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Abstract: L-isoleucine is one of the eight essential amino acids for humans and animals, and it plays avital role in numerous life functions.
a-Ketobutyrate is the key precursor of L-isoleucine; and acetohydroxy acid synthase (AHAS; encoded by iVBN) is the key enzyme in
L-isoleucine synthesis. Therefore, L-isoleucine production can be theoretically increased either by increasing the supply of a-ketobutyrate or
ilvBN expression. Citramalate synthase, encoded by cimA, catalyzes the generation of a-ketobutyrate from pyruvate and acetyl-CoA.
a-Ketobutyrate is a direct precursor of L-isoleucine; thus, increasing cimA expression increases the metabolic flux of L-isoleucine synthesis. In
the present study, the promater of the iVBNC operon in the L-isoleucine-producing strain Corynebacterium glutamicum YILW was replaced by
the potent tac promoter to construct a recombinant strain, C. glutamicum YILWPtac, which overexpresses ilvBNC. Shake flask fermentation
experiments showedthat L-isoleucine production and glucose (Yp/) conversion in the recombinant strain were increased by 14.8% and 18.6%,
respectively. To further increase L-isoleucine production and Yps, a construct containing the cimA gene under the control of astrong promoter
was introduced into C. glutamicum YILWPtac to construct C. glutamicum YILWPtagpXMJ19cimA. Compared to the original strain, in C.
glutamicum YILWPtacp XMJ19¢imA, L-isoleucine production and Ypk were increased by 14.5% and 42.4%, respectively. Thus, the findings of
this study provide a basis for constructing new and improved amino acid-producing C. glutamicum strains.
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Fig.1 Metabolic regulation of L-isoleucine production
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Table 1Strains and plasmids usedin thisstudy

Strainsand Plasmids

Relevant characteristics

Reference or source

Escherichia coli DH5eMCR

F ©80dlacZAM 15,A(lacZYA-argF)
U169recAl,endALhsdR17(rc,my),
deoRsupE44,)" thi-1,gyrA%,relAl

Stored in the lab

C. glutamicumYILW

AHV+SG'+Leu-ME'

Stored in the lab

C. glutamicumYILWPtac C. glutamicum YILW harboring Ptac This work
. . C. glutamicum YILWPtac harboring .
C. glutamicum YILWpXMJ19cimAPtac ] This work
pXMJ19cimA
pK18mobsacB Integration vector, Km' oriVg.oriT sacB Stored in the lab
C. glutamicum/E. colishuttle vector, 6.6 kb, .
pXMJ19 Stored inthe lab
ptac, lacl9, Cnf
pXMJ19cimA Plasmid pXMJ19 carrying the cimA gene This work

encoding citramalate sy nthase
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1.2.1 F4/7# pK18mobsacBPtac g i

FIH PCR 334 KA B - 15 2R Fe AT 11 7 AR 5L
pXMJI19 E 1 Ptac 5 27 41 (IR =R D . Wit
Ptac )5 3140 £ RS54 Ptac-1 (TGACCC
AAGTAGCCAACTTGATCCTCCCCAAACACACAT)
Ml Ptac-2(CAGCCTAAAGACAAAGCCCTCCAGCG
AG TCAAATGTCTTCAT). 4 Al it ilvB i L il IH]
P E RS ivB-1 (TCTAGATTGATAATACG
CATGGCCAGT). ilvB-2 (ATGTGTGTTTGGGGGAG
GATCAAAGTTGGCTACTTGGGTCA) Al ilvB-3(ATG
AAGACATTTGACTCGCTGGAGGGCTTTGTCTTT
AGGCTG ). ilvB-4 ( GTCGACCAAGTTGGTTGCT
CCTGGG). LLilvB-1. ilvB-2 N5#, C. glutamicum
YILW F K 4R 647 PCR 3K 45 VB 1 L3l [l
B DACAZ IR IVB /R I RIVEE - 15 DL ilvB-1
Fl Ptac-2 A bii#E s B 1) B RIVRE Fr BORN Ptac
R ks T E S PCR K135 H Ptac 51 ilvB
U AR BRSSO B, AN SRS R
WA R B LLivB-1 fiivB-4 5|4, L NEA K
F BONIE G T PCR H &3R5 A Ptac [ 2 ilvB
FR A B K305 v BOHBR il N UIRE Xba 1R
Sal | BHTXEFY), SR 54 FEERN VIR DS 1 E
Jii ki pK18mobsacB s, 43 E. coli DH5aMCR
W TE AR 50 p/mL RIBEE R PUsEn) LB F A5 77 4
b0 G BH PR AL T IR EAT PCR BRIk
1.2.2 F4 4 pXMIL9cimA 494 3

CimA 1% i3 PleimA ZETAL 5T M 4 A
H Al WS cimA 1T FERAAZ Hind TITFI Sac 1
W EEL] 5 E B A pXMIL9 , 3K 5 E 4R Ok
pXMJI19¢imA .
1.2.3 FZFEA R YILWPtac #9402

FI R H Ak R 5 R R R U 0 AL R
pK18mobsacB ‘T A YILW 1, i it 5 HEpE 25 1 1) [F] )5
BT A58 YILWpK18mobsacB ik, E&H
10 p/mL R ARE ZPUIER) LBG Tk 35 77 36 L ik [
PE AL T 9F 3E 4T PCR IR E . R ik B
YILWpK18mobsacB 4k 47 5 15%REHEN LB #4
HHE SRR UK, e R AE XS el Bk i i PCR
BHATIIEAFEIZ) 1000 bp KN B, ARG AR 4H
A Ptac JA 3T PAIE A YILWPtC .

124 FHEEHHA YILWpXMIL9. YILWpXMI
19cimA. YILWPtacpXMJ19. YILWPtacpXMJ19
CimA #4#y2

B E R pXMI19cimA AL N YILWPtae 1,
FEEA 10 p/mL S FE R PR LBG P57 2k I i
e BA PR E S 7R DS BT KL, F HindITIF Sac

[ HEATRUEEY], 384549 1500 bp K/ B, £HHEL
YILWPtacpXMJ19cimA #Ji i) . 218 YILWPtacp
XMJ19cimA 1] 4 & 7 V5 #) @ YILWpXMI19 |
YILWpXMJ19cimA F1 YILWPtacpXMJ19.

1.25 RNA #93RIRFndbF SN T

FIFH RNAiso Plus (TaKaRa) #ZHt C..glutamicum
YILW. C. glutamicum YILWPtac F1 C. glutamicum
YILWPtacpXMJ19cimA. (154 RNA. ff UltraSYBR
O ER PCR UGN RNABET Sk, &
i 6 B & PCRY £ 5l ¥ cimA-S(TTC
GCATCTTTGACACCACC). cimA-A(ACCTCGTCCT
CGGTCTTGC) M Ptac-S (TTGAAATCGGCTTGGC
TTGGAC) Al Ptac-A (GCTCCTCGAGCGATCGAAC
AAT), I cmA 1 ilvB X FE 87481k, LL 16s
rRNA A5 i 2T M LA SR ) oK F
1.2.6 . SDS-PAGE % & %7k

FRERE T-80 CHER R VRfih =k, FIH
PR SOG B AAHEA TR R . IR 50 L F_ERE G
BINE] 80 L BERE S (RE S, #h/KiE 15 min, AHIG
AR K. FKERR Y, RGAIEY B 30 mA,
43 B IR B 50 mA.,

1.2.7 BHREFIEREM
1.27.1 RgFEtk

LB 577 4E (g/L): WEBEK) 5, & H K 10, NaCl 5,
pH 7.0, 0.1 MPa /& 755 K 14 20 min.

FhF s FREE (g/L): W &BE 25, BERBK 5,
(NH,),S0, 5, MgSO, 7H,0 0.6, KH,PO, 1.3, .k 15
mL, K 20mL, pH7.0~7.2, 0.1 MPa &L &5 K
20 min.

KRR (g/L): HiEHE 80, (NH,),SO, 3,
MgSO, 7H,0 0.6, KH,PO, 1.5, 1K 30mL, VB, 0.1
mg, pH7.0~7.2, 0.1 MPa, 7=/k7&75 K 20 min.
1.2.7.2  FRHREE %A

Y3577 10 h SRR I5R 0L 10% 4 Fi e 4
P RIER A (HEER 10 gmL) #, T32°7C,
200 r/min #RZ%35 9%, REEREH DL 10%bR 25115 pH
1E 7.0~7.2, G853k N 80%6fH) 1 45 Hli= il BE A B AE 15.0
g/L Pk, KEERE N 40 ho
1.2.8 ME. HEF ERIIEI T
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EIRE T 125 1%, W Ptac JA3) FREVEIE R BRVEAT
F AR ER

141

12
10

Relative transcription

(= A
T T T

| ol

YILW YILWPtac

Strain
2 i/vBTE Y ILWPtac FRVEERIKF
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xR # R C.oglutamicum YILW Fil B5id &
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7 5 AR Y
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Fig4 Parameters for batch fermentation of C. glutamicum
strains in shake flasks, YILW (0), YILWpXMJ19 (o), YILW
pXMJ19cimA (A), YILWPtac (V), YILWPtacpXMJ19 (<),

YILWPtacpXMJ19cimA (m)
E: () ARwE; (b) #EML; (o) LFRARTR
Wk (d) L-RRABRE T F, BRELE (YWis) ffed

# =8 (Yp/bio ),

RSN, YILW F1 YILWPtac ) L-5525 iR
FEE YN 5.95 g/L A1 6.42 g/L, EMIES N 15.37
g DCWIL 11 14.64 gDCWIL, ¥EkE5 5N 47.3 g/L A1
46.0 g/L, PEERFEALZFN AL AR 737 A 0.118
g/g. 0.364 g/g F110.14 g/g. 0.438g/g. YILWPtac /=i
BRE YILW PRRRIR S T 14.8%, HlFRIE (L R4
B IR /BT T 18.6%411 20.3%. b iksh FL 0y,
Ptac 585 211 Bt v LU = A4 L- s 2R
TR P PHIR FE A 20 BT B AR TR

2.4 cimA %k xt C. glutamicum YILWpXMJ19

CimA = L- 2 Z R B 1 %

N T WSS cimA A%} C. glutamicum YILWpXMJ
19cimA /7 L=Se s BRI 4 YILW. YILWpXMI19
A YILWpXMI19¢imA AT BRI/ RIS . R T
AR A S RUREI E B A2 E K OD. R AR bl =
K Lspread =&, 2l R B feh 2, WKl 4.

WA Pzs, RTINS ABOBRL, AR A
KA W, Bk YILWpXMI19 Al
YIEWpXMIL9cimA A &K T YILW. YILW .
YILWpXMJ19 Al YILWpXMI19cimA =Bz 43514 5.95
g/L. 469 g/L £16.09 g/L. YILWpXMJI19cimA Hifiz 4
2 R B A= R 53 124 0.139 g/g 1 0.419 glg, #%
YILWpXMI19 75l T 16.8%7F1 26.6%, % YILW
S RIPEE T 17.8%M115.1%, FEEREE YILWpPXMI19 Fl
YILW 73 53R 5 7 29.9%H18.9%. [k, cimA HIZik
A DA AR R IR HRIR e T 3R B P IR A

25 IVBNC # 4 Fth[F cimA it ki xt C.
glutamicum YILWPtacpXMJ19cimA 7= L- 7% 4,

B Wy &

AN TG Ptac 46 AWRIA cimA RiA XS C.
glutamicum YILWPtacpXMJ19cimA = L- 57 554 BRI 5
W, ¥ YILW. YILWPtac . YILWPtacpXMJ19 il
YILWPtacpXMJ19cimA AT R /- #tt e s o i
TR e B EUREIN B A E K ODL R IR et
K L-mrad -, sl bR Ead iRk, WK 4.

H1 & 4 A%, YILWPtacpXMJ19cimA 7 L- 2541
F% 6.40g/L, % YILW #2751 1 14.5%; FERRFAL A5
KR AAF# RN 0.168 g/g 1 0.428 g/g, #E YILW 4351 2
T 42.4%F1 17.6%, FERRFEALEE YILWpXMI
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AR SR — 2D L- S22 SR B e 2 2R R IR 111
AP0, A AR M R A& S SR 1 L R -

Ak, pXMIL9 ik S N YILWPtae &, {4
AR R A R, OO BRI RE SR B
FRUHAE SR TSRS . — MR B R
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