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To demonstrate the practical use of a novel high-throughput screening system by single cells constructed by the
molecular display method, a yeast cell chip microchamber array was developed. As applications, peptides, peptidases,
and antibodies were examined. Neurolysin originally recognizes substrates with six-amino-acid-long residues, cleaving a
peptide bond in the center position of the substrate amino acid sequence. To alter the recognition of the P2’ amino acid
of substrates by neurolysin, six residues of neurolysin which might be involved in the formation of the neurolysin S2’
subsite were individually and comprehensively substituted by semirational mutagenesis coupled with the yeast molecular
display system. The protein libraries of mutant neurolysins were displayed on the yeast cell surface and screening was
carried out using two fluorescence-quenching peptides, the matrix metalloproteinase-2/9- and MMP-3-specific sub-
strates. Among mutant neurolysins, one mutant neurolysin with a marked change in substrate specificity was successful-
ly obtained. Furthermore, skillful display of antibodies (H and L chains) on the cell surface of yeast cells suggested the
possibility of new approach for the creation of tailor-made proteases beyond limitations of the traditional immunization
approach. Accordingly, the combination of the molecular display and combinatorial bioengineering would lead to

produce novel medicines.
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MBI A S ET2d. B2, 2NV EDY
2 BEAHTE LR TH, PCR GEisTHiE)
FEIREDOHHIZK D, BASTN/ DNA OELHIN S
DTFTFAATLAINEY DNTEDOT X J BB
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Fig. 1. Cell Surface Engineering and Its Application
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Mechanism of Cell Surface Engineering (Molecular Display)
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Fig. 3. Screening System for Target Cells and Proteins by the High-Throughput Method Coupled with Molecular Display and Yeast

Cell Chip
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LT OMRNHEINTETWS, filAIEmEE
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n, ThENmEBEEH LNV ET2GHETY 77 h—
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REMAL, HWETORINDEBRREZEL 2
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RO EE, 372b 5B N THRZ /B
952 EMAREIZIE S 7.
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Fig. 4. Illustration of Display of Fab Fragment on the Cell Surface of the Yeast Cell
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TWsbDzhD, EHEEEZ T >F LMMELZD
D, TI/BEHA - RESE DO EHBITE
FICES. ZOZERPIRTIA T I —DHEMNE
FEHICRESTHIENANANICHBHIZTESZ
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Mg SR DIMIED 5 F R I N PikEESE VIPase?
DOEDIZ, TOF7 —CiEEEFOIAEERICDN
TREIZWLS ONHEINT NS, 27U Zh 5 O
KEBERICTBWTIE, BEFP D3 DDOFEHE Aspl,
Ser27a, His93 MNfiiflt 8 51 7 — RZHRT % &&
ZAH6NTNWS, filllt s Z1 7 — RIIKoEEEFRIC
< AENDAERLERKRT SEETFT—T7 TH
D, 7oFr7—tizsnwTidty > J7or7y —FIi
I HBEND. £ TINSDOHAZRIZ, ALK
RRERRIC K TIEE S 51 7 — RZBAL @
SHEMMEERICT « 27 LA L, I
Tar 7 —CHEEORITEIT> 7. EFIVPREL
T, bEbETO77 —BiEEE R WTIREH
Wik aHWwk, 7O08—%—0O R 7 IV
Z1— RIDEET, BEELRT, 7772
COMMEEE R AL > &2 I — RTDEBMRTZEZDJEIC
HAAA, BEEMRENT A AT L1 T2XY
& — L = (BARIEREE) . BEKHICT O
7 —YiEt e 5T 5201, HELZEE (B4
RS 257 1 AT LA T BRI —%§HRIC LT,
Aspl, Ser27a, His93 & 725 X 5 ITERALH A2 R
FICKODEREZBAL (BRAMEHE), Zh50
NY & — %06 EEERICE A U TR B K V4
RBSHE MR E T« AT LA Lz, 1ERRL 7240
R T « AT L1 BeRE (B A BUBR Y, 25 FAAVHREH)
o707 7 —BIEEIEIEEICHEEICHET S Z &N
T&/ BAMIZIZ NS OR 2@ F W & Th
L, BEEEEZTo-DOBIT, TyRRIVTF
21— TN THEERICHRE L 2. T JICENAEE 2N
ATCTRIGZRIGE L, 24 FFRICROSIR D EIE D
SR 2 RIE Lz, HEIIMR AT 2 BEY & EE
DRFEHEDHHNNRTF REFA L. ZO/RE, W
<ODDHEHNRT F REEFITH U BIEET 1+ X
TVUA BRI ERRET AT VA BRLDBE
WK fRIE 2 R~ L, K2, Suc-Gly-Pro-Leu-

Gly-Pro-MCA [Suc : A7 =)L, MCA : 4-A
FIVIUI-T-7 2 RE (#HE) ] 1T 20K
SERETEREBEZF ML TWi, ZoiEEiEty >
T 7 —EMHEATHS DFP (1Y 7OE)L
T)hAnY UE) EIMASIETREICHEKLUE.
DFD, ARMEHIIEY T O0577 —EROEE
#:_ L, Z72 Suc-Gly-Pro-Leu-Gly-Pro-MCA % %
BT 22 M6 ZOERRBMRMEIO ST
TP OXIBHEERREMEZFED I EARBIN
. InFEFTICWEIN Wb 7077 — sk
ZEOPIREEFEICHB T, VIPase 13 Lys % Arg O
C Rl 24 A TYIKF L, i41SL1-2-Lc {3 CDRL-1
ENWD 16 BEMB R ERTF RE Arg-Ser DT
Yl L, 1 ECL2B-2-Lc |3 CCR-5 & 1D 22 FRH
575257 F K% Arg-Ser, Tyr-Ser, Phe-Trp, Thr-
Leu 75 EEE OO TIFFRAVICUINT 2. 19 5[
TERR U 7= 8 A3 & OYiREE SR & ©i& 5 B
BMEES- &M, INSOBMOY I ) %
HOFEOEN, LIRS D RTE N gL
TWITIE, BEEN—2 & L7077 —ERbiHk
BZEOHERREZREL TND AN LA LEHS
MITTBDZENTELOTIERWhEMFETE S,
EBRIHUR A T I =S —22TF %
FRICIZA U —Z O T FENEBIT/S > T B0,
binbiud, BUE, BT YT (HARRE T
) ORFEHIToO TS (Fig. 5). EERMETF v

Fig. 5. Yeast Cell Chip and Its Application to Screen the Tar-
get Cell
The chip has 100X 100=10000 microchambers (Nippon Itagarasu) on
its face. One microchamber is 20 um diameter and 8 um depth.
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Fig. 6. Single Cell Picking-up Machine (Fujitsu)

TEX, BER20um BETHEI Sum BEOY 1
OF ¥ > N=m5720, 1HOF v 7 EiZ 100X100
=10000 RO A 7 O0F ¥ > N—%&2Hd 5. ZOF
Y ON—NIZIE 12 [E O BRI 21215 2 2 &
TE, TNTNDOF v > N—NTHEE MG Z
TV, TNZHEMETHRL, HRORMDZE
w27y 7L, 1L 27 K PCRKUTZENITH<
DNA =723 T HBNEHETLZENTE
% (Fig. 6, Eh@tt®, 27wl v 7y
TEEE) 161D U, I RDNSRF Y T EITTHE
KOGRIBAZ ) -2 TE¥E2EMETES 2 &
BT 5, 35T, BRMREEICT AT LA
SINZPRIESICEINS TES. ThbbEhikE
=7 TINFZ 2 OMEEER A > oMo
7 —Y OBHES EEAL TRTIE, PiiErT 1 X
TLAENERMEEESE - EE LRI OT
7 —YEIERIESZ LIk THIRZ T 2/l E
[BRASUOHTZEBARETHS. O 5%, ZOH
FLULEBMESTT 1 AT VA AT L BT
w T DI AT ALY, EEGEER TIIENT
WA A2 BURLHUAE: S O A & HEEEfRIT O R B A3
HifTEs.
DEo&LSic, BRGTFT 1 AT LA ZRHTS
ZET, 2N EOEREDMT EWEFRET, &
51213, YIZARRTY A IZANDRAI Y —=
TR EEFBEIHERISITADELDICROTET
W5, fERMICIIRRZ Y >N EERRICEDE
TWAEBEI U=y N EEESPAH S, K

REBICEHRTEZ D THAD. £/, BIE, BEED
HOPRIZHAONZBMAED 1 DOERE LT,
SNPs (—¥iHZ®) M54EL D5 NI E RN
HEHINTWS, bhvbhohikzfzX, The
NDOLRY 2N B & BEI/ER L, HREZ L%
BITZHILET, BANCERESIEERLE (F—%—A—
RE®R) 2T 2 &bk EMFL T
%.
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