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All -35 and -10 bacterial promoter sequences are predicted by BPROM (http://linuxl.softberry.com/berry.phtml) and

Name of # of
Variant Occur
AmpR_prom-009 967

AmpR_prom-001 58
AmpR_prom-006 32
AmpR_prom-003 20
AmpR_prom-005 11
AmpR_prom-008 10
AmpR_prom-010 5
AmpR_prom-004 2
AmpR_prom-011 2
AmpR_prom-002 1
AmpR_prom-007 1
AmpR_prom-012 1

HREE -

AB — AB Vector
AG — AddGene
Ag — Agilent

BD — BD Biosciences

BR — Bio-Rad

Ca - Cambia

Cl — Clontech

Ev — Evrogen

GB — Geneva Biotech

GE — GE Life Science
iGEM

IMAGE — I.M.A.G.E. C
In — Invitrogen

Iv — InvivoGen

Lu — Lucigen

Alignment

CGCGGAACCCCTATTTGTTTATTTTTCTAAATACH
CGCGGAACCCCTATTTGTTTATTTTTCTAAATACH
CGCGGAACCCCTATTTGTTTATTTTTCTAAATACH
------------- TTTGTTTATTTTTCTAAATACH
------------- TTTGTTTATTTTTCTAAATACH
CGCGGEACCCCTATTTGTTTATTTTTCTAAATACH
~-TTTGTTTATTTTTCTAAATACH
cy
CGCGGAACCCCTATTTGTTTATTTTTCTAAATACH

TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY

CGCGGAACCCCTATTTGTTTATTTTTCTAAATACH

CGCGGAACCCCTATTTETTTATTTTTCTAAATAC
*

TTCAAATATGTATCCGCTCATGAGACAATY

TTCAAATATGTATCCGCTCATGAGACAATY
kkkkkkkkkkkkkkkkkkhk kkkkkkkk

"%TTCAAATATGTATCCGCTCAEGAGACAAT

some are additionally annotated in public sequences.

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

hACCCT-GATAAATGCTTCAATAAT-BTT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT!

AAAAAG

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

tancalm

SAAGAGT

hACCCT-GATAAATGCTTCAATRATEATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

hACCCT-GATAAATGCTTCAATAAT-ART

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

hACCCTHGATAAATGCTTCAATAAT-ATT

AACCCT-GATAAATGCTTCAATAAT-ATT(

AAAAAG

AGAAGAGT

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT
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ek %k %

s

onsortium

MBL — MBL International

r for Structural Genomics

MCSG — Midwest Cente

Mo — MoBiTec

Ne — New England Biolabs
No — Novagen

OB — Open Biosystems

Or — OriGene

Ox — Oxford Genetics

Pr — Promega

Qi — Qiagen

SG — SwitchGear Genomics
Si — Sigma-Aldrich

Ta — TaKaRa

Th — Thermo Scientific

-35 bla TEM prom -10

— international Genetically Engineered Machine Foundation

change in nucleotide relative to consensus sequence — non-coding sequence

RBS

Size
(bp)
105
104
103
92
93
105
92
72
105
106
72
105

Sources*

In,No,Or,Pr,
MCSG

Ag
No,BR,Or,In
No

Oor

MCSG

etc



Sequence Alignments

Name of
Variant

CMV_enh-003
CMV_enh-015

# of
Occur
198+9
97+4

CMV_enh-009
CMV_enh-008
CMV_enh-005
CMV_enh-010
CMV_enh-011
CMV_enh-016
CMV_enh-002
CMV_enh-006
CMV_enh-013
CMV_enh-012
CMV_enh-004
CMV_enh-007
CMV_pro-007

CMV_enh-003
CMV_enh-015
CMV_enh-009
CMV_enh-008
CMV_enh-005
CMV_enh-010
CMV_enh-011
CMV_enh-016
CMV_enh-002
CMV_enh-006
CMV_enh-013
CMV_enh-012
CMV_enh-004
CMV_enh-007
CMV_pro-007

CMV_enh-003
CMV_enh-015
CMV_enh-009
CMV_enh-008
CMV_enh-005
CMV_enh-010
CMV_enh-011
CMV_enh-016
CMV_enh-002
CMV_enh-006
CMV_enh-013
CMV_enh-012
CMV_enh-004
CMV_enh-007
CMV_pro-007

CMV_enh-003
CMV_enh-015
CMV_enh-009
CMV_enh-008
CMV_enh-005
CMV_enh-010
CMV_enh-011
CMV_enh-016
CMV_enh-002
CMV_enh-006
CMV_enh-013
CMV_enh-012
CMV_enh-004
CMV_enh-007
CMV_pro-007

CMV_enh-001 is
CMV_enh-014 is
CMV_pro-007 is

Key

96
47
23
22
10
7

NN WS &

Alignment

GTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GTTACATAACTTACGETAAATGGCCCGCCTGGCTGACCGCCCA
GTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GECATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA
GGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCA

kkkkkkkkkkkhkhkk kkkkkkkkkkkkkkhkkkkkhkkkkkk

ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAETATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAETATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC

ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATC
B R R R R T R ey

AAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC-CTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTECGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC—CTGGCATTATGCCCAGTACATGACCTTAEGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC-CTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC-CTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC-CTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTECGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC—CTGGCATTATGCCCAGTACATGACCTT GGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC-CTGGCATTATGCCCAGTACATGACCTTABGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC-CTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCECTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC-CTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTECGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC—CTGGCATTATGCCCAGTACATGACCTTAEGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC-CTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCAEATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC—CTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTECGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC—CTGGCATTATGCCCAGTACATGACCTTAEGGGACTTTCCTACTTGGCAGTACATCTACGTA
AAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC-CTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
B S R A R R R T e ]

TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATG
TTAGTCATCGCTATTACCATE
TTAGTCATCGCTATTACCATG

TTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAG. . .
kkkkkkkkkkkkkkkkkkkk

reverse complement of CMV_enh-003. CMV_enh-001 was merged with CMV_enh-003
reverse complement of CMV_enh-015. CMV_enh-014 was merged with CMV_enh-015
actually promoter plus enhancer. When split the enhancer segment is unique among the enhancers.

change in nucleotide relative to consensus sequence — non-coding sequence

Size
(bp)
304
380
380
305
380
304
304
306
381
304
305
304
304
380
517

# var
bp

ONNHNHOORNHOON
~
=
b

Sources*

Cl,Ev,0x,In
Or,Si
In,Cl,0Or
Ag,Mo
In,Ne
Pr,No,Or
Cl

Qi

Cl

No

Pr,Cl

Cl

Lu

Cl

Cl



Sequence Alignments

Name of # of Alignment Size # var Sources*
Variant Occur (bp) bp
CMV_pro-004 338+2 204 0 Cl,In,Aqg,Ev
CMV_pro-009 114 204 4 Oor,Si,Pr
CMV_pro-008 19 199 0 Oor
CMV_pro-010 12 204 1 0ox
CMV_pro-005 10 200 4 No
CMV_pro-006 10 204 1 Ccl
CMV_pro-002 4 204 1 In
CMV_pro-007 GGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCA 517 0 cl
CMV_pro-001 1 204 7 Iv
CMV_pro-003 1 212 3/8i Ccl
CMV_pro-004
CMV_pro-009
CMV_pro-008
CMV_pro-010
CMV_pro-005
CMV_pro-006
CMV_pro-002
CMV_pro-007 TTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTA
CMV_pro-001
CMV_pro-003
CMV_pro-004 GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGA
CMV_pro-009 GTGATGCGGTTTTGGCAGTACABCAATGGGCGTGGATAGCGGTTTGA
CMV_pro-008 TGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGA
CMV_pro-010 [BTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGA
CMV_pro-005 TGATGCGGTTTTGGCAGTACABCAATGGGCGTGGATAGCGGTTTGA
CMV_pro-006 GTGATGCGGTTTTGGCAGTACASCAATGGGCGTGGATAGCGGTTTGA
CMV_pro-002 GTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGA
CMV_pro-007 TGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGA
CMV_pro-001 BTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGA
CMV_pro-003 GTGATGCGGTTTTGGCAGTACABCAATGGGCGTGGATAGCGGTTTGA
Rk kKK KRk kR kKK Rk Kk Kk Kk Kk

CMV_pro-004 CTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAAC -TCCGCCCCATTGACGCAA
CMV_pro-009 CTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAABAAC- EcceeeccgrTeaceeaa
CMV_pro-008 CTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAAC- TCCGCCCCATTGACGCAA
CMV_pro-010 CTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAAC- TCCGCCCCATTGACGCAA
CMV_pro-005 CTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAAGAAC -Bcceecccgrreaceean
CMV_pro-006 CTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAAC -TCCGCCCCATTGACGCAA
CMV_pro-002 CTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGRACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAAC- -TCCGCCCCATTGACGCAA
CMV_pro-007 CTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAAC- -TCCGCCCCATTGACGCAA
CMV_pro-001 CTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTCIXSNEIMAAATCAACGGGACTTTCCAAAATGTCGTAACAAC TCCGCCCCATTGACGCAA
CMV_pro-003 CTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACKOUENNIRECCGCCCCETTGACGCAA

kKK kKK kKK Rk kR kKK Rk Kk kKKK KRk KKKk Kk Kokkk kR KRk Rk kK
CMV_pro-004 ATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCT
CMV_pro-009 ATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCT
CMV_pro-008 ATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAG
CMV_pro-010 ATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCT
CMV_pro-005 ATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGA
CMV_pro-006 ATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCT
CMV_pro-002 ATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCT
CMV_pro-007 ATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCT
CMV_pro-001 ATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCT
CMV_pro-003 ATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCT

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkk

CMV_pro-007 is actually promoter plus enhancer. When split the promoter segment is identical to CMV_pro-004.

Key IWfelé = change in nucleotide relative to consensus sequence — non-coding sequence



Sequence Alignments

Name of
Variant
SV40_ori-002
SV40_ori-001
SV40_ori-003
SV40_ori-006
SV40_ori-004
SV40_ori-007
SV40_prom-010
SV40_prom-014
SV40_prom-008
SV40_prom-013
SV40_prom-002
SV40_prom-001
SV40_prom-006
SV40_prom-009
SV40_prom-015
SV40_prom-005
SV40_prom-007
SV40_prom-012
SV40_prom-003
SV40_prom-004
SV40_prom-011
SR-alpha_prom
SV40_enhancer

SV40_ori-002

SV40_ori-001

SV40_ori-003

SV40_ori-006

SV40_ori-004

SV40_ori-007

SV40_prom-010
SV40_prom-014
SV40_prom-008
SV40_prom-013
SV40_prom-002
SV40_prom-001
SV40_prom-006
SV40_prom-009
SV40_prom-015
SV40_prom-005
SV40_prom-007
SV40_prom-012
SV40_prom-003
SV40_prom-004
SV40_prom-011
SR-alpha_prom
SV40_enhancer

# of Alignment

Occur

1
1

139

8
261+12

RSOV RN

3
94
77
23
1

182

48
1

GGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
GGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
GGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
GGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
GGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
GTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
GTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
”TGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGECAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
CTGAGGCGGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
CTGAGGCGGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
CTGAGGCGGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
GTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA
------------------ GCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAG-CAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCA

72 bp repeat II (enhancer)

TCCCGCCCC---TAACTC
ATCCCGCCCC---TAACTC
ATCCCGCCCC---TAACTC
ATCCCGCCCC---TAACTC
ATCCCGCCCC---TAACTC
ATCCCGCCCC---TAACTC
AATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~-~TAACTC

GCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~--TAACTC
TGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~~~-TAACTC
TGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~~~-TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~-~TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~-~TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC—-~-~-TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCECTAACTC

Clefele

GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCC TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~-~-TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~-~TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~-~-TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~-~-TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~-~TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~-~TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~-~-TAACTC
GGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC~-~-~TAACTC

72 bp repeat I (enhancer) 21 bp repeat III 21 bp repeat II

auxiliary SV40 ori

Size
(bp)
135
136
136
136
136
136
196
195
197
197
303
317
317
302
299
330
298
298
358
358
358
615
230

# var

~
iy
[

/2d3i

OHHOHHROHHOROHOKRRRORRKHK
~
-
[

Sources*

Oor

Lu
In,Ne,GE,OB,Lu, etc
Cl
cl1,0r,Pr,Ev,Ag, etc
Pr,Ne

Cl

Ne

Oor,Cl,Pr

Pr

Si

In

?

Ssi

Ssi

Or,Cl

In,Th,Cl,GE

In,Ne

Lu
Ccl,Aq,Ev,Pr,In,Or
Pr,Lu

?

Pr



Sequence Alignments

SV40_ori-002 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCC
SV40_ori-001 CGCCCAGTTCCGCCCATTCTCCGCCCCETGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGT”“””“””'LLLLLL GAGGCC
SV40_ori-003 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCEGCCTCTGAGCTATTCCAGAAGTAGT”“””“””'LLLLLL GAGGCC
SV40_ori-006 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAEGAGGLLLLLLL GAGGCC
SV40_ori-004 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCC
SV40_ori-007 CGCCCAGTTCCGCCCATTCTCCGCCCCATEGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGT”“””“””'LLLLLL GAGGCC
SV40_prom-010 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAEGAGGCTTTTTTGGAGGCCTAGGECTTTTGCAAAAAGCT ————————————————
SV40_prom-014 CGCCCAGTTCCGCCCATTCTCCGCCCCATEGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG—CTTTTGCAA
SV40_prom-008 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG-CTTTTGCAA:
SV40_prom-013 CGCCCAGTTCCGCCCATTCTCCGCCCCATEGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG—CTTTTGCAA
SV40_prom-002 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCC
SV40_prom-001 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCEGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG—CTTTTGCAAA
SV40_prom-006 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG-CTTTTGCAAA.
SV40_prom-009 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGC. (GGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGG
SV40_prom-015 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGC. (GGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGG
SV40_prom-005 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG-CTTTTGCAAA.
SV40_prom-007 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCEGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG—CTTTTGCAAA
SV40_prom-012 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCIGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG-CTTTTGCAAA.
SV40_prom-003 CGCCCAGTTCCGCCCATTCTCCGCCCCETGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG—CTTTTGCAAA
SV40_prom-004 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG-CTTTTGCAAA.
SV40_prom-011 CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCEGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG—CTTTTGCAAA
SR-alpha_prom CGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGG-CTTTTGCAAAAAGCTCCTCCGATCGAGG. .« «
SV40_enhancer CGCCCAGTTCCGCCCATTCTCCGC
21 bp repeat I TATA box ITSS
auxiliary SV40 ori core SV40 ori

Sequence structural elements are from Byrne et al. (1983) Proc. Natl. Acad. Sci. USA 80:721-725.
Enhancer consists of 72 bp repeats
Promoter consists of 21 bp repeats and TATA box

SR-alpha promoter is a composite of the SV40 enhancer/promoter and the LTR from HTLV-1
SV40 ori-006 is reverse complement but unique

SV40 ori-005 is identical to SV40 ori-004 but reverse complement — SV40 ori-005 was merged with -004
SV40 enhancer is reverse complement

Key IWfelé = change in nucleotide relative to consensus sequence — non-coding sequence
ATGC = HTLV-1 LTR



Sequence Alignments

Name of

Variant

f1_ori-008
f1_ori-007
f1_ori-009
f1_ori-003
f1_ori-006
f1_ori-004
M13_ori-003
f1_ori-o011
f1_ori-014
f1_ori-017
f1_ori-005
M13_ori-004
f1_ori-001
f1_ori-002
f1_ori-010
f1_ori-012
f1_ori-013
f1_ori-015
f1_ori-016
M13_ori-001
M13_ori-002
M13_ori-005

f1_ori-008
f1_ori-007
f1_ori-009
f1_ori-003
f1_ori-006
f1_ori-004
M13_ori-003
f1_ori-o011
f1_ori-014
f1_ori-017
f1_ori-005
M13_ori-004
f1_ori-001
f1_ori-002
f1_ori-010
f1_ori-012
f1_ori-013
f1_ori-015
f1_ori-016
M13_ori-001
M13_ori-002
M13_ori-005

f1_ori-008
f1_ori-007
f1_ori-009
f1_ori-003
f1_ori-006
f1_ori-004
M13_ori-003
f1_ori-o011
f1_ori-014
f1_ori-017
f1_ori-005
M13_ori-004
f1_ori-001
f1_ori-002
f1_ori-010
f1_ori-012
f1_ori-013
f1_ori-015
f1_ori-016
M13_ori-001
M13_ori-002
M13_ori-005

# of
Occur

342
168
48
34
19
8

FRREPRPRREERREREENNS SO

Alignment

ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGECECATTAAGCGCGGCGGGTGTGGTGGTTACGCECAGCGTGACCECTACACTTECCABCGCCCTAGCECCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCTTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGMCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCA
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CGTTCGCCGGCTTTCJCCGTCARGCTCTARATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTARATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTARATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGEERTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCCCGTCAAGCTCTAAATEGGGCERTCCGTTTAMMET TCCGATTTABTGCTTTACGG
CcGTTCGC/ T TTCJCCGTCAAGCTC TARATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGEERTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCEGGCTTTCJCCGTCAAGCTCTARATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTC]CMGTCAAGCTCTARAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGRGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGRGCTTTACGG
CGTTCGCCGGCTTTCJCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTA

kokok ko ok ok kkkkHk  kkkkkkkk

TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
‘ACCTCGACCCCAAAAAACTTGATTEGGGTGATGGTTCACGTAGTGGGC
TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
‘ACCTCGACCCCAAAAAACTTGATTEGGGTGATGGTTCACGTAGTGGGC
TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
‘ACCTCGACCCCAAAAAACTTGATTEGGGTGATGGTTCACGTAGTGGGC
TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
‘ACCTCGACCCCAAAAAICTTGATTAGGGTGATGGTTCACGTAGTGGGC
‘ACCTCGACCECAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
‘ACCTCGACCCCAAAAAACTTGATzEGGGTGATGGTTCACGTAGTGGGC

PACCTCGACCECARAAAACTTGAT

GGGTGATGGTTCACGTAGTGGGC

TACCTCGACCCCARAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGC
‘ACCTCGACCCCAAAAAACTTGATEEGGGTGATGGTTCACGTAGTGGGC

‘ACCTCGACCECAAAAAACTTGAT

—~CATCGCCCTGATAGACGGTTTTT]
~CATCGCCCTGATAGACGGTTTTT
---CATCGCCCTGATAGACGGTTTTT]
---CATCGCCCTGATAGACGGTTTTT]
~CATCGCCCTGATAGACGGTTTTT
---CATCGCCCTGATAGACEETTTTT
---CATCGCCCTGATAGACGGTTTTT]
~CATCGCCCTGATAGACGGTTTTT
~CATCGCCCTGATAGACGGTTTTT
~CATCGCCCTGATAGACGGTTTTT
---CATCGCCCTGATAGACGGTTTTT]
---CATCGCCCTGATAGACGGTTTTT]
~CATCGCCCTGATAGACGGTTTTT
---CATCGCCCTGATAGACGGTTTTT]
---CATCGCCCTGATAGACGGTTTTT]
—~CATCGCCCTGATAGACGGTTTTT
EeECATCGCCCTGATAGACGGTTTTT
---CATCGCCCTGATAGACGGTTTTT]
---CATCGCCCTGATAGACGGTTTTT]
---CATCGCCCTGATAGACGGTTTTT]
---CATCGCCCTGATAGACGGTTTTT]
---CATCGCCCTGATAGACGGTTTTT]

hkkkkkkkkkkkkkkk ok ok ok ok k|

GGGTGATGGTTCACGTAGTGGGC

JGCTTTACGGEACCTCGACCECARAAAACT TGAT THGGGTGATGGTTCACGTAGTGGGC
T R I N ETIITITTT
Stem-Loop B T=M13 Stem-Loop C
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACTIC['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACTIC['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGT: GGACT] 1lbl1EEAAACTGGAACAA:ACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACTIC['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTANEAG THUNI N EINNXF VNN GGACTIC[ TGTTCCAAACTGGAACAAL ACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACTIC['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACTIC['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCEC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT[C['TGTTCCAAACTGGAACAALACTCAACCCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACTIC['TGTTCCAAACTGGAACAALACTCAACHCTATCTC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACTIC['TGTTCCAAACTGGAACAALACTCAACCCTATCEC
FGCCCTTTGACGTTGGRGTCCACGTTCTTTAATAGT GGACT] 1lbl1uCAAACTGGAACAA:ACTCAACCCTATCEC
A
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Primer RNA (- strand synthesis)

Stem-Loop D

Gene II nick site (+ strand initiation)

Stem-Loop E

Size
(bp)
456
456
429
429
456
456
510
456
429
473
456
381
456
456
427
456
459
456
459
456
380
381

#

Var

Sources*

Ccl,Aq,0r,Ev,
No,In,Cl
In,Or,Cl
In,Ne
BD,Cl,Ta
In
7669286
In

In,Mo

Si
19906724
Ne

Pr

IMAGE

In

Pr

In

In

MCSG
3323803
In

Ca

etc



Sequence Alignments

f1_ori-008 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT———ATTAACGETTACAATTT—
f1_ori-007 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT-~-~-ATTAACGTTTACAATTT -
f1_ori-009 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATT

f1_ori-003 GGTCTATTCTTTTGATTTATAAGGGATTTTGEEGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATT

f1_ori-006 GGECTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT———ATTAACGTTTACAATTT—
f1_ori-004 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGECTATTEGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT

M13_ori-003 GGECTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT

f1_ori-011 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAEATTTAACGCGAATTTTAACAAAAT———ATTAACGTTTACAATTT—
f1_ori-014 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATT

f1_ori-017 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT———ATTAACGETTACAATTT—
f1_ori-005 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAET———AETAACGTTTACAATTT—
M13_ori-004 GGECTATTCTTTTGATTTATAAGGGATTTTGCCGATTTC””

f1_ori-001 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT-~-~-ATTAACGETTACAATTT~
f1_ori-002 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT-~-~-ATTAACGETTACAATTT~
f1_ori-010 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATT

f1_ori-012 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT———ATTAACGETTACAATTT—
f1_ori-013 GGECTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT———ATTAACGTTTACAATTT—
f1_ori-015 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAEATTTAACGCGAATTTTAACAAAAT———ATTAACGTTTACAATTT—
f1_ori-016 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATEEEATTAACGETTACAATTT—
M13_ori-001 GGECTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGTCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAAT———ATTAACGTTTACAATTT—
M13_ori-002 GGTCTATTCTTTTGATTTATAAGGGATETTGCCGATTTC””

M13_ori-005 GGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGG

kk kkkkkkkkkkkkkkkkkkkkkkkk kkk  kkkkkkkk

Domain B (AT-rich enhancer of + strand synthesis)

f1_ori-008
f1_ori-007
f1_ori-009
f1_ori-003
f1_ori-006
f1_ori-004
M13_ori-003 AATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGT
f1_ori-o011
f1_ori-014
f1_ori-017
f1_ori-005
M13_ori-004
f1_ori-001
f1_ori-002
f1_ori-010
f1_ori-012
f1_ori-013
f1_ori-015
f1_ori-016
M13_ori-001
M13_ori-002
M13_ori-005

Structures are from Dotto et al. (1984) J. Mol. Biol. 172:507-521 and from Baas (1985) Biochimica et Biophysica Acta 825:11-139.

Yellow highlights indicate nucleotides that form bulges or loops in the indicated stem-loop structures formed when the DNA is single-stranded.
f1 ori variants -006, -013 and -015 are actually M13 ori as the two origins differ only by an A or T at the indicated position.

If the sequences of variants -013 and -017 are correct, these origins are almost certainly compromised or devoid of minus strand and plus strand synthesis, respectively.

Key IWfelé = change in nucleotide relative to consensus sequence — non-coding sequence



Sequence Alignments

Name of
Variant
ori-014
ori-013
ori-009
ori-012
ori-008
ori-003
ori-021
ori-002
ori-016
ori-010
ori-011
ori-005
ori-018
ori-001
ori-004
ori-006
ori-007
ori-015
ori-017
ori-019
ori-020
pBR322o0ri-t

ori-014
ori-013
ori-009
ori-012
ori-008
ori-003
ori-021
ori-002
ori-016
ori-010
ori-011
ori-005
ori-018
ori-001
ori-004
ori-006
ori-007
ori-015
ori-017
ori-019
ori-020
pBR322o0ri-t

# of
Occur
602
524
220
55

19

15

12

8

8
5
5
4
4
1
1
1
1
1
1
1
1
1

Alignment

TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTG. TCCTTTTTTTCTGCGCGTAAT
TTG. TCCTTTTTTTCTGCGCGTAAT
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH

GCGTAAT!

TTGAGATCCTTTTTTTCTGCGCGTAATH
TTGAGATCCTTTTTTTCTGCGCGTAATH

fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.

fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.
fTGCTGCTTGCAAAC.

IGTTTGCCGGATC

GTTTGCCGGATC]

TTTCCGAAGGTAACT

kkkkkkkfrkkn kk

-35

RNAII prom -10

kkkkkkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkhkkkkk dokkkkkh Fhkkkkhkkkkkk

RNAII

RNAI

<€

B-stem

GCAGATACCAAATACTGTECTTCTAC
IGCAGATACCAAATACTGTTCTTCTAQ
GCAGATACCAAATACTGTECTTCTAC
IGCAGATACCAAATACTGTTCTTCTAQ
IGCAGATACCAAATACTGTTCTTCTAQ
(GCAGATACCAAATACTGTTCTTCTAQ

IAGCAGAGCGCAGATACCAAATACTGTECTTCTA]

IGCAGATACCAAATACTGTTCTTCTAQ
GCAGATACCAAATACTGTECTTCTAC
IGCAGATACCAAATACTGTTCTTCTAQ
IGCAGATACCAAATACTGTTCTTCTAQ

GCAGATACCAAATACTG:ECTTCTAC

IGCAGATACCAAATACTGT@CTTCTAQ
IGCAGATACCAAATACTGTTCTTCTAQ
IGCAGATACCAAATACTGTTCTTCTAQ
IGCAGATACCAAATACTGTTCTTCTAQ
IGCAGATACCAAATACTGTTCTTCTAQ
IGCAGATACCAAATACTGTTCTTCTAQ
IGCAGATACCAAATACTGT@CTTCTAQ
IGCAGATACCAAATACTGT@CTTCTAQ
(GCAGATACCAAATACTGTTCTTCTAQ

TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGECCACCACTTCAAG
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.
TGTAGCCGTAGTTAGGCCACCACTTCAAG.

hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCA MG C
hACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGC
TGC

kkkkkkkkkkkkkkkkkkkkkkkhkk Kkkkkkky

ok e ok e ok ok ek ke ok ok ok ok ok ok ok ok ok ke ok

ek dek ke k ok kk ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk *x

-10 RNAI prom -35

RNAII

RNAI

Size
(bp)
589
589
589
585
589
589
589
588
589
589
588
589
589
589
589
589
588
589
569
583
589
353

# var

ORNWNORNRF &
~
o
o

Sources*

No,Cl,In,Ca,Ev, etc
cl,In,Or,Pr,0x, etc

In,Qi,MBL,Ne, etc
Or,Cl,In,GE
No,Qi,GE

Th

24050148

Lu

2659436
10890530
Qi,No

Pr

15644173

Oor

IMAGE

iGEM

Oor

In

In

No

Cl

7655517



Sequence Alignments

ori-014
ori-013
ori-009
ori-012
ori-008
ori-003
ori-021
ori-002
ori-016
ori-010
ori-011
ori-005
ori-018
ori-001
ori-004
ori-006
ori-007
ori-015
ori-017
ori-019
ori-020
pBR322o0ri-t

ori-014
ori-013
ori-009
ori-012
ori-008
ori-003
ori-021
ori-002
ori-016
ori-010
ori-011
ori-005
ori-018
ori-001
ori-004
ori-006
ori-007
ori-015
ori-017
ori-019
ori-020
pBR3220ri-t

y-stem
TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC!

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC
TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC
TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

TGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC

TTCGTGCACACAGCCCAGCTTGGAGCGAACGAC

kkkkkk ok kk ko ko kk ko ko k ok ko k ok ko koo ko ko ko ko ko k ok ko kk ko ko kk ko k ko kkkk ko kkkk ko k ke ok

RNAII

Hairpin 1

CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACC TACAGCGTGAGCTGAG
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACC TACAGCGTGAGCTGAG
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACC TACAGCGTGAGCTGAG
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACC TACAGCGTGAGCTGAG
CTACACEGAACTGAGATACCTACAGCGTGAGCTATGAG
CTACACCGAACTGAGATACC TACAGCGTGAGCTGAG
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACC TACAGCGTGAGCTGAG
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.
CTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG.

.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
GACAGGTATCCGGRAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA
.GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA

kkkkkk kkkkkkkkkkkkhkkkkkhkkokkkk  kokkokk ko kkkkk ko k ok ko k ok ko k ok kk ko kkkkkkkkk  kkkkk ko kkkkk ko kkkkkkkkkkkk ko kkkkk ko k




Sequence Alignments

Hairpin 2 Displaced Strand
ori-014 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-013 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-009 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-012 GCTTC GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGHCGGAGCCTATGGAAA
ori-008 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-003 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-021 GCTTC GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCETCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-002 GCTTC GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGG!
ori-016 GCTTCCAGGGG! CGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-010 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-011 GCTTC GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGHCGGAGCCTATGGAAA
ori-005 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-018 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-001 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-004 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-006 GCTTC GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTETGGAAA
ori-007 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-015 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-017 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA
ori-019 GCTTC 'GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA

ori-020 GCTTC GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGARAA
pBR322o0ri-t GCTTC GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAA

kkkkkkkkkkkk kokkkkkkkkkkk ko ko ko ko ko ko ko ko ko kk ko ko kkkkkkkkkhkk ok kkkkkkkkkkkkkkhkkkkkkhkk % kkkkkk *kkkkx

RNAII
>

Structural elements from Selzer et al. (1983) Cell 32:119-129. These ori sequences are ColEl/pMBl derived origins of replication. RNAII (black arrow) is a transcript that hybridizes with
single-stranded DNA in the displaced strand (cyan) region to form a “D-loop” and is processed by RNAse H to form an RNA primer for DNA pol. RNAII is transcribed from a promoter at the
extreme 5’ end of the sequence.

RNAI is an antisense RNA transcribed from RNAI promoter. RNAI and RNAII form small stem loop structures (SL1-3; red) that can interact and facilitate full sense-antisense hybridization.
RNAI-RNAII covers the a-stem region (yellow; SL1 overlaps), leaving the free region of RNAII to form a large f-y stem loop, which inhibits D-loop formation and replication. Rop protein,
expressed from a separate locus not part of ori, stabilizes RNAI-RNAII, preventing replication.

Free RNAII forms an a-f stem loop and small hairpin structures (green) that facilitate D-loop formation and replication.

Plasmids with wild-type ColE1l/pMBl origins and Rop exist at ~15-20 copies/cell. An example of this type of medium copy number plasmid is pBR322.

High copy number (up to 700/cell) ColEl/pMB1l plasmids, such as the pUC and pET series, lack Rop and also carry a pMBl derivative in which the A at -1 from the start of the RNAI transcript
is changed to G (T-C in the above orientation). This mutation moves the transcription start site +3, which removes the “anti-tail” portion of RNAI, which is crucial to nucleate RNAI-RNAII

hybrid formation.

The apparent mutations in ori-007, -012 and -015 in SL3 could destabilize stem-loop formation and reduce the ability of RNAI to anneal to RNAII, resulting in higher copy numbers than
PBR322.

The truncated pBR322 ori is non-functional. The plasmid carrying this (pBINPLUS) uses oriV instead for its replication. pMB1/ColEl origins can be truncated up to the P-stem, but a strong
promoter must be placed in front to make the origin functional.

ori-017 lacks the RNAII promoter. Unless there is a cryptic promoter in SV40 ori immediately 5’ to the sequence shown, this ori should be non-functional. BPROM identifies a potential -35
and -10 promoter about 96 bp 5’ to ori within SV40 ori.

Key IWfelé = change in nucleotide relative to consensus sequence — non-coding sequence



Sequence Alignments

ColEl-Related Promoters using a similar RNA based replication initiation mechanism

RNAII prom SL3 SL2 o-stem SL1
PBR322_ori 'TTGAGATCCTTTTTTTCTGCGCGTAATCTIGCTGCTTGCAAACAAAA-| -GTTTGCCGGATC] IT-TTCCGAAGGTAACTG CAGATACCAAATACTGTCC
RSFiori —————— AACGGAATAGCTGTTCGTTGAJTTGATAGACCGATTGATTCATCATCTCAT}-~~~~~~, AAATAAAGA-] -CTCAAGGTTCGCT] ‘GAACCAAGGT. I~-CACCAAAATCTGTTC
pl5A_ori-001 TTGAGATCGTTTTGGTCTGCGCGTAATCTCTTGCTCTGARAACGA-~-| -cGAAGGTTCTCT] GAACCGAGGT. |-caccaaaacTTGTCC
COlAﬁOri TGGTGTCGGGAATCCGTAAAGGATCTTTTGAGATCCTTTTACGATCGTCGTAATCTICCTGCTCTGTAAACGAAA~ [~-GATCGAAGGTT] CCT-GGT. IATACCAAATACTGTCC
CloDF13_ori =-m—m—m—mmmm GATCARAGGATCTTJTTGAGATCCTTTTTTTCTGCGCGTAATCTTTTGCCCTGTAAACGARA- -GATCGAAGGTT CCGTGGT: CAACCAAAT-CTGTCC
Kakk * B B * A n Y TR . * * Kk kkkkE kR Kk K kK PR
RNAI prom B-stem y-stem
PpBR322_ori TTCTAJTGTAGCCGTAGTTAGGCCACCACTICAAGR - -ACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGE
RSF_ori TTTCAQTTTAGCCTTAACAGGTGCATAACTTC AAAGTCCTCTAAATCAGTTACCAATGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGEE
pl5A ori-001 TTTCAQTTTAGCCTTAACCGGCGCATGACTTC, TAACTCCTCTAAATCAATTACCAGTGGCTGCTGCCAGTGGT TTTTGCATGTCTTTCCH TTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGACTGAACGGGGGG
ColA_ori TTTCAQTGT CTCTGTT CACCACTTC. TCTCGATATCTAAATCCACTAATTCTCAGTTACCAATGGCTGCTGCCAGTGGCGTTTTGTCGTGTCTTTCCGGGTTGGACTCAAGATGATAGTTACCGGATAAGGCGCAGCAGTCGGGCTGAACGGGGGG
CloDF13_ori TTCCAQTGTAGCCGGACTTTGGCGCACACTTCAAGRGCAACCGCGTGTTTAGCTAAACAAATCCTCTGCGAACTCCCAGTTACCAATGGCTGCTGCCAGTGGCGTTTTACCGTGCTTTTCCGGGTTGGACTCAAGTGAACAGTTACCGGATAAGGCGCAGCAGTCGGGCTGAACGGGGAG
PN * PR Kk oxk ok Kk Ak kR kKKK AR KRR K K KRk Kk KRRk AR KA KRRk K kAR kKA kAR kR Rk KRRk KAk ARk Rk K
Hairpin 1 Hairpin 2
PpBR322_ori TTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAG GA--CAGGTATCCGGTAAGCGGCAGGGTCGGAACA Geac T TAT
RSF_ori TTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCAACAGCGTGAGCTATGAG (GA--CAGGTATCCGGTAAGCGGCAGGGTCGGAACA Geac T TAT
pl5A ori-001 TTCGTGCATACAGTCCAGCTTGGAGCGAACTGCCTACCCGGAACTGAGTGTCAGGCGTGGAAT! AAACGCGGCCATAACAGCH TGACACCGGTAAACCGAAAGGCAGGAACA GCAC CG TAT
ColA_ori TTCTTGCACACAGCCCAGCTTGGAGCGAACTGTCTACACGGAACGGGACGTGGTGATTTGGGTAAAGCCTCCACCACAACACGGACGCCGCA GGGAACA GC. TAT
CloDF13_ori TTCTTGCTTACAGCCCAGCTTGGAGCGAACGACCTACACCGAGCC! C-AGTGTGTGAGCTATGAGAAAGCGCOACACTTCCCETARCCCACARAGGEEGAACAGGTATCCGGTARACGGCAGGGTCGGAACA GC GA GAT
Kkk KkK KAKE KRKRKAKRRERKRKNK  KkhE K Kk Kk *kx - ok * * P e
Displaced Strand
PBR322_ori CTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTT! GTCGATTTTTGTGATGCTCGTC GGAGCC' AA
RSF_ori CTTTATAGTCCTGTC TTTCGCCACCTCTGGCTT! GTCGATTTTTGTGATGCTCGTC GGAGCC' AAAACGCCTGCGGCGTTGGCTT
plSAﬁOri—OOl CTTTATAGTCCTGTCGGGTTTCGCCACCACTGATTT! GTCAGATTTCGTGATGCTTGTC GGAGCC' AA
ColA_ori CTTTATAGTCCTGTCGGGTTTCGCCACCACTGATTT GTCAGATTTCGTGATGTTCGEC GGAGCC AAAACGGCTTCGCTCCGGCCTT
CloDF13_ori CTTTA-AGTCCTGTCGGGTTTCGCCCGTACTGTCAGATTCATGGTTGAGCCTCACGGCTCCCACAGATGCACCGGARAAGCGTCTGTTTATGTGAACTCTGGE GGAGCC AAAACGCCACCGGCGCGGCCCT
Kk ko kKRR Rk Rk Rk kAR K *kx [ K okkkk Kk Rk kKA kA Rk ko k

Colour scheme for structural elements same as for pMB1/ColEl ori alignment. From Selzer et al. (1983) Cell 32:119-129.

Plasmids using pl5A, ColA, RSF1030 or CloDF13 origins can be co-transformed into cells with plasmids carrying pMB1/ColEl origins because the RNA sequences are sufficiently different to
prevent competition between replication origins. Two plasmid systems are useful for bacterial co-expression of proteins, especially for purification of protein complexes that are difficult
to express as individual proteins.

Three plasmid co-expression can be accomplished with a third plasmid that uses an iteron-based replicon. Iterons are repeat sequences to which a DNA-binding protein binds, bending the
origin and facilitating its melting and entry of the replication machinery. These plasmids must carry the gene for the DNA-binding protein to express some of these proteins. Alternatively,
some E. coli strains are engineered to express an iteron binding protein, and some can do so conditionally to control plasmid copy number.

Examples of iteron origins are ori2/oriS from F plasmid (uses repE protein), oriV from RK2/IncP-o plasmid (uses trfA protein), oriV from pSC101 plasmid (uses replOl/repA protein), oriy from
R6K plasmid (uses pi protein), and oriV from pSa plasmid (uses repA protein).

Some plasmids, such as bacterial artificial chromosomes (BACs) based on the F plasmid ori2/repE replicon, are very low copy number (1-2/cell) to reduce toxic effects of cloned genes or
recombination in the insert. These plasmids require partitioning mechanisms (SopA/B/C) to ensure the plasmid is divided between daughter cells. Some plasmids carry two compatible promoters
and use conditional expression of iteron proteins to increase copy number when plasmid isolation is required.

The two annotated ori2 variants in the features list are identical but reverse complements
oriV-003 and 004 are identical but reverse complements
The two annotated pSC1l0l ori variants are identical but reverse complements

Key change in nucleotide relative to consensus sequence — non-coding sequence



Sequence Alignments

Name of

Variant

IRES-014
IRES-001
IRES-013
IRES-012
IRES-004
IRES-008
IRES-015
IRES-010
IRES-002
IRES-005
IRES-003
IRES-006
IRES-011
IRES2-001
IRES2-002
IRES2-003

IRES-014
IRES-001
IRES-013
IRES-012
IRES-004
IRES-008
IRES-015
IRES-010
IRES-002
IRES-005
IRES-003
IRES-006
IRES-011
IRES2-001
IRES2-002
IRES2-003

IRES-014
IRES-001
IRES-013
IRES-012
IRES-004
IRES-008
IRES-015
IRES-010
IRES-002
IRES-005
IRES-003
IRES-006
IRES-011
IRES2-001
IRES2-002
IRES2-003

# of
Occur

o

-

Alignment

GGGCCC

GT|

GT|

CGT

ACGT|

ACGT|
CCCCTCTCCCTCCCCCCCCCC~-TAACGT]
CCCCTCTCCCTCCCCCCCCCC~-TAACGT]
CCCCTCTCCCTCCCCCCCCCC~-TAACGT]
CCCCTCTCCCTCCCCCCCCCC~-TAACGT]
CCCCTCTCCCTCCCCCCCCCC-TAACGT]

[TACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG

[TACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG

[TACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG

[TACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG

[TACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG

[TACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG

[TACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG

[TACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG

CGTTTGTCTATATGT)

ATTTTCCAQ

ICATATTGCCGTCTTTTGGCAATGTG.
ICATATTGCCGTCTTTTGGCAATGTG.
ICATATTGCCGTCTTTTGGCAATGTG.
ICATATTGCCGTCTTTTGGCAATGTG.
ICATATTGCCGTCTTTTGGCAATGTG.
ICATATTGCCGTCTTTTGGCAATGTG.
ICATATTGCCGTCTTTTGGCAATGTG.
ICATATTGCCGTCTTTTGGCAATGTG.
ICATATTGCCGTCTTTTGGCAATGTG.
ICATATTGCCGTCTTTTGGCAATGTG.

pGGGCCC

hGGGCCC
hGGGCCC
phGGGCCC
hGGGCCC
hGGGCCC
hGGGCCC
hGGGCCC
hGGGCCC
hGGGCCC
hGGGCCC

CGTTTGTCTATATGT|TATTTTCCAQCATATTGCCGTCTTTTGGCAATGTGRAGGGCCC
CGTTTGTCTATATGT|TATTTTCCAQCATATTGCCGTCTTTTGGCAATGTGRAGGGCCC
CGTTTGTCTATATGT|ATTTTCCAQCATATTGCCGTCTTTTGGCAATGTGRAGGGCCC
CGTTTGTCTATATGT[TATTTTCCAQCATATTGCCGTCTTTTGGCAATGTGRGGGCCC
Stem-Loop E Stem-Loop F

CCCCTCTCCCTCCCCCCCCCCETAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG

CCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG]

CCCCTCTCCCTCCCCCCCCCC-TAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG

CCCCTCTCCCTCCCCCCCCCC-TAACGTITACTGGCCGAAGCCGCTTGGAATAAGGCCGGTG]
Stem-Loop D

o B B L B B B W W L L

GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC
GGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGAC

AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAARAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAARAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC
AAACAACGTCTGTAGCGACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGTGCC

Size
(bp)
464
463
499
485
551
553
552
569
573
573
574
574
575
588
587
587

# var
bp
1/11

1/1d
1/1d
2/1d

1/1d
1d

1/11
1/11

Sources*

No

No
15232106
No
ox
Oor

Oor

OB

Cl

Cl
Cl,0r
Cl

Cl

Cl

Cl
Cl,0r
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IRES-014
IRES-001
IRES-013
IRES-012
IRES-004
IRES-008
IRES-015
IRES-010
IRES-002
IRES-005
IRES-003
IRES-006
IRES-011
IRES2-001
IRES2-002
IRES2-003

IRES-014
IRES-001
IRES-013
IRES-012
IRES-004
IRES-008
IRES-015
IRES-010
IRES-002
IRES-005
IRES-003
IRES-006
IRES-011
IRES2-001
IRES2-002
IRES2-003

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCIACCTCAAGCGTATTCAACA|

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCIACCTCAAGCGTATTCAACA|

"””””TGAAGGATGCCCAGAAGGTACCCCATTGTATGGGAETCTGATCTGGGGCCTCGG
[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCIACCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCIACCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCE®CCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCECCTCAAGCGTATTPAAP“
ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACA|

[GGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

ACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACA|

EGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTATGGGA-TCTGATCTGGEGCCTCGG

Stem-Loop I

Stem-Loop J

Stem-Loop K

TGCACATGCTTTACATGTGTTTAGTCGA
TGCACATGCTTTACATGTGTTTAGTCGA
TGCACATGCTTTACATGTGTTTAGTCGA
TGCACATGCTTTACATGTGTTTAGTCGA
TGCACATGCTTTECATGTGTTTAGTCGA
TGCACATGCTTTACATGTGTTTAGTCGA
TGCACATGCTTTACATGTGTTTAGTCGA
TGCACATGCTTTACATGTGTTTAGTCGA
TGCACATGCTTTACATGTGTTTAGTCGA
TGCACATGCTTTACATGTGTTTAGTCGA
TGCACATGCTTTACATGTGTTTAGTCGA
TI\CACATGCTTTACATGTGTTTAGTCGA
TI\CACATGCTTTACATGTGTTTAGTCGA
TI\CACATGCTTTACATGTGTTTAGTCGA
TICACATGCTTTACATGTGTTTAGTCGA
TGCACATGCTTTACATGTGTTTAGTCGA!

FGTTAAAAAAACGTCTAGGCCCC
FGTTAAAAAAACGTCTAGGCCCC

EGTT. CGTCTAGGCCCC
EGTT. CGTCTAGGCCCC
EGTT. ICGTCTAGGCCCC

LGTTAAAAAAACGTCTAGGCCCC
LGTTAAAAAAACGTCTAGGCCCC
LGTTAAAAAAACGTCTAGGCCCC
,GTT::::::!CGTCTAGGCCCC
LGTT. CGTCTAGGCCCC!
LGTTAAAAAAACGTCTAGGCCCC
LGTTAAAAAAACGTCTAGGCCCC
LGTTAAAAAAACGTCTAGGCCCC
LGTTAAAAAAACGTCTAGGCCCC
LGTTAAAAAAACGTCTAGGCCCC
LGTTAAAAAAACGTCTAGGCCCC

£C(
£C(
£C(
£C(
£C(
£C(
£C(
£C(
£C(
£C(
£C(
£C(
£C(
£C(
£C(
FC(

AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]
AACCACGGGGACGTGGTT]

' TCCTTTGAAAAACACGATGATAA -~ === === ===~
[P TCCTTTGAAAAACACGATGATAA-————==————=—
[P TCCTTTGAAAAACACGATGATAAT = === == ———=~
['TCCTTTGAAA.
[P TCCTTTGAAAAACACGATGATAATA———==—====
[P TCCTTTGAAAAACACGATGATAATA—=—=— ===~
['TCCTTTGAAAAACACGATGATEAT ———————————~
['TCCTTTGAAAAACACGAT
[P TCCTTTGAAAAACACGATGATAA-———==—————=~

[TTCCTTTGAAAAACACGATGATAA.
[TTCCTTTGAAAAACACGATGATAATATGGCCACAACCATG
[TTCCTTTGAAAAACACGATGATAATATGGCCACAACCATG
[T TCCTTTGAAAAACACGATGATAATATGGCCACAACCATG

Stem-Loop K

A Bulge Stem-Loop J

Stem-Loop L

834

Red highlighting indicates the IRES borders were mis-annotated. The sequence actually includes the highlighted region.

IRES-009 is derived from foot and mouth disease virus (FMDV) and does not align well with other IRES variants derived from encephalomyocarditis virus (EMCV). However both EMCV and FMDV are
picornaviruses and utilize Group III IRES, which initiate translation directly at the START codon without ribosome scanning. This means that the placement of the START codon is important

for translation efficiency. The native START codon is highlighted in green. An alternative START codon is highlighted in cyan.

The 5’ portion of IRES is dispensable for function up to stem-loop H (not shown), but interference of stem-loop H formation can occur in constructs in which the first cistron is too close.
Therefore, it is preferable to include the 5’
IRES-002, -004, -005, -012 and -013 have wild-type number of A (A6) in the oligo(A) bulge at the K-J border. This bulge is important for interaction with eIF4G. A7 (e.g. in pIRES) has

reduced translational activity compared to A6 (Bochkov and Palmenberg. 2006. Biotechniques 41:283-292). Because A6 and A7 variants have slightly different interactions with the translation

stem-loops as spacers.

machinery, they show different activities in different cell types.

The position of the START codon of the downstream ORF is also important for translational efficiency. Translation of the polypeptide from the native START codon at position 834 (native IRES
numbering) provides optimal spacing. Including the first few amino acids of native IRES (IRES2 variants) allows the leader polypeptide to interact properly with the ribosome for the most
efficient translation. Using the IRES START codon at position 826 reduces translational efficiency due to steric constraints on this leader peptide ribosome interaction. Moreover, placing

the start codon too far downstream in a MCS reduces translation efficiency as the ribosome does not scan in Group III IRESs.

Structures are from Kaminski and Jackson (1998) RNA 4:626-638. Invariant stem-loops are not shown.

IRES-007 is identical to IRES-008 but reverse complement — IRES-007 was merged with -008

Key

IWfelé = change in nucleotide relative to consensus sequence — non-coding sequence



Sequence Alignments

Un-Annotated Promoters
Alignments do not include all plasmids carrying the un-annotated promoter

Un-annotated AmpR promoters (colored segments

vector

backbone)

Name of Plasmid
Or Feature
AmpR_prom-009
AmpR_prom-001
AmpR_prom-006
AmpR_prom-008
AmpR_prom-011
AmpR_prom-002
AmpR_prom-012
pCMV-Cypridina_Luc
pTK-Cypridina
PET-43.1la(+)
PET-44a(+)
PET-45b(+)
PET-51b(+)
PET-52b(+)
AmpR_prom-005
AmpR_prom-003
AmpR_prom-010
AmpR_prom-004
AmpR_prom-007
PCR4-TOPO
pCAS-Guide
PCMV_SPORT
PCMV_SPORT2
pzZL1l

pTriEx-1.1
pTriEx-2
PQE-TriSystem 5
PQE-TriSystem 6
pDream2.1_MCS
PQE-TriSystem
PQE-TriSys_His-Str
pGL4.70-hRluc
pLightSwitch_Prom
pNL1.1-Nluc
PpNL2.1-Nluc
pGL4.10-1luc2
Lafmid_BA
pLIC-SGC1
pIB_V5-His-DEST
pIB V5-His
pMIB_V5-His_A
pYC6_CT
PYES6_CT
pYC2_CT
PYES2_CT
PCR2.1-TOPO

Sequences were trimmed at the maximum length shown or at the junction of an adjacent feature (producing the shorter sequences). The boxed -35 and -10 regions correspond to those of native
coli Tn3.

bla TEM from E.

Alignment

CGCGGAACCCCTATTTGTTTATTTTTCTAAATACH
CGCGGAACCCCTATTTGTTTATTTTTCTAAATACH
CGCGGAACCCCTATTTGTTTATTTTTCTAAATACH
CGCGGGACCCCTATTTGTTTATTTTTCTAAATACH
CGCGGAACCCCTATTTGTTTATTTTTCTAAATACH
CGCGGAACCCCTATTTGTTTATTTTTCTAAATACH
CGCGGAACCCCTATTTETTTATTTTTCTAAATACA
ACACTGACCCCTATTTGTTTATTTTTCTAAATACH
ACACTGACCCCTATTTGTTTATTTTTCTAAATACH
TGGTCATGACCTATTTGTTTATTTTTCTAAATACH
TGGTCATGACCTATTTGTTTATTTTTCTAAATACH
TGGTCATGACCTATTTGTTTATTTTTCTAAATACH
TGGTCATGACCTATTTGTTTATTTTTCTAAATACH
TGGTCATGACCTATTTGTTTATTTTTCTAAATACH
~TTTGTTTATTTTTCTAAATACH
TTTGTTTATTTTTCTAAATACH
~TTTGTTTATTTTTCTAAATACH
CH

TCTACGGGGTCTGACGCTCAGTGGAACGAAAACT(
GCCCGTGTCTCAAAATCTCTGATGTTACATTGCA(
AATTATGTGCTGTGTAGGGATCGCTGGTATCAAAT
AATTATGTGCTGTGTAGGGATCGCTGGTATCAAAT
AATTATGTGCTGTGTAGGGATCGCTGGTATCAAAT
GCGCGTTTATACACATCTTGGGATTTGATTAAAA(]
GCGCGTTTATACACATCTTGGGATTTGATTAAAA(]
GCGCGTTTATACACATCTTGGGATTTGATTAAAA(]
GCGCGTTTATACACATCTTGGGATTTGATTAAAA(]
GCGCGTTTATACACATCTTGGGATTTGATTAAAA(G
====GTTTATACACATCTTGGGATTTGATTAAAA(]

=

TTCAAATATGTATCCGCTCATGAGACAAT.

TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCATGAGACAATY
TTCAAATATGTATCCGCTCAEGAGACAA?
IACGTTAAGGGATTTTGGTCATGAGACAAT]
IAAGATAAAATAATATCATCATGAGACAATY
IATGTGTGCCCACCCCTGGCATGAGACAAT]
IATGTGTGCCCACCCCTGGCATGAGACAAT]
IATGTGTGCCCACCCCTGGCATGAGACAAT]
JATGCAGGAAACGCGCGGACATGAGACAAT]
JATGCAGGAAACGCGCGGACATGAGACAAT]
JATGCAGGAAACGCGCGGACATGAGACAAT]
JATGCAGGAAACGCGCGGACATGAGACAAT]
JATGCAGGAAACGCGCGGACATGAGACAAT]
JATGCAGGAAACGCGCGGACATGAGACAAT]
JATGCAGGAAACGCGCGGACATGAGACAAT]
G GTACTAGT.

JACTTACTTATCCTTGAG. 5 TAG
TTATCAAC

CGGGGTACATATGATTGACAT!

TTCAAATATGTATCCGCTCATGAGACAAT.
AACCCT-GATAAATGCTTCAATAAT-BTT
TTCAAATATGTATCCGCTCATGAGACAAT.
TTCAAATATGTATCCGCTCATGAGACAAT.

NACCCT-GATAAATGCTTCAATAAT-ATT

AABAAG

LAAGAGT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

tancalm

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

AACCCT-GATAAATGCTTCAATAAT-ATT(

AAAAAG

EAAGAGT
GAAGAGT

hACCCTHGATAAATGCTTCAATAAT-ATT
AACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAAT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAAT

AACCCT-GATAAATGCTTCAA! AT T

AAAAAG

SAAGAGT

AACCCT-GATAAATGCTTCAA! AT T

AAAAAG

SAAGAGT

AACCCT-GATAAATGCTTCAA! AT T

AAAAAG

SAAGAGT

AACCCT-GATAAATGCTTCAA! AT T

AAAAAG

SAAGAGT

AACCCT-GATAAATGCTTCAA! AT T

AAAAAG

SAAGAGT

R

AACCCT-GATAAATGCTTCAA! AT T

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

AAAAAG

SAAGAGT

hACCCT-GATAAATGCTTCAATAAT-ART
NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

SAAGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

FACGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

FACGAGT
FACGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

FACGAGT

NACCCT-GATAAATGCTTCAATAAT-ATT

AAAAAG

FACGAGT

FCTAGTTTTACGATTACCGTTCATCGATTH

AAAAAG

SAAGAGT

ATT

AAAAAG

SAAGAGT

ATT

AAAAAG

SAAGAGT

ATT

AAAAAG

SAAGAGT

ATT

AAAAAG

SAAGAGT

ATT

AAAAAG

SAAGAGT

ATT

AAAAAG

SAAGAGT

ATT

AAAAAG

SAAGAGT

ATT

AAAAAG

SAAGAGT

ATT!

AAAAAG
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pCAS-Guide uses the KanR (aph(3’)-Ia) promoter from Tn5 (brown region; -35 and -10 sequences highlighted in yellow).

The violet region for pCMV-SPORT, pCMV-SPORT2 and pzZLl are part of a defunct incA (RepA binding sites) region, but BPROM promoter prediction algorithm suggests ATGTGT forms a viable -35
intact -10.
for the pTriEx and pQE-TriSystem series are part of baculovirus recombination region (lef2), but BPROM suggests ATGCAG forms a viable -35 region with the intact -10.

region for the luciferase vectors appears to be an artificial promoter (there are several synthetic sequences in these plasmids), but BPROM does not predict a -35 and -10.
in Lafmid_BA corresponds to the 3’end of M13 ori-003 and is predicted by BPROM to form -35 and -10 (yellow highlight).

The orange sequence of pLIC-SGCl is identical to a portion of f1 origin. The highlighted areas correspond to -35 and -10 sites for RNApol ¢’° which normally produces an RNA template for DNA
polymerase, but has weak promoter activity when the DNA is double-stranded (Higashitani et al.
The cyan region of the PIB and pMIB series, and pYC and pYES series is S. cerevisiae URA3 3’

region with the
The pink region
The light green
The blue region

The AmpR of pCR2.1-TOPO is produced as a bicistronic transcript with NeoR/KanR from the NeoR/KanR promoter.

Key

change in nucleotide relative to consensus sequence — non-coding sequence

1997. PNAS USA 94:2909).
flanking sequence, but is predicted by BPROM to form a viable -35 and -10 (yellow highlight).



Sequence Alignments

Un-annotated CAT promoters (colored segments = vector backbone)

PRANGER-BTB-1 (AmpR)
PRANGER-BTB-2 (KanR)
PRANGER-BTB-3 (CmR)
PRANGER-BTB-5 (TpR)
PRFP-C-RS (CmR)

-------- ' ACGTAAGAGGTTCCAACTTTCACCATAAT!
' ACGTAAGAGGTTCCAACTTTCACCATAAT!
' ACGTAAGAGGTTCCAACTTTCACCATAAT!
' ACGTAAGAGGTTCCAACTTTCACCATAAT!

AAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAA
AAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAA
AAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAA
AAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAA

TGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAA

Name of Plasmid Alignment

Or Feature

CAT_prom-001 TGATCGG- ACGTAAGAGGTTCCAACTTTCACCATAATEAAATAAGATCACTACCGGGCGTATTTTTTGAGTTETCGAGATTTTCAGGAGCTAAGGAAGCTAAA
CAT_prom-002 TGATCGG- ACGTAAGAGGETCCAACTTTCACCATAATEAAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAA
CAT_prom-003 TGATCGG- ACGTAAGAGGTTCCAACTTTCACCATAATEAAATAAGATCACTACCGGGCGTATTTTTIGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAA
CAT_prom-004 TGATCGG-JACGTAAGAGGTTCCAACTTTCACCATAATEAAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAA
PSMART HCKan(KanR) TGATCGG-(JACGTAAGAGGTTCCAACTTTCACCATAATEAAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTARA
PSMART LCKan(KanR) TGATCGG-(JACGTAAGAGGTTCCAACTTTCACCATAATEAAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCT————=======—
PSB1C3(CmR) TGATCGGE I ACGTAAGAGGTTCCAACTTTCACCATAATEAAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAAA

PVP13(CmR) CAAGCTAGCTTGGCGAGATTTTCAGGAGCTAAGGAAGCTAAA
PVP16(CmR) CAAGCTAGCTTGGCGAGATTTTCAGGAGCTAAGGAAGCTAAA
PVP33K(CmR) CAAGCTAGCTTGGCGAGATTTTCAGGAGCTAAGGAAGCTAAA
PVP56K(CmR) CAAGCTAGCTTGGCGAGATTTTCAGGAGCTAAGGAAGCTAAA

PDNR-LIB(CmR)
PDNR-Dual (CmR)

GATCTTTCAGGAGCTAAGGAAGCTAAA

GATCTTTCAGGAGCTAAGGAAGCTAAA
* kkkkkkkkkkk

-35 CAT prom -10
Sequences were trimmed at the maximum length shown or at the junction of an adjacent feature (producing the shorter sequences).

These CAT promoters drive expression of various marker genes indicated in parentheses.

In pSMART LCKan, CmR is the only selectable marker. Therefore this sequences must be active.

The cyan portion of pRFP-C-RS is pBR322 backbone but is predicted by BPROM to have -35 and -10 sequences (highlighted in yellow).

The pVP series has two CmR genes — one behind lac UV5 promoter, and the other with the above 5’ region, which is not active.

pDNR-LIB/Dual have only CmR as the selectable marker. In the case of pDNR-LIB, CmR is head-to-tail with SacB and is likely produced from a bicistronic transcript with SacB. However, in
pDNR-Dual, CmR and SacB are head-to-head. In this case, it seems that the SacB upstream region includes a bidirectional promoter that can drive expression of CmR. Alternatively, the loxP
site between CmR and SacB in both plasmids has cryptic promoter activity.

Un-annotated NeoR/KanR promoters (colored segments = unknown sequence)

Name of Plasmid
Or Feature

Alignment

PREP4 TCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGAT-~~G. TCGTTTCGC
PVP56K TCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGAT-~~G. TCGTTTCGC
PVP68K TCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGAT-~~G. TCGTTTCGC
PVP65K TCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGAT-~~G. TCGTTTCGC
PpVP81K TCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGAT-~~G. TCGTTTCGC
PVP33K TCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGAT-~~G. TCGTTTCGC
pSpark III TCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGETCTGATCAAGAGACAGGAT———GAGGATCGTTTCGC
PpCAMBIA5105 TCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTTGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGAT-~-~-GAGGATCGTTTCGC
PZEro-2 TCTGGTAAGGTTGGGAAGCCCTGCAAAGTAAACTGGATGGCTTTCTEGCCGCCAAGGATCTGATGGCGCAGGGGATCAAGATCTGATCAAGAGACAGGAT———GAGGATCGTTTCGC
PSF-pA-PromMCS-Fluc GGCAGCGTACCGATCTGTTTAAACCTAGATATTGATAGTCTGATCGGTCAACGTATAATCGAGTCCTAGCTTTTGCAAACATC TTTCGC
pSF-pA-CMVe-Rluc GGCAGCGTACCGATCTGTTTAAACCTAGATATTGATAGTCTGATCGGTCAACGTATAATCGAGTCCTAGCTTTTGCAAACATC TTTCGC
PSF-pA-PromMCS-Rluc GGCAGCGTACCGATCTGTTTAAACCTAGATATTGATAGTCTGATCGGTCAACGTATAATCGAGTCCTAGCTTTTGCAAACATC TTTCGC
pPSF-PromMCS-Fluc GGCAGCGTACCGATCTGTTTAAACCTAGATATTGATAGTCTGATCGGTCAACGTATAATCGAGTCCTAGCTTTTGCAAACATC TTTCGC
pSF-PromMCS-Rluc GGCAGCGTACCGATCTGTTTAAACCTAGATATTGATAGTCTGATCGGTCAACGTATAATCGAGTCCTAGCTTTTGCAAACATC TTTCGC
pSF-pA-CMVe-Fluc GGCAGCGTACCGATCTGTTTAAACCTAGATATTGATAGTCTGATCGGTCAACGTATAATCGAGTCCTAGCTTTTGCAAACATC TTTCGC
pSF-CMVe-Fluc GGCAGCGTACCGATCTGTTTAAACCTAGATATTGATAGTCTGATCGGTCAACGTATAATCGAGTCCTAGCTTTTGCAAACATC TTTCGC
pSF-CMVe-Rluc GGCAGCGTACCGATCTGTTTAAACCTAGATATTGATAGTCTGATCGGTCAACGTATAATCGAGTCCTAGCTTTTGCAAACATC TTTCGC

-35?

*kk

kkokkkok ok kokkkok ok ok

-10?

The top 9 promoters show identity to the native NeoR/KanR (nptII) promoter from E. coli transposon Tn5.

BPROM did not identify putative -35 and -10 sequences in the native promoter.

The pSF series from Oxford Genetics appear to have a related promoter, but this sequence does not appear to be natural as it generates no hits from homology searches against public
databases. Highlighted regions are potential -35 and -10 sequences (BPROM). This promoter is also used to drive AmpR in pSF-Core, pSF-CMV-Fluc and pSF-CMV-Rluc.

ATGClY

Key

change in nucleotide relative to consensus sequence — non-coding sequence
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Sequence Alignments

Un-annotated KanR promoters (colored segments =

plasmid backbone)

Name of Plasmid
Or Feature
pShuttle2
PSIREN-Shuttle
PACYC177
pMCSG77
PHSG298
PHSG299
pGreenII_0049
pGreen_0029
pGreen
pKF_18k-2
PpKF_19k-2
pPOSIP-KT
pPOSIP-KP
pPOSIP-KL
pPOSIP-KO
pPOSIP-KH
pPOSIP-KC
pUC57-Kan
PpCONR201
pMCentr2
pMCentr3
PQOE-80L
PQE-81L
PQE-82L
PET-9a
PET-9b
PET-9c
PET-9d
PGFP-B-RS
PGFP-V-RS
PCMV6-Entry2
AmpR_prom-009

These promoters are the natural aph(3’)-Ia promoter from E. coli Tn5 and all drive expression of KanR (aph(3’)-IaI). Highlighting shows putative -35 and -10 sequences (BPROM).
The pGFP and pCMV series have a hybrid promoter with AmpR promoter (cyan highlighting) from replacing AmpR with KanR during plasmid construction (TCATGA is a BspHI restriction site).

Name of Plasmid
Or Feature

PpCAMBIA0305.1
PpCAMBIA0305.2
pCAMBIA03080
pCAMBIA03090
pEarleyGate_100
pEarleyGate_ 101
pEarleyGate_ 102
PFGC5941

pBI121
PRI_101-AN
PRI_101-ON
PRI_201-AN
PRI_201-ON
PRI_909

PRI_910
PBINPLUS

Alignment

ACAAAGCCACGTTGTGTCTCAAAATCTCTGATY
ACAAAGCCACGTTGTGTCTCAAAATCTCTGATY
ACAAAGCCACGTTGTGTCTCAAAATCTCTGATY
ACAAAGCCACGTTGTGTCTCAAAATCTCTGATY
ACAAAGCCACGTTGTGTCTCAAAATCTCTGATY
ACAAAGCCACGTTGTGTCTCAAAATCTCTGATY
ACAAAGCCACGTTGTGTCTCAAAATCTCTGATY
ACAAAGCCACGTTGTGTCTCAAAATCTCTGATY
ACAAAGCCACGTTGTGTCTCAAAATCTCTGATY
ACAAAGCCACGTTGTGTCTCAAAATCTCTGATY
ACAAAGCCACGTTGTGTCTCAAAATCTCTGATY
TGTAACGCACGTTGTGTCTCAAAATCTCTGATY
TGTAACGCACGTTGTGTCTCAAAATCTCTGATY
TGTAACGCACGTTGTGTCTCAAAATCTCTGATY
TGTAACGCACGTTGTGTCTCAAAATCTCTGATY
TGTAACGCACGTTGTGTCTCAAAATCTCTGATY
CTACTTACACGTTGTGTCTCAAAATCTCTGATY

GTGTCTCAAAATCTCTGATY

GTGTCTCAAAATCTCTGATY

GTGTCTCAAAATCTCTGATY

GTGTCTCAAAATCTCTGATY
TTCTCGAGGTGAAGACGAAAGGGCCTCGTGATA
TTCTCGAGGTGAAGACGAAAGGGCCTCGTGATA
TTCTCGAGGTGAAGACGAAAGGGCCTCGTGATA
TTGATCTTTTCTACGGGGTCTGACGCTCAGTGY
TTGATCTTTTCTACGGGGTCTGACGCTCAGTGY
TTGATCTTTTCTACGGGGTCTGACGCTCAGTGY
TTGATCTTTTCTACGGGGTCTGACGCTCAGTGY
GGAAATGTGCGCGGAACCCCTATTTGTTTATTT
GGAAATGTGCGCGGAACCCCTATTTGTTTATTT
GGAAATGTGCGCGGAACCCCTATTTGTTTATTT
--------- CGCGGAACCCCTATTTGTTTATTT

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,
ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAAATATATCAT,)

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAATAATATCAT,

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC

ITTACATTGCACAAGATAAAATAATATCAT,)
ICGCCTATTTTTATAGGTTAATGTCATGGT]
ICGCCTATTTTTATAGGTTAATGTCATGGT|
ICGCCTATTTTTATAGGTTAATGTCATGGT|
IAACGAAAACTCACGTTAAGGGATTTTGGT|
IAACGAAAACTCACGTTAAGGGATTTTGGT|
IAACGAAAACTCACGTTAAGGGATTTTGGT|
IAACGAAAACTCACGTTAAGGGATTTTGGT|
[TTCTAAATACATTCAAATATGTATCCGCT)
[TTCTAAATACATTCAAATATGTATCCGCT)
[TTCTAAATACATTCAAATATGTATCCGCT)
[TTCTAAATACATTCAAATATGTATCCGCT)

*

FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGAACAATAAAACTGTCTGCTTACATAAACAGTAATAC
FATGA...

RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]
RAGGGG]

B s ok e ok ok o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Alignment

-35 aph(3’)-Ia prom -10

I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
I'GTT
'GTT
'GTT
I'GTT
'GTT
'GTT
'GTT
'GTT
I'GTT
I'GTT
I'GTT

P o % % %
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GATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC.GAACH
GATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC.GAACH
GATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC.GAACH
GATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC.GAACH
GATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC.GAACH
GATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC.GAACH
GATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC.GAACH
GATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC.GAACH
GATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC.GAACH
CATAATTGTGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC . GAACH
CATAATTGTGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC . GAACH
CATAATTGTGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC . GAACH
CATAATTGTGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC . GAACH
CATAATTGTGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC . GAACH
CATAATTGTGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC . GAACH
CATAATTGTGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC . GAACH

CATAATTGTGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC . GAACH
ko k k kokkokokkokk ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)
IGTGAATTGGAGTTCGTCTTGTTATAAT)

IGTGAATTGGAGTTCGTCTTGTTATAAT)
ok 3 ok e o ok ok ok Kk k Kk Kk K kK ok k kK ok ok

FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
AGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
AGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
AGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA

FAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAA
ek ek de ok ke ek ek ko kk ko ko kk ok ko ko kkk ko ko kkkkkkkkkkkk ko k ok k
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These plasmids all use KanR. These promoters are the natural aphA-3 (KanR-020) promoter from Staphylococcus aureus.

ATGClY
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change in nucleotide relative to consensus sequence — non-coding sequence



Sequence Alignments

Un-annotated SmR promoters

Name of Plasmid
Or Feature

Alignment

PDEST20-Pc_prom ACCCACTEGACATAAGCCT!GTTCGGTTCGTAAECTSTAATGCAAGTAGCGT TGCle[6TCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
pIDS AAGTAGCGT. 'TGCle[@TCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
PDONR223 ACCCACTGGACATAAGCCTHGTTCGGTTCGTAAGCTSTAATGCAAGTAGCGT 'TGC[e[6TCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
pPZP100 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
pzZP101 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
pZP222 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
pzZP221 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
pzZP212 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
pzZP211 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[STAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
PpZP202 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
pzZP201 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
PpzZP200 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[STAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
PpCAMBIA1200 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
PpCAMBIAL105.1R ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
pCAMBIAL1105.1 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
PCAMBIA(0105.1R ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT
PpCAMBIA5105 ACCCAQTGGACATAAGCCTCGTTCGGTTCGTAAGCT[ETAATGCAAGTAGCGTAACTGCCGTCACGCAACTGGTCCAGAACCTTGACCGAACGCAGCGGTGGTAACGGCGCAGTGGCGGTTTTCAT

Fokkkkkkkkk  kokk  kokokokokokokokokokkokkokkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

-35 Pc promoter -10

<€

IntIl

PDEST20-Pc_prom GGC} TTGTTATGAC TGTTTTTTTG=TACAGT L TATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACG
pIDS GG} TTGTTATGACETGTTTTTTTGGGGTACAGTETATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
PDONR223 GG TTGTTATGACETGTTTTTTTGGGGTACAGTETATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
pPZP100 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
pzZP101 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
pZP222 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
pzZP221 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
pzZP212 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
pzZP211 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
PZP202 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
pzZP201 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
PpzZP200 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
PpCAMBIA1200 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
PpCAMBIAL105.1R GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
pCAMBIAL105.1 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
PpCAMBIA(0105.1R GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
PpCAMBIA5105 GGCTTGTTGTTATGACATGTTTTTTTGGGGTACAGTLTATGCCTCGGGCATCCAAGCAGCAAGCGCGTTACGCCGTGGGTCGATGTTTGATGTTATGGAGCAGCAACGATGTTACGCAGCAGGGCAGTCGCCCTAAAACAAAGTTAAACATC
*kk KhkkKKhKK KKk KKKKRK KKKk B B R

-35 P2 promoter -10

inactivated att1 site

The native SmR promoter for these plasmids is derived from E. coli plasmid R538 and drives expression of the spectinomycin and streptomycin resistance gene (SmR) aadA (aminoglycoside 3"-
adenylyltransferase), which is a class 1 integron and includes two promoters to drive expression of gene cassettes that integrate at the attl site (mutated in these constructs) of the
plasmid. The Pc promoter is embedded in the 5’ end of a gene, IntIl, that encodes the integrase responsible for recombination between the attC containing integron and the attl site behind
the promoter. IntIl expression is driven by a promoter, Pint (not shown), that partially overlaps the P2 promoter, but is inverted. With the exception of pIDS, which is missing Pc, these
plasmids all have a truncated IntIl.

Promoter strength analysis based on Jove et al. (2010) PloS Genet. 6:€1000793. The Pc promoter of pDEST20 and derivatives is a strong version of the promoter called PcS. It has optimal -35
to -10 spacing and two bp changes relative to the other Pc promoters in the alignment, which are weak (PcW). However, the P2 promoter of pDEST20 is probably inactive as it has only 14 bp
between the -35 and -10 hexamers.

SmR expression from pIDS is driven only by P2 which has the optimal spacing (17 bp) between the -35 and -10 hexamers.

Both the PcW and P2 promoters of pDONR223 have optimal spacing.

The pZP and pCAMBIA series have sub-optimal spacing (18 bp) in both the PcS and P2 promoters.

In pDEST20 and derivatives, the Pc promoter is used to express GmR (gentamycin resistance; aacCl, gentamycin acetyltransferase).
In pZPlXX series, Pc drives expression of CmR.



Sequence Alignments

Un-annotated SmR promoters

Name of Plasmid Alignment

Or Feature

PHELLSGATE-sat-aadAl CAATTTGTACGCAAAATGTGGCTTTACTCTCGGCGGCATTGACCTGTTCACG.CAATTCATTCAAGCCGACACCGCTTCGCGGCGCGGCTTAATTCAGGAGTTAAACATC
PHELLSGATE4-sat-aadAl CAATTTGTACGCAAAATGTGGCTTTACTCTCGGCGGCATTGACCTGTTCACG.CAATTCATTCAAGCCGACACCGCTTCGCGGCGCGGCTTAATTCAGGAGTTAAACATC
PHELLSGATE8-sat-aadAl CAATTTGTACGCAAAATGTGGCTTTACTCTCGGCGGCATTGACCTGTTCACG.CAATTCATTCAAGCCGACACCGCTTCGCGGCGCGGCTTAATTCAGGAGTTAAACATC
PHELLSGATEl2-sat-aadAl CAATTTGTACGCAAAATGTGGCTTTACTCTCGGCGGCATTGACCTGTTCACG.CAATTCATTCAAGCCGACACCGCTTCGCGGCGCGGCTTAATTCAGGAGTTAAACATC
pSBll-sat-aadAl CAATTTGTACGCAAAATGTGGCTTTACTCTCGGCGGCATTGACCTGTTCACG . CAATTCATTCAAGCCGACACCGCTTCGCGGCGCGGCTTAATTCAGGAGTTAAACATC
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Name of Plasmid Alignment

Or Feature

PHELLSGATE_5'satl AAGTGGCAGCAACGGATTCGCAAACCTGTCACGCCTTTTGTGCCAAAAGCCGCGCCAGGTTTGCGATCCGCTGTGCCAGGCGTTAGGCGTCAT
PpHELLSGATE4_5'satl AAGTGGCAGCAACGGATTCGCAAACCTGTCACGCCTTTTGTGCCAAAAGCCGCGCCAGGTTTGCGATCCGCTGTGCCAGGCGTTAGGCGTCAT
pHELLSGATE8_5'satl AAGTGGCAGCAACGGATTCGCAAACCTGTCACGCCTTTTGTGCCAAAAGCCGCGCCAGGTTTGCGATCCGCTGTGCCAGGCGTTAGGCGTCAT
PHELLSGATE12_5'satl AAGTGGCAGCAACGGATTCGCAAACCTGTCACGCCTTTTGTGCCAAAAGCCGCGCCAGGTTTGCGATCCGCTGTGCCAGGCGTTAGGCGTCAT
pSBl1_5'satl AAGTGGCAGCAACGGATTCGCAAACCTGTCACGCCTTTTGTGCCAAAAGCCGCGCCAGGTTTGCGATCCGCTGTGCCAGGCGTTAGGCGTCAT

kkkkkk ok kk ko kk ko k ok kk ok k ko k ko k ok ko k ok ko ko k ko ko k ok kk ko kkk ko kkkkkkkkkkkkkkkkk

SmR in these plasmids is derived from E. coli Tn7 which contains a class 2 integron including dfrAI (dihydrofolate reductase conferring resistance to trimethoprim), sat (streptothricin
acetyltransferase), aadAl (SmR - spectinomycin and streptomycin resistance, aminoglycoside adenylyltransferase), and ybeA (pseudouridine methyltransferase).

Class 2 integrons have a similar structure to class 1, but the sequences of the Pc promoter (-35 TTTAAT 16 bp TAARAT -10) and the integrase (IntI2) are different. The Pc promoter of Tn7
drives expression of a polycistronic transcript (dfrAl-sat-aadAl-ybeA). However, neither the pSBll nor the pHELLSGATE plasmids include the Pc promoter from Tn7, which is upstream of dfrAl.
These plasmids all include sat, aadAl and ybeA, but pSBll includes just a portion of the end of dfrAl, while the pHELLSGATE plasmids start just 5’ to sat. Therefore, it is not clear what
sequence constitutes a promoter in these constructs.

In the alignments, we show the region covering the 3’ end of sat and intergenic region between sat and SmR (top alignment), and the region upstream of sat common to pSBll and pHELLSGATE

(bottom alignment), which has no putative -35 and -10 site. It seems likely that there is a cryptic promoter within these regions or the sat ORF. BPROM predicts a putative promoter at the
end of the sat ORF (top alignment; yellow highlight). This region is ~100 bp upstream of the aadAl START codon.

Key IWfelé = change in nucleotide relative to consensus sequence — non-coding sequence



Sequence Alignments

Un-annotated ccdB promoters

Name of Plasmid
Or Feature
ccdB_nat_prom
pDEST26
pLenti4_V5-DEST
pT-Tex-DEST30
PcDNA-DEST40
PANT7-nHA

PDEST8
pAd_BLOCK-iT-DEST
PDONR201
pAd_PL-DEST
PET-53-DEST
pIB_V5-His-DEST
PMT_BioEase-DEST
PCMV_SPORT6ccdB
pPOSIP-CH

ccdB_nat_prom
pDEST26
pLenti4_V5-DEST
pT-Tex-DEST30
PCcDNA-DEST40
PANT7-nHA

PDEST8
pAd_BLOCK-iT-DEST
PDONR201
pAd_PL-DEST
PET-53-DEST
pIB_V5-His-DEST
PMT_BioEase-DEST
PCMV_SPORT6ccdB
pPOSIP-CH

The native ccdB promoter (ccdB_nat_prom) from E. coli F plasmid is shown in the first row. ccdB is transcribed as part of a multi-cistronic transcript along with ccdA (arrow),
an inhibitor of ccdB protein.

Alignment

RNGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCY
ION S TGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCY
ION S TGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCY
IONETGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCY
IONETGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCY
ION{ETGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCY
ACGCGTGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCY
ACGCGTGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCY
ECGCGTGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCG
ACGCGTGGATCCGGCTTACTAAAAECCAGATAACAGTATGCGTATTTGCGCG
ACGCGTGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCYH
ACGCGTGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCY
ACGCGTGGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCY
[eleleC IGATCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCH
&NICCT) GGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCYH
*
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ICTGATTTTTGCGGTATAAGAATATATACT)
ICTGATTTTTGCGGTATAAGAATATATACT)
ICTGATTTTTGCGGTATAAGAATATATACT)

ATATGTATACCCGAAGTATGTCAAAAAGAGGTGTGCTATGAAGCAGCGTATTACAGTGACAGTTGACA
ATATGTATACCCGAAGTATGTCAAAAAGAGGTGTGCTATGAAGCAGCGTATTACAGTGACAGTTGACA
ATATGTATACCCGAAGTATGTCAAAAAGAGGTGTGCTATGAAGCAGCGTATTACAGTGACAGTTGACA
ATATGTATACCCGAAGTATGTCAAAAAGAGGTGTGCTATGAAGCAGCGTATTACAGTGACAGTTGACA
ATATGTATACCCGAAGTATGTCAAAAAGAGGTGTGCTATGAAGCAGCGTATTACAGTGACAGTTGACA
ATATGTATACCCGAAGTATGTCAAAAAGAGGTGTGCTATGAAGCAGCGTATTACAGTGACAGTTGACA
ATATGTATACCCGAAGTATGTCAAAAAGAGGTGTGCTATGAAGCAGCGTATTACAGTGACAGTTGACA
ATATGTATACCCGAAGTATGTCAAAAAGAGGTGTGCTATGAAGCAGCGTATTACAGTGACAGTTGACA
ATATGTATACCCGAAGTATGTCAAAAAGAGGTGTGCTATGAAGCAGCGTATTACAGTGACAGTTGACA
ATATGTATACCCGAAGTATGTCAAAAAGAGGTGTGCTATGAAGCAGCGTATTACAGTGACAGTTGACA
ATATGTATACCCGAAGTATGTCAAAAAGAGGTATGCTATGAAGCAGCGTATTACAGTGACAGTTGACA
ATATGTATACCCGAAGTATGTCAAAAAGAGGTATGCTATGAAGCAGCGTATTACAGTGACAGTTGACA

ICTGATTTTTGCGGTATAAGAATATATACT)
ICTGATTTTTGCGGTATAAGAATATATACT)
ICTGATTTTTGCGGTATAAGAATATATACT)

ICTGATTTTTGCGGTATAAGAATATATACT)
ICTGATTTTTGCGGTATAAGAATATATACT)
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-35 -10
INruIj IAgeT| Xbal ccdA
el Age ] [xba1l

GCGACAGCTATCACTTGCTCAAGGCATAI!TGATGTCAATAT3TCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC.AATGAACGGCTCTTTTGCTGACGAGAACAGGGACTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATLTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGACTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATLTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGACTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATLTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGACTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATETCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGACTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATETCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGACTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATETCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGACTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATETCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGACTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATLTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGACTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATLTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGECTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATETCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGECTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATETCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGECTGGTGAA
GCGACAGCTATCAGQTTGCTCAAGGCATATATGATGTCAATATLTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGC . AATGAACGGCTCTTTTGCTGACGAGAACAGGGACTGGTGAA

-35? -10?

ccdA

ccdA is inactivated in ccdB plasmids by a

>

two bp insertion, or by complete deletion of the ORF (pCMV_SPORT6ccdB and pOSIP-CH).

Restriction enzyme sites used for cloning (MCS in pOSIP-CH) or for construction of the plasmids are shown.

The -10 and -35 sequences are missing from pMT_BioEase-DEST, but a second potential -35 and -10 is present in the disrupted ccdA ORF (BPROM). Deletion of the natural promoter may allow more

efficient transcription from this cryptic promoter, bypassing transcription of the entire ccdA ORF.



Sequence Alignments

Coding Sequences

Name of # of
Variant Occur
AmpR-013 688
AmpR-017 78
AmpR-001 76+2
AmpR-021 69
AmpR-016 45+1
AmpR-022 28
AmpR-010 16
AmpR-004 9+3
AmpR-019 8
AmpR-020 8
AmpR-014 6
AmpR-007 5
AmpR-015 5
AmpR-011 4
AmpR-002
AmpR-018 3
AmpR-003 2
AmpR-008 2+1
AmpR-005 1
AmpR-006 1
AmpR-009
AmpR-012 1
AmpR-023 1
bla(M)-001
bla(M)-002 1
bla(M)-003

bla(M)-004 1
AmpR-007corr
AmpR-009corr
bla(M)-00lcorr
bla(M)-003corr
bla(M)-004corr

AmpR-013
AmpR-017
AmpR-001
AmpR-021
AmpR-016
AmpR-022
AmpR-010
AmpR-004
AmpR-019
AmpR-020
AmpR-014
AmpR-007
AmpR-015
AmpR-011
AmpR-002
AmpR-018
AmpR-003
AmpR-008
AmpR-005
AmpR-006
AmpR-009
AmpR-012
AmpR-023
bla(M)-001
bla(M)-002
bla(M)-003
bla(M)-004
AmpR-007corr
AmpR-009corr
bla(M)-00lcorr
bla(M)-003corr
bla(M)-004corr

Alignment

ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGEATECAACATTT{ICGTGTCGCECTEATTCCCTTETTTGCGGCATTTTGC TECCTGTTTTTGCACACCCEGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCALETGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATG CAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATG CAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGC

ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
=AG'1'A'1“1'CAACATTTCCGTGTCGCCCTTATTCCC'1“1“1"1“1“1'GCGGCAT‘1“1“1‘GCC‘1‘TCCTGT'1"1"1"1‘GCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
CCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
ACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
CCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
[¥I¢ ACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTARAAGATGCTGAAGATCAGTTGGGTGCA
ACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
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CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC———===—===—~| CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC———=======—~| CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC———=======——| CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC

GAGTGGGETAIATCGAACTGGATCTCAANAGCGGEAAGATCCTTGAGIETTTECGCCCCGAAGAACGETTEC -
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC— CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC— CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC————mm—— === CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC - === === ====~ CAATGATGAGCACTTTTAAAGTTCTGCTATGTG

CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC - -CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTT T CINHEINIeIee CAATGATGAGCACT TTTAAAGT TCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTETC --CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC— CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTT T, CGCCCCGAAGAACGTTTTC— CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC— CAATGATGAGCACTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC -~ === == ====~ CAATGATGAGCACTTTTAAAGTTCTGCTATGTG

CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGETTTC-———mm =~ CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC— CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC— CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC— CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC

CEATGATGAGCACTTT®AAAGT/CTGCTATGTGGC

CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC————=—====—~| CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC————————————| CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC- CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC———===—===—~| CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC———————————~| CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC

CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC-

CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC———===—===—~| CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC———=======—~| CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC- CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC———===—===—~| CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC———=======—~| CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
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Sequence Alignments

AmpR-013
AmpR-017
AmpR-001
AmpR-021
AmpR-016
AmpR-022
AmpR-010
AmpR-004
AmpR-019
AmpR-020
AmpR-014
AmpR-007
AmpR-015
AmpR-011
AmpR-002
AmpR-018
AmpR-003
AmpR-008
AmpR-005
AmpR-006
AmpR-009
AmpR-012
AmpR-023
bla(M)-001
bla(M)-002
bla(M)-003
bla(M)-004
AmpR-007corr
AmpR-009corr
bla(M)-00lcorr
bla(M)-003corr
bla(M)-004corr

AmpR-013
AmpR-017
AmpR-001
AmpR-021
AmpR-016
AmpR-022
AmpR-010
AmpR-004
AmpR-019
AmpR-020
AmpR-014
AmpR-007
AmpR-015
AmpR-011
AmpR-002
AmpR-018
AmpR-003
AmpR-008
AmpR-005
AmpR-006
AmpR-009
AmpR-012
AmpR-023
bla(M)-001
bla(M)-002
bla(M)-003
bla(M)-004
AmpR-007corr
AmpR-009corr
bla(M)-00lcorr
bla(M)-003corr
bla(M)-004corr

GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGT|c TTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTETTETCCCGTAT:GACGCCGGGCAAGAGCAECTIsGGTCGCCG{ATACACTASTCL CALAASGACTTGGTTGAGTACTCECCEGTCAC|EGAAAAGCATCTTACGGATGGCATGAC

GCGGTATTATCCCGT|c TTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
CLeTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGT|c TTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCT A ACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
C. *TATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTATCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACECTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGT ¢ TTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGT ETGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGT - TTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGT|c TTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACA

* ok kk kkkkkk kokkkkkkkkkkkkkkkk hk kkkkkkkk kkkk kkk kk kk kk kkkkkkkkkkkkkk kk kk kkkkk kkkkkkkkkkk kkkkkkkkkkkkkk

GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTE TGIlAGTGCTGCCATI!ACCATGAGGASAACACEGCGGCCAACTTACTTCTGACAACGATCGGAGGECCI{AAGGAGCTEACILGCL TTTIS TTCAAAILATGGG{GATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTT :\CACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTG:CAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACILATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGAT{GGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT

GTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCAT
KARKKKKKKK KK KKk KAKKKRRKKK* KKK ARKKK KKk KAKKK* AAKKKRKKKKRRKKKRRKK ARk kK KhkhkK *k KhkXkkKhhk K% k% *kk * *k H %k *kkkk *kkkk*




Sequence Alignments

AmpR-013
AmpR-017
AmpR-001
AmpR-021
AmpR-016
AmpR-022
AmpR-010
AmpR-004
AmpR-019
AmpR-020
AmpR-014
AmpR-007
AmpR-015
AmpR-011
AmpR-002
AmpR-018
AmpR-003
AmpR-008
AmpR-005
AmpR-006
AmpR-009
AmpR-012
AmpR-023
bla(M)-001
bla(M)-002
bla(M)-003
bla(M)-004
AmpR-007corr
AmpR-009corr
bla(M)-00lcorr
bla(M)-003corr
bla(M)-004corr

AmpR-013
AmpR-017
AmpR-001
AmpR-021
AmpR-016
AmpR-022
AmpR-010
AmpR-004
AmpR-019
AmpR-020
AmpR-014
AmpR-007
AmpR-015
AmpR-011
AmpR-002
AmpR-018
AmpR-003
AmpR-008
AmpR-005
AmpR-006
AmpR-009
AmpR-012
AmpR-023
bla(M)-001
bla(M)-002
bla(M)-003
bla(M)-004
AmpR-007corr
AmpR-009corr
bla(M)-00lcorr
bla(M)-003corr
bla(M)-004corr

GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGEAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTEACECGECTTGALCGETGGGAACCE GAGI TGAASGAAGCCATACCEAACGACGAGCGTGAIACCACGATGCCLGTAGCAATGGCSACAAC!CT i CGEAAACTALTI®ACTGGCGAACT)

GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCEATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGEGTGACACCACGATGCCTGTAGCAATG CAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGEGTGACACCACGATGCCTGTAGCAATG CAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACETTGCGI:AAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCAGEAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCG: AGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTG tAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGEAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
GTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA

kk kk kk kkkkk kk kkkkkkkk ok kkkk kkkkkkkkkkk kkkkkkkkk kkkk kkkkkkkkkkk ok kkk kkk Kk kkkkk ok kk kkkkkk Kk kkkkkkkkkkk

CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGC; TCLCGLCAECAE ST ATAGACTGGATGGAGGCGGAEAAAGT;GCAGGACCACTTCTILCGCTCGGCCCTECCGCTGGCTGGTTEATTGCTGASAAATCEGGEGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCEGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGA!\CACTTCTGCGCTCGGCCCTCCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGEATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAETTGATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATT :ATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT

kkkkkkkkkkk kk kk kk kk Kk kkkkkkkk kkkkkkkkkkk kkkkk kkkkkk kkkkkkk kkkkkkkkkkk kk kkkkkkkkkkk kkkkkkkk kkkkk kk kkkkkk



Sequence Alignments

AmpR-013 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-017 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-001 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-021 GA:CGEGGETCTCGCGGEATCATTGCIGCECTGGGGCCIsGATGGTAAGCCCTCCGLATCGTAGTEATCTACACGACGGGGAGTCAGGCEACTATGGASGAACGAAATAGECAGATCGCT

AmpR-016 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-022 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCACTATGGATGAACGAAATAGACAGATCGCT

AmpR-010 GAGCGTGGTCTCGCGGTATCATEGCAGCGCTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-004 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCECTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-019 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-020 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-014 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-007 GAGC TCGC CATTGCAGCAC! CAG. AGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-015 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGEATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-011 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-002 GAGC TCGC CATTGCAGCAC! CAG. lﬂrECTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-018 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-003 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-008 GAGCGTGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-005 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCECTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-006 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-009 GAGC TCGC CATTGCAGCAC CAG. AGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-012 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-023 GAGCGTGGETCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

bla(M)-001 GAGC TCGC CATTGCAGCAC CAG. AGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

bla(M)-002 GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

bla(M)-003 GAGCGTGG TCTCGC CATTGCAGCAC CAG. AGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

bla(M)-004 GAGC TCGC CATTGCAGCAC CAG. AGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-007corr GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

AmpR-009corr GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

bla(M)-00lcorr GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

bla(M)-003corr GAGCGTGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT

bla(M)-004corr GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCT
Kk Kk Kk KKK KKKE KAKKK Kk Kk KKARKAKK KAKKAKKRKE KK Kk KKK KRHIE KRR KKK AR IRIIRKT I AIARIE AR AR IR AR KKK AR IR KK Fkk kR kK kK

AmpR-013 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA: = synonymous

AmpR-017 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA = conservative/semi-conservative amino acid substitution

AmpR-001 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA. :W§elé = non-conservative amino acid substitution

AmpR-021 GAGAT|¢GGTGCCTCACTGAT¢AAGCASTGGTAA:

AmpR-016 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-022 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-010 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-004 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-019 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-020 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-014 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-007 GAGATAGGTGCCTCACTGATTAAGCATTGG

AmpR-015 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-011 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-002 GAGATAGGTGCCTCACTGATTAAGC. A

AmpR-018 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-003 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-008 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-005 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-006 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-009 GAGATAGGTGCCTCACTGATTAAGC. ACTG

AmpR-012 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

AmpR-023 GAGATAGGTGCCTCACTGATTAAGCATTGGTA]

bla(M)-001 GAGATAGGTGCCTCACTGATTAAGC A

bla(M)-002 GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

bla(M)-003 GAGATAGGTGCCTCACTGATTAAGC A

bla(M)-004 GAGATAGGTGCCTCACTGATTAAGCATTGG

AmpR-007corr GAGATAGGTGCCTCACTGATTAAGCATTGGCCTCAGGATTAG

AmpR-009corr GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

bla(M)-00lcorr GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

bla(M)-003corr GAGATAGGTGCCTCACTGATTAAGCATTGGTAA

bla(M)-004corr GAGATAGGTGCCTCACTGATTAAGCATTGGCTGTTATCAACAAGTTTGTACAAAAAAGCTGAACGAGAAACGTAA

Kkkkk Kk AKKAK KK KKK KAKKK kK
AmpR gene is bla (p-lactamase) from E. coli

bla(M) lacks the signal peptide

Sequences in bold are incorrectly annotated

AmpR-009 was identified by coordinates that were +3 from the actual start codon and is actually identical to AmpR-016 - -009 merged with -016
AmpR-002 is probably identical to AmpR-004 but the sequence contains an in-frame STOP codon. This is likely a sequence error as AmpR is only bacterial selection marker
for the plasmids carrying AmpR-002 - -002 merged with -004

bla(M)-001 coordinates did not start at the START codon. It is identical to AmpR-001 and has been merged with it
Similarly bla(M)-003 is identical to AmpR-008 and has been merged with it



Sequence Alignments

Name of
Variant
AmpR-013
AmpR-017
AmpR-001
AmpR-021
AmpR-016
AmpR-022
AmpR-010
AmpR-004
AmpR-019
AmpR-020
AmpR-014
AmpR-007corr
AmpR-015
AmpR-011
AmpR-002
AmpR-018
AmpR-003
AmpR-008
AmpR-005
AmpR-006
AmpR-012
AmpR-023
bla(M)-002
bla(M)-004corr

AmpR-013
AmpR-017
AmpR-001
AmpR-021
AmpR-016
AmpR-022
AmpR-010
AmpR-004
AmpR-019
AmpR-020
AmpR-014
AmpR-007corr
AmpR-015
AmpR-011
AmpR-002
AmpR-018
AmpR-003
AmpR-008
AmpR-005
AmpR-006
AmpR-009corr
AmpR-012
AmpR-023
bla(M)-002
bla(M)-004corr

Alignment of Translated Protein

MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSR\/DAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT

MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP—----MMSTFKVLLC LSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERF] MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEE.

MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP- —MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILES| RPEERFP----MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP--—--MMSTFKVLLC, LSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSRIDAGQEQLGRRI:YSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSR/DAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT

DPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT
DPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRPEERFP----MMSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMT

kkkkkkkkkkkkkkkkkkhkk kokkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkk g kkkkk kkkkkkkkkk _gakkhk kkkkkkkkkkkghhkhkkkkkkhkkkkkkhkkkk

VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMP : AMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMP : AMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWF IADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDEEDTTMPVAM TTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAF,;HNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWF IADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLL: TIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAG:LLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWF IADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDEEDTTMPVAM TTLRKLLTGELLTLASRQQLIDHMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWF IADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWF IADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMP : AMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWF IADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWF IADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEP LNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMP : AMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWF IADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG
VRELCSAAITMSDNTAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLRKLLTGELLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAG

kkkkkkkkkkkkkkokkkkkokk gk ko ko k ok gk ko kk ok ko kk ok gk kkkkkk ok kokk  kok  kokkkkkk ko kkkkkkkkkkhk ke hokk ko k  kkkkkkkkhkkkkkkhk ko

Size
(aa)
286
286
286
286
286
286
286
286
286
290
286
286
286
286
166
286
286
286
286
286
286
286
264
278

# var

o
o

/794
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Sequence Alignments

AmpR-013
AmpR-017
AmpR-001
AmpR-021
AmpR-016
AmpR-022
AmpR-010
AmpR-004
AmpR-019
AmpR-020
AmpR-014
AmpR-007corr
AmpR-015
AmpR-011
AmpR-002
AmpR-018
AmpR-003
AmpR-008
AmpR-005
AmpR-006
AmpR-009
AmpR-012
AmpR-023
bla(M)-002
bla(M)-004corr

ATGC]
ATGC]

ATGC

ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQA:MDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKESRIVVIYTTGSOATMDFRNROTAFTFAQTTKH”—
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHWPQD-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW————
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKESRIVVIYTTGSQATMDERNRQIAEIGASLIKHW—
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW
ERGSRGIIAALGPDGKESRIVVIYTTGSOATMDFRNROTAFTFAQTTKH”
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW-
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHW- -
ERGSRGIIAALGPDGKPSRIVVIYTTGSQATMDERNRQIAEIGASLIKHWLLSTSLYKKAERE

hkkkkkkkkkkkkkkk kkkkkkkkkkkkk ghhkkkkkkhhkkkkkhkkk

= change in nucleotide relative to consensus sequence — synonymous

change in nucleotide relative to consensus sequence — conservative/semi-conservative amino acid substitution
change in nucleotide relative to consensus sequence — non-conservative amino acid substitution
predicted protein sequence following a nonsense mutation



Sequence Alignments

Name of
Variant
CmR-013
CmR-016
CmR-015
CmR-014
CmR-010
CmR-004
CmR-011
CmR-002
CmR-012
CmR-001
CmR-005
CmR-003
CmR-006
CmR-007
CmR-008
CmR-009

# of
Occur

39
31
29
21
13

FRRRPRENDWS

CmR-009corr

CmR-013
CmR-016
CmR-015
CmR-014
CmR-010
CmR-004
CmR-011
CmR-002
CmR-012
CmR-001
CmR-005
CmR-003
CmR-006
CmR-007
CmR-008
CmR-009

CmR-009corr

CmR-013
CmR-016
CmR-015
CmR-014
CmR-010
CmR-004
CmR-011
CmR-002
CmR-012
CmR-001
CmR-005
CmR-003
CmR-006
CmR-007
CmR-008
CmR-009

CmR-009corr

Alignment

ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTEGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGG! CCACCGTTG: CCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
ATGGAGAAAAAAATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCGTTCAGCTGGAT
kkkkkk ok kk ko ko kk ko koo k ok ko ko ko ko ko ko ko ko kk ok ko ko kkkkkkkkkkkkkkkkkkkkkkkkkk  kkk

ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATT){CGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAAT T\ CGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAETTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAETTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAETTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATTL CGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAETTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATT{CGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAETTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATTCCGTATGGCAATGAAAGACGGT
ATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATTCCGTATGGCAATGAAAGACGGT

kkkkkk ok kk ko k ok k ok ko koo ko ko ko ko ko ko k ok ko ko ko ko ko ko ko kk ko kkkkkkkkkkkkkk kk hokkkkdkkkkkhkkkkkkhk ko

GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT
GAGCTGGTG. TCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGC. TTCTACAC.

GAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATATAT

hkkkkk ko kk ko k ok kk ko koo ko ko ko ok ko ko ko ko ke ko ko kk ko ko kk ko k ko ko kk ko k ke ok

Size
(bp)
660
660
660
660
660
660
660
660
660
660
660
660
660
660
681
654
684

# var

NWNNRWHKRENRRNHO

1/1d

1d

Sources*

In,No,Ne
In,No,Ne
Qi,Ev,Ta
Qi,Cl,Lu
Or, IMAGE
Ca

No
16377204
MCSG

Ag



Sequence Alignments

CmR-013
CmR-016
CmR-015
CmR-014
CmR-010
CmR-004
CmR-011
CmR-002
CmR-012
CmR-001
CmR-005
CmR-003
CmR-006
CmR-007
CmR-008
CmR-009
CmR-009corr

CmR-013
CmR-016
CmR-015
CmR-014
CmR-010
CmR-004
CmR-011
CmR-002
CmR-012
CmR-001
CmR-005
CmR-003
CmR-006
CmR-007
CmR-008
CmR-009
CmR-009corr

CmR-013
CmR-016
CmR-015
CmR-014
CmR-010
CmR-004
CmR-011
CmR-002
CmR-012
CmR-001
CmR-005
CmR-003
CmR-006
CmR-007
CmR-008
CmR-009
CmR-009corr

TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGT '\ TCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
TCGCAAG! GGTGAAAACCTGGCC! TTCCCTAA TTATTGAGA TTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG

TCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCCTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCAGTTTTGATTTAAACGTG
hkkkkk ok kk ko k ok kk ko ko kk ok ko ko k ko k ko kk ok ko kk ok ok ok ko k ko ko ko ko kk ko kkk ko ko kkk ko ko kkkkk ke ok

GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTETGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTETGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCAC; ATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCAC!:ATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACI:ATGGGCAAATASTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTETGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACI:ATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTETGTGATGGCTTCCAT
GCCAATATGGACAAUTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTETGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACC. AA. 'TATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT
GCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCAT

kkkkkkkkkkkkkk Kokkkkkokkkkkkkkkkkhkdk ok ko kk ko dokkk ko k ok k ko k ok ko ko ko ko ko kk ko kkkkkkkkkkkkkkkkkhk kkkkhkkkkkkhk ko

GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAA
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGG S GGGGCGT.
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGG =
GTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGG-GGGGCGTARACGCCGCGTGGATCCGGCTTACTAA

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkkkkkhkkkkkk*  kkkk

TCT. GAGGATCCGGCTTACTAA

CmR gene is cat (chloramphenicol actyltransferase) from E. coli
Sequences in bold are incorrectly annotated
CmR-009 missing STOP codon. Corrected sequence still unique variant

Key

ATGC]
ATGC]

change in nucleotide relative to consensus sequence — synonymous
change in nucleotide relative to consensus sequence — conservative/semi-conservative amino acid substitution
change in nucleotide relative to consensus sequence — non-conservative amino acid substitution



Sequence Alignments

Name of
Variant
CmR-013
CmR-016
CmR-015
CmR-014
CmR-010
CmR-004
CmR-011
CmR-002
CmR-012
CmR-001
CmR-005
CmR-003
CmR-006
CmR-007
CmR-008
CmR-009corr

CmR-013
CmR-016
CmR-015
CmR-014
CmR-010
CmR-004
CmR-011
CmR-002
CmR-012
CmR-001
CmR-005
CmR-003
CmR-006
CmR-007
CmR-008
CmR-009corr

Alignment of Translated Protein

MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPE RMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY
MEKKITGYTTVDISQWHRKEHFEAFQSVAQCTYNQTVQLDITAFLKTVKKNKHKFYPAFIHILARLMNAHPEFRMAMKDGELVIWDSVHPCYTVFHEQTETFSSLWSEYHDDFRQFLHIY

kkkkkk ko kk ko k ok kk ko k ok koo ko ko ko ko ko ko kb gk ko kk ok ok k ko kk ko k ko ko k ko ko kk ko k ke ok

SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA-——————
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA~
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA-
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA-

SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA-
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA-
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA.
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA.
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA.
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA-
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA-
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGGA.
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQ : GEINLE-DPAY
SQDVACYGENLAYFPKGFIENMFFVSANPWVSFTSFDLNVANMDNFFAPVFTMGKYYTQGDKVLMPLAIQVHHAVCDGFHVGRMLNELQQYCDEWQGG{KRRVDPAY

hkkkkk ok kk ko ko kk ko k ok ko ko k ok ko ko ko ko ko ko k ko k ok ko ko ko k ok kkkkkkkkkkkkkkkkkkkkkhkkkkk %

= change in nucleotide relative to consensus sequence — synonymous
= change in nucleotide relative to consensus sequence — conservative/semi-conservative amino acid substitution

change in nucleotide relative to consensus sequence — non-conservative amino acid substitution

Size
(aa)
219
219
219
219
219
219
219
219
219
219
219
219
219
219
226
227

# var

HFNOOOHrROOOOOOOOO



Sequence Alignments

Name of # of
Variant Occur
HygR-010 35
HygR-012 26
HygR-008 11
HygR-005 7
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6 *
HygR-003
HygR-006
HygR-009
HygR-013 1
HygR-013corr

R RO WWS S

HygR-010
HygR-012
HygR-008
HygR-005
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6
HygR-003
HygR-006
HygR-009
HygR-013
HygR-013corr

HygR-010
HygR-012
HygR-008
HygR-005
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6
HygR-003
HygR-006
HygR-009
HygR-013
HygR-013corr

HygR-010
HygR-012
HygR-008
HygR-005
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6
HygR-003
HygR-006
HygR-009
HygR-013
HygR-013corr

Alignment

ATG---AACAAGCCEGAACTCACCGCIAC, GTUGALAALTTTCTSATCGAGAAGTTCGACAG!GT) CGACCTGATGCAG! TETCGGAGGGCGAAGA] CGL\GCETTCAGCTTC
ATG---AAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC
ATG---AAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC
-=AAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC
ATG---AAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC

--=AAGCCTGAACTCACCGCGACGTCTGT GAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC
ATGGGTAAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC
===- —~AAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC
ATG---AAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC
ATGGGTAAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC
ATG---EEAAAGCCTGAECEEACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC
ATG---AAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC
ATG---AAAAAGCCTGAACTCACCGCGACGTCTGT{GAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC
ATG---AAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTC GAAGAATCTCGTGCTTTCAGCTTC
ATG---AAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTC

kkkkk kk ok kkkkk Kkk kk kk kk kkkkk kkkkk kkkkkkkkkkk kk kkkkkkkkkkkkk k kkkkkkkkkkkkkk ko kk kkkkkkkkk

GATGT{¢GG¢GGLCGEGGETATGT:CTGCGGGTEAATAGCTGCGCLGATGGETTCTACAAAGASCGETALGTETALCGECACTTEGC GCUGCLCTLCCEAT[ECCEGAAGTG TIEGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGECGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
G GTGC CTGCGGGTAAATAGCTGCGCCG: TTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC
GATGTAGGAGGGCGTGGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGAC

kkkkk kk kk kk kk kkkkk kkkkkkkk kkkkkkkkkk  kkkkk kkkkkkkkkkk kk kk kk Kkk kk kkkkk kk kk kk kk kk kk Kk kkkkkk Kk kkk

AT{SGGEGAE TTCAGCGAGAGCCTGACL TASTGCATC) G CGEGCECALGGEGTI:ACIHe TECAAGACCTECCIeGAAAC GAECTGCCILGCTGTEN T CAGCCILGTCGCEGALGCIATG
ATTGGGGAETT{{AGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCTLICALCCGGTCGCGGAGGCIIATG
ATTGGGGAATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATG
ATTGGGGAATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATG
ATTGGGGAATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGAARACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATG
ATTGGGGAATT{AGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCTGCALCCGGTCGCGGAGGCIIATG
ATTGGGGAATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATG
ATTGGGGAATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATG
ATTGGGGAETTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATG
ATTGGGGAATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATG
ATTGGGGAATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATG
ATTGGGGAETTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCT{CAGCCGGTCGCGGAGGCIIATG
ATTGGGGAATT{AGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCTGCALCCGGTCGCGGAGGCCATG
ATTGGGGA ¢ TTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGAAACCGAACTGCCCGCTGTTCTGCAGCCGGTCGC! GGCCATG
ATTGGGGAETTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGARACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATG

kk kk kk kk kkkkkkkkkkkkkk kk kkkkkk Kk okk kk kk kk kk kk ok kkkkkkkk kk kkkkk kk kkkkk kkkkk Kk kk Kkk kkkkk Kk kk kkk

GATGCIATGCEGCEGCCGAECTEAG!ICALACEAGCGGETTCGGCCCATTCGGECCECAAGGEATCGGECAETACACACETGGCGEGATTTCAT I TGCGCATTGCTGATCCCCATGT)
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGC;ATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG
GATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTG

kkkkk kk kk kk kkkkk kk kk kk kk kkkkk kkkkkkkkkkkkkk kk kkkkk kkkkk Kkk kkkkk kk kkkkk kkkkkkkk kkkkk kkkkkkkkkkkkkkk kK

Size
(bp)
1038
1026
1026
1020
1038
1020
1029
1023
1026
1029
1026
1026
1026
1023
1023

Sources*

Pr

No
16200533
In

Cl
16200533
In
10890530
Oor
2194165



Sequence Alignments

HygR-010
HygR-012
HygR-008
HygR-005
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6
HygR-003
HygR-006
HygR-009
HygR-013
HygR-013corr

HygR-010
HygR-012
HygR-008
HygR-005
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6
HygR-003
HygR-006
HygR-009
HygR-013
HygR-013corr

HygR-010
HygR-012
HygR-008
HygR-005
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6
HygR-003
HygR-006
HygR-009
HygR-013
HygR-013corr

HygR-010
HygR-012
HygR-008
HygR-005
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6
HygR-003
HygR-006
HygR-009
HygR-013
HygR-013corr

TASCACTGGCAEACEGTGATGGACGACACCGT! GC| CGT}:GCiCAGCECTEGAEGALCTGATGCTE TGGGCCGALGACTG{CCCGAEGTECGECACCTCGTECAIGCEGAETTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTT 'CGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC
TATCACTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTC

kk kkkkkkkk kk kkkkkkkkkkkkkkkkk *x kkk kk kk kk kk kk kk kkkkkkkk kkkkkkkk kkkkk kkkkk kk kk kkkkkkkk Kkk kk kk kkk

GGCLeCAACAASGTCCTGACEGACAASGGCCGCATSACEGCEGT ATSGACTGGILECGALGCIlATGTTCGGGGA, CAETACGAGGT|EGCCAACATCTTCTTCTGGEGGCCETGGETG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG
GGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTG

kkk  kkkkkk kkkkkkkk kkkkk kkkkkkkk kk kk kk kK kkkkkk  kkk Kkk kkkkkkkkkkk kk kkkkkkkk kkkkkkkkkkkkkkkkkk kkkk kkk kk

GCTTGEATGGAGCAGCAGACIICGCTACTTCGAGCGYEGGCATCCEGAGCTEGCEGG CClLCGiCTIECGLGCETACATGCTECGCATEGGCCTEGACAECTCTASCAGAGCETISGT)
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCECG:CTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCECGECTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGC 'GCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT
GCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCGCGGCTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTT

kkkkk kkkkkkkkkkkkkk kkkkkkkkkkkkkk  kkkkkkk kkkkk kk kK kk kk kk kk kk kk kkkkk kkkkk kk kk kk kk kkkkk kkkkkk Kk Kk

GACGGCAAESTTCGAEGATGCGCETGGGCCALGGECGETGCGAGCEATCGTCCG] CGGEGCCGGEACEGTCGGCGEACACAAATCGCICGCEGEAGCGCEGCCGT A TGGACCGA
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
GACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGAT
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Sequence Alignments

HygR-010
HygR-012
HygR-008
HygR-005
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6
HygR-003
HygR-006
HygR-009
HygR-013
HygR-013corr

GGeralieTEcAEeTECTEGCCGARAGEGGCEAACCGECGECCCAGHACE CGHCCCEGEGCHAAGGAEIGGTCGAGTTTAA
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAG, AATAG-—~
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAG
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAG-—~
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGENIYEe AG@GAGGCTAACTGA
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAG-—~
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAA-
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAG
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAG-—~
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAR-—~
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAG
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAG-—~
GGCTGTGTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGGAATAG
GGC! AAGTACTCGCCG AAACCGACGCCCCAGCACTCGTCCGAGGGCARAGG!
GeCTGTCTACARGTACTCCCCCATACTCCAARCCEACGCCCCACCACTCETCCCAGEECARACE,

kkkkk kk kk kk kk kkkkk kk kk kkkkk kK kkkkk kK Kk Kkkk

HygR gene is aph(4)-Ia (aminoglycoside phosphotransferase) from E. coli

hphMX6 is identical to HygR-004 except it includes the Ashbya gossypii TEFI1 promoter and terminator, which have been trimmed out of the sequence shown

Sequences in bold are incorrectly annotated
HygR-013 missing STOP codon. Corrected sequence still unique variant

Name of
Variant
HygR-010
HygR-012
HygR-008
HygR-005
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6
HygR-003
HygR-006
HygR-009
HygR-013corr

HygR-010
HygR-012
HygR-008
HygR-005
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6
HygR-003
HygR-006
HygR-009
HygR-013corr

HygR-010
HygR-012
HygR-008
HygR-005
HygR-002
HygR-011
HygR-004
HygR-007
HygR-001
hphMX6
HygR-003
HygR-006
HygR-009
HygR-013corr

Alignment of Translated Protein

~-MKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLODLPETELPAVLQPVAEAM
-MKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLODLPETELPAVLQPVAEAM
-MKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLODLPETELPAVLQPVAEAM
-==KPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLQDLPETELPAVLQPVAEAM
~MKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLODLPETELPAVLQPVAEAM
-==KPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLQDLPETELPAVLQPVAEAM
MGKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLQDLPETELPAVLQPVAEAM
-HKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLQDLPETELPAVLQPVAEAM
~-MKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLODLPETELPAVLQPVAEAM
MGKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLQDLPETELPAVLQPVAEAM
MGEKPEETATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSC DGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLODLPETELPAVLQPVAEAM
-MKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLODLPETELPAVLQPVAEAM
-MKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLODLPETELPAVLQPVAEAM

~-MKKPELTATSVEKFLIEKFDSVSDLMQLSEGEESRAFSFDVGGRGYVLRVNSCADGFYKDRYVYRHFASAALPIPEVLDIGEFSESLTYCISRRAQGVTLOQDLPETELPAVLQPVAEAM
kkk kkkokkkkkkkokkkkkk ok ok ok k ok ko ko ko ko ko ko k ok ko ko k ok ko ko ko ko ko ko ko k ko k ko ko kk ok ko ko k ko

DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
DAIAAADLSQTSGFGPFGPQGIGQYTTWRDFICAIADPHVYHWQTVMDDTVSASVAQALDELMLWAEDCPEVRHLVHADFGSNNVLTDNGRITAVIDWSEAMFGDSQYEVANIFFWRPWL
kkkkkk ok kk ko k ok ko ko ko k ok ko ko ko ko ko ko ko ke ko ko kk ko k ko kk ko k ko ko kk ko k ke ok

ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKEVGRV
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAK ({———~—
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKE ——-~—
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKE ———~—
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRP:E mGEAN
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKE ————
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKE -
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKE -
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKE -
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKE ————
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKE ————
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKE -
ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKE -

ACMEQQTRYFERRHPELAGSPRLRAYMLRIGLDQLYQSLVDGNFDDAAWAQGRCDAIVRSGAGTVGRTQIARRSAAVWTDGCVEVLADSGNRRPSTRPRAKEYR-~
kkkkkk ok kkkkk ok ko ko ko ko ko ko ko ko ko kk ok ko kk ko ko kkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkhk® 3

Size
(aa)
341
345
341
342
339
341
340
341
341
345
339
341
341
342

# var
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Sequence Alignments

Name of # of Alignment Size # var Sources*
Variant Occur (bp) bp
KanR-009 51 ATGAGCCATATTCAACGGGAAACGTCTTGCTCHIAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 1 No,Qi, 19906724
KanR-021 16 ATGECIT ATV A XChe A [eh T C GAGGCCGCGATTAAAT TCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 810 19/6d 9717241,7747518
KanR-005 9 ATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 1 No,Cl,In
KanR-010 6 ATGAGCCATATTCAACGGGAAACGTCTTGCTClIAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 2 No
KanR-015 6 ATGAGCCATATTCAACGGGAAACGTCTTGCTCEGECCGCCETTAAATCCAACATGGARGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 30 24050148
KanR-008 5 ATGAGCCATATTCAACGGGAAACGTCTTGCTC): AGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 4 10890530
KanR-019 4 ATGAGCCATATTCAACGGGAAACGTCTTGCTCiAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 3 No
KanR-014 3 ATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 6 Lu
KanR-001 2 ATGAGCCATATTCAACGGGAAACGTCTTGCTCEAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 3 10890530
KanR-002 2 ATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 7 Lu, 16496398
KanR-003 2 ATGAGCCATATTCAACGGGAAACGTCTTGCTCHIAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 2 19906724
KanR-004 2 ATGAGCCATATTCAACGGGAAACGT I CGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 810 2/6d In,GE
KanR-006 2 ATGAGCCATATTCAACGGGAAACGTCTTGCTCHIAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 2 19906724
KanR-007 2 ATGAGCCATATTCAACGGGAAACGTECGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGG'W-\'1‘1-\1-\1-\TGGGCTCGC(‘ATAATGTCGGGCAATCAGGTGCGACAAT 810 3/6d or
KanR-011 2 ATGAGCCATATTCAACGGGAAACGT CGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 810 3/6d MCSG
KanR-012 2 ATGAGCCATATTCAACGGGAAACGTCTTGCTCGALGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 2 3327753
KanR-013 1 ATGAGCCATATTCAACGGGAAACGT I CGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 810 3/6d or
KanR-017 1 ATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAAT 816 3 24057978
KanR-018 1 ATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCFATAATGTCGGGCAATCAGGTGCGACAAT 816 5 20040575

Kkk ok k * * * Kkkkk kkkkk kkkkkkkkkkk kkkkkkkkkkkk ko k kR kR kR kR Rk Rk kR kR kR kR Rk kR Rk Rk kK Rk kK Kk
KanR-009 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-021 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-005 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-010 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-015 CTATCGETTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCEGHCTEAACTGGCTGACGGAETTTATGCC
KanR-008 CTAECGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGRTGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-019 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-014 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGECTAAACTGGCTGACGGAATTTATGCC
KanR-001 CTATEGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-002 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGECTAAACTGGCTGACGGAATTTATGCC
KanR-003 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-004 CTATCGETTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-006 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-007 CTATCGETTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-011 CTATCGYTTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-012 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-013 CTATCGETTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-017 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCC
KanR-018 CTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGECTAAACTGGCTGACGGAATTTATGCC

Kkk ok kkkkkkkkkkkkkkkk ok kk ok ok ok ok ok k ok ok ok ko kkk ok ok ok ok ok ok ok k kR kR k kR Rk kR kR kR kR k kR kR kR k k Kk Rk kR kR kR kK k Kk kk kK Kk
KanR-009 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-021 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGEAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-005 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-010 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-015 TCTECCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCETGGTTACTCACCACEGCGATICCIIGGGAAAACAGCETTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-008 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCL GGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-019 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGEAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-014 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCC); GGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-001 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCC; GGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-002 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCC) GGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-003 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCRGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-004 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGG;AAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-006 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAAGAT
KanR-007 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGG; AAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-011 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGG;AAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAASAT
KanR-012 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-013 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGG); AAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
KanR-017 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCEGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAA AT

KanR-018 TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCC;GGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATAT
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Sequence Alignments

KanR-009
KanR-021
KanR-005
KanR-010
KanR-015
KanR-008
KanR-019
KanR-014
KanR-001
KanR-002
KanR-003
KanR-004
KanR-006
KanR-007
KanR-011
KanR-012
KanR-013
KanR-017
KanR-018

KanR-009
KanR-021
KanR-005
KanR-010
KanR-015
KanR-008
KanR-019
KanR-014
KanR-001
KanR-002
KanR-003
KanR-004
KanR-006
KanR-007
KanR-011
KanR-012
KanR-013
KanR-017
KanR-018

KanR-009
KanR-021
KanR-005
KanR-010
KanR-015
KanR-008
KanR-019
KanR-014
KanR-001
KanR-002
KanR-003
KanR-004
KanR-006
KanR-007
KanR-011
KanR-012
KanR-013
KanR-017
KanR-018

TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGASCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCEGTGTTCCTGCGCCGGT T CATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCG GTATTTCGTCT{GCTCAGGCGCAATCACGEATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGI:GATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACEGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACEGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCG:GTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGETCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT
TGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACEGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTT

kkkkkkkkkkkkkkk hkkkkkkkkkkkkkkkdh kokkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkk * k % % kkkkkkkkkkk hhkkkkkkhkhkkhkhkd kkkhkkkkkkhkkk

GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAECTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAECTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCASAAECTETTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGETGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAA CTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGETGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAA CTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAECTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAECTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
GGTTGETGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTC
B R R N R R T T T

ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGEGTCGGAATCGCAGACCGIITACCAGGAECTTGCCATCTI ' TGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
ACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTC
B R R e R R i R e T T T T T



Sequence Alignments

KanR-009
KanR-021
KanR-005
KanR-010
KanR-015
KanR-008
KanR-019
KanR-014
KanR-001
KanR-002
KanR-003
KanR-004
KanR-006
KanR-007
KanR-011
KanR-012
KanR-013
KanR-017
KanR-018

TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCASTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCASTTGATGCTCGATGAGTTTTTCTEA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA
TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA

TCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCASTTGATGCTCGATGAGTTTTTCTAA
hkkkkkkkkkk ko ko ko ko ko ko ko ko ko ko ko ko k ko ko kkkkkkkkkkkkkkkkkkkhkk ok kkkkkkkkhkkkkkkhkkkk %

KanR is aph(3')-Ia (aminoglycoside 3’'-phosphotransferase) from E. coli Tn5 transposon.
KanR-016 (5 occurrences) is nptII identical to NeoR/KanR but has an additional N-term nos (nopaline synthase) fusion.
KanR-020 (50 occurrences) is aphA-3 from Staphylococcus aureus. There is only one variant of this.

Name of
Variant
KanR-009
KanR-021
KanR-005
KanR-010
KanR-015
KanR-008
KanR-019
KanR-014
KanR-001
KanR-002
KanR-003
KanR-004
KanR-006
KanR-007
KanR-011
KanR-012
KanR-013
KanR-017
KanR-018

KanR-009
KanR-021
KanR-005
KanR-010
KanR-015
KanR-008
KanR-019
KanR-014
KanR-001
KanR-002
KanR-003
KanR-004
KanR-006
KanR-007
KanR-011
KanR-012
KanR-013
KanR-017
KanR-018

ATGC]
ATGC]

Alignment of Translated Protein

MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHF IRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
M = TmSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTI KHFIRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHF IRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHF IRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHF IRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANEVTDEMVRLNWLTEFMPLPTIKHFIRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHF IRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHF IRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYELYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHFIRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHF IRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHFIRTPDDAWLLTTAIPEKTAFQVLEEYPDSGENI
MSHIQRET==SRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHFIRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHF IRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETEESRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHF IRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENT
MSHIQRETEEESRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHF IRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENT
MSHIQRETSCS {PRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHF IRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRET==SRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHFIRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHFIRTPDDAWLLTTAIPEKTAFQVLEEYPDSGENI
MSHIQRETSCSRPRLNSNMDADLYGYKWARDNVGQSGATIYRLYGKPDAPELFLKHGKGSVANDVTDEMVRLNWLTEFMPLPTIKHFIRTPDDAWLLTTAIPGKTAFQVLEEYPDSGENI

sk Kgkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ko kkkkkkkkkkkkkkkkkk ok kkkkkkk ko k ok kkkkkkkkkkkkkkhkkkkkkkkdh ok kkkkkkkkhkhkkkk

VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOQKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOQKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFN:DRVFRLAQAQSRMNNGLV ¢ ASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOQKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFN:DRVFRLAQAQSRMNNGLV:ASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOQKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNS[ERVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFNSDRVFRLAQAQSRMNNGLVDASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOQKRLFQKYGIDNPDMNKLQFHLMLDEFF
VDALAVFLRRLHSIPVCNCPFN:DRVFRLAQAQSRMNNGLV :ASDFDDERNGWPVEQVWKEMHKLLPFSPDSVVTHGDFSLDNLIF . . . PSLOKRLFQKYGIDNPDMNKLQFHLMLDEFF
kkkkkkkokkkkkkkokkkkkkkok | kkkkkkkkkkkkkkkkk ko kkkkkkkk ko kkkkkkkkkkkkkkkkkkkkkkkkhkhkkkk Kk kkkkkkkkkkkkkkkkkkkkkkkkhokkk

change in nucleotide relative to consensus sequence — synonymous
change in nucleotide relative to consensus sequence — conservative/semi-conservative amino acid substitution
change in nucleotide relative to consensus sequence — non-conservative amino acid substitution

Size
(aa)
271
269
271
271
271
271
271
271
271
271
271
269
271
269
269
271
269
271
271



Sequence Alignments

Name of

Variant

NeoR/KanR-013
NeoR/KanR-002
NeoR/KanR-016
NeoR/KanR-012
NeoR/KanR-017
NeoR/KanR-008
NeoR/KanR-014
NeoR/KanR-022
NeoR/KanR-004
NeoR/KanR-001
NeoR/KanR-010
NeoR/KanR-015
NeoR/KanR-007
NeoR/KanR-009
NeoR/KanR-018
NeoR/KanR-020
NeoR/KanR-023
NeoR/KanR-003
NeoR/KanR-005
NeoR/KanR-006
NeoR/KanR-011
NeoR/KanR-019
NeoR/KanR-021

NeoR/KanR-013
NeoR/KanR-002
NeoR/KanR-016
NeoR/KanR-012
NeoR/KanR-017
NeoR/KanR-008
NeoR/KanR-014
NeoR/KanR-022
NeoR/KanR-004
NeoR/KanR-001
NeoR/KanR-010
NeoR/KanR-015
NeoR/KanR-007
NeoR/KanR-009
NeoR/KanR-018
NeoR/KanR-020
NeoR/KanR-023
NeoR/KanR-003
NeoR/KanR-005
NeoR/KanR-006
NeoR/KanR-011
NeoR/KanR-019
NeoR/KanR-021

Alignment

—-ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
—-ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCEGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
----ATGEETGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
ATGGGGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
—==-—ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
--------- ATG TTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
ATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
=ATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
—-ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
—-ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
ATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
ATGGGATCGGCCATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
—-ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
ATG TTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
—-ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
—-ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC
—-ATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTC

kkkkkkkokkkkkkkokkkkkkkkk ok kkkkk ok ok kk ko k ok ko ko ko ko ko ko ko ko ko ko kk ko kkk ko kkkkkkk ko kkkkk ko k

CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCALGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAXGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGHCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCALGACGAGGCAGCGCGGCTATCGTGGCTGGCEACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAXGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACT|(SCALGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAZGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAZGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCALGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
CGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCALGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC

kkkkkkkkkkkkkkkkkkkk kkkk ko ko k ok kk ok ko ko ko k ok kk ko ko kk ko kkkkkkkk ok Kk ko kkdkkkkkkkkkkkkhkkkkkkkkkkkk hkdkkkkkhkkkkkkhk ko

Size
(bp)
795
795
795
795
795
795
798
795
795
804
792
795
795
795
795
795
804
804
795
795
795
795
795

# var
bp
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Sources*

Cl,Ev,In,Mo,Ag
In,Si,Ne,Cl
Oor
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ox

Cl

Ca, 7919208
Ra
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Oor
10890530
6095209
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Cl,CB

Cl

Cl
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Qi

Oor

GB

No



Sequence Alignments

NeoR/KanR-013
NeoR/KanR-002
NeoR/KanR-016
NeoR/KanR-012
NeoR/KanR-017
NeoR/KanR-008
NeoR/KanR-014
NeoR/KanR-022
NeoR/KanR-004
NeoR/KanR-001
NeoR/KanR-010
NeoR/KanR-015
NeoR/KanR-007
NeoR/KanR-009
NeoR/KanR-018
NeoR/KanR-020
NeoR/KanR-023
NeoR/KanR-003
NeoR/KanR-005
NeoR/KanR-006
NeoR/KanR-011
NeoR/KanR-019
NeoR/KanR-021

NeoR/KanR-013
NeoR/KanR-002
NeoR/KanR-016
NeoR/KanR-012
NeoR/KanR-017
NeoR/KanR-008
NeoR/KanR-014
NeoR/KanR-022
NeoR/KanR-004
NeoR/KanR-001
NeoR/KanR-010
NeoR/KanR-015
NeoR/KanR-007
NeoR/KanR-009
NeoR/KanR-018
NeoR/KanR-020
NeoR/KanR-023
NeoR/KanR-003
NeoR/KanR-005
NeoR/KanR-006
NeoR/KanR-011
NeoR/KanR-019
NeoR/KanR-021

NeoR/KanR-013
NeoR/KanR-002
NeoR/KanR-016
NeoR/KanR-012
NeoR/KanR-017
NeoR/KanR-008
NeoR/KanR-014
NeoR/KanR-022
NeoR/KanR-004
NeoR/KanR-001
NeoR/KanR-010
NeoR/KanR-015
NeoR/KanR-007
NeoR/KanR-009
NeoR/KanR-018
NeoR/KanR-020
NeoR/KanR-023
NeoR/KanR-003
NeoR/KanR-005
NeoR/KanR-006
NeoR/KanR-011
NeoR/KanR-019
NeoR/KanR-021

GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCEGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCZGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCECACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT
GCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCT

kk kk kkkkkkkkokkkkkkkokk ok ko k ok ok ok k ok ko ko ko ko k ok k ok ko ko ko ko ko k ok ko ko ko ko ko kkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhk ko k

GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGEACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAG ACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT
GATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGAT

kkkkkk ok kk ko kokkkk koo k ko ko ko ko ko ko ko kk ko ko kkkkkkkkkkk ok kkk kkkk ko ko kkkkkkkkkkkkkkkkkkkkkkkkhk ko k

CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGHGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGA;CATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGHGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGC ATGCCCGACGGCGAGGATCTCGTCGTGACCCAEGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGAC)CATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGIsATGCCCGACGGCGA GATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGHIATGCCEGAGGI{GAGGATCTCGTCGTGACHCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGISATGCCCGACGGCGA GATCTCGTCGTGACHCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGEGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGEATGCCCGACGGCGAGGATCTCGTCGTGACCCA GGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGA GATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGHGCATGCCCGACGGCGAGGATCTCGTCGTGACHCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGA GATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGEGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGHGCATGCCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAGGATCTCGTCGTGAC): CATGGCGATGCCTGCTTGCCGAATATCATG
CTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGHGCATGCCCGACGGCGAGGATCTCGTCGTGACE CATGGCGATGCCTGCTTGCCGAATATCATG
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Sequence Alignments

NeoR/KanR-013
NeoR/KanR-002
NeoR/KanR-016
NeoR/KanR-012
NeoR/KanR-017
NeoR/KanR-008
NeoR/KanR-014
NeoR/KanR-022
NeoR/KanR-004
NeoR/KanR-001
NeoR/KanR-010
NeoR/KanR-015
NeoR/KanR-007
NeoR/KanR-009
NeoR/KanR-018
NeoR/KanR-020
NeoR/KanR-023
NeoR/KanR-003
NeoR/KanR-005
NeoR/KanR-006
NeoR/KanR-011
NeoR/KanR-019
NeoR/KanR-021

NeoR/KanR-013
NeoR/KanR-002
NeoR/KanR-016
NeoR/KanR-012
NeoR/KanR-017
NeoR/KanR-008
NeoR/KanR-014
NeoR/KanR-022
NeoR/KanR-004
NeoR/KanR-001
NeoR/KanR-010
NeoR/KanR-015
NeoR/KanR-007
NeoR/KanR-009
NeoR/KanR-018
NeoR/KanR-020
NeoR/KanR-023
NeoR/KanR-003
NeoR/KanR-005
NeoR/KanR-006
NeoR/KanR-011
NeoR/KanR-019
NeoR/KanR-021

GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCEGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAL CTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCG{CTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGA{CGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGT TGGCGGAYCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT
GTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGCT

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhk kkkkkk kkkk kk kokkkkkkkkkkk ko ko kk ko ko kk ko kkkkkkkkkkkkkkkk ko kkkkkhkhkkkkhk ko

GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTi:GTGCTTTACGGTATCGCCGCECCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA
GACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAGTTCTTCTGA

kkkkkkkkkkk kkkkkkkkkkkkkkkkkkkk hkkkk ko kkkkkk ko ko k ko ko kkkkkkkkkkkkkkkkk ko kkk k%

NeoR/KanR is aph(3')-II (aminoglycoside 3’-phosphotransferase) aka nptII (neomycin phosphotransferase) from Tn5 transposon

NeoR/KanR-010 is identical to NeoR/KanR-002 but missing the START codon because it is in frame with hRLuc

ATGC]
ATGC]

change in nucleotide relative to consensus sequence — synonymous
change in nucleotide relative to consensus sequence — conservative/semi-conservative amino acid substitution
change in nucleotide relative to consensus sequence — non-conservative amino acid substitution



Sequence Alignments

Name of

Variant

NeoR/KanR-013
NeoR/KanR-002
NeoR/KanR-016
NeoR/KanR-012
NeoR/KanR-017
NeoR/KanR-008
NeoR/KanR-014
NeoR/KanR-022
NeoR/KanR-004
NeoR/KanR-001
NeoR/KanR-010
NeoR/KanR-015
NeoR/KanR-007
NeoR/KanR-009
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NeoR/KanR-023
NeoR/KanR-003
NeoR/KanR-005
NeoR/KanR-006
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NeoR/KanR-021

NeoR/KanR-013
NeoR/KanR-002
NeoR/KanR-016
NeoR/KanR-012
NeoR/KanR-017
NeoR/KanR-008
NeoR/KanR-014
NeoR/KanR-022
NeoR/KanR-004
NeoR/KanR-001
NeoR/KanR-010
NeoR/KanR-015
NeoR/KanR-007
NeoR/KanR-009
NeoR/KanR-018
NeoR/KanR-020
NeoR/KanR-023
NeoR/KanR-003
NeoR/KanR-005
NeoR/KanR-006
NeoR/KanR-011
NeoR/KanR-019
NeoR/KanR-021

Alignment of Translated Protein

—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—--MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
---MEEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—--MGIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
---M EQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
MGSAIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
---=IEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
MGSAIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
MGSAIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
---M EQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA

—---MIEQDGLHAGSPAAWVERLFGYDWAQQTIGCSDAAVFRLSAQGRPVLFVKTDLSGALNELQDEAARLSWLATTGVPCAAVLDVVTEAGRDWLLLGEVPGQDLLSSHLAPAEKVSIMA
hkkkkk ok kk ko ko ko ko ko ko ko ko ko ko ko ko ko ko ko k ko ko ko k ko kkkkkkkkk ko kkkkk ke ok

DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKAEMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKASMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD. . . IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKAEMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD. . . IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQODDLDEEHQGLAPAELFARLKARMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD. . . IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD. . . IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDG DLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD. ..IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD. . . IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDG DLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD. ..IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD. . . IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKAEMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIER RTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDGEDLVVT GDACLPNIMVENGRFSGFIDCGRLGVAD IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDG DLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD IAAPDSQRIAFYRLLDEFF

IAAPDSQRIAFYRLLDEFF

DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKAEMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD...IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD. . . IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKASMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLG AD...IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKARMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD. . . IAAPDSQRIAFYRLLDEFF
DAMRRLHTLDPATCPFDHQAKHRIERARTRMEAGLVDQDDLDEEHQGLAPAELFARLKAEMPDGEDLVVTHGDACLPNIMVENGRFSGFIDCGRLGVAD...IAAPDSQRIAFYRLLDEFF

kkkkkkkokkkk ko kokkkkkkkokk ok | kokkkkkk ok ko kk ko ko kkkkkkkkkkkkk ok gk ko gk ko kkkkkkkkkkkkkkkk ko g %k dekok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

change in nucleotide relative to consensus sequence — synonymous
change in nucleotide relative to consensus sequence — conservative/semi-conservative amino acid substitution
change in nucleotide relative to consensus sequence — non-conservative amino acid substitution

Size
(aa)
264
264
264
264
264
264
265
264
264
267
263
264
264
264
264
264
267
267
264
264
264
264
264

# var

C0O0O0CO0O0O0CO0O0CO0O0ORKHKHRORKHREOO



Sequence Alignments

Name of

Variant

PuroR-002
PuroR-004
PuroR-009
PuroR-006
PuroR-007
PuroR-011
PuroR-005
PuroR-008
PuroR-010
PuroR-003
PuroR-001

# of
Occur
23

15

10

7

HHENNN OO

PuroR-00lcorr

PuroR-002
PuroR-004
PuroR-009
PuroR-006
PuroR-007
PuroR-011
PuroR-005
PuroR-008
PuroR-010
PuroR-003
PuroR-001

PuroR-00lcorr

PuroR-002
PuroR-004
PuroR-009
PuroR-006
PuroR-007
PuroR-011
PuroR-005
PuroR-008
PuroR-010
PuroR-003
PuroR-001

PuroR-00lcorr

PuroR-002
PuroR-004
PuroR-009
PuroR-006
PuroR-007
PuroR-011
PuroR-005
PuroR-008
PuroR-010
PuroR-003
PuroR-001

PuroR-00lcorr

PuroR-002
PuroR-004
PuroR-009
PuroR-006
PuroR-007
PuroR-011
PuroR-005
PuroR-008
PuroR-010
PuroR-003
PuroR-001

PuroR-00lcorr

Alignment

ATG---ACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCEGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCG
ATG---ACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCEGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCG
ATG---ACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCCGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGASCCG
ATG---ACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCCGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGASCCG
ATG---ACCGAGTACAAGCCi{ACEGTGCGCCT|EGCCACIICGCGAIGALGTECCCCGCGCCGTECGCACCTIEGCCGCCGCITTCGCCGACTACCCCGCIAACECGECACACCGT(EGAECC

ATG---ACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCEGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCG
ATG---ACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCCGGGCEGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCC

ATGEEEACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCCGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGA CCG
ATG---ACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCEGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCG
ATG---ACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCEGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCCG
ATG---ACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCCGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGA SCCG
ATG---ACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCCGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGAECCG

*kk kkkkkkkkkkkkkk ok kkkkkkkk kkkkk kkkkk kk kk kkk ok kk kk kkkkk kk kkkkkkkk kkkkkkkkkkkkkkkkk kk kk kkkkkkkk Kk Kk

GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCG
GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCG
GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCG
GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCG
GACCGECACATCGAGCGGTEACGAGI TGCAEGAECTE TTCCTEACECGCGTCGGGCTEGACATCGGCAAGGTGTGGG T GCEGACGACGGCGCEGCEGTGGCEGTE TGGACHACECC]

GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCG
GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCG
GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCG
GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCEGTGGCGGTCTGGACCACGCCG
GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCG
GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCG
GACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTCGACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCG

kkkkk kkkkkkkkkkk kk kk kkk kkkk kk kk kkkkk kk kkkkkkkkkkk kkkkkkkkkkkkkkkkkkkk kk kkkkkkkkkkk kk kkkkk kk kkkkk kk kk

GAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG
GAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG
GAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG
GAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG
GAGAGCGTGAEGCEGGEGCEGTGTTCGCCGAGATCGGCCCECGATGGCCGAGETGAGCGG CCGECTGGCCGCECAGCAECALATGGAEGGCCTECTILGCECCECALLCGICCCAAG
GAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG
GAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG
GAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGC!.CGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG
GAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG
GAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG
GAGAGCGTCGAAGC TCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG
GAGAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTTCCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAG

kkkkkkkk kk kk kk kk kkkkkkkkkkkkkkkkkk ok kk kkkkkkkkk kkkkkkk kkk kkkkkkkk kkkkk kk kkkkk kkkkk Kkk kk kK Kk kk kkkkkk

GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC
GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC
GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC
GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC
GAGCCGCETGGTTsCTGGCCACGT:GGLGT, CCCGACCACCAGGGCAAGGGEIITGGGCAGCGCCGTCGTGTIECCCGGEGT:GAGGCEGCCGALCGCGCCGGIGTGCCCGCCTT)
GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC
GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC
GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCGGGGTGCCCGCCTTC
GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC
GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTETCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC
GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCA. TGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAL 'GGCCGAGCGCGCCGGGGTGCCCGCCTTC
GAGCCCGCGTGGTTCCTGGCCACCGTCGGCGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGCCGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTC

kkkkk kk kkkkk kkkkkkkk kK kk kk hkkkkkkkkkkkkkkkkkhk  kkkkkkkkkkkkkkhkk k kkkkk kk kkkkk kkkkk kkkkk Kkk kkkkkkkkkkk

CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGC~ACCTGGTGCATGACCCGCARGCCCGGTGCCTGA.
CTGGAGACHTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGC~ACCTGGTGCATGACCCGCARGCCCGGTGCCTGA
CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGC-ACCTGGTGCATGACCCGCAAGCCCGGTGCCT,

CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGC~ACCTGGTGCATGACCCGCARGCCCGGTGCCTGA
CT{SGALAC] CGC:\CC:\GAACCT | CCLTTCTACGAGCGECTEGGCTTCACCGTEACCGCCGAIGTCGAGGTGCCCGAEGGACCHHGE ~ACCTGGTGIATGACCGAALICClGGEGCCT,

CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGHETGCCCGAAGGACCGCGCEACCTGGTGCATGACCCGCAAGCCCGGTGCCTGA
CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGC~ACCTGGTGCATGACCCGCARGCCCGGTGCCTGA.
CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGC~ACCTGGTGCATGACCCGCARGCCCGGTGCCTGA.
CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGC-ACCTGGTGCATGACCCGCARGCCCGGTGCCTGA.
CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGHTGCCCGAAGGACCGCGCEACCTGGTGCATGACCCGCAAGCCCGGTGCCTGA

Size
(bp)
600
600
600
600
600
600
600
603
600
600
597
624

# var

bp
1

FRANONWE R WN

06

CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGC-ACCTGGTGCATGACCCGCAAGCCCGGTGCC

CTGGAGACCTCCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGGTGCCCGAAGGACCGCGC~ACCTGGTGCATGACCCGCAAGCCCGGTGCCACCGGTGCGGCTTCGAGGATAAAATAA

*k kK Kk kkk kk ok kkkkk kk kkkkkkkkkkk kk kkkkkkkkkkk kkkkkkkk kkkkkk kkkkkkk kkkkk ok kkkkkkkk kkkkk Kkk kk kk Kk kkk

PuroR gene is Streptomyces alboniger pac (puromycin N-acetyltransferase)
Sequences in bold are incorrectly annotated
PuroR-001 missing STOP codon. Corrected sequence still unique variant

Sources*

c1,a6
Th
Ccl
Ccl

Pr
Or,2194165
Oor

OB
21706014
Oor

cl



Sequence Alignments

Name of
Variant
PuroR-002
PuroR-004
PuroR-009
PuroR-006
PuroR-007
PuroR-011
PuroR-005
PuroR-008
PuroR-010
PuroR-003
PuroR-00lcorr

PuroR-002
PuroR-004
PuroR-009
PuroR-006
PuroR-007
PuroR-011
PuroR-005
PuroR-008
PuroR-010
PuroR-003
PuroR-00lcorr

Alignment of Translated Protein

M-TEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIERVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGPRMAELSGSRLAAQQQOMEGLLAPHRPK
M-TEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIERVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGPRMAELSGSRLAAQQQOMEGLLAPHRPK
M-TEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIERVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGPRMAELSGSRLAAQQQOMEGLLAPHRPK
M-TEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIERVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGPRMAELSGSRLAAQQQOMEGLLAPHRPK
M-TEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIERVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGPRMAELSGSRLAAQQQOMEGLLAPHRPK
M-TEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIERVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGPRMAELSGSRLAAQQQOMEGLLAPHRPK
M-TEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIERVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGPRMAELSGSRLAAQQQOMEGLLAPHRPK
MﬂTEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIERVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIG RMAELSGSRLAAQQQOMEGLLAPHRPK
M-TEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIERVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGPRMAELSGSRLAAQQQOMEGLLAPHRPK
M-TEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIERVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGPRMAELSGSRLAAQQQOMEGLLAPHRPK
M-TEYKPTVRLATRDDVPRAVRTLAAAFADYPATRHTVDPDRHIERVTELQELFLTRVGLDIGKVWVADDGAAVAVWTTPESVEAGAVFAEIGPRMAELSGSRLAAQQQOMEGLLAPHRPK

ko kkkkkokkkk ko k ok ko ko ko ko ko ko k ok ko ko ko ko ko ko ko ko ko ko ko ko ko kk ko ko kkkkkkkkkk ko kkkkkkk ke ok

EPAWFLATVGVSPDHQGKGLGSAVVLPGVEAAERAGVPAFLETSAPRNLPFYERLGFTVTADVEVPEGPRTWCMTRKPGA-—————=~
EPAWFLATVGVSPDHQGKGLGSAVVLPGVEAAERAGVPAFLETSAPRNLPFYERLGFTVTADVEVPEGPRTWCMTRKPGA—-
EPAWFLATVGVSPDHQGKGLGSAVVLPGVEAAERAGVPAFLETSAPRNLPFYERLGFTVTADVEVPEGPRTWCMTRKPGA:

EPAWFLATVGVSPDHQGKGLGSAVVLPGVEAAERAGVPAFLETSAPRNLPFYERLGFTVTADVEEP EETWCMTRKPGA—
EPAWFLATVGVSPDHQGKGLGSAVVLPGVEAAERAGVPAFLETSAPRNLPFYERLGFTVTADVEVPEGPRTWCMTRKPGA—-
EPAWFLATVGVSPDHQGKGLGSAVVLPGVEAAERAGVPAFLETSAPRNLPFYERLGFTVTADVEVPEGPRTWCMTRKPGA—-
EPAWFLATVGVSPDHQGKGLGSAVVLPGVEAAERAGVPAFLETSAPRNLPFYERLGFTVTADVEVPEGPRTWCMTRKPGA—-
EPAWFLATVGVSPDHQGKGLGSAVVLPGVEAAERAGVPAFLETSAPRNLPFYERLGFTVTADVEEP EETWCMTRKPGA—
EPAWFLATVGVSPDHQGKGLGSAVVLPGVEAAERAGVPAFLETSAPRNLPFYERLGFTVTADVEVPEGPRTWCMTRKPGATGAASRIK

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkk % g dokok ok ok ok ok ok Kk

Size
(aa)
199
199
199
199
199
199
199
200
199
199
207

# var
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Sequence Alignments

Name of

Variant

lacz-a-060
lacz-a-031
lacz-a-034
lacz-a-036
lacz-a-057
lacz-a-073
lacz-a-076
lacz-0-032
lacz-a-068
lacz-0-001
lacz-a-004
lacz-0-005
lacz-a-006
lacz-a-010
lacz-a-014
lacz-a-015
lacz-0-020
lacz-a-022
lacz-0-028
lacz-a-039
lacz-a-045
lacz-a-046
lacz-a-051
lacz-0-052

# of
Occur
24
12

lacz-a-036corr

lacz-0-002
lacz-a-003
lacz-a-007
lacz-a-008
lacz-a-009
lacz-a-011
lacz-a-012
lacz-a-013
lacz-a-016
lacz-a-017
lacz-a-018
lacz-a-019
lacz-a-021
lacz-0-023

1+1

lacz-a-04lcorr

lacz-a-024
lacz-a-025
lacz-0-026
lacz-a-027
lacz-0-029
lacz-a-030
lacz-a-033
lacz-0-035
lacz-a-037
lacz-a-038
lacz-0-040
lacz-a-041
lacz-a-042
lacz-a-043
lacz-a-044
lacz-a-047
lacz-a-048
lacz-a-049
lacz-0-050
lacz-0-053
lacz-a-054
lacz-a-055
lacz-0-056
lacz-0-058
lacz-0-059
lacz-0-061
lacz-0-062
lacz-a-063
lacz-a-064
lacz-0-065
lacz-a-066
lacz-a-067
lacz-a-069
lacz-a-070
lacz-a-071
lacz-a-072
lacz-a-074
lacz-a-075

1

e
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Alignment Common Restriction Enzyme Sites in MCS

HindIIT KpnI XhoI SphI PstI EcoRV sall Xbal
ATGACCATGATTAC
ATGACCATGATTACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGE TCTAGA
ATGACCATGATTAC
ATGACCATGATTACGCCAAGCTT GCATGC CTGCAG GTCGACTCTAGA----
ATGACCATGATTACGCCAAGCTT. ATGC TGC TCGACTCTAGA
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTACTCGAGCTCAAACATATGAAA -~ -~ === —= ==~ GTCGACCTGCAGG--—
ATGACCATGATTACGCCAAGCTCGGAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGE TCTAGA
ATGACCATGATTACGCCAAGCTATTTAGGTGAGACTATAGAATACTCAAGCT-TGCATGCGATACGTATCGTTAACGAT!
ATGACCATGATTACGCCAAGCTT. ATGC TGC TCGACTCTAGA
ATGACCATGATTAC
ATGACCATGATTACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGE TCTA
ATGACCATGATTAC

ATGACCATGATTACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGGTACCGGGCCCCCCCTCGAGGTCGACGGTATCGATAAGCTTGATATC -~~~ === === ==m ==
ATGACCATGATTACGCCAAGCT-~-CTAATACGACTCACTATAGGGAAAGCTCGGTACCACGCATGCTGCAGACGCGTTACGTATC

ATGACCATGATTACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGC TCTAGA
ATGACCATGATTACGCCAAGCTT TC!
ATGACCATGATTACGCCAAGCTT ATGCAGGCCTCTGCAGTCGACGGGCCCGGGATCCGATATCTAGA-~-~~
ATGACCATGATTACGCCAAGCTATTTAGGTGACAC TACTCAAGCTT ATGC TGC. TCGACTCTAGA
ATGACCATGATTAC

ATGACCATGATTAC

ATGACCATGATTACGCCAAGCT-~-CTAATACGACTCACTATAGGGAAAGCTCGGTACCACGCATGCTGCAGACGCGTTACGTATC
ATGACCATGATTACGCCAAGCT-~-CTAATACGACTCACTATAGGGAAAGCTCGGTACCACGCATGCTGCAGACGCGTTACGTATC
ATGACCATGATTACGCCAAGCTT ATGC TGC.
ATGACCATGATTACGCCAAGCTT ATGC TGC.
ATGAC{'ATGATTACAACGCCCGGGC.
ATGACIATGATTACAACGCCCAACTTAATTAACATTAGTGGTGGTGGTGGTGGTGCTCGAGATCCTCTGGGTCTTCAGGAGCGAGTTCTGGCTGGCTTGCACGTGTATACAGCTGTGCGG

TCGACTCTAGA
TCGACTCTAGA

ATGACCATGATTACG--AA----TTTAATACGACTCACTATAGGGAATTTAAATTTAATTAA-GGCGCGCCCATGGATCGATGTTAACATGCATGATATCACGCGTGGCGCCACTAGTGC
ATGACCATGATTACGCCAAGCTT ATGC TGCAGGTTTAAACA----———f GTCGACTCTAGA---—
ATGACCATGATTACGCCAAGCTT ATGC TGC. TCGACTCTAGA
ATGACCATGATTACGCCAAGCTT ATGC TGC. TCGACTCTAGA
ATGACCATGATTACGCCAAGCTCGGAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGC TCTAGA
ATGACCATGATTAC

ATGACCATGATTACGCCAAGCTATTTAGGTGACGCGTTAGAATACTCAAGCTATGCATC-AAGCTTGGTACCGAGCTC
ATGACCATGATTACGCCAAGCTTGGTACCGAGCTC
ATGACC TGATTACGCCAAGCTCGAAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCGCGCGC TGC. TCGAC
ATGACCATGATTACGCCAAGCTCGAAATTAACCCTCACTAAAGGGAACAAAAGCTGGGTACCGGGCCCCCCCTCGAGGTCGACGGTATCGATAAGCTTGATATC- === === === —— =
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATC-AAGCTTGGTACCGAGCTC

ATGACCATGATTACGCCAAGCTCGGAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGC TCTAGA
ATGACCATGATTACGCCAAGCTCGGAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGC TCTAGA
ATGACCATGATTACGCCAAGCT--CTAATACGACTCACTATAGGGA-AAGCTGGTACGC TGC.

ATGACCATGATTACGCCAAGCTCGAAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGC TCTAGA

ATGACCATGATTACGCCAAGCT-~-CTAATACGACTCACTATAGGGAAAGCTCGGTACCACGCATGCTGCAGACGCGTTACGTATC
ATGACCATGATTACGCCAAGCTTGGTACCGAGCTC
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATC-AAGCTTGGTACCGAGCTC

ATGACCATGATTACGCCAAGCTT ATGC TGC. TCGACTCTAGA
ATGACCATGATTACGCCAAGCT--CTAATACGACTCACTAT: AAGCTT: ATGC TGC. TCGACTCTAGAGGAT
ATGACCATGATTACGCCAAGCTCTAATACGACTCACTAT, AGCTT: ATGC TGC. TCGACTCTAGA

ATGACCATGATTACGCCAAGCT--CTAATACGACTCACTAT: AAGCTGGTAC CTGC.
ATGACCATGATTACGCCAAGCTACGTAATACGACTCACTAGT! TACCAGAGCTCCCTAGGTTCTAGAACCGGTGACGTCTCCCATGGTG-AAGCTT~

ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGGGAGCTCTC-~CCATATG~ GTCGACCTGCAGG--~-
ATGACCATGATTACGCCAAGCTCGGAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGC TCTAGA
ATGACCATGATTACGCCAAGCTCGGAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGC TCTAGA
ATGACCATGATTACGCCAAGCTACGTAATACGACTCACTAGT!

ATGACCATGATTACGCCAAGCT-=========————— e GGCGCGCCAAGCTT ATGC TGC. TCGACTCTAGA
ATGACCATGATTACGCCAAGCTCGGAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGC TCTAGA
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGGGAGCTCTC-~CCATATG-~~============= GTCGACCTGCAGG--~-

ATGACCATGATTACGCCAAGCTTGGTACCGAGCTC
ATGACCATGATTACGCCAAGCTACGTAATACGACTCACTAT:
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATC-AAGCTTGGTACCGAGCTC

ATGAA]

ATGACCATGATTACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGGTACCGGGCCCCCCCTCGAGGTCGACGGTATCGATAAGCTTGATATC- === == === ———— =
ATGACCATGATTACGCCAAGCTACGTAATACGACTCACTAGTGGG-GCCCGTGCAATTGAAGCCGGCTGGCGCCAAGCTTCTCTGC. ATATC
ATGACCATGATTACGCCAAGCTACGTAATACGACTCACTATAGGG-GCCCGTGCAATTGAAGCCGGCTGGCGCCAAGCTTCTCTGC. ATATC
ATGACCATGATTACGCCAAGCTT ATGCCC----CTC TCGACTCTAGA
ATGACCATGATTACGCCAAGCTACGTAATACGACTCACTAGT! TCGACC ATGC
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGGGAGCTCTC-~CCATATG-~~=============x GTCGACCTGCAGG--~-
ATGACCATGATTAC

ATGACCATGATTACGCCAAGCTT ATGC TGC. TCGACTCTAGA
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGGGAGCTCTC-~CCATATG-~~============= GTCGACCTGCAGG--~-
ATG CCATGATTAC

ATGACCATGATTACGCCAAGCT--CTAATACGACTCACTAT: AAGCTT: ATGC TGC. TCGACTCTAGA
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATC-AAGCTTGGTACCGAGCTC
ATGACCATGATTACGCCAAGCT--CTAATACGACTCACTAT: AAGCTT: ATGC TGC. TCGACTCTAGA
ATGACCATGATTACGCC

ATGACCATGATTACGCCAAGCT--CTAATACGACTCACTAT: AAGCTT: ATGCAGGCCTCTGC TCGAC

*okk *k

Size
(bp)
234
579
231
285
324
126
255
390
273
309
327
576
198
576
381
576
198
348
381
303
291
198
366
339
339
261
438
504
351
231
327
363
324
360
387
549
573
360
438
342
369
573
351
354
342
324
333
384
576
282
384
342
576
369
351
651
369
513
372
369
303
390
363
363
243
366
121
507
263
507
115
270
254
267
606
477
309
291

MCs

207,328,061,183,195
115,MCS 2-008
207,328,061,183,195

207,328,061,183,195
327

115,MCS 2-008

207,328,061,183,195
207,183

051,MCs 2-008
049,117,MCS1-008
223,MCS2,MCS 2-008
077,3'MCS-2

115,MCS 2-008

097
328,061,195
328,061,195
328,061,195
149,261

207,183
207,183

MCS 2-008

053
328,061,195
328,061,195
115,MCS 2-008
207,183

088
091,3'MCs-2
223,MCS2,MCS 2-008

115,MCS 2-008
115,MCS 2-008

115,MCS 2-008
077,3'MCS-2

107,301,045
328,061,195
116

223,MCS2,MCS 2-008

139,MCS 2-008
115,MCS 2-008
142,157
141,207,183
115,MCS 2-008

328,061,195
157

176,5' MCS-004
207,183
184,MCS2,MCS 2-008
209

209

208

224

229
328,061,195

207,183
268
328,061,195

328,061,195
328,061,195

328,061,195
097

Sources*

Ca, 7919298
2659436
Ta, 7919298

3073106
CB

CB
10890530
20040575
33277753,8566803
Ta, 3323803
Ag

Ca

Ag, 2555794
No,0Qi

Ag, 2555794
Lu

GE

Pr,Ne
3333305
3333305
Ca

In

3073106
3073106
No

No

Mo

Ne

Ta

3323803
10890530
2985470

In

Ag

No

2970625

In
10890530
10890530
In

2970625
No

In

In
6095209
No
Pr

In
Pr
10890530

7669286
7655517
10890530
Pr

7669286
7669286
3327753
IMAGE
7669286
7669286
3327753
7669286
CB

Ne

CB

Ne

CB

Ta

CB

Th

In

Th
8566803
Th



Sequence Alignments

lacz-a-060
lacz-a-031
lacz-a-034
lacz-a-036
lacz-a-057
lacz-a-073
lacz-a-076
lacz-0-032
lacz-a-068
lacz-a-001
lacz-a-004
lacz-0-005
lacz-a-006
lacz-a-010
lacz-a-014
lacz-a-015
lacz-0-020
lacz-a-022
lacz-0-028
lacz-a-039
lacz-a-045
lacz-0-046
lacz-a-051
lacz-0-052
lacz-a-036corr
lacz-0-002
lacz-a-003
lacz-a-007
lacz-a-008
lacz-a-009
lacz-a-011
lacz-a-012
lacz-a-013
lacz-a-016
lacz-a-017
lacz-0-018
lacz-0-019
lacz-a-021
lacz-0-023
lacz-a-04lcorr
lacz-a-024
lacz-a-025
lacz-0-026
lacz-a-027
lacz-0-029
lacz-a-030
lacz-a-033
lacz-0-035
lacz-a-037
lacz-a-038
lacz-0-040
lacz-a-041
lacz-a-042
lacz-a-043
lacz-a-044
lacz-a-047
lacz-a-048
lacz-a-049
lacz-0-050
lacz-0-053
lacz-a-054
lacz-a-055
lacz-0-056
lacz-0-058
lacz-0-059
lacz-a-061
lacz-0-062
lacz-a-063
lacz-a-064
lacz-0-065
lacz-a-066
lacz-a-067
lacz-a-069
lacz-a-070
lacz-a-071
lacz-a-072
lacz-a-074
lacz-a-075

Common Restriction Enzyme Sites in MCS

SpeI BamHI Spel Eagl Smal KpnI SacI PstI EcoRI BamHI Af1II EcoRI PstI EcoRV HindIII EcoRI SalIl XhoI Smal Spel  BamHI NotI SacI KpnI Smal Xbal BamHI
TTC TCGGTACCCGGGGATCCTCTAGAG
————————————— ACTAGT-GGATCC--================---CCCGGGCTGCAGGAATTC TATCAAGCTTATCGATACCGTCGACCTC CCGGT. CCAATTCGCCC
TTC TCGGTACCCGGGGATCCTCTAGAG
Cmmmmm e CCGGGTACCGAGCTCGAATTC:
TCC CGGGTACCGAGCTCGAATTC
GGCCGC TAGTGGATCCTGAT
TCAGGCCTGATCCGGAGAATTC TTTAAACCCATGGGGGCCCAATTCGCCC
————————————— ACTAGT-GGATCC--================---CCCGGGCTGCAGGAATTC TATCAAGCTTATCGATACCGTCGACCTC CCGGT. CCAATTCGCCC
TCC GCACGTGC TTC cc
TCC CGGGTACCGAGCTCGAATTC
TTC TCGGTACCCGGGGATCCTCTAGAG
————————————— CCCGGGCGGATCC-=================-~-CCCGGGCTGCAGGAATTC TATCAAGCTTATCGATACCGTCGACCTC CCGGT. CCAATTCGCCC
TTC CGGGGATCC
TTC TGCAGCCC TCCACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGC TCCAATTCGCCC
TCC TTC TGATATCTGAATTCGTCGACAAGCTTCTCGAGCCTAGGCTAGCTCTAGACCACACGTGTGGGGGCCCGAGCTCGCGGCCGCTGTATTCTATA
————————————— ACTAGT-GGATCC--================---CCCGGGCTGCAGGAATTC TATCAAGCTTATCGATACCGTCGACCTC CCGGT. CCAATTCGCCC
GAATTC
TGCATTC AGGTACCGAGCTCGAATTC
TCC CGGGTACCGAGCTCGAATTC CcC
TTC TCGGTACCCGGGGATCCTCTAGAG
TTC TCGGTACCCGGGGATCCTCTAGAG
TCC TTC TGATATCTGAATTCGTCGACAAGCTTCTCGAGCCTAGGCTAGCTCTAGACCACACGTGTGGGGGCCCGAGCTCGCGGCCGC~ -
TCC TTC TGATATCTGAATTCGTCGACAAGCTTCTCGAGCCTAGGCTAGCTCTAGACCACACGTGTGGGGGCCCGAGCTCGCGGCCGCTGTATTCTATA
TCC CGGGTACCGAGCTCGAATTC
TCC CGGGTACCGAGCTCGAATTC
TTC TATC TATATCTCCTTCTTAAAGTTAAACAAAATT
CCGCAAGCTTCGAACGCGTATCGATGGTACCGTCGACGTCCTGCAGGCGCGCCTGTACAGAATTC TCCACGAGCTCCC TAT CATGGTATATCTCCTTCTTAAAGTTAAACAAAATT

TGGCCGGCCCACC

T CATAT

CCGCGGCCGCGAATTCGAGCTCGGTACCTACGTACTCGAGTCGCGACGTACGTTCGAACAATTGGTTTAAACGCCCGGGCACGTGGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTCGGTCCGCCT

~CTTAATTAAGGATCC-========| GGCGCGCCCCCGGGTACCGAGCTCGAATTC
TCC CGGGTACCGAGCTCGAATTC
TCC CGGGTACCGAGCTCGAATTC
————————————— ACTAGT-GGATCC--================---CCCGGGCTGCAGGAATTC TATCAAGCTTATCGATACCGTCGACCTC CCGGT. CCAATTCGCCC
TTC TCGGTACCCGGGGATCCTCTAGAG
TCC TAGTAACGGCCGCCAGTGTGCTGGAATTC--GCCCTTAAGGGCGAATTCTGC. 'ATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAATTCGCCC
TCC TAGTAACGGCCGCCAGTGTGCTGGAATTC--GCCCTTAAGGGCGAATTCTGC. 'ATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAATTCGCCC
————————————— ACTAGT-GGATCC AGAATTC AAAAGCTTCTC TTCTAGAGCGGCCGCGGGCCCATCGATTTTCCACCCGGGTGGGGTACCAGGTAAGTGTACCCAATTCGCCC
TTC TGCAGCCC TCCACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGC TCCAATTCGCCC
TCC TAGTAACGGCCGCCAGTGTGCTGGAATTC TGC. 'ATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAATTCGCCC
ACTAGT-GGATCC- -CCCGGGCTGCAGGAATTC TATCAAGCTTATCGATACCGTCGACCTC CCGGT. CCAATTCGCCC
ACTAGT-GGATCC- -CCCGGGCTGCAGGAATTC TATCAAGCTTATCGATACCGTCGACCTC CCGGT. 'CCAATTCGCCC
TACCGGTCC TTC 'CGGGGCGGCCGCTGTCACTAGTGAGCTCGTCGACTCTAGAGGATCCAAGCTTACGTACGCGTGCATGCGACGTCATAGCTCTTC
————————————— ACTAGT-GGATCC--================---CCCGGGCTGCAGGAATTC TATCAAGCTTATCGATACCGTCGACCTC CCGGT. 'CCAATTCGCCC
TCC TTC TGATATCTGAATTCGTCGACAAGCTTCTCGAGCCTAGGCTAGCTCTAGACCACACGTGTGGGGGCCCGAGCTCGCGGCCGCTGTATTCTATA
TCC TAGTAACGGCCGCCAGTGTGCTGGAATTC-~-GCCCTTAAGGGCGAATTCTGC. 'ATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAATTCGCCC
TCC TAGTAACGGCCGCCAGTGTGCTGGAATTC TGC. 'ATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAATTCGCCC
TCC CGGGTACCGAGCTCGAATTC
CTACTAGTCATATGGATATCGGATCC-========——————— CCGGGTACCGAGCTCGAATTC
TCC CGGGTACCGAGCTCGAATTC TATTC
TACCGGTCC TTC 'CGGGGCGGCCGCTGTCACTAGTGAGCTCGTCGACTCTAGAGGATCCAAGCTTACGTACGCGTGCATGCGACGTCATAGCTCTTC
TCC GATATCCTGCAGGAATTC TCGAGACCGTACGTGCGCGCGAATGCATCCAGATCTTCCCTCTAGTCAAGGCC
GGCCGC TTC TAGTGATATC-GAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTC CCAATTCGCCC
AC C 'CCGGGCTGC. "“"“MEF AAGCTTATCGATACCGTCGACCTC! CC CCAATTCGCCC
————————————— ACTAGT-GGATCC--================---CCCGGGCTGCAGGAATTC TATCAAGCTTATCGATACCGTCGACCTC CCGGT. 'CCAATTCGCCC

_____________ CTGCAGGATATCTGGATCCACGA--~-AGCTTCCCATGGTGACGTCACCGGTTCTAGATACCTAGGTGAGCTCTGGT -~~~ACCCTCTAGTCAAGGCC

TCC CGGGTACCGAGCTCGAATTC
————————————— ACTAGT-GGATCC-===================-CCCGGGCTGCAGGAATTC TATCAAGCTTATCGATACCGTCGACCTC CCGGT. CCAATTCGCCC
GGCCGC TAGTGATATC-========= CCGCGGCCATGGCGGCCGGGAGCATGCGACGTC 'CCAATTCGCCC

TCC

TAGTAACGGCCGCCAGTGTGCTGGAATTC

____________________ CAGATCTTCGAATGCATCGCGCGCACCGTACGTCTCGAGGAATTC

GCCCTTAAGGGCGAATTCTGC.

'ATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAATTCGCCC
CTGCAGGATATCTGGATCCACGA--AGCTTCCCATGGTGACGTCACCGGTTCTAGATACCTAGGTGAGCTCTGGT-~-~-~ACCCTCTAGTCAAGGCC

TCC TAGTAACGGCCGCCAGTGTGCTGGAATTC--GCCCTTAAGGGCGAATTCTGC. 'ATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAATTCGCCC
TTC TCGGTACCCGGGGATCCTCTAGAG
TTC TGCAGCCCAAATGATGGCCAACAAGGCCAAACAATGGATCCACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGC ====TCCAATTCGCCC
TGGATCC GAATTC TAGCTTCGGCCGTGACGCGTCTCCGGATGTACAGGCATGCGTCG- ACCCTCTAGTCAAGGCC
TGGATCC GAATTC TAGCTTCGGCCGTGACGCGTCTCCGGATGTACAGGCATGCGTCG- ACCCTCTAGTCAAGGCC
TCC CCATCGAT TACCGAGCTCGAATTC
TGTACACTCCH GACGCGTTCGGCCGTGCTAGCGAATTC TGGATCCACGA-TATCCTGCAGGAAGCTTTCTGGCGCCTGGCCGGCGCAATTGAATGGG -~ ======~ CCCCTCTAGTCAAGGCC
GGCCGC TTC TAGTAGAT
TTC TCGGTACCCGGGGATCCTCTAGAG
TCGAATTC CGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTC CCAATTCGCCC
TCC CGGGTACCGAGCTCGAATTC
GGCCGC TAGTAGAT
TTC TCGGTACCCGGGGATCCTCTAGAG
TCCCGCGGCCATGGCGGCCGGGAGCATGCGACGTC CCAATTCGCCC
TCC CGGGTACCGAGCTCGAATTC
TCC TAGTAACGGCCGCCAGTGTGCTGGAATTC TGC. 'ATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAATTCGCCC
TCC CGGGTACCGAGCTCGAATTC
TTCGAGCTCGGTACC GGGGATCCTCTAGAG

GGGCCCGGGATCCGATATCTAGATGCATTCGCGAGGTACCGAGCTCGAATTC




Sequence Alignments

lacz-a-060
lacz-0-031
lacz-0-034
lacz-a-036
lacz-a-057
lacz-a-073
lacz-a-076
lacz-0-032
lacz-a-068
lacz-a-001
lacz-a-004
lacz-a-005
lacz-0-006
lacz-a-010
lacz-a-014
lacz-a-015
lacz-a-020
lacz-a-022
lacz-0-028
lacz-a-039
lacz-a-045
lacz-a-046
lacz-a-051
lacz-a-052
lacz-a-036corr
lacz-a-002
lacz-0-003
lacz-a-007
lacz-0-008
lacz-0-009
lacz-a-011
lacz-a-012
lacz-a-013
lacz-a-016
lacz-a-017
lacz-a-018
lacz-a-019
lacz-a-021
lacz-0-023
lacz-a-04lcorr
lacz-a-024
lacz-a-025
lacz-a-026
lacz-a-027
lacz-a-029
lacz-a-030
lacz-a-033
lacz-0-035
lacz-a-037
lacz-a-038
lacz-a-040
lacz-a-041
lacz-a-042
lacz-a-043
lacz-a-044
lacz-a-047
lacz-0-048
lacz-0-049
lacz-0-050
lacz-0-053
lacz-a-054
lacz-a-055
lacz-0-056
lacz-0-058
lacz-0-059
lacz-a-061
lacz-0-062
lacz-a-063
lacz-a-064
lacz-0-065
lacz-a-066
lacz-a-067
lacz-a-069
lacz-a-070
lacz-a-071
lacz-a-072
lacz-a-074
lacz-a-075

TCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
% AAC CTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGC ATAGCGAAGA CGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA

TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCTGA-—=======
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TCGACCTGCAGC----CAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTG=========
TATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
GTGTCACCTAAATGGCCGCACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGIAAGCCTGAATGGCGAA
TCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
——————————————————— ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
GTGTCACCTAAATGGCCGCACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
ATTCTGCTAGCCAATCAAGATCTCTCGCTGGCCGTCGTTTTACAACGTCGTGACTGGGAGAATCCTGGCGTTACCCAACTTAATCGCCTTGCAGCGCAECCLICCETTCGCLAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
ATTCTGCTAGCCAATCAAGATCTCTCGCTGGCCGTCGTTTTACAACGTCGTGACTGGGAGAATCCTGGCGTTACCCAACTTAATCGCCTTGCAGCGCAECCLICCETTCGCLAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
AGGGATAACAGGGTAATTAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTA-—=======
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAARACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTA-—=======
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGTCACCTAAATT--CAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
GTGTCACCTAAATGGCCGCACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAARACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCG-~
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGTCACCTAAATC--CAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGTCACCTAAATT--CAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TTAAGTGAGTCGTATTACGG---=~~-, ACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTC! AAC!H CTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGC ATAGCGAAGA CGCACCGATCGCCCTTCCCARCAGTTGCGCAGCCTGA-—~=====
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TTAAGTGAGTCGTATTACGG-===~~-, ACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
———————————— TTAATTAACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCG-~
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATTACGG---=~~-, ACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA

TTAAGTGAGTCGTATTACGG---=~~-, ACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATTACGG-=-=~--, ACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA

TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TTAAGTGAGTCGTATTACGG-===~~-, ACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA

TCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA

TCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TATAGTGAGTCGTATT---ACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
TCGACCTGCAGGCATGCAAGCTT---ACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA

TGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA
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Sequence Alignments

lacz-a-060
lacz-a-031
lacz-a-034
lacz-a-036
lacz-a-057
lacz-a-073
lacz-a-076
lacz-0-032
lacz-a-068
lacz-a-001
lacz-a-004
lacz-0-005
lacz-a-006
lacz-a-010
lacz-a-014
lacz-a-015
lacz-0-020
lacz-a-022
lacz-0-028
lacz-a-039
lacz-a-045
lacz-0-046
lacz-a-051
lacz-0-052
lacz-a-036corr
lacz-0-002
lacz-a-003
lacz-a-007
lacz-a-008
lacz-a-009
lacz-a-011
lacz-a-012
lacz-a-013
lacz-a-016
lacz-a-017
lacz-0-018
lacz-0-019
lacz-a-021
lacz-0-023
lacz-a-04lcorr
lacz-a-024
lacz-a-025
lacz-0-026
lacz-a-027
lacz-0-029
lacz-a-030
lacz-a-033
lacz-0-035
lacz-a-037
lacz-a-038
lacz-0-040
lacz-a-041
lacz-a-042
lacz-a-043
lacz-a-044
lacz-a-047
lacz-a-048
lacz-a-049
lacz-0-050
lacz-0-053
lacz-a-054
lacz-a-055
lacz-0-056
lacz-0-058
lacz-0-059
lacz-a-061
lacz-0-062
lacz-a-063
lacz-a-064
lacz-0-065
lacz-a-066
lacz-a-067
lacz-a-069
lacz-a-070
lacz-a-071
lacz-a-072
lacz-a-074
lacz-a-075

TGCT.

TGGCGCGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTARATCGGGGGCTCCCTTTAGGGTTC. - .«

T

CTCCTTACGCATC ACACCGCATA

TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCAT.

TGGA----CGCGCCCTGTAGCGGCGCATT:

TGGCGCGAAATTGTAAACGTTAATGTTATCGATACATH

TGCGATTTATTCAACAAAGCCGCCGTCCCGTCAAGTCAGCGTAATGCTCTGCCAGTGTTACAACCAATTAACCAATTCTG.

TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTA?

TGG---GACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTARATCGGGGGCTCCCTTTAGGGTTC. . «

TGGG---ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTARATCGGGGGCTCCCTTTAGGGTTC. . .«

T TTGT:

TGG---GACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTARATCGGGGGCTCCCTTTAGGGTTC. . .«

TGGCGCT:

TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCAT.
TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCAT.

TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATAGATCCGGTACGTCGTTA?

TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATA( TAP

T TTGT:
T TTGT:

TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATATCGCTGGGCCATTCTCATGAAGAATATCTTGAATTTATTGTCATATTACTA

TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATATCGCTGGGCCATTCTCATGAAGAATATCTTGAATTTATTGTCATATTACTA
T

TTGT:
T TTGT:

TGGGA--AATTGTAAACGTTAATATTTTGTTAATATTTTGTT

TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCAT.

T
TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTA?
T TTGT:

TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCAT.

TGG----ACGCGCCCTGTAGCGGCGCATT:

T TCCAATTTTT

TGGG---ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTC. «

TGGCGCGAAATTGTAAACGTTAATGTTATCGTACCCCTACTCCAAAAATGTCAAAGATACAGTCTCAGAAGACCAAAGGGCTATTG.

TGGCGCGAAATTGTAAACGTTAATGTTATCGTACCCCTACTCCAAAAATGTCAAAGATACAGTCTCAGAAGACCAAAGGGCTATTG.

TGG----ACGCGCCCTGTAGCGGCGCATT:

TGG---GACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTC. «

T TTGT:

TGG----ACGCGCCCTGTAGCGGCGCATT:

TGGG---ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTARATCGGGGGCTCCCTTTAGGGTTC. «

TGGG--AAATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTT

CCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTC. .«

TGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCAT.
TGG----ACGCGCCCTGTAGCGGCGCATT:

TGGCGCTTCGCTTGGT
TGG----ACGCGCCCTGTAGCGGCGCATT:

TGGCGCGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTARATCGGGGGCTCCCTTTAGGGTTC. «

TGGCGCTTCGCTTGGT

CCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTC. .«
TGGCGCGAAATTGTAAACGTTAATGTTAACGTTACACCACAATATATCCTGCCAAGATCTCTAATTCC TCGGAAATCCAGAAGCCC TTGCCGCCTTTCGGGCTTTTTCTTTTTCAAAAAAAAAAATTTATAAAACGATCTGTTGCGGCCGGCCGCCGGGTTGTGGGCAA. «

TGG----ACGCGCCCTGTAGCGGCGCATT:
TGG----ACGCGCCCTGTAGCGGCGCATT:

TGGCGCTTCGCTTGGT

TGGCGCTTCGCTTGGT

TGCGATTTATTCAACAAAGCCGCCGTCCCGTCAAGTCAGCGTAATGCTCTGCCAGTGTTACAACCAATTAACCAATTCTG.
T TTGT

TGGCGCTTCGCTTGGT

TGGCGCTTCGCTTGGT
T

TGGCGCTTCGCTTGGT

TGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAG. -

TGG----ACGCGCCCTGTAGCGGCGCATT:

TGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAG. -

TGGCGTCTAAGAAACCATTATTATCATGACATTAACCTAT,
TGG----ACGCGCCCTGTAGCGGCGCATT:

TGG TTGT

TGGG---ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTARATCGGGGGCTCCCTTTAGGGTTC. «

TGGG---ACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTARATCGGGGGCTCCCTTTAGGGTTC. «

TGCGATTTATTCAACAAAGCCGCCGTCCCGTCAAGTCAGCGTAATGCTCTGCCAGTGTTACAACCAATTAACCAATTCTG.

TGG TTGT

Sequences in yellow correspond to the fl origin of replication, which is in frame with lacZ-a in these cases.

lacZ-0-016 and lacZ-0-021 are missing STOP codons because these variants are in frame fusions with ccdB. -016 identical to -053. -021 identical to -029

Sequences in bold are incorrectly annotated

lacz-0-041 sequence

has a single bp deletion that generates a frame-shift and premature STOP codon. Very likely sequence error corrected above. -041 merged with -023
lacZ-0-036 is annotated without a STOP codon. Sequence actually extends another 54 bp and is identical to lacZ-u-052. -036 merged with -052.



Sequence Alignments

Name of

Variant

lacZ-a-040
lacZ-0-062
lacZ-oa-064
lacZ-0-048
lacz-0-066
lacz-0-069
lacZ-a-073
lacZ-a-076

lacZ-a-040
lacZ-0-062
lacZ-oa-064
lacZ-a-048
lacz-0-066
lacz-0-069
lacZ-a-073
lacZ-a-076

lacZ-a-040
lacZ-0-062
lacZ-a-064
lacZ-a-048
lacz-0-066
lacz-0-069
lacZ-a-073
lacZ-a-076

Alignment

ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGG--GAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGT -
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGG--GAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCGAATTCACTAGTA

ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGG--GAGCTCTCCCATATG—————~! GTCGACCTGCAGGCGGCCGCACTAGT -
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGG--GAGCTCTCCCATATG—————~! GTCGACCTGCAGGCGGCCGCACTAGTA

ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTACTCGAGCTCAAACATATG-~-~-AARAGTCGACCTGCAGGCGGCCGCACTAGTG

GATATC GAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTT
GAT

ATC GAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTT

GATATC CCGCGG CCATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTT
GAT

ATC CCGCGG CCATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTT
GATCCTGAT

--------- ATCAGGCCTGATCCGGAGAATTCGTTTAAAC-CCATGG GGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTT

TACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAG. . . GACGCGCCCTGTAGCGGCGCATTAA

TACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAG. . . GACGCGCCCTGTAGCGGCGCATTAA
TACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAG. . . GACGCGCCCTGTAGCGGCGCATTAA

TACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAG. . . GACGCGCCCTGTAGCGGCGCATTAA

TACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAG. . . GACGCGCCCTGTAGCGGCGCATTAA

Combined lacZ-o Fragments from Recircularized pSpark Series

Name of
Variant

lacZ-a-040
lacz-0-062+064
lacZ-a-048
lacz-0-066+069
lacz-0-073+076

lacZ-a-040
lacz-0-062+064
lacZ-a-048
lacz-0-066+069
lacz-0-073+076

lacZ-a-040
lacz-0-062+064
lacZ-a-048
lacz-0-066+069
lacz-0-073+076

Alignment Common Restriction Enzyme Sites in MCS

SacI NdeI saltr PstI NotI EcoRI Spel
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGG--GAGCTCTCCCATATG-~-~-GTCGACCTGCAGGCGGCCGCGAATTCACTA
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGG--GAGCTCTCCCATATG-~-~-GTCGACCTGCAGGCGGCCGCGAATTCACTA
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGG--GAGCTCTCCCATATG-~--GTCGACCTGCAGGCGGCCGC—————~. ACTA
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTTGG--GAGCTCTCCCATATG
ATGACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTATGCATCCAACGCGTT@GAGCTC CATATGREBGTCGACCTGCAGGCGGCCGC—————~. ACTA

kkkkkkkkkkkkkkkkkk ko ko kk ko ko k ko ko kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkk % kkok Kok ok kokok Kok ok kkkkkkkkkkkkkkkkkkokk *kokk

EcoRV  SacII EcoRI SacII NotI SphI
GT GATATC GAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCG
cIf} GATATC GAATTCCCGCGGCCGCCATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCG
GT- ~GATATCCCGCGGCC ATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCG
GT- - - -—GATATCCCGCGGCC ATGGCGGCCGGGAGCATGCGACGTCGGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCG
GT@GATATCGAATTCATG GGGCCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCG
*x PR ok AP

TTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC. . . TCCCAACAGTTGCGCAGCCTGAATGGCGAATGGACGCGCCCTGTAGCGGCGCATTAA
TTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC. . . TCCCAACAGTTGCGCAGCCTGAATGGCGAATGGACGCGCCCTGTAGCGGCGCATTAA
TTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC. . . TCCCAACAGTTGCGCAGCCTGAATGGCGAATGGACGCGCCCTGTAGCGGCGCATTAA
TTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC. . . TCCCAACAGTTGCGCAGCCTGAATGGCGAATGGACGCGCCCTGTAGCGGCGCATTAA
TTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC. . . TCCCAACAGTTGCGCAGCCTGAATGGCGAATGGACGCGCCCTGTAGCGGCGCATTAA

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk Kkkkkkkkkkkkkkkkkk ko ko kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkk

Plasmids

PGEM-T

pSpark Done (linearized)

pSpark Done (linearized)

PGEM-T Easy

pSpark II (linearized)

pSpark II (linearized)

pSpark III, IV and V (linearized)
pSpark III, IV and V (linearized)

lacz-0—062, lacz-0—066 and lacZ-o—073 are linearized plasmids and have added A at end possibly because vector is like Topo with 3’ A overhang to make PCR cloning more efficient.
A is removed in alignment. Plasmid comes linearized by ECORV.

lacz-0—064, lacz-0—069 and lacz-0—076 missing A at start to complete EcoRV site of linearization (blunt) added in alignment.



Sequence Alignments

Name of
Variant
lacz-a-041
lacz-u-041_corr
lacz-0-023
lacz-0-032
lacz-a-047
lacz-a-012
lacz-a-015
lacz-a-031
lacz-0-005
lacz-a-025
lacz-a-042
lacz-a-019
lacz-a-037
lacz-a-010
lacz-a-055
lacz-a-038
lacz-0-028
lacz-a-017
lacz-a-049
lacz-a-008
lacz-a-030
lacz-0-065
lacz-a-009
lacz-a-057
lacz-a-036
lacz-0-036corr/052
lacz-a-011
lacz-a-001
lacz-a-072
lacz-a-070
lacz-0-035
lacz-a-033
lacz-a-075
lacz-a-022
lacz-0-059
lacz-a-016
lacz-0-029
lacz-a-021
lacz-a-027
lacz-a-071
lacz-a-040
lacz-a-048
lacz-a-068
lacz-a-044
lacz-0-002
lacz-a-003
lacz-a-006
lacz-a-063
lacz-a-004
lacz-a-045
lacz-a-039
lacz-a-013
lacz-a-034
lacz-a-067
lacz-a-054
lacz-a-074
lacz-a-060
lacz-a-007
lacz-a-024
lacz-a-018
lacz-a-014
lacz-0-026
lacz-a-051
lacz-a-046
lacz-a-043
lacz-0-050
lacz-0-056
lacz-0-058
lacz-0-053
lacz-a-061
lacz-0-020
lacz-0-062+064
lacz-0-066+069
lacz-0-073+076

Alignment of Translated Protein

MTMITP TL AALELVDPPGC RYQAYRY YPIRPIVSRITIHWPSFYNVVTGKTLALPNLIALOHIP
MTMITPSSELTLTKGNKSWSSTAVAAALELVDPPGCRNSISSLSIPSTSRGGP VPNS--PYSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSELTLTKGNKSWSSTAVAAALELVDPPGCRNSISSLSIPSTSRGGP VPNS--PYSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSELTLTKGNKSWSSTAVAAALELVDPPGCRNSISSLSIPSTSRGGP VPNS--PYSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSELTLTKGNKSWSSTAVAAALELVDPPGCRNSISSLSIPSTSRGGP -PYSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSELTLTKGNKSWSSTAVAAALELVDPPGCRNSISSLSIPSTSRGGP -PYSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSAQLTLTKGNKSWSSTAVAAALELVDPPGCRNSISSLSIPSTSRGGP VPNS--PYSESYYARSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSAQLTLTKGNKSWSSTAVAAALELVDPPGCRNSISSLSIPSTSRGGP VPNS--PYSESYYARSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSAQLTLTKGNKSWSSTAVAAALARADPPGCRNSISSLSIPSTSRGGP -PYSESYYARSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSKLTLTKGNKSWSSTAVAAALELVDPPGCRNSISSLSIPSTSRGGP -PYSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSELTLTKGNKSWSSTAVAAALELVDPPGCRNSISSLSIPSTSRGGP VPNS--PYSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSKLTLTKGNKSWVPGPPSRSTVSISLISNSCSPGD PLVLERPPP: NS--PYSESYY-NSLAVVLQRRDWENPGVTQLNRLAAHPP
MTMITPSSELTLTKGNKSWVPGPPSRSTVSISLISNSCSPGD PLVLERPPP: NS--PYSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSAQLTLTKGNKSWVPGPPSRSTVSISLISNSCSPGD PLVLERPPP: NS--PYSESYYARSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSAQLTLTKGNKSWVPGPPSRSTVSISLISNSCSPNDGQQGQTMD PLVLERPPPRWSSNS--PYSESYYARSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSELTLTKGTSPAGLNEFALKGEFAAAKF N YSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPS-YLGDTIEY---SSLHACR TLED PRVPSSNS--PYSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MT ITPSSKLTLTKGNKSW-SSRACR TLVDPKNSKSFSRVLLERPRAHRFSTRVGYQVSVPNS--PYSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSELTLTKGNK---SLHACR TLED PRVPSSNS--PYSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITP LHACR FKQSTLDL IKDPARPRVPSSN LAVVLORRDWENPGVTQLNRLAAHPP
MTMITP LHACR TLED PRVPSSN. LAVVLORRDWENPGVTQLNRLAAHPP
MTMITP LHACR TLED PRVPSSN. LAVVLORRDWENPGVTQLNRLAAHPP
MTMITP LHACR TLED PRVPSSN. LAVVLORRDWENPGVTQLNRLAAHPP
MTMITP LHACR TLED PRVPSSN. LAVVLORRDWENPGVTQLNRLAAHPP
MTMITP SLHACR STLED LAVVL TQLNRLAAHPP
MTMITP LHACR TLED PRVPSSN. LAVVLORRDWENPGVTQLNRLAAHPP
MTMITP LHACR TLED PRVPSSN. LAVVLORRDWENPGVTQLNRLAAHPP
MTMITP LHACR TLED PRVPSSN. LAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSNTTHYR LHACR TLED PRVPSSN. LAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSNTTHYR LHACR TLED PRVPSSN. LAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSNTTHYRET----SLHACR TLED PRVPSSNSYSIVSPKS--NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSNTTHYR LHACR TLED----- LLVIWISD PRVPSSN. LAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSNTTHYR LHAGLCSRRARDPISRCIRE VPSSN LAVVLORRDWENPGVTQLNRLAAHPP
MTMITP LHAGLCSRRARDPISRCIRE VPSSN LAVVLORRDWENPGVTQLNRLAAHPP
MTMITPmmmmmm e mmmm SLHAPRGVDSRGSPID VPSSN LAVVLQRRDWENPGVTQLNRLAAHPP
MTMITPSYLGDTIEYSSYASSLVPSSDPLVTAASVLEFALKGEFCRYPSHWRPLEH ASRGPN; YSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSYLGDTIEYSSYASSLVPSSDPLVTAASVLEF-———~~ CRYPSHWRPLEH ASRGPN; YSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSYLGDALEYSSYASSLVPSSDPLVTAASVLEFALKGEFCRYPSHWRPLEH ASRGPN; YSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPmmmmmmmmmmmmm SLVPSSDPLVTAASVLEFALKGEFCRYPSHWRPLEH ASRGPN: YSESYY-NSLAVVLQRRDWENPGVTQLNRLAAHPP
MTMITPSYLGDTIEYSSYASSLVPSSDPLVTAASVLEF-———-~ CRYPSHWRPLEH ASRGPN; YSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSYLGDTIEYSSYASNALGALPYGRPAGGREFTSDIEF-PRPP--WRPGACDV PN. YSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSYLGDTIEYSSYASNALGALPYGRPAGGR--TSDI---PR-P--WRPGACDV PN. YSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSYLGETIEYSSLHAIRIVNDGSDAR N YSESYY-NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITP-mmmmmmm e SWRAKLACLQVDSRGSPGTELE FLINN. LAVVLQRRDWENPGVTQLNRLAAHPP
MTMITTP QEFDIYISFLKLNKIILLANQDLSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITTP NLINI RDPLGLQERVLAGLHVYTAVRPQASNAYRWYRRRPAGAPVONSDPRAPGISPWY ISFLKLNKIILLANQDLSLAVVLORRDWENPGVTQLNRLAAHPP
MTMIT VDLQPSLALAVVLORRDWENPGVTQLNRLAAHPP
MTMIT NSSSVP DPLESTCRHA LALAVVLORRDWENPGVTQLNRLAAHPP
MTMIT NSSSVP DPLESTCRHA LALAVVLORRDWENPGVTQLNRLAAHPP
MTMIT NSSSVP DPLESTCRHA LALAVVLORRDWENPGVTQLNRLAAHPP
MTMIT NSSSVP DPLESTCRHA LALAVVLORRDWENPGVTQLNRLAAHPP
MTMIT NSSSVP DPLESTCRHA LALAVVLORRDWENPGVTQLNRLAAHPP
MTMIT NSSSVP DPLESTCRHA LALAVVLORRDWENPGVTQLNRLAAHPP
M MIT NSSSVP DPLESTCRHA LALAVVLORRDWENPGVTQLNRLAAHPP
BT NSSSVP DPLESTCRHA LALAVVLORRDWENPGVTQLNRLAAHPP
MTMITP NSSSVP DPLESTCRHA L-LAVVLORRDWENPGVTQLNRLAAHPP
MTMIT NSSSVP DPLESTCRHA LALAVVLORRDWENPGVTQLNRLAAHPP
MTMITmmmmmm e e e NLIRLTIGNLNLIKARPWIDVNMHDITRGATSASRSGRPTGGPYGPAAANSSSVPTYSSRDVRSNNWFKRPGTWDPLESTCRHASFGPPRDNRVISLALAVVLQRRDWENPGVTQLNRLAAHPP
MTMITPSSNTTHYR WYACRYRS-GIPGAAAVTSELVD----SRGSKLTYACMRRHSS - -SIVSPKF - -NSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSNTTHYRESSLVLFAEAQNKRSTLATMGVTKETAAAKFERQHIDSGTGGSDDDDKSPGFSSKLQTRYVSDPYLGDTIEFRYLVDKLLEPRLALDHTCGGPSSR- ===~~~ PHNSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSSNTTHYR VPRMLQTRYVSDP-EFVISEF---VDKLLEPRLALDHTCGGPSSRPLYSIVSPKWPHNSLAVVLQRRDWENPGVTQLNRLAAHPP
MTMITPSSNTTHYR VPRMLQTRYVSDP-EFVISEF---VDKLLEPRLALDHTCGGPSSRPLYSIVSPKWPHNSLAVVLQRRDWENPGVTQLNRLAAHPP
MTMITPSSNTTHYR VPRMLQTRYVSDP-EFVISEF---VDKLLEPRLALDHTCGGPSSRPLYSIVSPKWPHNSLAVVLQRRDWENPGVTQLNRLAAHPP
MTMITPSSNTTHYR VPRMLQTRYVSDP-EFVISEF---VDKLLEPRLALDHTCGGPSSR---====—~~ PHNSLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSYVIRLTSGQIFECIARTVRLEEF LODIWIHEASHGDVTGSRY-LGELWYPLVKALSESYY--GLAVVLQRRDWENPGVTQLNRLAAHPP
MTMITPSYVIRLTIGQIFECIARTVRLEEF LODIWIHEASHGDVTGSRY-LGELWYPLVKAYSESYY--GLAVVLQRRDWENPGVTQLNRLAAHPP
MTMITPSYVIRLTSGARAIEAGWRO! LODIWIHEFASFGRDASPD-VQACVDPLVKALSESYY--GLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSYVIRLTIGARAIEAGWRO! LODIWIHEFASFGRDASPD-VQACVDPLVKAYSESYY--GLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSYVIRLTSGYQSSLGSRTGDV EAWIHDILQEFLETVRARECIQIFPLVKALSESYY--GLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSYVIRLTSGSTACLYTPEDAFGR EFWIHDILQEAFWRLAG--AIEWAPLVKALSESYY--GLAVVLORRDWENPGVTQLNRLAAHPP
MTMITPSLSTN LAVVLORRDWENPGVTQLNRLAAHPP

MTMITPSYLGDTIEYSSYASNALGALPYGRPAGGREFTSRYRIPAAAMAAGSMRRR-AQFAL
MTMITPSYLGDTIEYSSYASNALGALPYGRPAGGR--TSRY---PAAMAAGSMRRR-AQFAL
MTMITPSYLGDTIEYSSYASNALLELKHMKVDLQA--AALVDPDIRPDPENSFKPMGAQFAL

kR Sk ok ko kK kK

Size
(aa)
113
141
145
129
216
120
191
192
191
190
191
190
191
191
129
94
126
128
170
116
107
168
76
107
95
112
384
108
158
88
127
110
96
115

120
114
120
117
201
127
122
90

116
86

145
66

168
108
96

100
107
76

89

100
102
77

167
122
182
126
126
126
116
123
123
120
120
122
121
65

61

56

60



Sequence Alignments

lacz-a-041 LSPAGVIAKRPAPIALPNSCAA

lacz-0-041_corr FASWRNSEEARTDRPSQQLRSLNGEWREIVNVNVIVPLLOKCQRYSLRRPKGY

lacz-0-023 FASWRNSEEARTDRPSQQLRSLNGEWREIVNVNVIVPLLOKCQRYSLRRPKGY

lacz-0-032 FASWRNSEEARTDRPSQQLRSLNGEWREIVNVNVIDT

lacz-0-047 FASWRNSEEARTDRPSQQLRSLNGEWREIVNVNVNVTPQYILPRSLIPGIGNPEAREVAAFRAFSFSKKKIYKTICCGRPPGCGORRWRSTVGNRLRLSTGGAGARSALSTSQGRPIIDIYIHN
lacz-0-012 FASWRNSEEARTDRPSQQLRSLNGEWKL

lacz-0-015 FASWRNSEEARTDRPSQQLRSLNGEW-DAPCSGALSAAGVVVTRSVTATLASALAPAPFAFFPSFLATFAGFPRQALNRGLPLGFRFSALRHLDPKKLD
lacz-0-031 FASWRNSEEARTDRPSQQLRSLNGEWRDAPCSGALSAAGVVVTRSVTATLASALAPAPFAFFPSFLATFAGFPRQALNRGLPLGFRFSALRHLDPKKLD
lacz-0-005 FASWRNSEEARTDRPSQQLRSLNGEW-DAPCSGALSAAGVVVTRSVTATLASALAPAPFAFFPSFLATFAGFPROALNRGLPLGFRFSALRHLDPKKLD
lacz-0-025 FASWRNSEEARTDRPSQQLRSLNGEW-DAPCSGALSAAGVVVTRSVTATLASALAPAPFAFFPSFLATFAGFPRQALNRGLPLGFRFSALRHLDPKKLD
lacz-0-042 FASWRNSEEARTDRPSQQLRSLNGEWRDAPCSGALSAAGVVVTRSVTATLASALAPAPFAFFPSFLATFAGFPROALNRGLPLGFRFSALRHLDPKKLD
lacz-0-019 FASWRNSEEARTDRPSQQLRSLNGEW-DAPCSGALSAAGVVVTRSVTATLASALAPAPFAFFPSFLATFAGFPRQALNRGLPLGFRFSALRHLDPKKLD
lacz-0-037 FASWRNSEEARTDRPSQQLRSLNGEWRDAPCSGALSAAGVVVTRSVTATLASALAPAPFAFFPSFLATFAGFPROALNRGLPLGFRFSALRHLDPKKLD
lacz-0-010 FASWRNSEEARTDRPSQQLRSLNGEW-DAPCSGALSAAGVVVTRSVTATLASALAPAPFAFFPSFLATFAGFPROALNRGLPLGFRFSALRHLDPKKLD
lacz-0-055 FASWRNSEEARTDRPSQQLRSLNGEWKL

lacz-0-038 FASWRNSEEARTDRPSQQLRSL

lacz-0-028 FASWRNSEEARTDRPSQQLRSLNGEWRLMRYFLLTHLCGISHRIWCTLSTICSD.

lacz-0-017 F. RTDRPSQQLRSL F

lacz-0-049 FASWRNSEEARTDRPSQQLRSLNGEWRDAPCSGALSAAGVVVTRSVTATLASALAPAPFAFFPSFLATFAGFPRQALNRGLPLGFRFSALRHLDPKKLD
lacz-0-008 FASWRNSEEARTDRPSQQLRSLNGEWRLMRYFLLTHLCGISHRIWCTLSTICSD.

lacz-0-030 FASWRNSEEARTDRPSQQLRSLNGARSFRFLPFLSRHVRRLSPSSSKSGAPFRVPI

lacz-0-065 FASWRNSEEARTDRPSQQLRSLNGEWRFAWFPAPEAVPESWLECDLPEADTVVVPSNWQMHGYDAPIYTNVTYPITVNPPFVPTENPTGCYSLTFNVDESWLOEGQTRIIFDGVPIG-
lacz-0-009 FASWRNSEEARTDRPSQQLRSLNGE

lacz-0-057 FASWRNSEEARTDRPSQQLRSLNGEWRLMRYFLLTHLCGISHRIWCTLSTICSD.

lacz-u-036 FASWRNSEEARTDRPSQQOLRSLNGEWRLMRYFLLTHLCGISHRI

lacz-0-036corr/052 FASWRNSEEARTDRPSQQLRSLNGEWRLMRYFLLTHLCGISHRIYRWAILMKNILNLLSYY

lacz-0-011 FASWRNSEEARTDRPSQQLRSLNGEWRLMRYFLLTHLCGISHRIRQSNHSTRPVAAH

lacz-0-001 FASWRNSEEARTDRPSQQLRSLNGESDLFNKAAVPSSQRNALPVLQPINQF.

lacz-0-072 FASWRNSEEARTDRPSQQLRSLNGEW-DAPCSGALSAAGVVVTRSVTATLASALAPAPFAFFPSFLATFAGFPRQALNRGLPLGFRFSALRHLDPKKLD
lacz-0-070 FASWRNSEEARTDRPSQQLRSLNGEWKL

lacz-0-035 FASWRNSEEARTDRPSQQLRSLNGEWRLMRYFLLTHLCGISHRIWCTLSTICSD.

lacz-0-033 FASWRNSEEARTDRPSQQLRSLNGEWEIVNVNILLKFALNFC

lacz-0-075 FASWRNSEEARTDRPSQQLRSLNGEWKL

lacz-0-022 FASWRNSEEARTDRPSQQLRSLNGEWRLMRYFLLTHLCGISHRIWCTLSTICSD.

lacz-0-059 FASWRNSEEARTDRPSQQLRSLNGE

lacz-0-016 FASWRNSEEARTDRPSQQOLRSL

lacz-0-029 FASWRNSEEARTDRPSQQOLRSL

lacz-0-021 FASWRNSEEARTDRPSQQOLRSL

lacz-0-027 FASWRNSEEARTDRPSQQLRSLNGEWTRPVAAH

lacz-0-071 FASWRNSEEARTDRPSQQLRSLNGEW-DAPCSGALSAAGVVVTRSVTATLASALAPAPFAFFPSFLATFAGFPROALNRGLPLGFRFRALRHLDRKKLDLGDGSRSGPSP == mmmmmmmmmmm
lacz-0-040 FASWRNSEEARTDRPSQQLRSLNGEWTRPVAAH

lacz-0-048 FASWRNSEEARTDRPSQQLRSLNGEWTRPVAAH

lacz-a-068 F. RTDRPSQQLR

lacz-0-044 FASWRNSEEARTDRPSQQLRSLNGIRSFRFLPFLSRHVRRLSPSSSKSGAPFRVPT

lacz-0-002 FASWRNSEEARTDRPSQQOLRSLNGEWKL

lacz-0-003 FASWRNSEEARTDRPSQQLRSLNGEWKL

lacz-0-006 FASWRNSEEARTDRPSQQOLRSL

lacz-0-063 FASWRNSEEARTDRPSQQLRSLNGEWRFAWFPAPEAVPESWLECDLPEADTVVVPSNWQMHGYDAPIYTNVTYPITVNPPFVPTENPTGCYSLTFNVDESWLOEGQTRIIFDGVPIG-~~-~-~
lacz-0-004 FASWRNSEEARTDRPSQQLRSLNGEWRLMRYFLLTHLCGISHRIRQSNHSTRPVAAH

lacz-0-045 FASWRNSEEARTDRPSQQLRSLNGEWRLMRYFLLTHLCGISHRI

lacz-0-039 FASWRNSEEARTDRPSQQLRSLNGEWRLMRYFLLTHLCGISHRIDPVRR

lacz-0-013 FASWRNSEEARTDRPSQQLRSLNGEWRLMRYFLLTHLCGISHRIWCTLSTICSD.

lacz-0-034 FASWRNSEEARTDRPSQQLRSLNGE

lacz-0-067 FASWRNSEEARTDRPSQQLRSLNGEWRLRNHYYHDINL

lacz-0-054 FASWRNSEEARTDRPSQQOLRSLNGEMDLFNKAAVPSSQRNALPVLQPINQF

lacz-0-074 FASWRNSEEARTDRPSQQOLRSLNGE®DLFNKAAVPSSQRNALPVLQPINQF

lacz-0-060 FASWRNSEEARTDRPSQQLRSLNGE(Y

lacz-0-007 FASWRNSEEARTDRPSQQLRSLNGEWEIVNVNILLIFC

lacz-0-024 FASWRNSEEARTDRPSQQLRSLNGEWTRPVAAH

lacz-0-018 FASWRNSEEARTDRPSQQOLRSLNGEWEIVNVNILLKFALNFC

lacz-0-014 FASWRNSEEARTDRPSQQLRSLNGEWKL

lacz-0-026 FASWRNSEEARTDRPSQQLRSLNGEWKL

lacz-0-051 FASWRNSEEARTDRPSQQLRSLNGEWKL

lacz-0-046 FASWRNSEEARTDRPSQQLRSLNGEWKL

lacz-0-043 FASWRNSEEARTDRPSQQLRSLNGEWRFAW

lacz-0-050 FASWRNSEEARTDRPSQQLRSLNGEWRFAW

lacz-0-056 FASWRNSEEARTDRPSQQLRSLNGEWRFAW

lacz-0-058 FASWRNSEEARTDRPSQQLRSLNGEWRFAW

lacz-0-053 FASWRNSEEARTDRPSQQLRSLNGEWRFAW

lacz-0-061 FASWRNSEEARTDRPSQQLRSLNGEWRFAW

lacz-0-020 FASWRNSEEARTDRPSQQLRSLNGEWR

lacz-0-062+064
lacz-0-066+069
lacz-0-073+076

ek ko kK kK

Key :Uield = change in nucleotide relative to consensus sequence — synonymous
:Ufele = change in nucleotide relative to consensus sequence — conservative/semi-conservative amino acid substitution
;Ufelé = change in nucleotide relative to consensus sequence — non-conservative amino acid substitution



Sequence Alignments

Name of
Variant
MBP-004
MBP-010
MBP-001
MBP-002
MBP-009
MBP-003
MBP-005
MBP-006
MBP-007
MBP-008

MBP-004
MBP-010
MBP-001
MBP-002
MBP-009
MBP-003
MBP-005
MBP-006
MBP-007
MBP-008

MBP-004
MBP-010
MBP-001
MBP-002
MBP-009
MBP-003
MBP-005
MBP-006
MBP-007
MBP-008

MBP-004
MBP-010
MBP-001
MBP-002
MBP-009
MBP-003
MBP-005
MBP-006
MBP-007
MBP-008

MBP-004
MBP-010
MBP-001
MBP-002
MBP-009
MBP-003
MBP-005
MBP-006
MBP-007
MBP-008

MBP-004
MBP-010
MBP-001
MBP-002
MBP-009
MBP-003
MBP-005
MBP-006
MBP-007
MBP-008

# of Alignment

Occur

10 ATG---AAAATCGAAGAAGGTAAACTGGTAATCTGGATTAACGGCGAT
10 AAAATCGAAGAAGGTAAACTGGTAATCTGGATTAACGGCGAT
7 AAAATCGAAGAAGGTAAACTGGTAATCTGGATTAACGGCGAT
2 ATGGGTAAAATCGAAGAAGGTAAACTGGTAATCTGGATTAACGGCGAT
2 ATCES GAAGAAGGTAAACTGGTAATCTGGATTAACGGCGAT
1 ATG---AAAATCGAAGAAGGTAAACTGGTAATCTGGATTAACGGCGAT
1 AAAAGIGAAGAAGGTAAACTGGTAATCTGGATTAACGGCGAT
1 AAAATCGAAGAAGGTAAACTGGTAATCTGGATTAACGGCGAT
1 ATGAAAATAAAAACAGGTGCACGCATCCTCGCATTATCCGCATTAACGACGATGATGTTTTCCGCCTCGGCTCTCGCCAAAATCGAAGAAGGTAAACTGGTAATCTGGATTAACGGCGAT
1 AAAATCGAAGAAGGTAAACTGGTAATCTGGATTAACGGCGAT

kkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkhkkk

AAAGGCTATAACGGTCTCGCTGAAGTCGGTAAGAAATTCGAGAAAGATACCGGAATTAAAGTCACCGTTGAGCATCCGGATAAACTGGAAGAGAAATTCCCACAGGTTGCGGCAACTGGC
AAAGGCTATAACGGTCTCGCTGAAGTCGGTAAGAAATTCGAGAAAGATACCGGAATTAAAGTCACCGTTGAGCATCCGGATAAACTGGAAGAGAAATTCCCACAGGTTGCGGCAACTGGC
AAAGGCTATAACGGTCTCGCTGAAGTCGGTAAGAAATTCGAGAAAGATACCGGAATTAAAGTCACCGTTGAGCATCCGGATAAACTGGAAGAGAAATTCCCACAGGTTGCGGCAACTGGC
AAAGGCTATAACGGTCTCGCTGAAGTCGGTAAGAAATTCGAGAAAGATACCGGAATTAAAGTCACCGTTGAGCATCCGGATAAACTGGAAGAGAAATTCCCACAGGTTGCGGCAACTGGC
AAAGGCTATAACGGTCTCGCTGAAGTCGGTAAGAAATTCGAGAAAGATACCGGAATTAAAGTCACCGTTGAGCATCCGGATAAACTGGAAGAGAAATTCCCACAGGTTGCGGCAACEGGC
AAAGGCTATAACGGTCTCGCTGAAGTCGGTAAGAAATTCGAGAAAGATACCGGAATTAAAGTCACCGTTGAGCATCCGGATAAACTGGAAGAGAAATTCCCACAGGTTGCGGCAACTGGC
AAAGGCTATAACGGTCTCGCTGAAGTCGGTAAGAAATTCGAGAAAGATACCGGAATTAAAGTCACCGTTGAGCATCCGGATAAACTGGAAGAGAAATTCCCACAGGTTGCGGCAACTGGC
AAAGGCTATAACGGTCTCGCTGAAGTCGGTAAGAAATTCGAGAAAGATACCGGAATTAAAGTCACCGTTGAGCATCCGGATAAACTGGAAGAGAAATTCCCACAGGTTGCGGCAACTGGC
AAAGGCTATAACGGTCTCGCTGAAGTCGGTAAGAAATTCGAGAAAGATACCGGAATTAAAGTCACCGTTGAGCATCCGGATAAACTGGAAGAGAAATTCCCACAGGTTGCGGCAACTGGC

AAAGGCTATAACGGTCTCGCTGAAGTCGGTAAGAAATTCGAGAAAGATACCGGAATTAAAGTCACCGTTGAGCATCCGGATAAACTGGAAGAGAAATTCCCACAGGTTGCGGCAACTGGC
B e R R R R R T ]

GATGGCCCTGACATTATCTTCTGGGCACACGACCGCTTTGGTGGCTACGCTCAATCTGGCCTGTTGGCTGAAATCACCCCGGACAAAGCGTTCCAGGACAAGCTGTATCCGTTTACCTGG
GATGGCCCTGACATTATCTTCTGGGCACACGACCGCTTTGGTGGCTACGCTCAATCTGGCCTGTTGGCTGAAATCACCCCGGACAAAGCGTTCCAGGACAAGCTGTATCCGTTTACCTGG
GATGGCCCTGACATTATCTTCTGGGCACACGACCGCTTTGGTGGCTACGCTCAATCTGGCCTGTTGGCTGAAATCACCCCGGACAAAGCGTTCCAGGACAAGCTGTATCCGTTTACCTGG
GATGGCCCTGACATTATCTTCTGGGCACACGACCGCTTTGGTGGCTACGCTCAATCTGGCCTGTTGGCTGAAATCACCCCGGACAAAGCGTTCCAGGACAAGCTGTATCCGTTTACCTGG
GATGGCCCTGACATTATCTTCTGGGCACACGACCGCTTTGGTGGCTACGCTCAATCTGGCCTGTTGGCTGAAATCACCCCGGACAAAGCGTTCCAGGACAAGCTGTATCCGTTTACCTGG
GATGGCCCTGACATTATCTTCTGGGCACACGACCGCTTTGGTGGCTACGCTCAATCTGGCCTGTTGGCTGAAATCACCCCGGACAAAGCGTTCCAGGACAAGCTGTATCCGTTTACCTGG
GATGGCCCTGACATTATCTTCTGGGCACACGACCGCTTTGGTGGCTACGCTCAATCTGGCCTGTTGGCTGAAATCACCCCGGACAAAGCGTTCCAGGACAAGCTGTATCCGTTTACCTGG
GATGGCCCTGACATTATCTTCTGGGCACACGACCGCTTTGGTGGCTACGCTCAATCTGGCCTGTTGGCTGAAATCACCCCGGEEEEAGCGTTCCAGGACAAGCTGTATCCGTTTACCTGG
GATGGCCCTGACATTATCTTCTGGGCACACGACCGCTTTGGTGGCTACGCTCAATCTGGCCTGTTGGCTGAAATCACCCCGGACAAAGCGTTCCAGGACAAGCTGTATCCGTTTACCTGG
GATGGCCCTGACATTATCTTCTGGGCACACGACCGCTTTGGTGGCTACGCTCAATCTGGCCTGTTGGCTGAAATCACCCCGGACAAAGCGTTCCAGGACAAGCTGTATCCGTTTACCTGG

kkkkkkkkkkk ko kokkk ok ko ko k ok kk ok ko k ko k ok ko ko k ko ko kk ko ko k ko kk ok kkk ko k ke ok k& kkkkkkkkkkkkkkkkkkkkhkkkkkkhkkkkkk

GATGCCGTACGTTACAACGGCAAGCTGATTGCTTACCCGATCGCTGTTGAAGCGTTATCGCTGATTTATAACAAAGATCTGCTGCCGAACCCGCCAAAAACCTGGGAAGAGATCCCGGCG
GATGCCGTACGTTACAACGGCAAGCTGATTGCTTACCCGATCGCTGTTGAAGCGTTATCGCTGATTTATAACAAAGATCTGCTGCCGAACCCGCCAAAAACCTGGGAAGAGATCCCGGCG
GATGCCGTACGTTACAACGGCAAGCTGATTGCTTACCCGATCGCTGTTGAAGCGTTATCGCTGATTTATAACAAAGATCTGCTGCCGAACCCGCCAAAAACCTGGGAAGAGATCCCGGCG
GATGC|EGTACGTTACAACGGCAAGCTGATTGCTTACCCGATCGCTGTTGAAGCGTTATCGCTGATTTATAACAAAGATCTGCTGCCGAACCCGCCAAAAACCTGGGAAGAGATCCCGGCG
GATGCCGTACGTTACAACGGCAAGCTGATTGCTTACCCGATCGCTGTTGAAGCGTTATCGCTGATTTATAACAAAGATCTGCTGCCGAACCCGCCAAAAACCTGGGAAGAGATCCCGGCG
GATGCCGTACGTTACAACGGCAAGCTGATTGCTTACCCGATCGCTGTTGAAGCGTTATCGCTGATTTATAACAAAGATCTGCTGCCGAACCCGCCAAAAACCTGGGAAGAGATCCCGGCG
GATGCCGTACGTTACAACGGCAAGCTGATTGCTTACCCGATCGCTGTTGAAGCGTTATCGCTGATTTATAACAAAGATCTGCTGCCGAACCCGCCAAAAACCTGGGAAGAGATCCCGGCG
GATGCCGTACGTTACAACGGCAAGCTGATTGCTTACCCGATCGCTGTTGAAGCGTTATCGCTGATTTATAACAAAGATCTGCTGCCGAACCCGCCAAAAACCTGGGAAGAGATCCCGGCG
GATGCCGTACGTTACAACGGCAAGCTGATTGCTTACCCGATCGCTGTTGAAGCGTTATCGCTGATTTATAACAAAGATCTGCTGCCGAACCCGCCAAAAACCTGGGAAGAGATCCCGGCG
GATGCCGTACGTTACAACGGCAAGCTGATTGCTTACCCGATCGCTGTTGAAGCGTTATCGCTGATTTATAACAAAGATCTGCTGCCGAACCCGCCAAAAACCTGGGAAGAGATCCCGGCG

kkkkk kokkkkkkkokkkk ko ko ko ko k ok ko ko ko ko ko ko ko ko ko ko ko ko kk ko k ko kk ko k ko ko kk ok k ke ok

CTGGATAAAGAACTGAAAGCGAAAGGTAAGAGCGCGCTGATGTTCAACCTGCAAGAACCGTACTTCACCTGGCCGCTGATTGCTGCTGACGGGGGTTATGCGTTCAAGTATGAAAACGGC
CTGGATAAAGAACTGAAAGCGAAAGGTAAGAGCGCGCTGATGTTCAACCTGCAAGAACCGTACTTCACCTGGCCGCTGATTGCTGCTGACGGGGGTTATGCGTTCAAGTATGAAAACGGC
CTGGATAAAGAACTGAAAGCGAAAGGTAAGAGCGCGCTGATGTTCAACCTGCAAGAACCGTACTTCACCTGGCCGCTGATTGCTGCTGACGGGGGTTATGCGTTCAAGTATGAAAACGGC
CTGGATAAAGAACTGAAAGCGAAAGGTAAGAGCGCGCTGATGTTCAACCTGCAAGAACCGTACTTCACCTGGCCGCTGATTGCTGCTGACGGGGGTTATGCGTTCAAGTATGAAAACGGC
CTGGATAAAGAACTGAAAGCGAAAGGTAAGAGCGCGCTGATGTTCAACCTGCAAGAACCGTACTTCACCTGGCCGCTGATTGCTGCTGACGGGGGTTATGCGTTCAAGTATGAAAACGGC
CTGGATAAAGAACTGAAAGCGAAAGGTAAGAGCGCGCTGATGTTCAACCTGCAAGAACCGTACTTCACCTGGCCGCTGATTGCTGCTGACGGGGGTTATGCGTTCAAGTATGAAAACGGC
CTGGATAAAGAACTGAAAGCGAAAGGTAAGAGCGCGCTGATGTTCAACCTGCAAGAACCGTACTTCACCTGGCCGCTGATTGCTGCTGACGGGGGTTATGCGTTCAAGTATGAAAACGGC
CTGGATAAAGAACTGAAAGCGAAAGGTAAGAGCGCGCTGATGTTCAACCTGCAAGAACCGTACTTCACCTGGCCGCTGATTGCTGCTGACGGGGGTTATGCGTTCAAGTATGEAEEEGGC
CTGGATAAAGAACTGAAAGCGAAAGGTAAGAGCGCGCTGATGTTCAACCTGCAAGAACCGTACTTCACCTGGCCGCTGATTGCTGCTGACGGGGGTTATGCGTTCAAGTATGAAAACGGC
CTGGATAAAGAACTGAAAGCGAAAGGTAAGAGCGCGCTGATGTTCAACCTGCAAGAACCGTACTTCACCTGGCCGCTGATTGCTGCTGACGGGGGTTATGCGTTCAAGTATGAAAACGGC

kkkkkk ok kk ko k ok ko k ok ko ko k ko ko ko ko k ko ko k ok ko k ko ko k ok k ko ko k ok kkkkkkkkkkkkkkkkkkkkkhk k% *kk

AAGTACGACATTAAAGACGTGGGCGTGGATAACGCTGGCGCGAAAGCGGGTCTGACCTTCCTGGTTGACCTGATTAAAAACAAACACATGAATGCAGACACCGATTACTCCATCGCAGAA
AAGTACGACATTAAAGACGTGGGCGTGGATAACGCTGGCGCGAAAGCGGGTCTGACCTTCCTGGTTGACCTGATTAAAAACAAACACATGAATGCAGACACCGATTACTCCATCGCAGAA
AAGTACGACATTAAAGACGTGGGCGTGGATAACGCTGGCGCGAAAGCGGGTCTGACCTTCCTGGTTGACCTGATTAAAAACAAACACATGAATGCAGACACCGATTACTCCATCGCAGAA
AAGTACGACATTAAAGACGTGGGCGTGGATAACGCTGGCGCGAAAGCGGGTCTGACCTTCCTGGTTGACCTGATTAAAAACAAACACATGAATGCAGACACCGATTACTCCATCGCAGAA
AAGTACGACATTAAAGACGTGGGCGTGGATAACGCTGGCGCGAAAGCGGGTCTGACCTTCCTGGTTGACCTGATTAAAAACAAACACATGAATGCAGACACCGATTACTCCATCGCAGAA
AAGTACGACATTAAAGACGTGGGCGTGGATAACGCTGGCGCGAAAGCGGGTCTGACCTTCCTGGTTGACCTGATTAAAAACAAACACATGAATGCAGACACCGATTACTCCATCGCAGAA
AAGTACGACATTAAAGACGTGGGCGTGGATAACGCTGGCGCGAAAGCGGGTCTGACCTTCCTGGTTGACCTGATTAAAAACAAACACATGAATGCAGACACCGATTACTCCATCGCAGAA
AAGTACGACATTAAAGACGTGGGCGTGGATAACGCTGGCGCGAAAGCGGGTCTGACCTTCCTGGTTGACCTGATTAAAAACAAACACATGAATGCAGACACCGATTACTCCATCGCAGAA
AAGTACGACATTAAAGACGTGGGCGTGGATAACGCTGGCGCGAAAGCGGGTCTGACCTTCCTGGTTGACCTGATTAAAAACAAACACATGAATGCAGACACCGATTACTCCATCGCAGAA

AAGTACGACATTAAAGACGTGGGCGTGGATAACGCTGGCGCGAAAGCGGGTCTGACCTTCCTGGTTGACCTGATTAAAAACAAACACATGAATGCAGACACCGATTACTCCATCGCAGAA
B R R R R T e

Size
(bp)
1101
1098
1098
1104
1098
1101
1098
1074
1176
1074

# var

3d
1/3d

4/3d

14

1/3d

Sources*

16497515
20213425
16377204
16377204
AB
19906724
19906724
MCSG

?

MCSG



Sequence Alignments

MBP-004
MBP-010
MBP-001
MBP-002
MBP-009
MBP-003
MBP-005
MBP-006
MBP-007
MBP-008

MBP-004
MBP-010
MBP-001
MBP-002
MBP-009
MBP-003
MBP-005
MBP-006
MBP-007
MBP-008

MBP-004
MBP-010
MBP-001
MBP-002
MBP-009
MBP-003
MBP-005
MBP-006
MBP-007
MBP-008

MBP-004
MBP-010
MBP-001
MBP-002
MBP-009
MBP-003
MBP-005
MBP-006
MBP-007
MBP-008

GCTGCCTTTAATAAAGGCGAAACAGCGATGACCATCAACGGCCCGTGGGCATGGTCCAACATCGACACCAGCAAAGTGAATTATGGTGTAACGGTACTGCCGACCTTCAAGGGTCAACCA
GCTGCCTTTAATAAAGGCGAAACAGCGATGACCATCAACGGCCCGTGGGCATGGTCCAACATCGACACCAGCAAAGTGAATTATGGTGTAACGGTACTGCCGACCTTCAAGGGTCAACCA
GCTGCCTTTAATAAAGGCGAAACAGCGATGACCATCAACGGCCCGTGGGCATGGTCCAACATCGACACCAGCAAAGTGAATTATGGTGTAACGGTACTGCCGACCTTCAAGGGTCAACCA
GCTGCCTTTAATAAAGGCGAAACAGCGATGACCATCAACGGCCCGTGGGCATGGTCCAACATCGACACCAGCAAAGTGAATTATGGTGTAACGGTACTGCCGACCTTCAAGGGTCAACCA
GCTGCCTTTAATAAAGGCGAAACAGCGATGACCATCAACGGCCCGTGGGCATGGTCCAACATCGACACCAGCAAAGTGAATTATGGTGTAACGGTACTGCCGACCTTCAAGGGTCAACCA
GCTGCCTTTAATAAAGGCGAAACAGCGATGACCATCAACGGCCCGTGGGCATGGTCCAACATCGACACCAGCAAAGTGAATTATGGTGTAACGGTACTGCCGACCTTCAAGGGTCAACCA
GCTGCCTTTAATAAAGGCGAAACAGCGATGACCATCAACGGCCCGTGGGCATGGTCCAACATCGACACCAGCAAAGTGAATTATGGTGTAACGGTACTGCCGACCTTCAAGGGTCAACCA
GCTGCCTTTAATAAAGGCGAAACAGCGATGACCATCAACGGCCCGTGGGCATGGTCCAACATCGACACCAGCEEAGTGAATTATGGTGTAACGGTACTGCCGACCTTCAAGGGTCAACCA
GCTGCCTTTAATAAAGGCGAAACAGCGATGACCATCAACGGCCCGTGGGCATGGTCCAACATCGACACCAGCAAAGTGAATTATGGTGTAACGGTACTGCCGACCTTCAAGGGTCAACCA
GCTGCCTTTAATAAAGGCGAAACAGCGATGACCATCAACGGCCCGTGGGCATGGTCCAACATCGACACCAGCAAAGTGAATTATGGTGTAACGGTACTGCCGACCTTCAAGGGTCAACCA

kkkkkk ok kk ko kokkkk ko ko kk ko k ko ko kk ko ko ko kk ok ko kk ko ko kkkk ok ok ko k ko k ok k ko kkk ko ko kkk ko kkkkkkkkkkkkkk ko k

TCCAAACCGTTCGTTGGCGTGCTGAGCGCAGGTATTAACGCCGCCAGTCCGAACAAAGAGCTGGCAAAAGAGTTCCTCGAAAACTATCTGCTGACTGATGAAGGTCTGGAAGCGGTTAAT
TCCAAACCGTTCGTTGGCGTGCTGAGCGCAGGTATTAACGCCGCCAGTCCGAACAAAGAGCTGGCAAAAGAGTTCCTCGAAAACTATCTGCTGACTGATGAAGGTCTGGAAGCGGTTAAT
TCCAAACCGTTCGTTGGCGTGCTGAGCGCAGGTATTAACGCCGCCAGTCCGAACAAAGAGCTGGCAAAAGAGTTCCTCGAAAACTATCTGCTGACTGATGAAGGTCTGGAAGCGGTTAAT
TCCAAACCGTTCGTTGGCGTGCTGAGCGCAGGTATTAACGCCGCCAGTCCGAACAAAGAGCTGGCAAAAGAGTTCCTCGAAAACTATCTGCTGACTGATGAAGGTCTGGAAGCGGTTAAT
TCCAAACCGTTCGTTGGCGTGCTGAGCGCAGGTATTAACGCCGCCAGTCCGAACAAAGAGCTGGCAAAAGAGTTCCTCGAAAACTATCTGCTGACTGATGAAGGTCTGGAAGCGGTTAAT
TCCAAACCGTTCGTTGGCGTGCTGAGCGCAGGTATTAACGCCGCCAGTCCGAACAAAGAGCTGGCAAAAGAGTTCCTCGAAAACTATCTGCTGACTGATGAAGGTCTGGAAGCGGTTAAT
TCCAAACCGTTCGTTGGCGTGCTGAGCGCAGGTATTAACGCCGCCAGTCCGAACAAAGAGCTGGCEAAAGAGTTCCTCGAAAACTATCTGCTGACTGATGAAGGTCTGGAAGCGGTTAAT
TCCAAACCGTTCGTTGGCGTGCTGAGCGCAGGTATTAACGCCGCCAGTCCGAACAAAGAGCTGGCEAAAGAGTTCCTCGAAAACTATCTGCTGACTGATGAAGGTCTGGAAGCGGTTAAT
TCCAAACCGTTCGTTGGCGTGCTGAGCGCAGGTATTAACGCCGCCAGTCCGAACAAAGAGCTGGCAAAAGAGTTCCTCGAAAACTATCTGCTGACTGATGAAGGTCTGGAAGCGGTTAAT
TCCAAACCGTTCGTTGGCGTGCTGAGCGCAGGTATTAACGCCGCCAGTCCGAACAAAGAGCTGGCEAAAGAGTTCCTCGAAAACTATCTGCTGACTGATGAAGGTCTGGAAGCGGTTAAT

kkkkkk ok kk ko k ok kk ko ko ko k ko ko k ok ko k ok ko ko kkkk ok kk ko ko ko k ko k ok k ko k ok kk ko kkk ko kkk ko kkkkkkk ke ok

AAAGACAAACCGCTGGGTGCCGTAGCGCTGAAGTCTTACGAGGAAGAGTTGGCGAAAGATCCACGTATTGCCGCCACCATGGAAAACGCCCAGAAAGGTGARATCATGCCGAACATCCCG
AAAGACAAACCGCTGGGTGCCGTAGCGCTGAAGTCTTACGAGGAAGAGTTGGCGAAAGATCCACGTATTGCCGCCACCATGGAAAACGCCCAGAAAGGTGARATCATGCCGAACATCCCG
AAAGACAAACCGCTGGGTGCCGTAGCGCTGAAGTCTTACGAGGAAGAGTTGGCGAAAGATCCACGTATTGCCGCCAC!:ATGGAAAACGCCCAGAAAGGTGARATCATGCCGAACATCCCG
AAAGACAAACCGCTGGGTGCCGTAGCGCTGAAGTCTTACGAGGAAGAGTTGGCGAAAGATCCACGTATTGCCGCCAC!:ATGGAAAACGCCCAGAAAGGTGARATCATGCCGAACATCCCG
AAAGACAAACCGCTGGGTGCCGTAGCGCTGAAGTCTTACGAGGAAGAGTTGGCGAAAGATCCACGTATTGCCGCCAC!:ATGGAAAACGCCCAGAAAGGTGARATCATGCCGAACATCCCG
AAAGACAAACCGCTGGGTGCCGTAGCGCTGAAGTCTTACGAGGAAGAGTTGGCGAAAGATCCACGTATTGCCGCCACI:ATGGAAAACGCCCAGAAAGGTGARATCATGCCGAACATCCCG
AAAGACAAACCGCTGGGTGCCGTAGCGCTGAAGTCTTACGAGGAAGAGTTGGCGAAAGATCCACGTATTGCCGCCACCATGGAAAACGCCCAGAAAGGTGARATCATGCCGAACATCCCG
AAAGACAAACCGCTGGGTGCCGTAGCGCTGAAGTCTTACGAGGAAGAGTTGGCGAAAGATCCACGTATTGCCGCCACCATGGAAAACGCCCAGAAAGGTGARATCATGCCGAACATCCCG
AAAGACAAACCGCTGGGTGCCGTAGCGCTGAAGTCTTACGAGGAAGAGTTGG GAAAGATCCECGTATTGCCGCCACI:ATGGAAAACGCCCAGAAAGGTGAAATCATGCCGAACATCCCG
AAAGACAAACCGCTGGGTGCCGTAGCGCTGAAGTCTTACGAGGAAGAGTTGGCGAAAGATCCACGTATTGCCGCCACCATGGAAAACGCCCAGAAAGGTGARATCATGCCGAACATCCCG

kkkkkkkkkkkkkkokkkk ko ko ko ko k ok kk ko ko kkkkkkkkkkkkk ok kkkkk kkkk ko ko ko kkdk ok kk ko kk ko kkkkkkkkkkkkkkkkkkkkkkkkhk ko

CAGATGTCCGCTTTCTGGTATGCCGTGCGTACTGCGGTGATCAACGCCGCCAGCGGTCGTCAGACTGTCGATGAAGCCCTGAAAGACGCGCAGACT
CAGATGTCCGCTTTCTGGTATGCCGTGCGTACTGCGGTGATCAACGCCGCCAGCGGTCGTCAGACTGTCGATGAAGCCCTGAAAGACGCGCAGACT
CAGATGTCCGCTTTCTGGTATGCCGTGCGTACTGCGGTGATCAACGCCGCCAGCGGTCGTCAGACTGTCGATGAAGCCCTGAAAGACGCGCAGACT
CAGATGTCCGCTTTCTGGTATGCCGTGCGTACTGCGGTGATCAACGCCGCCAGCGGTCGTCAGACTGTCGATGAAGCCCTGAAAGACGCGCAGACT
CAGATGTCCGCTTTCTGGTATGCCGTGCGTACTGCGGTGATCAACGCCGCCAGCGGTCGTCAGACTGTCGATGAAGCCCTGAAAGACGCGCAGACT
CAGATGTCCGCTTTCTGGTATGCCGTGCGTACTGCGGTGATCAACGCCGCCAGCGGTCGTCAGACTGTCGATGAAGCCCTGAAAGACGCGCAGACT
CAGATGTCCGCTTTCTGGTATGCCGTGCGTACTGCGGTGATCAACGCCGCCAGCGGTCGTCAGACTGTCGATGAAGCCCTGAAAGACGCGCAGACT
CAGATGTCCGCTTTCTGGTATGCCGTGCGTACTGCGGTGATCAACGCCGCCAGCGGTCGTCAGACTGTCGAT
CAGATGTCCGCTTTCTGGTATGCCGTGCGTACTGCGGTGATCAACGCCGCCAGCGGTCGTCAGACTGTCGATGAAGCCCTGAAAGACGCGCAGACT
CAGATGTCCGCTTTCTGGTATGCCGTGCGTACTGCGGTGATCAACGCCGCCAGCGGTCGTCAGACTGTCGAT

hkkkkk ok kkkkkkkkk ko ko k ok ko kk ko ko kk ko ko kk ko ko kkkkkkkkkkkkkkkhkkkkkk

MBP-010 is identical to MBP-004 but missing START codon for C-terminal in-frame protein tagging
MBP-001 is identical to MBP-003 but missing START codon for C-terminal in-frame protein tagging

Key

ATGC]
ATGC]

change in nucleotide relative to consensus sequence — synonymous
change in nucleotide relative to consensus sequence — conservative/semi-conservative amino acid substitution
change in nucleotide relative to consensus sequence — non-conservative amino acid substitution
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ATGC]
ATGC]

Alignment of Translated Protein

MKIEEGKLVIWINGDKGYNGLAEVGKKFEKDTGIKVTVEHPDKLEEKFPQVAATGDGPDIIFWAHDRFGGYAQSGLLAEITPDKAFQDKLYPFTW
KIEEGKLVIWINGDKGYNGLAEVGKKFEKDTGIKVTVEHPDKLEEKFPQVAATGDGPDIIFWAHDRFGGYAQSGLLAEITPDKAFQDKLYPFTW
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change in nucleotide relative to consensus sequence — synonymous
change in nucleotide relative to consensus sequence — conservative/semi-conservative amino acid substitution
change in nucleotide relative to consensus sequence — non-conservative amino acid substitution
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Sequence Alignments

Name of # of Alignment Size # Var

Variant Occur (bp) bp

GST-002 44 ATG---TCCCCTATACTAGGTTATTGGAAAATTAAGGGCCTTGTGCAACCCACTCGACTT . GCATGGCCTTTGCAGGGCTGGCAAGCCACGTTTGGTGGTGGCGACCATCCTCCAAAA-—~ 654 0

GST-004 3 657 0/3i

GST-005 2 651 0/3d

GST-001 2 654 1

GST-003 1 657 0/3i

GST-006 1 ATG---/{ECCCTATACTAGGTTATTGGAAAATTAAGGGCCTTGTGCAACCCACTCGACTT . GCATGGCCTTTGCAGGGCTGGCAAGCCACGTTTGGTGGTGGCGACCATCCTCCAAAA-—~ 654 1

GST-007 1 --GFCCTATACTAGGTTATTGGAAAATTAAGGGCCTTGTGCAACCCACTCGACTT .GCATGGCCTTTGCAGGGCTGGCAAGCCACGTTTGGTGGTGGCGACCATCCTCCAAAA-~~ 648 6

GST-008 1 ATGENATCCCCTATACTAGGTTATTGGAAAATTAAGGGCCTTGTGCAACCCACTCGACTT . GCATGGCCTTTGCAGGGCTGGCAAGCCACGTTTGGTGGTGGCGACCATCCTCCAAAA-—~ 657 3
P

Name of Alignment of Translated Protein Size Tag # var

Variant (aa) Pos aa

GST-002 -MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYI.KKRIEATIPQIDKYLKSSKYIAWPLOGWQATFGGGDHPPK 218 N/ct 0

GST-004 MISPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYI.KKRIEAIPQIDKYLKSSKYIAWPLQGWQATFGGGDHPPK 219 N 1i

GST-005 —--SPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYI.KKRIEATIPQIDKYLKSSKYIAWPLOGWQATFGGGDHPPK 217 N? 1d

GST-001 -MIPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYI.KKRIEAIPQIDKYLKSSKYIAWPLQGWQATFGGGDHPPK 218 N 1

GST-003 -MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYI.KKRIEATIPQIDKYLKSSKYIAWPLOGWQATFGGGDHPPK 218 # 0

GST-006 -MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYI.KKRIEATIPQIDKYLKSSKYIAWPLOGWQATFGGGDHPPK 218 N 0

GST-007 —-—--PILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYI.KKRIEATIPQIDKYLKSSKYIAWPLOGWQATFGGGDHPPK 216 C 2d

GST-008 MISPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGLEFPNLPYYI.KKRIEAIPQIDKYLKSSKYIAWPLQGWQATFGGGDHPPK 219 N 1i
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# from feature file. Not found in any vector in the plasmid library.

1 followed by STOP codon after additional in-frame residues or followed by another tag.

2 preceded either by another tag or a START codon and additional in-frame residues.

GST-005 is identical to GST-002 but missing START codon for C-terminal in-frame protein tagging

Name of #of Alignment Size # var Express CAIHost/Non-Host!' Sources*
Variant Occur (bp) bp Host

HA-008 10 TACCCLTACGAUGT!{CCAGATACGC 27 5 Mammal-Plant 0.783/0.508 Oor,Cl
HA-007 5 TAIICCGTACGACGT;CCAGACTACGC) 27 3 Mammal 0.463/0.510 Cl
HA-003 4 TAIICCGTALGAIGTGCCEGACTACGC) 27 5 E. coli 0.424/0.571 MCSG
HA-009 3 TAIICCiTALGACGTGCCILGACTALGCC 27 5 Mammal-S. cer. 0.941-0.071/0.155 Cl
HA-002 2 TAJICCGTACGACGT:\CCEGACTACGC) 27 4 E. coli 0.642/0.395 MCSG
HA-004 2 TACCCLTACGALGT:CCEGAIITACGC 27 6 Mammal 0.668/0.640 Mo
HA-006 2 TACCCLTACGACGT:CCAGAJTACGC| 27 4 S. cer. 0.182/0.478 Cl
HA-001 1 TAILICCGTAILGACGTGCCEGACTAIGCC 27 4 Mammal 0.784/0.140 Lu
HA-005 1 TACCCTALGAIGTGCCAGATAIIGCC 27 5 S. cer. 0.108/0.153 8242750
HA-010 1 TACCCCTACGACGTGCCEGACTACGCC 27 1 Mammal 1.000/0.096 15232106
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1 Non-Host is E.coli for Mammal, Plant and S. cerevisiae. Non-Host is Mammal (Mouse) for E. coli. Carbone et al. (2003) reference set and Eyre-Walker (1996) equation.

Key = change in nucleotide relative to consensus sequence — synonymous
:Ufele = change in nucleotide relative to consensus sequence — conservative/semi-conservative amino acid substitution
;felé = change in nucleotide relative to consensus sequence — non-conservative amino acid substitution
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