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FLEE Rk ABP3 BETEE R ETE Pichia pastoris PRIFRIR”

NERE ER#ETT
(PR EGED TRFREL L 200233)

H £

(bgEHKESFRIEFRE L 200032)

W O OAEASMESRUREYMESE BT RO FVINA ABP3 ZH A B, G B
BIE, 5 pUCY B4, 2R FEH B AW 5B BRIFF 47, R\ IUAEL ABP3 W, ABP3
HE G RKRE pPICO B4, WREZZEALMN 1 ER(AOXDNEE T HH¥RELRKER
(8 B FA R, ¥4k GS115 T8 £, 2B, HHEXRH YNBSS XA, B4 ABP3 UL
S RERE, RREIEHE, HF G ABP3 MW .

XPiF HEEK ARPY, BERERIR
HAeES Q789 YEFIRE A SRS 1000-3061(1999)04-0489-93

PUH BK (Antibacterial peptide, ABP) R R AR SN AT, REHKEMEN Y.
RHSFHRRRZRGES, BRESRARNEK, RERKARKE, THEILKE
MAERD, EA5CAHYWRRFRAL RS EMEED 100 BHAARAEEARKEY
AL, REENEERARA R, EREE RS RANS FRES ST « 85
My, XL AWIHE X, TIEARIERZWA Y 5 2K, Cecropins RH Py —3%, b
33~39 A EEBMAR, 54 FRAN 4kD, H N IREERER, ERHE « BIEESH, CHRA
BUKK, REBERAL, R M R E M H B R R XiERE, Cecropins RH T #
BHRESED, ERVAEX FEArRAMNAHTE. BEURKMERFEERBRY
CecropinB R A, @SR T —SHWHE A, LUMR s RE B R REEE. H
# ABP3 5 Cecropin B B[R T4k % 83% , FMieAr o8 S B &), i 4 45 R W, ABP3
TEARHE T Cecropin B & S M HTEEE Hob, MEKEHE W R Gife Ao 2251,

FEKEMNAE A RBORGER, FEERRREPHERE, —RRAMGR
AR RE, RITRA Pichia pastoris ZRHRLEHFEIE T ABP3,

1 #RFF %
1.1 #% _
1.1.1 BEPSER. KXEFE IM109.K12D31, B H 10M, Fk pUCI9 AF R,

Pichia pastoris Fi5 RH KR Invitrogen =)o

» BEERBEARTRERITRWHE (No. 101-01-02-03),
» = BER A,
WA H #7:1998-05-11, # [ H #H :1999-0526.,
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1.1.2 AKEGME: PCRIAFEBE Sangon £ TRAE], 8B TEMME Promega
227, YNB 3 B Difco 28], Dig BEHLG (M7 SR AF &BWE BM A 8. HEilHY
o1 N LT EC N

1.1.3 FERZHFM: @ Sangon £V TR G

1.2 H&

1.2.1 ABP3 EFE R BRMHE CBMNEE. SRmR{s])#1T.

1.2.2 ABP3 BEHAE Pichia pastoris PHIRIE. SR CHk[61#HT,

1.2.3 HEEENONE. HEET sEMBaEys B (4]#17.

1.2.4 Southern blot 4+#7: ZRICHK[S]1#FT,

2 % K

2.1 ABP3 XAEMEHERE

R ABP3 S AT, EH NS EHEFEBR T ATG, HEHS I E Ala HFR
F GCC, g HEBYPHEE, ZLFDFIMLE Gy BB GTT, A FRL™
PR BERAL, AR RERAHDRBAFEL T, &K 144bp. FREMTH S HIZH R
Y S ESREME, ERHREES, 5 pUCL9 HAKFFL IM109 KB E, 2R
w88 B b, EA R R A IEERE YL, & DNA FHI45r 471, 3513 ABP3 £H,
2.2 pQSEI - ABP3,pQSEII-ABP3 iRV

ABP3 ZEFHE N EcoRI i S 5B HRELHE pPIC-9 HAH, HMWEEITR o Factor
WIS S RRIF, R L2 AOX1 ZEEMEHEEL, UEFTHBERNEER S HERY
B EE(HISM) AR igEtRER, BARNTE L IM109 KB E, 2R # 8 A B o, K18
ABP3 B £} £ ik i bL pQSEl - ABP3, ZREFANE ABP3 YIS UIE G, BRiABHK
pPIC-9 £ EcoRI SR L 5T 7E ABP3 9 N 3£ [ Glu.Phe WP EER, HHBRIH
MR AR ABP3 AIREAY W, iR+ T A4 319: 5 W 5" ATCTCGAGAAAAGA-
GAGGCTGAAGCTGCTAAGTGGAAGG, 3" % 5" ATGCGGCCGCGGATCCTCATTATC-
CAAGAG, Z PCRY S, HZEER, UE FEKETH Xnol L A 5 REHE pPIC9 E
#H, %18 ABP3 BEf}3% KUk pQSELL-ABP3,
2.3 pQSEI-ABP3 ¥ pQSEII-ABP3 Ru¥:{k . FAtd S5 B8 MOS0 34

Bkl AOX1 EEIRF, A LiCl 5 GS11S 5 TR TRIEEA, LIAER
IREREFE N RERE 2 MD(HERE KB ESFE)M MM(FRERERBEERRE)
THEESERBETNERFERN. 2 5B 4 % pQSEI-ABP3 # 3 # pQSEIL-ABP3
FEREERT BMG(HMB BB EETERE)EEY. ERTHEXEFLIEAESR
(600 nm) i, B0 2B BMG B, 11 1/10 JRE 4R BMM( PR KB E W iE 5
B)EH, 1% (& PMSF) FRIESER 7d, BRI, #THEEENE,
2.4 M4 ABP3 LB EHEREIZE

HME Lowry RN E R H M LE LB R, FHBEEARE NN 30ug/mL #17
EHERE. AT BERM(GTLMERN 16.1), KB E K12D31 A#iEH,
pQSEI-ABP3 #1 pQSEI-ABP3 2B ESF TR AEM4d R FUANER, L5 X, F—
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Pk pQSEII-ABP3 S2fe th BUWE B, 55 7 X, X4 3 Bk pQSEI-ABP3 %R 4 B0 T 3m %I, b
ERFNAER, SHERKRAR, M 7d P B R RMEE(E 1), WEE4
ABP3 XK 10M B3 HIfE R (8 1) RBL, B4 ABP3 M EE 0 2 GEA L3 A B
FREEMR. EBMAER 10 min 5, EHEFRE,

~, a

15-20

21-25

26-29

1 4 ABP3 X E. coli KI2D31(a) R E. carotovora 10M(b) & 8 4
Fig.1 Elifect of recombinant ABP3 on E. coli K12D31(a) and E. carotovora 10M(h)
1~5.Cecropin B: Concentration is 0,0.5 pg, 2 pg, 4 pg, 8 pg, respectively
6~29. Induced cultures of rABP3
6.pPICY in the 5th day;7—10. pQSEI-ABP3 in the 5th day; 11~ 13. pQSEII-ABP3 in the 5th day;
14. pPICY in the 6th day;15—18. pQSEI-ABP3 in the 6 th day; 19 ~21. pQSEII-ABP3 in the 6th day;
22.pPICY in the 7th day;23~260. pQSEI-ABP3 in the 7th day;27~29. pQSEII-ABP3 in the 7th day

p—

"o oo | S BIM pQSEI-ABP3 #l pQSEII-ABP3
= pGSEITABPS|  MERFRELTPER—BREHREN R

c8588%88

Growth of bacteria /(%)

EREFLEHTHANEE S8
B 29 20pL B LR 2 mL B W
BIW] 3R 5] 50% ML BE 1, T pPICY

0 5 20 40 80 REMBHES EER AR SRR
Sample volume/ . B (E2).,
B2 B4 ABP3 (IR 5 2.5 BT ABP3 ZEHM South-
Fig.2 Antibacterial activity of recombinant ern blot %7

ABP3 1o E . col: K12D31.

BT REE DNA, 451 H
EcoRl/BamHI fl Xhol/ BamHI K #%,
L1 2%HEEERHEEKE, HEHE
PR DNARBER BB L. Ll ABP3
HE R B YER, HENLS R
Dig K¢, %% /5, £ NBT/BCIP #
FREETRE, A 4 KBHETRE
B R R RN, T R A
BRI (H 3), &R % ABP3 £

M pQSEI-ABP3 fl pQSEII-ABP3

1 2 3 4 5

3 EE¥{LF9 ABP3 EEHH Southern blot 4+
Fig.3 Southern blot analysis of ABP3 gene
in Pichia transfectants.
1~3. pSQEI - ABP3; 4. PSQEII - ABP3;
5. Negative control.
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EEM SRRk DNABS, RETYTERMAESER A ABP3 M{ER.
3 i #®

BEURRAERPIESERRA Cecropin B YA, E NHMNHE EiELs
Ilet5.Asnl17.11e19 % 45 A& Leu. Glu. Leu, i3t 3 & M T ABP3, HEIEH 0 B R FC,
ABP3 MR R 5 1E R B & T Cecropin B, 3 H &M B 8 (118 F %5 R & T Ce-

cropin B,

ABP3 R ESMHKBERGER, THERHEES A ZERYM, 355 & RKER
HREERED (W THEHEERETFERBEEEHRTT), HES ABP3 E£HEY P I RE,
FEEEEGZ T L, RITEATHEYREFN T, 3% ATG B L Ala WEB T GCC.
WA, AT ERERAATS, SAZARHE, Ak, ZEZETHRFEGAOFRELNFELEE,
EFHAEEY HERAEERHERAETHERE, RMNEAEHI RFEPRARERK
EH,

Pichia pastoris ik B8N 8090 FREBERMWREE HWHERERE, ER
T EE THHASNERE AP, ABP3 M —REWF R RS Pichia pastoris {55 IKUTE
TRBOL &, T4 ABP3 2 H 54 W R F A Bk pPICY 4, UL «-Factor 415 5 Bk, fE4+ i
Fik, LRI F T #edith,

SHERES, FISED S e M E S, SR B H IR E . 16l $EHAD B
LU BHMNEE. 2BACE, BREPTEALRYY 30pg/mL, Cecropins N etk A f#
T EHHARR, —BUA I NEEERALMAESEAREE, RIIERF, B
EcoRI fif &% A pPICY # ik, FL 5| A Glu.Phe2 MEER, a[fEXMIEH A W, HHEK
1 L a-Factor {5 B RKATAYIE B M A7 4 Xhol SRR R E, 5SS RBEVIFE, I B
BTN ABP3 #E ., SFENNE, FHREPYNIEEADEERBAL, KW Glu,
Phe BIFFERXT ABP3 N S BIEEMEMEN. BFEHRELER 10min 5, HEIGEHEH
FHR®, ATRE R It LB T M Pu B IR 1E f — B4 L, 3RIA 7= X Rl 38 3 B B8 e 1,
ORI EENE., EFENED, REFYHERBENTERE D RS TR
AP B 7E L A4S ABP3 (I B 454, HUBRK ABP3 B4 F B/, SR, FEKBER T
ST e, & 5 RE AR, 5 0% A B0 B PMSF(100pg/mL) FBI FREZEREFY,
I Bk LA R R B PR, ML PRk ABP3(pH /N F 3), WK EYE R S REXS
ABP3 MfE# .

RIS EE N, T AR, LA EA{LES ABP3, X HE{L AP FFrtEdt
T — B

B O AMTIFI&RAELBREIOFIRSH4,
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Cloning and Expression of Antibaterial
Peptide ABP3 Gene in Pichia pastoris’

Shen Junging Qu Xianming
V( Shanghai Research Center of Biotechnology, The Chinese Academy of Science, Shanghai 200233)
Tian Yu
Y Department of Molecular Genetics, Shanghai Medical University, Shanghai 200032)

Abstract A 144bp DNA fragment encoding antibacterial peptide ABP3 was designed based on the
amino acid sequence of ABP3 and the biased codon usage of plant. Eight oligonucleotides were chemi-
cally synthesized, linked and then cloned into pUC19 vector. After restriction enzyme analysis and
DNA sequencing, the ABP3 gene was ligated with yeast expression vector pPIC9 and transfeted a
special strain GS115. The positive clones screened by the phenotype were induced by methanol and
were able to express TABP3 which exhibited the antibacterial activity.

Key words Antibactena peptide ABP3, expression in Pichia pastoris
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