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Supplemental Movie Legends.

Movie S1. Movement of cells of wild-type, g/dK deletion mutant, and complemented
strains of F. johnsoniae on glass cover slips. Cells in MM were introduced into tunnel
slides, incubated for 5 min, and cells on the cover slip were examined using a
Photometrics CoolSNAP,.¢ camera mounted on an Olympus BH-2 phase-contrast
microscope with a heated stage at 25°C. Three 15-second sequences are shown. 1) Wild-
type F. johnsoniae CJ1827 (rpsL2). 2) CJ2122 (AgldK). 3) CJ2122 complemented with
pTB99 that carries gldK. CJ1827 and CJ2122 carried the control vector pCP23 so that all
cells could be treated the same and grown in the presence of the tetracycline. Movements

seen in segment 2 (AgldK) appear to be Brownian motion. Bar indicates 10 um.

Movie S2. Movement of cells of wild-type, g/dL deletion mutant, and complemented
strains of F. johnsoniae on glass cover slips. Cells in MM were introduced into tunnel
slides, incubated for 5 min, and cells on the cover slip were examined using a
Photometrics CoolSNAP,.¢ camera mounted on an Olympus BH-2 phase-contrast
microscope with a heated stage at 25°C. Three 15-second sequences are shown. 1) Wild-
type F. johnsoniae CJ1827 (rpsL2). 2) CJ2157 (AgldL). 3) CJ2157 complemented with
pTB&81a that carries gldL. CJ1827 and CJ2157 carried the control vector pCP23 so that all
cells could be treated the same and grown in the presence of the tetracycline. Movements

seen in segment 2 (AgldL) appear to be Brownian motion. Bar indicates 10 um.



Movie S3. Movement of cells of wild-type, g/ldM deletion mutant, and complemented
strains of F. johnsoniae on glass cover slips. Cells in MM were introduced into tunnel
slides, incubated for 5 min, and cells on the cover slip were examined using a
Photometrics CoolSNAP,.¢ camera mounted on an Olympus BH-2 phase-contrast
microscope with a heated stage at 25°C. Three 15-second sequences are shown. 1) Wild-
type F. johnsoniae CJ1827 (rpsL2). 2) CJ2262 (AgldM). 3) CJ2262 complemented with
pTBY4a that carries gldM. CJ1827 and CJ2262 carried the control vector pCP23 so that
all cells could be treated the same and grown in the presence of the tetracycline.

Movements seen in segment 2 (AgldM) appear to be Brownian motion. Bar indicates 10

um.

Movie S4. Movement of cells of wild-type, spr4 deletion mutant, and complemented
strains of F. johnsoniae on glass cover slips. Cells in MM were introduced into tunnel
slides, incubated for 5 min, and cells on the cover slip were examined using a
Photometrics CoolSNAP,¢ camera mounted on an Olympus BH-2 phase-contrast
microscope with a heated stage at 25°C. 15-second sequences are shown for wild-type
and complemented strains, and a 30 second sequence is shown for the spr4 deletion
mutant. 1) Wild-type F. johnsoniae CJ1827 (rpsL2). 2) CJ2302 (AsprAd). 3) CJ2302
complemented with pSN48 that carries sprA. CJ1827 and CJ2302 carried the control
vector pCP23 so that all cells could be treated the same and grown in the presence of the

tetracycline. Bar indicates 10 wm.
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Figure S1. Immunodetection of SprB and RemA in cells of wild-type and mutant F. johnsoniae strains.
(A) Cell extracts (15 pg of protein) of wild type (CJ1827), AsprB (CJ1922), and AsprA (CJ2302),

were examined by Western blotting using antiserum against SprB.

(B) Cell extracts (15 ug of protein) of wild type (CJ2083), AremA (CJ1984), Asprd (CJ2317), and

sprT disruption mutant (CJ2327), were examined by Western blotting using antiserum against RemA. All
strains in panel B except AremA (CJ1984) were derived from CJ2083 and thus expressed the myc-tagged

version of RemA.



Figure S2. Effect of deletion of spr4 on ability to utilize chitin. Approximately 4 x 107 cells of
wild-type F. johnsoniae CJ1827, Aspr4 mutant CJ2302, CJ2302 complemented with pSN48 which
carries sprd, and AgldNO mutant CJ2090, were spotted on MYA-chitin medium and incubated for
2 d at 25°C.
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W. virosa GldK S e e e e s e e - o - - - - - - - AY|R|I REEV----------.-.-|¥VIN|VIEP D V RIDF(N|Y S ¥
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P. melaninogenica GldK (A ¥ V D E|N|G|V P NTYTI - - - -------- - -|VINU[¥YPD VIN[D F|R|N[S|D
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P. gingivalis PorK

P. distasonis GldK

P. ruminicola GldK

P. melaninogenica GldK

F. johnsoniae GldK

F. psychrophilum GldK
C. canimorsus GldK

C. ochracea GldK

C. algicola GldK

C. lytica GldK
Maribacter sp. GldK

R. biformata GldK

C. atlanticus GldK

G. forsetii GldK

Z. profunda GldK

W. virosa GldK

R. anatipestifer GldK
C. hutchinsonii GldK
L. byssophila GldK

S. linguale GldK

D. fermentans GldK
M. tractuosa GldK

P. heparinus GldK

P. saltans GldK

C. pinensis GldK

P. propionicigenes GldK
P. gingivalis PorK

P. distasonis GldK

P. ruminicola GldK

P. melaninogenica GldK

F. johnsoniae GldK

F. psychrophilum GldK
C. canimorsus GldK

C. ochracea GldK

C. algicola GldK

C. lytica GldK
Maribacter sp. GldK

R. biformata GldK

C. atlanticus GldK

G. forsetii GldK

Z. profunda GldK

W. virosa GldK

R. anatipestifer GldK
C. hutchinsonii GldK
L. byssophila GldK

S. linguale GldK

D. fermentans GldK
M. tractuosa GldK

P. heparinus GldK

P. saltans GldK

C. pinensis GldK

P. propionicigenes GldK
P. gingivalis PorK

P. distasonis GldK

P. ruminicola GldK

P. melaninogenica GldK
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550 560 570 580 590 600
F. johnsoniae GldK SWK D|V[AP[F]L 0|v[s T[R|D HE¥|A[DSARSY I GF R|7[¥|]o D[Y M|-[6]T ¢ V[T]6GGREK - - - - - - - - - - - - - .
F. psychrophilum GldK SWKDVAYLLQVGTRDFEYADSARSYIGFRTLQDYM-GTDAGNAGK ..............
C. canimorsus GldK SWK D|P M|¥IM|L Q|V H|T|R|D FIEY|Q|DSARSYIGFR|T|V|0D[YM|-|G|T DA[TIQKVKGARGFR - - - - - - - - -
C. ochracea GldK SWK D|V|A|F|M|L Q|VIN T|R|D YIEY|Q|[DSARSYIGFR|T|VIODFM|-|G|I SDK QQAKSARGYR - - - - - - - - -
C. algicola GldK SWK D|v|A Y|F|L @|V|S T|R|D Y|IEY|Q0|DSARSYIGFR|T|V|]o D[y M|-|G|lV EE[NJK PLNK - - - - - - - - . - - . ..
C. lytica GlaK SWEK D|V|AY|F|L @|v|s T|R|D Y|E¥|R|D SARSY IGFR|r|v|ep|yM|-|GlE ED|S|rD - - - - - - - - o . . . . . ...
Maribacter sp. GldK SWK D|v|A¥|F|L o|v|s T|R|D Y[E¥|a|D S AR SY[VIGFR|7T|V|]o D|Y M|-|GlEED|S|T Q- - - - - - - - - - - .. ..
R. biformata GldK SWK D|V|IAY|F|L Q|V|Ss T|R|D Y|EY|K|IDSARSYIGFR|T|V|]eD|YM|-[GIEED|S|TQ- - - - - - - « - - - - - - - ..
C. atlanticus GldK SWK D|v|[s|¥|F|L o|v|s sS|R|D Y|[E¥|A|DSARSYIGFR|T|V|0D[YL|-|GINDLDLNRPPQ - - - - - - - - = = - - -
G. forsetii GldK SWEK D|v[A¥|F|L o|v|s s|R|D Y|E¥|v|D S ARSY[V|GFR|T|V|o D|y L|-|G|T DV[T]JLN QKNP - - - - - - . . ...
Z. profunda GldK SWKD|VIAY|F|L Q|V|S S|IRIDYIEY|AIDSARSYIGFR|T|VIOD[YL|-[GINDVPLNQQ@PPLR- - - - - - - - - - -
W. virosa GldK SWEK D|1|c|¥|L|L[m v|s[a]R|p W DSARSYIGFR|TI|QPF|P[EGAKV[NJFR TRKK - - - - « « - - - - - - -
R. anatipestifer GldK SWK D|V|G|Y|L|LIM TG Y|R|D W| DSARSYIGFR|T[V|QD I|P[EG|S AKFKRKTEK - - - -« « « = = = - = = - -
C. hutchinsonii GldK SWK D|I|A¥|Y|L|E T|G T[R|T F |B[r]s[k]|s ¥ I 6 F R|r|v|v Y L|-|6|r s s[Gly EF - - - - - - - . . .. .. ..
L. byssophila GldK SWKD|VIAY|Y|L|E A[G T|S TY NAT|K|SY T GF R|c|vlM DRIM|-|G|s vPlGIRE - - - - - - - - - . - . . . ...
S. linguale GldK SWK D|I1|AY|Y|L|E T|G T[R]Y ¥ [Plo]lk[R s ¥ I 6 F R|c|V|M D[N L[EG|R T 4|S|G RV GGGK SK S[K|S A S[TTKKA 8|
D. fermentans GldK SWK D|I|AY|Y(LQ|T|G T|R|T Y TETRIGFRCXMDNV-NDRGGARARR ..............
M. tractuosa GldK SWKD(I|AY|Y|L(E T|G T|R|A F D S|T|R|A[¥ I GFR|C AlMT|Y L[-[G|R $ S|GIAEF - - - - - - - - - . . . . . ..
P. heparinus GldK SWK D|I|GF[F|ILQ|N|S[VGTY D[OJARS Y I GFR|C[V|s Aly. P|-|GT D I[T|]Y RN - - - - - - - - - - - . - . ..
P. saltans GldK SWK D|I|G|Y|F|L @|N[S[A|K]|S ¥ DSARS[S|[TGFR|c|V|T PF|V|-|GRDIKDKP SRMKP - - - - - - - - - - -
C. pinensis GldK SWK D|I1|G|Y|F|L @|T|G T|R|S ¥ DSAYIsYIGFRcllAFL.sRSKDFGHR ..............
P. propionicigenes GldK (S WK D|I (A Y|F|L @|C|G[V|R|D ¥ N E s|R|P]¥ I G F R|c[V|R s[Y|N -[GE - - - - - - - - - - - . . . ...
P. gingivalis PorK SWK D|V|A[R|F I[R s A|T|R|S H NVGIRSYIGFR|CVIR T|S I|- AF s S[G]k
P. distasonis GldK SWK D|v(s|oF I S DM|R|T F NESRSYIGFRCARTQI-F?RSK
P. ruminicola GldK S WK D|P|E[S|Y|I SAWRTAEYQNQPRSYIGFRCIVRSL- AN S T|S|E
P. melaninogenica GldK (S WK D|P[E|S|Y[I|R S A WR|T WIE¥|Q N[QP|RSY I GFR[C|V|R S L [S]s s sEa

610 620 630 640 650 660

F. johnsoniae GldK PR
F. psychrophilum GldK .- -
C. canimorsus GldK P
C. ochracea GldK P
C. algicola GldK P
C. lytica GldK e -
Maribacter sp. GldK e
R. biformata GldK e .
C. atlanticus GldK P
G. forsetii GldK P
Z. profunda GldK PR
W. virosa GldK P
R. anatipestifer GldK R
C. hutchinsonii GldK e
L. byssophila GldK e .
S. linguale GldK
D. fermentans GldK - - -
M. tractuosa GldK P
P. heparinus GldK PR
P. saltans GldK P
C. pinensis GldK R
P. propionicigenes GldK - - - -
P. gingivalis PorK -
P. distasonis GldK e -
P. ruminicola GldK [
P. melaninogenica GldK - - - -

Figure S3. Alignment of GIdK sequences using MUSCLE. Dark shading indicates identical amino
acids and light shading indicates similar amino acids. "*' indicates conserved N-terminal cysteine of
mature lipoprotein.
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Figure S3.  Alignment of GldK sequences using MUSCLE. Dark shading indicates identical amino acids and light shading indicates similar amino acids. '*' indicates conserved N-terminal cysteine of mature lipoprotein.
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Transmembrane 1 Transmembrane 2

10 20 30 40 50 60

F. johnsoniae GloL e e e e e e e e e e .- ... -MAL K V M|N|F A|¥|G M|[GA|A[WV I|V[GALF K I|T[H[F|EI - - - -[GP L|T G[T]
F. psychrophilum GldL - - - - - - - - - - - - . . . . .MAI KM|£|FAYGMGAAVVIIGALFKIlHFEI----GPLTGT
C. canimorsus GldL - - - - - - - - - - - - - -MAQS|NK KT1FOMA|Y|G 1|GA|s|I|vI|L{6ALEK I[L|E|W|E I[DE GG|F K|L|G G|G
C. ochracea GldL - - - - - - - - - - - - - - MA|G|S|R K L F[N]M v|¥|c 1|GA|s[¥ vV I|r1|{6A LAl L|L|E|V|ID I - - - - LG I SG|G
C. algicola GldL S e - - - - - - - - - - - - - M|A|Q|S|K K L F|IN|M A|¥|6 L|GA|s|7|vI|I|[6ALFE I|L|E|W|EL - - - -[GPL|N G|G
C. lytica GldL S e e e e e e - oo - - - - - M|A|Q|S|K K L FINIM A|¥|G L|GA|S|[VVI|I|GALFEKI|LHWEL- - - -|GP LN G|G
Maribacter sp. GldL e e - - - - - - - - - - M[A|Q|S|K K L FINM A|Y|G L|IGA|S|VVI|I/[GALFEKI|LBWEF - - - -|GPL|T G|G
R. biformata GldL R T P - - - -|MmA|¥|G L|GA|S|VV I|I|/GALFEKI|LIBWEF - - - -|GPL|T G|G
C. atlanticus GldL e YR ¢ K L M|INM v|Y|G L|GA|A|VV I|LIGALFK I\MHW|PF - - - - - - G|N
G. forsetii GldL e - - - - - - - - - - - - - M|A[N|S|R S K V[z|N|M v|¥|G L|GA|s|VV I|LIGALER IM|B|WPG--------G|N
Z. profunda GlaL e - - - - - - - - - - - - - MlA|QISIE T K VM|NM V|¥|G LIGA(A|VV I|LIGALEK IMHAWPF-----...G|N
W. virosa GldL - - e - - - - - - - - - -MA|A|QATK R L[T|N|F L|X|N F|Fla|la|lv Vv I|I|GA L|C|K I|T|E|[T SP - - - - LG1 s AN
R. anatipestifer GldL f e e e e e e e .. ... .MRL K[T|L|N|F 1|¥|s V|G A|s|vV I|L|GA[F|FE[M|r|E|T TF - - -[GG]L I N P|N
C. hutchinsonii GldL - - - - - - - - - - --MSKKGE|N|LL v]T M|P K]v|¥|G L|GAlAlvV I|I|[GAZEE IM|EWPF - - - - - - - -4|G
L. byssophila GldL - - - - - - - ----MAANNGP|S|VF RIIPFIYSAGAAVVIVGAKIMHYDW—-------AS
S. linguale GldL - - - - - - - - - - -MAAAKS S|S|FF R LV|PT|I|Z|S A|GA|A|V V I|A|G A KI[T|HINEQ - - - - - - - - F|G
D. fermentans GldL - - ---------MAKSSGP|N[FF K LV|P T|I|¥|S A|GA|A[VV I|LIGALFKI|[QHWEG - ------ -GG
M. tractuosa GldL - - -------MSINKKGG[F|QELL 7|1 M|P K|V|2|G 1|G A|a|I|V I|1|GAM|F K I|L|A|L|P G- - - - - - - - 4fs
P. heparinus GldL e e e e e s s - - - - - - - - IMAAKK D\W L|H|V A|I|S W|GA|S|I|VI|L|IGALFKI|L|H|I|GG- - - - - - ALG|N
P. saltans GldL C - - - - - - - - - - - - - -MAGKKK V T|\M|D|A I|V|S WGA|T(VVI|I|GALFKIMHWPG--------G|G
C. pinensis GldL M|AIM|N|P T K w LIN|F F|v|c v|ala|s|vv I|I|6ALFE[L[oHWPG-------.4D
P. propionicigenes GldL - - - w|wW|N| S|P E 0K|V G A AlR|s L|GA|s|vvI|ileAaM|lFE I|L|E|L|TG - - - - - - - - A[G
P. gingivalis PorL H Y|L|A|S|H K R L L|N|I V|Y|S WGA|A(VVI|L|IGALFK|L LH|LIPM - - - - - - - -G|N
P. distasonis GldL K F|L|S|S|E R RV L|N|F L|¥|S WGA|S|I|VI|LIGALFK|L LIH|I[PY - - - - - - - - A|N|
P. ruminicola GldL -|M|D|s|v P TFLNYAYSWGAAIVILGLFKL|_THLKG--------AD
P. melaninogenica GldL [M]T 0 w|M|p|s|v P T(F LIN|Y G|2|s W|GA|s[VVI|L|GALER|L|TH|LIP G - - - - - - - - 4[]
o - 20 100 110 120

F. johnsoniae GldL v M|L|s|1|G L|L I|F|A L|Ss A|- |F|E|- - -|P V|E - - - TLIVY¥YPEL|IANGQ - - - - - - - - - - - - -
F. psychrophilum GldL v M|E|s|V|G Z|L I|F|A L|S A|-|F|E|- - -|P V|E - - - SLVYPELAGIGA - - - - - - - - - - - .
C. canimorsus GldL F L|L|A|F|G L|1 I|\F|F I|S A|-|F|E|- - -|P V|E - - - SLWVYPEL|VG|GE - - - - - - - - - - - . .
C. ochracea GldL Vv L|L|A|V|G{M|G V|E|F F|S A|- |F|E|- - -|P I|D - - - SLIV¥PELK|G|GA - - - - - - - - - - . ..
C. algicola GldL I L|L|A(T|G L|I I|F|A 1|S A|-|F|E|- - -|P L|ID - - - SLIVYPEL|VG|GE - - - - - - - - - - - - .
C. lytica GldL V L|L|A|T|G L|1I I|F|A I|S A|-|F|E|- - -|P I|E - - - SLWVYPEL|AG|GE - - - - - - - - - - - - .
Maribacter sp. GldL L L|L|A|V|G L|I I|F|A I|S A|-|F|E|- - -|P V|E - - - SLIWVYPEL|AG|GM - - - - - - - - - - - - .
R. biformata GldL L L|L|A|V|G L|I I|F|A I|S A|-|F|E|- - -|P V|D - - - SLWVYPEL|AGIAQ - - - - - - - - - - - - .
C. atlanticus GldL E\M|[L|I|1|G LI V|E|T|v|S A|- |E|E|- - -|P V|D - - - SLWWVYPELAGIGA - - - - - - - - - - - ..
G. forsetii GldL P M|L|1|L|G L|V V|F|A|Y|S A|- |F|E|- - -|P V|ID - - - ALVYPEL|AGGE - - - - - - - - - . . ..
Z. profunda GldL E\M|E|I|L|G L|C V|E[T|V|S A|- [F|E|- - -|P.V[D - - - SLIVY¥PEL|A QOGS - - - - - - - - - - - - -
W. virosa GldL I I|L|s|I|G L|v V|E|M]|Y F F|D|- - - K|P|S - - - EVIVYPEL|VI[DGK - - - - « « « « = « - - .
R. anatipestifer GldL W I|L|G|A|G L|I I|F|L L -|F|N - - -|P.P|L - - E ENVYPEL|LIDAN - - - - - - - - - - - . .
C. hutchinsonii GldL P M|L|V|V|G L|G I|F|A I -|ElQ - - - K|P|H - - - srRVEZP[Q|L|A|lEDF - - - - - - . - - o ...
L. byssophila GldL Vv M|L|P|V|G L|S I|F|L I -|alolS|L L R|P|T - - - ERVYPELDVNY - - - « « « =« =« =« -« - - -
S. linguale GldL W L|L|T|A|G L|L I|F|A L -|v|o|S|F TlMm P|A - A T ER|VYPEL|AlIDDY - - - - - - - - - - . . .
D. fermentans GldL P M|L|T|A|G L|G I|F|L L -lLle - - - T)L|r[@ls v TRIVYPEL|AIDDY - - - « « =« =« « = = =« - -
M. tractuosa GldL F M|L|G|V|G L|S I|F|L L -|F[E]- - -[PAlE - - - SKIV¥PELA|EEF - - - - - - - - - - - - -
P. heparinus GldL v|a 1|G|1|6 L|G L(F|F L -|E[r - - - QolP|E - - - ERVYPEL[SADF - - « « « « « « = = « . .
P. saltans GldL MV I|S|A|GL|L L|F|F L -|F|lQ@ - - -|P PlH - - - EK(VY P|Q|E|SDDF - - - - - - - - - - . . .
C. pinensis GldL I A|L|I|V|GL|S I|F|F v -|Flv - - -|P[D s s - - = - - -6lGH - - - - - - - oo
P. propionicigenes GldL T|M|L|G|I|G|M| S L|F|A L -|F|D|- - - k|P|H - - - DK|V¥|[D FDGINIGT - - - - - - - - - - - . .
P. gingivalis PorL EM|L|F|v|G[Mm|1 V|E|F I -|F|E|- - - K|P|A - - - E E|\V|F|P EL|D|S|K NNPMDR|R EMEQRREY
P. distasonis GldL I|L|F|v|A|M| I V|E|F I -|E|E[- - - H|P[N - - - E D|V|F|P|V|L|K|S|K N\PMDR|P DF TGTPI S
P. ruminicola GldL F F|L|F|L|G|M|G V|E|F L -|E|p|- - - R|P|F - - - GMV|L D TH[VN[VN - - - - - - - - - . . ..
P. melaninogenica GldL |1 M|L|Y |F|G|M|G V|E|F L - |E[D|- - - R[P|[F - - - GRELETHVTEE-------------
130 140 150 160 170 180

F. johnsoniae GldL ----------ARKKEAKAETTDAQGLLSQK- M|L|K|E|A|k|v|D 6 - - - - E|L M|A|S|L|G|N]|S|I|K
F. psychrophilum GldL - - - - - - - - - ASAKKKEVEKEVKEDTQGL|L S|Q|K|- M|L|K|E|A|K|I|D G - - - - E[L M[S|S|L|G|N|S[I|K
C. canimorsus GldL --ARQNQLVGRGVV SQLSEEDKAIKES|L S|E|K|- L|L|A|E|A|Q|I|D|A]- - - - N|L M|H|S|L|S|A|S|I|Q
C. ochracea GldL ------PSGRQGALALQSGEDKI LRES|L S|Q|K|- I|L|A|E|A|R|1|D|A|- - - - N|M M|R|S|L|G|R|S|Z|E
C. algicola GldL - - - ------GVAKANSVAAD|I|QE S EA S|L S|K|K|- L|L\K|E|A|G|V|D|A|- - - - S|L M|E|S|E|G|T|S|I|R
C. lytica GldL - - - ------GSAKKKNEALE|VIKETEA S|L S|K|K|- M|L|K|E|A|G|V|D|A|- - - - E|L M|G|S|E|G|N|S|T|K
Maribacter sp. GldL - - --------8SSGKDNEMAE|LKETETS|L S|K|K|- L|L|E|E|A|G|I|D|A|- - - - S|L M|E|S|L|G|s|s|I|k
R. biformata GldL - ---------SNNRKKOQAEE|A|QEAEGL|L S|R|K|- L|L\K|E|A|N|I|D|A|- - - - S|L F|S|S|L|G|E|S|I|R
C. atlanticus GldL - - - - --------ASGKKAVA|P[TDAEGV|L S|K|K|- M|L|K|E|A|K|I|D[A|- - - - N[L M[S|S|L|G|D|S|I|K
G. forsetii GldL -+« =--------GRKRNAVIAEENEADGM|L S|K|K|- M|L|K|E[A|K|L|D|A|- - - - N|L M|S|S|L|G|N|S|I|R
Z. profunda GlaL -----AAITSPRKKEVVIEETKDAQGM|L S|K|K|- M|L|R|D|A|K|V|D|A|- - - - A|L M|T|S|L|G|D|S|L|R
W. virosa GladL - - - - - ------ARVNRSAQA|V][VGAGNN|LT|AE - VIL|A|E|A|K|L|ID K - - - - E|V F|E R|L[R T|S L|D
R. anatipestifer GldL - - --AQPKPRKNNIVEQTQD|I|K@LEV S|L S|E[K]- Mm|L|k|E|A|N|L|D[V]- - - - o|L F|E R|Z|R T|G[Z]|D
C. hutchinsonii GldL -+ -«-------.-.DGDDDEPIATATGT|VQK - - M M|A S|A|N|I|N @ - - - - s|v I|G R|Z[G]o|G L|N
L. byssophila GldL - - --------KGELPTRSSTTQ@SSGLG|LT|A[K]- M[Z|a N|A|k|1|N[P]- - - - D|I F|E[S|LIK 4|G[Z|e
S. linguale GldL --------------KGEARKNPQANGLTG - M|L|A Q|A|k|v|T|P|- - - - D|v F|E R|L|G|S|G F|R
D. fermentans GlaL e e - - - .. -SGPAISRNAA|P|SSN - - -|L 7|a[K]- M|L|D N|A|K|L|S|P|- - - - D|V F|D|S|L|G|K|G F[Rr
M. tractuosa GldL ---------DDEPAPRKKQI SSASGGST|SQQ- VIL|E|E|G K|I|G[P|- - - - D|L I|K|S|E|G|D|G M[K
P. heparinus GldL - - --------SGELPKSSAR|P[VAAAAG|F S|STA M|L|V|D|A|K|I|G|P|- - - - E|L I|E|S|E|G|T|G L|R
P. saltans GldL -+ --------AGDLPDMHKA|VIKLNELE|IKGNYV A F|P|D LIK(I|GD - - - - D|F A|A K|V|R E[G L|D
C. pinensis GldL e - - - - - - - - - - - -DAAPTQV[AVVAGGSPALA M[Z|E|E[A]D|1|7[P]- - - - v S|L|o R[Z[S]E|N F|o
P. propionicigenes GldL - - - - - - - - - - VGANNOQV S QN|V|N TG T s A[A]P a[R]- |LIN Y NQ T|I|DD - - - - ED|V|QK|L|S|E|G[I|K
P. gingivalis PorL LREKAKEAAAYAERPSSVRL[A|SASLGTQPQEQ T|P|F 0 s o|L|T GIILL P E|E 0|1]|0 R|L|S|E|G|I|D
P. distasonis GldL TMINSTDNVEDDEIAGGINIGSAASKANAQ[R|G 1 AlG N[Z]p\v|T E - - - - E D T K[N|L|S|E|S|Z|K
P. ruminicola GldL ------GEAPVASKGGSATVGGNGGTIING YTGSSTNS----SSAQPAAVQ
P. melaninogenicaGldL - - - LLDDNENTVERPAAVPOQPIQYAAAENTIAQS SANDA - - - -A G QKAIT
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370 380 390 400 410 420
F. johnsoniae GldL - - - - - « &« & o 4 o L o o e o e e e e e e e e e e e e e e e e e e e e
F. psychrophilum GldL ~— - - - - - - - = &« o o o o . o o i e i e e e e e e e e e e e e e e e
C. canimorsus GldL - - - - = <« 4 4 o o o o i e e e e e e e e e e e e e e e e e e e e e e e
C. ochracea GldL - - - - = « « « 4 o o o o i e e e e e e e e e e e e e e e e e e e e e e e e e
C. algicola GldL - - -« & o . o o e e o o oo e i e e e e e e e e e e e e e e e e e e e
C. lytica GldL = = = & o o e e e e e e e e e e e e e e e e e e e e e e e e e
Maribacter sp. GldL - - - - - - - . o o o L o o Lo o oo oo o e oo o oo oo oo
R. biformata GldL. - - - -« - & & o o o e e e e e o o e e e e e e e e e e e e e e e e e e e e e e
C. atlanticus GldL - - - = & & & & o e e e o o o i e e e e e e e e e e e e e e e e e e e e e e e
G. forsetii GldL - - - = o o e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e
Z profunda GldL - - - - - . - o o o o o o o e o oo e e e e e e e e e e e e e e e e e
W. virosa GldL - - - o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
R. anatipestifer GldL - - - - - - - . o o 4 . o o . o o e o oo e e e e e e e e e e e e
C. hutchinsonii GldL - - = = « = & =& & 4 o e e e e e e e e e e e e e e e e e e e e e e e e e e e
L. byssophila GldL - - - - - o - . o o o o o Lo o oo oo oo e o oo oo oo
S. linguale GldL - - -« - - - o o L o o o oo Lo oL oo oo e oo oo oo oo
D. fermentans GldL - - - - - = & & & & 4 e e e o e e e e e e e e e e e e e e e e e e e e e e e
M. tractuosa GldL ~ - - - - - - & o o o e e e e e o o o e e e e e e e e e e e e e e e e e e e e e
P. heparinus GldL - - - - - - - o o o o o o o oo o e oo e e e e e e e e e e e e e e e e
P. saltans GldL - - < - o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
C. pinensis GldL - - < - - . o o . o o o o o e e o e e e e e e e e e e e e e e e e
P. propionicigenes GldL - - - - - - - . o o 4 . o o . o o o o e e e e e e e e e e e e e o e
P. gingivalis Porl. - - -+« - - - - - Plc M[PG|- - - - - - - NF ASNSSS- -GESL- -
P. distasonis GldL [P 0OPMY 00P|0OPGY 00O0Y 00|P Y|G|Y 0 0|P|0 QY T N N|PM K -
P. ruminicola GldL - - -« = & o o o e e e e e o o o o e e e e e e e e e e e e e e e e e e e o

P. melaninogenica GldL - - - - - - - - . - o . . o o ..o oL oo L. A a[Ely viER] 0 o r[EE s[E

Figure S4. Alignment of GIdL sequences using MUSCLE. Dark shading indicates identical amino
acids and light shading indicates similar amino acids. Transmembrane regions 1 and 2 are indicated.
Star indicates conserved glutamate within transmembrane region 2
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Figure S4.  Alignment of GldL sequences using MUSCLE. Dark shading indicates identical amino acids and light shading indicates similar amino acids.  Transmembrane regions 1 and 2 are indicated.  Star indicates conserved glutamate within transmembrane region 2
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Figure S5. Alignment of GIdM sequences using MUSCLE. Dark shading indicates identical amino acids

and light shading indicates similar amino acids. Transmembrane region is indicated.
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F. psychrophilum GIdN
C. canimorsus GIdN

C. ochracea GldN

C. algicola GldN

P. propionicigenes GIdN
P. gingivalis PorN

C. lytica GldN
R. anatipestifer GIdN

F. johnsoniae GIdN
Maribacter sp. GldN
R. biformata GldN
C. atlanticus GIdN
G. forsetii GIdN
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Figure S6. Alignment of GIdN sequences using MUSCLE. Dark shading indicates identical amino acids
and light shading indicates similar amino acids.
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Figure S7. Phylogenetic tree of members of the phylum Bacteroidetes based on 16S rRNA sequences.
Sequences were aligned by CLUSTALW and the phylogenetic tree was generated using the Neighbor
Joining method. Midpoint rooting was used in order to allow easy comparison with the Gld protein
phylogenetic trees. Bootstrap values are indicated as percentages at branch points. Branches with bootstrap
values less than 50% are unlabeled.
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Figure S8. Phylogenetic tree based on GIldK protein sequences. Sequences were aligned using MUSCLE

and the phylogenetic tree was generated using the Neighbor Joining method. Orthologs of GIdK are not
found outside of the phylum Bacteroidetes so there was no obvious outgroup and midpoint rooting was used.
Bootstrap values are indicated as percentages at branch points. Branches with bootstrap values less than 50%
are unlabeled.
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100 Flavobacterium johnsoniae ATCC 170617
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Figure S9. Phylogenetic tree based on GldL protein sequences. Sequences were aligned using MUSCLE

and the phylogenetic tree was generated using the Neighbor Joining method. Orthologs of GIdL are not
found outside of the phylum Bacteroidetes so there was no obvious outgroup and midpoint rooting was used.
Bootstrap values are indicated as percentages at branch points.
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Figure S10. Phylogenetic tree based on GIdM protein sequences. Sequences were aligned using MUSCLE
and the phylogenetic tree was generated using the Neighbor Joining method. Orthologs of GIdM are not
found outside of the phylum Bacteroidetes so there was no obvious outgroup and midpoint rooting was used.
Bootstrap values are indicated as percentages at branch points.
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Class

99 Flavobacterium johnsoniae ATCC 17061"

Flavobacterium psychrophilum JIP02/86
34 99— Cellulophaga lytica DSM 7489"
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Figure S11. Phylogenetic tree based on GIdN protein sequences. Sequences were aligned using MUSCLE
and the phylogenetic tree was generated using the Neighbor Joining method. Orthologs of GIdN are not
found outside of the phylum Bacteroidetes so there was no obvious outgroup and midpoint rooting was used.
Bootstrap values are indicated as percentages at branch points. Branches with bootstrap values less than 50%
are unlabeled.



Table S1. Primers used in this study.

Primers Sequence and Description

685 5" TCCGCTGGAAGAAGAGGAAC 3’; used for RT PCR. Binds

upstream of gldK. Also used to check gldK deletion.

690 5" GATGAGTATTATGCTGAAGTAATGG 3’; used for RT PCR. Binds

in gldK region. Also used to check gldL deletion.

616 5" CAGTTGAGGATGAATTAGATTGG 3’; used for RT PCR. Binds in

gldL region. Also used to check gldM deletion.

692 5" AAGGATTTCCTGCGATCGC 3’; used for RT PCR. Binds in gldM

region.

695 5" TTAAGATATACTCAGCAGGAACCG 3’; used for RT PCR. Binds in

gldN region.

704 5" TTGGTGAATTCGGAGGGAAATGGCATCCTG 3’; used in

construction of pJVB4. EcoRI site underlined.

705 5" TATACACGTCGACATTATTATTTTCTTCCGCC 3’; used in

construction of pJVB4. Also used for RT PCR. Sall site underlined.

706 5" AGGGACAGAATTCCTTTCTATCGGTCTTTTGACTGAGG 3’; used

in construction of pJVB2. EcoRI site underlined.

707 5 CTTCTGTGTCGACGTTAATTTTCCTCCTGCC 3’; used in
construction of pJVB2. Also used to check gldK and gldL deletions. Sall
site underlined.

708 5> CAGCTCACAAAGTTCAGGCTGC 3’; used in construction of pJVB6.

709 5" AGTTTTAGTCGACTTATTATTGTATTTCGTAAATTACC 3’; used

in construction of pJVB6. Sall site underlined.

733 TAGAAGGTCGACCTCCAGCGATAGAAACAATAGC; used to check
gldM deletion. Binds downstream of gldM.

1197 5' GCTAGGGATCCGGCTGAGCCTGTATTTCGAG 3'; used in

construction of pAB19 for gldL deletion. BamHI site underlined.

1198 5' GCTAGTCTAGACATAACTTTTTTACTTAATAATGCCAT 3'; used

to construct pAB19 for gldL deletion. Xbal site underlined.




1199 5' GCTAGTCTAGAGGTATGCTTTCTGCAATGAGTAAC 3'; used in
construction of pAB19 for gldL deletion. Xbal site underlined.

1200 5' GCTAGGTCGACAGTACTTCACGTGCATTTGGG 3'; used in
construction of pAB19 for gldL deletion. Sall site underlined.

1333 5" GCTAGGGATCCCACGACGATCAGCACGGA3Z’; used in
construction of pAB30 for sprA deletion. BamHI site underlined. Also used
to check sprA4 deletion.

1334 5' GCTAGTCTAGATGACCGCAAAACGTTACCACA 3'; used in
construction of pAB30 for sprA deletion. Xbal site underlined.

1335 5' GCTAGTCTAGAGTTATTTCGACGTCATTCCCG 3'; used in
construction of pAB30 for sprA deletion. Xbal site underlined.

1336 5' GCTAGGTCGACCTCCCTGAATCTGCACCATGT 3'; used in
construction of pAB30 for sprA deletion. Sall site underlined. Also used to
check sprA4 deletion.

1209 5" GCTAGGGATCCGCCAATTGCTGTTTACAAAGGAG 3’; used in
construction of pJJ01 for gldK deletion. BamHI site underlined.

1210 5" GCTAGGTCGACACCTGACTTACCACAGCCGAT 3’; used in
construction of pJJO1 for gldK deletion. Sall site underlined.

1211 5’"GCTAGGTCGACATGGGAACTCAAGTAACAGGAGGC 3’; used in
construction of pJJO1 for gldK deletion. Sall site underlined.

1212 5" GCTAGGCATGCTGTAGCCTCAGTACCTTGACCTGG 3’; used in
construction of pJJO1 for gldK deletion. Sphl site underlined.

1237 5" GCTAGGGATCCTCCGCTGGAAGAAGAGGAAC 3’; used in
construction of pJJ02 for gldM deletion. BamHI site underlined.

1214 5’GCTAGGTCGACCTGTCTAGGGGTTAATTTTCCTCC 3’; used in
construction of pJJ02 for gldM deletion. Sall site underlined.

1215 5" GCTAGGTCGACCCAAGAACTGCTCCGGTAATTTAC 3’; used in
construction of pJJ02 for gldM deletion. Sall site underlined.

1238 5" GCTAGGCATGCACAAGCCTCCTGCAATTCTCGAAG 3’; used in

construction of pJJ02 for gldM deletion. Sphl site underlined.




Table S2. F. johnsoniae genes predicted to encode proteins secreted by the T9SS.

Locus tag Gene TIGRFAM Predicted function
name family'

Fjoh 0074 TIGR04183 endonuclease/exonuclease/phosphatase family
(pfam03372)

Fjoh 0547 TIGR04183

Fjoh 0549 TIGR04183 cell adhesion related domain (pfam07705)

Fjoh 0707 TIGR04183

Fjoh 0798 TIGR04183 | peptidase (pfam13574)

Fjoh 0808 remA TIGR04183 gliding motility adhesin

Fjoh 0848 TIGR04183 | tetratricopeptide repeat protein (pfam13371;
pfam13414)

Fjoh 0886 TIGR04183 | peptidase (pfam01447; pfam02868)

Fjoh 0979 sprB TIGR04131 gliding motility adhesin

Fjoh 1022 TIGR04183 glycosyl hydrolase (pfam01270)

Fjoh 1123 TIGR04131

Fjoh 1188 TIGR04183

Fjoh 1189 TIGR04183 lectin/glucanase/pectate lyase (pfam13385;
pfam13573)

Fjoh 1208 TIGR04183 | o amylase (pfam00128)

Fjoh 1231 TIGR04183 | pectate lyase (pfam00544)

Fjoh 1269 TIGR04183 | pectate lyase (pfam13573)

Fjoh 1408 TIGR04183 | o amylase (pfam00128)

Fjoh 1645 TIGR04131 Hyalin repeat, adhesion (pfam02494)

Fjoh 1720 TIGR04131 lectin (IPR0O16186; IPR0O16187; IPR001304)

Fjoh 1905 TIGR04183 glycosyl hydrolase/lectin (pfam02055;
pfam14200)

Fjoh 1985 TIGR04131 Hyalin repeat, adhesion (pfam02494)

Fjoh 2150 TIGR04183

Fjoh 2273 TIGR04131

Fjoh 2336 TIGR04183

Fjoh 2338 TIGR04183

Fjoh 2339 TIGR04183

Fjoh 2389 TIGR04183 | peptidase (pfam00082)

Fjoh 2456 TIGR04183

Fjoh 2666 TIGR04183

Fjoh 3203 TIGR04183 | bacterial Ig-like domain (pfam02368)

Fjoh 3246 TIGR04183

Fjoh 3296 TIGR04183

Fjoh 3324 TIGR04183 glucose/sorbosone dehydrogenase/ carbohydrate
binding (pfam07995; pfam03422)

Fjoh 3421 TIGR04183

Fjoh 3478 TIGR04131

Fjoh 3731 TIGR04183




Fjoh 3777 TIGR04183

Fjoh 3855 TIGR04183

Fjoh 3952 TIGR04131

Fjoh 3971 TIGR04131

Fjoh 4051 TIGR04183 | pectate lyase (pfam13573)

Fjoh 4174 TIGR04183 lectin/carbohydrate binding (pfam14200;
pfam03422)

Fjoh 4175 TIGR04183 glycosyl hydrolase/carbohydrate binding
(pfam00704; pfam03422)

Fjoh 4176 TIGR04183 lectin/carbohydrate binding (pfam14200;
pfam03422)

Fjoh 4177 TIGR04183 glycosyl hydrolase (pfam00722)

Fjoh 4242 TIGR04183 | peptidase (pfam00082)

Fjoh 4436 TIGR04183

Fjoh 4538 TIGR04131

Fjoh 4721 TIGR04183 endonuclease (pfam04231)

Fjoh 4723 TIGR04183 endonuclease (pfam04231)

Fjoh 4750 TIGR04131 pectate lyase (pfam13573)

Fjoh 4934 TIGR04131

Fjoh 4948 TIGR04183

1- TIGR04131 is described as 'gliding motility-associated C-terminal domain', and

TIGR04183 is described as 'Por secretion system C-terminal sorting domain' on the J.

Craig Venter Institute TIGR website (http://www.jcvi.org/cgi-

bin/tigrfams/index.cgi).






