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FREENKEMEONAIRERAFHIMARENE"
A% FRAVT O ORY RERD
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#OE CRKEWES RELT IR o1, 3 M RO EE A 50 R 4 M MR R R
RGP AT R, o R O 0 D s 8 L R TR 4 T A A S B A, R
M=FMEARSAENAREE. THEOPEEAREONAS, ROARSREEFS TR
— AN . SR ARER, RS T ETR IR ELR.

X@F RUEWES, WMELTEE, HERL-HEREE, HERT

‘e Q939.1 IECERIARAD A XHES 0001 -6209(1999)03 - 0234 - 40

KL, HERENHE—HERANFHaRENME, AEREREYRET
BEEY—X, LTEHMEHESENEZIARBRENRE. FEREYMARE DES
HEAEEHENTERE, WNERERF M SEHARN AR LTFRE LR ENE
FHED, SFHEMNEE RS, FREATHIENEEZH THRAHRE. B,
S AL RN EEEENE AR, AHEF TRAFEETHUR & O ER R
AF AR RN — R

FAEHB 19 ( Trichosanthin, TCS) &2 KW H A 47 RN ERETEEE
TEAR BL I A i ) ¥ 5 ( Trichosanthes kirilowii Maxim) [ ERAR . (ARELLR B P H RIE
YA DR, T REMEAHREFRNEFEIL 60 FRZE, HRERWUXER
EEE 26kD pUEEREE G, BT [ BB # & X5 E - (Ribosome-inactivating Protein,
RIP), BE % —Hi/Kfi% 285 RNA 4324 SRR ER. WHIE A A &MY BITHMHR
R, K S B AR Bk SN E M A B SO R R EDT B
WMESEH, RAMBOERFARATA ZBR R ME4 B2URE . AR R HIV
FREOEHYE SN HRERY, AL RNES LR E O ERI EE Y
BERBEE—EHMEER.

JUT Wi (Chitinase, EC3.2. 1. 14) A LU b L B AN AR BE R EF i —— LT JRAY B-
|, 4-BEEF BEAY K 87, B-1, 3- % B MEBH (Glucanase, EC3. 2. 1.39) IIw] LA fi {b B B 4 B 52 P B
SRR R A B DTN A, O E R TR R @ B AR
EN,EAEREEEEDSY, HATEME 20 fr@ Sy P T RBES LT HEN
= p1, 3 R AT, HhEHEA—SW M EREEES ", SR L JUT R
5 @1, 3- MR AR ILA 1E A, UEL M R EH Y, FIR Leah g \EDY, —FAKE

CEFRHEESEZEHMFE L TEHEY
FEREE
Wk B #A.1997-11-21, &3] H #A . 1998-05-14
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PERIGZEF K EEA—AKERABERKEERSKETRILT REBRNRE]
KRR R R, EFHEEF —ER&,

AXIREREAGFEPREAMRERES HTILT RENEE 1, - AR ER
M E B EET R M &R, KT B E T2 iRy B e 2,
v M A T &
1.1 HHRRE

R E.coli RETHM, E.coli KETARREHEEKRYHAERT. HWEREHRED
B E R pTCS15 A ZEMEIFRALE
1.2 BERH

B #6149 H0E5 . T4 DNA E2E ., B (0 E4% NBT.BCIP M § Promega A 8], Taq ¥,
PTG B E EEN T, W5 F MM E Boehringer 28], JLT R B LB B Sigma & 7.
oA 3 SR 25 4 B 7= 4y b Al
1.3 AR HE

¥ 38 4 FR BT B Microsoft Excel 6.0 3 & Microsoft 208} /= dh o
1.4 EXETE

FjH 3555 3 PCR i )\ B ( Nicotina tobacum, SR RO ET)PRERILT R
REELEE A B-1, 3-WE MM EE . PCR £ %:94C 1Imin, 56T 1.5min, 72T 2min, 3£ 35
MEF.
1.5 F#EFERBMATAE

HENLTHREEEMEAE L - EHEEBEERE S EAFEZREASE pTTQI8 H9
BamHI/Hind [ fif &, REHMEBE LI ZFH A pTTQI8 & Hind I /EcoRI i /5. JRL DNA
FRE . Ak BB RO SR ES r#k(12],
1.6 FHFE-HEHEER

B HI AT A R ik KR BIBE A E . coli, F 37C F{E LB %57 & H1E 3% 6h /5, 1N
A 0.1mg/ml #9 IPTG F 37C#ES 8 h, REUEEH. 4T F, 6000g .0 10 min, BHEH
ik, H STE fe % BE S, WEAE R T 50 mmol/L Tris-HCI(pH7.5) ¥, FBERE
BB S, T 4C T, 8000g 0 10 min, &£ EFEBPIA 65% KR EH
(NH,)»S0,, 4C g E&. T 4C F, 12000r/min B4 10 min, FE LHFE, MTEA
50 mmol/L TrissHCH{pH7.5)E &, BIFHIT 50 mmol/L Tris HCI(pH7. )BTRS,
HiEttnz Ho
1.7 XUEBEQY SDS-EF MBI RRE XK Western 12

SDS- B 7 14 B JHe 6 e v K SR ) R 42 3 B AICIRHL K, Trris-Cly 200 R 88, 7B B R
H10% ., HBROEEREA 30uL 2 SOSBHEBEERBR CRBEMBAER
B, TEBRETHRBE 10%BSABHPHIF 2 L BBERH 1% TCS H TETIEN
TBST I F, ZEEEE 2 b BERBESH 0.1%EH% [gGH TBST BT, BERE S
1 h. M7 TBST FEMKGHBE 10 mL MIEBREEZ A+, S0A 60uL BCIP 1 33.L
NBT, B89 B A, S50 E s HARKERAZ ILEN,
1.8 JAZJLT RN MR SR
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£ 58 Walden K. 2 AR 1AL LT R, M BB H LT E 28g BT 750mL
e BR P, 4CHREL 24 h, T 4C T, 5000 g B> 10 min, [ EFH®R FIMAZEEKFOC TR
FTAKZEE,0CYLIE 2 h,4C T 8000g AL 20 min, F L. KK A 0.5mol/L Tris-
HCI(pH8.0) . H,O0.70% ZER A BIEZ R R R AP HERE L, REGTERET

-70C, . _

B aifk i JL T R 10g BFEE S K, IAB) 500mL ZE 687K 5, InA 1.5% #9358, 121C
KEE, MACKEMFLS, #REGFER LTI, S P45 MmA 30uL,
60pL F1 90pL JUT FREGHEIRIY,37CHEHE 10 ho
1.9 JBE p-1,3-HERRERNEEER , ,

BURE -1, 3-FIRMEHEY B A 28 10g BT B0k K, I 500mL ZFBKH, in
A 1.5%HBHR, 121C KM R, BACKEM LIS, FEEBER ST, &
FAFIIIA 30pL60uL Fl 90pL 8-1, 3-F BB BHA I, 37CIRE 10 h, :
1.10 HAEITEAE .

KB EEMEE UME B RN KB T RO ER IEE, AEERT
PDA( 545 500 g VIE/ik, & 30 min, 223, M LEBPIA 30 ¢ M, €22
1L, IO 15 g 5508, KB G 55 8. ) AR B g, 28 C RERS 35 72 h U5, B AR, B8 i %,
EEWEEMELY 2om ¥ HAMITIL, E—A P MARFAERRAAEHEGE R, 28T B
EHI12hE, iﬁ“ﬁ@ﬁﬁé‘]*ﬁo P8 ¥, 2 Microsoft Excel 6.0 Sk{F4 /S EE., W
BRI EOT MERES = CRELENEE N LEHEZIER - BN EOLERE
BHEROCENGZER)/RELENEEREOCEDE R X100%,

2 LBGE
2.1 EEMRERE ‘
FHSERERATENILT R
BEEHSHRBHEESE —RILT R
BBk DNA 530S i R R 97% 5
DR R, 3-HRERER SHES
—3& B-1, 3-70 56 $E A5 AL B Ak 2 BR 1S) iy
FIIRTER 96 % o
2.2 FEERIENLHR
BREBRECENE (tes) AR
FR H & pTTQI8 #Y EcoRI/Hind Il £z
RZE, BB EMARE pETCS; A EJL

B 1 =R RO AR

Fig.1 Results of enzyme d.igestidn of three kinds of

prokaryotic expression plasmids Tﬁﬁg E ( Chi) ﬂ ﬂ E 3—1 ’ 3'ﬁ % ﬁ
M. ADNA/Hind [} /EcoRI marker; 1.pETCS/Hindll /EcoRl;  BEE B (glu) A B A B HiE R &K
2.pECH/BamHI/Hind[l ; 3. pEQL/anHI/HindIII- pTTQI8 ¥ BamHI/Hind [ {7 & 2 [,

83| HE 4 ik pECH 1 pEGL. BamHI/Hind I ! EcoRI/Hind MBI S E £ R (B 1)
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W, BATRH T EFREMEQEN, HELT REEEEMEE -1, 3-8 RS LH M R
BRIEEAFT . :

2.3 BHEBEFHHED

2.3.2 REMEOHEWMHREM B Western 2235 K il K158 B (IS0 B4, 2
RERME 2 . BENEEREFYEFRENRTET LN, B/ 5824894
BRI ESH /DR, W E R AR PRI S EREREAD.

2.3.2 MWEJLT HAEFAEE -1, 3- BB IEH&M ., B

BILTREEAERD S RRYEER A RoEET-A L2 3
e HMAMEHEERYEE LT HEELe, B4

WILT BT R JL T BRBOR, M T 7 F A ok L B R

ERR ML EREENE IETLEAE N R A BB LT,

FHE, XMAMEDHEYEST §-1, - HREEEIF &R, &)

LLSr i B A X BT R TP iy B AR S %E ks, TE R % B 1B (T8

I1-B)e ANET-A BT REFEEHBHERT EHE,
HEEBKEHRETINR, RARNEGR T AE 8954 BD— W -

FIB LT BRI EL p-1, 3- I R B B,

2.4 =EREOMNRAEIHERNE

2.4.1 B—RABENHEEIEE BRI -c.D.Ey= M2 XERGSMRSN

estern 72 &
ﬂj%aﬁ%qﬂ;ﬂaTd\iﬁ%gﬁ%aﬂ%ﬂ%%%’ Ef[«')%ﬂ Fig.“;. tResu[t of Western
pTTQL8 EHIEFH HME WM Tris — HCI(pH7. 5) W M # Blot for TCS

FLJ 0 49 AR AR REIE 3 v 1, TOMA R IR LT g o - Pued 705 extraeied
B'1s3'%%ﬁﬁ§ E*ﬂ%%%ﬂﬂ#ﬂ)ﬁ@%ﬁ%%iﬁ%ﬂ im; Lane 2. Prokaryotic ex?r&sed
TARRBERINE, R T REEOWEE, Eegmueg T L S Pelma o

JIHR R, A
WEFEEEC, A3RRTMARERED

BOr

ol s B ERBREGM SRR, TSRS
. TR, MEAE LMY ES., MTH®
“F#”##A##,fa**lﬁAWE%%@WﬁH%N$§%Eﬁ%%ﬁ

W5 T A, = R R B A R B L PR

W EHBAMBER. HKA UL T R

o t L ' — VR R R, B-1, 3-EI A ERAY W B E IR
0 40 0 & 1 80 %

BEER VL L REBEAMMEEEIRZ(E D,

2.4.2 BEMASEOHESHINERN G B

M3 =RHEANIEREREERYN I FRRTHAREQAHAAR=FEAQMRSEN

s it of diton s of s on N ERBAREES 0583, FLIMA pTTQIS

growth inhibiting rate against Gibberella T TR UM BRYIA Tris- HCL B9 0 IBEFL A

saubimerii EHERMEBEEAK, MASMHESTES

1.TCS: 2.1, 3-Glucanase; 3. Chitinase. HEMMBEE B RS EANMNEE

MEEFE hhibition wmte’ %
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BAMRE. R YEMASEIRFAFATREAMERN, LMEEESEET 2
EWRE, B ESAEAR RN, WEEEER BREFWHREETT 80% A
A, FREBHE MR EENWH R ELE 1. 290t HE, AREAREE S
SHEORMEANTEESETERFERER COTREIEARS TARXP). TR, 7E
EHRAAREEEFHEAREFIENGTEAREN N, d BB TR JLT
RS HRER, LTS RERES, I RER SR EREA R FAM, A EE
WHERERS, ZHEARMMEATERERNLEREE, A, =WEOREER
M EHLEEEN
#1 SHEBARXARESHTAMNENMERE

Table t The inhibition rate of three kinds of proteins and different combinations of them against growth of nine types of fungi

HE % BB  Inhibition Rate/ %
Fungus Species T G C T+ G T+C C+G T+C+G
AN AR TR
+ + + + +
Cibberella saubimetii 313.6+2.8 43.4%+1,1 51.3f1.6 56.8+0.2 63.7+3.3 68.4+2.3 78.4+28
E**%ﬁﬁ . 24.3+3.0 26.1+1.7 30.2z2.7 37.3+2.5 40.6%£2.3 40.1%x3.1 50.1%£2.9
Helminthosporium trucicm
NREEH +
+ + + + +

Pythialn aphnidemalum 40.9+9.1 49.7+6.7 48.1+11.3 66.8+3.9 71.2+2.9 T71.8+1.8 B2.6+5.7

%Eg . 24.9+5.5 28,3+5.1 47.7t1.6 58.6+x2.3 6L.7+£2.3 63.3+3.4 T70.6%11.5
Aspergillus niger

BEAE
+ + + + + +

Frichod wivid 32.9+42.6 44.1253 49.2+2.8 58.0+2.1 60.7+0.6 62.9+1.3 69.6+2.4

mgﬁ%ﬁﬁ 16.5+4.8 24.1+6.3 29.3+5.6 43.3+2.0 52.7+2.8 51.5%£1.5 61.3+2.3
Aftermaria longipes

. Lkiaiilal . 22.4%4.3 33.9+1.4 48.0r4.4 61.6+4.6 66.412.1 64.7£3.9 74.3+3.2

Fusarivum exysporumf vasinfectum

. .ﬁﬁﬁﬁ 19.710.9 24.7+1.1 28.8x2.2 53.8*5.1 55.9%x4.3 59154 066.714.3
Piricularia oryzae

. il L. 31.6x9,.8 29.8+1.6 40.91+9.5 65.1£3.6 68.9+4.8 68.4+1.4 79.1x2.5

Fusarium axysporumf tycopersici

T:Adding 90pL. TCS extraction; G; Adding 90pL -1, 3-Glucanase extraction; C: Adding 90ul. Chitinse extrac-
tion; T+ C: Adding 45uL Chitinase and TCS extractions respectively; T+ G:Adding 43xL 8-1, 3-Glucanase and
TCS extractions respectively; C+ G; Adding 45l Chitinase and -1, 3-Glucanase extractions respectively; T+ C

+ G: Adding 30uL Chitinase, -1, 3-Glucanase and TCS extractions respectively.

3 it

LT RSN R SRS EFE T, mERE P LR ERE,
SMESCE B g N R0 4 2 SR Y B S B R R, JL T RES A p-1, 3- W RS
LR SRR AR SN S ENG P RBEEER, ALHERERT
— PR TR A FR B R, B SE RSB EE T R
S T A R SR S SR A A B B T U, B A, B T I A 1 L L
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1. HEEME, v LUK P AL LR DU F RN E R, IR R T R
o TIEL, [ B 58 A\ L b i 38 5wl LA 06 1 0 B0 o SR A 400 MY VB R TR ke
FITURIERYB L. Guido Jach 4 ARLTHURF LT BTBE2E B A1 — P e 05 F K 5 40 5 W BU 4%
WU K0k B O A9 R B — i A R, 05 e 2 PR AL U S0 o e N\ L o — e K A A B
REFRATORRES S . MIBR NN ER LR T B F o5 AL T R E SR
RN, LT AR AR -RIEREOEF, HIRESER X ERERRFMAKRE L BY
A HURTE S

AR S AR T LR HRAE A I B S 1 P B, A v R, TS L T IR
-1, 3-H RSB F AL — K S FH G, TEE S A E S B &R,
REJR AR 2 RAEM S 5 U T Fde 2 p-1, 3- 97 B MR A 44 (3] 16 I A, FO 0 40 MO B8 2 3 LU
FEEREOR, BT REREOSALETMRALEEHEREEONER, YXERE
HPMmERN, KBRS RGEER TR, B MESERK. RITANLT R 81,
SHRERS REREOHFAKRAEYRE -MRAFENEERERREARNSEZ. X
Il 3 3 A0 4 P T B Y P R R (R 441 B 45 4, BE S B8 I 0 DR R iy T LR A R
T 3 G B X R SR M R pL b, B A Rk FERE R AE WA TR RBWLRER T2 £
B/,

s R IRE, AR R BRI e,

& F X M
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PROKARYOTIC EXPRESSED TRICHOSANTHIN AND OTHER TWO
PROTEINS HAVE ANTI-FUNGAL ACTIVITY IN VITRO"

Hu Ping! An Chengcai’®** Li Yi"*? Chen Zhangling'?
{1 The National Laboratary of Protein Engineering and Plant Genetic Engineering.
College of Life Sciences, Feking University, Beijing,100871)

(*De Mont fort University, The Gateway Leicester. LE1 9BH, UK)

Abstract DNAs encoding Trichosanthin, tobacco class I Chitinase and obtacco class I -1,
3-Glucanase were expressed in E. coli, respectively. The expression products were assayed
for their anti-fungal activity. All of three kinds of proteins show anti-fungal activity. When
two of them combined, this activity was enhanced greatly. When three of them combined,
the stronger anti-fungal activity was observed.

Key words Trichosanthin, Chitinase, B-1,3-Glucanase, Fungal pathogen

B & % M

Explanation of plate
A LT REHERS A B SIEERE B, 3 MRER AR REWSTEREC. XERER
M HREARE ARG D. LT RS E A BRI KA TALE. MRS EREREEK
gIimE F. FASHEOR SN FRBHE AR
L. # A 90pL, 50mmol/L Tris-HCI(pH?. 5) (FE R BR) ;2. JOA 90pL pTTQIS R KRB FIETH (1E
HEAHE) 3.4, 5. S IIAE SHEM 30,60,90uL:6. IOAJLT BEH X EREOHBYE 45ul:7,
AR BRRE RSB DRSS 45,08, A LT BEAH RIEEERY R 450059 MAJLT R
B, MRS RS B e R 30uL.
A. Substrate-hydrolyzing activity of chitinase; B. Substrate-hydrolyzing activity of glucanase; C.Fungal growth
inhibiting activity of Trichosanthin; D. Funga! growth inhibiting activity of chitinase; E. Fungal growth mhibit-
ing activity of glucanase; F.Fungal growth inhibiting of different protein comhbinations;
1. Adding 90:L50mmol/L Triss HCI(pH7.5) ;2. Adding 90uLprokaryotic expressed pTTQIB extraction;3, 4,
5. Adding 30, 60, 90uL protein extraction repectively; 6. Adding 45pl. chitinase and Trichosantin respectively;
7. Adding 45 pL glucanase and Trichosantin repectively; 8. Adding 45pL chitinase and glucanase respectively;

9. Adding 30pl. chitinase, glucanase and Trichosanthin respectively.
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