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SUPPORTING TABLES

Table S1

Strain or Plasmid or Primer

Description

Source or reference

Bacterial Strains

E. coli KI2
DH101p FendAl recAl galEl5 galKl6 nupG rpsL | Invitrogen
AlacX74DP80lacZAM15araD139A(ara,leu)7697
mcrA A(mrr-hsdRMS-mcrBC)\
DH5a F-®80lacZAM15 A(lacZYA-argF) U169 | Invitrogen
recAlendAlhsdR17 (tk-, mk+) phoAsupE44)\ -
thi-1 gyrA96 relAl
S17-1 Apir recA thi pro hsdR"M*(RP4-2 Tc::Mu-Km::Tn7), | (1)
Apir
Rosetta2 DE3 F- ompT hsdSg (r5- mg-) gal dem (DE3) | Invitrogen
pRARE2 (Cam®)
Y. pseudotuberculosis
YPIII pIB1, wild type 2)
YP197 (AinvD) YPIII invD::kan This study
Plasmids
pPS001 pET28derived, InvD_P1737-1976,Kan® N-His6 | This study
pPS003 pCOLA Duet, InvD G1640-1976, Kan® N-His6 This study
pPS004 pCOLA Duet, InvD P1838-1976, Kan® N-His6 This study
pPS005 pCOLA Duet, InvD G1640-1976, Kan® N-Strep | This study
pPS029 pCOLA Duet, InvD G1640-1839, Kan® N-Strep | This study
pPS019 pCOLA Duet, InvDG1640-1976,KanR, This study
N-His6_TEV_3xflag
pPS020 pCOLA Duet, InvD G1640-1839 KanR, This study
N-His6_TEV_3xflag
pPS021 pCOLA Duet, InvA P500-1985 KanR, This study
N-His6_TEV_3xflag
pAKH3 sacB*, AmpR 3)
pFU54 luxCDABE, ori SC101%*, Amp® “)
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pFUS8

ofpmut3.1, ori29807, AmpR

“

pFU189 luxCDABE, ori ColE1, CmR® )
pFU217 invA-luxCDABE, ori ColE1, CmR (®)
pFU228 gapDH-dsred2, ori ColE1, CmR 4)
pKD4 Kanamycin cassette template, Kan® (6)
pCP20 flp, ori SC101,, Amp® (6)
pRGO1 pFUS8, invD-gfpmut3.1, ori29807, AmpR This study
pRGO03 pFU54, invD-luxCDABE, oriSC101*, Amp®R This study
pRGO5 pRGO3, invD-luxCDABE, ori ColE1, Amp® This study
pRG09 pAKH3, invD::kn, sacB*, AmpR This study
Primers
111790 CCGGGGGATCCCCTATCCCCACATC
CAAAATCAGAGATTT
111791 CCGGGGTCGACTTAATATACGCTCAT
AGATAACGAACACCC
111792 CCGGGGAGCTCCCTATCCCCACATC
CAAAATCAGAGA
111797 GCTCATAGATAACGAAACAACCTTCTT
TA
111793 CCGGGGAGCTCACATCTCGTCCACTT
CGCAAATGAG
111795 CCGGGGAGCTCGTTAGTAGTTAATGC
GGCTCTGTCGCA
1661 GTGTAGGCTGGAGCTGCTTC
1662 CATATGAATATCCTCCTTAGTTCC

InvD_G1640_n_f

AAGAATGCGGCCGCGGCAACCTGAG
CACCACGAAC

InvD_N1976_P_r

TTTTCTGCAG TTA GTTAGATCCGG

AAD-InvD_G1839_P_r

TTTTCTGCAGTTACCCCGGCGTTATTGT
CACCATC

InvA_P500_notI_f

AAGAATGCGGCCGCCCTCAGTTGACAT
TAACGGCGGCC

InvA_I985_pstl_r

TTTTCTGCAGTTATATTGACAGCGCACA
GAGCGG

* reduced copy number variant (1-2 copies/cell)
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SUPPORTING FIGURES

FIGURE S1
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Fig. S1. Details on sequence similarity of InvD. Sequence alignment of BIgl-13 domains of InvD (100%
conserved amino acids are marked in red, 80 % in orange and 60 % in yellow). Alignment is generated with
Genedoc (7).

FIGURE S2
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Fig. S2. Similarity to InvD-AD. Sequence alignment of InvD-AD with Adnectin (40V6:G), PsaA (4F80:A)
and SafA pilin (2CNY:A). (100% conserved amino acids are marked in red, 80% in orange and 60% in
yellow). Alignment is generated with Genedoc (7).
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Fig. S3. Analysis of InvD-immunoglobulin interaction. Binding affinities of InvD1640 with mouse IgG
(A), human IgA (B) and human F(ab'), or Fc (C) were determined by Microscale Thermophoresis. AAD-
InvD (lacking the adhesion domain) was used as a negative control. Individual measurements performed with
different concentrations of antibodies are shown. As the data does not reach saturation, the affinity constant
(Kq) could not be precisely quantified, but the data allowed for an estimation of the approximate Ky using a
global fit in the software DYNAFIT (8).
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FIGURE S4
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Fig. S4. Gating strategy for the identification of different hematopoietic cell subsets. Single cell
suspensions from spleens were analyzed using flow cytometry. Numbers indicate frequency of parental
population. All gatings on specific hematopoietic cell populations rely on previous exclusion of dead cells
and duplets.

(A) Gating strategy for the identification of B cells (CD19*), yOT cells (CD19ydTCR*), dendritic cells (DC,
CD19ydTCR CD11b™!CD11c*) and monocytes (Mono, CD19-ydTCRCD11¢/CD11c*CD11b").

(B) Gating strategy for the identification of T cells (TC, CD3*) and NK cells (CD3CD49b").
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FIGURE S5
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-QMOLVQSGGGLVQPGGSLRLSCAASGFTFS-SYAMSWVRQAPGKGLEWVSAII SGSGGSTJY YADSVKGRFTISRDNSKNTLYLQOMNSLRAEDTAVYY( GQGTMVTVSS : 122
-EVQLVESGGGLVQPGGSLRLSCAASGFTFS-SYAMSWVRQAPGKGLEWVSAI SGSGGST|Y YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKDGR-V--VPAA---KPFDYWGQGTLVTVSS : 122
: —QVQLVQSGGGVVRPGGSLRLSCAASGETFD-DYGMSWVRQAPGKGLEWVSGINWNGGSTIGYADSVKGRFTISRDNAKNSLY LOMNSLRAEDTALYY(VRGKIGSS----ALPPGAFDIWGQGTMVTVSS : 124
-QVQLVQSGAEVKKPGASVKVSCKASGYTFT-GYHMNWVRQAPGQGLEWMGWVNPDTGGTNYVQKFQGWVTMTRDTSISTAYMELSRLTSADTAVYY —----YHAFDIWGQGTMVTVSS : 119
~QVOLOQSGGGLVKPGGSLRLSCAASGFTEFS-SY]SMNWVRQAPGKGLEWVSS[LSSSSSY IJY YADSVKGRFTISRDNAKNSLYLOMNSLRAEDTAVYY( YDILVGYFDYWGQGTLVTVSS : 123
-QVQLVESGGGVVQPGRSLRLSCAASGFTFS-NYRMHWVRQAPGKGLEWVAVJL SYDGSNKKYADSVKGRFTISRDNSKNTLYLQOMNSLRAEDTAVYY(QRKALST-MVR---GVISPFDYWGQGTLVTVSS : 124
-QVQLVESGGGVVQPGRSLRLSCAASGFTFS-NYAMHWVRQAPGKGLEWVAV[L SYDGSNKKYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY(AKALST-MVR---GVISPFDYWGQGTLVTVSS : 124
-EVQLVESGGGLVQPGGSLRLSCSASGFTFS-SYAMHWVRQAPGKGLEYVSAII SSNGGST|Y YADSVKGRFTISRDNSKNTLYLOMSSLRAEDTAVYY(VKSRY ---SSGWYARPMDFQHWGQGTLVTVSS : 125
-QVQOLQESGGGVVQPGRSLRLSCAASGFTFS-SYGMHWVROAPGKGLEWVAV[L SYDGSNKY YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCASSG-GGS-Y-~--F-LDAFDIWGQGTMVTVSS : 122
-QVQLVQSGGGLVQPGGSLRLSCAASGFTFS-SYAMSWVRQAPGKGLEWVSAII SGSGGST|Y YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKERVGAT-~~~-ILD-ASFDYWGQGTLVTASS : 123
-EVQLVQSGGGLVQPGGSLRLSCAASGFTFS-SYAMSWVRQAPGKGLEWVSAII SGSGGSTY YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKGFS-S--SWYQ-~--DLFDYWGQGTLVTVSS : 122
-QVQLOESGGGVVQPGRSLGLSCAASGFTFS-SYAFHWVRQAPGKGLEWVAVILSYDGSHKYYADSVEGRFTISRDSSKNTLYLOMDSLRPEDTAVYY(ARGGLHDSTG---YYWGAFDMWGQGTMVTVSS : 125
-QVQLVQSGAEVKKPGASVKVSCTASGYTFT-SY|PISWVRQAPGQGLEWMGWVSPYNGNTNYAQKFQGRVTMTTDTSTSTAYMDLRSLRSDDTAVYY( GQGTTVTVSS : 119
-QVQLVESGGGVVQPGRSLRLSCAASGFTFS-NYAMHWVRQAPGKGLEWVAVIL SYDGSNKKYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY( [WGOGTLVTVSS : 124
-QVQLOOSGGGLVQPGGSLRLSCAASGFTFSSSYAMSWVRQAPGKGLEWVSGL SGSGGSTJY YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY( GQGTMVTVSS : 122
-QVQLQOQSGAEVKEPGASVKVSCKASGYTFT-GYHMNWVRQAPGQGLEWMGWVNPDTGGTNYVQKFQGWVTMTRDTSISTAYMELSRLTSADTAVYY( GQGTMVTVSS 119
-QVQLVQSGGGVVQPGRSLRLSCAASGFTFS-SYGMHWVRQAPGKGLEWVAV[L SYDGSNKY YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKDSA-RG-V~---V-PGAFDIWGQGTMVTVSS : 122
SQVQLVQSGAEVXKPGASXxXVSCTASGYTFT-SY|PISWVRQAPGQGLEWMGWVSPYNGNTNYAQKFQGRVTMTTDTSTSTAYMDLRSLRSDDTAVYY(ARGG-— -DYYYAMDVWWGQGTTVTVSS : 120
-QVQLVQSGGGVVQPGRSLRLSCAASGFTFS-SYGMHWVRQAPGKGLEWVAV[L SYDGSNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDRDSSG-Y---Y-YDAFDIIWGQGTMVTVPS : 123
—-QVQLVQSGGGVVQPGRSLRLSCAASGFTFS-SYGMHWVRQAPGKGLEWVAV[L SYDGSNKY YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDRDSSG-Y~-~--Y-YDAFDIWGQGTMVTVPS : 123
-EVQLVQSGGGLVQPGGSLRLSCAGSGFTFS-SYAMSWVRQAPGKGLEWVSTL TGSGGST|Y YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKDRM-—--SGWN-E-GANDYWGQGTLVTVSS : 122
-QVOLQQSGAEVKEPGASVKVSCKASGYTFT-GYHMNWVRQAPGQGLEWMGWVNPDTGGTINYVQKFQGWVTMTRDTSISTAYMELSRLTSADTAVYYCARWNSN— GQGTMVTVSS : 119
-QVQLVQSGGGVVQPGRSLRLSCAASGFTFS-SYGMHWVRQAPGKGLEWVAV|L SYDGSNKY YADSVKGRFTISRDNFKNTLYLOMNSLRAEDTAVYYCQAKARNQWL-L---GSYYGMDVWGQGTTVTVSS : 124
-QVQLQQSGGGVVQPGRSLRLSCAASGFTFG-SYAMHWVRQAPGKGLEWVAV['SYDGNNKY YADSVKGRFTISRDNSNNTLHLOMNSLRTEDTAVYY(QVKDSSSGYPY — GQGTLVTVSS : 121
-QIQLVQSGAEVKKPGSSVKVSCKASGGTEFS-SYAISWVRQAPGQGLEWMGGIL IPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCQARPRETYGG- GQGTLVTVSS : 120
-QVQLVESGGGLVQPGGSQRLSCAASGFTFS-SYAMSWVRQAPGKGLEWVSAIL SGSGGSTY YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCQAKDLEGAT AVAG-NAFDIWGQGTMVTVSS : 124
-QVQLVQSGGGLVQPGGSLRLSCAASGFTFS-SYAMSWVRQAPGKGLEWVSAIL SGSGGST|Y YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKERVGAT —ILD-ASFDYWGQGTLVTASS : 123
-QVQLVQSGAEVKKPGSSVKVSCKASGGTFS-SYAISWVRQAPGQGLEWMGGIL IPIFGTANYAQKFQGRVT ITADKSTSTAYMELSSLRSEDTAVYY(ARGY -CSGG-SC--YDSAWDYWGQGTLVTVSS : 124
-QVQLOQSGAEVKEPGASVKVSCKASGYTFT-GHHMNWVRQAPGQGLEWMGWVNPDTGGTNYVQKFQGWVTMTRDTSISTAYMELSRLTSADTAVY YGARWNSN— GQGTMVTVSS : 119
-QVQLOQSGAEVKEPGASVKVSCKASGYTFT-GYHMNWVRQAPGQGLEWMGWIVNPDTGGTINYVQKFQGWVTMTRDTSISTAYMELSRLTSADTAVY YGRRWNSN - GQGTMVTVSS : 119
-QVOLOQSGGGLVQPGGSLRLSCAASGFTFS-SYAMSWVRQAPGKGLEWVSAI SGSGGST|Y YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKDRDQGIT--MVRG-VILDYWGQGTLVTVSS : 125
-QVQLVESGGGVVQPGRSLRLSCAASGFTEFS-SYIGMHWVRQAPGKGLEWVAVIL SSDGSNKYYADSVKGRFTFSRDNSKNTLY LOMNSLRAEDTAIYYCQAKDRGSNW-Y-———— GGGLDYWGQGTLVAASS : 122
-QIQLVQSGGGLVQPGASVKVSCKASGYTFT-SY|GISWVRQAPGQGLEWMGHL SAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYY(RRMPGIFGVATRQYYYYYMDWNGKGTTVTVSS : 128
34 : -QMQLVESGGGVVQPGRSLRLSCAASGFTFS-SYVMHWVRQAPGKGLEWVAVIL SHDGSNKYYADTVKGRVTISRDNPKNTLYLOMNSLRAEDTTVYYCARENYYA-~-S~---SSSRALDIIWGRGTMVTVSS : 123
-EVQLVQSGGGLVQPGGSLRLSCAASGFTFS-SYAMSWVRQAPGKGLEWVSAI SGSGGST|Y YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY(AKVGVDDS-SGYYPY-NWFDHWGQGTLVTVSS : 126
-QVQLQQSGAEVKEPGASVKVSCKASGYTFT-GYHMNWVRQAPGQGLEWMGWVNPDTGGTNYVQKFQGWVTMTRDTSISTAYMELSRLTSADTAVYYCARWNSN-— GQGTMVTVSS : 119
37 : -QVQLVQSGAEVKKPGSSVKVSCKASGGTFS-SYAISWVRQAPGQGLEWMGGIL IPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYY(ARLGQGSGG-SSYYYYYGMDVWGQGTTVTVSS : 127
-QVQOLQQSGAEVKEPGASVKVSCKASGYTFT-GYHMNWVRQAPGQGLEWMGWVNPDTGGTNYVQKFQGWVTMTRDTSISTAYMELSRLTSADTAVYYCQARWNSN-——~ GOGTMVTVSS : 119
-QIQLVQSGGGVVQPGRSLRLSCAASGFTFS-SYGMHWVRQAPGKGLEWVAVIL SYDGSNKYYADSVKGRFTISRDNSKNTLYLQOMNSLRAEDTAVYY( GQGTLVTVSS : 124
40 : -QVQLVQSGAEVKKPGSSVKVSCKASGGTFS-SYAISWVRQAPGQGLEWMGGIL IPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYY( GQGTMVTVSS : 120
-EVQLVESGGGVVQPGRSLRLSCAASGFTFS-SYIGMHWVRQAPGKGLEWVAVIL SYDGSNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY GQGTLVTVSS : 125
-QVQLQQSGAEVKKPGASVKVSCKASGYTFT-SYAMHWVRQAPGQRLEWMGWINAGNGNTIKY SQKFQGRVTITRDTSASTAYMELSSLRSEDTAVYY( GQGTLVTVSS : 119
43 : -QVQLVQSGGGLVQPGGSLRLSCAASGFTFS-NYGMSWVRQAPGKGLEWVSE[L TAGGGST|Y YADSVKGRFTISRDKSKNTLHLOMSSLRAEDTAVYY( WGQGALVTVSS : 123
-QVTLKESGGGLVQPGRSLRLSCAASGFTFD-DYAMHWVRQAPGKGLEWVSGL SWNSGS JGYADSVKGRFTISRDNAKNSLYLOMNSLRAEDTALYY( GRGTLVTVSS : 120
-EVQLVESGGGLVQPGGSLRLSCAASGFTFS-SYAMSWVRQAPGKGLEWVSAI SGSGGST|Y YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKGRSYS--SGWY---GAFDIIWGQGTMVTVSS : 123
46 : -EVQLLETGGGVVQPGRSLRLSCAASGFTFS-SYAMHWVRQAPGKGLEWVAVILSYDGSNNNYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCQARDRRGGGLW----~= FGEFDYWGQGTLVTVSS : 123
-QVQLVQSGGGVVQPGRSLRLSCAASGFTFS-SYGMHWVRQAPGKGLEWVAVIL SYDGSNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY( GOGTMVTVSS : 120
~QVQLVQLGAEVKEPGASVKVSCKASGYTFT-GYHMNWVRQAPGQGLEWMGWVNPDTGGTNYVQKFQGWVTMTRDTSISTAYMELSRLTSADTAVYY( GQGTMVTVSS : 119
49 : -QVQLVQSGAEVEKPGASVKVSCKASGYTFT-GYYMHWVRQAPGQGLEWMGWINPNSGGTNFAQNFQGWVTMTRDTSITTAYLELSRLTSGDTAVYY( [WGOGTLVTVSS : 124
-QVQLVQSGAEVKEPGASVKVSCKASGYTFT-GYHMNWVRQAPGQGLEWMGWVNPDTGGTNYVQKFQGWVTMTRDTSISTAYMELSRLTSADTAAYY( GQGTMVTVSS : 119
-EVQLVETGGGVVQPGRSLRLSCAASGFTFS-SYAMHWVRQAPGKGLEWVAVILSYDGSNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY( IGQGTLVTVSS : 121
52 : -EVQLVQSGGGLVQPGRSLRLSCAASGFTFD-DYAMHWVROAPGKGLEWVSGIL SWNSGSJGYADSVKGRFTISRDNAKNSLYLOMNSLRAEDTALYY! GOGTTVTVSS : 122
—QVQLVQSGAEVKKPGASVKVSCTASGYTFT-SY[PISWVRQAPGQGLEWMG! PYNGNINYAQKFQGRVTMTTDTSTSTAYMDLRSLRSDDTAVYY( GQGTTVTVSS : 119
-EV*LVQSGAEVKKPGASVKVSCKASGYTFT-SYGISWVRQAPGQGLEWMGWL SAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELSSLRSDDTAVYY( GQGTTVTVSS : 119
55 : -EVQLVESGGGLVQPGRSLRLSCAASGFTFD-DYAMHWVRQAPGKGLEWVSGILSWNSGSIIGYADSVKGRFTISRDNAKNSLYLOMDSLRAEDTALYY( -GSL--TFDYWGQGTLVTVSS : 120
-EVQLVQSGGGLVKPGGSLRLSCAASGFTFS-SY]SMNWVRQAPGKGLEWVSS[LSSSSSYIJY YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYY YGDWGNAFDIWGQGTMVTVSS : 121
-QVQLVQSGAEVKKPGASVKVSCTASGYTFT-SYPISWVRQAPGQGLI PYNGNINYAQKFQGRVTMTTDTSTSTAYMDLRSLRSDDTAVYY( —--DYYYAMDVWGQGTTVTVSS : 119
-QVQLVQSGGGLVQPGGSLRLSCAASGFTFS-SYAMSWVRQAPGKGLEWVSAL SGSGGST|Y YADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKQDRGEYSYGHFGL-SAIDYWGQGTLVTVSS : 127
59 : -QVQLVQSGAEVKNPGASVKVSCRASGYTFT-GY|Y THWVRQAPGQGLEWMGWMDPNSGDTKYEQNFQGWVTMTRDTSISTAYMELNRLTSDDTAVY YT TGSANSGD----S-RKPSEHWGQGTLVTVSS : 123
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Fig. SS. Identification and alignment of positive clones obtained from phage display panning. (A-B)
Binding assessment of soluble scFv to InvD1640 by ELISA. Binding of soluble scFv from (A) HAL10 and
(B) HAL9+10 library to InvD1640 (Invd strep) and AAD-InvD (Neg. control) was analyzed by microtiter
plate ELISA. Green bar represents the positive control (lysozyme + anti-lysozyme scFv), blue bar represents
the background signal of the system (streptavidin + E. coli supernatant + components of detection system).
(C) Alignment of 59 sequenced VH fragments (from HAL 9+10 library) indicates broad diversity in CDR3
region.

SUPPORTING REFERENCES

1.

Simon, R., Priefer, U., and Puhler, A. (1983) A Broad Host Range Mobilization System for In Vivo
Genetic Engineering: Transposon Mutagenesis in Gram Negative Bacteria. Nat Biotech. 1,784-791

Bolin, 1., Norlander, L., and Wolf-Watz, H. (1982) Temperature-inducible outer membrane protein of
Yersinia pseudotuberculosis and Yersinia enterocolitica is associated with the virulence plasmid. Infect.
Immun. 37, 506-12

Nagel, G., Lahrz, a., and Dersch, P. (2001) Environmental control of invasin expression in Yersinia
pseudotuberculosis is mediated by regulation of RovA, a transcriptional activator of the SlyA/Hor
family. Mol. Microbiol. 41, 1249-1269

Uliczka, F., Pisano, F., Kochut, A., Opitz, W., Herbst, K., Stolz, T., and Dersch, P. (2011) Monitoring
of gene expression in bacteria during infections using an adaptable set of bioluminescent, fluorescent
and colorigenic fusion vectors. PLoS One. 6, e20425

Pisano, F., Kochut, A., Uliczka, F., Geyer, R., Stolz, T., Thiermann, T., Rohde, M., and Dersch, P.
(2012) In vivo-induced InvA-like autotransporters Ifp and InvC of Yersinia pseudotuberculosis promote
interactions with intestinal epithelial cells and contribute to virulence. Infect. Immun. 80, 105064

Datsenko, K. A., and Wanner, B. L. (2000) One-step inactivation of chromosomal genes in Escherichia
coli K-12 using PCR products. Proc. Natl. Acad. Sci. U. S. A. 97, 6640—-6645

Nicholas, K. B., Nicholas, H. B. J., and Deerfield, D. W. 1. (1996) GeneDoc: Analysis and visualization
of genetic variation, EMBNEW. 4, 14

Kuzmic, P. (1996) Program DYNAFIT for the analysis of enzyme kinetic data: application to HIV
proteinase. Anal. Biochem. 237, 260-273

S-7



