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Abstract
Recently, genetic engineering techniques have been used to display various
heterologous peptides and proteins (enzyme, antibody, antigen, receptor and
fluorescence protein, etc.) on the yeast cell surface. Living cells displaying various
enzymes on their surface could be used repeatedly as ’whole cell biocatalysts’ like
immobilized enzymes. We constructed a yeast based whole cell biocatalyst displaying
T. reesei cellobiohydrolase I (CBHI) on the cell surface and endowed the
yeast-cells with the ability to degrade cellulose. By using a cell surface engineering
system based on a-agglutinin, CBH I was displayed on the cell surface as a fusion
protein containing the N-terminal leader peptide encoding a Gly-Ser linker and the
XpressTM epitope. Localization of the fusion protein on the cell surface was
confirmed by confocal microscopy. In this study, we report on the genetic
immobilization of T. reesei CBH 1 on the S. cerevisiae and hydrolytic activity of
cell surface displayed CBH I .
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T. reesei |4 82 CBHI gene, E. coli TOPIOF’E Fhgoistn v 33}
APAZEE AFEAUAT pYDI yeast display vector kit( Invitrogen Corp., U.S.A)

g o]83le AR ¥9W LHE Y. S. cerevisiae strain EBY1002 CBHI &
g g $s|A AHE AT

Hjj ok %

E. coli & 100 pg/mL ampicillino] ¥3+¥ LB medium (1% trytophan, 0.5% yeast
extract, 0.5% sodium chloride)o|A] ¥} ¥}t Yeast i YPD medium (1%
yeast extract, 2% peptone, 2% glucose)®} 2% glucoseZ7} E3E YNB-CAA medium
(0.67% yeast nitrogen base without amino acid, 0.5% casamino acids)Z} 2%
galactose”} E°]9lE YNB-CAA mediumS AR&3le] 30To|A wj g
Galactose induction Invitrogenol| A A 235}= Wo| whe} Ashstgct”

CBHI §AA9 cloning ¥ dAAS

T. reesei 2 CBHI gene2 pfu polymeraseES A}-&3le] PCRES 433t
PCRo] 229l primer= 5CBHI SacIl(5-TCC CCG CGG GAT GTA TCG GAA
GTT GGC CG-3, GenoTech Corp., Korea)¥} 3CBHI XhoI (5‘‘AGA CTC GAG
TTA CAG GCA CTG AGA GTA-3, Bionex Corp., Korea)2 A}l£3}tt. pYDI
vector= A1 EcoRI 22 AWl ¥ Klenow enzymeS ©|83} blunt A=
Sttt CBHI PCR product9} blunt * 2]+ pYDI1 vectorg Xhol &2 W3t}
Agtas *2]g CBHI gened} pYDI vectorS T4 ligase(Promega, US.A)Z 16T
o] ] 4A]7 ligationd}a] E. coli TOP10F’ 2] competent cello] electrotransformation
TS AREEt FAAEAIZ F, ampicillino] 100 pg/mL 8 LB LA
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of =@3le] 37Tol|lA 2447t vkttt A|=¢E CBHI plsmide LiAc yeast
transformation WY S A}83}e] S. cerevisiae EBY1009] & A& A7 & 001%
leucine©| &% minimal dextrose plase (0.67% yeast nitrogen base without amino
acid, 1.5% agar, 2% glucose)o]] E28tc] 30T A 48417t vl ¥t

CBHI &4 54

CBH I &4& 100 mM acetate buffer(pH 4.5)° &€ A7l 0.5% carboxymethyl
cellulose(CMC) 0.5 mLo] &4 &4 0.5 mL9} 335t 45T A 1A17F FeF 4t
SAZAT 9 WS 0.5 mL¥} 3,5-dinitrosalicylic acid(DNS) A]2F 0.5 mLS 7}
3t B EAA 102 T BASte EA4AIZ] F 575 i A FREE F
AT BA=A o ALEH yeast cellS 10 mM PBS(pH 7.4)Z 33 A& 3s4 )
4 AT 10 wmites Y ZA oA 147 5 CMCEHRE 1 pmole
glucosed] A3t FLFL AASE ThY Foz AHIYsgut® gFxEd=2
T. reesei 112} cellulase B3 & AE Sigma-Aldrich Aol A FY3FHATH

EHEE &9l

AYX YW CBHIo WdEAEA 32lsl7] $35}] Leica TCS SL confocal
laser scanning microscope(Leica Microsystems Inc., German)E ©]-83} % tH(FITC:
Excitation and emission at 488 nm and 500~530 nm). Anti-Xpress —-FITC
antibody(Invitrogen Corp., U.S.A) stainingS 9|3} yeast cell> Invitrogenol| A A|&
st Wol wE d3gsiHes, sgde direct ELISA WS wet AP
o.

a3

CBH I A A9] cloning 2 JZA A3
CBH I gene®] PCR ZA#E Fig. 1] A|A|33th. Primere] ©J3} Plasmid pYDI
CBH I £ Fig. 19] YeHATt PCR product®] Z7]= 1,560 bpo]® 5 primero]]
o3 5-gdy 3-Todole ZZ Sacll9} Xho I AgaA AAFH7E AT
pPYDI vectore A &AL Sacl2 vlZ BTE 4 g17] W] EcoR[ 22 R
Adg ¥ blunt AYPE HFUAT. E colid] FRAY @ A=ZF plasmidE F2
3 & Sacll 9} Xohl o2 23] pYDI vecore] CBHI geneo] 4+¢]=QER
g3yttt (Fig. 2). &% HEHo| CBHI S 2dA|717] g AZXF plasmidS

pieS

aZF
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Fig. 3o YelAch. 2 %3 plasmid= GAL promotorol] ]3] Z-5 5o} CBHI /a
-agglutinin fusion geneS M EZF W] FHAZIth

CBHI w3 2 &4 39l

CBHI o] nj¢feio] ZHIEAEA AREH HALHAEA 24387 95t
Xﬂ;‘@ CBHI plsmidE 33t QU= S. cerevisiae EBY100S 2% glucoseS &

B3 YNB-CAAY| A ODgoonn=5.07} = uﬂ 742 30ToA widdt &, iR E
‘6}04 HEUP 3143} 2% galactoseS 353t YNB-CAAZ ODgoonn=1.00] HEZ

A2 F 20CAA 7242 B v g3t Gt wdds AxE 2 & 74
Zt 845 38ty AR EHAXE CBHI&4S ZA3T + QA v
oA CBHIZAS &FAsdct widd e F d¥ld mgd 2,400 unitZ 3
FH. ol ET cellulased] HI3| &/do] oF 128 & FX|o|t}h X3, &R
EALHS 8923l 93] confocal microscopyS AMESIXEH, EEZXHNME
FITCE ¥ & A2 wi¥YolA FITCE FA3AY. dA wjFzde 2

Zlsle] AR EW CBHI B Al7)= A8L F3Folth
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Fig. 1. Agarose(1.0%) gel electrophoresis Fig. 2. Agarose(1.0%) gel electrophoresis
of amplificd CBHI by PCR. Lanel: j of cleaved recombinant CBH I into pYDI

kbp DNA ladder(Elpis-biotech, Lab.), vector by restrict enzyme(EcoR I, Xho I.).
Lane2: amplified CBH I . Lanel: 1 kbp DNA ladder (E.lpls—
biotech,Lab.), Lane2: cleaved recombinant

CBH I into pYDI1 vector.

Table. 1. Distribution of CBH I

Specific
Activity (unit/mg)
Cell pellet ND*
Culture medium 2,400
Standard cellulase 189

°ND, not detected.

T7 AGA2:GS Linker Xpress  CBH I @

pYD1 CBH I

6551 bp

Fig. 3. Constructed plasmids for displaying of CBH I on the yeast cell surface.
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