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WE B B EARAERERER B (TedB) JEEA K AEME B0 i, JHld R E & TedB, A ROEE T
FERIEULEIR R . FiE FIAZAAD(E B 584, 40 Snippy, Blast, Muscle, R &5 T dist.alignment()edi%is
helust() e84, % NCBI Genbank (48 22 = o [E] 5% 4 1) 1 355 MRARMERR b BRI AT XS . 20#r, WERGREW,
WP TedB AT BE. . (FHERENE BE0HT ML, X5 KM TedBl 5 TedB2 WHEAR R B f 1M &
P15 45 K e B IR e AT 00 43 M o Gl A A R, A R R R G, A B T TedB. 455 MR4E TedB
FAEELAIZY, [N 1355 MRARMERR B ORR BT 2008 12 MR, L TedB1 5 TedB2 A HZAAL, & A 70 #4521 1 Bk
BRI 93.94%0LA 1 2 17.20%(1 B Mk A AR B R AR Z. TedB, SR IAEAMER TR A, TedBl &5 TedB2 (¥4
SRR AEEA S, M TEA CmEEAG RS . i MIVELT —ME X E A TedB ¥4 A
ARG, WX HFETMMARREEREAT IR LA, FEX ik /5 10 TedB #E4T B AL Rk % .

REEE NERE; R B FAIT EMEE N RO, EHARE
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Bioinformatics analysis and expression of the major genetic type of TcdB

Fang Yitai'2, Ning Nianzhi2, Sun Yakun?, Li Deyu?, Wang Hui?, Luo Deyan'?

(1Dept of Immunology, School of Basic Medical Sciences, Anhui Medical University, Hefei 230032; 2State Key Laboratory

of Pathogen and Biosecurity, Academy of Military Medical Sciences, Beijing 100071)

Abstract Objective To analyze the bioinformatics of domestic Clostridium difficile toxin B (TcdB) and prepare it to provide
data support for the development of effective vaccines. Methods Using bioinformatics software such as Snippy, Blast, Muscle,
and the dist.alignment() and hclust() functions in R, 1, 355 strains of Clostridium difficile from NCBI GenBank in China
were compared and analyzed, and TcdB were grouped. The maximum likelihood tree and phylogenetic tree were beautified

and displayed using iTOL. An online bioinformatics analysis website was used to predict and analyze the spatial structure and
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antigenic epitopes of the two largest subgroups, TcdB1 and TcdB2. The antigen protein TcdB was expressed and purified by
prokaryotic system. Results According to the genotype of toxin B, the 1 355 prevalent strains of Clostridium difficile in
China could be roughly divided into 12 subtypes, among which TcdB1 and TcdB2 were the main subtypes, accounting for
more than 93.94% of all isolated strains, and about 17.20% of the strains were nontoxigenic or lack tcdB. The antigen epitope
prediction of TcdB1 and TcdB2 showed that their antigen epitope distributions were basically the same, and many of them
were distributed outside the C-terminal combined repetitive oligopeptides domains. Conclusion A specialized typing system
for C. difficile TcdB in China has been established, and its main subtypes have been predicted for antigenic epitopes. The

screened TcdB has been expressed for recombinant preparation.

Key words Clostridioides difficile; Toxin B; sequences analysis; bioinformatics analysis; epitopes prediction; recombinant

expression
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RPN B 2 — 2R L M R RN Y, SRAERIAR B 25 % B (Clostridioides difficile toxin B, TcdB) & 3 i f ) 8
FIE T3 BEAT Ao X HERR TR v (VI BIT 90 22 45 B E I AR B B BB AR I E4-) . 2838 4RI PE PR AR AN 0 JR R AL I % |,
RGAENEGE M. W, FRLRTENERMERAPIRMGEIGIR, 7l feRBOCEE P FAIRA R, A
FI0 G 5 SR VPG o 7928 TG B A BOR ISR e, 2 A e 4/ A LR Al AL BSR40 SR 8 A i AL 1 o
IRGERE L PR RALFBEAT 73 HT 5 TR0, M 0 0E VAR R i e R A, IR FE TR HERE . BEAh, EAA K
AR MR T i R A B A A B 2 A A SRR B DL AW, A SO XSS BRE T R Gk o Ao, (HER
FEAEAE, D SR AHERR B ATRAT 0L X S B e BT R AR5 B AR Ui, xR AR B R AT R Ol
BEAT 3 M, RIS UA TedB BEAT 204, R A E AL R R PR RALEAT T, IERE Ko7 R i AT AR
1K, R ISR AR R

1 M5

1.1 ERHABRRE

3 NCBI Mk, s diiE A\ Pathogen Detection Chttps://www.ncbi.nlm.nih.gov/pathogens/), % A\ 5% i7“Clostridium
difficile” 3462, TFRATARAER FZRNYEEE, it 28 575 ko RIEE AT BRI “Location”(5 /2, HAlkik
IR EEAN P E/X, SiF 1485 #. BT 2B (n=130, 9.59%) AHX(EEHE, BMAPINGLLTHT.



L2 XA R R B 4T

fi 7] Snippy ML IR Z Ak, DL S 2 U o {71 Fasttree2 Hi 4% J AT 4H EOG A it KAUR R G

B Cls VPI110463 1 AZE 75D . LSS iTOL Chttps:/itol.embl.de/> 120 T34k 5 fER .

1.3 BALEFEFISE (multi-locus sequence typing, MLST) 43#r

MLST & — f & T & & 5 4 W & K 9@ W o 8 75 % . ¥ F /£ L& W 3 PubMLST
(https://pubmist.org/organisms/clostridioides-difficile), I Oxford 73J57%, M8 —MIARMAMR H 2 ERTHIHN G,

R AT SR A3 X 2K 7 3128 8 (sequence type, ST).

1.4 SRR E TedB EEBEFE

44 VPI10463 TedB BIEMIFFIMEAZHF A, O Blast, BOAZHL 4 BILLRE T B0 — B b P 2 4
FERRFFAI. AR identity SIS —RULMER B TedB 45, (5 Seakit, ARURFY 314 BRERIUAE— BRORAE R B TodB 4

R H -

1.5 RAEARE TcdB #EAL AT

e FHAARIR T AR AERR 1 TedB ZIERR T 416 I 8 — 4> fasta” % 5L AF - ] Muscle, BRIASHL, K #2551

US55, FERH fasttree2 2l b AL, M5 RAGH] iITOLRJE IR

16 FIIRRKE DT

B EFE SN R #8509, ffiH seqinR package ) dist.alignment() 56 £ multiple sequence alignment £ 5
B HE e AL A B AR distance matrix. {8 helustOBRi%, SRATFEEBUE NIRRT %, IR FERERIE. RERIE
KN, ST, BIATX TedB 3#EAT 408, A2Ak TedB MEAIN0-U, g o3 0 48 ik 233E A |-, 4 iTOLI 2 T
FJE TR -

1.7 SRR E TcdB A4S B 24T

1.7.1 BRAKME R

& EXpasy (https://web.expasy.org/protparam/) [, i\ TcdB IS AR /751, BN AT 5 3 H A0 5T 00 4 41 Tty

(7!

HJ/tho

172 /55 Mk R B PEIX T

3% DTU Health Tech Chttps://services.healthtech.dtu.dk), i%#% SignalP-6.0 T B, #iA TcdB (& ZERRT 5, Riv]
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/7o K F 5 Kk Ok A B M O oW oW F 8 o % ¥ TMHMM-20 T A

hulll

(https://services.healthtech.dtu.dk/servicess TMHMM-2.0/), BV R] % 8 (9 1% 5 [X 3047 75000

1.7.3 S M ST

B NPS@ (https:/inpsa-pbil.ibcp.fr/), ¥ SOPMA Protein Secondary Structure Prediction Zh&g, i TcdB HI%&

SERFP A, RIVRDAS 8 R — RSt AT B .

1.7.4 B, T ZHpRALTHM

B X ABCpred ( https://webs.iiitd.edu.in/raghava/abcpred/ABC_submission.html ) 5 SYFPEITHI
Chttp:/www.syfpeithi.de/bin/MHCServer.dll/EpitopePrediction.ntm) 781, 4 A TcdB IR IFEER T4, HIATXH B, T 40
W R AL HEAT TR . B3 Vaxiden v2.0 Chttp://www.ddg-pharmfac.net/vaxijen/VaxiJen/VaxiJen.html) [, % A 53 #7 153 F 1

MHARALFEH, AR HGUREAEHEAT 7347 o

18 HiEE A TedB M RERE K 4L

1.8.1 ZERXFA|

AR FERMWAM. F9%E- B -D-HACKEILNET Cisopropyl B -D-1-thiogalactopyranoside,IPTG). BCA & k&
W kAE (K855 A1170. 18070, PC0020) I H AL ZKERHLA IR AR . BL2I(DE)LFEZ AL (185
CD601) M b5t e R e MR AR A T . HisTrap™ FF Crude (%55 : 17528601) W[4 3 [H Cytiva A . i
Bt TedB BwpEDifA (1: 1 0000, HRP MEEEDTR 19G Hifk (1: 10 000> (Fi5: ab270452. ab205718) 14 H 4 [H

Abcam 2 & .

1.8.2 FE{Y AL

W2 ROERBAC (B45 . MiniChemi830) I H AL Rt 48 & GV RHECA PR A =], AHAIRAL (45 Mini pro) I H
JTINRBEA R AN RIS A IR A ], JRFGHIRAE (25 MQD-S3R) W H Eiflg R AAA IR A ], PCRAX (B4
T100™ Thermal Cycler) 52 T44ENfli (5. 221BR Trans-Blot® SD Cell) I [4 34 [E BIO-RAD ‘A F], COx Bi774 (Y
Z: MCO-15AC) M H HA SANYO Ar], HJk{X (B5: JY600E) M HALRH AT Ik B&ARAR, EHMR

afifufy (B35 AKTA™ pure) I H % [E GE HealthCare AF] .

1.8.3 TcdB EHARAL M HIT. RIEREAOLL

BRAEL M NCBI, MEE T TR AR B VPI10463 TedB JERIF41 (B35 . KC292162.1), FFAEH: C i

WA 10>His 73, LB T EERESE pET220(H) Z &k, HEEAFR . B RS R5 FR N K
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18 BL21U(DE3)M M & 415t pET22b(+) Wit 4 52 1% PCR 514, ¥4 HFibiE A kL. BREUH VB IS AT K%
7, KRB N2 L. 37 °C, 220 r/min IR 3557 EHWAE 600 nm K ALEOGERUE N 0.6 241, IIANZIRE R 0.1
mmol/L IPTG, 20°C, 200 r/min id & F&E. WERKIFIATHEABEE. 8.0/5 0 EH#AE A HisTrap FF Crude 5

mL FEESHEAT E L AKTA AL (GEAT2litk . BEEEVE ™ MLE TG, A BCA Wl S i .

1.8.4 Western blot 5248

K= 5 RS IR A S5 T SDS-PAGE; i F -4 ENAE, 300 mA. 30 min ¥ 25w 5 B3 PVDF fiiE -,
E SR AR Wk ) TBST =i 2 h J5, 53T TedB HIgEIUAILEE, 4 °«Cid. i TBST /5, 5 HRP %

BRHIPT S 109G Piikdtig s, 37°C, 30 min. WA WY, M ECL B G, H TR G RS L ERE&HIFDR.

2 BB

2.1 TRMEMRE TedB FFHIEHRENMES TedB K4#

1 355 PRARAERR B AL ALAE B b, 1122 £k (82.80%) ARAMEMR B K IA TedB, 42 233 #k (17.20%) IRMEMR B Ak
PR PR R TedB, HMFRIARMEREEER A MHSFESE N R E, @l E RS 1 122 HORAER #
YRALFILN TedB 43 AR, FK 12 MAE K TedB A FRIC A TedB1~TedB12 (& 1), TedBL A& 3 A ki)
WAL, A5 834 P A, 2RI 74.33%, Hrhi el T4 MR C. difficile 630 55 VPI110463; TcdB2 1
BT 220 KPS, T AN 19.61%: TedB3 (s TP AIELK 1.87%; TedB4 (5 AT FIEN 1.70%;: TedB5 Hi A

16 %7 41; TedB6. 7 Horil s 1 6 Mkl 2 BRI T A 6 Al AL i i T ARB B AR D

S B A — A T AL 0 BT BRI R A R e B (R, AR P ch Bk — KR NiZ T T AR
PEFA, MEAEREKEM (B 2). {4 Blast 1} &8 FEEEART LN, @IERERKNIE 1R, &
43 TedB JE 2 [a] [F] R 45w, 1 TedB1. TcdB8. TedBll. H:iAH, TedB4 5 TedB6, TedB5 5 TedB7 iX i WA R &

BB EFHE/N. thAh, F#5rTA TedB2, TedB9 S5 3E TedB WAL A 2 F K.



& 1 TedB RIS AISRH

Fig. 1 Maximum likelihood tree of TcdB subtypes

# 1 TedB &L AR ARRH B R IR E 4t

Tab. 1 Amino-acid identity percentage of representative strain between subtypes

Subtype TcdBl TcdB2 TcdB3 TcdB4 TcdB5 TcdB6 TcdB7 TcdB8 TcdB9 TcdB10 TedBl1l

TcdB1

TcdB2 93.71

TcdB3 96.07 90.79

TcdB4 98.06 92.82 96.32

TcdB5 92.18 88.09 91.12 92.52

TcdB6 98.14 92.90 96.41 99.83 92.60

TcdB7 91.93 87.66 91.17 92.35 99.07 92.52

TcdB8 99.66 93.54 96.32 98.23 92.27 98.31 92.01

TcdB9 94.13 99.49 90.96 93.07 87.88 93.16 87.45 93.87

TcdB10  97.70 85.88 94.24 96.22 93.83 96.22 94.00 97.62 86.45

TcdB11l  99.58 93.96 95.99 97.89 92.35 97.97 92.01 99.24 94.38 97.12




TcdB12  99.62 93.66 96.03 97.93 92.05 98.01 91.80

99.54

93.92

97.53

99.28

0.01

—
4{

Bl 2 & TcdB MAIERMFIIKBERASR BN

| —

TcdB7
TedB12
TedB10
TedB1
ATCC43255
TedB11
TcdB9
TedB2
TcdB6
TcdB4
TedB3

— TedB8

TcdB5

Fig. 2 Neighbor-joining phylogenetic tree of representative sequences of each TcdB subtype

2.2 TedB & WRIFESRAER B RGK E P 00

RS KRB Oxford ST /MR E o x:  ST3 (n=182, 13.43%). ST35 (n=179, 13.21%). ST37 (n=172, 12.69%).

ST54 (n=162, 11.96%) 5 ST2 (n=125, 9.23%) EHFEFATMFEE ST B, FRKEHENE ST B ERE—

SERINT R JE . i, ST39 BI¥RIEF=EEEik; ST37/ST8L1 M)A TedB2; ST3 BUHh fEfE—/ N4 AEF= TS B bk

TcdB1 3%y ST3. ST35. ST54. ST2 A, 2015 4EJ5, R I (Clostridioides difficile infection, CDI) 7EH [H

SRR K. L) 83.90%[ H A B 2015 5 7> B3], HEZ ST EREIX . Hd, fEliTE 2 B8aan

B R R 40.2%; FEMX SR TTRIRIE T 129 4] (9.52%) 5 105 6] (7.74%) HEHREE, FI& 22.06%H

& bl 1 2




313BHRBRHREREREN

Fig. 3 Phylogenetic tree of 1 355 C. difficile TcdB genome based on NCBI GenBank

HE— PR HRARAEAR B TedB H) R — D EMIRIEAT T I R GER B 0T, S5 R I 4. SRS RSE
KB EES NP (Label 15 Label 2), iX 5 TedB AL AU REOR . Horp, TedB2 58 WA (1 & R %
S A TR AR A M S R IR R R G SE IR, $EoRok B TedB2 ) ST37/ST81 MU bk, S eHitk,
B B 55 R A AR OR E S . 0 bk RBD RS IRARAAAE 25, X ATRE UM B 8 K 70 T SR &5 &

hr R 52T



B 4 SRR E TedB BEWBRELERER

Fig. 4 Phylogenetic tree of individual domains in C. difficile TcdB

A: HIERERRGL S, B PIMERE ARSI C: Wik S RASGEE: D: HEERFERE .

A: Glucosyltransferase domain; B: Cysteine protease domain; C: Delivery and receptor-binding domain; D: Combined

repetitive oligopeptides domain.

2.3 RXEAR B TedB HIEYE BF T

NT HUEL TedB % W RE A BEAL TR A3 18] 2540 5 PSR AL (157 [F), ABFFLLEHE 7 TedBl. TedB2 P it I HF
(i EE 93.94%), A 2RI DA AR ST AR A X HARTRVE T MR (0 2 R R 7 A AT 0 M R b AL Ly, TedB1 AR
P BT E 35 172 [F PrAr E T Ak VP110463; TedB2 AAFRAE TR MRIEFF K2 2022 4F _E A2 K22 1% 27 e I T i e = e 20 B

BRI EM (GCA_024972115.1).

2.3.1 AL MR

TcdB1 BRALPEFR TN AT : ZEAH 2 366 MRIERAK, 70T 7N Cio1asH18574N208403857s4,  AHXT 73Tt
EZ0N 269.71 ku; EE pl (E 8 4.41, HBGZEOMABEMNERE (REEARE5EEHR) SIERMEE (REaRSHE
TR MR 3o 392 5 205; FEHEARME B U : 30 h (I L g, k45); >20 h (BRI, 7RA);

>10 h CRIATE, RND. LW, ZEARRERECN 36.49, WHINREEN; JRAKIEHN-0318, J&T XK

9



PEE A BEMIRIGECN 90, 28 SRR IR ALRZ 8 AR IR T, AR PE R IR L], 5 8 E B AR E TG

TcdB2 5 TedB1 fEPALIE ST B2/ SIEERRALSARL, s, FREE TAE EH S50KIEEH.
232 B SR REEKX

ZWM, TedBl 5 TedB2 ¥Ef5 5 /k: XM EAWAIEIRER, TEKEX.
2.33 EREH

TcdBl — &Ml Ran ] 5A Fron: o-MREEE N 393 (16.10%); B-FEARIEE N 272 (11.50%); T
N5 w2 896 (37.87%). IEMP4EME W IFMRMEE AR —HEMMN T e RIS, HEEN 805
(34.02%), REFHNE AR LRI B P HAT 7. TedB2 52 MILLFER K ZER, SR WK 5B fr

N o-BRTE AR 798 (33.71%); G B-FE AR oMUt EE N 1119 (47.28%), ZEHEEHEH 450 (19.01%).

5 TcdB &% &5 ¥ T
Fig. 5 Secondary structure prediction of toxin B
A: TcdBl “REMTN; B: TedB2 — k454 Fil

A: Secondary structure prediction of TcdB1; B: Secondary structure prediction of TcdB2.

2.3.4 B ZHpRALTI

EoRAELL M ABCpred, #iA TcdBl 5 TedB2 &EIRTFF, MG, BEKEN 051, L7, TcdBl iF4

10



>0.90 [FIRAILH 9 4%, o 3 X AF RN (R 2). TedB2 W4y >0.90 MFRAILH 8 4%, He 4 K EAHRME (R

3). TcdBl &5 TedB2 1) B AMIR A 8E . FPoliEan s i 5 HURTE ML, HARA 741 4 i T2 MK el 5 i

15 ARG G S5 .
& 2 TcdB1 B 4Hffa R R AT
Tab. 2 Prediction of B cell epitopes of TcdB1
Method Location Sequence (5'-3) Score
ABCpred 1700-1716 DEINITPVYETNNTYP 0.92
1167-1183 CEIWRMEGGSGHTVTD 0.93
733-749 DSIIVSANQYEVRINS 0.95
% 3 TcdB2 B 4Hf bR R AL T
Tab. 3 Prediction of B cell epitopes of TcdB2
Method Location Sequence (5'-3") Score
ABCpred 416-432 GPIISQGNDFNTTMNN 0.92
1701-1717 DEINITPVYETNNTYP 0.92
1168-1 184 CEIWRMEGGSGHTVTD 0.93
734-750 DSIIVSANQYEVRINS 0.95
2.3.5 T 4 RALH
2.3.5.1 CD8" T ZHMIR AL M

FRAELL M SYFPEITHI, 4\ TedB &R 551 MBS HL: 4% MHC 285405 HLA-A*02:01; BRI\ mer 24 9
aa. M. TedBl ¥F4r>26 MRAFHIFLA 14 5, Hrh 3 (AP (% 4D, TedB2 1¥5r >26 MR ALFHIILA
18 %, Hrb 5 RO FAIE UM (K 5). 5 TedBL bk, TedB2 1) CD8* T 4iffifi ik iz, Pusttios, H
TedB2 AT N i (176 Wl 3 0 A% Bl 45 M AT — BT RO MBS Az, 2SS oA R I BS X .

11



%% 4 TcdB1 CD8* T 4 fu i A i

Tab. 4 Prediction of CD8* T cell epitopes of TcdB1

Method Location Sequence (5'-3") Score

SYFPEITHI 1807-1 813 GLIGYDLGL 28
1098-1 107 GISAGIPSL 28
1091-1 100 ILLVPLAGI 30

% 5 TcdB2 CD8* T 40 i R AL H

Tab. 5 Prediction of CD8* T cell epitopes of TcdB2

Method Location Sequence (5'-3) Score
SYFPEITHI 1684-1 693 GIDSCVNKV 26
1808-1817 GLIGYDLGL 28
1099-1 108 GISAGIPSL 28
78-87 YLVIEILEL 29
1092-1 101 ILLVPLAGI 30
2.3.5.2 CD4* T ZHiR AL HIM

PSR % MHC 25504 HLA-DRB*0701; mer N 15aa. Z7ill, TcdB1 ¥4 >26 HIFALFEHIILH 26 4,
i 13 &R FHE RN (% 6). TedB2 ¥E4r>26 KIRAMFFIIAT 22 4, Hd 9 RAMFIHHIEMN (£ 7).

55 TedB1 tLAL, TedB2 1) CD4A* T 4 fit sl R ib, Hrlithiess, Xraet T p-FM u B, MTHhksds.

R 6 TcdB1 CD4* T 40340 f i IR AL T

Tab. 6 Prediction of CD4* T cell epitopes of TcdB1

Method Location Sequence (5'-3") Score

SYFPEITHI 1792-1 807 VSEIILSFTPSYYED 28

12



1749-1 764 FILMSTSEENKVSQV 28
1424-1 439 SYKLLISGELKILML 28
1333-1348 GINIELSESDVWIID 28
505-520 KTNISQSTEQEMASL 28
407-422 YKILNNSLNPAISED 28
339-354 DEEVQSSFESVLASK 28
1533-1548 KDDIKISLSLTLQDE 30
1264-1279 WRYFAFIADALITTL 30
1184-1199 IDHFFSAPSITYREP 30
933-948 KGTIFDTVNGKLVKK 30
826-841 INVISNIDTQIVEER 30
421-436 DNDFNTTTNTFIDSI 32
R 77TcdB2 CD4* T 440 fa st IR R AL T
Tab. 7 Prediction of CD4* T cell epitopes of TcdB2
Method Location Sequence (5'-3") Score
SYFPEITHI 1750-1 765 FILMSTSEENKVSQV 28
1425-1 440 SYKLLISGELKILML 28
1334-1349 GINIELSESDVWIID 28
340-355 DEEVQSSFESVLASK 28
1534-1549 KDDIKISLSLTLQDE 30
1 265-1 280 WRYFAFIADALITTL 30

13



1185-1 200 IDHFFSAPSITYREP 30

934-949 KGTIFDTVNGKLVKK 30
827-842 INVISNIETQVVEER 30
2.4 TedB HE A I R BRIE K58

AR T\ B Wk 4R AL TEs SR, TedBl 5 TedB2 PR 741 18] B0 R R A 22 e e BB, SRS
HePEk H TedB1 1) VPI10463 FFRAE IR, X A B ilb i TedB BEATHERR TREH % . A\ NCBI 4t h 3K HL T 3R
HMERR T VPI10463 TedB HIFER 41 Ja, My B A BORE, BUORIALEE I a1 6A P K BURLE AL N TRE B b, JRfE
PCR XA =Wyt AT 45 58 » TENEAE BRI th vk 45 R an il 6B i, AR A NI Z 8 Al . 97355, A
IPTG #EAT % T RIEH 4tk . 4lifhf5HE 5% SDS-PAGE 55 Western blot %5, L4045 F 4k 6C fizr: 270 ku AbF5 75
Sty s TedB oy LI AT I Ik o IiC B 2 L B T2 M h 5 0.05 mol HEPES. 0.15 mol NaCl Fll 5% 4 ( C12H22011)

BB B, Bk 4h, HE 4~6 . i BCARAE, BMAXRALHE A K E 7 0.7 mg/mL.

K 6 TcdB EANME. Tk, b E5LEEER

Fig. 6 The Construction, expression, purification and identification of TcdB protein

A: TcdB FiJRE AR R ERE, B: kL ESEE: M: DNA FRED T8 1. PR, 2. TedB ik PCR

FEYI%E; C: Western blot 5245 58: M: EAFAESTE; 1. TcdB PrEEA; 2: BHMEXTH.

A: Plasmid mapping of TcdB protein; B: Result of plasmid transformation identification: M: DNA marker; 1: negative
control; 2: TcdB plasmid PCR identification; C: Result of Western blot identification, M: protein marker; 1: TcdB antigen

protein; 2: negative control.
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AR PR RO SIS R RZHENE, FET &5 TedB M 5| I 1R MR B CHERER, CIBTEEURME. 8L
A, GTD WG, MG AESEGRMETT WL ZESR . HTFHRIE, & FDA #HEAERE X CDI 5
2 Bezlotoxumab, fEiA77 HI TcdBl 5 TedB2 SHEEHVEGLNS, AT ARMEM. ERwiR L, AR L%
RFNA P 2 RETH RS E X, 5w n] U E T R IR0, R, b T 5 i 2

PRIFATIA A0 T R PURRAL T, A AP, BEJUNEE,

AFFEEBIAGN T 1 355 R T E 2 B AR B R MR B AL I ZHAR OGS B, BIEHFREAENL. STAR. 48
A R BHIX . JSL T AN 1A E R AR B TedB (2 BLRSE,  FE40 B H A R It [R] IN HEAT T A
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JREARNRK, BEHE IR B ARIEAT R LI RE ) 4R i, ROBORA T BEAR s H e N R G R B R R S M
BRI A EARIEAT 702 TedB F xR AR 1 e L RE /A 1, X HL S5 5 D REREAT SRR 7o b, xR
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