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PN FEIELZ R EORECB N TE, A MBREHTHD 2 &, BIHERRYZE T\ 72 EOF D
AV DWAEFERBIRS ANDLIN TN D, LU b, A FEHRIEZ Vo808 o @y WA T DAYk
ORINLIZIX, 7 a7 7T —BRIECHR, BEICBb 2R+ OREAFLR S OBBTHEDEARLETHY |
PERDFETITMEHM AR R S Z ENRETH -T2, ZOREEZMRTIFEL LT, ~( 7 key”
Ly Nt 77 2 —& LIoWHIRGERMNIZ L 0 . KR REBTUERT A 77 Vb ¥ X7 E &y
EMREZHNEHIGR T DA V—= T REREE SN TS, ¥~f 7 kkuay Ly hAZ U —=2 7T, K
Ty 7Ly NNTHMENTZZ R EERXAA T2 o=l Lo TEEY T T NVICEBRT ALERH Y, flix D
RAF 2P —HEMPBEINTHDD, N E COERBRM R TIE, A A —OPL AR O H O
EHEIZRREN D - Tc, BRI TIH, v~ 7ueRfaey by NAZ V== JIZBT 8- 3 A Ak h—L L
T, MEDHES LA OE S OHEEZ MRS LA o/ B9 —Q-body WA L = %, Q-body % JHW»
JevA7mr Ry by A7 Y —= 7O E B LTz,

WIHIZ, Q-body % AT WERE LT= 2 L/ BORENARETH S Z & A EIELT-, ABFZEDON
A AP —& LTH BGP scFv Q-body ##IRL, =t h—7"Th s 7 7 I / BeikHr bk 5 BGPC7 s %
Q-body D/ 722 7L LT, ETAF—4 v FTHD FGF9 IZftA L. Q-body % W THUF R KT
WIHRIHT&E D2 L &R LT, RWTT T AEEME Corynebacterium glutamicum %15+ & L BGPc7 B %It
& FGFO /W EFERR AR L, B0 W & 7= FGF9 % Q-body # MW TR+ % Z S IZaEh L=,

WNT, A7V —=27 0L~ FoaT7Efichs~vArua Fuy 7Ly FOERSEMF M L, Q-body
FHW=~A7n Ry 7 by NNOX N EREICEDENE B LZ, RUFFEICBIFS2~A7n ka7
Ly LT, WE L U7 EOIMNBIRENAE TIZS W W/O/W =Ly a VEIERE L, v A 7 ajiffdk
&2 VTR S 21TV, R — MO E W W/O/W =~ L = UAERIGAE 2 fesr L7-, #1Z Q-body Dt
ZFEHEI(Z, BGPC7 Bldlft & FGFO % 3 BRSO EE CEA L7z W/O/W =~ /Ly 3 v & T E RSB 5 2
LTI L, ==/ a UARICBWT Q-body % W - IR ERAER R8O AT RETH D 2 & 2 3ZFE L T-,

Q-body L~ g U ERERNEZY VR ESWERERA 7 ) —= 2 TEOMN E B LTz, SRR
BGPc7 ElsEh A FGF9 /b ek % Q-body & FRICEH AL T~/ 3 U853 L, BGPc7 Bldllfl G FGFO /34
EFERREI AT LY a U REWVEEEEZ R L2 ED, Q-body ZHW-xz~ /Ly g UEERTH VNI E
WA R FIRE CTh o 7=, T, kHakE L BGPC7 BBl G FGF9 /A Efk 2 1RE L, =~ /by a UIEERZTWV,
Q-body D& FEAE I EAEIR 4T > 7=, BGPC7 Blslf G FGFO /WAL FERE 2 BINAUIC B2 Z L ITAE L
Ty VR L Q-body & FAWT H Loy BV ERERR A BRIRIICEIR T D A 7 U —= 0 BRSNS LT,

A Y == ZEOFRAME FGET L, Z X ESWAETERED A | U7 EREUS 2 it Lo, BGPC7 Eil%l
e FGFO UM EPERE A S RAIL LT-5 L X DERKT A 75 ) 28 L, £ 10° MO ZE R % Q-body D
BRI )V —=2 7 Uiz, BUG U BRI 2 2% U, 7212 BGPc7 BlSlEh A FGF9 AN L T %
ZENRREDO LI, AR THWEN 3 HFITHEML T\, BLEAG, Q-body & =w/Lva VEEEEZH WA Y
—o U TEIC kT, KBS A 75 U b HIC & R S S EFER TS TTRE Th D = L R &N T,

AHFIETHESE L= A2 ¥ —Q-body &=~/ a BB E2HW-R7 ) —= BT, NS & TEeA
DR TR Z v 237 B ATRED >, Q-body ZEEHITINZ D DI THMW S NT=F 237 B ORI 2SATRE
ThHo ., @AM EEEEL FRHA TS, £728 108 O EKE 3 BRI TAZ U —=V ZHEETH Y | i
DTENWANL—T y MEZER-> TS, 5%, AT LAY ) —=2 JkEAEMEREE LT BN
A FEHE A 7 EOBRIIGHT 2 2 8T X878 R At D T3 A Mykk o0 BR 36 RS o> g 2
FEONHI S, BENEE > T DR & 723 FEIRL X 7 B O L2 G ICHRTE 5,

i« FSCELEIEL, FI3C 2000 7 & 9832 300 354 1 T ORI 52, b L <ITTEL 800 354 1 FRL L T 723wy,
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Inbiopharmaceutical protein production, microbial secretory production is widely used due to its low—cost
advantages and free animal-derived components. However, the establishment of highly genetically modified
industrial strains that secrete the large amount of protein of interest is time—consuming.

In this research, a simple and versatile high—throughput screening method for protein—secreting strains
is newly developed. A library of microbial cells with different genotypes is encapsulated in a microemulsion
and cultured to secrete the proteins in the emulsion. The secreted protein of interest is detected as
a fluorescence signal by the fluorescent immunosensor Q—body, and the flow cytometer is used to select
emulsions containing improved protein—secreting strains based on the fluorescence intensity.

Various verifications were carried out for the establishment of the screening method, and it was shown
that Fibroblast growth factor 9 (FGF9) secreted by Gram—positive bacteria Corynebacterium glutamicum (C.
glutamicum) into the culture medium could be detected as fluorescence signals using Q-body. Next,
FGF9-secreting strains were selectively recovered from a mixture of control strains and FGF9—-secreting
strains using Q-body and emulsion culture, and the screening method was established. Finally, more
productive strains of FGF9 were screened from random mutagenesis library, the mutant with a 3-fold increase
in FGF9 secretion was successfully obtained. These results demonstrated the usefulness of the established
screening method.

The screening method established in this research can be applied to a wide range of proteins by fusing
a small detection tag, and detection is a highly simple process that requires only the addition of Q—body
to the medium and does not require the addition of any substrates or chemical treatments. It will be expected
to contribute to shortening the development period of industrial strains for biopharmaceutical protein
production.
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