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Abstract
In the study, we have obtained modified cellulase with higher cellulose degradation
activity by molecular evolution method. Cellobiohydrolase(CBH I ) gene of
Trichorderma reesei has been used. Cellulase mutant 228-G2 was selected and the
activity of cellulase mutant 228-G2 was increased by 300% compared to original CBH
[. The 17 among 1542bases were found to be modified with mutant 228-G2.
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Cellulase 234t 521 Trichoderma reeseio)~] CBH 1 fZA= Q—‘:—iﬂt} RNA
prep kitE o] &3ty I cell°ﬂ)~1 RNAE <o, RT-PCR kitE o|&3}l4
CBH I geneg FAsI¥TE 53 CBH I FAHAS PCR3}I L PCR productS

Xba 13} Sal I A|aA2 273t lfr ] 4E1°1 pYGAL®] cloning &} %]t}

A 3}

DNA shuffling®}& A8 % cellulase Ho]Ao|A] do]x CBH I §AHAE e
DNA &o2 &3 3 10X digestion buffer(SOOmM Tris-HCI(pH7.4), 100mM MnCl,)
9} DNasel 0.2unitS @3 15CoA] 1087+ Aglste] 100bpolste] %7He wsx
agarose gel2 A, AA AT FA, /"éxﬂ?l FA2 2ZH5S Pfu polymerase S
o] 83} primer §l©] PCR&}IY {ZHAESS reassemblyst ¥ Th Reassembly Z71-&

Z A ¥ DNA fragment, 10X Pfu buffer, 0.4mM dNTP, 1.25unit Pfu polymeraseS &
3t & 96C 2min, 60cycles(94C 1min, 55°C Imin, 72°C Imin+5s/cycle), 72°C 10min

© 2 3} t} Reassemblyd}e] Ho]Z DNAE template2 3} 5¢, 3’ primers ¥ 1l
T}A] PCRS 3} shuffling® CBH I 328 AUtk €42 CBH I {HxE 44

W Ee] A8t Saccharomyces. cerevisiaeol| transformationdle] o] AL THA]

screening 3}t

oo

AzEgE HE7E A g T9H dFE Ay Y3t glucose 20g/L,
yeast nitrogen base (YNB) 6.7g/L, amino acid 200 mg/L(histidine %77} X388 %
2ufA A A2 HEZE TYE 2 dFE i SsiiTh AR F oA 59
Aol A wjFshe GAE 33 REEste WE7} MY E FHE S0l #FE A
Bttt 100mle] HAujA]7} S0l 500ml| baffled flaskE o] &3t Adeld
TFE HE3 T 30T, 250rpme] |7 A AF3IATE S. cerevisiae B A|
Z4L yeast extract 20g/L, glucose 20g/L, galactose 30g/LE A3 T
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1.0%CMCagar®]| trypan blue solution(Sodium chloride 0.81%, Potassium phosphate
dibasic 0.06%, Trypan blue 04%)S.2 5%%5<F <AS 3111, 3M sodium chloride 2
15EF <t destaining &+ H3ol, 20uHE Bz 45T A 447t wH-& A7
T AP clear zoneg ZA3ct  Clear zoneS FQlE  sampled
1.0%CMC(pH4.5) 0.5ml¢]| sample 0.5ml-S adding 3} 1A]7HEQE 45Tol| A HES A]
7] ZDNS(Dinitrosalicylic Acid)&d3d =AY 2 HaFaigct.

A3

pe)

aF

CBH I @i d urg
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Figure 1. CBH I expression SDS-PAGE asay (lanel:Y2805 wild type, lane2: galactose
induction 7, lane3 ~9:A]7Hd CBH I 2-3).

Cellulose -3l &4 o] original CBH I o] H]3&] 2300% Z7}¥ cellulase ]|
228-G2 A9

Cellulase Mol S X¥3}7] Y35t 96well plateo] 30T, 250rpm .2 5Y7F wj
dto] WA BT YE samplingdt & S ZHSHTh Figure 2904 2 £
U5o], wild typeol| A= cellulose &3] &4Jo] 100 ™, cellulase ¥ o]A| 228-G29j)
Ay original CBH I 2t} 2}300%9] cellulose23] &Ao] =719 AL &olstth
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Cellulase Mutant 228-G2
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Figure 2. Original CBH [ 3} error prone® cellulase o] 228-G29] cellulase activity
S ul .

DNS 393 =AW 23 cellulase ¥ 0] A confirm test

AYFOE trypan bluej o2 AFE Ho|A| o] FFAF celluloseE HHSAIAH
o, ole] e WETOE cellulose thAlo] DWE 7|dg H7lsl] FHEE
A3ATh Table 1. dA %= E 4 9l5°] 1A} trypan blue staining .2 A
cellulase o]z 228-G2¢] cellulose:3l] &4jo] DNS(Dinitrosalicylic Acid)®H S
Al el & & Aen, B34 F7H82 original CBHI o Hls| °F300%
7HE A& Rl

Table 1. Original CBH I, A8 ¥ cellulase % 0] #]228-G2, cellulase ¥ o]#] 121-D8<] cellulase
activity H| 1l

Sample

Original CBH I

Cellulase
ol 121-D8

Cellulase
o] x| 228-G2

Cellulase activity

(EF%5, 550nm) 0.22 0.35 0.68
Z7H&(%) 100 160 310

A = cellulase o] A 228-G22] DNA sequence 2
A cellulase ¥lo]x] 228-G22] DNA sequenceS 3H013t A3} 1542bp 5 1770
9 g7]xdo] vl AL ¢ F UATh

2 o

B Ao AME Trichorderma reesei®] cellobiohydrolase (CBH1) gene2 ©]-83}

B3 WS o] &3 cellulosed] TAjo] F7HE cellulase Ho|AE A3t
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Ak st AzEE HE7 =99 FF9 28-S SDS-PAGER &I F, ¥4
Z135}ol| 23t cellulase O] A S trypan blue staining®] © 2 cellulase o] 228-G2
£ AEsH o, cellulose®d] A4S DNSHOzZT oAl &2 & & SISt
Cellulase Ho]A] 228-G29] E&|&4 F71&2 original CBH I o B]3] 2F300%37}
H AL #9213t H a1, DNA sequenceS 3213t A3} 1542bp & 17709 F7)1AFo]
v e & F AT
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