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E1E FR
KNS URINE I F—F (protein-glutamine y-glutamyltransferase, EC2.3.2.13)ik, # /X7 EH D
GINBEDYy-INVREFLT I FEE, —&7 IV L-LysDe-7 2 J EE) L O OT NVEEBRIS
 EfETARERTHY ., FUNRTEROLysEENRT VVSEKE LTRIG LESEITIE, # 08
7 BT E 13D TN e-(-Glu)-LysBB AR SN D, bT L 27N IF—BidERICESE
RAEMENDRHERLTWAR, ANEOERIRNETH Streptomyces mobaraensis( IR
Streptoverticillium mobaraense)f A b7 A 7V EZ I F—F(MTGase)id, MEH L VBRI =&
FDORNSG L AINE IF—FThD, ABEEOEHEHBEIZOVTIEHEAL L TIZR VA, 4
EMhsko TR ITNE I F—E L LTIIMIZS cinnambneusg?\ BROBBEPORHBEINT
W5, S mobaraensisEAR N T U ATNE I F—BIX3B TIVBBEIVRZZ LV RIET, &
FEiit MREERFXINIRBEIND2EBWERDO T AT AE I F—FOR¥45D 38kDa
ThHY, MEOESELET S L EoEEEZITEA Eiﬂb‘; 70, EHEORBRICC ESLEL
L2WCE IHEHFRIT, BIER F T v RS2 I 7 — Il LRISHEEITELS . 7ol
e LTORE/REEMENZ EBHALNERS TS, TNHOMEIIELRAERL LTOL
HAOmiEEEZE 25 ETIIFE LWEETH Y | EEICMTGaselIREOWHE, BROKE, AD
EEER, Y —E— VB FUERRE I b F—X, EES)CEEFHASh TN,
Fim. RBUSNOFRGET7 74 V7 IHN~DICABRKRTF SN T3,

B MTGase D L¥EAMEIL, S. mobaraensis ZHERETHZ LITE VTR TWA R, ZOAEEKE
IHMEL . SO BNREEFEORBIEEN TS, £z, BREARUA~DORERMIZIZ, E
RBEEMEOMEBUNETH D, THETITS. lividans =R° Escherichia coli D5y WRB R % Az
MTGase DREBBPIRIT SN TWB B, ZDOHWEIT S. lividans T 0.1mg/L LLF . E. coli TiIA9 Smg/L
EiEM o7, E coli TITEENICHAGBE LTEBESEIILHAETIEHIN, BRIt
KRB Y T —AF 4 v P REEMEMTH Y . TR — L TOEE~DSRITE LV L&
z2bhic, BT, EFEORES v 7 EHWHRBEROF AR AR E L. 2EREWD
T3 MTGase DAEREIIT, FROF L VBB WHRBROBBRLETH o/, £Z T, 73
J BBAEFER & UTHIA S TW3B Corynebacterium glutamicum \ZEH L, ZOBEKRIZBWTH R
BEZ LT SWREHE L MTGase DRIERB WTRAEFELZHITSZ L2 BIE LTARF
HERB L,

C. glutamicum VX7 VE VB, VU OVEDT I ) BAER & LTRHEN LOBRIR S TR
V., EEENAT I JEBITER. kL HVIXEER L LTERAShTWA, £, FEREHET
BREPEELR, RERERTHIERNON TS, SLIZEEFEDT I ) BREFEICL
DERA REBEREPECERFESICEL, 2LOMABEEIN TV, —7FF C glutamicum % F|H
LTEBES AN EeHWRAIEAIEE DR, ThETRXI LT —ERT T T7—
BEREPCHTWLIZFABRE SN TODICTEY, TRAECHATEL L VDFRIE
RESFWHITHER 2D o T2,
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C. glutamicum ATCC13869 23, H:#% BIEPICpWT 5 Z T HIZFEF D20, irEMER
BE I ETHDCpARBIUCspB 355 & EIEFRICHZW SN TWBE Z EB|E SN, £ T,
INbDHNKRE S 7 EDOFWEBELZFIRT L2 LT, BESY R B RBRFR OB
FRETH D LEXT=,

AHETITET, TNOOMERE S vV EOTRE—F —BL OV 7T AEFIZFA L,
MTGase D5 WFEBRRDEEZIT o7z, EORKRE, 7B F |2 M L7272 MTGase D43 UATRK
L, X5ITi. S albogriseolus DY F 74 Lo dkt U a7 7—E% 72 MTGase & (A
FRIC PRI S, 7 oEF % 9E L COEERE O MTGase #1553% LIERICERIED 2 L 2 He
& L7z, £72, MTGase HEFIZHETLIZ LICLY, RARBLELT IV BEFZEHET S,
KIREL & FEMICFI% /R MTGase Dy WFHERE OCEERICHB L, TEAE~ORMZ L
L72, & 5T, MTGase YA DtFEx e F RS v I BOHSWRBERE L. C. glutamicum \Z X 5
FRTESWEERPHECERRRTHL I L ERALMI L,

% 2E Corynebacterium glutamicum |Z§11% Streptomyces mobaraensis H3¥
FIURTNEEF—ED 5

AETIE, TRNETEURIEOFWAEERE L TUIAVWON TR 72 C. glutamicum
ZFA L, MTGase DDWRBREZRE Lz, &7, C gluamicum OMARE Y X7 ETh
% CspB D7 u®— X —F Y 7 FAEFZF A Lz MTGase DRI T T A I FEHEE L,
UL, BELESITRAI FEEFTIREGBRKIIBRET A N TERN ST,
—7. MTGase ® N R#Z CspB @ N KD ELF % 0 L 72 J THELZE L 7= MTGase S 7 7
A FIZBWTRBPEERESEONTZR, TL% MTGase Z7W a7, Akl
MTGase 2343 S 7= (Fig. 1) LARTL Y MTGase (S 7 2 EFIOFERHEE STV, -
ZDOEFNIRITH o7, £ Z T MTGase BIoFE 7 m—=27 L., 7o fiiFl ZHEE L (Fig.
2)e WIZ, 7’1 MTGase DOWHRERF L& 2 A, C glutamicum (23T 2 MTGase
EWMERD T LICHEB LIE(Fig 3) EDICTTAI KRR FZ =RV S FARFIEZEET D
EIZLY, 71 MTGase S BT 235mg/L IZE LT, L L7 n, 71 MTGase [&iEE%L
B LTOWRW=, 7 e B3 & Gl LIEMER MTGase ~E#§ 5 LB & > 72, S. albogriseolus
BEOVFZA4 o #EEY 7 as 7 —F SAM-P45 1%, 7 ufidd|d 41 FE Ser D C FRimfll
RO L. 712 MTGase 2 TEMRC BT 5, ZOMRICESE SAM-P4S BB 7T X3 Pk
BE L. C glutamicum \ZBWVWT 7 MTGase B 7 A FLikfp, BB IEHET, K
# HEHIZIEMER O MTGase & W S5 2 L ICH D L7 (Fig. 4).

VLEDRERIT, RERICDICEE LT,
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EIE TNEMNESREICKEIXALE N RKinEeHE TS MTGase £&

B2EITRBWT, C glutamicum ZFAVWT7 2 MTGase &EHF 74 ) 7 asr7—
B TH D SAM-P45 ZHFEHT D Z LI X {EHEDE MTGase # WAET 5 Z LI LT,
L22LZD N EKEZIL, 7ulidd CREmD 4 7 I ) BEE FRAP A fHNEh TR Y, KARE
DN KT 2 ) BEFI & ERR > Tz, RETHE, &7, MTGase D7 il FD—HKR %
% 6 MEEEL, oSO WHRICKITEEL N, 7 aid%ZE DOREEEIC O
THeET L 7= (Fig. 5, Fig, 6)o ICZNOOMREEFIA L, 7 aiFl0D C Kimiss % SAM-P45 (Z
XU SRRt WESNC S LTz, 4 O o B SIS ER MTGase 5 L. SAM-P45
LB RE LzE 2 A, A LT MTGase IZWTHHRAR ERF U N KT 2/ BREC
F%HF L TWi=(Fig. 1) UL EORMREZEIZ., C glutamicum DFEE EiFRITRKARTE L EHERIC
[F4%72 MTGase % YW ER B 2 LICHII LTz, SBICVY—T7—RA L& —C Lk BH8EH
BEtEE ER L. MTGase DRERMICHII L, TEAEE~OFREMEEZ R L,

Pl DRI, J’?% wWICQRUTRER LT,

% 4E Streptomyces cinnamoneus HHEFS R )bé’i'}'—ﬁ 7o EFALE
MTGase M %3iih

F3EICBWT, FoiEEd) MTGase DB SWRBICHERICEERHEBZRZL TV
5T EzWAOLMILTEL, EZTHRETIE, eRAZHETDHI LIZLD, MTGase D
DWERESIOIZMESEDZ EERFT Lz, &7, S mobaraensis HiR®D MTGase & FEF (ZFH
FEDEVY S, cinnamoneus AR T VAT NVEZ I F—BO T aigFE2FBT 2 5B LT
(Fig. 8)s C. glutamicum \Z3B\ T, S. cinnamoneus AR D 7 v ¥ %2FH L7 2 MTGase % 5
W ERTIEEIL. S mobaraensis D 7 o ZFI A L= 5E B L, 7' 7 MTGase 57
BN 12 B LT, LOALBEEOXF AT 7aiF2EEL, FIATAZ LIk I
MTGase D53 S. mobaraensis B0 7 v B F|#FIFH LB B L, #9 20%m £ L7z
(Fig. 9, Table 1); & HIZ, TDOF A F 7 ufHID C KiEHmE WAL, SAM-P45 & ERET
BT EITED, RAMEEENICFASEL MTGase Z 7 S5 Z ENFAREE o7, Ll
BRHBG, ¥AZ oI EHT 572 MTGase 1Z,. RRE O 0fddldH 457 2 MIGase
ICHB LT, Fulld B SN OB A~OERICEHFEE2ET I L BHLNE 2o
Too TOREFIZE Y. MTGase @7”13@&75[175:@@1 MTGase DREKBELHICKE S g
BEZTWBIEBRALNERST,

UEDO#ERIZ, FRERIQGIIERL,
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EHE Coi'ynebacterium glutamicum 1=+ 25 1B BEERDER:
ErEEERBEEERFOBADOGH

C. glutamicumZ TEE LT HREZ 7 BHWHRBERIZ LY | S mobaraensisHi K DMTGase
BRI IgLOWEEDZ LICREI L, SWEICEL T, TEEETERLVICELE, £
7o, MEBEROE L. OBROKRESWRBIZORIILTHBA, MEBERUNDZ V7 E

DEWIEBIT SN TR Z T TV AR o T, RECBNTHE, b NEROFRZ L7
E T % Epidermal Growth Factor(hEGF)D 3 W F B Z et L7z, hEGFIL53 7 I VBB E L Y
BRABRYNRIFRT, HFRCIFEOTALT 4 FREAEHELTEBY ., ZOTCALT ¢ FiE
AENEDFEECLEATHDIIERHALNER-> TS, MTGase DIFA & RHEIC. C
glutamicum M ¥KCspB~” 11 & — & — . C.ammoniagenesH F D CspA s 7 VELFI % V> T, hEGF
DHWRBTTAI NE@EL, 20T 7R F&C glutamicumiZE AT HE T, # 100mg/L
DhEGF D43 iR BUT AR T L 7=(Fig. 10), C. glutamicum\Z & V) 43 S 7=hEGFiX, KA D
hEGF & R UNKIGT X / BBEeSl, HFE. T LU TADEEZE L TWB Z & 2R Lk (Fig.
D)o TNODOHERIY . C glutamicum%ZfEEL LTz Z U NI BEHGWRBRARERVWDZ LT L
D, E FERDZUARIJFIZBELTHELVWRREE, BLOBEEEZE LY N7 EEAE
ETAENTRETHIBELTTIENTE R, THETIC glutamicumZ FAWT, R4 RE
A& o RIBOSWRRERSE, BEERORL LT, Bex REEEYEROZ V7B
SWRBT B LRTETHE I LEHRL, ZORRRANICERARZRTHEZLEFRL
Py

U EDFERIE, RERLAICEER LT,

ot
AELHRCTREKROZ EFHALMNCLE,

) 7IBAEEEE L TCERRC gluamicum AW T-RES ) LW AER ’5:1%% PR
S. mobaraensis i7" 1 MTGase D FWFEBRITEHRIH LT,

2) MTGase D7 uEFINRHFWHBIIREREELZEZ TCHAEEZHLNI LT,

3) MTGase ® 7 REFID C KiEEE % 7 17 7 —¥ SAM-P45 THHF STV EFICSHE
TAHET, RRLEENICFES2IEHER MTGase Z £E I ¥ DB L,

4 S cinnamoneus KRS VRAINEIF—EBDOTaEFIE S mobaraensis B3R MTGase
TaiFlE OF A ST S ZFAT5EIZL Y MTGase OLWEEZH ESEDEIT
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BRI Lz,

7 uEFIIBREVGUITA Y T2 < \MTGase DFRRBESLEERRICORE 2B EE

5)

BEZTWAHEZHLMNI L,

6) hEGF %Dk« A RABREES VRNV EOFWRBAPAERTHDZ L 2MEL., C
glutamicum &R\ BE Y L BHWEERBRANCERRR THIEZHL NI

L7z,
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Fig. 1. Western blot analysis using anti-MTGase antibody to Fig. 3. Western blot analysis of MTGase in culture

detect MTGase in culture supernatants. Lane 1, the culture supernatants: Lane 1, C. glutamicum (pVKPTG1); lane 2, C.

supernatant of C. glutamicum(pVKTG3); lane 2, purified glutamicum (pVKPTG2); lane 3, C. glutamicum (pVKPTG3);

MTGase derived from S. mobaraense. lane 4, C. glutamicum (pVKPTGO); lane 5, purified MTGase
from S. mobaraense.

gtcgacgcegggecgggagggggtgeggeggegecctteggetgtgtggacgaagegtegg
gtcggaggggcggecggatatcgtececttggggeggggtggccggaattgecgecatggtyg
ttgcecggggaatcgacccgaagacatgatcacttctegtatccaccegatcacgtateeg
ggagtcgagaagtgttacgccgtgecectgtcecegegtectcaccectgtegecgtgacag
cgaccecgegttctteccactcgcacggacggecccacaggacctttcggeccgggetegece
ccgeccgecteggtgacggectecocgaataacgeggeccgecggggectecggeeggttgace
gatccgggtcacgcgececcecgecgggcgggeggcecacgteceggtctegeeccecgeccgacat
cggctgcgactgeccttcgetegecacttecttececgecteceggecgegtttttecgecgec
gaaggtgcggcgacgcgtaccgaatccecccettcategegacgtgettecgcacggecgeyg
ttcaacgatgttccacgacaaaggagltgcaggtttccATGCGCATACGCCGGAGAGCTC

M R I R R R A L

TCGTCTTCGCCACTATGAGTGCGGTGTTATGCACCGCCGGATTCATGCCGTCGGCCGGLG
v F A T M 8§ A V L C T A G F M P S A G E

AGGCCGCCGCCGACAATGGCGCGGGGGAAGAGACGAAGTCCTACGCCGAAACCTACCGCC
A A A DN G A GE E T K S Y A E T ¥ R L

TCACGGCGGATGACGTCGCGAACATCAACGCGCTCAACGARRAAGCGCTCCGGCCGCTTCGA
T A D DV A N I NA L N'E S A P A B S S

GCGCCGGCCCGTCGTTCCGGGCCCCCGACTCCGACGACAGGGTCACCCCTCCCGCCGAGL
A G P S F R A P DS DIDU RV TP P A E P

CGCTCGACAGGATGCCCGACCCGTACCGTCCCTCGTACGGCAGGGCCGAGACGGTCGTCA
L bR M PDUPY RZPS Y GRAZETV V N

RCAACTACATACGCAAGTGGCAGCAGGTCTACAGCCACCGCGACGGCAGGAAGCAGCAGA
N ¥ I R K W Q Q VY s HR DGR K Q QM

TGACCGAGGAGCAGCGGGAGTGGCTGT. . .
T E E Q R E W L S...

Fig. 2. Nucleotide sequence of the MTGase gene from S. mobaraense and the deduced amino acid sequence. The
sequence is presented in the 5’ to 3° direction. The deduced amino acid sequence is shown under the nucleotide
sequence. The putative Shine-Dalgarno sequence, the amino acid sequence of the signal peptide, and the amino acid
sequence of the pro-domain of the MTGase are indicated by a box, a single underline, and a double underline,
respectively.
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A)

AlD A251318 A44A45P
n - 1 1
DNGAGEETKSYAETYRLTADDVANINALNESAPAASSAGPSFRAP
1 1 L 1 L 1

A1D6E A19A34A A42F45P
®)

DNGAGEETKSYAETYRLTADDVANINALNESAPAASSAGPSFRAP
[

}

(pPSPTG11) GPSFGPK
(pPSPTG12) GPSFGPR
(pPSPTG13) GPK
(pPSPTG14) GPR

Fig. 4. SDS-PAGE analysis of the active-form MTGase Fig. 5. Structures of the deleted or mutated pro-domains. (A)
produced by C. glutamicum carrying plasmids expressing Deleted pro-domains. Each deleted region is indicated by an
pro-MTGase and SAM-P45. Ten microliters of upperline (A1D, A25I31S, or A 44A45P) or an underline (A1D6E,
supernatant and an equal volume of sample buffer were A19A34A, or A42F45P). (B) Mutated pro-domains. The
applied to each slot and analyzed by SDS-PAGE. After mutated region (GPSFRAP) of the pro-domain is underlined. °
electrophoresis, the gel was stained with SYPRO Orange The plasmids expressing prepro-MTGase genes with mutated
as described in Materials and Methods. Lane I, pro-domain GPSFGPK, GPSFGPR, GPK, and GPR are
molecular weight markers; lane 2, 3, 4, 5, 6, and 7, culture pPSPTG1l, pPSPTG12, pPSPTG13, and pPSPTGI4,
supernatants after 24, 30, 45, 54, 70, and 140 h of respectively.

cultivation; lane 8, purified MTGase from S. mobaraense.

Relative amounts of pro-MTGase accumulation (%)

0 20 40 60 80 100 120
1

1 i 1

Native type
Al1D

' AID6E
A25131S |
A19A34A [
A42F45P
A44A45P

Fig. 6. Secretion of pro-domains harboring deletions. Values are averages of two
independent experiments. The value for the amount of the pro-MTGase accumulation
with the native-type pro-domain was set at 100 % for each experiment.
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|

pPSPTG1 DNGAGEETKSYAETYRLTADDVANINALNESAPAASSAGPS FRAPDSDD: - -
(native) l

pPSPTG11 DNGAGEETKSYAETYRLTADDVANINALNESAPAASSAGPSFGPK DSDD- - -

pPSPTG12 DNGAGEETKSYAETYRLTADDVANINALNESAPAASSAGPS FGPRlDS DD- - -

-

pPPSPTG13 DNGAGEETKSYAETYRLTADDVANINALNESAPAAS "SAGPK 'DSDD- - -

pPSPTG14 DNGAGEETKSYAETYRLTADDVANINALNESAPAAS lSAGPRVLDSDD ro

Fig. 7. Sites of SAM-P45 cleavage of pro-MTGases with mutated pro-domains. The amino acid sequence of
the MTGase is indicated by an underline, and the site of SAM-P45 cleavage by an arrow.

(A)

pPSPTGl  DNGAGEETKSYAETYRLTADDVANINALNESAPAASSAGPSFRAP

............................
............................

pPSPTGS DNGAGEETKSYAETYRLTADDVESINALNERALTLGQPGKPPQLLPPSASAPSRAP DSDDe =

.............................................
.............................................

PPSPTG4 GDGEEKGSYAETHGLTADDVESINALNERALTLGQPGKPPKELPPSASAPSRAP DSDD"'

®)
pPSPTGS DNGAGEETKSYAETYRLTADDVESINALNERALTLGQPGKPPKELPPSASAPSRAP |[DSDDe ¢ ¢

(pPSPTG50) GPK
(PPSPTGS1) FGPK

©
pPSPTG1l  DNGAGEETKSYAETYRLTADDVANINALNESAPAASSAGPSFGPK [DSDDe <+

pPSPTGS50 DNGAGEETKSYAETYRLTADDVESINALNERALTLGQPGKPPKELPPSASAPSGPK |DSDDe «.¢

}

pPSPTGS1 DNGAGEETKSYAETYRLTADDVESINALNERALTLGQPGKPPKELPPSASAPSEGPK |[DSDD=* ¢ ¢
1 ‘ 10 20 30 40 50

Fig. 8. Amino acid sequences of pro-regions and N-terminal regions of the MTGase. The amino acid
sequences of the mature MTGase are indicated by boxes. (a) S. mobaraensis (pPSPTG1), chimera consisting
of S. mobaraensis and S. cinnamoneus (pPSPTGS), and S. cinnamoneus (pPSPTG4) transglutaminase
pro-regions. The amino acid sequence of the pro-region from S. mobaraensis is underlined in chimeric
pro-region (pPSPTGS5). The sites of SAM-P45 cleavage are indicated by arrows. (b) Mutated chimeric
pro-regions. The plasmids expressing pro-MTGase genes with mutated pro-regions GPK and FGPK are
pPSPTGS50 and pPSPTGS51, respectively. (c) Sites of SAM-P45 cleavage of mutated native (pPSPTG11) and
chimeric (pPSPTG50 and pPSPTGS1) pro-regions. The mutated regions of the native and the chimeric
pro-regions is underlined. The sites of SAM-P45 cleavage are indicated by arrows.
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Fig. 9. SDS-PAGE analysis of the MTGase produced by C. glutamicum carrying plasmids
Ten microliters of supernatant mixed with an equal
volume of sample buffer were applied to each slot and analyzed by SDS-PAGE. After
electrophoresis, the gel was stained with Coomassie brilliant blue R-250.
supernatant from C. glutamicum YDKO010 (pPSPTG11 and pVSS1) after 70 h; lane 2, culture
supernatant from C. glutamicum YDKO10 (pPSPTG51 and pVSS1) after 70 h; lane 3, purified

expressing pro-MTGase and SAM-P45.

—
—
— w

(kDa)

97.4 —

66.2 —

45.0 —

31.0 —

215 —
144 —

MTGase from S. mobaraensis.

Table 1. The amounts of pro-MTGase accumulations in the culture supernatant of
C. glutamicum YDKO10.

plasmid pro-region pro-MTGase (mg/L)
pPSPTG1 S. mobaraensis 700
pPSPTG4 S. cinnamoneus 373
pPSPTGS S. mobaraensis + S. cinnamoneus 863
pPSPTGS50 S. mobaraensis + S. cinnamoneus 881
pPSPTGS51 S. mobaraensis + S. cinnamoneus 876
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Fig. 10. SDS-PAGE and Western blot analyses of hEGF produced by C. glutamicum
carrying the plasmid expressing hEGF. (A) Supernatant (10pl) mixed with an equal
volume of sample loading buffer was applied to each slot and analysed by SDS-PAGE.
After electrophoresis, the gel was stained with Coomassie brilliant blue R-250. (B)
Supernatant (1pl) was analysed by SDS-PAGE as mentioned above. After electrophoresis,
Western blot analysis using anti-hEGF antibody. Lane 1, molecular weight markers; lane 2,
culture supernatant from C. glutamicum YDKO10 after 1 d; lane 3 and 4, culture
supernatants from C. glutamicum YDKO010 (pPSEGF) after 1 d; lane 5, 6, and 7, 0.02, 0.2,
and 2 pg of authentic hEGF, respectively.

12
104
0.8 -
064
&

044

Absorbance at 450 nm

0.2 -

0.0 -—// T r T

0 10 100 1000
hEGF (ng mi-")

Fig. 11. Stimulation of the growth of MCF-7 cells by hEGF. Authentic hEGF
(open circle) or hEGF secreted by C. glutamicum (closed circle) was added to the
cultures at various concentrations (0, 15.625, 31.25, 62.5, 125 and 250 ng ml™).
After 4 d, the numbers of living cells were measured using the WST-1 assay
method.
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m X EERFREEER

NS URINE IF—F (protein-glutamine y-glutamyltransferase, EC2. 3. 2. 13) 1%, # v /82 EHhD
Gln BED y- IVREFLT I FEE, —H&TIV L-LysDe- 73/ EE) LOMOTVNVEEBK
M 2R THY, FV N IEPO Ly BREBT INVREEL LTRIBLICEEITE, & %)
BoTMEIZSTFRIC e (y-Glu) -Lys BBEEEIND, FTFUVRAITNE IF—BREFICER
REMREID RHENTWA N, KFEDOHERTH S Streptomyces mobaraensis (| Streptoverticillium
mobaraense) H¥ + T AT NE IF—¥ (TGase) iL, BMEHEIVBRINTCRID T VATV
7 IF—EThB, |

S. mobaraensis HE b T VAT NE IF—BIE3BI TIVBRELVRDZZFVNIET, HFREIZE

MLREBER T XM ICRBEENDIEBPEKDO T VAT NVE IF—BOKESD 38kDa TH Y,
HORF|RLET D L ZOMEMITIZLEA LR, Tk, BHEORFICC 2LEL LAV Ca™
RERT, BHBEEN T VAT NE IF BRI UEEIRELS, TUvteEd: LTORER
BERBENZ EBALNERSTND, ZRODOHEIIEERERL LTOINHADOTEEEEZEXD ET
EFELVETH Y, EBRIC TGase IIREFOWHE, EROWE, AOREE (Htk, Y—t—U%) X,
TAERE (23— b, F—X, GE%) CTRBESFIAESN TS, BIE TGase D LHEAEIL,
S. mobaraensis Z ¥R T 5T LITXVITON TV DR, ZOEERIIELS, & OIHRAQEEFED
BRB/EENTVWD., £, BREARUA~DOERICIE, BERIAEEROM EBLATHD. ThE
TIT 8. lividans X° Escherichia coli D3 FEE % 2 v Tz TGase DREBEPBREF SN TNDH, TO5W
813 S. lividans T 0.1mg /L LAF, E.coli TiX#)5mg/L & {27z, E. coli CIXEERNITEHAEKE L
TEMERDZLLMETRDH D8, EWR 7ot BT DY 7+ —AT 4 v TRESERERTH Y,
TERTF—NVTOEE~DIRII# LWEEZONZ., E51IL, BFOREY V7 ERWHRERD
RIS R R E N, REVITER TGase DAEREIZIX, FIROF VI EHWHEFRDH
BBUEThoT, 22T, TI/BEER L LTHHINTWS Corynebacterium glutamicumi 12
BL, ZOERICBWTHILREBY N7 FWREHEE L TGase DEIRB VW TRAEFIEZHET
BT LEAME LTAMELZRTLUTO 6 BEIROWTHI) Lz,

1) TIBAEEEL LTHRBRC glutamicum VT REX VRV BEDWEEREHEBEL,
S. mobaraensis 37" v TGase D FWHBITKII Lz, 2) TGase D7 aERpWHRICKERTE
EEZTHWB3EZBAOLMIZLIZ, 3) TGase D7 n & D C KiEE %Y 7 v 77—+ SAM-P45 CTHI¥T
SR TWEFICHET 2E T, KR L ZROICFASRIEMEE TGase 2 EES ¥ DHICRI LTz, 4)
S. cinnamoneus B3 TGase D7 v & & S. mobaraensis B3 TGase D7 u#E L DX A SHR S uigEs
FIAT2HFIZLY TGase DHWEZM EIRIEIZHRIILIZ, 5) 7 eiB&EIEBRBENFWIE»D T
72<, TGase DERBELEMERBICO RS REBEZEXTVWHELZHLRPIC L, 6) & MEHERDOH
% 2 & Tdh % Epidermal Growth Factor (hEGF) SWREERE L7, hEGF 153 7 3/ BRE
IV RBRYRIFRT, BFRRCIBOTALVT 4 FEESEZALTRY, FOPANT 4 FEED
EYPFEHICHLHTHLIZ L BEHLP LR >TWD, TGase DFR L FHRIZ, C. glutamicum B3 CspB
7 uf—4&—, C.ammoniagenes ¥ D CspA ¥ 7 F NVEFIZ AV, hEGE DZWRE T T A3 F&#E
gL, ZOSTRI K% C glutamicum {TE AT HET, 100mg/L ® hEGF D WHEBRITRI L.
UELORERZHRO—HENHERERLIRICRER L., SOHRXHFOBERELEL. Tk
AWFEE OB LIwRICE, 7 JBEEE L UTRA I TS Corynebacterium glutamicum (2% B L,
T OERIZBWTH T R BRES VR DWRERBE L TGase DFRBEVWTEEEHERHEL LTI LT,
BEBR—FIL, AHFEHICEL (B%) ORMERETIETILDLEELE.
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