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High-level Secretion Expression of Protective Fragment of Tefani
Toxin in Pichia pastoris and Affecting Factors
in Inducing Expression
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Abstract: In order to clone and express the protective fragment of Tetani toxin in Pichia pastoris, the C
fragment of toxin was amplified with PCR from strain C. Tetani 64008 and cloned into yeast expression vector
pPICIK. Cloned Tetc gene was expressed in Pichia pastoris GS115 or KM71 cells. Expression product was i-
dentified by Western Blotting and the specific binding activity to antiserum was identified in ELISA. Results
showed about 1 353 bp DNA fragment containing protective antigenic determinants was amplified from strain of
C. Tetani 64008. Cloned gene was expressed in soluble form by secreting into culture mixture. Recombinant
Tetc was of 10% of total secreted protein and easily identified by SDS-PAGE analysis and Western blot-
ting. The Recombinant Tetc protein can react specially with Tetani neurotoxin antiserum. It could be concluded
that the successful cloning and expression of Tetc with specific antibody binding activity are conducive to
further study on immunology and making antitoxin.
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BHAXEER (Tet) RABEGRBHEERER
B RANE R, WIS EB G X, E—R T E e
MR, FHIET-H 20% ~30% , EAE 0] ik 70%.
BARWGNERIRE B OB
FARH T REEAE R iRAR T R, ARE=YF
FETHE . AMENFELIHTRE, FAR
REWERHTHR . RENEAREIBOXB
I RGLE & MF AT TS A 16 M sk
Bl 45 5

1 #EEHZE
1.1 ##
111 ##FeHk

W R B C. Tetani 64 008 1 B T A FB+
E AW A E BT E. coli DHSa WA ERTF;
RE# 4K pGEM-T & Promega /A B F=fh; RXHMAK
pPICOK, ¥ FREERFE#k GS115, KM71 ¥4 Invitro-
gen 2N FIE A .

1.1.2  &#H

PR N YTEG Xhol 1. Not IF1 Sac 1, T4 DNA
HHEE, DNA MBEARHES TE, FREBUAF
&} Promega AR fn; PCR AT AEAY A
F=&h; PCR =4 REGYI ™4 EISCR AR 2 w3
B4 DNA s et feison] & s g B E Rl B
[Zt=popiiduke vl
1.2 Ak
1.2.1 s REFEH C %A B (Tete) 89 PCR
¥

R ¥E EMBL A9 DNA (48 Fe oh i 1 X3 R &
HEFH s 511519, 519 5" w5 ARGITERN L
B§ Xhol IF Not Ifii 5 .

Bt/ ik

5'ccgetegagaaaagaaaaaatctggatigiiggstt3’s

T 519

5'aatgcggccgettaatcattigtceataattcate 37,

S|hFEE R AR SN .

B H WA XEE C. Tetani 64008 HIKRET
204, L4 0. 01 mol/L Tris. C1(pH 7. 4) 50 pl &
fi#, A 0.5 mol/L KOH 50 pl, 96 C7& 10 min,
HIA 0.5 mol/L Tris. C1{pH 6. 5) 100 wl, 12 000 g
B0 10 min, B ETE 15 wl {8 PCR 4k .

PCR 50 wl AR 94 CHIZEM 10 min, 1
294 C 40 5,55 C 60 5,72 C 60 s 30 MER,
BJG 72 CHEM# 7 min. ¥ =917 1% SRR BE

BeE vk, LA ADNA/ Hind MEEY] R BE AR HESY T
REHE TR .
1.2.2  Tete B &Y 41

¥ PCR 7= B & B A\ pGEM-T Bk, %
{LE| E. coli DHSar, i1t - HAMYIE TR LBk
HAT . ZMYHEKEEE, S EHRR, X%
B A
1.2.3  E4R& ik pPICIK-Tetc #9432

A Xhol TH1 Not IRXEGYI, #FEHEMAE
pPICOK #1TiHfk, Miikstifb, 5AMFRREIIME
B H Bt Tetc H 4%, HHEALBRZTTHM E coli
DHSa, ZFVIBIKEE, FE BAHT .

1.2.4 F# k& 4 pPICIK-Tetc 89 & 1L f=
o, 450 B 5 4w AR

FIF Sac 18§ V1, ¥ FHH XK EHK
pPICO9K-Tetec #H 1Tk, SALEIW . 433K 10
pg 2 DNA fin A B &8 (9 B2 £ 40 L GS115 #
KM71, #4TH#4(1 500 V, 200 Q, 50 wF). #{k
Y 40 ML %%k A7 YPD-G418 #% (G418 YK B [F
0.25.0.5.1.0.2.0 g/L), #ATH1k .

REHLPEER GS115 F1 KM71 BA 5 ¥E 4T PCR
%, mHHEEA FRATHERRE .

1.2.5 BHEETAALRGENPTEHAESRL

LR GSLI5(Mut*) BLETET 5 ml YPD-G418
#5F% (& Amp 100 mg/L, Kan 25 mg/L)30 C %
Feadk . 1 50 #3E T E 2 ml BMGY 1 FF
3,30 °C, 250 r/min $EFHREE W ODeoo =2 ~6,
3000 g ZIRHE 0> 5 min, F LE, 15 ml BUMY 3%
FW B IR MMITIE, 30 CiEREXRNERE, 24 h
WP EELWE 1%, B8ERS 4 BolRE
L KGR 4 CRF .

R KM71(Mut') HEET 5 ml YPD-G418
R (& Amp 100 mg/L, Kan 25 mg/L)30 C ¥
FAH . 1 50 FHETHEE 50 ml BMGY 3%
3,30 °C, 250 r/min FFRZEHB ODso = 1.0,
3000 g FHE AL S min, F L1F, 10 ml BUMY 3%
FMBIFMMITHE, 30 CESRENEE, §24h
MR EARERE 1%, EEEFR S d, BLOWE
B WS 4 CIRFF .

REFHARFEZHE (0.5%, 1%, 2% H
Bz), A pH{& (pH 3 ~ 4, pH 6 ~7), B E MK
#, AREFREEERE A FRENE mERF
TSR .

1.2.6 E 4 %k ik & G # SDS-PAGE 4 # F=
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Western blot % &
UK 3597 L5 5 % B 1Y SDS-PAGE # 5
WHEIR A, NG L REHEFTE G407 .
1.2.7 &k Zis R a 2 (ELISA %% )
PR A 2H & S A ERAR, 47 BN ABE
GRMBEM A BAFHEZ DG (BmiEw
A DA EZ R A H S RE T, W E Rk
¥ (rTetc) BIAFR LA 1E Y, USSR BE S
7% L3% (Control ) fE R X4 B

2 &R

Tetc BEE A PCR ¥ 18
P45 1% BRARMEBEC B UK, LA ADNA/
Hind T HRHESS T HE . S5RFBTRANR 1.3
kb AL WY W, 45 R I 1.

2.1

B 1 Tetc ZEH PCR Y 1§

1: DNA #2:5F % NDNA/ Hind W:2,3: Terc # PCR =4 .
Fig. 1 Analysis of Tetc amplified from C. Tetani by a-
garose gel electrophoresis

1: DNA molecular weight markerA\DNA / Hind 1I: 2, 3: PCR

product of Tetc.

2.2 Tec BEMNEESFISH

o srtrai REY, mESMERKE R
1 353 bp. A %ih% 451 MHEERR, 25 Genbank #
ERUFSIA R, H5EMMNBGRNERNE
4% C 3 (Tetc) ZER BRI F 3K 99% , AT LAY
WHRRERFFIEIH Tetc.
2.3 EAREFHN (pPIC-Tetc) a2

EHFAFREZ Xhol IF] Not IXUEEY), #ETR
) 540 B A9 H BE Tete # pPIC B H B K /NE
[ f) B 27, [
2.4 Tec BEEREERBEDIHNESRENE
HAEA rTetc BHEE(WB)

BRI EA M RS B R
B Wk 4HRE AT SDS-PAGE 234, S0 E A MM

FERETERE AR 53 F B K/ 50 kD AL —
FEFRAMHEOT, STHRITHE-H, 4
RIWLE 2. 2BREP#SH, RENWBELD L
F LR ERN 10% £4 . R IE 2R .
B EE BB LR
fIEAT Western Blot 747, 5B MY FRE
B ATARXS 4 F BLE K/ 50 kD A0 H — &% 57
SREENET, SEHAR TR 4R LA 3.

8910

B e SR iy

MW / (kD)
97.4

66.2
43.0

31.0
20. 1

o

e - 5

B2 & pPIC-Tetc BHMNFRHWRIEHER

1,2: KA SO EHMEH;3,6~10: F 369 ELH GS1IS
or KM71 #9384 Lk 4: F F 84 Z R REZH GS115; 5:
EamMdsTRE.

Fig. 2 Analysis of Tetc expressed in Pichia pastoris har-
boring the plasmid pPIC-Tetc by SDS-PAGE

1. 2: preinduced pPIC-Tete/GS115: 3, 6 ~ 10: Induced GS115

or KM71 harboring pPIC-Tetc suspension after concentrated;

it

4: Induced Pichia pastoris pPIC/GS115 suspension after con-

centrated: 5: Relative molecular weight marker.

3 B Tetc BI5RIE K LETE (Western Blot) H R
1§ EA GS1IS #9045 i 2: #4847 .

Fig. 3 Identification of recombinant Tetc expressed in
Pichia pastoris by WB

1: Induced GS115 harboring pPIC-Tetc suspension after con-

ceptrated; 2: transfer molecular marker.
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Table 1 Identification of the specific activity of rTetc to antiserum

MFEEA HEAEN HBHEH pag:
Antigen rTete rTete Control
HEEDMmIE BRI EE ABIRHEHRR B LB R
Antiserum ’ Anti-tet Anti-BoNTa Anti-tet
Ao 1. 067 0.093 0. 051
3 i HRBFEAEARAREHN S FHR, LIS

BT, M FMNEEANERE, BEMREER
AR KRR ARRE G, B RAREES
R, FRBBRERE, MIAMRESRREL R
BB REIRKS, MEBERARZEARANINL
#, EIESEER ZMMA . AR ERITEE
FIFHFTEIRY Pichia %55 DK 3Rk 2 (& pPICIK,
Al @A X B DL ST R ZE 1Y His + EAH F AT
EE, RIBEE NEA NI G418 M FLFELE,
i B a- B 715 5 KA B B2 F R IX W SMEE
AL B S .

B Tete B WA RERIAK pPICIK, A
Sac 13 20 kL pPICOK-Tetc kT 1k, 43 Hm 5%
b Pichia pastoris GS115 F1 KM71 484, G418 3L
PR BB & T, Mut*F Mur 3= B4k 2 Bl ot
ITHEBREMBEMAES . SRYKED
GS115 1 KM71 R iE#k, MAFMTER RIS
RBKFRFREF=YHREFIEERZm. 5
—, BIEM: AEFREBWIEFRE BMMY $5¢
BT WA, £ MMH PRZRER RS, B,
pH fH: {ik pH {Hf# Tet RiX=YIKEME, T Tet Fa5E
FIXEpH 5.0. =, BEIFE: 201 GSI15 7L
REH 2 DA RSB, 104 KM7L 5RER 24
TR RER, BENREANRRASE AL
K. Hp-— Rl EINE OB R AR, 8
AR BESWNEFRAGROEEEW .

Zad KRR, BRARENEORIES
FEEAY 10% W7l mEmRIEg BERIEME, F
R THRARENERSHk, RABESLEE
R 26%. FEEKGREREEREN, Ak EA
BEASHOGANEERAANRE NS, ErE

SURFTRIORA . BHEXERRPETURNE
RIBAFE—F R RBFOFATT &R, ME
RIZZFEDEMER BTN NS EHREINRE
BHRIEERETHE .
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