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A NOVEL STRATEGY FOR SCREENING MUTANT ENZYMES
UNDER NON-GROWTH CONDITIONS
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( State Key Laboratory of Microbial Technology, Shandong University, Jinan, 250100)

Abstract: The technique of double-layered plate was developed for screening the libeary of mutant endoglucanase [T
from Trichoderma reesei generated by the method of directed evolution. The enzyme activity was determined accord-
ing to the velocity of the formation of halos on the plates. Several mutants with higher activity than the wild type a
low temperature or alkaline pH were cbtained by using this strategy under different screening conditions. Purther re-
sults of spectrophotometric determination of the activities of these mutants were consistent with the results of plate
screening. The establishment of such strategy will breaden the applications of the directed evolution methods for im-
proving the existing proteins to obtain useful enzymes with new properties for industrial applications.
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ERA#ERELFEFXEMAEEARMFRG. CEZRIPHAGAR/RLH
XREB—RE, AAARERER, ERENHAASRAREATRETES
FHAMLE, ANTHSSBERHRE, #FZREATFALEFEFHNTR., B, @
AT ERERTEN T E TR SE PCR =AMV DNA x4 (DNA shuf-
fling) Y, AFHEREBNABRETEARBEMSEQSL T A, Hit, R
ETREMFTEFERBERIEZR, BYAEMN A ERREARXESITNGHE
REREEMRMABRDSENRXBAR. BRAER (selection) BR—FEX¥HRME
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RUUM, ERAFERTAMTRTEIAREREFENRNBH A BEHEENNA,
A, REGRXEARBEME (screening) MFRHF, HRMNBNBHTIETT ™LA
Regfron, MEAART RO FRMEFER ZBNE. A, EEXFTBHOE
BT 7E A 2 RO BROR AR b O K R ) ST O K A T 0 R A 4O
REFHRFESERN, SRRARCEFEBNTRAEHES,

AEMETEMERTAMBEEASZNNENREESF. EAXEHREER
HEEFAEEKAAGT (BE, KB, REABES) RAREEIE. FAHE
KRETHFHEMERAEATXRME T, R CRE T — 5300 F 5 0% R,
HhRERBLYFERIMEARR (Trichoderma reesei) PIYIHi B5E 8 I (EG ) %
THRYE, ERBEKAATHERZE, BELERRERRMENELE (RPES4%
¥, CMC-Na), ERENEEREZBTHRTRN, ﬁFﬁEKﬁHFEEE%ﬂM
EG I ZEKBELE, MeNMERKBHERER.

1 HHEE5HE
1.1 Wk, AAMEFE

WH MR A TR pAld0l-cg3 (7.1kb, BF T. reesei EGINI #H) HRAERF
Hi58 (eg3) MM, HEHEBHEEN SC U, BEHEB (Difco). HEM (Wako).
CMC-Na (Sigma) b O BE5), Hialn 320 E ™ o4 alo
1.2 A&
1.2.1 HERIEEESEBAOME: HFAER EG I #X35W HISS (egd) = EG I X%
HRXERBEEYEER SC-Un F &, 30C0H# 3d. B 5mL CMC-Na K E# (0.5%
CMC-Na, 0.8% 58, 50~ 200mmol/L A H pH MM EZREHR) A LE, BES
BSOCHEBEYMNE, Wo.1%RRaRE, A Imol/L NaCl B €&, MREEHEN XD
REX,
122 BN ETKmME: PW1ME1.2.1, LEH SmL CMC-Naﬁiﬁlﬁi (0.5%
CMC-Na, 0.8% 388, 50 ~ 200mmol/L ZBZ ¥, pH5.0), BEEmM 0.1% I R4,
E I5SCHEBEARFNE, B 1lmol/L NaCl iR &, W SHEMAK/DEE X,
1.23 A EMERME: S M Somogyi k. MIELIMBWRSR, BN ug. 7.
mL™',

2 ZR5WR
2.1 EFEEM EG NI MEBEW
RARGEAERNECI MRS RE, MEMERENpHEAN S.6~6. HEMEM
BEATRIEERETAR, RApHAEAZRBEXNNEYR, fRAEKEBHRES
RERNFELIBRLF. BTERAKNER LR YRYE, MEAREY CMCHMHEL
BEEANETEEMNMEARBTEENRE, SRELERTREREZE, BWE
WEEDHER, LR pHERME. S TRABRESRENHEZLE pH HEENER,
BERTREMAEKERENAZSPARNENARRALE, Wik, SETHRTERNE
WM FREE (RE) X ECHIMEHENER,
FHRSHMEABSEC MYSE pHEMRF A SRS RRE pHEENZBRE MR
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(pH5.0}, LA 50mmol/L. 100mmol/L 1 200mmol/L BEH &4 0.5% CMC-Na ¥ E{k L B
ER, REHEVECGIMBGFHRT 0CTHRE, #BLE, 50CHE 60min, £
RRARE, RAEK, KHEANERSHK 10.9+0.2mm. 10.8 +0.2mm A 10.9 +
0.2mm, HitAIERER, EHHENRTEEN ECIRNERLERLBRE R,

2.2 pH 3K X /AN

NETRHBYMTFREN EG NI MEHBRAEERNZE, A 200mmol/L pH5 ~ 9
HZMERBRIMBREHELE A CMC-Na, FEFHEEF, BT 50CH A 60min, &
RIRLRf . BLEWM pH AN B4 B EG I & CMC 4R =Sk B a9 K A i m
ThSE A% M R Rk Ry B R VAR N pH . pHS A KR BN 10.9 £ 0.2mm, B pH
MEHAR, KBREZEE /D, BREHS.O MO KKBBIRM X THEES (2.2
+0.1lmm), HARKETR .

2.3 MMM AR MBI EQOER

MTFLEFEN pHEATONBEEES, BTESH - $RA pHBERNBE RS
th, SR P %5 0 XTI B K MR B ) B Y Bk, REABE-ENREANBERE, W
FREAREXPOERRE, KUREBRKNEFRLIED, BRIBIROEWE
ARy #, EmMLEMIEERELNABRBARIEZHERMNERN S BR, BR,
ATRIARFUERBERAREMNELTE, FTHRAEREAREO RN EERAN, TR
ERERABEONEEXRIBRIERUERN T, DRBEEFTRELASTERELAR
MLt REANRNERRTREDTh, FERBEFTRNN RRE, MEXLH
THHEERR.

R R AR E, B REAAKRRREST, AR EEREKREE Y
HAMR, FRER, ZApHION AR Smin SR - HFHNAXZRABE=LAME, &
FNBE; MYKBRHASEEE 14min N FR LS EHKEM,

F#, KA S0mmol/L ZBMEHRMHE LR VK, WEME T K M0 @] X5 2K 1% 1B 7=
HHOEW, RoNEHEMEAMNBERSE. SRR, HEAR. RANEAEZE 20min
B, ARREAARELR.

24 REEHWE

S+ H Ll 50mmol/L ZRREMHE (pH 5.0) ) W& LBV, 15T KM 20min # % 1§
BTRESREEE, RL 200mmol/L RMEME (pH9.0) ME LBV, SOCK®
14min S EMIERM T RIEHEEER, ELREAFT, FEEMBERELHR LR =4
Bkl MEFRXEHSD 2 &K
BFEEWWAREmESA; Rt P %1 EANXBASHEIDONELLE

EHRT 6 M4 KMENAWE, BHEH Lk R ce c-16
SWEENE, BHaEMeENE, X1/ AnM - ‘4 ++
2*&#&&&&?&%%5*&&&%% T . 2.6 47.7 41.5
HE. MERMAEEAEREMEALA s0C . 4.8 53.3 57.8
AR, FLTHEBAREELE =4 MmEefE 035 08  on

ﬁbﬁﬁﬁﬁﬁﬁﬁfﬁa}fﬂiﬁﬁﬂgﬂﬁﬁo B WIS AL = 30T WIS /50T N IR

© PERFRRMEDHRTATIRAHREL http://journals. im ac.on



2001 4E 28 (5) EEWEAR <77 -
2 MREEZTEANNHEINHAELE

[} o q. ] A-18 A-20 A21 A A-24 A-27
AMA - + + ++ + + +
pH 7.0 5.3 26.3 23.6 36.8 18.0 19.9 21.0
pH 5.0 14.7 2.5 74.7 97.4 51.8 55.3 54.5
L3340 0.22 0.37 0.32 0.38 0.35 0.3% 0.39

¥ WIS O = pH 7.0 BB /pH 5.0 BN TR

FADEFRENEEREREATROMESE, EBNREISHARERAFTHES
o HdEEMBEAERRE., HAX LEEDN pH/E, BRIBKHEZEYR LN
ARG RIS R, X — WM T B TR KK EG I 2% 3% 4k 3 B I R 3K
Wik, BAT/ILRKESMEREATHREERES, REIFEHNEEERNAER
NWERHTHREBERNBRR, BXBMERELORERAILEXKRRET

o, RANBFHETLIEEEERVHE LOEE, EFHEENTER ERERE
h, BEREKTHETAR. X—MRBWTUATREAERERB EHERHN. B
HEATEERNNRUEATERREDONS, AEemtdnFrE3E8Ea
RN AEm;EZ,

$ETMR

[1] Moore Jeffrey C, Amold Frances H. Natore Biotechnology, 1996, 14: 458 - 467,

[2] Stommer W P C. Natmme, 1994, 379: 389- 391,

[3] Zhao Huimin, Amold Prances. Current Opinion in Stractoral Biology, 1997, 7: 480 ~ 485,

[4] Toyums H, Toyama N. Microbios, 1999, 108; 7 18.

{5] Johnston JR. In: Molecular Genetics of Yeast, A Practical Approach. Oxford University Press, 1994.

© PERFRMEMMRITATES%EL http://journals. im. ac. cn



