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PN FEESIHCIBN T, B FHUERO—FETIH 5 FabH WA & L 80D 72 5 ~T 10 &) Nk ittREuED
BERASTERE LTERENTWD, FUABE Y704 TR ICHALEI MR CHO M ME H &5 28,
TR MROEBEHBOR S 2L, EL D, MEMEROWERBELRFT SN TV, BERIT LITHE
ORESEND D, Corynebacterium glutamicum VX, 7 X /MEAEEFE L TRIXICOIEVHERAEIN TE2EEND
D, BEMIZOWTHMBENRWVEEMEN TH D, i, BEY VI BEEERE L TUIF T UA RN —A%
BMEAL TE DENT-HEN S 5. F 2 TAZE T, C glutamicum % AN THUAR Fab Wi O RELR 2 REEE L.
LV ENRRAEERERETH L AL TH BRI E2IT- 7,

AHFFETIX. SR (BR) TBRFE 7= CORYNEX® (Corynebacterium glutamicum protein expression system) %
L. C glutamicum ® cspB 7 aE—H —, C ammoniagenes ® CspA 37 F/VELH % Fab FEEIZ A=, JEH
H =7y ML, B CIREIRH T 5 HER2 (ZRF M7 e MEPUATH % trastuzumab @ Fab fEIk A AV -, HEH
L L BHOILFEH R A AHEE L, CORINEX®ELHERR D YDKO10 #7153 & LT Fab SWBE A ME L=, FOfE, FHET
SDS-PAGE, YT AX 7wy b NEMWT I /BEFIFITICE Y, HHE LERTNENSWMILDE EFRIFIC, Z
NENSFH SSHEAZNLTEAL, HIWE TS Fab(tL) ~7 v “ &AL U THE BFEICHIEND Z & 25
HENT-, & BT Biacore fEMTIZ L W . 23 L7= Fab 28HUE HER2 ~DFESREZ A L TWA Z L BNER SN T,

L L7223 5, YDKO10 #RIZ & % Fab 3Wisidf 10 mg/1 LKL~V Th o7z, Fab DAL & L CHlllak)E
DOFEMFERED B E B 2, HIEEE T T R 7Y 12 (PG) Gl 5 = U UiEG & > /)7 B (PBP) D KB 73 Fab
PN RET A T, TORR., 7V H UBEME T T FEGOMKREZ HF 35 PBP O—FE, PBPla K
592 Z & T Fab WENBEEIZN L L, T 2 COMFHE I YDKO10 1, BFAERK ATCC13869 ~DZEFALHIZ L 1
B S 78 BkR AJ12036 %4512, & BT Surface-layer (SJE) # v /37 & CspB # RIAS Ik TH -T2, £ 2
T, BARKT Apbpla $hRZFHT-HER, Fab AW EiZf £ L72R2s o 72728, YDKOL10 #RHICTEEET A ZE R &
OUFRANREETH DL Z ENRENTZ, T T, BWEKEYERE LT despB & Apbpla DRLAHINR A MGE L 72
BOWEETFOERBIZL VDT Fab HWENH L L7, MIREEOFEEMEZ M 572010 U Y F— bk
TP AR BARRITRE R MEZ R U2, despBE LN Apbpla DEBAMKABRRIZY V' F— ATk L
TREZHE 20 CERBRETIIE OICHRIICESEZENHEI L2, 2L D/EENS, MlakEho s oy
BEHBIZBWTCPCEE STED 2 SOFBREERENH Y | 2O E[FRFICSEET 5 2 LA Fab pWbhiE EICEETH
DL ENRENT,

I 575 Fab AEFEZNRRM LOZOICIEoBMGENEELEX, KRR 77 —BREZHENE LT
protease/peptidase B IE (ST DINE 2 A7, T DFER. ” metalloendopeptidase—-like membrane protein”
LT T = a UOMET BT BERER B AR T NCg10824 DIIFIC L v . FARLZZRICK L, OEE Tid <
HB9D Fab (H+L) ZEPE SN A B35 2 & %2 R L 72, NCgl0824 HAlEIL H 8435 L OV L $4E / = — (KD i 3jsid X
B2 b, TOMRIIHE-LHOSARETH D Z ENRBINT, despBApbpla & NCgl0824 HENE DFA
B2 LY & SITHHTEAYIC Fab W EASHEIN L, YDKO10 £R & Bl U CTHI 9 fizizrmm B L 7=,

VL k. C glutamicum % FAVNCHUER Fab Wr i 2GR E L CHOMWAERET 2 Z LICkE Lz, & 51T Fab &4l
FHME L2y FHEREMIEORER, MAREEREE 7 > /X7 B O CspB & PBPla @ " H/KIRIZ X A AR E OF Rt
M k. 35X OYNCg10824 HENEIZ L 2 HEH-L SO AREREE RH L, 5WE 100 mg/1 28 % % Fab @y W EE
WEMEER LT, C glutamicum \Z X255 R EHWHRBRIIZ DA N — L&KL TE AR THDHT-
W, KRR EAFAT 52 LT, T¥ELL L TO Fab EENERAEL o7,

fE#% © FSCEEIL, I3 2000 &I 300 GEE LETORMT D2, b L<ITTIL 800 #5241 #ifet LT 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Antigen-binding fragments (Fabs) have been promising molecular species in the
biopharmaceutical field. Although production of recombinant Fab using mammalian or microbial
expression systems has been researched, there are some issues depending on those characteristics.
Corynebacterium glutamicum is industrial strain used for amino acid production for many years, and
the protein expression system (CORYNEX®) demonstrated improved yield and purity for some
applications. In this study, | attempted to produce recombinant Fab in C. glutamicum and develop the
improved system enables industrial production.

The Fab fragment of “trastuzumab” was successfully secreted by the CORYNEX® system using
the conventional C. glutamicum strain YDKO10, and the secreted Fab had correct antigen-binding
activity. However, the productivity was very low, approximately 10 mg/l. To improve the secretion
efficiency, | investigated the effects of deleting cell wall-related genes. Fab secretion was increased
significantly by deletion of pbpla, encoding one of the penicillin-binding proteins (PBP1a), mediating
cell wall peptidoglycan (PG) synthesis. However, this Apbpla mutation did not improve Fab secretion
in the wild-type ATCC13869 strain. Because YDKO010 carries a mutation in the cspB gene encoding a
surface (S)-layer protein, | evaluated the effect of AcspB mutation on Fab secretion from ATCC13869.
The Apbpla mutation showed a positive effect on Fab secretion only in combination with the AcspB
mutation. The AcspBApbp1a double mutant showed much greater sensitivity to lysozyme than either
single mutant or the wild-type strain, suggesting that these mutations reduced cell wall resistance to
protein secretion. Thus, there are at least two crucial permeability barriers to Fab secretion in the cell
surface structure of C. glutamicum, the PG layer, and the S-layer. Furthermore, | investigated the
effects of overexpressing protease/peptidase genes to screen for the protease(s) responsible for Fab
degradation. Unexpectedly, overexpression of NCgl0824, encoding M23 family
metalloendopeptidase-like protein, enhanced Fab production significantly. NCgl0824 overexpression
reduced monomeric protein secretion, suggesting that it facilitated the assembly of heavy and light
chains.

In conclusion, the Fab fragment was successfully secreted from C. glutamicum in active form.
Combination of the AcspBApbpla double mutation and the NCgl0824 overexpression increased Fab

production considerably, over 100 mg/l. This improved CORYNEX® system allows efficient
industrial Fab production.
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