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B E: YENFREEAE( Trichoderma viride ) N1 # ZAE 8 (EG 1 ) W4 ¥ 5 g #, A1 A Northern blot
FEMMARARRELET REAREN eg | k3, XA RT-PCR T ENEEAKE T4 F 7% eg 1 HEH cD-
NA FF,NFEEMELFIN, FMEFF A KK H KR pYES2 - eg T, % b BB B £ ( Saccharomyces
cerevisiae ) INVScl fn H158 k3. £ R EZ W . REABEL AT EFTNRAEEREPTAEK, eg | KK,
ERAPRAERS AE BV RABHNRIR, ETEH RHEF R AL g | ZRHEAEKE 1377
bp, % 459 MR B S HE TR, h W E G, B T KM Kk 7, B A 4F 4 £ 8 4 43 (CBD) fn fg
{3 (CD). INVScl %4 F & B 55 3+ 48 h 3K 3| 4% 55 14 1,60 h 34 3| B 5% 5 4 #1 , B 78 4 0. 081 6 U/ml, B 75
t HI58 2 4b T4 5 32.5%.
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Cloning and heterogorous expression of EGI gene from Trichoderma viride
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Abstract: To investigate the property and function of endoglucanse ( EG [ ), the transcriptional expression of
eg | of Trichoderma viride T4 was analyzed by Northern blot during its growth and development in medium
with different carbon source. The full length cDNA sequence of eg [ was obtained by RT-PCR method and the
recombinant vector pYES2-eg [ was constructed. The vector was transformed into Saccharomyces cerevisiae
INVScl and H158. The results indicated that the egl was expressed strongly when 7. viride T4 was grown in
liquid medium containing cellulose as carbon source. The expression of egl was the highest in corn stalk medi-
um, and cellobiose also induced the expression of egl, but no signal was detected in glucose or fructose medi-
um. The ORF of egl was 1 377 bp encoding a protein of 459 amino acids and belonged to glycosyl hydrolase
family 7 having cellulose binding-domain and catalytic — domain . egl was a kind of secreted protein because
there was signal peptide in the amino acid sequence. The egl transcription of transformants reached highest at
48 hours and a peak recombinant enzyme activity was 0.081 6 U/mL at 60 hours, the recombinant enzyme of
EG I of INVScl improved 32.5% than that of H158.
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Sigma 2\ ) G 2T 4E & Sigmacell 20 32 B
LYK (CMC) 24k —H# (cellobiose ) ; Invitro-
gen /N A [ trizol, [V AEZE A W) T RN A AY I 1]
W) & L JBokL 32 B R & MBL 22 ®] Y RT -
PCR {77 & . pMD18 — T we R & 44 | FR il 14 4 U
fiff .\ T4 DNA % 30 . DNA 34 ; Roche Applied
Science 2\ ] F{J Northern blot DIG High Prime DNA
Labeling and Detection Starter Kit Il 57| & .
1.1.3 533k

LB .YPD.SC - U'") MENDELS"*® PD.

1.2 FHi&
L2.1 ZEOKRGEAFEREEST eg 1095 %5087

RN 1% (K50 A1 x
10° A~/mL AL F BV W T PD K5 R K, 28 C,
150 t/minZ& £33 2 d, 1% Fh T 7. MENDELS
NG AR R A R IR T O 1% . R
10% (AR H0) sk AR5 T4 Fh 51, 728 °C |
150 v/min £ T35 2,4,6 fl 8 d, WHEF 2T
-70 CFIRAE.

1.2.2 Northern Z%38

R trizo FRIUE RNA , BARBRVES: M7 6
B A5 I LASCsE. Northern 2852 FUIREH R eg 1 &
PR BL, RNA _EAE 4 10 pg, & RNA W N2,

AT S RNA 8P kR FH o BT 125 B OGI
[a]35°4 25 min.
1.2.3  HRHRE Y

MG GnBank |- AY343986 #l1 EU587012 ¥
LN 9 B e S 51 W, [R5 i EcoR T 1
Xba [ BEUI .

P1:. 5’ -aac-gaa ttcccccctatcttagtecttettgtte 37
EcoR |

P2 .5’ -cte-tct agaattaagcccaatgtctacgage-3° Xba

RT - PCR % JH] RNA PCR Kit( AMV) &% £,
512 BRULRA S B — A AN 396 7 Si il 1) £ ) R
DU 5 JC DNA 5 5%, G0 BRI 5 A4 28 F s I 2%
PR 58 AR L DNA Rk PCR 9714 H 1Y
FEH,25 WL JSOWAR R, SN A5 R 94 °C T AR P
5 min;94 CA5PE 30 5,55 °CiB 2k 40 s,72 °C ZEff
1 min,35 MEFR;72 CHEfH 10 min,4 CHF 1R
o .

HL UK K U PCR 7= 4, [0 fir 75 A Be, 5
pMD — 18T i 42, & 3% " W) % 1k 2 K #F &
E. coliDH5 o J&% 37 2%, ¥& 5 FH ¥ 58 [, E 17 i 7%
PCR A1 SR AU H] % 22
1.2.4 Wy BAYIE B 2250

X EE 20 R A T 43 B A SRR e R B
A H PR 1 b 25 05 R I A A T R R AE.
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B B TR P 50 A T Dy R T
1.2.5 WP PR e a8 2 Ak

Watr A H AL Be pMD - 18T R4 |28
EcoR T Fl Xbal XA, #4) 8 21 (1) BRI % £ % 18
Ak pYES2 I SAL RIGFTFIR E. coli Jm109, HTH
7% PCR I ik 4 45 2 M ve B 44 R
YES2 —eg | .
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SC - U £ 353L,30 °C 160 v/min $E 3% K535, K 3%
24 36,48,60,72,84,96 1 108 h, HU¥s 7 44k
HrFERTRI A5 W 4R A 11, CMC R 7 k]
PV R MRS . A 3 K.
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F, ARG eg T AYFIA.
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LA A8 5 2 000 5 327 2 — 0l 4. B 2T 4 3R 5 5.5 T 6.CMC
1 RBP4k R TE eg | 9L AKF b

2.2 eg 1 PCR ¥ HEIMFINEYEEFNH

PCR ¥ 3153 2 eg I BU%F 5 BL, 29 1 500
kb, 77 & WU R/ (B2 BroR). iR Be g
pMD — 18T 3%, # =YL = KIHHT i E.
coli Jm109 B2 75, Y +% P vw b, BEAT A 7% PCR
FIBORL A BT S5 , HEA T
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M >4 DNA Marker DI12000;1. eg I #j1.3 kb
2 I eq 1 PCR 4

SERETHE eg 1 424 ¢DNA J741 ) 1 495 bp,

Z: 2 DNAJF 91 19 TF R RS AE ( ORF) 1 [m] P14 Sy
1 b3 t50

Query seq,

99% . FFILIREHE R BE S 1 377 bp, £ifith 459 4
LR 25 expasy TN, BB 43+ B 48. 177 ku,
PR AU 4. 73 R RRUE TR ECH 43. 02, )8 TR
TeE H M. £ SignalP v3. 0 W, %791 &5
ST REMEAE A 0.999,1 - 22 4> aa H{F 5 KT
%1 ( MAPSVTLPLTTAILATARL VAAQQ), By
HFE . £ BlastP 2 ¥t GenBank JE T4 H 5 IE
FE,RIZEH S T. reisse 1 EG 1 7 5 55 WA
P, % A JE T Glycosyl hydrolase family 7 (& 3 fif
7R) , % EBI 434,427 — 455 {8 5% (HWGQCG-
GIG YSGCKTCT SGTTCQYSNDYY) i EG 1 BJ£F
2 Z 455 [X (cellulose binding domain,CBD) ,31 -
390 FpfBk 4544 35, ( catalytic domain, CD ). 3@ i3 %
24 b ELTA B BR 1 2T 4 3R 7 4 FRT A AL S A
WARSEIFE 5 K GYCD[ A/S]QCP, CBD 454 X [
RSFIFH1 0 GQCGGIGY (& 4).

5 30 i 458

Superfanilies [

Glyco_hydro_/ superfamily )

K3 OISR EGI AR~y IX
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T ia 2% -FUHEE S 24 ~ 60 h, #£417 Nother
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PRICREEA T2 AL, 2

FARANE S 7R, 28 UKL B

X B RNA JKGE 250 0] S AR A 2385 5, i 3k

1.5 kb [, UESE T B A Jk DA R 1 B v i 7
St.eg | 7E853% 24 h BF WA #5536 h sk KF

T4EG |
AAQZ1382
PO7981
AAYZB807
AEMOOOE &
ACHEB455
212714
ARAWEY9Z &
AATR43Z20
F38E7E
CAMIE 445
CAAITETE
P19355
AAQTEOOZ
PEZ 604
ACHIE1Z5
ACFO3800
XP 751044
CARROZS3
ARR4R3T3
P13860
CAARDZSZ
CcAK18700
CAK18800

*

T4EG | : Trichoderma viride T4 ; AAQ21382; T. viride AS 3.3711;P07981 ;
Trichoderma pseudokoningii ; ACH68455 ;

SEYPTNTAGAEYG
SEYPTHTAGAKYG

SEYP GNEAGAK Y TER{mN =
AAHTGHNNAGAEYG
AAHAGNNAGAK YT

JEYP TNFAGAE YT
AEYPTNEAGAEYG

£k okt EEEk

Trichoderma sp.

B, 48 h kB ] 60 h Ik A
184 STTIZI3PSCTOT 473
184 STTIZ3PSCTOT 433
184 STTISSPICTOT 473
184 STTISIPICTOT 473
184 STTISIPICTOT 47 5
184 3TTISIPICTOT 4z 5
184 STTSSSPSCTQT 427
197 PTIQPGGCT-TO 494
172 PTSQPGECT-To 459
197 PTGOPGECT-TOQ 496
197 PTGQPGGECT-TOERY 495
195 TEIEZPGPT--QTHYY 477
195 TEI3PGPT-—QTHY) 478
195 TEIZPGET-—03 HYY 478
195 TEI3PGPT-—03 HYY 477
195 TE33PGPT-—QTHIYY 473
191 TE35PGPT-—QTHEY 469
204 TAGNPGGETEVAQHTN 496
191 PTQPTGEVT-—VE Ol 430
191 PTQPTEVT-—VE Qldel 430
191 PTOQPTGEVT-—VE Ol 430
191 P--PTGPT--VP QLR 475
196 PTTPTGETETVE 437
196 TTTPTGETETVE 4a7

SSL; Q12714

Trichoderma longibrachiatum

Trichoderma reesei; AAX28897 . T. reesei PTCC 5142 ; ABM90986 .
AAW64926 .

Chaetomium

thermophilum CT2 ; AAT84320 ; Chaetomium thermophilum var. thermophilum DSM1495 ;P38676 : Neurospora crassa ;CAM98448 ; Chaetomium

thermophilum ;CAA37878

T. viride ; P19355 .

T. viride MC300 - 1; AAQ76092 . T.wiride AS 3.3711; P62694 . T. reesei 127 ; ACH96125 .

Trichoderma sp. XST1; ACF93800: T. virens UKMI1 ; XP _ 751044 ; Aspergillus fumigatus Af293 ; CAA80253; Phanerochaete chrysosporium ;

AAB46373 ; Sporotrichum pruinosum ;P13860: S. pruinosum ;CAA80252: Phanerochaete chrysosporium ; CAK18799 : Pleurotus sp.

CAK18800; Pleurotus sp. ;
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Trichoderma reesei Z1- 4k 2= fiff (A YR ¥ E 7% S 7K
S S8 7 A ANt i E ok O R N O S = S
OAREE eg | 1R AR M IR I P ok 515
SRR R TER AT h Rk R R, X W2
UL s (R B B A B RN LT 4E R W RE ). (H
g | TELA Y W E S TR FRBRE, X5
Volvariella volvacea {1 > . £ 4k — Wik S eg 1
553 19 J5L PR AT T 2 £ A A T A 53 WA Y il PR K
file, 5 A AR | b O s A Y R s
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TR ) R

4 % b

1) %] RT - PCR J5 ik s BE B 4 (A K %5 T4
[ eg 1 cDNA 2K P4, LEWYIE B2 Hr R WOT

TR BEAE R B 1377 bp, 4t 459 SR HERR , B
WorF i 48. 177 ku, 240 H, HIE T
K Sl 7 200, HAT CD Al CBD 4514,

2) A FERIE S S AN B RE eg |
TE A RS AT W AR e b e SR 3RB 3.

3) ML R pYES2 — eg | B AL TR Y
£}, 25 Northern blot ¥l , 55 5% 48 h X HHEF 5
g, 75 INVScl H eg | ik 8w, B G N
0.0816 U -mL™".
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