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Expression of a protein elicitor pebC1 from Botrytis cinerea in
Pichia pastoris
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Abstract: In order to express PebCl in Pichia pastoris, the pebC1 sequence was amplified from genome Botrytis cinerea
BC-4-2-2-1 by PCR and subcloned into the Pichua pastoris expression vector pPIC9K to generate pPIC9K-pebC1. The recombinant
plasmid was linearized by Bgl Il and transformed into Pichia pastoris GS115 by electroporation. Recombinant Pichia pastoris
GS115/pPIC9K-pebC1 was screened by MD and G418-YPD plates and further confirmed by PCR. The protein expression was
induced by methanol and analyzed by SDS-PAGE. SDS-PAGE analysis showed a special band about 39 kDa and western blotting
indicated a good antigenicity of the expressed protein. Bioassay results showed that the recombinant protein PebC1 can induce
resistance to gray mould disease of cucumber and Arabidopsi thaliana.
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P T AR 25 R Al . 2001 4E 35 [/ EDEN fE ¥R}
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FFE E. coli ik, WAL MREAT NI A
E YA 25 Messengert 8 A B K 7K R 4% B 400
W hpal HHATE R W rh &k, dHk T EA
FHE AR 245 harpineee, FH TR . S0k AR it
5 KRG B E B IA

EUT R IR b R IR R G H A Rk . et
ITEHABRBEE B, BE e RS . A5 KM
B AR SRR, HATE A B R A e
Rgh iRk, HANEANRBEEEI G T
JUvE . AT B TESC L+ PebCl gt Kk [X] 7 B2
IR R R AT ERIN, AT EAMAE FAEY
R FF R FHER L EL A

EEEERE

11 HE#k5RH
K% Botrytis cinerea BC-4-2-2-1, fdt iR
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Escherichia coli DH5o B £ | 52 Ak i+ Pichia pastoris
GS115 Mk, SR EEREFRIKEAR pPICOK ¥y A
LR FMAF; A pebCl 3 K 1 JF A% ik 4 4k
PET-28a (+) -pebC1 A LI = M .
1.2 EYR

L # IF AF 1S e W7 2 A Arabidopsis thaliana
Columbia A8 2 /A7, BN AR 8 & h
B MV BL 7 B i S AE IS T At
1.3 TEARM5RF

PR N YIEE EcoR 1. Not 1. Bgl NI4T
TaKaRa /A #]; T4 DNA T NEB A Fl; Taq
fiti . EAETERE . DNA marker, R BGR
FEWT TIANGEN Al BEfebise e mso &
5T OMEGA Al & N H &R FIE R (G418,
D-LEW R T Merck A1) ; IPTG. NIt . Bl
BEE [ Sigma 2w ; BERFHREUY R A A T OXOID
o]y BERE A R EA R IR R YNB T
Difco 23w 5 HoA A A i50244 [ 7= 43 dr 25 -
14 EHEEERIEH K pPICIK-pebCl BIHE

FH EcoR 1 Fll Not 1 45X Fk: pET-28a
(+) -pebC1 HIPFRE IR JFORL pPICOK,  HEKEHL UK M1
HA R Bt BEVIE R RER IR TORL pPICIK 5]
JE B HBYE R R B T4 DNA EZRGER:, Ei-
WAL R I R DHS50 A2 25 AL, 7 18 FH M SR
PCR Jy i % J5 Wl 5 FP 471 o
15 EEFRESRIFENK

e H R IRHAR pPICIK-pebCl ] Bgl I i)
iz &tk fl, mdie b SR me bl GS115, #4561k
(B TR A T MD A, 30 CHEfTREFR, HEH
ITETE o FHAR A B 05 2 A s R EXT IR, AR Sy
FT vk K i 7 E 2 I8 Invitrogen /2 F) BE R I BEERE T
lige7i )
methods for expression of recom-binant proteins.
USA).
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(Invitrogen Corporation. A manual of
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iy BlES IR B SR TSI E
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PR 94 CHUZE 5 ming 94 °C 1 min,
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&, FH 20 mL % 0.5% HEEY) BMMY ¥ {4 ks 7% 5L
B, 30 C . 200 rimin 4kZE4iR % 15 9% , 5% PebCl
EERERIL, R 24 h #Min 100% £ 0.1 mL, 7E
VS 48, 72 h BHAR I 1 mL B33, 13 000 r/min
B0 15 min, W4k FiE, T SDS-PAGE il
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LMK #i 4G fL B 21 PebCl 2R S
B, il ZTERESUR . PUORE At A st T 28k
PRk A BRA RIS Ao SR A ELISA J5 32 OG0 62
FRPUMTE RN . EHBERE W RIEWEAL
SDS-PAGE HiikJ5, 4T Western blotting, J5%%
W oy Frakese e ) MY,
19 EHEBRSREIEANEYFEMENE
1.9.1  FHYJFEREF AT FIXT U B -0 RENG 1 15 -7
1EH

FE AR WIE SR BIEW (R 5 5
A 5.10 mg/L) % AbFH 8~10 M-I Y SR ST A,
VS 4 d 53RO A R TR (10° 41l
FImL), B B J5 Mk B2 R 80~100 78 F-/ul, BL 5 pL
SRR IC R Fr b o R %) 76 A1 76 -0 R 14 ol 5
MEF IS0k [12]. A0 6 ¥k, EHE 3K,
DL 3R S R0 LIEWRAE 0 B, R A
24 h, 1 FJE#HATHRPOR A, THRIFHEOL . #%
Bradford™* vk 5 2R (500 & &, LA AR I AR
22 il 2K

1.9.2 Y JiEHEF A 7 0T 851 I 7 g 1 1 7
ik

FHE A TR 5 Rk ) L3S (R EE 4 0k
5. 10 mg/L) WEZ5 A3 3~4 - B R A, Ak B
3 d JE It 5% 5 AU A A T A TR (10° 44
FimL). R 6 ¥R, FE 3 W, FIMNMRE RS
JURLF IR WAE Xt B SRR 48 h, 1 JH S AT
WA, TR PUSCR .

2 BRGAT

21 EZREBANMESLEE

P 3 & A K A LB % & 7 pebCl L A
BLf) T4 Ik # K pPICI9K-pebCl, T 4H Jii ki 48
EcoR [ /Not I ®EgVI%sE (K1) M PCRKI, 35
532 700 bp P24, FHH pPICIK-pebCL HEE K],
2.2 pebCl EHFTEHIAKRBIFFI S

MFFEs R, Fik R BEH, 42K 639 bp,
IR # AR TR pebCl B4 —3, FikH B
L IE B 4 T 132 HE 28 4 A B pPICOK 1Y 22 o [ 37
EcoR I F11 Not I ZJf],
23 EEMBETEHYSRIEIEHRNITE

% Bgl I A<k b Ab B pPICOK-pebCl H 4]
kL RIS ZAK pPICOK 43 3l L i B Ak S A HE DR I B
GS115 J5, Zr9IGAE T MD VA b, & AN EEE
G418 HiAZE M YPD PRIk 5, KA T REAE S
G418 HiA: F Wk B A AR K R AR 7% o BRk Y

1 EEFRIEFHK pPICIK-pebCl RIEGII L R

Fig. 1 Enzyme digestion result of recombinant expression
vector pPIC9K-pebC1. M: DNA marker; 1: digested with EcoR |
and Not I; 2: empty vector digested with EcoR | and Not I.
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Y FLEVE PCR Y15 vk #4459 8 — % 5 A
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2.4 EBEERRIEFYIRY SDS-PAGE £#7 & Western
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R85 97 % ODgoo 210 4.0, B.OWUEREIR, HHS
0.5% M BMMY 1 F 5l B K, 155 PebCl iE
FIRA, BS5: 48 h 5, ik EWEREA 12%
SDS-PAGE #iilll, #5RRW] FIEWAEZ) 39 kDa Ab A
— BRI A, 5 IR 1 o iR/
5, W FERE SR SR TR B BOTC I 25 (B 2)
2 BRI S 3R 0R FIB WY Western blotting 73t
VR, FIHRPH RS, X EICI A
(% 3), WIRIBEFEA RIFMHEME,

J T BRI E] pebCl 78 B R g GS115
FRIBIEOL, 3 BIAEVS 35 48 h A 72 h HURE, 3EAT
SDS-PAGE #:ill, #5EHEH] (K 4), 48h M1 72h &
PRSI W 22 5, U0W] 3 2 ME R e B AT 1Y
e fEE R RIA T A2 48 h,

25 EBERIEFYIFSUETNKERIBL

AN TR Vi B ) B 4 2R 1 AL 2 34 B B S B IS 0L e
IFRIRRIE R AL (R 1), BRI RIS R A
20 B VR R S IR A R B, RIRE % R
PR BE B M T, I AR AT B, BB AUR 3
. 10 mg/L FE 41 88 1 Ab B X 40U RS IF K B 1AL
KRN 31.98% . Uk A 21 30k 2K 1 B i 1 9 40 R T
X IR I PPE o
26 EEREEANENRKERNESUL

ATV FE Y R R R VAL B RSl e, X
JABUR B BA W WSRO (R 2), EIRE
ol J¢ 6 265 A0 T J Ak 3L A 0 T 23 0 17 8 B AR T
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2 GS115/pPICI9K-pebCl ik L EHI SDS-PAGE 7 #h
Fig.2 SDS-PAGE analysis of expressed PebC1 from cultural
supernatant of GS115/pPIC9K-pebC1. M: protein marker;
1: GS115/pPICIK; 2, 3: GS115/pPIC9K-pebC1.

3 GS115/pPIC9K-pebCl % i% E & B9 Western

blotting 4> #f

Fig.3 Western blotting analysis of expressed PebCl from
cultural supernatant of GS115/pPIC9K-pebC1l. M: protein
marker; 1, 2: GS115/pPIC9K-pebC1; 3: GS115/pPICIK.

4 A EREE S ERE~YH) SDS-PAGE 44

Fig. 4 Expression of PebC1 in different time after induction
with methonal by SDS-PAGE analysis. M: marker; 1:
GS115/pPICIK; 2, 3: cultural supernatant of GS115/pPIC9K-

pebC1 after 48 h and 72 h induction respectively.
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®1 XZEEAFSHUBETHREFRIREHER
Table 1 Effects of reconbinant protein PebC1 on Arabidopsis thaliana against B. cinerea
Treated (mg/L)

Disease index Effect of induced resistance (%)

0 86.93+0.52 A
5 67.77+1.49 B 22.05
10 59.13+1.32C 31.98

Note: The different letters after the data in the same line show the significant difference at 1% level. The same as follow.

x2 REEFSHENMRERIIERR

Table 2 Effect of recombinant protein PebC1 on cucumber against B. cinerea

Concentration of expressed protein (mg/L)

Disease index

Effect of induced resistance (%)

0 15.11+0.31 A
5 8.79+0.46 B 41.83
10 5.71+0.77 B 62.21

3 W

IR R A A AT & — i B D
Al fEERRE . B . AEITAF 200 2R, JUILTE
FMRIE AR 28 b 51 E RS Rs, H0145 e ™ e,
SR IREYLE ST A S R s 7 M N 1) R e
R, Bl A AR T B, R BTIRRL
SRR R, HEE U T e
Bt ?F T TR KA B, WL F s S AE Y ™ A bis
PR, PR 1A S — B 35 7 36 B 0 HH 7 12 1
Sl #EM, Calonnec %5 FI I & Fi7 S 10 /N DLk
AT /NAZ U ) R R B s R 7E 4490~57 %1%,
PebC1l R 15 3 B 1 W AH 4 FNALF B ) 1)) 15 4L
P, W HIERPUERA, AT E P
KF o

He R R R — PR BRSNS N KRB R G, B
MEEAFEZRIBREWRIE G . A KB TR
o, XEAMWRIEILHE, [FESMEE H R
WAL TRE TR . BEAREERE RIS R AT & T AL
THIEZRIERGE R IRV EN, FEGEREE
s DR A0 A% A W R DR A A 2
TItemInFse . 9, pebCl 7 RIAFF i £ik)E,

B B O R R AR R R R A S AR, A
RERfRIAE N, HARER®RZ, 34k A
XPRME, LR EZ, B, MiHEAREERE A A B
EHpWERD, SMNEEASWEK, AR TR
Sy B aliAl TAE,

AR S0 R A e AR R R TR o R ) B R I
FIRBAR pPICOK I, liad I BEA TR T /i
kMY PebCl . 75430y BRI AL 7, A
FFREET M@, YT R, SR
BEZRIKMY PebCl & LAY f5, 3R T IR T A
NG XK BN P, S TR R g bt
A IR R A B R R AL T AR, Bl
TR SRR AE YR AR T 5%
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