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WA} glucanase & A ]3RS WTr FEH gy zo] &)
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PR AEH A A¥ste dHEAFA IR plasma
membrane §2olPi44] 2 EAo) AL uHSoIT}
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Fig. 1. Schematic diagram of yeast suface display and its use
as a whole cell biocatalyst.
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Fig. 2. General structure of a GPI anchor. Man, Mannose;
GlcNH,, glucosamine[40].
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A9 aiENER Al S ATHAS]. EEE 60009
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A7) g Az A o] WRHUALHT, 12]. o)= 6;;; kS
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Table 1. Cell.wall proteins known in yeasﬂS; cerevisiae

Proitein o Gene MW  Putative Ser/Thr Refer-

T (kDa) GPI—anchor | (%) - “ence
a-Agglutinin - AGAI 74 + 500 0 [19]
(anichor protein) | ‘
a-Agglutinin -

AGA2 9 S
(binding protein) Fiy

120 6]

a-Agglutinin = AGal 70 + o

Cwplp - CWPI 55 + 0,30 0 [44
Cwp2p . CWP2 180 + 0 41 [44]
Flotculin . FLOI 156 + 146 [38]
Krelp . KREI 32 + 40 (3]
Sedlp SEDI 34 + 1420 [13])
Tiplp TIPI 80 + 015 [44]
Tirlp/Stplp TIPI 115 + 30 4]
YCR89w 166 + 44 [31]
Gp33 © + BGL2 33 - - i - [17]
Gpll15 GGP1 60  + .22 [42]
Gaslp GASI 60  + ; - - [26]

o5,

® c-galactosidase ‘ ‘ e

1993\ Schreuder 5{33]0] A &-2.% a-agghitining o143
of BRAN iR ERUdel sue AFSAT
a—agglutmm-J C-terminal 3207} ¢] O}U]l:"}—— N-terminalol]
1nvcrtase-4 1) signal2 353 Cyamopszs | tetragonoloba
(guar) 29} a-galactosidase -F-ZR}ol] ZAF3}e] aGal/ACI
cassetteE A|Z38tI o]E AR E?Jﬁ]-ﬁﬂ‘ C-terminal
fusiong 3R] ¥ Aol a—galactos1dase %"\4«] 3]
viA A eSS A EejA TAEE %’\44 52 SDS
AFZ AAY, YA a-agglutining]  C- termmalq] fusion® «
Gal/AC1 cassetie]| A= a-galactosidase %’ﬂ °] MEEHAA
”‘Bﬂﬂoi anti-e-galactosidase serum3} tﬁ@}‘s‘_}?dﬁit} olE

S YR SDSY AT FEHAJAT EH\TT~ p-1,3-

glucanase.J U%Z<Ql laminarinaseol] SN TH F2¢ o2x
ol MEEHE glucanst g3l @Q‘G}l ¢ <
& QUTk o) EL EF A Tl ¥ E’\-’] M 2ANE
At WAZ 2H)F a-galactosidase’s A7) v %=
Ho] F2% 74438 vE g s _?_o]] AR 7)o = - &
A ;q.o] Koz gkolitk =T T 731$- irreversible
enzyme inhibitorel] oJ3] a7t EEAsHE ‘73‘1—1—'31]5 AzZE
"Hi—r iR A A et S o WA= BulEs ARG
AR T G40 FAo] AT ATH34):
® Lipase ¥ cutinase

L1pase-—- AH O Z FEA o] ¢ -;!-_:° PL AEA AR -Er—
&, ester synthesis, optical resolution % =2 Aﬂ]xﬂ]?{jﬂzﬂ
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Table 2. Examples of surface display in yeast S. cerevisiae using e-agglutinin as an anchoring motif

C-terminal Immuno- Glucanase

Expressed protein N-terminal gene gene fluorescence extractable References
a-Gal-AGal a-Galactosidase aagglutinin + + [33]
Lipase-AGal Lipase a-agglutinin + nd? [18]
Cutinase-AGal Cutinase a-agglutinin + + [18]
Glucoamylase-AGal Glucoamylase e~agglutinin + + [22]
Cellulase-AGal Cellulase a-agglutinin + + [23]
B-Glucosidase-AGal B-Glucosidase a-agglutinin + nd* [24]
CMCase-AGal Carboxymethyl cellulase a-agglutinin + nd* [24]
a-Amylase-AGal a-Amylase a-agglutinin + + [25]
GFP-AGal Green fluorescence protein e~agglutinin + + [48]
Lipase-linker peptide-AGal Lipase-linker peptide a-agglutinin + nd* [46]

“nd, not determined.

wo] o] &5 YrH32]. ]2} s lipaseD TR FH| wH
3la] N 2§ biocatalystE 7MY HE AlZE Lo R
Humicola lanuginosa-e]9] lipase$} Fusarium solani f. sp.
pisi A9 cutinaseS AR S. cerevisiaed| A Z+zF THAE
Bk ZioloH18]. F AAAE X0 FHUHI § HHEHA
WO E FRISIAE W 2] 4Vt Al x| ERH EA| )
AL glucandl] FF3A AF= A AFo] AU T C-
terminal anchor7} AAH Zfoe= AEHoFE Hu|FT
a8y NEREWH ZIASE H. lanuginosa+d] €] lipaser
olive oile] thajrs EAJo] A =77t F2 714, p-
nitrophenyl butyrateo]] thaj gt vjekst S48 RAT ol
fatty acid®} A¥sl= AF97F i da d49 C-
terminale]l X3} 7)Ae] HFo] WHHAY WES
FSEAT T A7 & SR ste Fusarium
solani f. sp. pisi 22 cutinase®] 7d-$-oll+= p-nitrophenyl
butyrateol] thal A 733k FALS WY 12 H9A] olive oil
o dsfre B0l e ol= o] 71F9) g specific
activity7} @& Z 02 #aFtk A oy TAE 4
at7] $131A] Rhizopus oryzae fe)2| lipase?] &/d 72|} nf
Nz Alole] HAHE =7]¢ linker peptide(Gly/Ser
repeat) 5 ES)5te] AR FH S 7)AH} G40 9
&3 HE5g o mn U H lipase’} soluble 2,3-
dimercaptopropan-1-ol tributyl ester(BALB)$} insoluble
trioleino)] tHellA 4L B P o™ E 3T linker peptide2] o]
o wetr A2 ApolE HYGrHTable 3)[46]. o|H 3 DA}
B4E MY FUTHT o HA 228AAE 47 93
Me 7 849 84, § wde] #32u &4 domain®] ¢
Ao b ZHEE e HASE Ut vk Ae
S st

® Glucoamylase % a-amylase
Ao RE dBee Yusts 1=

rlo
2
o
N
I{;

A=

Table. 3. Lipase activity toward BALB. There was no
significant difference in cell growth[46]

Length of . . Lipase activity
linker peptide Sequence of linker peptide (Ulg dry cell)

0 20£1.2

2 GS 3.0x17

7 GSSGGGS 3.4+0.5

9 GSSGGGSGS 39421

14 GSSGGSGGSGGSGS 41+1.38

17 GSSGGSGGSGGSGGSGS 29+£1.1
EaE HsiA 140~180C7} Hie= 7rdstodof sl 4Fd
3 H&o] == o] glo] LeRE FATHOE HES
walslels ATk Bol ASYEHIS, 411, EF SAFoH
Q1 WS o] 83y g2 lad AFEEHE ARt ARS B
290 F AREEt @SS A F YEE glucoamylase
59 ARIGRANELS BPOPNSE ARE] AZYUH

[1, 2, 39]. o= Fig. 304 HiE upg}p o] HEohy
cellulose ZHE] Bl H glucoseE BT} LolslA AERE T
St S E2E AR S QEF A EZEH glucoamylasel}t
cellulase £9¢] 7IFEHEAS THLHE T o &S PArE
T AE 5RO Jde] APHT rvHUeda and Tanaka
2000). I o2 A& SuntoryAle] Murai (2212 R. oryzae
HH o) ARIFEESEA glucoamylaseE EX 8. cerevisiae
o] ®Ho) YAF AL} (starch-utilizing) EES A F3HS
th ©]EL eagglutining "/ TR AR ste] A7) Wy
FY3 o T FHAAE AXIL &R glyceraldehyde-3-
phosphate dehydrogenase(GAPDH) promoterS Al-£ 3}
multicopy vectorZ A Z3IG ok FFATH SR vk
JME glucoamylase /o] JERIA] o}t HA A
= BAo] U OH o] glucanase A7 Fol 7k A Zoj
A EEEo AEY glucanst A9t 5S¢ F AN
t}. Glucoamylase?} active form S &2 FHUIH o] AES &



Fig. 3. A ‘m‘?odel of cell surface-engineered S. cerevisiae,
displaying hydrolytic enzymes. E, Hydrolytic enzymes[40].
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