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HE I B BXx4 &F%” ®EE
(WAXFMEDHARERASTRS HFs 250100)

M ECRHRREORAEARBEAT DONA TEGLHE —#HAH CMCase BHMHEBR
B AFSAREAZEARANARNESREARKABEADHEREO(EC ). EEME
BREEER =41 BG DI kfT T PR S4, HESE pH A 5.0, BUERH E X 60C, Kl TRRE
BEGERO M WA G M 4 5302 F1 SEBL M BG M mEm. 4REW . AFSBEZLERD
B ARG SS02 W ER S H37 7 ,EC I M4 REBR. &m0, B R sso
FERTEEE DG EP, 22— TRELR. Eid PCRAEMER EC T £E 5 wiEMZFEER
) 98bp B EHBRFVIE EC I XEERET 53 F. ARARIN.REREBMN EC TEHER
T B 40 B R 0, L mRINA 573 55 5 21 o B BEAT 5 B Wi B B 3 0k K T WS T A .
XA ANHESEB, REAE, RERS, EHERX,. EOR 48
RESES (932 MRERAE A X E 0001-6209 (2001) 04-0391-06

22tk LB A (K R BB ( Frichoderma reesei ) A ABEBARES¥ARENZELBE, F4X
g T =& BN, dmEABEFSNIAEMECH ZAFTRHMAER
Tk, iR BRAFHENEEER T, EEE TP FREHHFRERH,
Al HR M LK B RO R AR A RS, UAERBITERANERS
MORMBHATEMEINKNBERS, ABEREFLENEER TR W™ hELE T R
SHEEBHIRE 20%R &2 0% A . {KFE A 8 B 58 (endoglucanase, EG ) A
ATHR QRAKEN T b, #HITEMBANETARY, SEERAEETN 4T
MERATE G, AR TR ERTOEE, R, RIETRENRE., REKRKBEX
FHEMBETEEREAREAA O - RHEEGHILERY . T LB/
HERE, L) BEG I wibnERE"Y .

ATHEEG DEFHATEL HHEMBER LSRR ERSE, RITFERE G
IEESSW, B, EC IHENTEBEAETRATHAXELARAEEEL.

AXMIEARE cDNALFEPRHEF EC I REE, B MEBRESARP#HT T E
BB TEREBESMEG RS W FY A 5 SS02 M SEBL ¢ EG M4+ ##1ER , [ad#f
3T EG 11 mRNA 5" 3IEBIEX PRI EFRAME .,

*ERaRE RS (39970392)

“ETBERAENETHANETHER

EEWAEEFRO97 - ), BUIARERALFREZEREYEREFEAEREATWNL T EABHEYS
FHEMEMRR.
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1 AEF g%

1.1 EEEFER
SC 58 A A B AR 18 B7 6 ( Saccharomyces cerevisiae )& W AR R B4R 1L W3R 1,

£1 EHRSER
Table 1 Strains and plasmids

Strains and plasmids  Properties of heredity Selective merker  References or sources
$. cerevisiaeT1158 ten2-3,112 urad-52 trpl-289 hisd-519 £5]

H8! over-expressed a protein secretary component S302 of Inst. of Biotechnol. ,
5. cerevisiqa HE37 SC-Tmp

5. cerevisioe V1T, Finland

HB1 over-expressed a protein secrelary component SEB] of Inst. of Biotechnel. ,
S cerevisias H1822 SC-Trp

$ . cerevisige VTT, Finland
§. cerevisiae HE33 H81 harboring a expression vector with trpl gene SC-Trp As ahove

5.55kb, with ura3. 2y plasmid origin and PGK promoter
pAJ4ﬂI ) ) SC-Ura As sbove
and terminator of S . eerevisice

pAJ401-eg3 plasmid pAJ40T with enlire egd gene from T . recsei SC-Ura Present paper
pAJAO -eg3d pAJ401 with eg3 gene without 3° untranslated region SC-Ura Present paper
pUC19 2.69kb, Amp", lacZa Amg’ This lab

pUG19-eg3 pUCI? with egl gene Amp’ Present paper

F7 ,supEdd, A(argF lacZys ) UL69, ©801acZ A 15, bs-
E . coli DH5« This lab
dR17(ck " ,mk"~ ) .recAl,end Al,gyr96,thil,relAl A"~

T'. ressei QM94l4 Insi. of Biotechnol. ,
5 . cerevisige H158 as host, pAJ401 as expression vector SC-Ura
<DNA Yibrary VTT, Finland
1.2 BEFE

537 E.coli F LB M5 383 183 S . cerevisioe AT BB IR RAFARAN A ELE SR
¥ 3 SC\ U BiG-S A B 37 3E SC-Ura B Uma Trp W& B3% 574 SC-Trp-Ura™®
1.3 #FREABERAX

Piu DNA 358 ¥ Promega 2 7)™ ot , B [F] WA 7 & M 5 Boehringer Mannheim 23 7] ¢
1.4 EGEEHFZHERME

W BB T T. reesei OM9414 ¢DNA U TFE&H 0.5% CMC ¥ SC-Ura
FHREOCHEF3AE, B0 1 MNIRA RS 1h, RE A tmol/L NaCl i f2.29 40min,
P HU KRB R, PR AR E AT R R
1.5 ®8RNAREK

¥ F§ Hofiman 77 ¥ #4177 6

© PERZERMEDARITATIEESHESE http://journals. im. ac

Cr

1



4 3 HEES RRASHUERERTEZEN REREBERS PHRE 393

1.6 XEAEERL FAUAHRNES FRERE

BERFTHEET
1.7 AN ERRESTEEFTINE

EREEEETY .
1.8 WUIMERENEERE

BO.5mL 5 SR EG MEFY L HEW®, IMAE 0.5mL 0.5% CMC /4 50mmol/L %
B 2% vhi (pH4 X 5) , B S0mmol/L BEBR 2 vh il (pH6 ~ 8) ¥, {R IR 60min, A Smogyi 75 ¥
RS,
1.9 EG I BMEEAINB R RE

PABREE pAJ4OL-eg3 MR EH T — 03B FRIE EC I s'EMFERFER, E11H
B k.38 1(5-GTCAGAATTCATGAACAAGTCCGTGGCTC-3') ; 31 % 2 (5'-GACCATGAT-
TACGCCAAGC-3'), PCR =¥ EcoRI Fl Xhol WY1 S, BEREBIML 1.4kb H B, EA T B
B FIRHAE pAJ401 B EcoRIFN Xhol iR 2Z A, FIZEEYHILMBEETHE,E SC-Un
(BX SC-Ura-Trp) M FE L X AERALT.

2 EBRER

2.1 ATIMREREEMNGE _

KRR R Yk T. reesei cDNA SCEEH, THEEE] 12 BREF CMCase B HERI R
., ZEMHaA MESERILES  ER—-BADEREREEESINRERSHERR
AEMBENYEE S DNA, %L E. coli DHSo, EEF R B HEAERET. WEHHE
BATHPRBERHA EoRIF Xkl REY, BUIFYHHATIRBERBAEXE 1), &
HksE Rl L, 38 AR pAJa0] EBSNRETE M A B 1.5kb,
2.2 EBEFARESSHH 2 1 M

%t 1.5kb #MUR DNA B #4T T
R . 0 FF 45 R 38 &f BLAST E-
‘mail iR % £ 123 2 GenBank & F, R
ZIT % 5 Saloheimo %)\[m ZEKN EG
I c-DNA FH B AMRE, NELEHER
(BB BET ATC 8 AN + DEED
F 58 ~ 60 i GTC ZEH GCT,430 ~ 432 fii
GAG ZF ¥ GAC, 1198 ~ 1200 i AGC 224
GGC,AMELE H 21 M EEMA RN
FEERRENK EC TEAKEE 20.
144 .400 i E EMFREH Val.Glu.Ser 43
BIZEAE 7 Ala.Asp.Gly. ¥ KB Bl 1 pAJ4OI-eg3 M HI =40 B A 56 1 it ok
HRMEFME X XBRBISTHY , HK Fig.1 Agarose electrophoresis of restriction producls
*gﬁﬁ% EC Ml & 397 /I\ﬁﬁﬁﬁﬂﬁﬁ, M.ADNA/ Hindlll marker;1.pAJ401/ EcoRI + Xhol;
S F 8N 48kD,pl % 5.1, £ pH4.8 2.pAlOl-cg3/ EcoRl + Xhol.
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A} CMCase IE¥ERE . WFE SSCH, EMIEE pH WERE 4~ 6 ZH,

2.3 BEEG IR EEARER pHE

W e T E A AR RE R H158(e3) P-4 BEG I BEEHBEM pH B, &1 T EC
ERFEERS PCK SaFREB T RS, BB FEESHEEFEPH#HT. T 30T,
BFENE BOREERNEREREETE S, WELSR(E 2.3)F,H158(eg3) i
7= EG [ b5 7E 60°C, pHS .0 BT iR B o LB 5 XIS HAF .,

93¢ 120r
0.4 100
g .>.-
2 03 g
2 ¥ o0
?—;3‘ 0.2 ¥
g 3«
0.1 2
o 0
a 50 100
/T
Bz pHMEGC IEZEHME B3 BEAEC NEANK
Fig.2 Effect of pH on EG 11 activity Fig.3 Optimum temperanyre of EG [

2.4 BEAMBEARSBREAHIEC [ REMKR

IHAEMBERESNEAFLBASH EC IXRRENER, RIGHEREAS
EG Il <DNA # B BB pAJd01-eg3 435151k S . cerenisine HE35 I B H EMERSEOR
MM 4y SS02 BY 8. cerevisiae H337T Ml B R XA S E R R W5 SEBL B §. cere-
visige H1822, 7E SC-Ura-Trp B HEHH FH B F R £33 S FHA ¥ 1L T H835(egd), H837
(egd) A0 H1822(egd) s ¥ 138 3 Witk JU7ERL 2% W RN M BRI A N I B s R B
W28 CIBMIES 3 K e, M E AW L WA CMCase & 7. WELFE 3 WM CMCase
¥E 4504 0.147 WmL.0.160 UfmL A0 0,130 UrmL(3 KW HE) (EHEBMEE
HIR,BEM ). BP0 HR37 M5 EE R A EG AT, EG MAEAMETE B R (1 835(eg3) 3R
% 8.8%).

EEBYRR  ZARNSBESIEHEAEVERERIE. s BHEEARE
e N EMSEEDR R, FE SR RRANEN S BEASFAE MBS, BEH 4
BEOBRNAMERS. IRBRENEFEIBRFESFZEARSSHAARIHN. Kb,
FETE TR B R A RRHE b9 1 7% SS01 #1SS02 2 5 EAMNR /R EADFEA RBAE
B, SSOREAREPHARFARRATORESREPHHRE", BB F B M-
MEBEASEASEB,ATHARL 23 2KERES5EREORELBNENEZRE
B BN TRERFL TERSHERT.SSOEEN IC MRS BRBOESE B,
BT AS BRERESEAESWBEF S REC 4R AR RELE, BAA
H1822 (eg3)W,EG [ M4 M EHET HI58 (e3), HRAXREHH S HTR.
2.5 EG I mRNA s'S#EBEEF 7MW ERRENER

EG Il cDNA FEA R 'SP HRE—B B METFRNEREX (RBALERHFI). F
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Fi40 T +5'-CGGCACGAGACGCTCTTTCGCTCGGCCCGTAGATATCAGATTGGTATTCAGTCGCACAG
ACGAAGCCTCTGCTCGATAATATCTCCCCGTCATCGACAATG-3', B4 EC I mRNA 5'#idE
HEXRFIIMERLEIRETAER . RIIA PCR FEMBR TERAFB T ATC LFLHIE
BEXFIN(RNMEER) (B 4), BHEFEIEFE%E EC 1 -DNA BEH K DNA HE&
SLREBIRIAEIK pAJA0L L, EEFE PCK B THES TREA, WE T E 4 F K pAJ01-
eg3d. FB pAJa0l-egdd ¥4k S. cerevisiae H837 , 18 B E H MR BE ) H837(eg3d). LAWHE EG
M %25 H837(eg3) AX IR, ME T L BFFIMNEC I XEXWE R, R EG T 5'EH
FXMERE,EC IERRBKFRBERS, KHEALTE CMC PR EFENKBRATLH X
/ANK 8.6mm, T X BBALA 3.7mm, B LYk
10 BRE L THOTBARER REFY LER
HEAYEREBE . KNUBEESEE
H¥EHI 0.928 U/mL, i X AL K 0.147 U/ 1855—
mL, B EG [ 5’ BERBBRE, HExE 7
HEET 5.3 %, van den Heuvel ) WF 3T E
W, ZEEE S mRNA BRI T AUGH §' E
BEE—BTITHKERS2IMEERNESR
X, EMEELABEREE. —BRBELT,
ATEERE  ATBEERBN _REH.
MEBA—BGCEERT 40% K F 5, 1
S BRBEEARBRHORE, @
Fi PCR FEMBRT GC 8K 46% 19 EG
RHESESFIN B I BETREERET
EG IEARMFEEKF. FRREBR,EG I
mRNA S’ &S FF F A EERELE 4 M6 EG [ mRNA 5'$ESFHIM
BLE A B AR SR AT 38 ) — R H, A T PCR 37487 4 9 SR 05 SR L 2 0K B
W EG [ ZEBEEE o 59 3 3k 8 X b A R AR 7 Fig.4 Deletion of 5’ leader of EG I mRNA by PCR
- M.DL-2000 molecular standard;!.PCR product of EG [l ¢<DNA
RREBFAF LR, BULFTREEL 5 L5 ouders2. PR product of entire EG I cDNA.
SMEEEAERERE S TR AR, X E mRNA
S S FINEE BTERRRAREARBEN— ﬁﬁi&&bﬁiﬁo

B X352 VIT & W RBFF P Sirrka Keranen 1 Merja Penttils {4 B LR R E
‘L‘m%iﬁo
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CLONING AND EXPRESSION OF TRICHODERMA REESEI ENDOGLUCANASE
[f (EG ) GENE IN SACCHAROMYCES CEREVASIAE *

Xiao Zhizhuang Wang Ting Wang Tianhong Qu Yinbo™ Gao Peiji
( Siate Key Laboratory of Microbial Techrology , Shandorg University , Jinan 250100, Ching)

Abstract: Using Congo red-staining method , one positive clone with CMCase activity was isolated
from the Trichoderma ressei cDNA gene bank constructed in Saccharomyces cerevasiae . Sequencing
result showed that the 1.5 kb-length DNA fragment inserted in the recombinant plasmid encoded EG
[l gene from T . reesei. Enzymatic characterization of the EG 1 produced by recombinant $. cere-
vasige was analyzed. The experimental resulis indicated that the optimum pH and temperature for EG
[l are 5.0 and 60°C , respectively. The effects of secretory system components SSO 2 and SEBI1 of
§ . cerevisiae on EG lll secretion were examined.The results indicated that the amount of EG I se-
creted by the strain with SSO 2-overexpression was highest among the different recombinant § . cere-
visiae strains, showed that 5SSO 2 is a rate-limiting component of the secretory machinery in the pro-
cess of EG [l secretion. Furthermore, the EG Il expression level was increased 5.3 times by de-
letion . Furthermore , the EG [l expression level was increased 5.3 times by deletion of the 98 bp in
5" untranslated region of eg3 mRNA sequence. This result suggested that the tegulation region could
exist in the 5 untranslated region of EG [l mRNA, which is recognized by the gene expression relat-
ed factors of S. cerevasiae .

Key words: Endoglucanase [l , Trichoderma reesei , Saccharomyces cerevisiae , Gene expressien , Pro-

tein secretion
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