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Supplementary methods: 26 

Chromosomal and plasmid constructs  27 

Plasmids and oligonucleotides used in this study are listen in tables S5-S6. 28 

 29 

The cdiBA-1 and cdiBA-2 were deleted using lambda red recombineering where the cdiA 30 

ORFs first was replaced by a chloramphenicol resistance maker amplified from pKD3 using 31 

oligos 1604+1605 and 1575+1576 for cdiA1 and cdiA2 respectively. The cdiI1 and cdiI2 32 

immunity genes were subsequently removed in these strains using kanamycin-cassettes 33 

amplified from pKD4 with oligos 1604+1606 and 1575+1577. Verification was made using 34 

oligos 1607+1608 and 1607+1581 for CDI locus 1 and oligos 1578+1579 and 1582+1583 for 35 

locus 2. The resistance genes were removed using pcp20 mediated FLP-recombination as 36 

described previously 1.  37 

 38 

To construct plasmids expressing constitutive immunity, cdiI-2 was amplified from E. coli 39 

R12 genomic DNA using oligos 1856+1857 and cloned onto pTrc99aKX using KpnI and 40 

XhoI. Verification was made with oligos 2508+2509. This plasmid and pTrc99aKX::cdiI-1 2 41 

were introduced into E. coli R12 cdiBAI KO strains. 42 

 43 

cdiI-2 was also amplified from E. coli R12 using oligos 2538+2771 and cloned into pSC101 44 

under the control of pJ23101 promoter using BamHI and HindIII. Verification was made 45 

using oligos 488+483. Plasmids pTrc99aKX::cdiI-1 2 and pSC101-pJ23101::cdiI-2 were 46 

introduced into E. coli K12 MG1655 rpsL(K42R). 47 

 48 

Colicin B, colicin M and colicin Y and their immunities were deleted in R12 wildtype and 49 

∆cdiBAI-1 ∆cdiBAI-2 strains using lambda red recombineering. KO cassettes were amplified 50 

from pKD3 using 1845+1846 (colM) and 1845+2128 (colMI), 1841+1842 (colB) and 51 

1842+2127 (colBI), and 1613+1614 (colY) and 1613+2105 (colYI). Verification was made 52 

using primers 2129+1847 and 1920+1848 (colMI), 2130+1921 and 1843+1844 (colBI), and 53 

1615+1616 and 2106+2107 (colYI). 54 

 55 

Rifampicin resistance was introduced in R12 using Lambda red of rpoB(D516V), and 56 

verified by sequencing using primers 1879+1880.  57 

 58 



 59 

Receptor deletion mutants were transferred from the Keio collection 3 of E. coli single-gene 60 

knockout strains using bacteriophage P1 mediated transduction. ompC::kan was introduced 61 

in E. coli K12 MG1655 rpsL(K42R) for CDI competitions. fepA::kan, fhuA::kan and 62 

ompA::kan were introduced into E. coli MG1655 lacA-cat. In order to make the double 63 

receptor deletion mutants, the kanamycin-cassette from the first deletion was removed using 64 

pCP20 encoded FLP recombinase before introducing the second deletion. 65 

 66 

 67 

 68 

  69 



 70 

 71 
Figure S1. Alignment of E. coli R12 CdiA-1 and CdiA-2. The receptor-binding domain and 72 

C-terminal toxin domain are indicated. Identical residues are colored in blue, differences are 73 

indicated as lack of color.  74 

MHQPPVRFT YR L L SY L I ST I I AGQP L L PAVGAV I T PQNGAGMDKAANGV PVVN I AT PNGAG I SHNRFTDYNVGK EGL I LNNATGK LNPTQ
MHQPPVRFT YR L L SY L I ST I I AGQP L L PAVGAV I T PQNGAGMDKAANGV PVVN I AT PNGAG I SHNRFTDYNVGK EGL I LNNATGK LNPTQ

LGGL I QNNPN LKAGGEAKG I I N EVTGGKRSL LQGYT EVAGKAANVMVANPYG I T CDGCGF I NT PHAT L T TGK PVMNADGSLQA L EVT EGS
LGGL I QNNPN LKAGGEAKG I I N EVTGGKRSL LQGYT EVAGKAANVMVANPYG I T CDGCGF I NT PHAT L T TGK PVMNADGSLQA L EVT EGS

I T I NGAGLDGT RSDAV S I I ARAT EVNAA LHAKD L T VT AGANRVT ADGRVRA L KGEGDV PKVAVDTGA LGGMYARR I H L T ST E SGVGVN LG
I T I NGAGLDGT RSDAV S I I ARAT EVNAA LHAKD L T VT AGANRVT ADGRVRA L KGEGDV PKVAVDTGA LGGMYARR I H L T ST E SGVGVN LG

N L YARDGD I T LDA SGR L T VNN SL ATGAVT AKGQGVT L TGDHKAGGN L SV SSRRD I V L SNGT LN SDKD L SL T AGGR I TQQNEK L T AGRDVT
N L YARDGD I T LDA SGR L T VNN SL ATGAVT AKGQGVT L TGDHKAGGN L SV SSRRD I V L SNGT LN SDKD L SL T AGGR I TQQNEK L T AGRDVT

L AAKN I TQDT A SQ I NAARD I VT VA SDT L T TQGQ I T AGQN L T A SAT T L TQDG I L L AK SHAGLNAGT LNN SGAVQGAT L T LGST T L SN SGSL
L AAKN I TQDT A SQ I NAARD I VT VA SDT L T TQGQ I T AGQN L T A SAT T L TQDG I L L AK SHAGLNAGT LNN SGAVQGAT L T LGST T L SN SGSL

L SGGP L TMNT RD FTQSGRTGAKGKVD I MA SGK L T STGL L V SDDA L V L KAQDVTQNGV L SGGKGL T V SAQT L SSGKK SVTH SDAAMT LNVT
L SGGP L TMNT RD FTQSGRTGAKGKVD I MA SGK L T STGL L V SDDA L V L KAQDVTQNGV L SGGKGL T V SAQT L SSGKK SVTH SDAAMT LNVT

T VA LDGET SAGDT LRVQADK L ST AAGAQLQSGKN L S I NARDAR LAGTQAAQQTMVVNA SEK L TH SGK SSA P SL SL SA PE L T SSGV L VGSA
T VA LDGET SAGDT LRVQADK L ST AAGAQLQSGKN L S I NARDAR LAGTQAAQQTMVVNA SEK L TH SGK SSA P SL SL SA PE L T SSGV L VGSA

LNTQSQT L TN SGL LQGEA SL T VNTQR LDNQQNGT L Y SAAD L T LD I PD I RN SGL I TGDNGLMLNAV SL SNPGK I I ADT L SVRAT T LDGDGL
LNTQSQT L TN SGL LQGEA SL T VNTQR LDNQQNGT L Y SAAD L T LD I PD I RN SGL I TGDNGLMLNAV SL SNPGK I I ADT L SVRAT T LDGDGL

LQGAGA LA L AGDT L SQGSHGRWLT ADD L SLRGKT LNT AGT TQGQN I T VQADRWAN SGSV L ATGN L T A SATGQL T STGD I MSQGDT T L KAA
LQGAGA LA L AGDT L SQGSHGRWLT ADD L SLRGKT LNT AGT TQGQN I T VQADRWAN SGSV L ATGN L T A SATGQL T STGD I MSQGDT T L KAA
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LNNQANGK L L SAGV L T L KAD SVTNDGQLQGNVT T I T AGQL TNGGH LQGET L T L T A SGGVNNRSGGV LMSRNA LNV ST AT L SNQST I QGGG
LNNQANGK L L SAGV L T L KAD SVTNDGQLQGNVT T I T AGQL TNGGH LQGET L T L T A SGGVNNRSGGV LMSRNA LNV ST AT L SNQST I QGGG

GV SLNATDR LQNDGK I L SGSN L T L T AQV L ANTGSGLVQAAT L L LDVVNT VNGGRV LATGSADVKGT T LNNTGT LQGAD L L VNYHT F SN SG
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AGEA FTNNGT L T AGKGN SV F SAQR L F LNA PGSLQGGGDV SLN SRSD I T I SGFTGT AGSL TMNVAGT L LN SA L I YAGNN LK L FTDR LHNQH
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V ENQHGT PCNGHGACN I TMDT L YYYA P FAD SATQRF L SSQN I T T VTGADNPAGR I A SGRN L SA EA ER L ENRA SF I L ANGD I A L SGRE L SN
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T VNPK LDGLGQVD SH L FAGL YE L LGAK PGQA PRET A SSYTDEKQF LGSSY F LDR LGLK PEKDYRF LGDAV FDT RYV SNAV L SRTGSRY LN
T VNPK LDGLGQVD SH L FAGL YE L LGAK PGQA PRET A SSYTDEKQF LGSSY F LDR LGLK PEKDYRF LGDAV FDT RYV SNAV L SRTGSRY LN

GLGSDT EQMRY LMDNAARQQKGLGL E FGVA L T A EQ I AQLDGSMLWWESVT I NGQT VMV PK L Y L SPED I T LHNGSV I SGNNVQLAGGN I TN
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RDTQA YRNEMAK YGTGSE I QRG I QAAT AA LQGLAGGN LAGA L AGA SA PE L AH L L K ST EKDPAVNA I AHA I LGGAVAAMQGNNVAAGAAGA

ATGE L AARA I TGML YPGVKQSD L SEEQKQT I ST L AT V SAGLACGL TGN ST A SAAVGAQSGKNAV ENN SL S- - - - DGWNN I L P SGTQDYGQ
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- - - - - - - - - - - AVA SWNQYAQDNN L T PEQVQEGMNR I - - - - - - - - - - - - - A I GEGP SWGT T YKVHPVVQAGGDV SF I RGYT L SGT I DDNH
CGG I I KK YEE L ST AQQKQL I RDCAA SPAT CQQK YGDV L TN SL AVK L A I DRA LGED I P I KMV YD L - - - - - - - - T AT FAQQMQAEGVVATNK

I S- - - - - - - - - - - VNQGD I Y S I GAHGGA S I G L SFG- - - PY FPGL I N SNDN - - - - - - - D Y S I NGGFG- - - - - - VGAVGL STGK - - - - - - - -
V SEA LQK EYGLDEVQAG I VA SAAA SA FGG I GKAKGN SQPK I EQ I L K PEKNWET ARNKA LD L VGN LGAD SK PV I GR L EV SAGNGKV I GRQS

- DG- V SFT FGFGP SWG- - - - - WSAT E I KG- - - - - - - - - - VDVNGT ST SEV YRYD FK *
SDGKVGWRVDYDPEKGTH I N I WDY SQGKGPGKAVKQV I P FEGNEK SFET I L KQLNR *
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Figure S2. Alignment of the CdiA receptor-binding domains from E. coli R12 and 76 

UPEC536. Identical residues are colored in blue, differences are indicated as lack of color.  77 

 78 
  79 

TNHGT L AAGKT L SVT SQNA I TNGGVMQGDAMV LGAGEA FTNNGT L T AGKGN SV F SAQR L F LNA PGSLQGGGDV SLN SRSD I T I SGFTGT AGSL T
TNHGT L AAGKT L SVT SQNA I TNGGVMQGDAMV LGAGEA FTNNGML T AGKGN SV F SAQR L F LNA PGSLQAGGDV SLN SRSD I T I SGFTGT AGSL T

L LN SA L I YAGNN LK L FTDR LHNQHGD I L AGN SLWVQKDA SGGANT E I I NN SGN I ETHQGD I VVRTGH L LNQREGF SAT T T T RTNP SS I QGMGNA
L LN SA L I YAGNN LK L FTDR LHNQHGD I L AGN SLWVQKDA SGGANT E I I NT SGN I ETHQGD I VVRTGH L LNQREGF SAT T T T RTNP SS I QGMGNA

SL L PDGSYGY FT REV ENQHGT PCNGHGACN I TMDT L YYYA P FAD SATQRF L SSQN I T T VTGADNPAGR I A SGRN L SA EA ER L ENRA SF I L ANGD
SL L PDGSYGY FT REV ENQHGT PCNGHGACN I TMDT L YYYA P FAD SATQRF L SSQN I T T VTGADNPAGR I A SGRN L SA EA ER L ENRA SF I L ANGD

E L SNQSWQTGT ENEY L V YRYDPKT FYGSYATGSLDK L P L L SPE FENNT I R F SLDGREKDYT PGKT YY SV I QAGGDVKT R FT SS I NNGT T T AHAG
E L SNQSWQTGT ENEY L V YRYDPKT FYGSYATGSLDK L P L L SPE FENNT I R F SLDGREKDYT PGKT YY SV I QAGGDVKT R FT SS I NNGT T T AHAG

SA PV LNT L SQQTGGD SL TQT A LQQYEPVVVGSPQWHDE LAGA L KN I AGGSP L TGQTG I SDDWP L P SGNNGY LV P STDPD SPY L I T VNPK LDGLG
SA PV LNT L SQQTGGD SL TQT A LQQYEPVVVGSPQWHDE LAGA L KN I AGGSP L TGQTG I SDDWP L P SGNNGY LV P STDPD SPY L I T VNPK LDGLG

FAGL YE L LGAK PGQA PRET A SSYTDEKQF LGSSY F LDR LGLK PEKDYRF LGDAV FDT RYV SNAV L SRTGSRY LNGLGSDT EQMRY LMDNAARQQ
FAGL YE L LGAK PGQA PRET A P SYTDEKQF LGSSY F LDR LGLK PEKDYRF LGDAV FDT RYV SNAV L SRTGSRY LNGLGSDT EQMRY LMDNAARQQ

FGVA L T A EQ I AQLDGSMLWWESVT I NGQT VMV PK L Y L SPED I T LHNGSV I SGNNVQLAGGN I TN SGGS I NAQND L SLD SSGY I DN LNAGL I SAG
FGVA L T A EQ I AQLDGS I LWWESAT I NGQT VMV PK L Y L SPED I T LHNGSV I SGNNVQLAGGN I TN SGSS I NAQNGL SLD STGY I DN LNAGL I SAG

A I GD I SN I SSV I SGKT VQL E SV SGN I SN I T RRQQWNAGSD SRYGGVH L SGTDTGPVAT I KGTD SL SLDAGKN I D I TGAT V SSGGT LGMSAGND I
A I GD I SN I SSV I SGKT VQL E SV SGN I SN I T RRQQWNAGSD SRYGGVH L SGTDTGPVAT I KGTD SL SLDAGKN I D I TGAT V SSGGT LGMSAGND I

I SGSK SQSGFWHTDDN SA SST T SQGSS I SAGGN LAMAAGHN LDVT A SSV SAGH SA L L SAGND L SLNAVRE SKN SRNGRSE SHE SHAAV ST VT AG
I SGSK SQSGFWHTDDN SA SST T SQGSS I SAGGN LAMAAGHN LDVT A SSV SAGH SA L L SAGND L SLNAVRE SKN SRNGRSE SHE SHAAV ST VT AG

AGRDVA SQAAGVAA ENNVV I RGGRDVN LVA E SAGAGD SYT SKKKK E I N ET VRQQGT E I A SGGDT T VNAGRD I T AVA SSVT ATGN I SVNAGRDVA
AGRDVA SQAAGVAA ENNVV I RGGRDVN LVA E SAGAGD SYT SKKKK E I N ET VRQQGT E I A SGGDT T VNAGRD I T AVA SSVT ATGN I SVNAGRDVA

SDYHY L ET KKK SGGF L SKKT THT I SED SA SREAGSL L SGNRVT VNAGDN L T V EGSDVVADQDV SL AAGNHVDV L AAT STDT SWRFK ET KK SGLM
SDYHY L ET KKK SGGF L SKKT THT I SED SA SREAGSL L SGNRVT VNAGDN L T V EGSDVVADQDV SL AAGNHVDV L AAT STDT SWRFK ET KK SGLM

FT I GSSKT THDRREAGT TQSQSA ST I GST AGNV S I T AGKQAH I SGSDV I ANRD I S I TGD SVVVDP
FT I GSSKT THDRREAGT TQSQSA ST I GST AGNV S I T AGKQAH I SGSDV I ANRD I S I TGD SVVVDP



 80 
Figure S3. Alignment of C-terminal toxin domains from E. coli R12 CdiA-CT1 and E. 81 

coli EC93 CdiA-CT2. Identical residues are colored in blue, differences are indicated as lack 82 

of color. 83 

  84 

V ENN SL SDGWNN I L P SGTQDYGQAVA SWNQYAQDNN L T PEQVQEGMNR I A I GEGP SWGT T YKVHP
V ENN SL SDGWNN I L P SGTQDYGQAVA SWNQYAQDNN L T PEQVQEGMNR I A I GEGP SWGT T YKVHP
VVQAGGDV SF I RGYT L SGT I DDNH I SVNQGD I Y S I GAHGGA S I G L SFGPY FPGL I N SNDNDY S I N
VVQAGGDV SF I RGYT L SGT I DDNH I SVNQGD I Y S I GAHGGA S I G L SFGPY FPGL I N SNDNDY S I N
GGFGVGAVGL STGKDGV SFT FGFGP SWGWSAT E I KGVDVNGT ST SEV YRYD FK
GGFGVGAVGL STGKDGV SFT FGFGP SWGWSAT E I KGVDVNGT ST SEV YRYD FK

R12 CdiA-CT1
EC93 CdiA-CT2

R12 CdiA-CT1
EC93 CdiA-CT2

R12 CdiA-CT1
EC93 CdiA-CT2



 85 
Figure S4. R12 colicins are blocked by LPS. Indicated R12 (A) or MG1655 (B) strains 86 

were exposed to spent media from R12 ∆colicins (grey) or WT (blue) and grown in 87 

M9Gly+CAA minimal media for 4 h before measuring optical density. (C) Indicated R12 88 

inhibitors were cocultured with MG1655 wildtype (dark grey bars) or wbbLrestored (light grey 89 

bars) at a 10:1 ratio for 24 h on solid M9Gly+CAA minimal media. Data are the averages ± 90 

SEM of three independent experiments. For statistical analyses, unpaired t-test were 91 

performed. ns, not significant, *, p ≤ 0.05, **, p ≤ 0.01.  92 



 93 
Figure S5. Prevalence of different bacterial species in the mice microbiota. The 94 

prevalence of (A) Muribaculaceae, (B) Bacteroidaceae, (C) Prevotellaceae, (D) 95 

Rikenellaceae, (E) Lachnospiraceae, (F) Marinifilaceae, (G) Oscillospiracae, (H) 96 

Ruminococcaceae and (I) Saccharimonadaceae at D0 and D8 was determined by 16S rDNA 97 

sequencing for wildtype and ∆complete. Statistical analysis was done using Mann-Whitney U 98 

test. * p ≤ 0.05. 99 
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 101 
Figure S6. Correlation between ability to cause efficient colonization and final 102 

enterobacterial load.  Spearman correlation of ability to cause efficient colonization for R12 103 

wt and the final enterobacterial load in cfu/g.  104 
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 106 
 107 

Figure S7. Correlation between initial ratio of R12 and NF_6988 and the ability to cause 108 

efficient colonization.  Spearman correlation of initial (d1 y-axis) ratio of R12 to NF_6988 109 

and ability to cause efficient colonization for wt (A) and ∆complete (B). Efficient 110 

colonization was determined as an increase in prevalence (d9/d1 ratio > 1) indicated by a 111 

vertical hatched line. Initial ratio of R12:NF6988 at 10:1is demarcated by a horizontal 112 

hatched line. The zone with high colonization efficiency and starting ratio > 10:1 is indicated 113 

in green.  114 
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 117 
Figure S8. MG1655 colonization. Mice pre-colonized with MG1655 were challenged with 118 

MG1655 and CFU counts of both strains were determined from fecal samples at indicated 119 

days. Each dot represents one mouse.  120 
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 127 

 128 
Figure S9. Correlation between initial and end ratio of R12 to MG1655.  Spearman 129 

correlation of initial (d0 x-axis) and end (d6 y-axis) ratio of E.coli R12 vs. E.coli MG1655. 130 

(A) R12 wt, (B) ∆colicins (C) ∆CDI and (D) ∆complete. 131 
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Table S1. Genomic comparison of E. coli R12 and E. coli MP1. Sequence comparison 133 

between chromosome and different plasmids found in E.coli R12 and MP1 performed with 134 

pyani v. 0.2.12. Similarity between two sequences is calculated as the proportion of 135 

nucleotide identity multiplied with the proportion of alignment coverage. Thus, the maximum 136 

similarity of 1.0 represents plasmid sequences that are 100% identical and completely overlap 137 

with each other. The comparison of R12 and MP1 genomes shows that they are not the same 138 

strain, even though they share 98% similarity on the chromosome and 87% on the pColY 139 

plasmid, R12 also contains the colBM plasmid, not present in MP1. 140 
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 143 
 144 
 145 
Table S2. Data from metagenomics experiment.  146 

Table S2 is found as a separate file. 147 

 148 

Table S3. Raw data for experiments included in the paper.  149 

Table S3 is found as a separate excel file and contains colony counts and processing of all 150 

competition and colonization experiments.  151 

 152 
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Table S4. Bacterial strains used in this study 154 

Strain 

number 
Genotype Origin 

SK620 E. coli K12 MG1655 lacA-cat 4 

SK2743 E. coli K12 MG1655 araB::FRT-kanR-FRT rpsL(K42R) This study 

SK3573 E. coli R12 D. Low  

SK3935 E. coli K12 MG1655 rpsL(K42R)  This study 

SK4352 E. coli R12 cdiBA-2::cat  This study 

SK4395 E. coli R12 cdiBAI-2::kan This study 

SK4524 E. coli R12 cdiBA-1::cat  This study 

SK4576 E. coli R12 cdiBAI-1::kan This study 

SK5233 E. coli R12 rpoB(D516V)  This study 

SK5594 E. coli R12 ∆colY This study 

SK5596 E. coli R12 ∆colY, cma::kan, cba::cat This study 

SK5654 E. coli R12 colYI::cat rpoB(D516V)  This study 

SK5664 E. coli R12 ∆colY, cba::cat, cma::kan, rpoB(D516V) This study 

SK5699 E. coli R12 ∆cma, cmi::cat, rpoB(D516V)  This study 

SK5700 E. coli R12 ∆cba, cbi::kan, rpoB(D516V)  This study 

SK5920 E. coli R12 ∆cdiBA-2 ∆cdiBA-1 ∆colY cbi-cmi::cat, 

rpoB(D516V)  
This study 

SK6555 E. coli R12 rpoB(D516V)  This study 

SK6557 E. coli R12 ∆cdiBA-2 ∆cdiBA-1 rpoB(D516V)  This study 

SK6620 E. coli K12 MG1655 lacA-cat, fepA::kan This study 

SK6621 E. coli K12 MG1655 lacA-cat fhuA::kan This study 

SK6622 E. coli K12 MG1655 lacA-cat ompA::kan This study 

SK6623 E. coli K12 MG1655 rpsL(K42R) ompC::kan This study 

SK6624 E. coli K12 MG1655 rpsL(K42R) /pTrc99aKX::cdiI-2EC93 This study 

SK6646 E. coli R12 rstA(Thr79) rpoB(D516V)  This study 

SK6791 E. coli R12 ∆cdiBA-2 ∆cdiBA-1 ∆colicinY 

colicinBI+MI::cat, rpoB(D516V), rstA(SK3574) 
This study 

SK6864 E. coli K12 MG1655 lacA-cat ∆ompA fepA::kan This study 

SK6865 E. coli K12 MG1655 lacA-cat ∆ompA fhuA::kan This study 



SK6993 E. coli K12 MG1655 rpsL(K42R) /pSC101-

pJ23101::cdiI-2 
This study 

SK6995 E. coli K12 MG1655 rpsL(K42R) pTrc99aKX:: cdi-2EC93 

/pSC101-pJ23101::cdiI-2R12  
This study 

  155 



 156 

Table S5. Plasmids used in this study. 157 

Plasmid Genotype Origin 

pSK2964 pTrc99aKX:: cdiI-2EC93 2 

pSK6553 pTrc99aKX:: cdiI-2R12 This study 

pSK6991 pSC101-pJ23101::cdiI-2R12 This study 

 158 

 159 
  160 



Table S6. Oligos used in this study. 161 

Oligo Sequence (5’ to 3’) 

483 CCAGAACAGCCCGTTTGC 

488 TTCCCGTTTCAGTGACAACG 

1575 ATTTCAGCACTGACATTCCGCTTACGTTAATTTACACTGAtgtaggctggagct

gcttc 

1576 TCAAAAGACTTTTCATTGCCTTCAAAAGGTATGACTTGCTccatatgaatatcct

ccttagttcc 

1577 CTATTTCTTGATTCCTAAACGGAACATATCAGTTGGGAATccatatgaatatcctc

cttagttcc 

1578 AGTGGATTATGCTGCTATAGC 

1579 TTGCGTTGTTACCCTGTC 

1581 CATTGAGTCCCGCATGACTT 

1582 GCTAAACAGGTAGAGCAA 

1583 AGCTGTTACGTCATAGATATT 

1604 TTCTGGTTGTTTCATCCCCGCATTTTCGTCTCCGGCAGCCtgtaggctggagct

gcttc 

1605 ATCGATAAACCTCACTTGTTGAAGTGCCATTAACGTCAACccatatgaatatcc

tccttagttcc 

1606 CATATTCACTACCGCCAAGTAAATTATTCTCAACAACAAAccatatgaatatcct

ccttagttcc 

1607 ACATGCAGCACCGGCAGAA 

1608 TGTCGCCATGTCGATACCATGC 

1613 GTTTTTAATGGTTTGTTTTAAAAGTCAAAGAGGAATGAATtgtaggctggagc

tgcttc 

1614 GAAAGAAAGGTAGTCTTCTTGACTACCTTTCGACTCTAGGccatatgaatatc

ctccttagttcc 

1615 ACATAATGAGGTCTGAGAACG 

1616 AGCCAGTTACCTTGGTTAAG 

1825 ACACTCTTTCCCTACACGACGCTCTTCCGATCTCCTACGGGNGGCWGC

AG 

1826 GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGACTACHVGGGTAT

CTAATCC 



1841 TAATTTTAATTGATTGTTTTTAAAGTCAAAGAGGTTTTCTtgtaggctggagctg

cttc 

1842 AATATTTTAAAGGGAGGCAGTAACACTGCCTTCCTTTTAAccatatgaatatcct

ccttagttcc 

1843 CCAAGTGTCTCATATCATAGT 

1844 TTAACCATGACATATGCGAT 

1845 GGCGAACTCTGTTATCTTGTTAACTTATAAGGAGTTATGTtgtaggctggagct

gcttc 

1846 ATAAAGGCTGCATAAAAAGGCCGGAACCCCGGCCCTTATAccatatgaatatc

ctccttagttcc 

1847 TAGTTCAGGAGCTGCCCTAC 

1848 ATGGCATGTACCATTGTGAGG 

1856 ATTCggtaccGGCAATGAAAAGTCTTTTG 

1857 TGTGctcgagCTATTTCTTGATTCCTAAACG 

1879 ATCAATGCACGGTTGGCGTC 

1880 GAGGAACCCTATGGTTTACTC 

1918 TCCCTACGACTGCAGCTGA 

1919 AATGCGGGAGGTCGAGTCCT 

1920 TTCAGCACCACATGTGCCTG 

1921 CAATGTGAGAGGGTTGCTG 

1922 TGTGTGGCCGTCAACAGGA 

1923 AGTGCGATACCTTGTGGGC 

2105 ACTAAATTAATAATAATGAAAAGCTTGGAGAGTTATACCAccatatgaatatcct

ccttagttcc 

2106 TGAGAAAAGAGCACACTGACA 

2107 CATCTGACAGTCCTACCTGC 

2127 TGATATATAATCTATATATAAAATAAAAAAAGGTATATATccatatgaatatcctcct

tagttcc 

2128 TTTTTTATATCGAATGAACGACAGAAGTTGTGGAGATTTTccatatgaatatcct

ccttagttcc 

2129 CGATGCGGTCACAATGCT 

2130 GAGCATTGCTCATCGCCA 



2142 ACACTCTTTCCCTACACGACGCTCTTCCGATCTGACACCTACGGYKCY

GACAACT 

2143 GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGTCGAACTGGTACT

GAGCAAC 

2508 AATTCGTGTCGCTCAAGG 

2509 AACAGCCAAGCTTGCATG 

2538 ATTCggatccGGCAATGAAAAGTCTTTTG 

2771 TGTGaagcttCTATTTCTTGATTCCTAAACG 

 162 
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