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Fig.1  Overview of 2-DE exoproteins profile of EI Tor V. cholerae strain N16961 .
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Fig.2  Overview of 2-DE exoproteins Erorﬁl@gﬁ' FPERE M AR TR B85 htto:// journals. im. ac. on


Absent
Image
File: 0

Absent Image
File: 0


749

El Tor 2 FLYNE 21 M 5 (AWI8 40 BT . /A1) 4 31(2009049€6)

ST0 N %SS 61 651 T0S9L 81289 10°S 08t [L80FOST |13 Butpjoj pue souBULuBW U0 ugajoxd yjeup [
L1°0 N %SL 91 Sl 9889L 31.89 L6°F 08+ 1L80F9ST |3 Surpjoj pue vouruUIBW ULIOL ] ugajoad yeup IS
D_ .D Z Q%um.m @ _m ONF@N OF_GN —mw mh‘m me.O.v@W~ __u mz_w_:m—_.ut:_ uo u:_vm:m,_u —.m:m_w m:—_r— h:w_:.uv._ w.u.::ﬁ—mmw_ n:::-f.(ZC _ —N
1670 N %St 6l 10T 10v0F LITHE 06°S €6°S $R6079S1 | 8 sowdzua otjoqeIRw Vv oseyjuds oualsso g9
18°0 N %99 81 761 68501 LITHE 98°¢S €6°S $860F9ST | 13 saufzua orjoqelsw y esequuds supisld /¢
SE°0 A bt 91 LL LFTTIl SPIIT 0£°S S0°S 9SH10951 |12 Soukzu otjoqeIw ASBULIXIPOIY I
L1°0 A %SL 81 6 LPTTIL  SPOIII 0g°s S¢S 9SF10981 |18 sawdzua orjoqeR asRULNIPOIY  (Of
££°0 A %S9 I 8t PO161 P65ES 60°S P61 99510951 | 12 souLfzua otjoqEIa oanend coseunmp ]
8€°0 A %0€ z 8L 86 P65€S 01°'s 76t 99610961 | & saudzua drfoqeia aanend coseunigo 0
£1°0 A %09 91 9zl 01089 A lsy €1°S 66t 88LOYIST | 12 Souzu drjoqEIw oanend coseuniyd 19
€0°0 A %S¢ €l L 12606 LST06 17§ 06°t 86L009S1 |12 souzua dIjoqRIa ISRUNID Qg
+0°0 A %0L 1z SS1 L5206 LST06  0E°S 06t 86L009S1 | & Souzud d1joqEIAL osEU e
91 N %65 o1 [ 8968¢ 811LS 10°S 8Lt 6S9THOST | Buipjoj pue sourUSIUEW UL mngns py (9 «utuomdeyp  gf,
90°0 A %99 91 961 9p9¢E TLOLE 0g°S 9°S [€61F9ST | B Jonodsuen uioud ousepduad Fuipuig-oeAXxoqEap-1) ¢
Sh0 X %89 1 PET 680LT TLOLE 0£°S 9°'S 1€6179ST | B Topodsten utsjord onusepduad Surpuiq-siepixoqmatp-y7) - ¢I7
¥E'0 A %0S ¥1 €€l 9069€ TLOLE ws 9°'S 1€61795T |13 sonodsuen uond ounserduad Supuig-oweixoqeap-y) 98]
€1 A %SL 0C LIT 1669¢ TLOLE 0g°s 9 [€6TH9ST | Topodsurn uoad onwserduad Suipuig-oeidxoqEop-¢)  G8[
99°f A %59 w 9T 0T89¢ TLOLE 0€°S 9GS 1€61198T | 5 tapodsur woad orwseyduad Suipuig-awxoqeop-y) - |
10 i %SE 01 8L 0ISLE TLOLE 0g's %S 1€6179ST | 1apodsuen upgord owserduad Suipuiq-aejixoqeaip-y) 78]
S1°0 N %S Sl 111 ovILS L¥L9S LS ¥5°6 6SLTYOST |2 soudzua orjoqEiew unns eydpe <[ osequuss JLy €8
wo N %L9 I Is 6LS6 L¥8TC 8I°S LE°S 0SLOPOST | B sowdzu drjoeIw ey esp/Hdyy auepxonue  ppg
SE0 N %HEE o1 €6 1€Lp1 LY8TT 0r's LE°S 0SLOYOST | 12 souizua orjoqEiRw Ajurey esp/ndyy quepxonue geg
utaoad
€0°1 A %9% 81 11z £PEIT 982LT 0€°S 0TS THOOPST | B JTopodsuer T T E T m— ,_:____a 87T
uia0ad
LT°0 A %8S T (8 0ETIE $698T 8T'S PE°S 981961 |8 Topodsuen T m— A.é:_m 01T
ua)0ad
wac \ﬂ Q\omm m— —N— WWF—M VGOWN CN m .Vm.m m@».w:uomﬁ _Fw .—tﬁam—a.ﬂ C:_:.—.m .vmﬂ_mm_&_hu.» ..-vtcam:mb Uﬂ{ 125 ..:.__:_m wCN
uajoxd
10 A %08 4 01 PlEse LT80€E 61°S €1'9 06L109S1 |3 1opodsuen ot oA <pdsi gy piok ﬁ.a.aa 961
- uajoxd
€20 A %TL 1 $6 0ISLE 8789¢ 81°S 61°S PLETHOST |13 topodsuen i R A Py i ﬁ,z__:a 181
91°0 N %6L I 8 6T r186€ %S 88°C LOGIYIST | B SoukZUD DIjoqRIW aseUaRoIPAYRp SumeE 67|
910 N %SE 11 So1 792€T 9T€T 0¢° ¢ 0TS 1001981 | souIdzud orjoqEIRW aseun| aRfuspe  ¢z7
€170 & %S9 L | ¥RGIL S86L 0g°s S LSSTHIST |18 SUAZUD DTjocEIaW asesatpoydsoyd-, z apuospnu-o1pso- ¢« .z 09
oA %, .U__“MMM % IS EHHN EUMM”M (1% uwn (o vw_m n_&“ Zm.”n“ N :c_.,.v_,,m,rwu uonpuny urajoad awey U0 hwhﬂ

oy’
SR

EES

MOQG_Z mﬁ.?v\c{,u OMEQ.E 10} _«rn_ .wO Hﬁmuﬂ:‘—w&—l—m w—ﬂ uL T.w—..uvum_u SUL0LJ I U_ﬁ?ﬂ_;

EHIFEHBHTLESI96IIN B 2R M 1%

© HERFERMEMFAFFATIE S wESE http://journals. im. ac. cn



Xiaomei Yan et al./Acta Microbiologica Sinica(2009)49(6)

750

50 X %E zl 06 0£S09 16509  0€°S  8L'S  POYIVOSI|E urajoad eonatjod<py S8PIDA umiond eonaoddy oL
19°0 A %09 61 €Ll TLED9  1€S09  61°S  8L'S  pOPIYOSIIE uoroad eonayodiy S8FIDA umioad monoqrodiy 69
9z°0 A %9 81 651 LILI9 1€509  #T°S  8L'S  porITSI|E uaroad eonayiodspy S8FIDA umiod onoygioddy /9
81°1 A %98 [ L6 TESE  PISYE  0E°S  LL'S  OPEIYOSIIS uaroad Teanatjiodiy PEEIDA wotond onapoddy /6]
0 A %Sy zl SIl 19266 T9TEE  0€°S  ¥E'S  pIIIPOSIIS utajord [eonayiodiy 1011DA utoxd peonayiodsy 40z
80°0 N % T 99 86hLI SWTZ  OL'F  T9F OLBOFOSIIE  Suipjoj pue soupusjuIEW U0l diy ugoud spoys ey geg
6L°C A %R T 651 8961 TGI8 TS 0E°S 886009511 uno) usfjouary - Z1€
Tro X %9 I SL  €T8T€ TGI8  8I'S  0E£'S 886009515 uno) wskowary  9F
70 A %S T €Ll IY0EE  TL6IS  9T°S  0E°S 886009515 o) utskjowaRy  GOZ
LETO A % z S6  19ze€  T6I8  10°S  0E£°S 88600951118 uxo1 wskjowary  €(g
LT°0 X% I 8L  SEL9¢ TGI8 TS 0£°S  886009SIIS upo} wskjowary /]
uraoad Furpurg-areydsoyd-¢
€070 A %S9 ol a8l £lcsy vIcsy (U 1+°9 LSSTHOST |13 i -joa00A[3 onusepduad wuodsuen Hgy e1eydsoyd-g-jorek(d [
. . . ” wwio1d Surpuig-sreydsoyd-¢

6€°0 A %S €l 101 SL68y  ¥IT8F  OL'S  I¥°9 LSSIHISI|B Japodsuni, i ol e Ty aligpnag 90
91°0 N %S ¥l 6€1 8Y6LE 1926€  96°S  08'S  TOOTHOSIIE sawkzua drjoqeRw aseuaSoapAyap opeydsoyd-¢ apluppemddls g1
%0 N %98 o1 I S6vOF  Se88€  II°S  16°F  SOSOPST I sourlzud drjoqERw 11 sseo «oseop[e aeydsoydsig-osoony 9]
700 N %t 91 SST pLVGE  0886€  0E€'S  68°F  TrITyosIIE swouodiiod umyjadel| aeld wpdey  gLe
16°C N %L9 LI €91 0ESHr  0886€  0€°S  68'F  THITHOSTIS sjuauodwios umyjadey| el wpsey  gge
¢ N %S9 €l 601 9E0Ly 18866 TI'S  €6'F  98ITHISIIS sjuauodwion umyjade]y Ol wpsey g
LLO N %0L zl 6 LESLY I886€  0€°S  €6'v  981THISI|IF sjuauoduwon wnjjadely Pl wpsey gl
€9°f N %S 71 1zl 6E1FF  8SEOF  II'S  S8°F  LBITHISIIS sjuauodwon wnjjadel y wjoad 0100 uiEse]  GGE
€y N %68 Sl 6Cl €FCr  8SE0F  0€°S  S8F  L8ITHISIIS siuauodwon wyase] v upioad o100 uypdey  pog
6€°0 N %6 o1 OL  OISLE  8SEOF  0€'S  S8'F  LBITHISI|IA siuauodwod wnfase v weroad 100 uppBey €81
9L°0 N %9r €l 601 68S0r  8S€0F  0€°S  S8°F  LSITHOSTI® siuauodwod wmppage| v worord 2100 upde 91
€€°0 N %ge I ¥9  0L89F  8SE0F  9I'S  S8'F  LBITHISI|E siuauodwos wmnfase]| v wtoad 2100 upley g1
60°0 N %8S T €0C T  9¥989  EL'S  €6'S  06ITYIST|E sjuauodwon umfaSey W31 werord pareroosse-sjooy rejpde];  OGE
10°0 N % 01 T ¥eITy 916k €6°F 90°S  681THOST|E siueuoduwod umjade] 1814 weoxd pajeoosse-sjooy sefEse])  G9E
10°0 N PbEE o1 YL €890F  9l6kF  06'F  90°S  63ITHISI|E suauoduwon wnfasey| 151 waroud pajeroosse-yooy av[pgel)  89E
S0 N %SE 1 €8 €TESy  9l6kk  9TS  90°S  68ITHISI | siuauodwon wnjadey| 81 uioad paposse-yooy dejpBRY  pg]
60°0 N %6T 01 vL  €S69F 916k LTS 90°S  GRITHOSIIE siuauodwos wnfase | T8 wejond pajerosse-yooy defadely  GZ|
SL°O N %t il FIT 908y LISOF  OL'F  ILF 96ITHOSTIB sjuouoduod wmfade| g A4 woroad ooy rejofeyy  £GE
9L"1 N %6T 91 6€1 vossy  LI9¢  6LF  TL'P 96ITROSTIS sjuauioduwod wnfadey | 4314 uttord ooy tepSey  9g¢
0z°0 N %bLL € 0S  LESLP  LIS9F  SL'V ILP 961THOSTIE sjuatiodwon wnfjade]y 4814 uttond sooy weppSey 611
OmD Z L\uwm. _ \\D mh@mm —mch mm.# OMV A—\@_N.v@m_ _ _.rm zu:u:cn:::.u wir rmm._h— Mvnw_r..m :_t_.im_ _u:,— %_ix_v_ﬂ.uﬂ_ —mu:&m—u: O@_
L1°0 N %Ly 2l 16 80IEL  660EF  6C°S  HO'S  68EOFISIIB stsaIus watolg 11, 101) uonesuop  9gg
¥2°0 N % I 68  6S98¢  8T86C  6C°S  9I'S  LSTeyosIIw stsaIuss w01 §1, 40198} uonEFUOP G|
_c>.ukq n._uznm‘.om rNoUm :.:OU r—bug—é NQ wﬁ.— m—.um v A—NUV .OZ :Qﬁwuuu{ ECCOEE _.__oyc.:u bEmZ —:Ecuh— .OZ

[eudts “dog ar00g  (PAYW ([P Id Id T€DN tods

T

© HERFERMEMAFFATIESwESE http://journals. im. ac. cn



751

TON N $SOA tATRIBMJOs ] [RUSIG o B
bL_ :.— :Qﬁ_mcﬁ ﬁﬁﬁ—m L—ﬁ :5.& mv..wﬁv.—:mqu DIoM .mm::.m; A_nwm v—L “4:1 A_ruu v_—z m:—r_> .U.:u,?w:—qm LLOUWANS m:: %A_ _Yduﬁ_:u_ﬂﬁ DIOM h_n.v v—& _:E n_.mu V—E 0} m~—:=_am®.h50 w.u,:&.—.m Qn_r_. .N M—V-— —i .n,hva—_,::: ﬁoﬂ—m Cm@_;:— @m: 0] _:—QQWM,EQQ ﬁ—ﬁﬂ—:ﬂZ

n yoIeas _m:u_m L0108 AY] JO S]Nsal Ay} sapnpout j * nwm‘m,_phuvuuun_u 9819400 2ouonbos sueaw %08 _u.mw -7

El Tor 2 FLYNE 21 M 5 (AWI8 40 BT . /A1) 4 31(2009049€6)

oy’
SR

EES

81°0 A By 11 STl glTer  plgek 06’k 09 EITIHOSIIS souzue oAEpRIZap aapend cwsdin — gp
wo A % @ PT €IZ8€  S689€  08°S P19 09SO9SI | R sreymsony onuseduad «sapodsuen Dy Eeﬁ__mm_ﬂ 8Lt
urajoxd
N.V O } QN-.VM @— Om— Qomwm w@wOM 8 i m .V— ' @ OOWO.WQWM _ —.u .~nz\~0ﬂ—.n=5.~,—. ww::y:_ﬂ—lm_m..‘::..mc:m— u.——:mm_ﬁ—m.—mﬁm .L@«._C»—m:ﬁ: Um—< ¢~m.“___.~mw__.: Qh—
60°€ A %L I 65 609  9serk  €I'S  6E°S  0IGO09STIS souudzu atjoqeiow ulord paepaa-ugjopuids - 6e|
SI°0 X e 1 0Tl ¥016v  LEE8F  6T°S  PL'S  88S09ST|E souizua aAfRpRISop 0q aserod Q[
00 N % <SS <l Il 16£9 9086< €0°¢ 09°¢ ELTHOST | sawdzuR otjoqew 1njdxoqued eaniddiousoydsoyd  /p¢
80°0 N %98 61 651 8I¥E9  9086S  SL'S  09°S  IELTHISI|E saufzua orjoqeiaw aspupjixoqred omant{djousoydsoyd  ¢g
u0ad
ve's A bty a 01 6core s91e oL's OL'8 178009511 1apodsus.], Suipuiqg-opeydsoyd  onuseyduad «oypodsuen Dy EE.,TH:_L €6l
96°0 A %G €1 6 16596 9/609 0Z°S 9/°G 1020#9S1 | 8 Jopodsuety,  uoad Surpuig-apndad suuseyduod <aspodsuen gy apndad G8
(A3 A %98 €l Y6 ISS9S  9LS09  0E'S  9L’S  10TOPOSIIE aonodsuey),  upod Supuig-opdad onusejduod wonodsuen ngy opudad g
070 X %0L 4 €8 9655 9809  0¢€'S  9LS 10Z0¥9ST | 13 tapodsuey, wajoad Surpuig-opndad onuserduad copodsuen Dy apndad o8
WB c A Q&w@N Cm @@ NNNN.V NOMWM @.—u .V wc .—u —@m.:.v@mﬁ _ _m su T.:C.HQ tn:u.ﬁ—_.:m—: (_U~SAV m.).z—u.u:r— ._._TBC.-& M:.m.:.——.:mc_ REJ) Mm—
Vm .O Mv QNQ WAV N.\H .Vm m*\ww? NN&..—IV Om = W O— . W MWVNQ@Wﬂ _ ﬁ t—:ﬁ—?—& L:—w.:—:r#: .Fv—_._o U_:'_. :_Mﬁ:a_ L:m.._m—-:b:_ RETN) N— 1
NM .N } &NQ@M ﬁu CM— Om—g @MOP& ON .—u —W .v mmémﬁ _ —.«.—~ mr—.—m::.:— n-—.——w.?—:_.w-: Lm——‘_c DQEC :TECLQ .wEm._n__\:m:_ REX ) W.W—
€0 A %98 01 08 0lT6g CoTHE 6C°S L0°S 11TTHosT |8 surjord dueiquiaw Ln() ydug uwiord suviquow Lo ¢/
urajoxd Sut
£l A %yt st 601 zeles w9 L6’s w9 POTLPOST 113 somodsueay, -puig-apndadogijo onusejduiad «anodsuen Dy oz_.dhk_cu:m L
maj0ad Fur
70 A %95 st 601 PLeS wr9 88°S w9 POTIPOST I souodsugy], -putq-apndadodijo onuse, aodsuen Dy ;_,_.E%_cm:c. EL
0L"0 A %Sy I 8L 615ey 6LLEY 08" 68 86910951 |12 sonodsury),  waoad Sugpuig-osoljeun owusepdiad comodsurn Dy asoiEw - gp|
0 N %98 Tl 101 IT10% €£69¢ 0g°s <89 6SPOPIST |18 sawkzua drjoqeiau aseuagoIpAyep sl /9]
1170 A %Sy C a4 016€8 016€8 06't 88'¥ 81910961 13 ugioud Eoratpody aanend «osedr| Ly
ujoxd Sui
0 x %99 z P SCI It PHE6E cT'c poC 8T90F9ST |18 Japodsur ], -puiq-punoduwoa-uoit ouuse|duad «anodsuen Hgy .n ﬂ___ V:EW SS1
1€°1 A %L Sl VPl TECSE  €ETSE 009 199 LSHOY9SIIS utjond Eonayiodiy utjord pweFounuut - 6]
¥1°0 A %6T Tl 66 9TLSE IP6LE  68°S  T8L  FI6009SIIS : anatodiy wojend oueSounumy  z61
Lz°0 X %59 7 01 Ligyr  6vlcy 6P L9F LTETO9ST 118 wajoad peonaylodiy 89S0VDA umoad [eonoyiodsy gy
050 A %SS €1 201 L0889 80889 0g° s Iv's #080095T | & ujord Eonoyiodipy £E00VDA umiond [eanatpodsy 8¢
90 A %9 91 L01 19€SL 80889  0E£'S  I¥'S  +08009S11%3 wooid onaroddy £E00VOA umiond [eonoqleddy  gg
9€°0 A % St 61 161 TLISL 80889 0g°S [§Y #080095T | & upjord eanarpodiy ££00VDA umiond [eonayodiy 8y
00 A %EY 01 L8 SSLIE TH0E 0£°S I1S°¢ TESTHOST |13 ujond eogatodipy €TSTOA uwiord eonayjoddy  go¢
0c 0 A %S cl £8 88565 1€509 w's LS POrITOST |5 uiond Eonatodiy S8PIDA uwloid [eonaylodiy 8L
670 A %9 @ 141 LS009 1€£609 8T'S 8L'¢S POPIT9ST |18 wiajoud 1ayloddpy G8PIDA uwloid [eonaylodiy SL
_ m_____m”_m.w“ %05 EHN ,_CUMM“ - UM_M_._ o VHM__ ( _Lw_mp“ ( _m_” nﬂ ON] ::_mm_mm.“” uorpuny usjoxd BB UIR101] HMQZm
-l %

© HERFERMEMFAFFATIE S wESE http://journals. im. ac. cn



Xiaomei Yan et al./Acta Microbiologica Sinica(2009)49(6)

752

L0 T N %St al 06 16ETHT L189F 0T'¥ IL'¥ 961THoST |19 spusuodwoy umjjaseyy A31 uteroad sjooy eypasey ¥s
L0°0 A %t 91 €L SS0L8  SPOIII 8P L S0°s 9SF10961 | 13 souLfzua drjoqeiaw ASPULIXIPOID 66
£0°0 A %65 7z 661 8€SL8  SHOIIT #0°9 S0°s 9GF1098] |13 soudzua orjoqelaul FSBULIXIPOID 86
11°0 A %8S 0g 9¢€T ¥IST6  SHIIII 0TS ¢ 9GF1096] | 13 souLizud dIjoqeIaw FSRULIXIPOID 06
12°0 A %S9 8T 60T Y0026 SHOIIIL 0F'9 0§ 95k10951 |19 sawfzus drjoqeIaw SSRULIXAPOIL: 88
920 A %0L 8C S0T T/EH6  SHOIIT L S0°¢ 9Sk10961 |18 sawfzua drjoqeIau ASEULIXIPO]ILD <8
€0 A %98 Iz €61 65886 SHOIII 90°8 S0's 9SP10961 |18 souizua otjoqelaw ASRULIXIPOILD 6L
w0 A %EE 8T €1z LOV66  SPOIII %S S0's 9SF10961 | 18 soudzua drjoqelaul ASBULIXIPOILD /i
90°0 A %88 61 101 €06€01  SHOITI %9 €0°¢ 95F10951 |13 souzua orjoqeiou FSRULIXIPOI D 9L
§S 1 A %St w Pl SPOIIT  SHOIIIL 08°8 S0°¢ 9SP1095T |18 SowAzUD DIfoqrIa SSRULIXIPOIILD [
L0°0 A %0€ I €S T8T€T LST06 8578 6'F 86L009S1 | 12 SowAZU DIfoqRIa aseunp  Oge
0z°0 A %6¢ 61 ozl 8EP09 LST06 65 Y 6'F 86L009S1 | 12 SowAzu OIjoqrIaw aseunp /]
SL°0 A %9 38 9Ll 79L79 LST06 wy 6'F PSOIFOST |15 souwkzua HjoqeIaw aseunup [
8Ll A %S9 k4 og1 89119 LST06 08°8 6'F 86L009ST | 1B sauzua rjoqeldu aseunup - Ge|
01°0 X %09 [ 691 81018 LST06 L9°9 6'F 86L0095T | 13 sowizua orjoqelau aseunp [
90°0 A %6T 61 €l 9%6¥16 LST06 6r'v 6'F 86L0095T |13 sowkzua drjoqelau aseun 6
Lo ! %EE T €02 TLLLG LST06 wy 6'F 86L009S1 | 2 sawkzua HrjoeIaw aseuny 8L
80°0 A %08 S1 crl TLOLE TLOLE 08°8 Y 1€61#951 |5 Topodsuen utaord suuserduad Surpuig-aredxoqeap-y1) o7
€670 A %St a SL 0TS8E 01SHS or'9 ¥T's 89510961 |5 souizua dANEpRIFIpP asepudedoume /¢
SL'T A %0E 1 SL 68LLE 01SPS €6°L ¥T'S 89510951 |13 sawkzuo aanepeisap asepndadoue— g¢z
0£°T A %t Pl 66 €LESE 01$PS WL ¥T'§ 8961091 |13 sawikzus sAnEpeISap asepndadoume zez
910 A %St Sl 011 68€9F 016KS SI'g vT'S 8961091 |15 souwkzua dALEpRISap asepndadoume ¢z
870 A %0¢ Ll LET LLSTS 01SHS or's ¥T's 89S10961 |15 SOWAZUD DALEPRITIP asepudodoume /7]
L9°1 A %09 €1 68 06STS 018 09°¢ ¥T's 89G1096T |15 SOUZUD DATEPRIZIP asepudodoumue 7|
91°0 A %St I PL TIgES 01SHS 08°8 ¥T'S 89510961 | 18 SowAzuD dATEpRISp asepudadoumue ¢/
L0°0 A %Y 81 Ly PEI6S 015kS 1579 vT's 89510951 |18 sawdzus sanEpeisap asepndadoumue— zgy
¥E'0 A %t €1 68 #006C 62L9T 0T L S0°S TEL109ST |18 1opodsuen —— T — .uc.ﬂ.m_u_wm SIg
utj0ad
L0 A %08 al 601 Sroce 7698¢ 1L res S98IPOSTI & tndsEn ME_E.:_‘_:% oumue .:Emﬁ._L,:sL «1opodsuen gy pre .,E,_:_m 6T
utajoxd
F— O \ﬂ Qxcm..v V— OMH MW—mm .WGCWN wmo —vm.m m@w—gmﬂ _ —.m ._utax_w_:u..: m::u:_ﬁ_l_y_cm c:__.:m ;_Ew‘m_Lftr_ r.ruﬁcam:m,: Uﬁ{ _u_um nw-\—_:_m N@N
surajoxd
S€°0 A %08 o1 06 PL¥SE 98L0€¢ €L°9 SP'9  OF6I08EST 1B tapodsuen T T e T S — .w:___a €82
90°0 N %EE o1 9L 06581 PLETY 60°9 ¥6°S LyP109ST |13 sowkzuo orjoqeiow asejsuen[Spae yo)-[A10e /(g
10 A %6T Ll Tl Y86YL SLTLL 08°8 91°¢ LSSTHOST | 13 sowikzua tjoqelow asersatpoydsoyd- g apuoappnu-onofo- g« 7 9z]

€-76 n4a)oy ouqua 10 [ Jo jurpwadns Ayl ut pajaep

19101 ]

[ANAR

EHAFEHELTLHCEBWERFOE 3%

© HERFERMEMARAATIESGwESE http://journals. im. ac. cn



753

El Tor 2 FLYNE 21 M 5 (AWI8 40 BT . /A1) 4 31(2009049€6)

oy’
SR

EES

120 A %ST 9l vl 86/0S 0859 WL LT°C 029100615 SAUAZID AIEPRISAD aseojordjumnnisseway ]
9€°0 A %0¢ 81 Tl 96805 0S89  OI'L LTS 02910961118 sawdzua axlepRISap aseajoudjumnngEteway  gp]
£€9°0 A %St 1 €6 8SL0S 05859 8Tt LTS 0T91098T |12 SoWAZUD aA1epRiSap aseojoud jummnniaseway - g6|
01 A %SE Ll 0€T 61908 0S8S9  08'8 LT°S 07910981 |5 SOUIAZUD DATIEPRITOP aseajord uunnEzewsy 681
So°1 A %0 91 811 61908 0S89  08°9 (TS 0791096113 sawAzIa aATEpRISap aseajordjunnyEseway - gg]
L0 A %St 1 16 SE016 0S89  08'8 LTS 0291096113 oAz aAnEpRISap aseoajoxdjumnniSBeway Q]
12°0 A %S¢ 91 S11 016 0S89 919 LTS 0T910961113 SIWAZUD AIEpRISaD aseatoudjumnng@Beway - ¢8|
Se'0 A %ST ¢l S8 PISIS 0S89  00'8 LTS 0791096113 SoWAZID aAnEpRISap aseatoud juunngBsewny 48]
€L'0 A %09 Ll €€l Serls 05859 09 LTS 07910961 |8 sawifzua asneprISep aseojoud junngEseway €8]
06'€ X %Sh L1 9z1 18105 05859 08°S TS 07910961 | 3 sawkzus aAneprRIsap aseojoud jumnnjaseway 8]
or'€ A %59 81 Tl 61908 0S89  T0°9 TS 029109513 sowdzuo aAnEprisop aseojoud jumnniEFeway o8]
€1y A %S¢ 0T L91 FISIS 05859 SI'9 LS 02910961118 SOWAZUD 2ANEpRISP aseojoud junng@sewoy - g/
L0°0 X %ST €1 98 TT0ES 05859 19'% LTS 0T9109ST | B SaWAZUD dANEPRIISp aseajord juunnsdeway g/
S0°0 A %98 1 9% 855 0S89  ¥I'8 s 07910961 | 3 sowdzua axnepeisap aseojord uunniEseway 9|
0z'0 x WEE L1 621 0695 05859 709 s 02910981 | 1B sowdzua aAnEpeiSop aseatoud junn@deway 9]
Lr'o X %St ¥l 6 €PSLS 05859 09 s 02910961 | 13 SOWAZUD DAnEPRIBp toad /utunnsseway - g
vl A %89 L1 o€l £1SLS 05859 SL'8 TS 07910981 | B sowdzia aAnepeiap aseojord juunnpdBeway - ¢g|
wo A %SS 6l €61 96vE91 05859 17°9 7€ 0T910961 | 13 sowdza aAEpRISop aseojoud jutunnageuway Ly
S50 X %S L1 0l TOPH91 05859 L1°9 s 02910981 | 5 SAUAZLD OATRPRISAD aseojoud jurunnj3seway 44
€570 A %0€ <1 901  0£2991 0S89  08°9 £Cs 0T910981 |18 SowAzID 2AnEpRISop aseojord jumunniaseway - g¢
€6'C A %ST 91 81T $1€S91 05859 99 s 07910951 | 5 sawdzid aAnEpeISop aseajord jurunnyEseway 8T
S 200] iy %0€ €l Tl 61061 9€H9€ 9¢'8 L6'% 18217€€T| 9 urxo) wskjowary - Gpg
0z'0 A %6 S P11 9697T 60£T8 8LL 1€°6  0IE0THOST |8 urxo) wsjowary  ZEE
S0°0 bs %6C ol ¥zl SESST 90SPE €6°L v 689¢68CTl | urxo) wskjowory  ¢TE
90°0 A %St 91 ¥zl 9728¢ 6bL1S L1'9 [y 8£78697¢ | urxo) wskjowaey 667
£0°0 N %688 o1 o8 68LLE 1925€ $6°9 8¢ 2002951 | 3 oz orjoqeiaw aseuasolpAyap ayeydsoyd-¢ apfyeppwods  ¢oz
91°0 N %09 L1 6L1 SHOLE 1975 L0'9 8¢ 7002951 | 15 sauszuD Drjoelaw aseuagorpiyap apeydsoyd-¢ apAyapraand|d 7oz
S1°0 N %69 <1 Sel roI8Y £616€ 6T°8 S0°S IP1TH9ST | 13 sueuoduiod umypedery qeld wppsey 60T
S0°0 N %St o1 8L SS0L8 €6v6E 088 S0°S I712F9ST |18 sjuauoduiod wm[pasey el ey L6
90°0 N %EE T 01 16168 0886€ €LL 68t  THITHOST | susuoduiod wmjpasey a wesey 801
L1°0 N %0€ 11 8 96805 1886€  99°L €6 98121961 | 15 sjuauoduion wnpese]) D wipsey 061
¥6°0 N %6 €l <01 9680 1886¢  0I°S €6t 981TH9ST |18 souoduiod wnjpdey D upley 8l
$0°0 N %0 91 St 06+06 1886€ s €6° 981THIST |18 siusuodwion wnjjaSey D wppEsey 6
71 N %08 u <6 9zE8Y 8scor  08°F 8t L1981 |8 siusuoduion umjppdeyy PEp
90°0 N %8S u 16 LEIYS 801 18°S S8t 81219651 | B suauoduwod wmyjesey v upEsey oLl
90°0 N %t I 1Tl €958 801 €66 [Ny L81TH981 | B siuauodwod wnjagey) v oupsey <ol
#0°0 N %¢EE w LLI 10SL9 97989 70°9 €6°S 0612H9S1 |13 spuauodwon wnjjagey) W]l watoad pajeroosse-yooy ejpser g
L0°0 N %S9 o 86T 09LL9 9989 119 €6°S 0612H9ST | sjusuodiios umypasey WS weoxd pajeoosse-sjooy w[aSe])  [¢]
LE0 N %65 9[ o€l 63681 L1897 0E'P 1LY 9617961115 sjuauoduiod wnjjadey) A31f uonord ooy wmpser GOz
€20 N %0€ € o€l Tr8ss L189F  ST'F Ly 961TH951 |18 swauodwon wnjagdey A31f uoad ooy SRy 9]
apndad o’ o P, By 08 B) G
_c> % _m:m.—m Q\QUW .Lamn_u ._CU.WMWM n_w_w u.p_\ﬁr__ :mu u._m n_ _mw C _nw__ :a:o_._:._ :_odo._a @:.%Z :_o_gn_ ﬁwa”
I-CT¥5

© HERFERMEMFAFFATIE S wESE http://journals. im. ac. cn



Xiaomei Yan et al./Acta Microbiologica Sinica(2009)49(6)

754

€10 A %8L I [ 11681 6010T 90°9 62°9 86210961 | & uajord eonayodiy 6£SOVOA umtord monaylodiy  gpg
10°1 A %9T 1T 1L1 SIIse 1y 0F'9 LS 9800961 | B ujoud feonaylodiy 9600YDA uwtowd eonoyioddy  g/7
1o ps %99 0e 191 #7689 80889 6v°9 Y F08009G1 | & ujoxd eonaylodiy £E00VIA umiord ponaodSy 67|
90°0 A %96 0T 191 £0889 80889 08°8 7S $0800951 | 3 ugajoud [Eonarpodsy £E00VOA umord onoodiy gz
8070 X %19 01 98 SLYLT 6916C 09°S €T°S 11914961 | & ugjoad [ronarodsy €091DA u@ioud onoyodsy — glg
681 A %09 6 €S 83P€9 1£509 St 8L'S POFIFIST |3 upgoxd [Eonayiody S8PIDA wtoad eonoyodsy  £g]
S0°0 X %SL ¥l 171 19z¢€ (41433 08°8 7SS PLITP9ST |8 uptoad fonayodiy 1011DA u@ioxd peonayioddy g6z
9 A %06 81 wl 1870S 05859 65°8 s 02910981 |3 SoWAZUD dANEpEISAD aseajoud juunniBseway  ¢pp
oL 1 A %81 81 %1 0SLES 0S859 [N LTS 079109ST | 18 sowAzus dANRpRISap aseajond jutunnjisewsy W
€T A %08 81 651 18105 05859 $6°9 s 0T910981 | 2 SOUIAZUD SANEPRISID aseajord jurunniESewsy [
L0 1 A %Sh ¥1 6 YI€S91 05859 88°L s 07910951 | & sowkzua dAnepeRIdap aseojoud juunngaseway ey
L1 X %69 81 £vl S65T91 05859 09°8 1T'S 02910951 | 13 SWAZUD ATEPRISOD aseajoad uunniEseway - ey
¥1°0 X %9¢C 11 S 9661¢ 05859 80°9 s 02910981 | & sowzu IAnEpeEop aseojoud juiunngggeway - 687
#0°0 A %89 ¥1 L6 10SL€ 0859 09 s 079109513 sowdzuo oAnepeidop aseojoud jurunniaFeuny oz
90°0 A %08 1 6L Vi 05859 08°8 LZ's 02910981 | & sourzua dAnRpeREop aseojond utunniBReway g
€1°0 . %8T €1 <8 8PLIY 05859 SL'8 Lz's 0T91095T |13 sowdzud aanepeisap aseojord utunniESeway - 7z
81°0 A % Sl S0l 8PLIY 05859 L0°9 Lz's 0T910951 |13 sowkzus aaneprisap aseojord umniEseway 47
7o A %0E €1 8 8PLIT 05859 T LTS 07910961 | & sowkzus aanepeIsap aseajoud jumniaseway - 6eg
AN} A %6T €1 8 690t 05859 SI°8 z's 02910981 | 2 SowAzI DANRpPRITop oseojoud unmng@seway - geg
1670 A %9¢ 11 9 (e td 05859 S0°9 Lz's 02910981 | & Sowkzua AnepRiop aseajoud uiunnigeway  9gg
01°0 A %SS <1 901 [read 05859 08°L Le's 02910951 | % souizuo AnepRIEop aseajoud puunngageway - geg
0L 0 A %St 1 6 €6Ect 05859 S1'9 Lz's 02910961 | % souwfzud dANepREIp aseajod puiunniEgeway  peg
238 A %S¢ 1 L6 690Tt 05859 0T'9 Lz's 07910951 | & sowdzis aAnepeiSop aseojord unnniBBeway - 7z
€20 A %0¢ Ll sl 1ecer 0S89 €19 LTS 02910951 % sawfzua aanepeisap aseajord unniBFeway 677
61°0 A %0T 1 €1 S0P 05859 €S liddd 02910961 | & soukzua aAnepRIFap aseajod juiunnigeway - gzg
90°0 A %S 1 6 G886H 05859 €1°9 Lz's 02910961 | & oAz ATIRpRISaD aseaoxd unnnjsseway - zzg
1o A %St €l 98 1109 (05859 S0°9 LTS 02910961 | & SIWAZUD DATRPRIID aseaioud puunng@seway - 91g
91°0 A %S¢ 81 vl 9291 05859 09 LTS 0291096118 SowAzuD dAnepRiFop aseojoud juunnidseway g
LE°0 X %St €l €8 68€0F 0S89  00°9 LTS (0T9I09ST|E SIWAZUD dANEpRIFIp asvatoad urunnsiewny - €17
00 X %65 9| o1 0LLOY 05859 ST'8 LTS 07910961 | & sowkzuo dANEpRIFap aseojoad uunniFFeway  [1g
L0°0 A %0€ L1 ¥l 9T0LY 05859 Sr'8 LT’ 02910981 | & sawifzua asnepeisop aseajord purunnisBeway - 017
01°0 A %Sh €l 8 68681 05859 €€°9 1T's 02910961 |3 sowkzua aAepeIsap aseajord uunnisFeway - 90z
€20 A %SE Ll 8zl LTS6Y 05859 09°¢ LZ's 02910961 | 13 sawfzud aAneprIsop aseajoad punnigsewny - gog
€170 A %95 91 L1 61908 05859 YL LTS 02910981 | 13 Ssowkzua aAnepRiFop aseajoad utunniSFewny  Z0g
91°¢ A %S¢ €l 18 0L00S 05859 €L°8 LTS 02910981 |18 sowkzua aanepeizop aseoloud uunnidsewny 107
LL'T A %99 IA STl PPE0S 05859 19 LTS 02910981 | & sowdzuo aanEpeiFop aseatoud urunnigdewoy  00g
0£°0 A %98 €l €8 1840 05859 [AN7 LTS 02910981 | ! sawikzua aanepeisop aseajoxd uunngFeway 6]
€0 A %8S 91 L1 LOTOS 0S89 L9°¢ LT's 02910951 | 3 sawkzia aAnEpeRIsap aseajord unmmisteway - gl
vT'0 A %S 91 oIl 1810S 05869 08°¢ LTS 0T910961 | 3 sawkzua axnepeisap aseatord urunnidFewoy /6]
1€£°0 A %SE 81 171 PPE0S 05859 9L'¢ TS 02910961 |15 sawkzua anepeizap aseajoud puunniEFeway - g6
apndad uno oy By By o8 B) TON UOISS900 S
[0A 5 __m:u_v. %S iﬂ.w ,_DUMM.“ - u»m - uh_wg_ (1 _nw (1 _n“ N uor _m_U“ uonouny uejoid QUIBN U0 ] amﬁ_ﬂ
C-C¥E

© HERFERMEMFAFFATIE S wESE http://journals. im. ac. cn



755

El Tor 2 FLYNE 21 M 5 (AWI8 40 BT . /A1) 4 31(2009049€6)

oy’
SR

EES

c
TON EN SO B A TRIBMIJOS _1_‘_."m_-m B ﬂr_._m: oaeas _1_‘_@7 UOLRID98 3] JO SISl Ul sapajout 1 - n@ﬁ.m::mﬁuhnun_v 98r19A00 90uanbas suesl 29S8 199 Md-C m
Iy} ut :C:._mn:_ _CA_m AU} woqy MH.ZN—::,LL QoM ,m.t:-.-u.\’ A—Lm V_A— pue A—trb» v.—E Y|, .Lumgu,m:m JOOSVIN 24t >»H_ _r.:.N_SU_m.u 2lam ﬂ_m; v_ﬁ_ pue m—ﬁ..u v._E 0] w..-:vr-cnmwutﬁc IL.:..W_._ AL ‘T vwﬂn— ut ﬂba__::.ﬂ —:A—m S_.Azc.:.— 2 0] _::v;wkﬂ._cb ,ﬁ_u._c.:az £
£0°0 N % 0E Pl 96 SlietE 99rS9 L0°9 8L'S  €8T6CESTIS umotsyun watoid 9B ¢eg v
o N %9 Ll S0 £eeor 99¥€9 659 8L°S  £8C6C8EST B Umoioun watod 98 (g m
90°0 N %ST 1 ¥6 £eE0r 99%€9 S6°S 8L'S  €8T6TRESTIS MO wotnd 9B 64T 3
60 N %6 81 ree 6L10Y LS9SL 6’9 (4 68L009ST |13 unowua wotod a8 gpT /w
80°0 N % 6 L8 19z¢¢ SHOLT i IS L0191 | 15 sawdzua otjoqeiow asejlioydsoyd autpum 167 m
61°0 A %Sy 01 LL elcey vicey 08°8 €9 €ITIFOST |18 SAWAZUD DATEPRIZI] oanend ansdin ez E
61°0 A %0 L1 891 8998¢ 8689¢ ¥e'9 19 09501961 | 13 Surpjoj pur aoueusjurew utvlold Surpuiq-areynsonyy onusepduad <oodsuen ey kdﬂ_._.H”_ﬂ“ 86¢C %M
€ro A %S9 0l Y01 Tese L8H0T 088 19 06877913 Sutpioj pue soueusjurewt usjold utotoud SBureyuRUL APYSIP Ny (€€ Mzm
€0°0 N %S L1 €8 €€TL6  8Twbl 0L ¢ 8160005111 umowun watord poepr-yel, 78 ®
Ay N % 6T 8 08 8T OLYIT 0C'8 Yo s LPOTPOST | sauwlzuo dtjoqeiow 3] «oseinwsp opworadns - Gz¢ W
89°0 X %Sy I 0zl Y618y 9SERF  ¥S'S  6€°S 0160096113 sawdzus otjoqeow wotoud powpr-uopuds  gep =
91 A %6T 91 811 €EE0F  9SERF  08'F  6E°S 016009511 sawudzua orjoqeiaw wanoad porear-utjopuids - gg &
) X . o ; § r:q/:gﬁ_ ﬁ:::-.—a_n‘u:.r S .—H—‘_Q\w.._:u N W
0€°0 A %OL Ll LSI SlleE 9SLOY 'y S6'v eV 1#9CT |19 {fonodsuer —umads susepduad opodsuen Ny aupsannd pupmmads £6¢C ﬁ
L0°0 N Kaud 01 06 TsL6e £CL9T 10°8 L6°S #T8009ST |13 saudzu otjoqerow asejdroydsoyd apsoapnu suknd  grg W
61°0 A %S9 Sl 6L LSSy 618101 'S 90°¢ 76600951 |13 sowikzud danepeidop aseanoxd 477 ,:._,
urajoxd [
05°0 A %6k ¥l s¢l 09Lve ceole 68'L oL’8 T%8009¢T | & ok Sutpuig-areydsoyd  orusepduad «euodsuen gy amwydsoyd L8c .“:
utanoxd ©
98°0 A %59 ¥l el 09Lpe ceole 9°L 9L'8 178009511 Rl Supuig-ageydsoyd  onuseyduad <enpodsuen Hgy ewrydsoyd &30
120 A B 14| 78 S6T6S 94609 088 9L°S  10TOWIST|S wpodsuen  uwjoad Sutpuiq-apndad oruserduad copodsuen Hgry opndad g1
€1°0 A %S9 €1 v6  LSP6S 9.509 889  9L'S T10T0P9ST |18 wpodsuer  uptoad Surpurq-apndad ouserduad coodsuen gy opnded 6y
SO0 A %S | €8 G/#99 9/.609 08'8 9.°¢C 10Z0+9¢S1 | 18 sonodsuen  wejoad Surpuig-apndad onuseydiad «aspodsuen Hey apndad o |
81°0 A LiYad 9] 121 S10SH T68SE 91 'y 89 T19LTQ9ST | & m:.HQ_O,:_ QUEIUDUE 1IN0 .u.fmﬁm_.ﬂnm ;_Tﬁs.:_ QUBIUIDUL 1IN0 ce
umjord Sur
€0 A %Ss 4 LL £0909 ot 00°9 w09 POLIYOST _i Apdkaen] ..1:.:_uwv_amﬁ_cm:c .:Emd_ﬁ__\_wp_ crpodsuen gy m_,w.mw;cmw_m el
utajord Fur
120 A %59 9 oct 1019 <o 08°8 I POTTHOST |5 SRy -puig-opndadodijo owuseduad «<puodsuen Ngy 2pndadosijo ol
vi'o A %bSe €l 96 S8 6LLEY wy 68 86910951 |18 sonodsuen  uoad Suipuig-asopew onuseidiod wanodsuen gy osopu [zg
€ro A %OL o1 €L 1€9¢¢ cLels 9 6T°¢ L9S1098T |13 sowikzus sanepesdap ujoxd parefar-asepndadouture suonay - 7og
86°1 A %S9 I 18 PCESE TLOIS (48] 6C°S 9510961 | souifzuo aaneprIZop wnoud parear-osepndodoune auna] - g9z
o A %09 6 jag 11091 cLels 009 6C°S L9STO9ST |13 sowkzud aanepeizop utoroxd porejar-asepndadouture sundf - (zg
S0 N %0L I T6  YTRCE  PB6SE  L0'9 Y09 0660095 sauLfzua aanepidep osedy] Burzluoe]  €0E
8¢°0 N KiXed [ LT 8CSTE 7865¢ 919 70°9 0660091 | 13 souifzus dAnepeidap osedy] Buiziwowe] (g
8¥°0 A %Sy N vl 9667t EETSE €0'9 1979 LSPOPOST |5 uonod eanayodsy ugjord ouafounuut 187
1£°0 N A 4! €01 YeESE  €ETSE  98'9  19°9  LSHOMOST|S utzioad [eonatoddy uerond opmalourumuy  £/g
1T°0 A % ST 6 SL 8S6S¢ €ETeE 08'8 19°9 LSPOPOST |8 wjoad eonayodsy utsod oweSounuuwt - ¢/7
e e 3 ; = P
E-CEG



756

Xiaomei Yan et al./Acta Microbiologica Sinica(2009)49(6)

Quler membrane
protems

S.88%

Metabulic

EILYTIES x
26.47%

IIyvputhetical
protein
19,12%

I'lagellum

Proicmn
maintehance Signal
and folding transduction
5,88 mechanisms
/ 1.47%
Toxmn
A%
)
Transportcr
14,7 1%
sy Protein
Janian synthesis
T 2.94%
Degradative
CHAYIMCS
141,294,

components

11.76%
3 Eltor REFMEEF EBEEAYRS S

Fig.3  Proteins in the supernatant of El Tor Vibrio cholerae were divided into ten different subgroups according to their function.
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Analysis of exoproteins of El Tor Vibrio cholerae by 2DE and MALDI-TOF-MS/MS

Xiaomei Yan" , Di Xiao* , Fei Zhao, Yixin Gu, Fanliang Meng, Jianzhong Zhang

(National Institute of Infectious Disease Control and Prevention, Chinese Center for Disease Control and Prevention, Beijing

102206, China)

Abstract: [ Objective ] Our aim is to analyze the exoproteins of the epidemic strain and nonepidemic strain of El Tor Vibrio
cholerae . [ Methods ] We separated the exoproteins of two El Tor strains, one epidemic strain N16961 and one nonepidemic strain
92-3, by two dimension electrophoresis. All protein spots were identified by MALDI-TOF ( Matrix Assisted Laser Desorption
Tonization-Time of Flight) mass spectrometry and database referencing. [ Results] We identified 49 exoproteins from 206 protein
spots in epidemic strain and 42 exoproteins from 236 protein spots in nonepidemic strain. Sixty-eight exoproteins were totally
identified in two strains, and the proteins with signal peptides were about 55.88% in total. We classified the exoproteins into 10
subgroups according to their functions. Among them were metabolic enzymes, protein maintenance and foldings protein synthesis
and signal transduction proteins, which accounted for 36.76% of all the proteins identified. We identified 11 hypothetical
proteins and 2 unknown function proteins with signal peptides at the first time, accounting for 19.12% . Transporter; flagellum
components degradation enzymes; outer membrane proteins and toxin accounted for 14.71%, 11.76%, 10.29% , 5.88% »
1.47% separately. [ Conclusion] We obtained the exoprotein profiles of epidemic strain and nonepidemic strain of El Tor Vibrio
cholerae . The reasons of why the flagellum components without signal peptides that are associated closely with virulence could be
released out of the bacterias and why with high hemagglutinin/protease secretion in nonepidemic strains should be analyzed in the
future.
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