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BE.[ BRI AL BERFTY BT ICFLEEER E AL 53 RS (type VI secretion system, T7SS) B8 H EssC 4E¥)22TIHE
[ 735114 GD201008-001 BRI BFFEXT 4, 38 i 2R WA B2 20 A  T00I 32 R R %) T7SS J5 [R1 1 S HLVER HE I W, I 4 e e R e
KR AessC FNHAME CAessC , I RE TERR AL 2k, il 4 T7SS £ se MEBTIRIFAGIN T7SS M Y4335 , [ 2 T vk BT B
Wik 2 A G 5 T LA ROoxk 25 e o fiig 4 B ) FE R /NERUI 38 0, [ 452 R 1A T T7SS JRAR 11 EssC L R IR AessC
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Biological function of type VI secretion system membrane protein
EssC of Streptococcus agalactiae from Tilapia

SUN Yaru,NIE Meng, XU Ting, CHEN Shurui, DONG Yuhao,LIU Yongjie "
(College of Veterinary Medicine ,Nanjing Agricultural University, Nanjing 210095, China)

Abstract ; [ Objectives ] Exploring the biological function of the type VI secretion system ( T7SS) EssC component of Streptococcus
agalactiae from tilapia. [ Methods ] This study predicted the T7SS gene cluster and potential substrates of the GD201008-001 strain
through bioinformatics analysis,and constructed the gene deficient strain AessC and the gene complementary strain CAessC. The growth
curve of the strain was determined ,substrate polyclonal antibodies were prepared ,and the secretion of T7SS substrate was detected. At
the same time, the strain’s ability to resist macrophage phagocytosis, toxicity to tilapia brain cells, and toxicity to mice were also
measured. [ Results ]| The gene deletion strain AessC and complementary strain CAessC of T7SS membrane protein EssC were
successfully constructed ,and four predicted WXG family substrate polyclonal antibodies were prepared. The extracted wild-type and
deletion strain secreted proteins were detected by Western blot using polyclonal antibodies. The results showed that the predicted T7SS
substrate could be detected in the secreted proteins of the wild-type strain, indicating that the T7SS in this strain was functional.
However, T7SS substrate wasn’ t detected in the secretion protein of AessC,indicating that essC affects the secretion of T7SS substrate.
Cell infection experiments showed that the anti-macrophage phagocytic ability (P<0.01) and the toxicity (P<0.001) to tilapia brain cells
of AessC were also significantly reduced , while the gene complementary strain was able to recover to the level of the wild strain. Animal
experiments showed that the deletion of the essC gene could delay death in mouse. [ Conclusions ] The essC gene played an important
role in the secretion of T7SS substrate and also had impact on the virulence of the bacteria.
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i 25 RARBR A K |l 6 LA B 3 IE S 1 25 R, 808 AR B0 T, XK 7= IR B ATl Al ™
7075

TCFLEEBK A Zom ML E HT R AN A X KRR T 7 X B B 2 2590 0 o 4 TR I 43 2R G )
AP EE s R T, X — i R AN B AR A @S P R A R AN I R KA T
2= BAE T , Vﬂﬂﬁw‘%éfﬁ(type VI secretion system, T7SS) %44@9[\’27«%&%[@@%#ﬁjﬁ‘ﬁ%ﬁ\/‘ﬁ%%o
T7SS fe it L BT A0 BAT B, 2 — b RR i A 40 R 4 IR 4, B (08 200 BT 20 b AN 7 B 80 135 5 R A 2 A R
T7SS 1L I Y L AE DI BE, HRTAE GBS W R BLAYIE Y & WXG HKIEHE M LXGC KIEHEAD . WXG
FIRE KL 100 DR, A 1 MRS @20 -] AR 2 5 1R - H 2R (WXG) B )7, /2 T7SS I I o
WIEP™ | LXG FEHE A N 5 S RSP 52 B R - T 28 2 3R MR - H & MR (1LXG) 25 M3, & 5 40 i e 4 A7
KM EBHREFED  WPHRN T7SS BN T, T7SS IHEELHE, E B S ET /1 16 Rl H 35 4 2%
A X HTEARR AN h ZHE DI RERT REAR IR . FESSAZ A BFF i, T7SS e 8 1 R R AEAE ') 5 78 [l Bk
FRFN & (T AT ER R P, T7SS SR sa 4 A 57 5 (E7E PR AN A8 A= 2R BT RR BT v, T7SS R T oA P gk
el 34 T7SS o nT BEVE T 535 S R4 1 5 A G S YR T 11U 4 €548 AT ER I A T7SS REAEBRRRAS
AR HETA I AEER B T7SS BFFTA R

T7SS FEH % b BB U EE ] essC XTFZIRY A 0 W B CH 2, EssC J& T FitsK/SpolllE ZK i ATP
it , REAS R SRR T7SS JRY, I MR 0 M L L RE | essC FE I BC &5 T 80— L IR A 4 I Z 1L
AAFE LA AR O FLEEER T GD201008-001 S F 5% X 42, 4 BCH: 73 A 8 1 460 T7SS I #, 7] il 4
essC FEPRIBIICAR , TPAN HAE T7SS JRYI43 J5 £/ TE L FE ST R91ER, 4B /R TCFLBEER B T7SS FY essC &
RITRE , TR L 1% B B AL I B8 S il

1 #MHREFE
1.1 Ekk RALR S|

JCFLEEERE GD201008-001 F#k, 2010 4F H ™ A< Hb X 2 JE 0 %% 5 ¥ 47 43 2515 K T DHS o Fil
BL21(DE3) B2 2SN, W 14 1k 58 Vs A BB A B W1 5 B0 AR JFORE pSET4s! ) iy H K2 % Daisuke

Takamatsu T 14 ;pTVC-lac JokL AR AR . AR ITHES Y (R 1) HERAEYRH A R A Al a4
Wi A= R AT FR A R A AR

*1 51¥ER
Table 1 Primer information
5|¥) Primes 514 (%) F#3] Primes( pairs) sequence(5'—3") H Y Purpose
essC-P1 AAAACGACGGCCAGTGAATTCCTTCAATCCGTTCCAGTTC
essC-P2 GTAGGTGGATAGAGGAGAGAGAATGGCAAA
essC-P3 TCTCTCCTCTATCCACCTACCTACTTTTAGTTTTA
essC-P4 CCGGGTACCGAGCTCGAATTCAAACAATGTTACGCTCAAGAC
Rl 2 3
essC-A/B GGTAGCCACGGTTGAGGTA/CAGGGAAGTCAGAAATTATCCAG essC IEIHBRICHR I AR5 1)

Primers for essC gene deletion

CessC-F GTTCGGGATCACAGATGAGGAATCCAAATCGAAAAATAGCA ! !
CessC-R ATTAGGATCCCCGGGAATTCCTAGTCTATGCTGAGTTTTAGTTTTTGATAGTTTTTTCTAT  Sain and complementary strain
CP25-F TAGATATGAACAAATGAATTCGCTTTGGCAGTTTATTCTTGACATGTAG

CP25-R CCTCATCTGTGATCCCGAACAGTACTATTTTATTATACCAGC

qessC-F/R GAAAGCTCTCAGTCGCTACAA/CTTCCCGTAGCCCTTCATAAC

qrecA-F/R ATTCAGGCGCAGTTGATTTAGTT/TCAATCTCAGCACGAGGAACA
pET32a-esxAl-F  GCCATGGCTGATATCGGATCCATGGCACAAATTAAATTAACACCAGAAGA RT-qPCR 514
pET32a-esxAI-R~ ACGGAGCTCGAATTCGGATCCTTATCCACCAATTTGTGAAGCGATATCAGA Primers for RT-qPCR
pET32a-esxA2-F  GCCATGGCTGATATCGGATCCATGGCACAAATTAAATTAACACCAGAAGA

pET32a-esxA2-R ACGGAGCTCGAATTCGGATCCCTATCCACTAATTTGAGAAGCAATATCTGCA
pET32a-esxA3-F  GCCATGGCTGATATCGGATCCATGTCACAAATTAAACTAACACCTGAAGAAC
pET32a-esxA3-R ACGGAGCTCGAATTCGGATCCTTATTTATTAATTTGTGAGGCAATATCTGAGTCTGT
pET32a-esxA4-F  GCCATGGCTGATATCGGATCCATGTCACAAATTAAATTAACTCCTGAAGTACT
pET32a-esxA4-R° ACGGAGCTCGAATTCGGATCCTTACTGATAATCTGAGAAGCAATATCAGAGTCT
1.2 ifH
2 X Phanta Max Master Mix( Dye Plus) £ E DNA 45 Green Tag Mix DNA R4 . 52 A7)

£ \DNA Marker 9¢)t5E it PCR(RT-qPCR) Kl if70) & , Y10 [ 7 5o e SE A D) R B0 A7 IR W) 5 FLIRR

HARIBGY

Primers for protein expression
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I S0 (LDH) FB 30 200 i 25 PG I3 ) 45 0 1 Promega 23 1) 5 BRI M AZ R N DD G 1 5 H B2 AR AR
(AU 7 BRZA w1 s B AR A [l i K A oo R BRUAR) &0 . OMEGA Bio-Tek 23 w5 Jifi 4 L7 ( FBS) I
FZEER R RBHE AR BB R - R R -EE R B IR (100x) =91, 58 K -85 F (100x) WHIA A
BAREWHARABR AT WA R (Spe) I A st E AV ARG BRA R =& ORI A A wbkA:
FEBHEE IR0 A BR w1 5 R 1 1 2 W A 23R A R W) 5 AU T YL 2R 11 Marker , PAGE BEZ (12.5% )
Pk il 2187 & & Omni-ECL™ 8 R A4 & SRR & 1 i A i A R A R W) 5 R i ik
Yl (HRP) Fric B9 L 2E40/N B 1gG 14 H Bioshap 23 7l ; GroEL 22 5 BEH A Fh 5256 25 i ) il 4%

1.3 R

5~6 JEEEHENE ICR /INERK A4 M K2 LA R 2= SE g sh Wy ol s Je 2 B R Al (R EE 24 300 ¢) ok A E
IKFERF2EAF T BE IR A L A ST s o a8 A R A 2 ST R AR K 2E S G 2 ) AL, 4% R R o
Al K2 S50 B A BT D1 2 B AR R S8 Sl A ) 5 A B 2 o ) R A B A T
14 E£YEEESH

Z:7% EA SCHRRIE Y JCFLAE R 18 T7SS JE K 781 3k R 4l i, #6 31 GD201008-001 4 #k 1 T7SS
BN E I InterPro BN LLE #3802 X IhfiE
1.5 ERFEkKAE

FEPR B AR R EE 2 2 SCBR[ 15 ] #5417, LA GD201008-001 JE BH 41 M A A , 43 4 I 51 Wy %) essC-P1/
P2 essC-P3/P4 41 essC FEH I NUFRIE  BOFRl G, 54 EcoR 1 MUIAL R pSET4s 2 A% 45154 1k
DHS5 o B2 A5 4N, #7835k PR ek 7 20 UKL pSET4s-essC , 2R J5 K5 Ho b i 44k GD201008-001 JEA2 25 21 it , 5%
TBJE B BRTREAE 28 CHRAEEFE 4 h, RIGIHEA 54 100 pg-mL WA R A THB ¥4, 28 Cilw k3%,
PRBCA B VE LA E S A 100 pg-mL™UHOWEE FE A THB WA IR 3,37 CHRZHFE 8 h LIL 885 H PCR
Y rE P R PHYE B 7%, 76 28 CREFR M T 10 DL L, W R B G 2 3R A A 100 pg-mL™!
A R A THB AR AR I A: 2 493538 THB 4,37 Cid iids o, 28 E P LK EE L T
TPAER AR AP TETE I PR Al A TR A R E S 100 peg - mL DA R 1Y THB F
M A58 THB A, BUH 763858 THB [ AR KA TR 7 64T PCR 48 31 D)5 B0 GRSl R bR AessC J2& 7549 £
B
1.6 EFEREiMREE

L GD201008-001 PRI ZH MR, S HIXS CessC-F/R 344 essC KEPH Fr Bt ; L) pSL5.28 JF ki A, FH
S CP25-F/R ¥ ¥4I 8+ B, 4 2 v BERl & )5 5 pTCV BAR T B9 4% 1k DHS o JESZ A5 400 i, ¥
R PR B RN T 2H JBORL pTCV -essC , HE44 HHL T 54k AessC JERSZ 254N, 9K J5 R M5 Ve 3 F3@ 14 PCR 34iF
HAME CAessC AN,

1.7 RT-qPCR #ill essC EERER

W ITCFLEESK T GD201008-001 BPA R (WT) FEHI B PR AessC FIH AMAE CAessC 357 B XA,
PR RNA J8 H S 85 5 eDNA | SR 5 3547 RT-qPCR K2 essC A %% 55, DU EE ZH T recA FEH N
WZU WT Fkk %I R 27229 AessC Fil CAessC R essC JE R SR
1.8 AERKHMZENE

S BRERTCFLEEER T WT . AessC I CAessC FBAEE VS T THB MR E; #2337 °C (180 remin™' B35 1
W o B TRBRRT IR Do (EIRZE 1,1 1:100 HeBHE4H2 1 mL THB WARR; 7 3E,37 C (180 r-min™' §iz 37 4%
F&, B 1.5 h B3 ASPATREAS e H D IR K i 2
1.9 T7SS RYIMREAW SHEH&

L GD201008-001 & Kl 41 4 #5457, 43 531 fifi FH 51 #1 XF pET32a-esxAl-F/R ., pET32a-esxA2-F/R , pET32a-
esxA3-F/R pET32a-esxA4-F/R Y1 WXG W) esxAl esxA2  esxA3 esxA4 B[R B, 5454 BamH 1 BFYIH)
pET32a kA % H2 - 5% 4k KA FF 1 DHS o J83Z 25 41 M, 43 31 #4) 8 3% 38 UKL pET32a-esvA 1/ esxA2/ esxA3/
esxA4 SRJG 5iBE ORI A6 BL21 ( DE3) JERAZ A4, 7 156 1 BH P o B, Pl P SR %45 1 L LB KRSk
J57 37 CHiFR . MBEIRIE Doy (HIAE] 0.8 ZEATIHE 1:1 000 L BB IPTG, F:4E 16 °C 90 r-min' 5%
PFFERRIE 17 hy ZJH B G WO TR I 75 e, 900 J WO 13 R, FHVBRAT X L 3 R R A 7 4
b, alifb 58 M5 5 SDS-PAGE %5 4l fb &5
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Witk 2 (5 0 FCAE AR L 1oL IR A LA, 4T 6 SRS O MEYE ICR /N BREEA 35350 B 22 a5 1
ot B S 4 FUNR, B FUD RV G2 100 g, B 2 JRI G0 13K, 46 3 RO s 7 d B, & T
37 CHMAAFFE 1 h J5i 4 CH B, 2 2 REOJF IR LT, 58T EsxAl EsxA2 EsxA3 EsxAd4 £ 5g ST
UNTIRS I Rl E RN g
1.10 S ERRIREK

PEE BTG WT KRN AessC BRAT IHESE 35 mL &5 10 g- L™ A 25059 CDM 15355 ,37 °C 180 r-min™'
K326 h 247,10 000 remin~' 4 °C &0 10 min, 2 BIEE LIS (W EH) MUCHTE (FIREH) . UIEH
PBS 3 1 G FEH 3 mL PBS EEA#H ., B 0.22 wm JESF 185 ALK 10% 1 =R LR
(TCA) ¥ ,4 C kst i iTE®E . 10 000 remin~' 4 C B> 10 min J5HTIE, A 5 mL FAERYE 2 1%,
738 U X5 T 200 L PBS Hik, B4 I3 2 WT BEFI AessC ARG IAEE 1
1.11 T7SS K

B A BPEENIE (Western blot) IEHEAT YIRS 435016 B R &5 1 FR U 43 8 55 5 x SDS-
PAGE AR 0PRIR A 99 C A 10 min, 2R J5 51T SDS-PAGE, Fi 2 TH#5 BN Y Jr L F2 &= PVDF i
L 50 g LT ARG Wk H 3 2 h S5 43 5 S 2 s BE ST IR anti-EsxAl | anti-EsxA2 | anti-EsxA3 | anti-
EsxA4 L)% anti-GroEL 4 C W& 21 #¢, 22 J5 H TBST ¥ 3 ¥, Fi5 HRP ARICH L EH/D R 16 EREE
2 h, TBST % 3 Jn F ECL k28 K Gt A48
1.12  HEHEREE S

NP VERE RGNS % SCHR [ 18 14T, #5 WT ., AessC Fl CAessC BRI IR ZXTHAW , I DMEM % 3
R HEAL L (MOL) 2y 1 B LB RAW264.7 AL, 33 2500 10 min, K5 20 MIAR T 37 C 3% 5%
FEN 1 h SRJ5H PBSIETE 3 I, IFINA T mL & H % R -55% R 1Y DMEM h4k2L355% 1 h, #11] PBS 1§
PE3 WEMMA 1 mL ddH,0, Z{E#E 15 min, WITIRSEFR, B A5, ™ A= m &
W% B I3 = B R L Y BT o/ B SR FL AT AR VS N BT X 100%

1.13 TN S B RES

% AR A0 PRI I OB 2 S G ZH 2, A N 85 R - B R - Wit R B =Pi PBS F1 M199 $5 3734
VE 3 WA 2 mL BEOAE BT A 2 AR FR AR 25 C AL 5 min, 1 000 remin™' &5.0 2 min, 3% LG
W, AR R (M AERKFET+10 ¢ LT HRHR 88 FE+200 ¢- L™ FBS i M199 K5 5738 ) SHAEDIE,2 000
remin”' B0 1 min, BUTTERT A LM, 25 CHE%, KAMHRBOTELAE 10 RFH AR BRI (S 100
g- L7 FBS i) M199 55558 AR5 5 HE fa i 40 i F T )5 82855
1.14 ZHREE R

>R LDH B0 0 5 4 B o) 2 A £ il 240 B 0 2 v, LB 2 2 50 G i W B 347, MOL 2Ry 10, 7
28 CIRAATEI 5.5 h, VEFIZS SRS I 490 nm AEWESGAE Ay o RITINT A5 40 Bk

A = S ALRETIAE (Ao ) —HHTR F BT (A oy ) —HEANME B A BETBUE (AL, )
B L e e KT (Ao ) —FEAHIEL ) AT (A o)
1.15 MRENRKE

W 5 SR MERE ICR Z/NELAR 0 WT . AessC 4L, 541 15 B Bt 2 35 19 WT . AessC Bk B I%
1:100 4% THB 553735 37 °C 180 r-min '35 EXEUN . JH PBS W50k 2 W, VA4 E B IR0 D oo 18
M 0.2, 75 PBS #ifE 10° £%, & H/NRUE i 4 100 WL 3, &4 10 BN BOREA ARG B, 10 RAE TR
] 5 5340 5 /N EUR M- BRUG  JFR R J5 2135 W R EA T AR B0 T A e i
1.16 Sitaih

H GraphPad Prism 8.0.2 {44122 &, X9 Zcdl - IE AT 5 R 22 5 225317 (one-way ANOVA) Fl
25 5% o E VR

2 ZEREHSH

2.1 FILEBRE T7SS EMERZENHT
HRAE LA SCHk B LA S I ) 3 ( NCBI, InterPro ) Xf JCFL&EER 7 GD201008-001 #4743 #7 , 78 Hi 3k A
HH LB 1A T7SS FERFR , HAZ O B 045 4 AR FFE R (esad LessA L essB L essC) 1 i 25 H & A

x100% .
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(esaB) , LIS 2 FRHIHE (WXG ZEF LXG K5 ) o HUME] 1 4> LXG KIENEY) A964_RS05270, i1 T
T7SS B FE L B E] 4 4~ WXG100 KIEIEY, 535~ esxAl ( A964_RS05315) L esvA2 ( A964_RS05310) |
esxA3( A964_RS01420) Fll esxA4( A964_RS09500) , HH esxAl esxA2 FHAR , 1 F T7SS FEH % I | esvA3  esxA4
FETE T RSN (E 1) .

D> ) mmp o) ) MEEHED 3 mp o> mp o4

1 T7SS ERKTRE
Fig.1 Schematic diagram of T7SS gene cluster

2.2 essC BEETREKE EiMREE

B BRI HL 2 JFORL pSET4s-essC 28 ¥ JLRAL , G XT essC-P1/P4 Xt WT I AessC FRi#EAT PCR 42
FE,WT BRKE S 5 257 bp 7280, AessC #RAGINE] 847 bp 724y, BNALINERE T 4 410 bp Y essC &, [H] BT,
JH essC BRI NFRG [ essC-A/B i#E—20 40 0E, WT FRAERT I 2] 841 bp K/NEYF=H), AessC BRAG A 2], UE B
AessC BRIGENY) . FAMEE L BURL pTCV -essC 20 ¥ T 578, FH essC FHERI N ER G HIXT essC-A/B Xif HAb
PREFT PCR %5728 , KIS 841 bp /74, EH B AME CAessC H BT (Fl 2-A) .

H RT-qPCR £l WT ., AessC Fl CAessC BEH essC FER 55 556K 4558 (K] 2-B) 7, AessC BEH RN A
B essC FEHFE K WT 5 CAessC KRIJRERF] essC FLRFE 58, WS EKOE FE—E503E T AessC BRI EERLT

A
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5000
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skeksksk sk

e Em |

M 1 2 3 4 5 6 7 8

8_

Fold difference at
mRNA level
PN

T

SRR @

,__I__l 1 1 J

WT  AessC CAessC
ik Strain
B2 EEBRKK AessC FAE MK CAessC 1) PCR £ E (A) RH essC EFEERKF S (B)
Fig.2 PCR identification of the WT,A essC,and CAessC (A)and transcriptional level analysis of essC gene(B)
M. DNA marker 5000; 1~4. P1/P4 5453 SR IN EF A bk BREEHE AessC TAME CAessC FIFAMEXT IR (ddH, 0) ;5~8. JLH BT H4
SRS T A B R IAR AessC HAME CAessC FEIPEXT R (ddH,0) .
M. DNA marker 5000;1-4. P1/P4 primers were used to detect wide strain(WT) , AessC, CAessC, and negative control (ddH,0) ;5-38.

Internal primers were used to detect WT, AessC, CAessC,and negative control(ddH,0).

e P<0.001.

2.3 essC EREERKT TR GEBKE < BE BT

TE 37 CEM T, WT ., AessC Fll CAessC K i) Az 4 3 20r
ST 5 () 3) , BT essC 3 PR B B2 X2 B sl

THB 55755 B AR TC ] 2

24 T7SS RMFENMUR S FHEAEHE Sl DN
X35 B WXG KK EY) ExaAl . ExaA2 , ExaA3, 05 e ChossC
ExaAd #4744k, H 8 FAX 437 5 K/ TE 28 k 0 1 1 1 J
Jedt TR TR S A I 740 oo e B
b, 405 B T SDS-PAGE Kl 45 5 7R | 4571 3 FISEIE WT . AessC A CAessC £
W (161 4) A0S 08 11 S /N U 1 4 1 .
Z PR R F] 1:100 000 LA F, LXG KIEIKY) Fig.3 Growth curves of WT,AessC and
R T RIEYE, RREMINFRIR | JFZE) T7SS Y53 ik CAessC strains

B FEPE WXG RIER) 4 DNEYIEH



% 3 1 P4, 55 B AR IR TEFLEE R VIR M RS EE 1 EssC B9 A9~ I RERT S 583

2.5 EssC XtR# 53 ik B 500 MMM 1 2 3 4

HT WXG ZIE)IKY) EsxAl EsxA2 EsxA3 EsxAd 2
[ P9 AR BE ey, ARG AG I 1 4 Fob 22 5 BT AR 1) 52
SURONEAE  UESE BT Z TR SEAFAE S SR (B 5-A) o
il #1144 B T7SS WXG M Z s BEHLAXT WT Al AessC 11
AR M 43 i 54T Western blot &0, 25 5 (# 5-
B) n , TEE AR, WT 1 AessC KR RER I 3] WXG
W), AE AR T HA WT BREIN ] WXG JIEH), AessC B4 T7SS RHE B AL AR
B R AN F] TR I B (38 SR lﬁ( K 5-A), H i Fig. 4 Purification testing of T7SS substrates
R BER A2 4 TR I 4 W 75 50 EssC S {ELTT L M. Marker; 1. EsxAl;2. EsxA2;3. EsxA3;4. EsxAd.
BB, 2/0A 1R WXG JRYIHEET EssC 43, [RIINE, LUK EE 11 GroEL Sy % BR | B (425 11 vh REAG I
F| GroEL, 73 WA HE I HP A K I 3| GroEL, Ui I H HU 43 WA S8 AN & ML N 20 43 13 45 2R T A

[ZEfzS VR

Cell Supernatant

A B

EsxAl EsxA2 EsxA3 EsxA4 WT AessC WT AessC

anti-EsxA 1 ANti-EsxA ] we— c——

) ANt-BSXAD  we— e
anti-EsxA2

anti-EsxA3  eee—Gc——ry

anti-EsxA4 — . ——— — anti-GroEL e wdl *o¢

anti-EsxA3 | M—

B5 T7SS R¥MEBKZ XKL (A)FI Western blot 1l (B)
Fig. 5 Cross reaction( A)and western blot detection(B) of T7SS substrates

2.6 essC B E TR KX H i B 1 20 ha & 15 68 1 89 =20 T W T . SR, . N—

5 WT I, 55 B AessC 1075 15 5 350 ( P N
0.01) , Ak CAessC TEMERIFRE WT K- ([ 6) , %0 2% =
essCC A e 22 W IR T BR A i FE ML M £e
2.7 essC EEER K XM B B A B 1RO B = |

Sy BEREFR 10 B 40 I 40 LT 25 LI 7- A, R JiT LDH TWT dewC ChessC
MO I essC PRI 2 0 TE 3L 476 B T3040 L 25 1 B il Strain
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