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(87) Abstract: Provided are a method for producing L-glutamic acid, and bacterium used therefor. L-glutamic acid is
produced by culturing, in a culture medium, a Corynebacterium having L-glutamic acid-producing ability, the Corynebac-
terium being modified so as to retain a mutant glyA gene that codes for a mutant serine hydroxymethyltransferase and
having a substitution of a glycine residue at position 265 in an amino acid sequence of a wild-type serine hydroxymethyl-
transferase to another amino acid residue, and collecting L-glutamic acid from the culture medium and/or a bacterial cell.
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MeE LT BRI, BARDGODBELAEEMPENSDOEEKRIAVDLN
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[0007]

ABEMRT BI-ODFE

AFRPEIFT., LRFELZERTILDICHEMREZIToLER. U VE
ROFUAFIMS VR TS5—1 (Serine hydroxymethyltransferase) #°
REDEEAATZLIICYXBMELRET S &ICLY. AEEDL
— TN I VBBEERAB LI ENTEDRIEERHE L. KEPEE
S,

Thabht, AFERIELUTOBYHIRTE S,
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ICEEER D O ) R B,
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DOE#;:, RE. BABLC / FLEMMEZETT I/ BEEEEH. BHD.
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(c) BB 2RI 7I/BEIIIHLTIORULDEA—MHZET S
TI/BENEEH BD. ) YEROFUAFILNS VRS —EF
MEBET29V/0HE,

[5]

AIEET ) REMEN DY /NI F 1) D L (Corynebacterium) EICET %l
BCTHD. [1]1 ~ [4] ovwgFhrhiCEEDD ) REME,

[6]

BISCOY) RBEHS ) XNNIF YD L - JILEF X HL (Corynebacterium
glutamicum) T#H 2. [1] ~ [4] OWFhMIIEHEHO D) REHE,

[7]
HAygB B FEERFT DL DICHEINTE Y,

AIEEEERygB BTN, BIEFESS8DT7 I /BEIICHWT 1 £2I1EE
BDOT7 I /BHAELR. RE. ALV FLEMMINEZT I /BE%=
BI29 VNNV EEZI—-—RNTBELTFTHE. [1]1 ~[6] dwTFhhiC
EREDD ) REUMEE,

[8]

AIECEERygB BT, BIES 1007 I /BRENEETZ5 /%)
BZ1—RFR92EBEFTHS. [7] ICEBEFODY) RBHEEHA,
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L-JIS I VBORERETH> T,

[1] ~ [8] oWgFhCRKEREHD DY) *BME L FHTHEE L. AR
MRS LV FEEFEHEOEERRICL —TILIY I VBEZER TS &,
BLT

FIEEES L/ FLEREREALY L —JILY I VEBARIRT 5 &,
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EH

[10]
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226507 ) U EREOHODT I JBEEADEBREET S, BEEY Y
EROFIAFLISVRTS—1H,

[11]

AR T I VBN, Vv, TSIV ALAZV, )V, TR
NSV, TANRSEY, JLIIV, FIVF¥FZV, YRFA4V. ERF
DUEREFOIVTHS,. [10] ILEBOEEE Y e ROFIAF
WSV RT7I5—F,

[12]

AR 7 I /BN THB, [10] ICRHOZEERtE) v O
FUXAFIINSVRAT TS —E,

[13]

AIRHFEREtE) Y EROFIAFILNSI VY RT725—EHN, Fid (a) .
(b) &F7iE (c) IKEHDY VNIV ETHSZ., [10] ~[12] OWT
NMCERBHORER ) Y EROFUAFIINSZ VR TIS5—H,

(a) BANBES2ICRTTI/BRENEECYIVINIE;

(b) BBAWES2IIRT7I/BEIICSVWT. 1~10EO7 I /JEBEE
DOE#;:, RE. BABLC / FLEMMEZETT I/ BEEEEH. BHD.
) VEROFIAFIMINSVRTIS—EEFSHEET I V/INVE;

(c) BB 2RI 7I/BEIIIHLTIORULDEA—MHZET S
7I/BEINEEHR BD, BV YEROFIAFLISI VR T S5 —HE
BT VIIN0E,

[14]
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[0011]

[0012]

[0013]

TIVE I VBONFENEEZRTE,
FAZERT B 7DDOTRE

LAUR. AFEBAEFBICERIAT 2,

AFPEOFERIG. L—JIY I VBEEREAETZD) REMEE BT
BEL. ZBHABLV/ FLEEMEORFARICL —JILY I VEREZER
T5IE, BIUEEBMBLIVC FLEEZEERLYL TS I V%R
T252&. ZBUL-TIVIIVBBOREARETH> T, #iaed ) REHE
B, HEDEGTERERBIDZLIICHEINTWS, BEFETH D,
BAECAVWLONHMEZ. [ARAOHE] &tV I,
<1 >FFERFOHE

AFEBOMER. BREOEGTEREZRIFTZDLDICHEINTVWS, L
— TN I VEBEEREZEYT2D) RBMETH B,
<1—=1>L—-7JISIVvEEEREZEYT 2D RUEME

AERICBWT., TL-JIWSIVEBEERZET ) RUEME] &1
CEBHMTEELAEZIC. LN IVEBEERL. EIXTX 2REICHE
ARSIV FRFEFRICEETZ2NEET 20 REBEMEEZ VD, L
— TSI VBEERERETSI) XEMER. FREKRLYEZVWEDL
— Y I VBEENRS LY FEEREARICERE TSI ENTESOY
FEMETH>TLV, (IREHK] &Ik, BEDEGFEELXRETSL
DICHEINTWRWHERMEEW D, TaAbhb, RREKRE LT, FERK
PEMNEIFONS, T LV I VBEEREZE TS0 2EflE
. FELIEO., 5g/LRUE, YFEFLLIFT. Og / LUEDED
BWETRL—TI/BEEMICERT 2N TEZ0YY RBHETH
TH LW,

AFERBOMEIF. LTI VEEEMT, H2WVWEL-TILIIVE
EL=TNWNHIVBBUADTIREZIETRULDT I VB, FIZELADT X
B (L-T7I/BEHWI) & OREMELT, £ELSES, L—73
JBRE LTI, BICHBEIhAWS, L-75=Z>, L—7IF=v, L-
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[0014]

[0015]

[0016]

FARRSEY, L-FRRSFVE, L-YML)Y, L-YZF(40, L
—EXFTY, L—4a4VDO
FAZ—V., L—FIN=F>, L
. L=RbAZ=Zv, L=+
V7hT7Y, L=FAYYELTL N ‘EFLND,

AERBICBEWT, TJLyIVEg) . T g1 C\WOREE. WL
BWRY, ZENEFhL-JISIVEE L-T7I/BEEKRT 2,

o AEBICBWT, TL-JNSIVEEI . TL-TI/B &WD
AEIE. HELAGWRY., 72U —&FOL-JILSIVEE 7)) —&FOL-—7
/B ENOH0DER. FEEEINODRENERERT %, BICDOWTIEER
¥ %,

O xBMEE LTE. Y RNI T YL (Corynebacterium) E. 7L
E/N9 7)o L (Brevibacterium) B LT/ 0O/180F7Y) DL (Microbact
erium) BEDRICET 2HMENEITF LN,

Y xBMEE LTE. BEAENICIE. TEDOEL DI BRENSZETLNS,
AYRNIDFYIL - FENPY KT 4354 (Corynebacterium acetoacidop
hi lum)

AYRNYGFYSL - PERNTILY I HL (Corynebacterium acetoglutamic
um)

AYRNIDFYIL - FIHA/Y)FT 14 7L (Corynebacterium alkanolyticum

Y xRN0 5FY) 9L - AIF I (Corynebacterium callunae)

YNNI FY 9L - 2 LF4% L (Corynebacterium crenatum)
AYXRNIFY oL - TILY X HL (Corynebacterium glutamicum)
aAYxNIF) oL - 1)) 5L (Corynebacterium Lilium)

YN FY 9L - XS5t 2—> (Corynebacterium melassecola)
AVRNGTIVOL -HY—FFPI/H5RX (AVRNIFTIYDL - T T4

I > 2RX) (Corynebacterium thermoaminogenes (Corynebacterium efficiens
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[0017]

[0018]

)

Y RN F) 9L - /n—F21) R (Corynebacterium herculis)
TLERITFVDIL - FT4nNYASL (AVRRNIFT)IOL - JIVIIHL
) (Brevibacterium divaricatum (Corynebacterium glutamicum))
TLENRGFT)DL - 7F/86 (AVRNITYVOL - JIVS I HL) (Bre
vibacterium flavum (Corynebacterium glutamicum))
TJLENROGFYDL - A< ) AT 45 L (Brevibacterium immariophi lum)
TLERODFVGL - SO RMNT7—XVH L (AVRNIT)TL - TILY
XHh4L) (Brevibacterium lactofermentum (Corynebacterium glutamicum)
)

TJLENRYFY L - OF D L (Brevibacterium roseum)

JLENOFY DL -HyhOY) 51 HhL (Brevibacterium saccharolyticu
m)

TJLENRGFY)S L - FAH=Z4H1) R (Brevibacterium thiogenitalis)
VRN TFVIL - TPUVEZTZTRR (QVRNITF)VIL - R T4 F
—2X) (Corynebacterium ammoniagenes (Corynebacterium stationis))
TLENYFY YL - I /8L (Brevibacterium album)

TLENIFYS L - Y+ L (Brevibacterium cerinum)

ToONNDF)9 L - PYEZT 745, (Microbacterium ammoniaphi Lum
)

O xBMEE LT, IS, YRR FT)OL - JIL I HL (Coryn
ebacterium glutamicum) ([HEZF: JLENROFY DL - SORKNT7—XY
4 /s (Brevibacterium lactofermentum) ) HBEIFSN B,

O) xBMEE LTE. EANICIE. TROL D AEKIEITFLON S,
Corynebacterium acetoacidophilum ATCC 13870
Corynebacterium acetoglutamicum ATCC 15806
Corynebacterium alkanolyticum ATCC 21511

Corynebacterium callunae ATCC 15991
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[0019]

[0020]

Corynebacterium crenatum AS1, 542

Corynebacterium glutamicum ATCC 13020, ATCC 13032, ATCC 13060, ATCC 1
3869, FERM BP-734

Corynebacterium Lilium ATCC 15990

Corynebacterium melassecola ATCC 17965

Corynebacterium efficiens (Corynebacterium thermoaminogenes) AJ12340
(FERM BP-1539)

Corynebacterium herculis ATCC 13868

Brevibacterium divaricatum (Corynebacterium glutamicum) ATCC 14020
Brevibacterium flavum (Corynebacterium glutamicum) ATCC 13826, ATCC 1
4067, AJ12418 (FERM BP-2205)

Brevibacterium immariophilum ATCC 14068

Brevibacterium lactofermentum (Corynebacterium glutamicum) ATCC 13869
Brevibacterium roseum ATCC 13825

Brevibacterium saccharolyticum ATCC 14066

Brevibacterium thiogenitalis ATCC 19240

Corynebacterium ammoniagenes (Corynebacterium stationis) ATCC 6871, A
TCC 6872

Brevibacterium album ATCC 15111

Brevibacterium cerinum ATCC 15112

Microbacterium ammoniaphilum ATCC 15354

O REMAEE LT, S SICHRICIK, Brevibacterium lactofermentum (7
Z#p : Corynebacterium glutamicum) ATCC 13869H0F(F 5N 3,

F/~. O XBEAE & LT, Corynebacterium glutamicum ATCC 13869 Ld
hAEEF & sucAiBfEF 2 RIE L. yogBBImFICISER (V419::18) 2869 %
. C. glutamicum 2256 AsucAA ldhA yggB*#k A ZEF 5 h % (W02014/185430),

BB, VRNV TIVILBHMEICIE. RTLENITY I LBICHER
InNTWEN, REI)RXNIFTYILBICHEEINIME (Int. J. Syst.



WO 2025/141837 9 PCT/JP2023/047150

Bacteriol., 41, 255(1991)) ¥ & &N 3, F/. AYRNIFUDIL - R
FTFAFZRUTE, RV RZNIF) L - TYVEZTHRALDEIN
TW/hS 16S rRNADIBEBIIAEMFICLIY I RNV TV DL - A9 T«
FZRAICBSEINMESEENS (Int. J. Syst. Evol. Microbiol., 6
0, 874-879(2010)) ,

[0021] ChSHOBERRIE. BIXIE FAYAY -S4 - ALFvy—-2L I3
> (f£FT12301 Parklawn Drive, Rockville, Maryland 20852 P.0. Box 1549
, Manassas, VA 20108, United States of America) LY PNEFEEZITB &
NTED, TALLBEKRICHIET 2EHESMIEINTEY., ZOEHK
ESEFMRALToEESITE2ENTES (http://waw. atcc.org/SRR) .
BEKICHGT 2BHESIE. PAVAY - 947 - ANFr—-AL I
AaVOAYOJICEBEINTWS, . IhOo0EKIE. BIZAIE. SFK
DEFXINLHFIHREIOAFTEIENTES,

[0022] AFKBOMEIE. AEMICL TV I VBEEREETDIEDTH>T
HEL. LTSI VBEEREZRFET2LDIKHEINLEDTH>T
HLW, L=TIS I VBEERZE T HHMEI. AIxIE. LD LD R
BICL — 7TV I VBEEREZNE TR &Y. FhiE. LRBOELH>A
MEOL -y I VBREERZERT LI EICLY,. IFTED,

[0023] L —7I% I UEBEBEERONESEAIFERIE, k. I xBHEFLIE
IV EPRBHMBEO7I / BEEEOBRICEAINTILAERICLY
THICENTED (TI/BEE. (%) ZRHRtEY9—, 1986558304
MRFET. BT77~1008ZR) . TOLIAHFEELTUE AIXIE R
BERMEEMORSG. L—7IL9 I VBO7F0O7MMMEMROREG. K5
HMZEMROEE, L—7IL4Y I VvBOEAREEEDEEAER X /-
ZMDBIEAZETOND, LTI IVEBEEROBRICBEWVWT, 53X
NZREFRME. 7FHOJMmME. REEEHEEEOMEIL,. BHTH>TDH
£, 2EELESEULTH-TH LW, Fol LTSI VBEER
DBERBICHWT, FUEI BRI L—-TILY I VBBEERRERE. BH
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TH>THL, 2BFLEIBULTH>TEHE LV, IHI, REERMKE
7O JmE. KHEEHEZESOMEONS E. EERREROEHDE
EMNEAEHINTEH LU,

[0024] L —7I49IVEBEEREAET I2REERMEZE/K. 7HO/mEk T
FRHEEHEZEEE. FENIRBTERZEBOZERWEBICHL. 85N
FEEBRORLN L, REERM., 7OV EAERHEHFIEEES R,
BOL-VJISIVBEERERET I 2EOEZBRTZIEICL>TEIETE
3, BEOZZFRERWEE LTIE, XBLEAMROBRH, N—XFI—N —
—rO—-N—=rAYFTT7=YY (MNNG) . TFLAIVRIT 4 F—
N (EMS) { XFIAZVRILTAR—F (MMS) EOEEFICL 20
EBAZEIFLN 5,

[0025] &F/z. L—7JI 9 I VBEERONEGHIBEIE. L—TILYI VO
HEMRICEAS T 2BRDENHEZIERT DI EICE>THITOIZENTES,
EREMOEmE. A, AEREI— NI 2BGETFORBEN|IERT D L
IIHMEERET DI EICLYTOIENTES, EGTORRAERT S
JiElE, W000/18935%°EP1010755AZ (ICSEHII N TWLW B,

[0026] &/, L—7JI 9 I VBEERONEGHIBEIE. L—TILYI VO
SERBRENODIRLTL TS I VBBUNDIEEM EENRT 5 Rib %
B IBROEFEEBETITDIEICL>THITIENTES, Ab, &
ZTWD TL=TILI I VBOEESHRRENISAIKRLTL -TILY I VBRI
NDILEMEERT DRI EHIET ZER] ICIE. L—JILY I VEBODHA
ICEST2BREEEND,

[0027] LA™, L—7IWH9IVBEER. BLTL TSI VBEERENEZE
I3BR T 2 AEICDOWTEARNICHITRT %, b, UTICHIRT 2L
LV I VBEERNIETIHESIVL -9 I VBEERENE
FLIFERT 2DOREIE. WThE, BRTAWTELL, BEEEAE
HbETAHWTH LWL,

[0028] L —7JI%IUEEEERENSELIFIERT 200 HEE LTE, Hlx

+rd
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[0029]

[0030]

. L=V I VBEERRERNOBIRINS 1 FEF/IEThULDE
ROEMENEBRTDLDICHELZRET 2HENZETFOND, TOL D L
FE LT, BICHIRINAWDS, IS I VBT ROy +r—+t€ (gdhh)
ITNWNEITVOUTES—E (gloh) [ TINS I VBRI VS —F (gltBD) . A
VoIVvETeRASF—E (icdh) . PA=7—hrERS4—F (acnA, a
cnB) . JIVEEI VA —E (gltA) | XFILIVTUVEEL V& —F (prpC) .
EILVEVEEAILRFL S —F (pye) . ENEVEETE RO F—t (aceEF,
lpdA) . EINEVEEFF—1t (pykA, pykF) . IRRAKRIT/ —ILEILEVEEY
v&—t (ppsA) . T/ 5—t (eno) . RAKRYT)EOLY—E (pgmh, pg
ml) . RART V&) VEFF—E (pgk) . FVELTLTER=-3 -1V
B rROSF+—t (gapA) . MUA—RYVEBBA Y AS5—F (tpiA) . 7
WO N=RER) VEBTIVRS—t (fbp) . VI I—RYVBIAYX5—F
(pgi) « 6 —RAKRTINIAVETERSSH—FE (edd) . 2—45 =3 —F
FHY—6—KRRAKRTINIAVEBETINRS—F (eda) . bZVRERNOFF—
€ (pntAB) HEIFLN B, AP, Av IR, TOBEREZI— NI 2EET
O—FITH3 (LLTOERBICEVWTHRKR) . TNODOBEROFTIE. flx
. TSI VBT rOSF—E, JIVBY VI —E RAKRIT /-
EIWEVBALVRFSS—EBLIVAFNII VB VY —ENLERIN
21EEETNULOBROEEEIBRT 2O0FE LW,

TN IV VS —EEIEF (gltBD) OEBMERT B LD ICHEIN
723 RBMIE & L Ti&, W099/078B3ICHTRI N DAEIFENS,

T, LTIV I VBEERENSILIFIERT 20D0HEE LTE
CBIZE LTI I VBOEEHRBREN SR LTL—-7ILY X VB
HOILENEERT DRGEMET BRI OBIRIND 1 E@EIE TR
LOBROFEMNMETT 2L ICHBEEARET 2HEEE OIS, ZO&
IRERE LTI, BICHRINhAWS, 1 VI ITVEE) 77—+ (acehd) .
a—4 NS ILETE KOS F—1 (sucA, odhh) . 7t MEEES V4 —
£ (W), FB7EFILISVR725—E (pfl) . AT ROFF—
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[0031]

[0032]

[0033]

t (ldh) . 73— TFebrayr—+t (adh) . JIL9 I VBETHILRF
>5—+ (gadAB) . ANIEBETE KOS+ —+ (sdhABCD) H'ZEIFSN 2,
INLDOBROPTIE. BIZAE., a—F TV INETE ROFF—EES
EETELIERIBIEZZENFEZ L,

a— NS ILBTE ROFF—EEEMETEAIIREBLALD) RE
HE., BLTTNSDEEAEIE. W02008/075483ICEBHINTWD, a—4
N SIIVEETE ROTFF—EFEMETEAEREBEBLALDI) RBMEE L
T, BHRRICIE. BIZIE TEEOMIETFLND,

Corynebacterium glutamicum (Brevibacterium lactofermentum) L30-2#k (
F75H2006-340603 5 /2 %R)

Corynebacterium glutamicum (Brevibacterium lactofermentum) AS#k (W09
5/34672)

Corynebacterium glutamicum (Brevibacterium lactofermentum) AJ12821 (F
ERM BP-4172 ; {AE45EFFEE5E9401748 S BEHE)

Corynebacterium glutamicum (Brevibacterium flavum) AJ12822 (FERM BP-4
173 ; {hE%FF 59401748 S BRHAE)

Corynebacterium glutamicum AJ12823 (FERM BP-4174 ; {AE4FeFFHAE94017
485 HEHEE)

Tl LN IVBEERFTLIZETNZFET 500K E LTE
o= RNTLINETE ROTF—E (such) FESLUTINIETER
O4F—+ (sdh) FHEOEAMETILERELEKREETFT SN D (5520
10-0419205~"%R) » TDL D Akk& LT, BHEMICIE, HIXIE. Corynebact
erium glutamicum ATCC14067#kModhAsdhA—E R1E#k (Corynebacterium glu
tamicum 8L3GASDH¥E) HZIFSN 2 (45532010-0419208 %K) .

Fre, ) REHEICOWT, LTIy I VBEEREZNE T IFIEE
T5AEELTIE. BRET7FO 7 PHIRBERGENDOMEZNE5T 2H
Ev, MRRESHKEEFICH T 2RZMEEZNETIHELETONG, ZO
EOBFEELT, BHEMICIR. FIZE. £/ 707 O0FBmMEEN5T S
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[0034]

13 PCT/IP2023/047150

FiE (FFRERE50-1132095 0%R) « PTF VMR FI VMt ENET 2
L

% (55EARE57-0651985 n%R) . 7

T—EEHLIE5HE (KHFE52-0

380885 nER) . vAVERMMANS T D% (5EHE52-0380885 NER) .
RyYVEQAVEELET 7 M VEANOTME RS T 2 5% (455IE56-18
895 /A%R) . HOONOMRIE%={F 59 % Hi% (455HAE56-1408955~%R) . a-4 K

vOVEMtENEY 5%

(%FEB57-26895 N%R) . 7 =Y Uit %E

5% %7% (HFEIE56-358IS2/H)  RZVUVICHNT IREMENET
7% (FHT4-889945 "ER) HEITF LN D,
DL BMEETIERRMEDORMEHE LT, TED £ D BREKD

Bifbhs,
Corynebacterium glutamicum
32 ; ¥5FAME50-1132098 N%R)
Corynebacterium glutamicum
#®)

Corynebacterium glutamicum
07 ; %5EARE56-18895 N¥R)
Corynebacterium glutamicum
)

Corynebacterium glutamicum
18 ; %55HRE57-26895 N #R)
Corynebacterium glutamicum
)

Corynebacterium glutamicum
72 ; %5EEAB56-1408955 N¥R)
Corynebacterium glutamicum
36 ; #FEHAR56-359815 /A %R)
Corynebacterium glutamicum

)

(Brevibacterium flavum) AJ3949 (FERM BP-26

AJ11628 (FERM P-5736 ; 4FR9AE57-0651985 2

(Brevibacterium flavum) AJ11355 (FERM P-50

AJ11368 (FERM P-5020 ; %5E3RB56-18892 /¥R

(Brevibacterium flavum) AJ11217 (FERM P-43

AJ11218 (FERM P-4319 ; 4RBHRE57-2689= /N %R

(Brevibacterium flavum) AJ11564 (FERM P-54

(Brevibacterium flavum) AJ11439 (FERM P-51

H7684 (FERM BP-3004 ; %Rk 04-889945 %R
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Corynebacterium glutamicum (Brevibacterium lactofermentum) AJ11426 (F
ERM P-5123 ; %5FH56-0488905 N ¥R)

Corynebacterium glutamicum AJ11440 (FERM P-5137 ; $5B5T£56-048890= /1
)

Corynebacterium glutamicum (Brevibacterium lactofermentum) AJ11796 (F
ERM P-6402 ; HBAF58-1581925 N %k)

[0035] L —7I%3IVB4ERENEGELIIIERT AL LTE. BIZIE. #
EHOHMEANASL —JILY I VBERE T 2EMUMERT 2L D ICHEZHE
TEHEDNETLOND, LIS I VEBEHET 2F M. Al L—
TIWVEIVEBEHET 29 VR VEEI—-RI2ERTORREELAIES
JEICEY, BRIEZIENTEDS, RETVI/BEZHEHTZIVIVE
1—R9TBEETELTE BIZAIE b26825EET (ygal) . b2683EETF

(ygaH) . b12423{xF (ychE) . b3434E(&F (yhgN) AEIFSNh 2 (45692
002-3008745~%R)

[0036] &7/, LTINS IVBEERENGILIZEBRTSHEELTE FIX
. BREICAE T2 VR VEPIRILF—HKHFHICEAETZIVIRIED
SEMENBRT 2L ICHEZRET 2 HEDNETFLNS,

[0037] MERFICEST2H9 0/ 0EELTE, BORYRAAHIEESETZ45 /)
BEr@BERBRIZETOND, BRBICES T35 /082 1—RT 58
EFELTE, -6 VBA Y X5 —HEETF (pgi; W001/02542
) « EIWEVBAILKRF S S —EEEF (pyc; W099/18228, EP1092776A)
RARTN I LY —EEEF (pgm; W003/04598) . 7)Y h—2AZ ) VEET
W RS —tEEET (pfkB, fbp; W003/04664) . RSV XTI RS —EEET

(talB ; WO03/008611) . 7 <> —tEF (fum; WO01/02545) . non-PTSZ
90— RAEYAHERF (csc; EP1149911A) | R/ O—RE(LMERF (sc
rABA RO ; KEHSFFEHETITI623SEHME) BTSN3,

[0038] I RILF—KRHFICEETZHVVEEI—-RTIEEFELTUE b
YAe RO F—tEEEF (pntAB ; KRERFFFH58307165HME) . F 7
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[0039]

[0040]

[0041]

O LboBlA X< 4 —+ (cytochrome bo type oxidase) BIzF (cyoB ; EP107
0376A) MNEIFHLN B,

T, AV RBEMHEICOWT, LIy I VBBEEREZNE F /I8
T5HEELTUE y9B BB FORREIERT B HEPI— NEERNICER
EEALLEERyBEGFEEATZHELEIT LN S (W02006/070944)
o TRDHE, AAEADOHEIZ. yIBELFORBMEKRTZLDICHEIN
TWTH &L BEBygBERFZ2REFT D (BT2) LDICHETIhTL
TH LW,

YOBEIEFIE. A h /YT 14 TF v R (mechanosensitive channel
) 20— RT2EEFTHD, yegBREEF & LT, TV RBEHMEDY9IIBE
EFHIEFLND, O3 RBEMEODYIBELRFE LT BEMICEK. HIZIE
. Corynebacterium glutamicum ATCC13869, Corynebacterium glutamicum AT
CC13032, Corynebacterium glutamicum ATCC14967, Corynebacterium melass
ecola ATCC17965, Corynebacterium callunae ATCC 15991 (MDyggBi&{s FHSZE
FH5h 5 (W02006/070944) , Corynebacterium glutamicum ATCC13032(DyggB
EEFIE. NCBIF—4 ~— 2 |ZGenBank Accession No. NC 003450 CE&$RI N
TW3 5/ LEESIH, 1,336,091~1, 337, 6920 E25) DAEFEEZFIICHEZ L. NCg
11221 & £ (N 5, Corynebacterium glutamicum ATCC130320DyggBiE{LFIC
O— KX 3dYggBHy > /8o &k, GenBank accession No. NP 600492¢& L T&
FINTWBD, F/. Corynebacterium glutamicum 2256 (ATCC 13869) (Dyg
B EGTFODIRELS., BLCREGRFNAI—RT BYgBY VNI BEDT X/
BN %, TNhETNBINES T L VRINESSICTT,

AEBRICEWT, BET 2 FREDEE] 2F 7 HygBBELTF2EERygg
BEMGTF. TNICLYI—RINZ9 VI EEEERYBY VI VEEEWN
Do Tl AEBRICEWT, BIRT D HEDEE] #H I QR\V\yggBEERF
HHERYIBEGRT. TNICLYI—RINDZ Y /N EEZFERYgeBY »
ROBEBWD, B, YgBY VN JEILH > TIE, y9BEIBEFICHITS [
KEDER| ICLYBIERIINDT I /BERIOELLE REDEE] &
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BWD, TITWD TFAR &, ZEEE] &XFITHO0FELD
EEHTHY., FEDEE] ZALGWVWRY., RAIKELNZBDICIERE
Inawn, FERYgeBY /N0 B E LT, LEFITRLZYggBY /N E,
BIZFEINESSICRT PI/BENEET 29 VIV E, BEFLND,
T, BERYgeBY /N EE L TR, LEAIRLAYggBY VIRV EDREF
BN 7o b (GTOMBENMRI NN TUR) TH>T. [HEODEE
1 ZBLRBRVWEDEEITOND, YegBs VT EICDWTOD ITcDiBEl &
. BlAIE. XA/ 2T 4 TF v %I (mechanosensitive channel) &
LTORBETH->TH L, TV REMEICEWTHEREZ LRSI HAERICT
RBMEOL - I VBEEREZALIEIMETH>TH LWL,

[0042] MFEDEE] 1T, a7k D aBFERYggBy VNV ED T X/ BEEET!
HEAEIHE, JYRBEMEOL -JILY I VBEEREZALIEZEETH
niE. FICHEHRI AW, HEOCEE] & LTRE. CRRANERVCEER.
BOEENZEF SN2 (W02006/070944) ., F/=. [RHEOER] 1. Thb
DEEDHEAEDLETH>TH L,

[0043] (1) CRIRAIEER

CRIMMEZIZ. FERyggBBELTFHD, BHERYggBS /XU B DA419~533

MOT7I/BEREEAI—-RT2EEBICETZ2EETHS, CRIFAZEEER. F
BIHHAD 1 TLIFETNULOBEMICBAINTELYL, CRRAEEICKY S| X
HIINDT7 I/ BEHNOE/LDOEIRITFFICH BRI ARV, CREAIZEEE.
BIZIE, P/ BBEREOER (SRAEVREE) . 7/ BEEOEA. 7
T/BBREORK ANy FOARVOHR (FYEVREE) . JL—L4LY
TREE, FLEEENLOEAEDEEZBIETRITEDTH > TLW, CKRim
MEEELTE BIZIE 1 —2avo—452 (UIF. TIS] &H0
) IS VRRYVUVEQRERIIOEANFE LW,

[0044] (1 —1) BEEITOHEA

CRImAZE & LTE. BIAIE. FETYgBY /B DA D/NY V&

E%J1— NI 2BMICEERINDBAINIEERE QA-RZER) HEIFLh
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[0045]

[0046]

%, 2A-TEVERIE, BIAE, FERYgBY Y/ EDMI~E3BLDT X /B
BEO—BBELIEEMORKELIIEREZSIZRITEDTH > TLLW, 2A-
1R FT2EERyggBERTFE LT EFMICIE. A, BIUEST
MD1255G1D 1G] DRIC | SHEAI N, TTOFEEYgBY /N /& (EEFHEF
58) LYBBEWERIZZTI/VEREDEERYgBY VNI EEI— RT Byg
PBETFIETFOND, COEEBygeBERTF (V419::1S) DIBEELS. &
S UEEGFANAI—FTHEERYgeBS /N0 & (V419::1S) O 7 X/ BLEC
e, TNETNEIES IS LI VEIES 1 0ICRT, BEIEFESOHR, 1~12
IR NN ZEEFUVggBY /808 (V419::IS) MCDSTH 3, ZTERyggBEIE
F (V419::18) #B92L—JIYIVBEERE LT, EFEMNICE. filx
(£. C. glutamicum 2256 AsucAA ldhA yggB*#k (W02014/185430) A ZiFdSh
%,

(1—2) 7oy vEEDOER

CRIMAIZE & LT, BIAIE. BFEEYgeBS > /N EDA19~533GLICHFETE
T30V VEREEZMOTI/BICBRTIEELETONG, TOLOA
7OV UEEE LTE, B4ENYgBY /NI B DAL, 43741, 453KL, 457
I, 46211, 469GI, 48411, 489GI. 497f1, 5156fi, 529f1., & V633D S
OYVERENEIFSNE, ATH, 24ub L/ 1437070 V&
BEEO7I /BICBRTZ20MFELY., MOT7I /B & FOYY
DA DRAET X /EETHNIEFICHFIRI NG, MOF7I /B &LT
(&. Lys. Glu, Thr, Val, Leu, Ile. Ser. Asp. Asn, Gln, Arg., Cys. Met,
Phe, Trp. Tyr. Gly, Ala, Hisp'ZIF5h 3, HlxiE, 24070l v EE
i, FE LU IZBUKET I /B (Ala, Gly, Val, Leu, F/ldIle) ICEHrX
NTEL, FYBFLLIFDIRET I /B (Leu, Val, F/idIle) ICE#I
nNTLWw, F, A 3o ryOl) vEEIE, FFE L IFRIEICE RO
FONEEBETZT7I/BE (Thr Ser. FETyr) ICBBRINTLL, &V
FELIESerliCBBINT LWL,

(2) EEBRBEBOEE
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[0047]

YggBY VNV EIL, SEDEEEBEHZAE L TWB RIS, RER
MEEIEEN TN, B4ETgBY VNV BEDI~230 (B 1 EEFEEE) |
47 (B2 REBME) . 62~844I (FEIREBMEH) . 86~1084 (F4E
BmsEl) . 110~13261 (B5REEMEE) OV I /BEEICHET S, &
BRBEEHOEER., HERygBBEEFHOD., ChHEEBMREEZI—RTS
BHICHITIEETH D, BEEBBRIOERIE. RAMEFD 1 FEENU
FOBERRICEAINTEW, REBBEOZER. 1ELLREBEDT X
BROE#RE, RX, . AFLREPEMEZSIERITHDOTH->T. HD,
TV—LY I NERBSLVF Vv EVREREZ/HDBVEONFHE LWL, 1
ELCIREAE] &, FFLLCIFET1T~20@E, LYUBFFELLLIET~104E.
IHICFFLCIRT~5ME HICHFELLIF1~3@BEEKT 5, REBER
MOERE LTI, B4EFYgBY VRV BD, 14004 VEEE15
MON)TFR77 REBICT FEEEEOT7I /B (FIAIE. Cys-Ser-Leu
) ZHEATIEE. 100075 VEEEMOT I /VBEE (HAIE,
fgEiICE FOF D ILEEZETZT7I /B (Thr, Ser. F/ETyr) . FFELL
iEThr) ANB#TZ2ZE. 11 1HNOT7SVEEEZMOT7T I/ BEE (Flx
(@ ValF3MsEICE FOF N EEZETZT7I /B (Thr, Ser. FiFTy
r) « JFELLIFValFidThr) ABT I3EELQENFEITFOLN D,

AFEBICHBWT., [HERYgBY VAR VEDXUDT I /EEFRE] &I,
B LAWRY., BAESSICE TSI XMDOT7 I/ BEREICHEET ST
BEEEERT S, 7I /BEIICSITS XAl &, B7 2/ EBEFION
REDNSEATXBEDOMNEBEZRKR L. NRIGOT7 I /BEEN 10T/
BEETHD, AH. TI/BEEONBIEIENHNAMEEZRTHEDTH>
T, PI/BORK. A, FNAREICE > TEORTHRMBIZFIRT S
ZERBHD, Bz, TEHEEYBY VIV EDAMMIOT I /BEE] &
. RBIBES8ICHITRAMIOT I /BFREIHEETET7I/BEEZEKL
ALY BNRIGAID 17 X/ BEEENREL TWBIEEIE. NRigH 541
SEEDT I /BEEN TBHEEYgeBY v /X EDAIIDOT I /EEEE] T
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[0048]

[0049]

[0050]

HBDEDET D, Tz, ALY HENRIFANICT 7 /VBEREBAINLTYL
2EEIE. NRinh H420FE DT I /BERED TEFERYggBY /U E DA
D7 I /BEE] THHZHLDET D, BHEMICIE. BIAIE. Corynebacteri
um glutamicum ATCC14967#k(MDYggB4 /R BICHEWNTIE, 419~ D7 X
JERRED, BFERYgBY VR EDAI9~533M DT I JBEREICHEYT S
. F7=. A ECorynebacterium callunaeMYggB4 > /X o B IZH T B8 D
T UREN BERYgBY VR IBEDIGDT S = U EREICHEET B,
ERDYggBSH VNV BDT X JBEERANICEWT, EDOT7 X /BEEREDN E
HNESBICHITHIXMDTI/BEREICEETST7I/BEE] THZIHIE
. BRYBY VNI EDOT I/ BENEBNESSDOT I/ BENEDT A
AV PNETITEILELYRETED, 774 AV M BIZIE. AROEBRE
FEFY I MDD T7EFMBLTIETOIENTES, BEFRNAY I NI T E

LTk, HIIVY 2—2 32 ZEODNASISY, €T 1 v I ABDGENETYX AR
ENZEIFSN D (Elizabeth C. Tyler et al., Computers and Biomedical R
esearch, 24(1), 72-96, 1991 ; Barton GJ et al., Journal of molecular b
iology, 198(2), 327-37. 1987) .

BREUygBELFIE. FERYygBRIEFZLRD FEDER] 2B 2
SOBRETHIEICLYRISETES, DNADKEIFIRRMOFEICLYITH
ZENTES, BEEMICIE, BIAIE. DNADOBEMIBMICEMNOEEZAEA
THMAFENERZEE LTIE. PCREAWVWSAE (Higuchi, R, 61, in PC
R technology, Erlich, H. A. Eds., Stockton press (1989) ; Carter, P.,
Meth. In Enzymol., 154, 382 (1987)) ®. 77—V %RMW27i% (Kramer,
W. and Frits, H. J., Meth. In Enzymol., 154, 350 (1987) ; Kunkel, T. A
. et al., Meth. In Enzymol., 154, 367 (1987)) A&Foh 3, T &
HAlyggBE R FIX. (bZEXICL > THHMIGTE %,

ZBRIyBEETFEETELOICTY XBEMEELRET D&k, EERY
gBELTE I REMBEICEAT I EICIYERTE D, £z, EEAyg
PBELFZETIIDICTREMEZRE TSI . BREEVLEERR
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[0051]

[0052]

[0053]

RIBIC & YIENE T ByaBBEFICEEAEATIIEICL>THERT
x5,
<1 -2>ZRAIIYAEGRFICET 2HE

AFEBROD) REBMEE. FEEEY EROFIAFILEISVRTIS
—EDT7 I/ BERINCHITZ2650MDTY) OV EEOMDT I JBEEEADE
HeEET3. EREEE) e ROFIAFIINS VY RT725—EE2O— KT
PEEMIARBGFERFILLICHEINTWV S,

BB, AFEBOD) REMER. LRBOLOBRL-TILY I VEREEREZA
9250 RBMEICBVWTIEZREYWYARGFE2REFTHLDICHEINLD
DTHLLK. BEMWABGRFEZRFT DL DICHEINALD ) RBHMEAIC
BWIL-TI Y I VEREERENS T2 ETRSNZT ) R BEMETH -
THdW, Fh, ZREGWAEGTF 2R ETDLDICHETH & TL=J L
YIVHBEEREZBTLLDICA>EO) XBEESENS,

glyABfmFId. )Y RFOFIAFIL ISR T 25— (Serine hydr
oxymethyltransferase) #1— R J 2 BEFTH 3, glyhEEFE L TII,
O) xBHMEOIWYAEGRFAFETONS, O3 RBEMEOIWYAEGRFE LT
&, EAEMICIE. B A2 1E. Corynebacterium glutamicum ATCC13869. Coryneb
acterium glutamicum ATCC13032, Corynebacterium glutamicum ATCC14967.
Corynebacterium melassecola ATCC17965MglyA B FHEEIF 5N 3, Coryne
bacterium glutamicum ATCC13032(MDglyAE(E Fi&. NCBIF—4 ~N— 2 |ZGenBa
nk Accession No. NC 003450 TEEFRINTWB S/ LBRFIH, 1,050,624~1,
051, 928 DEZFI D FEFETICHEY L. NCglo9bd & £ 1E (X 2, Corynebacteriu
m glutamicum ATCC13032MDglyABEZFICI— REI N BGlyAy /XU &L, Gen
Bank accession No. WP 003856790.1& L TEEgFEINTW3S, F/-. Coryneba
cterium glutamicum 2256 (ATCC 13869) (DE&RiglyABIZFDIEEES. &
SUEEBEGRFAI—RNRTZ6lYAY VX VEDT X /BB E. ENENBELS
BS 1 BLUBRIES2ICTT,

) veROFIAFINS AT 5 —F (Serine hydroxymethyltra
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[0054]

nsferase) | &l&. U VBLIV®/ FLIFT) 0O ROFD A FILEER
BREEMETDEEEETII VN VEEEKRLTEY (BRI EC 2.1,
2.1) , @EMEE., T YEROFIUAFILINSVYRT7S—EEN] &6
W, EUYEROFVAFILISI VYR 25 —EEMERK. BEMICIE. L-
) UEFMSEROERES YDV ES 10— AFL YT Sk ROERIC
BT IRBBLT/ TR EZOHRGEMET ZEETH>TELEN, Y
YEROFIAFIVNSZVRTZS—EE [JUSVEROFIAFILLS
v A7 x5—* (glycine hydroxymethyltransferase) | &HWSH, 1) ¥
EROFIOAFININSVRT7S5—EA20—RT2EETELTIE glyAE
GEFHIETONDS, REINZIHMESET 29YAEGRTFEFOEY v ROF
VAFIENSVRT S —EBERFORERNSLTENLICO—FINB6
lyA VIR OBEDQE) e ROFIUAFININSZ VR 725 —EDOT7 X /B
iE. BIZIE. NCBISED AT — I RXR—ZADLEIFTE %,
AFEBICBWT, IR 2 HFEDBECFER] 28T 29yABGTEE
ERGIYAELGF. TNICLYI—RINB9 VRV EEZEERGIYAY VXY
BEHWD, Fho ARBICSVWT, BT 2 HREDEGTER] 28T
BWILYABGEF2HERYIYARRTF. ThICLYI—RIh39 1\ VE%
FERGIYAY VN OBEEE WD, B, GlyAY VNI EICH > T, glyAlE
GFICHTZ BFEDEGTFEE] ICLYBIZFRBIINEG T I /VBERIOE
b HEDEETEE] EHWDH, JITWD THER| &L, TEER
1 EXBIT2D0FEELORHTHY. REDEGTEE] 25 LAL
BRY., RAICBONZEDICIEREI ARV, FERGIYAYI VIRV EE LT
&, EEHIRULEGLYAY VR0 &, BIZAIEERNES 2ICRT 7/ BECI %
B39 VIN0E, BETOLNB, Fo. BEIGYAY /0B & LT,
LEBIR LIGlyAY VRO BDRER/N) T b (GoOBBEN MR I TN
Y7V R) TH>T, TREOEGBFER] 2BLBVEDEEFSNS, 6
lyA VIR BICDOWTO [mOeEl & LT, fIz2E ) verOoxy
AFI NS R T xS5—1 (Serine hydroxymethyltransferase) & L T D#%
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[0055]

[0056]

[0057]

[0058]

BEOEITFO5N5,

MSEDELTFELR] &, LR ULAEFERGIYAY Y/ VED T X /B
EEABIE. JYRBEMEOL —JIVY I VBEEREZALIELZEETH
niE. FICHERINGW, MFEOEGFER] & LTE. HERglyARR
FRD., FEIGIYAY VINJEDT X JBRESID266G D7 I/ BEEICSE T
DEEINESFOND,

FAERGWAY VN JEDT X /BRECSID265[ DT X/ BBZREICEIT2ER
ELTR. BIZIE. P/ BEEOEHR (S XAEVRER) IEIFLND,

FERGIYAS VNV E D250 D7 X /EFREICSITHEEE L TR BIX
(. BFERGLYAS VIRV BD265UD T ) & v BREEMO T I/ BEEICER
TELEENETFOND, MMOTI /B 3. TV VUHNORARET X/
BTHNIEFICHRI AW, TMO7I /B & LT Lys. Glu, Thr,

i

Val, Leu, Ile, Ser. Asp. Asn. Gln, Arg. Cys. Met, Phe, Trp. Tyr. Pro
. Ala, Hist'ZBiF5h 3, BIZIE 265605 ) & v REIE, 17F L < IEEK
73X /B8 (Lys. Glu, Thr, Ser. Asp, Asn, Gln, Arg, CysZF/cidHis) IC
BMINTHELL, LYBTFFLLLIESeriCBINTE LW, T HIZE,
265D 7Y v BERER, FELCIEASEICE FOF D IIVEEZETET7I /B

(Thr Ser&F7=ldTyr) ICBINTH L, FYHFH L IFSeriCEHR I N
THLW,

AFERICEWT., THEEGYAY VR IVEDXUDT I/ BERE] &,
FEE LAWRY ., BEHNES 2ICBITBXMADT I /BEREICEETS7 I/
BEEEZRKRT 2, 7I /BEIICEIFS TXAL &, B7 3 /BEIION
RNENSEATXBBHDOMAEZRKRL. NRIEDT I /BEENM 1 LO7 I
BEETHD, 0d. 7/ BEEAONERBENNRUELZRTHOTH>
T, PI/BORK, A, AMREICL > TEOBRBHRMUEIZRIERT S
ZENBHD, B, TEHERGIYAY VR EDW6MDT X /BRE] &1
 RABES2ICHIT 26507 I /BEEEICHEE T2 7I /BEEEZEKL
. 2651 & Y BENRIRMD 1 7 X/ BEEENSREL TWBHEEIE., NKRiRh 526
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[0059]

[0060]

[0061]

AZEDT X /BBRED [BHERGIYAS VNI BED265M D7 X JBEE] T
HDEDET D, T/, 26560 & Y ENRIHANC 1 7 I /BEEBAINL TV
2mEE. NRinh 5266FB D7 I/ BEREDN THFERGLYAY /N7 E D265
GLDO7I/BEE] THHZHEDET D,

EEOCYAY VIR JBEDT X /BEIICBEWT, EDF7 I /BEED I
NES2ICHTIXMOT7TI/BEEICHEETZIT7I/BERE] THEIMNZE
. EGWYAS RN BEDT X/ BES EBIES 20T I/ BENEDT S A
AVRETIZEILLYRETEDS, 734 AV ME BIZIE RANOER
FHEHY IR TPZRBLTITI>ZENTEDS, BEFNAQY I DT E
LT, BirzVY 2— 3 XEODNASISY, €7 1 v 7 ZBLDGENETYX A
ENZEIFSN D (Elizabeth C. Tyler et al., Computers and Biomedical R
esearch, 24(1), 72-96, 1991 ; Barton GJ et al., Journal of molecular b
iology, 198(2), 327-37. 1987) ,

BRI lyAMEEFIE. FERWYARGFZ LRD FEDEGFEE] %
BI2ELOBETHEICLIYRNIETES, DNADHERRAFDFEICE
YIT5 2 &NTES, BEHEMICIEK. HIZIE. DNAOEMEGICEMOEE
B AT AEMBFENEEEE LT, PCREZAWSHZE (Higuchi, R., 61,
in PCR technology, Erlich, H. A. Eds., Stockton press (1989) ; Carter
, P., Meth, In Enzymol., 154, 382 (1987)) %». 77—y &#HWBHE (K
ramer,W. and Frits, H. J., Meth. In Enzymol., 154, 350 (1987) ; Kunkel
, T. A. et al., Meth. In Enzymol., 154, 367 (1987)) H&EIfobh b, &
fo. ZEREBGIYARGFIR. EEERICE > TERIFTE D,

FAERg ARG FIE. AIAIL, EEHIRL g lyABLFDIRERS (FIX
. BEIES1ICRTRERS) 2BI2EEFTHo>TEW, Fk GlLYA
SNV EIR. BIAE. ERBBIRLAEGYAY VRO EDOT X/ BES (FIA
. BEIES2ICRT T I/ BES) 2BI29 VN IBETH>TEW, B
B, [ (FI/BILEBER) BINEETS] EWORERK, FERLBWER
Y, Z T (TI/BILIEEER) BINZ2230 2&Z28KL. &2 T (72
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BEIFER) BINLRS] FEBEET 5,

[0062] BERGIYARGRTFIEEL. TORENMHIINTWBRY ., EEHIRLEg
WYABET (Bl E, BANES 1 ICRTIBREENEET 28BET) ONYTY
RTH>TELW, BERRIC, GLyAY VRV EIL, TTOEN I TV
BRY . EEBIRLEGIAY VOB (BlZiE, BIES 21T 7 X/ BE
HWaBTB9V/IN08E) ODINY TP RTH-THLW, BB, ZTDLD4ATT
OBEEDNMERINANY T & TREMNY TV N EWHBEDH B,
fglyABmFl &WOAEIR. ThEh, LEARLUZIWYAERRFICMAT
 ENLOREHUN) TN EBETIHEDET B, RIS, [GlyAy /N
V8l EWO IR ThENh. EEAIRLAEGYAY YR IBICMA T, %
NODOREWNY 7Y MEEBETREDET D, RENANY TV MELTE
 BIAE EEHIRL g lYARGETFRGLYAY VXV EDREO VP AEBRA
REFEDEFOND,

[0063] [TTOBBENHRINTWS] &I, BETFERBEIVIRIEDN) TV
MDY TTOBIEFFEIFS VAV EOHEE (FIZILEECHE) ICHBT 2
HEEE (FIZISEMCHE) 283528520, BEFIKOVWTO [TOH
BENHRFINTWS ] &k, BEFON) 7Y MY TOBBENHIFEINL
VR EEDA—RTBIEEWVWD, Tlabb, glyARERFICDOWTOD I
DHBENMERINTWS ] &k, glyABEGEFO/N) 7 bHS GlyAd v /%%
BOFEME., §abbE) Y EROFIAFILINSVYRT72S5—EEMERT
29V EEI—RTBIEERBHRLTEN, T GlyA /RO EITD
WT O TTTOMEENHISINTWS ] &k GlYAY VIRV BEDNR) TV b A
CGYAS Y RVEDFEMNE., $RAbEEYVYEROFVUAFILINSYRT7LS
—UEMEBETDIIEERKRLTELL,

[0064] HTUYEROFVAFILINSIVYRTzS5—EEME. FIAIE BREFS
THEE (FIZEL—tYYET NS ROER) 1 vFar—bL, BER
SFUCEERENLOWIET 2EY BIAIET) 0 E5 10— AFLYT RS
b ROZERE) OERERET DI &ICLY., QETZIENTES,
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[0065]
[0066]

[0067]

[0068]

PUF. REMND 7Y MIDOWTHIRT 3,

glyABIEFOREQ T ZIEGIYAY VRV BDREQSIE. FIZE. £
s U7zg lyAB I F OIEEERII E /13 LEBHIR LGlyAY VIV BDT7 X /
BREL T AW ShHEELH & L THUWEBLASTAR R PFASTARFRIC & » TRHET
—IR—ZADNLBZICNBT DI ENTES, T glyABGTFOREDY
. BIZE, BSEEMORBHFESHEICLT. ThoRHOglyARETDIE
BERINCEDWTHERLAA ) IX I LAFRETSM4 v —& LTHWEPCR

LYRBTZIENTE S,

glyAMBEGETIE. JTTOMBENHMFINTWSRY., LE7 I /BES (Flx
W, BAES2ICnT I /BES) ICBWT. 1 & LLLIFREOAKETO
1FEBBEOTI/VBABHR. RE. FABSLT/ FTLEMMINLT X
JBEIAEE T B6YAY VIRV EEI— R BEBEETFTHo>THLWL, AIZ
&, I—RINBH9VNRVEE., ZONKES LV FEECRES. ER
FREEBEINTWTB LW, B LR N FLEBE] &iF. 73 /BE
BEQY VNI EDOIRBEICHS ITZ2MEBEPEFICL > THELDZ N, EFH
Wik, BIAE. 1~50M@., 1~40M@. 1~30M@. BFFEL<KIE1~20
B, LYFELIET~10ME, ISIFFEFLIET~5/, HITEFELL
T 1 ~3EEBKT 5,

FEOTELLRBBBEOT X /BBOBH:., RE. BABLT / idf[m
. SV VEOBBENEBICHIEINIRENEEZTH D, RENEED
RRULDBOR, RENERTH D, RENEBEHRE X, BRBUIBTELT
I /BETHBHBEITIE. Phe, Trp, TyrfE T, EMREBLIHAEBRKMET I /BETH
31FEICIE. Leu, Ile, ValfE T, #BMET7 I /EETHZFEICIE. Gln, Asnf]
T, BEMTI/BTHDHFEITIE, Lys, Arg, HisREIT, BET7I/BETH
2HBEICIE, Asp, GURET, EROFVIEEROTI/BTHIHEICIE
. Ser, T THBEWIBHMT 2EETHD, RENBREALTINIER
E LT, BEMICIE. AlahbSerF 2 idThr~DEHE, ArgHh 5G6In, HisE
FolELys~DEH, Asn5G6lu, Gln, Lys, HisF7zidAspADEH, Asph HA
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[0069]

[0070]

sn, GluF=IEGIn~DEBEH#:, Cysh SSerF /=lFAla~DEH, Glnh SHAsn, Gl
u, Lys, His, AspE/ziZArg~DEH, GlunSGly, Asn, Gln, LysF/zidAsp
~DEH, Glyh SPro~dBHE, HishrSAsn, Lys, Gln, Arg&E72iETyr~Amd
EB#:, Ilemh Sleu, Met, ValF /=iZPhe~DEH:, Leum HIle, Met, ValF /=
[EPhe~DEH#E, LyshHh BHAsn, Glu, Gln, HisFE/=IFArg~ADEHE, Meth SIle
. Leu, ValF/IFPhe~DBEHE, Phemh STrp. Tyr. Met, IleF/-idleu~DE
e, Serm SThrE-lFAla~DBEHE, Thrh SSer /- lFAla~DEHE, Trph S
Phe /- IdTyr~MBEHE, TyrH SHis, PheF /= idTrpADEH, H LV, Valh
HMet, IleF/zlZLeunDEBMMNZEIFOND, Fo. LBOLDIBTI/BEO
B, REK, BATLEMAMICIE. BEEFICHEYT 2EMOEKE, BD2E
WICEDKIBEAREDRAICELUSZERE (nutantF /zldvariant) ICL>THE
Labnt2End,

Fleo gYARBFI, TOBEIHMFINTWSBRY, £5E7 3 / BEEgs
2EICH LT, BRI, 5%, 65%LL £, 80%LA L. #FZFE L < 1F90%LA L,
FYUFFFELIFBIUALE, ISITHFF L IFI7RALE, FFICHFF L < 1F99%LLE
DRE—M4%=ET27I/BENE2ETZI VNNV EEI—RTDERFTH
2TH LW,

Fleo gYARB T, TOBEIHFINTWSERY ., LEEEERS (H
ZWE, BEIESVICRTIERERS) MoRBINEZTO0—J. fIzIE LR
BERIOEERT/E—EICNH T 2BMES. X)) Yy bRZAET
TNATYVEA XS DEEF BIAIEDINA) TH-o>THLWL, AR
VMRERE] S WO BREMNGNA T ) v RBAERI N, FERFEMQ
NAT )y RBEERINBEWEREEZWD, —BlEREE BA—H4H 5 VDNAR
. BIZE 50%LL B, 65%LLE, 80%LAE. $FFE L < IF90%LAE. FYEFHL
HFBILAE, I HITHFFE L IFITRA L, FFITHFF L < IF99%U EDE— 1%
BITBINAE LN TYEFA XL, FhLYR—MEIMEWDINAB LN T
)FAXLRBRWERME. HEIWNEBEDOY T NS TV FTAE—2 avDBEWw
DEGETHB60C, 1XSSC, 0.1% SDS, #FF L < 1F60°C. 0.1XSSC, 0.1% SD



WO 2025/141837 27 PCT/JP2023/047150

[0071]

[0072]

[0073]

[0074]

S. FUEFFELIE68C, 0.1XSSC, 0.1% SDSICHE T HIEERES L TRET
TEL FELLIE2~3EEFTIREERITLEHNTE S,

ERoi@EY ., EENATIVSAE—2avIitAVnWsTO0—Jik. BEFO
BREEIDO—ETH>THELWV, TDLO>RTO-TIF. ARMOELRTFES
WKESWTERLAEAF) IXVLAFRETS5M47v—& L. LBOEBEERET%E
2UDNAMT T 2858 & § BPCRICK > THFRIT B 2 & TE 2, HIAIL. 7O
— 7 & LTE, 300 bpRlEEORIONATR A FAWS &N TE S, SO—7
& LT300 bpRE DRI ODNAT R Z AW BIFEICIE. N TV F1E-> 3
VOFENDERMEE L TIE, 50C, 2XSSC, 0.1% SDSHAZEF SN B,

Tl BERKEL>TIARVOMBEUENRRZDT, glyABEFIE. EEOD
ORYZENEFEMOARVICEELAEBDTH>THLWL, TADSE, gly
ABRETFIF. BEI— FOMBEICL 5 LEHIRLIglYABBEFD/NY 7V MT
HoTHEW, BIZE gyARGTFIE. FERTSEIOI NV EREEICH
CTHBELIRYZBTDHEDICHEINTLL,

BB, TI/BENEOD TR—MH] &I, blastpil & YT 7 4L MEREDS
coring Parameters (Matrix : BLOSUM62 ; Gap Costs : Existence=11, Extens
ion=1; Compositional Adjustments : Conditional compositional score ma
trix adjustment) ZFAWTEHING 7/ BEIBEOR—I4EE2EKT 3,
F/-. EEBIBEO TE—M] &iE. blastnic kW F 7 #JL FEEFEDScoring
Parameters (Match/Mismatch Scores=1,-2 ; Gap Costs=Linear) Z#HWT
BHINSIRERINBOR—MZ2RKT 2,

FLEDEGTFPI VN VEDRENANY) 7Y MIBT BEHIE. FRDY
VINVE, BLUTENLEI—RTIEEGFICHERTES, Tabb, L
— TSI VBREEROBRICERINZ2BGFELTI VAV ER., £h
Th, Bl ERBOIRLEBGEFSIPI VNI EZORMOEBLFH &
CE VR IEDRERIS L VT I /BEIZBLTWTLW, F L—
T IVBEEREOERBICERINIEGFELCY V/VER, £hT
N, LEAIRLEEBEGFELTY VRN IVEBEORMDELRFE LTS /YY)
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[0075]

[0076]

[0077]

HBOREHNY TV M TH>TEHELW, BEKICIE, BIAE L-TILF 3
VERAEROBRICEAINZBELFIE. TOMENMERINTUWSRY,
REDYVINJEDT I /BEINICEVWT, TELLEBEOMETD 1 X
IEBEOT X /BEIAEH. RE, BATLEINMINLT I/ BENEZS
T2 VNI EED-RIBELFTH>TEHLL,
AIREEEEIYAE G FERF T DL DICHE T2 HEE LTE, BFAEEgly

ABREFOI— FEENICERZEALLERRgYARRF& 1) RBEMEIIC
BAYTZHZE 2 FBEHEENET 2HER VARG TOOI— REFERICE
BB ANTHHREENETOLND,

EEAGIYARGRFEETHLOICT) RBMEZRET S 2 &i1d. BEEEg
lYAEGETFZ22) RBEMEICEATEZIEICLYERTE S, 4db. EEFgL
YARGFZETHLDICTYY RBMELZRE TS &3, BREEVEER
MIBICLY T RBEHEIET 29VARGFICEEZEBATEI&ICLD
HLERTE DS,

ZEMIYAEGRFOI ) RBEMEADEAIZ. BEOREEANREGRTFZ
BATDEIEICLYERTES, REEAADELGFOEANR. FIZE HE
WHAMAEFBLTITO I ENTES (Miller, J. H. Experiments in Mole
cular Genetics, 1972, Cold Spring Harbor Laboratory) ., HHEMHEMA L %
FIRT2EETFENEZELTE BRI, RdRY TV AT L—ay (
Red-driven integration) ;% (Datsenko, K. A, and Wanner, B. L. Proc. N
atl. Acad. Sci. U S A. 97:6640-6645 (2000)) EDEHEIIADNAZHWS
it RERIUHEHEREZEUTSAI NEAWVWEHE BEEEEATRER
T2AIREAVWDEAE BENTHRETIERERIERLLAVWZS TR
NP F—%BWBHE 77—V %R\ transductionfENZEIF o3, B
FRICIE. BREREIGWABGFEZ2CHBADNATEEZHEEGRL. BF
OEEFEEOENEM EHREABRAZEITIEICELY., RBRETFEEE
DREFEEICEATEZIENTES, HEABBAICAWSHEEZIDNADE
i, FMEDORKRTHEREMBEANMECS2EDTHNIFRICHIRI v, fl
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[0078]

[0079]

ZE, ZEEGYABGFESORADNATH > T, HEGCFOMEBICRE
HEEOEMERAO ERE L CTRICHRGIREERI Z TN ThiE A 2K D
NATEXZHESGLRL T, ENEALO RS LT TRTENETNERELR
ZEBIIEDZEICLY, ENEBAEZERTICBRTZ2IENTE S,
MEMBBAICAWSHERZDNAKR., WEEGREFEZERT 20D —H—
BEFEBATVWTLY, BEFR, 1AE—DHFEAINTHELL, 23
E—F B EFNULEEAINRTHE LW, HIZAIE REFALIIZHOIE—D
FEYTZEERIAEZENSE L CHREAMAE1TO & T, REBFEAERE
WYABGFDZHDIAE—%EBATEHIENTES, BALICZHOOE—
WREES 2EERFIE L TIE. REDNAEES (repetitive DNA) . k5> 2R
VYDBEHRICEET 24 NN —FTy K- JE—-IBEIFLN 3, £/, BYW
MEDEEICAZREGCTFORBAR LOBLRIGERI ZENE L THRE
HMAMZET>TH LW, T BEFR. VARV UPMini-Muz B
TRBELICS VS ALICBATZIEEHTES (BBET2-1099855 %R, X
E45Er 455882888 2 BAHAE, EP805867B1) , A#B. TD &L D RERMEH X %
FIR LRBROREF L. BEEIG ARG TFOBAILRLONT, RIRHA
HEINONEED., LEAOEIEOREICFATE 3,

Rk EICERRGIWABGEFNEAINSLZ & OMHRIE. RETFOEE
FE—HEEENREN AR O>TO—T 2BV oA TS E—
vav, FLEEERAEGFOERINCEDVWTHER LTS M4 v —%BUW/-PCRE
Ik > THERTE S,

T, EEBQIARGEFOIY XBHMEADEAIR. AEGFEEUNRY
H—EEEICEATEHIEICEL>THENRTES, AIZIE. ZEEGYAE(R
FHEEUDNAMFAZ, BETHEET IRV —CERE L CRERTORR
NY)H—%EEL, ZRENRNIIV—TCHEEIZHEGRETIIEICLY. AE
EFE20)RBEMEABATEZIENTES, BEEGYAEGTFZSEODN
ABTFIE. BIZIE, ZERBGIYARGFZ2RETH2MEDNDS / LDNAZFHRE
ETBPCRICLYEISTE S, RUF—& LT BEOHMBEHNICEWT
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[0080]

[0081]

BEEEAERRII—ERWVWDIENTES, RV —E, TILFIE—
RIZ—THZIZONHFELW, T, BEERREERBIRT 27201, XU %
—IEMENEMEERFREDI—H—52EFTEIEMNFELL, Fho N
I —F. MAINEEGTFERIRT 200 TOFE—9—PF—Ix—%
—ZRATVWTHLN, RIY—E BIZIE. HETZZXI NEHERORI S
— BETSAIRNEERORIY— NOFVFT7—IHEORY & —,
ORI R, FEB 77—V IRETH>TLW, T RBEHETERERT
RN & —& LT, BHRICIE. BIZIE pHM1519 (Agric. Biol. Chem.,
48, 2901-2903(1984)) ; pAM330 (Agric. Biol. Chem., 48, 2901-2903(1984
)) 5 INHERRBR ULAERFMEEETEET ST X N ; pCRY30 (M
3-2101845/0%R) ; pCRY21, pCRY2KE, pCRY2KX, pCRY31. pCRY3KE, & & UfpC
RY3KX (RFRAL2-728765 %R, KEHKFFF51852625H3#HE) ; pCRY23 & UFpCR
Y3 (4FFAFE1-19168652203#R) ; pAJ655, pAJ611. & K UpAJ1844 (HFRAFFH8-1
92900 /A%R) ; pCG1 (45BIRE57-1345002/2%R) ; pCG2 (4%BIAE58-35197S
NER) 5 pCGAE & VpCGTT (45RIRES7-1837992 A #R) ; pVK7 (4FBITE10-2158
835 AHR) ; VK9 CKEFRFFFHFRAREE2006/01415885EA#EE) ; pVC7 (%
BESE9-0702915/A4R) ; pVS7 (W02013/069634) HZEIF SN B,
BLEFE2EAT 256, BT, BRUBICBEEICREIATOIIEEL
W EFEMICIE, BEFIR. BETHETZTOE—9—ICL2HIHEST
TRBTDHLIIICREFINTORIELW, TOE—F -k BEICHWTHE
BT250THNIERICHIRINARY, MBEICSVWTIHETZ TOE—%
—] £l BELBWTTIOE—Y—EME2ETEZ20E—49—%2WDH, 7
OFE—%—lk BEREOTOE—F—ThH>TH L. EEHEOTOE
— 4 —TH>THLW, TOE—F—Id. BATIEGCTFOEBEOOE—
H—TH>THELL HOBGEFOTOE—9—TH>THLL,
BEREFOTRICKEK. GBERERDI—IR—9—%ZEBEBETDIIENTES
o F—IXR—H—E, BEICBWTHERET 2D THNIEFICHRES e
o I—IF—H—lF. BEHEDIY—IR—4—TH>THL<. EEAE
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DY —IR—F—TH>THL W, §—Ix—9—&. EATZEGRTOE
BOHY—IR—F—TH>THLL, HMOBEGEFDOI—IR—F—TH>T
SR AN

[0082] RKEWMEMICSWTHAFTRERANRISY— TOFE—F9—. ¥—IR—49—
WKL T, BIAE THEMFEREBES BLTFIFE. HIHR, 19874
1 ICEEMICEEEHINTSEY., ThozfIBRT2 I ENTRETH S,

[0083] &/, 2FLIFETNLULDEBGEFEZEAT ZHE. FEGTFH. KR
IKEEILRFINTULVIIELWL, fIZIE. BEETIE. 2THE—DRENR
PV —EIRFEINTUVWTE L, 2THRBALIEREINRTVWTE LWL
o T, BEMLGTI. BRORBENI S — LI A IERFINTWTH &L
 B—FREERORRRI S —EERBALEEICHAICREINATVWTD
LW, F, 2FLBENULOBEFTAROVEZERLTEALTH L
W T2FRBENULEOEGRFZEATZIHE] & LTE AIZE. 2F
FIFENULEDS VNI E (BIZIEER) 2FhEThI—RNT2E8ETF%2E
AT 2%BE, B—05 VRV EEEK (BIZTBRESH) 2BHRT22F
IFENULEOY 7212y baEFhEFNhI—RT2EGETEEAT B5E.
BLUENLOHAEDENETFONDS,

[0084] <2>AFEEADL —JILY I VEEOBIERE

AFREBOHEIF. <1>OEBEICGEHOARPOMEZIZHMTEEL., XI5

MBIV FEEEHEOREARNICL -V I VEEAERT D&, &
SUEEMS LV FEEERAIYL-VTILSII VEEAREINTEE, &
BUL-TIYIVBORERETHD, LIS I VBICDOWTIE LR
L7cBY TH2, AFERICEWTRE, L-JILIIVEBAERTHREINT
HELL. LTSI VBEL-VIYIVEBUADTREELIEENULED
TIJB. PIAELAOTI VB (L-T7I/BEHVD) F AEEINT
SR AN

[0085] {EFY Zifihid, AFKBAOMEIBETE, L-JILIIVEBIEEIHL
BRY. FICHRINAQW, FiE LTE, Al J) REEEEOHME
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DEEICHVWONIBEDEMZAWVWEIENTES, Eithe LTIE, AIZ
. RRR. BRER V) UBER MER TOMRORXRBEEMRNS PEEND
NOBERINIWDZHBICHK U TEZETHEMERAWVWEIENTES, 5
RS OEECREIL. FRT2MEORBEOHELEICIECTERREL
T&W,

[0086] EFRIRE LT, BAMICIEK, FIAE JIO—X 79 b=, RO
—2, VM=, A5V b= F¥O—-R, PFSE/—R, JIr—2R
CAYVRILN—R, BEREE. BMIKDEY. AT ZDOMKDEEDED
VEEE, ERBE. TVABR. VI VEE. ONVBRZSOAMEE. ) tOo—I,
M) EO—II, T/ —LVEOTIILI—IIE EBHBEIZTFOND, ik
REE LT, 8IS, BEIBTFONE, RERE LT, ISICHICIE. 7
WA= TNY h—=ZADBIFLNZ, JILA—ZXP TN bN—XFDORESR
X, BT, HE2VIEMMORFREMAEHE T, KREFEE LTHAVWLNT
FW, KERRELTE, HIXIE 70 h—R&2EREET2EIPBEVWLN
THdW, TV M—RZBRMEETEREELTE. ZII7 8—R 27O
—2Z, 7O hF)TEDNESFOND, TII N—REEBRIEE T 2HEIE.
BT, HZWEMORFRFREMAEDLE T, KRFEE LTHVWLShTLW
o BB, KFREE LT, ENEXENEFEICAWS I ENTES, ED
ELTE, AIZE. boEDOD. K MR RE. BT EOFE E— K,
WABFOND, EHEEREE LTE. FIZE B, E 8 & B %
. BTEDORE. ThOHESUEYE. ThOEYMBREODBENDIESS
N5, EHWHEEREHOMBHEXZFICERINT, FXE RINTH KY
.. BEMEOWTNOBETEMETE S, KFRREE LTIE. fl
2 FAVESER, E—FESHER, NMMFTRAMESHER, YFSRE
R, FEREBEEEBVWTH L, BAO—R Ty TV, =V ¥
VT, FEFTA, Fv v T NREORAREROMKDEDERNTE LW,
T, FYO—RAFORKRE. FNI—-RAFOAREZLIEENSDEEY
i B, BN FTAHLEELTRIBTE S, BEMICIE. 2hb



WO 2025/141837 33 PCT/JP2023/047150

DIELRIE. BN A F T R %, KEKWLIE, REINKDE, HEINKD .
LS —EEOBRICLDMKDE. TILAH) WBEOLBICHT S I &IC

SFYRBTES, BB, AIENO—RE—MMICELO—R LY HMKD
BINPTWEDH, BYNAATRAFOAIZILO—EFOMKDELT
FREAESHIE, RWT, EAO—XEMKIBLTAREEERLTH
W, T FoO-—RiE FIAE. AEBOMEICTILI—ZXEDNRKE
BDEFYO—AANDEBRREAREI T T, NKENSOERICEYHEKBL

THLW, ZRFRE L TE. EFEMICIE. fIAE JLI—2&8BTHAV
THELL, JIVA—RETINI M= TIVA—RERIOA—RQE2FED
RBRREEEOLLE (FIZIE, EELLT3 : 7~7:3) TRELLEHDA
AWTH LW,

[0087] ZEXRIRE LT, BAMICIEK, FIZAE MEB7YEZVL, BLE7VEZD
L, VVBT7UVEZIVLEDOTVEZVLIE. RNy, BEIFR AT
F R, KBMY RO EIKSEEY (WP BlZ X, KEY V0B @Y. K
288, IV RUIERE) FOERERER. EZT. VLTHBHFS

hd, pHARICAWONE T VEZTHAP T VEZTKERBFRRE LTH
ALTHIW, ZRRE LT, 1TEOBREZAVTH L, 2EBFLIE
TNULOBERREZHAGHLETHWTE &L,

[0088] ') vERIRE LT, BAMICIK. BIAIE. Y VER2KERAY DL V) VEERK
R2AVILFEQ) VEE, EOY)UBED) VBRI —DETFLND,
DUBIRE LTI, 18OV VEBREZRAWTH LK, 2B LEENULD
) VEBREEAEDOETRHWTE LWL,

[0089] MEEE LT, BEMICIE. BIAIE. WMEBIE. FAWMEBIE SEMBIESOD
BRMRLLEY. YRATAV. YRAFU. JVIFFUEOERT I /BN
Bifbons, MERE LUL, 1EOMEARZAVWTH L., 2BFLIEE
WU LEDOMREZEAEHDETHWTE LU,

[0090] ZDMOBREERKDPEBKDE LT, BEMNICIE. BIZE REF b
VoL, BIEH) D LEOEBER k. VAV, XTXRIVDL, ALY
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DLAEDHMEELERE; EYI VB, E4IVUB2, E4YIUB6, —OFVEA.
ZOAFVEET IR, EYIUBI2, EXAFY, EREOEYIVE; TI/BE
BB, ChoEEE8TZIRThr, AYI VB BRIXX, EYY
VIRV EMKSERY) (HVP; I, KSRV ENEY. KEEH. TV
DEERSE) SOEEBRONBTOND, TOMOEBEREKD LMK

& LTI, CHER. BhORETREYE. SEXTREMESENESFLN
%, SHEFIELTE. ) a—VREER (4B, BKRE, A3V
NV REL T2y avi BEIEERARE) . ZILI-ILREEHR. 7
IILVREER. RU T —FTIIREEH. BYm (R, EMCH. K2M
CAV=T0h, BT VA, OaF v ViHAE) ERFEFLNS, BEFIEL
TlE. IR, R—=Z MR BFEIR. o5 =K, T<ibyarvike 9y IR
RBE, WTFhOFIROEDERWDE I ENTEX S, DR ETRAEYE
ELTR, BIbF NYD L, BIEH) D LR EDIREY, HEMHIELLTE
BWERESE (VILER—IL. TFANYURE) FHESFOLN D, BELHE
EMEELTUE. A)IDLAFY RELY (T)2oREA4Y) | BEE
(RRICEHIEREREE) . V9 I VB PLNO—ZEHEFLNhE, T
KBAMEILO—ZFEE. KAERY EZ e, BEEHREammR
VEZIEEY. KAEBRMBEER., TIFUVBIE BLUTRY T )IVE
BALRBZIEELYRIENDIRY) T —HFMITHML TELWEKDE LTEIFS
N, INSEOMOBZEERKD PERKSE LTE, 1EOKRIZAW
THELL 2EFLEFENULOR D ZHAEHDETHWTE LW,

[0091] &/, BT I/BAEEERTIRBEEREEEMEFERT 2HBEIC
i, IBHICERINDIRERZAMRT DI ENFHELL,

[0092] /. BHMAOEFFUEZFIRYT 2 &P, HBMICREIEERE IER
= VERMTBIEEFF LV,

[0093] IEEEMIE. ARBOMEIIEETE., L-JILIIVBIEEINDR
Y. FICHRI MRV, EEE Az 2 X EHESEOMEOREICH
WONDEEDRLTITICENTE S, EBRXEIX. FATIHEOREE
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EDHEFMISCTEEREL TLLW,

[0094] IBEE, RAEBHMZAWTITO ENTES, REBEDHAEE LT
BzE T4 AF7o/0—HREV)—-X 13 BEIZF SHEE
307, 19985 ICRBOAEEFATEIENTRTH D, T4bDE
CREEEE LT, FIZIE. REEE, RNEE. B (BRECT7 10—
77 —N—RE) pBEEE FLREECHEMEELEEFIBTSIE
DABETH D, T, BEEEE LTI, AIZE BRIEHRUEERE. T
77 MNUIEERE, RERUEERE. FLRRPELEERELEZT
AT3ZENTFRETH D, IBEDORICIF. TREIFZOER. ZFERtEY
&—. 19885 | ICERBDAEEFATHIEDNTRTH D, BEEDERICIE.
AFEAOMEZBRIBFMEOEFBMTEE LT D% BERREEHICERE
LTH &LL< ARFAOHEZRABEH TEIEE LD DEARIEERORKREE
HMICEBLTELWL, Tabs, IBER. BEELABRLICNITTITbh
THEW, TOBE. BEBEAEBEOEERMHE. B—TH>THLL,
ZFOTRCTH LW, BERBRICEBICSEINIARBPOMEOR TN
ICHIRE N7evy, RIFEIZ, FIZIE REEOFEHMIC, BEERE1~50% (
v/v) REET B EICLYIToTEW, T HIZE, BEEIRIE. AIZE
TRICHELEELFDLOIC, 2BULOBEETIREZATVTH LW,
e, BEERIE. ABEEOBERBRICOAMEEL TH L. AEEDH
WREFICINA T, SOICAEBOERRPICEMTERL TH &L\,

[0095] &L, E9EEE (batch culture) . EANEEE (Fed-batch culture) .
E#mEE (continuous culture) FlEEFN O DHAELEICLYERT S
ZENTES, HAeHLEE L TR FIZIE RIEEEZ2ZRULERWEES
CERBEEE2EUEBVWEEEENEITONS, 408, BERKBROELE

[FE) cBWVWI. T, RMBERILIGERERICSVWTEER (
FEERE) ICHHS T HiEt A, DRMEM] SbWD, T RINEEILE
EREEICSVWTEERICRMERZH/IR TS o2, RN &5V,
BH, BENMEBEBLAEELICATTITONSIEE, fIZAE, BEEER
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BEE, HICOQOEETIT>THLWL, Tk Az, BEEEZLQINVEET
TV, AEBEZRINBEBEFLREREETIT>TH LW, Tk FIZE B
EHBERMEETIV., KEBEEPEBETIT > TH LV, FmEti. 4
ZIE, EEECDOEMERICE L TOWARVWERISHEBLTE L. BB
FEOREPIEEEO A S EMRNEOERA MR L TH L, BEELE
EREFRERDENENALHIE L TH LW, IS Z B RERO BT A O
B9 BRI, BIAIE, FFFE6097869F ICRTINT WS,

[0096] AFBAICHWT, BIBFMMSIE, RS, RINSHRILRZZOEAICE
BINTWTELW, MREHICEEINZIERSOEEIL. RNEIcEHa X
NP DEEE, B—TH>TH L, TOITRCTHLW, T, 9F
BHICEAINIENDOREIR. RINBHICEEINLIEXNDDORE LS.
BA—TH>THLL, FOITRLCTHLW, T, EBTHIHDOEES &
S/ ERIFREDCDERZ 2EBELEETNULORMBERZRBWVWTE LW, fl
ZIE, BEEORMABERNICTONZ2HE. EOORMERICEEIND
MODBESLT/ FLIFRER. A—TH>o>THLL. FITRLTHL
W, BIZIE, FIREMOKRREZ7ILI—E L. RINBHOKRFREER D
A—RELTHELL,

[0097] HBHOBREIEITo>THLL. THAKTH LV, BHOBREIZ. HEESR
(Avd3xx—vav) ZBHCENTIT>TH LW, BHOBREIE., BREP
MREEEWRZ DI ENTES, BHMOEREAZE LT, BESEERHT
DFE. UVEBRHICLZERE. 719 —FLEBEREZAVERESENIZEITSL
n3, BHOXEIE. BSMNICThhTE L. ERUICTHORTE LW,
PIZE, SESERGFTOREIESHNICITONSHEELT, F—hJ L
—TREVEEENTITONIOSBREENZETOND, Tk A &
BEEETRETORENEGRNICITHONEAEE LT, FL— N IBSH#ARS
B LEEGRBESI/RTFOND, £, BOXEIL, hotEthmis & BF
IKIT>TH &L HORDERITTIT>TH LWL, BFE LI, FEETOM
DD IE. ST TERELTEL,
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[0098]

[0099]

BHMAORRROREIS, AEPAOMEMERETE. L-JTILyIVED
EEINDRY. FICHRINARWL, BEPORFBEOREIZ. FIXIE, L
— TN I VEBOEENIEEINGOVWEETHRARY S LTELW, Bt
FORRFEDREIZ. FIZIE DRERE (MFEEBEHPORE) LT 1~
50w/ vh HFFELLIFT~30w/Vvh LYFFLIE3~10w/viTHo>T
W, T BEH. KRRZEBMTHEBISHEMLTE LW, BIZXIE REEBEO
ETICH D RRREOEEICH U T, RBRRZBMTEHISHML TH LU,
o RINBECEMBREICSVWT, RRROHIEEIZ. TBERM (KAFEH
DOHMEDRFEILE (BE) LY HLBARLBLZMIGT HRM) FIZHIRFM
(AEFOMBEOKRRENLE (BB LYLAREBLALEEZHIBTIRM) &4
BETH>TLW,

BER. fIZE REBBERAVWT, FRIEGTLIEIBMEFIFETERL
THW, MFK[FH] &iF. BREBHAOREFEERRRED. BERESIBICL
ZHRATH 50.33 ppmA L THB T EH WL, FFELIET.5 ppmA ET
HBIETH>TEW, FRIFHTOBREREIL. HlxIE, BMERREIC
L T5~50%. #FFE L IF0%BEICHEINTE LWV, MHEFKEH] &
i, IBHAPOBRFERRRED. 0.33 ppmRETHIEREZRRL TLUL,
FRIFHTOBEMPOBREHRREEIL. Hl2IE 0.30 ppmEA T, 0.25 ppmLd
. 0.20 ppmBLF, 0.15 ppmEAT. 0.10 ppmPdF. F71£0.05 ppmnA FTH
S>THLW, MEFIEHETOBREER. HIZIE SBEMNBREEICH L T
R, 3. T5%LAT, 3. 125%LLF. 2.5%LAF, 1.875%LL T, 1,250, & 7150
SBIBEUTICHIEI N TH LV, FEIE. BANICKE, BRIEE. RESE
. BREEFAEETNLOMEAEOETITI ZENTE S, HihopHiE, 5
ZIE, pH3~10, FF L < IEpH4. 0~9.5TH > Tk W, EEPH., BHEILHLT
EMOHEZRET 2 2 &N TE D, HFHMOpHIZ, PYEZTHR, PVE=
TK KEF YD L BREFMN)DL REBHIDL ExEHYD L
R TR L, KEBIET N) DL KEBIER ) T L. KEREAILT D
L KEBIER TR D LEDERETINA )L ISBEYMEERBWTREY
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[0100]

[0101]

[0102]

2ZENTEDS, EEBEIE. HIAIK 20~40C, 17F L < 1425C~37CT
HoTEW, REEILBWT, BERER., 2BEUEICELIETE LU,
Bl % £, Journal of Industrial Microbiology & Biotechnology (2002) 28,
333-3B7ICTCHERINTWVWB LD IC, BEEBEAE3Z3CTHSIT~MNCTAESTE
ACe 7 hXETHE LW, BEPFEIFE. FAIZE, 1065E~12015ETH> T &L
W, EEE. AL, BhhORBRIMSEEINSE T, HDWVIEKRFEBED
MEOFEN R RZET, MBELTHELWL, TOEIBREHETTEARRBPD
MEEZEET I &ICLY., BRB LG/ FLIEEFRICL-TILY T Y
BAEET D,

Tl LTI VEIHHET 2 REICGARINREEMZBWT,
BEHRICL -y I VBAENEHIE AN LIEELZTIIEHTES, L—
TV I VBATHET 588 E LT, AIZIE. pH5.0~4.0, f7F L < (FpH4
5~4.0, X5ITHFFE L < I13pHA. 3~4,0, BRITHFE L < 13pHA. 0D RMEHZEF
HNn2 (EP1078989A) , F£/. L—JILY I VEANHT 2REGICTAEIN
EREEZRBWSHE. N M T UBEZEMICRNT 22 &ICLY, &V
SR L CETTED (W02004/111258) , F/e. L—T IS I VEEDHTHT S
FEICRBINCRABERZAVWSIEE, LIS IVEBOEREERE
LCHEMICHRMT 22 &Ik Y. USRS RFTTES (EP1233069A) ,
Flee LTI IVBIHET IRGICABRINCRFERZRWS5E
LTSI VBOBERBLUL Y Y rDEREERE L TEICEN
THIEILLY., FYMERLSRFTTES (EP16240694)

BRI, BIAIE BETA OOV TREBTZIENTE D, RiExYA 7
Ay & LTiE, Bz, —MiumiRc, HEEERA10~110 md, £33
OB, ATV L AMBFLIEEERHOEDERAWSE I ENTE S, REY
A OV~OREROT 1 — RER. FIZIE RBRPORFEREPL -/
WEIVEERBEILG U THRET DI ENTE D, BEY (70O ~ORER
D7 14— REBIEL, FIZIE 2~1200 L/minTH>TLL,

L—JIsIVBIrER LI &, bEMoBREFELIZREICAVWLN
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[0103]

[0104]

DRMOFERICLIYERTEENTES, TOLDIAFEEL T, HIZ
(£, HPLC, LC/MS, GC/MS. NMRA'Z(FHh 2, ThHDOFEIE, BT, H2
WIEEHAESHLETHEWS I ENTES,

REBBRHOOOL — 7S I VEROLIRIE, EEWOEBRICAVWSNDS
RRDFEICELYITIZENTES, TOLIAFEELTE AIZE. 1
7 vz #usifess (Nagai, H. et al., Separation Science and Technology,
39(16), 3691-3710) | LEYE. ROBEE (FHTI-1643235 0. HHFI-
17379250 4R) . &#TiE (W02008/078448, W02008/078646) HZE(FHh 3,
INLOFEKIF, BMT, HHIVEEEHAEHDETAVWD I ENTE S,
BB, BERICL TS I VBHIERT 2BE8ICIE. FIZE BEFEBESE
BREICLIYBERL, BOOBICL > TEEREZRELTESNZ EEM L,

T URBBEEREICL>TL -V AYZI VEBERIINT BH &N TE S,
EIRINZL—TILYIVEEE. 7)) —F ZTOBEFLEETLSOREYT
HoTEW, IBE LT, B, WEEIE, REEIB. REE. 7YEZUL
B, FMNIDLIE AV ITLENEFLSNE, BANICIE. BAIZIE 7Y —
EOL—-TNYIVEE. L—JNYIVESF MY DL (BIZ(Emonosodium L-
glutamate ; MSG) . L—7I4 I VET7YEZY L (A IEmonoammonium

L-glutamate) F/IEZTNOLDRBEMTH>THELW, HIAIE, HERFOD
L—JNWNIIVBTVEZVLZBZMATENIE., BRICETIOKE
b+ M) O LERMTZIETL-—TNIYZIVEEFN) DL (MSG) HE
bhd, Ad. BFTEIRISCEEREZMATHRELTELIW (FILY I VEES
M)DLDOIEREN BAXRBKERE 565 55 JIEHESRSER) . L-—
TSI VEF N DLRERIE. BIZE D FEAKREE LTHAWSZED
TES, LTINS IVEEFMN)DULERE. BRICOEKREZFETZIT7=
WEEF RNY LA/ VBT NI D LEORKBERE L THRKE E LTH
WTHELW,

T, L= I VBNMERAPICITET 2561, BO00BF I3EB
FILLYENT B ENTES, T, BHAPICHBELEZL-TILY I VEE
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[0105]

[0106]
[0107]

[0108]

i, EHARICERELTVWAL - I VBERTLARIC. e TEEL
TH LW,

BH. BRINBL-JILY I VERIE, L—-JILY I VBUANIC, MEE
., BHRD. K8 TCHEORMEIENZTORD Z2ATUVWTE LW,
L—7I% IVEEIZ. MEOREICRRERINTVWTE LW, EINENBL -
TIVE I VBBOMEIER. HIAIE 50% (w/w) LAE. 7% L <1F85% (w/w)
Blb, #ICFF L <IE95% (w/w) M ETH> T\ (BFEF12146365, KER
Sr585431933 5 RMIE. KEIFEF5E4956471 SEEHIE. KEKFFEE47770515H5
HIE., KERFFFFE49466545BRHE. KERFFTEL840358SHAE. KE KT
2562387145 BAMIE. KEFTHFE/AFIE52005/0025878 S ERHAE)

K

U, EREMAEFEFEZSER L CAFKRBZ I LICEFNICERIAT 5,
<1 >Corynebacterium glutamicumD N Rk DIESE
<1 - 1>FB4RlYAEGRFEARANY § —DHESE

B4 RglyABEFAET 5C. glutamicum ATCC 13869 (2256%k) (D:fa{AD
NAZEEEI & LT, BB SS BLVEINBESO6 DTS4 v —%BW/PCRICEK
Y, BERGlyABEF A SUDNARTH #1818 L /-, 1218 L /-DNAMRTF & bamHI$
& UpstITHIRT L 7=pVK9 CREHRFEFHERR/ABES52006/0141588 S 83ME) &%
AV 71—V avVRIGTERT DI EICE> T, BERGWABGTEARR
74— (pVK9-glyA (WT)) %187,

HHERIYAEGRTOERERT. SLUREGTFAI— KT 2HEEGLYAS
YIRJEDT I /BRI E. TNETNEINES 1 BLCENES 2R,
<1 -2>ZERBGIYABETEARARY § —DIEE

BFERIGLYAY /R VB D265 DT ) v EEE ) VERICBRYT 2ER
(6265S) =BT 2EERGIYAEETFAZEEC. glutamicum ATCC 13869 (2256
BE) REBKDOFREAINAZFEFI S LT, BANBESSBLVBRINBES6DTS4
Y —ZRAWEPCRICE Y., ZEAGIYARRF % STDNARTH 21818 L /=, 1818
L 7=DNARf Fr & bamHI & & U'pstI THIRT L /2pVKO&E Z A > 72— 3 Y RIGT
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[0109]

[0110]

[0111]

[0112]

[0113]

BT DI EIE 2T, REEIWARBGFEARANY & — (pVKI-glyA (G265
S)) &7

EREAGIYNEGETFOERERT. SLUORBEGFNAI-—RTIEEEGlYS >V
NOEDT /BB %E. TNENEIES S BLCEIES4IITRT,
<1 —3>Corynebacterium glutamicum®EAZERE DI

BELCZIZEEVELFEARNYT H—TC. glutamicum 2256 AsucAA Ldh
A yggBs#k (W02014/185430) %= EERRT 2, B ONIHEEIEEN SW0200
6/057450(C BB D AIEICHE > TEMDBRZ 1TV, FERglyABGFE AR
BLUEERY ARG FEAKERF D,

BEUFERIWAELFEAANYT S — (pVKI-glyA(WT)) BSLVEER
glyABZFEAANYT & — (pVKI-glyA(G265S)) ZENENEIMTC. glutam
icum 2256 AsucAA LdhA yggB*#kICE AT % Z & T, FAERglyABLFEAR
BLUVERBIWYARGFEAKZR, /. pVKIZ B TC. glutamicum 2
256 AsucAA LdhA yggB*HRICBA T 5 2 & T, WERKER,

8. C. glutamicum 2256 AsucAA LldhA yggBx#kiZ. C. glutamicum 2256
¥k (ATCC 13869) MHFEINLL —JILSY I VEBEEMTHY. dAER
FEsuchBETFERIBL. ygeBEBIZFICISEE (V419::1S) #HBT 3,
<2>L-JI9 I VBREEEE

BRELESEK (TAbs, FEEGWYABRGFEAK. REIIIYAEGLTF
BAKBIUHER) 2AVTCL VLY I VBBEEREEERELL, £H
LBt DfEmzER 1 ICR7T,
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[0114]

[0115]

[0116]

42

[5=1]

1 IEHERERL

Glucose 80 g/L
{NH4)2504 30 g/t
KHzPO4 1 g/t
MgSQ, - 7H,0 0.4 g/L
FeS0, + 7H:0 0.01 g/L
MnSO; « 5HY0 0.01 g/L
VB 200 pg/L
Biotin 60 ug/L
(X 0.48 g/L
CaCOs 50 g/L

KOH T pH8.0 (CHRZE U7z LR BRI ZER U, A — o L= (121%C. 20min)
[CHDIWE U, REROEHICEIZZVRE (180°C. 6 KR UREIIILS DLREKE
50 g/L &2 B LBITHRM L TEBCALE,

ZEMEL00 nLEEDIRO7 5 A OICRYIAA T EEEEEH (50 g/LixEE D
W LEESE) 20 nLICHERE L. 31.5CODRY ¥ 2> = —H— (ABLE ML-19
0) Z#FAWVWTI20 romTIREEE L/, HEBEKBEBEKICESESRDOY Y T
VI ERBE L, T T LEEERD. 05 ml%4,95 nld0. IN HCUE
WWICNADZ &ETIEFIR L, 620 nmDIRSHE (D) Z#RHELE, T/ W
) v LIEER% 15,000 ronTIoBERO D8 LR, EEPOL—Y
WHIVEBREENAATY I TF 54 —BFT (EFEHRISBKARY) =2H
WTEEL. LTI Y I VEEONBENERAZEL L,

fBREM1BLUTH2ICTYT, BERIYARGETEAKIE., HERglyAR
GBFEAMIYBEVWL VI IIVBOBEBESLUTL—TILY I VRO
WHENEZRLE (R1B8LUE2)

EX EOF At
AFRICINIX, Y RBEHEOL—-7I/VBEEREEZDLIES2ED
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TE L-T7I/BEUERLIKHETEIENTES,

[0117] (E25UsRDERAR]
B25Z&E= 1 : Corynebacterium glutamicum 2256 (ATCC 13869) MEF4FiglyA
B FOIRERS
B2 &EE 2 : Corynebacterium glutamicum 2256 (ATCC 13869) MEFAEFRIGLYA
YRV EDOT X BRI
E25&ES 3 : Corynebacterium glutamicum 2256 (ATCC 13869) DZEEFglyA
B FOIRERS
B25Z&E= 4 : Corynebacterium glutamicum 2256 (ATCC 13869) DZEEAIGLYA
YRV EDOT X BRI
RHESL B LVERIESE : T5M17—
B25Z&= 7 : Corynebacterium glutamicum 2256 (ATCC 13869) (DEF4FUyggB
B FOIRERS
fE25Z&ES 8 : Corynebacterium glutamicum 2256 (ATCC 13869) (MDEF4EUYggB
YRV EDOT X BRI
EHES 9 : ZREMygeBERTF (V419::1IS) DIFEEHACT!
BL5ES 10 : ZERYgeBY Vv /848 (V419::1S) O 7 I J ELERS
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[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

R DFIH
L-—JISIVBEEREET ) REMETH> T,
BERL)EROFIAFIVNSVRT725—EDOT7 I /BES

BT B2656DT ) VEREOMOT I /BEE~NDBREET S
EEREY)VEROFUAFLMINSIVRT72S—EEO—RTIE
EAGWYABGTERFIBLDICHEINTWS,

0') R BUHE,

IR T7 I /VBRH, Vv, JIIIVEE ALAZY, YV
 TRANSFEVER, TANZFY, JLIIV, PILFZV, VAT
AV, ERFVVELRFOIVYTH D, BFRKIEICEHOD ) 7Y
HIE,

BRSO 7 I /VEA ) U TH B, FXRIE 1 ICEFHO D) REME

AIRHEREE) e FOFIAFILISI V2725 —EN, T (
a). (b) Fk (¢c) IKEBOY VIRV ETHD, FHKE1~3
DOWIFNM—IRICEEED I ) R EHHE,

(a) BANBES2ICRTTI/BRENEECYIVINIE;

(b) BHFES2ICRTTI/BREINICEWT. 1~10@DF7X/
BEEDER. RER BASLIC / FLEMNNZ2ECT7 I /BEI %
Zg#&. B2, ) EROFIAFIINSIVRT S —EEMEZRT
29N E

(c) BAFES2ICRTTI/BEREIICH LT O%ULEDOR—MH%
B9273I /BRI %EEH HD. ) ROFIAFILEISVR
72x5—tEENHERTBIVINVE,

AUEE D ) REAE A DY /N0 F Y D L (Corynebacterium) &IC
BY2HMETHD. BRE1~40VWThH—IBICEEHO D) B
B

AIEE Y REMEASA Y RN F YT L - JIH 2 AL (Coryneba
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[553KIR7]

[53K1R8]

[553KIR9]

[55K1R10]

[55KIR11]

B RIR12]

[55K1R13]

cterium glutamicum) T#H 3, FKIE1~4 OWVWF IO —IRICEEEHD
0 REHE,

BRIy IBEGFEHRERTTILIICHEINTEY,

AIECEERygeB B FA. EIES8DT7 I /BRINICEVWTITF
IEBEOT X /BINEH. RE. BASIV /T MmMInt7r
T /BEBENEETZI VNN VEEZI—-RTBEEFTHD. FKE1
~6DWIhM—IEICEHD DY REME,

AIFEEERygBERFN. BINBES 1007 I /BRI %=ET 4
YIN)BEEI—RTZELRFTHD, FRIBET7ICEHOD ) REUMHE

L—7I% I VBORERETH> T,

FERE1~8OWIThHA—IRICEHOD ) *BEHEAFMTIEEL
. RIS S LU/ FLEAIREHEOEARICL —JILY I V%
ZEBT DL, LU

BRI B L O FEERIRREALY L —JTILSY I VBRI T S
e

=20,

HEFHE,

FHEAEEY e ROFIAFIVINSI VYR T725—EDT I /BES
ICHIFB265MMD T U EREOMDT I/ BEEADBIREET S
EEBEY)VEROFUAFLINSIVRT 2S5 1,

RIS T I VB Uy, TS IVER ALA=v, )V
 TPRARSFEFUEE, FRANRSFY, TSIV, PLFZv, VAT
AV, ERFOVELREFOCYTHD, BFRKET1OILEHOEER
YYERAFVAFILINSVYRTS5—Y,

BRSO 7 I /VBA ) v TH B, FKIE1 OICEHOEER )
YEROFVAFLENSVYRTIS—Y,

BIECOlYAEBGFAI—RT B9 /RO EN, & (a) . (b) F
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[55K1R14]

=i& (c) LDy VNV ETHD. FRKE10~1200WThh
—IHICEEBOEER LY YE ROFUAFIINS VYR T S5 —H,
(a) BANBES2ICRTTI/BRENEECYIVINIE;

(b) BHFES2ICRTTI/BREINICEWT. 1~10@DF7X/
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GluEfa (g/L)

2256 AsucA AldhA yggB*/pVK9- 2256 AsucA AldhA yggB*/pVK9-
glyA(G265S) glyA(WT)
[E42]

GlulNE (%)

2256 AsucA AldhA yggB*/pVK9- 2256 AsucA AldhA yggB*/pVKS-
glyA(G265S) glyA(WT)
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