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Fig.1 Synthesis pathway of L-alanine in Escherichia coli
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Table 1 Strains and plasmids used in this study

4 AR PR R R R
pTET pl5A ori, Cm", P, KR M
pTET-gapA pl5A ori, Cm', P,., gapA A A
pTET—fba pl5A ori, Cm', P, fba KR M
pTET-p/k pl5A ori, Cm', P, pfk AR A
pTET-pyk pl5A ori, Cm', P, pyk KA R A
pTET—pgi pl15A ori, Cm', Py, pgi AR A
Ppio—gapA pl15A ori, Cm’, Ppsg, gapA KB G 3
Ppsios—gapA pl5A ori, Cm", Ppss, gapA KA
Ppsi—gapA pl15A ori, Cm", Py, gapA KA M
pTET-alaE pl15A ori, Cm", Ppss, gapA P, alaE KR M
R
X WA E JM109 General cloning host AT E
XA W-126 L—Alanine producing strain AT E
XA E W-127 KA HE W-126 (pTET-pgi) AFRAE
XA H W-128 XA H W-126 (pTET-pfk) AR
XA H W-129 XA H W-126 (pTET-pyk) AR
X F AT W-130 X AF B W-126 (pTET-gapA ) AR M

X WA W-131 X W4 W-126 (pTET-fba) KB M A




245 FHol

BEL-AABKMAR MBI AMEL X kL 59

(ZE&1)
s A8 R A4 kR
KImATE W-132 KA E W=126 (Ppo—gapA) AHF A
R A W-133 KA W=126 (Ppos—gapA) AFFRAE
KA W-134 K I H 8 W=126 (Ppy—gapA) AFF R
X AT W-135 KA HE W-126 (pTET-alak) AR A

1.1.2 il R e BRI N DI Prime Star
i PR ELB Taq DNA R G T4 DNA % # if§ |
DNA marker, Ki%54Y) T.# 2 A ;ClonExpress
II One step cloning kit, B &% MEREAE YR A
RS AD ;20 o B PR 4 BBt & | Bk 4 it 71
& BEoh e e e AN EER .
Arm, LBETAY TERERGRAE; N
2 L2 ,Sigma A v L-NZ IR, BT A4k
PHE A A BR A s BeRER N, L BLEEEEA RS
A BEREARY B A R, Oxoid 28 Wl ; 7 265 B , 79 T 4R 4]
A R 7] s PCR 5140 o 75 JH 4 ME R A PR A FR
AT E R HE Rk B E 2 4R AR AR A BR
NCIR

Luria—Bertan (LB)}%5 %3 . 2 F [k 10 o/L, %
BBy S g/L, SALHN 10 /L, pH {H A 2R, 121 CKH
20 min ( [EARKEF2 555400 20 /L BEAE R ) .

RN 7RG 95 2k M A0 5 /L, IR AR 15
o/ BERHIR K 5 o/l K,HPO, 2 o/L,MgSO, 0.5 g/L,
pH 7.0,121 CK 1 20 min, # A% 115 CK# 15
min,

PR A e 35 95 1. W 4908 50 ¢/, NH,C1 20

g/1.,Na,HPO, 5 g/L.,NaH,PO, 5 g/L.,MgSO, 1 g/L,
pH 7.0,121 CK 1 20 min, # & 115 CKH 15
min,

KW IR . WA M 40 ¢/L, (NH,).S0, 25
g/L.,Na,HPO, 5 g/L.,NaH,PO, 5 g/L.,MgSO, 1 g/L,
pH 7.0,121 CK 1 20 min, # & 115 CKH 15
min,

ARHEE IR . A HE 800 /L, 115 CKH 15
min,

1.2 UFE5E&E

PCR A3 5 I B AGAX A% R L VKA, 55 A 2k
(Bio—Rad) 2> 7] ;U3000 5 28 AH 35 A, 3¢ [H 5§
KA F  UVmini—1240 4366, B A B A
H);BIOTECH-5BG %! 5 L 4> A shfif $F X & BEHE
AR LA Y A TR B R s M=-100 2E 953
AL, RN PG IR 2 BB A FR 2 5] 5 3r X A B e 17 78
K, LR AT BR 2 Al 8 I 8 o
PR, b1 R AR A R 2 ) 5 R 7 I A e R AL
B SRR AR il A T
1.3 Fi&

1.3.1 #AE5519

®2 AHAREIERAMSY
Table 2 Primers used in this study

HEZ] JF31(5°—3")

tac—F GGTACCTTTCTCCTCTTTGGATC

tac-R GAATTCGAGCTCCGTCGACAAG

pgi-F CCAAAGAGGAGAAAGGTACCATGAAAAACATCAATCCAACGCAGACC

pgi-R TGTCGACGGAGCTCGAATTCTTAACCGCGCCACGCTTTATAG

ptk-F CCAAAGAGGAGAAAGGTACCATGATTAAGAAAATCGGTGTGTTGACAAGC
ptk-R TGTCGACGGAGCTCGAATTCTTAATACAGTTTTTTCGCGCAGTCCAG
gapA-F CCAAAGAGGAGAAAGGTACCATGACTATCAAAGTAGGTATCAACGGTTTTGG
gapA-R TGTCGACGGAGCTCGAATTCTTATTTGGAGATGTGAGCGATCAGGTC

fba-F CCAAAGAGGAGAAAGGTACCATGACAGATATTGCGCAGTTGCTT

fba-R TGTCGACGGAGCTCGAATTCTCAGGCAATAGTAATTTTGCTATCGAGATAAACG
pyk-F CCAAAGAGGAGAAAGGTACCATGAAAAAGACCAAAATTGTTTGCACCAT
pyk-R TGTCGACGGAGCTCGAATTCTTACAGGACGTGAACAGATGCGG

TCTTTGGATCCCATTATACGAGCCGATGATTAATTGTCAAGAGTGCGGCCGCAAGCTTGT
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HEY) FF1(5°—3"7)

alaE-Z-R GAGTAAGGATCTCCAGGCATCAAAT

alaE-F TCGTATAATGGGATCCAAAGAGGAGAAAGGTACCATGTTCTCACCGCAGTCACG

alaE-R GATGCCTGGAGATCCTTACTCTCAGGCTTTTACCTGCTGGT

J101-F TAATACCTAGGACTGAGCTAGCTGTAAATTTTCTCTATCACTGATAGGGAGTGGT

J101-R CTAGCTCAGTCCTAGGTATTATGCTAGCGGATCCAAAGAGGAGAAAGGTACCATG

J105-F CTAGCTCAGTCCTAGGTACTATGCTAGCGGATCCAAAGAGGAGAAAGGTACCATG

J105-R ATAGTACCTAGGACTGAGCTAGCCGTAAATTTTCTCTATCACTGATAGGGAGTGGT

J114-F CTAGCTCAGTCCTAGGTACAATGCTAGCGGATCCAAAGAGGAGAAAGGTACCATG

J114-R ATTGTACCTAGGACTGAGCTAGCCATAAATTTTCTCTATCACTGATAGGGAGTGGT
1.3.2 Jobi S AL R R A A R [R5 o 4 o 1.3.4 BEETEE AR SR  BURAET-80 CReF
TTRHNES . UL gapA 1335 R 61, UL pTET Ji ki DA H I AS R IR BRI — X R T LB [#]

KL tac—Rac-F R 5141, &G W6k =R N
(Polymerase Chain Reaction, PCR)¥"$ £k Pk 2k /4
PCR 41F :94 CHiZE ¥ 10 min, 94 CAE M 10 5,55
CiR /k 305,72 “CHEAH 1 000 bp/min, 72 °C % JiE {i
5 min,4 CHAAE 10 min, YJ B RS 4R 15 26 1 1k 2
R B, LUK B W-126 R 21 A , [F IR
B 514 gapA-F/gapA-R PCR ¥ 1 gapA A | %
WIS AR AT B R LR =8, B Ltk A ik R B
H 9 35 5 7 B I ) D8 o0 4 il 0 A7 3% 32,37 C IR
N 30 min, 37 BEF 0K B8 #1100 L (9 JM109
JAZ AN E Tk LR, HC10 pl 4 7P
NV AZ A5 AR AR IR ETIR S, UK L e
30 min, 42 CHH 90 s J5 52 BIPK L H 10 min,
71900 pl. LB K5 ## 3,37 °C 200 r/min JR3% 15 37 1
h G B0 DIFW, FIRBERIRAA T 30 pg/mL
AmEYEZR PR L FHITEE B3R W5 PCR 5
WER TG, BRBCR TR & % T R E RS (T8%))
AR F T W5 L) JE 45 2] B0k pTET-gapA |
B TR pTET—gapA L5 A KIHFFHE W126 &322
AR b A5 20 A KA I W-130,

133 JHah &4 45 LL J101 -F/J101 -R,
J105-F/J105 -R,J114 -F/J114 -R K 51 ¥ ,pTET -
gapA UKL BN, 4 ik PCR &k P, Ji 31,
Ji Il i A5 20 5 Y R B IR E A0 H ) R B A i,
PR T A IM109 SR Z S a0 rh, PRt & & R bt
A AR TR VR RN, DU ) S AR )
Dﬁ\ *—TL P.]23101—gap/1 \PJ23105—grq7/1 *ﬂ P]23114—gr1pA ’ 4%]33*11'{3%/\
KIGFFE W126 JEAZ 40 b, A5 2] 5 bk K FF
B W=132 KT B W-133 FIRImFF i W-134,

PRBR g rh  TE R SRR R 37 CRIE R SR 24 h,
RS 5 A IR PRI T 4T LB
R TR FERE SRR 37 CHE TR 24 h,
1.3.5 FrFlmdes —RMriaETE . R
AT 1) B — 3 B R 42 FF T 50 mL/500 mL 2% 3 Y
FhF55 32 %R 137 °C 200 r/min B53% 12 h,
TR TR SO B — R R IR 10%
FERD B LR T 50 mL/500 ml 2% W i A7 8 5
Fdr 37 °C 200 r/min $5 5% 8 h,
1.3.6 M AR LU 10% 0 35 & g T
50 mL/500 mL % W & %) £8 i & 9% 55 5% 56 b 37
°C.200 r/min %% 48 h,
1.3.7 KERERBITE 5L KBRS IR % .S
L &R N 2 Lo R P L 10%4% Fh
R R WK R TG IR A R T R T
R 37 °C L ZE K A shi il pH=7.0, & B W)
WE I W B 40 /L, YERBE Tk LR 2 20 of
L, — W PERMIN 40 o/L 1% %0 . A 8 L B 72 .5
L & B HEM S 8N 3~7 Limin, $i6$F 808y 500~
700 r/min , 45 il V5 S AE 20%~40% , KA K B LR .
REER 6 h 45 1138 S, B % 3 B 2 200 r/min, ¥4
IRA R, RS 36 h 453,
1.4 SHENAE
141 4UAEHk M B 1 ml #F 5 B B — 2 %
B, AN R EE TR D 600 nm Z 44
5E ODgoonn, T B /R ETE 0.2~0.8 Z[H]
1.4.2 ARV BE I E BT mL AR SL 12 000 1/
min &0 10 min, HCEVEH L8 7K B —E
B, (HRTATHE T VR FETE 0~2 /L Z0H], ] M-
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100 A= 4 53 H ASCI 7 5 4 Wk

143 FEEMAMITE B mL FE 12 000
min B0 10 min, R E 3 8 407K 0 R 28 2 B iR
T RAE 0~1 g/l Z [8], &8 %4 — H1 [ (o—phthalalde-
hyde , OPA ) F Fif 417 Az A V5 I g 28 B R 75 2

144 A PR W 5 & AR A 655 2
(HPLC ) I 7 P4 TR 2 A1 £ TR Y 5 Y

2 HERE5HMH
21 B L-FRERAIEHELS

VR T R 2 W e it S A R 2 P B B A -
IR R B R, AR L9 & R 7 i, A
AR R W I 3R R IR A B AR SR Ak L- TN AR
HIARHES ) Mt 5 RIAFEE W-126 435l ad &
IEWRTR OB S K R D (pgi ) | 6— Wi TR SR i il 5
PRl (pffe ) R0 DA TR TR 3 Tt 2 AL (p vk ) (NAD+ASE 1Y 3—

WA TR it S I S g 5 R (gap A ) LA B R — R I
iGN (fba), 193] T2 E R KT W-127
(pgi) Rk #E W-128 (pfk) . K # 1 W-129
(pyk) . KW FF 5 W =130 (gapA ) F1 K I ¥F B W -
131(fba) (Kl 2a),

N T I 5 5 AL R A 44 X L— D R R P Y
SO LA T M K A R RT TR T R G R B fE L
K2 FoR, AT LA I AR 4538« 1) AR T 1 % T bk
KIGHTFH W-126, 2 £k gapA LT 2R = &
P T 51% it K38 pgi pfk pyk F fba, 53 5
i L-9 & R &= R AL 0.38% ,3.5% ,12.7% Hl
10.6% (& 2b), KW Kk gapA HF]T L-NA
iR = R T 5 2) 1k 3R3K pai pfk pyk N gapA i L-
PR 2R 11 0 2 7 A 32 43 il 4 5 2.2% ,4.4% ,4.4%
M 15.6%, k%] 0.46,0.47,0.47 F1 0.52 ofg, 7 W i
Fik gapA AR THE B L-T5 & R W R s 1k % Tt

‘:Glu ‘:Glu ‘sGlu ‘:Glu “Glu
G6P G6P <¥P G6P G6P
rei | ! | !
F6P F6P F6P F6P F6P
i ) ! i {
F1,6P F1,6P F1,6P F1,6P F1.6P
| l l pa
G3P G3P G3pP G3P G3P
l l gapA 1 l
G1,3P G1,3P G1,3p GI3P G1,3P
¥ ¥ o ¥ ¥
PEP PEP PEP PEP PEP
J Pk} ) !
2 /N X
b | @ AR YIRP £
L-.Ala L-Ala L-'Ala L-.Ala L-.Ala
KB E W-127 KA & W-128 KT EW-129 KIAFE W-130 KT E W-131
(a) B MR A4 1215 100
A%
Yield/(g/g)
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NIGFF A W-126 P‘— I +
v — i mmn O | —
w2 KIAF I W—128 & ¥
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Fig.2 Construction and evaluation of recombinant strains
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123K pgi pfk pyk Xt L—T R M IR 5% AL R %
AW AT 3) AT & R KT R W
126, 3 % 3% pfk (ODgow 8.32) Fl pyk (8.72), i
ODgooun 735 FFET 15.1%5 11.0%, W3 ik
pfk F pyk ANFIFHEAAEER (K 3b), 25 LAk it
FKik gapA ,RAIEIN T L-N &R ™= &, bt T
WER 5 A% BERE bR KA AT 1/ W-130 #47F —
RS, A ARG Tl R I it R GR gapA

A b
Glucose/ (g/L)

2‘4 3‘() 3‘6 4‘2 4‘8
Fif i)
Time/h
(a) 7 20 WE T B 1% 000

0 6 12 18

Al T Y D B R B I T 10.7%, B i
Fik gapA BRI T A TN R R 09 4 45 R 0
(R TR TR R G 125 45 R el L-TR& R, 1T REJE: P,
Ja BT gapA FEP I35 K2 5, 1 At
AN T, 5 BOWH I A i A2 B 28 10 TR B 7R AN g
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7L

i [
Time/h
(b) B A A B
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Fig.3 Glucose consumption and bacterial growth

22 BIFIRMMK gapA Fik
VA A i R LN &R
[ 7= AU AR RIS 2 F TR AL gapA 193
RAKF, i, B mERIL hRIRR R
PJZSIOI\PJ23105 ;Fu PJ23114 FIIll ij]% ) ﬁ%u%ﬁﬁ%ﬂ%
W-130 MG gapA Tk Prac J7 3h 112, 3k
3 TR KIAFFE W-132 (Ppsio) . KBFTHE
W—133 (Ppsios) FIR AT T W=134(Ppsyia) (Kl 4a)
R T WRFRARAL gapA FRIBXS L-PY 2 72 ™ 2 Fil
DI R B R 52, A T HE R TR R TR TR B
) K BEERE . WA 4 FooR AT AR N R 4598 01)
1 gapA FRik K PIARIKFE 38 2 ok SF B L-P9
FIRM = EIEIN T 10.2% , )\ 16.6 /L 1 /%) 18.3
g/L, L-N AR FAL R TH T 10.0%, M 0.50 g/g
B 0.55 gfg, PR 1 PR R 1N 8.2 o/ 34 F|
10.7 g/L;2) 4 gapA By IR KT P b 2235 15 i 5
e AR L-P 2R (1 7= i T W] e AR Ak LT 2R
WAL RIRART 7.3%, M 0.55 gfg FEARE] 0.51 ¢f
g, INERFR AL B 10.7 o/L FEE] 9.8 ¢/L;3)
B A RS 1R s 75, B AR KRR

YT B AL (K 5a 5 5b);4)2Y gapA Nh £k
KA AT KB AFE W-130, L-N 2 R 1Y ™
TR R WIEIN T 7.3%H 5.8%., 4% LTk,
K AL A% gapA FEik, FTLLHE S LN &R = 5
R A SR, KRBT W-133 588 LR 10.7
o/ L TN R R , R, T 22 ik — 25 fefk 3 L-1N
SR KN AT R NI T R A Pk R
23 HIEIRR#E L-FWRERES

RAEE S L-N AR A U P m T L-
SR = ik, ARATIAEAE 2 VY I IR R i B SR Je i
AR IR, AE R A N LTI 2R & it
1 2 T AN A IS A7 B IS B2 LN (R
(2 7= Tl S B P sk 22 1 L— 79 20 1 T 2 910 il
IR AR 554, o T L-TNE R R,
PR E N B R e Akl L-TN 2R , A6 R AT T W-133
1) Pos—gapA TR 51 A L-TN 2 R /b iz & 1
(alaE) , 1% 3 G KL pTET—-alak (K 6), % pTET-
alal G AN KW FFH W-126 w45 2] 58 Bk K FF
W-135( 7a),

J T WEGE alak 35 3% 35 % T B R B 28 K L-1
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Fig.4 Construction and evaluation of promoter optimized strain

w
(=]
T

—u— W-126
—e— W-130
—A— W-132
—o— W-133
—— W-134

'S
=3
T

kol
Glucose/ (g/L)
2

[S]
(=3
T

=)

0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
B ) o
Time/h Time/h
(a) 70 250 W 01 B 19 100 (b) AR A A%

E5 BAREEENEFEKEBER

Fig.5 Glucose consumption and bacterial growth

FIRAETERIR, A T AR KT W-133 il Rk alaF WHRFRR T 8.3 o/L INERRR , 3tk K
KIGFFH W-135 B A BEPERE o 25 3 aniE 7b s, FFB W-133 FEME T 21.0% . % Efrd, %3k
ARSI T 4598 1) MM TEEKBIE W= el , AMUEI T L-E R =8 k3% T 400
133, i %3k alak f ODg #2755 T 3.0% , LWL K NEIER AL B A Jir F B, R %K ek
WF L-INZ R AMIEA R T A A 2) i ik alal WM SN ERFR AL N L-TN 2R R B L-1A
i L-NE R P T 10.9% 35 20.4 o/L;3) 3t ZBR AR S0k 41 i 3 M ik 4 il
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Fig.6  Plasmid mapping of pTET-alak
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Table 3 Effects of different inoculum size on L-alanine production
e BArZ /% T ACAL/ %
10(A) 15(B) 20(C) (B/A-1) x100 (C/B-1) x100

& K OD g 38.2+091 39.1 +1.01 38.4 +0.90 2.4 -1.8
L-A 28/ (g/L) 77.4 +1.90 88.2 +1.25 87.0 + 1.56 14.0 -14
TR/ (g/L) 9.61 +0.39 7.52 +0.20 9.81+0.16 -21.7 30.5
v BR R/ (/L) 22.2+0.31 20.8 +0.35 202 +£0.25 -6.3 -2.9
BW A A (L) 142.1 £3.5 156.9 +4.2 161.4 £3.1 104 2.9
e BR AR AL %/ (/) 0.55 0.56 0.53 1.8 -54
& 5% E/(g/Lh) 2.15 2.45 2.42 14.0 -1.2

AR (E 11a 5% 4);2)6 h # R E LB L-TNE R
7 FUME R 5% AL R 430 R 98.4 o/L M1 0.77 ¢/g, H
W TR A AR, L-TH 2R 7™ it FIOE R 5% A %
SR TE T 11.6% A1 37.5% (£ 4);3) %0 M b A
0L, T B B IR UK T L 4 A SR IR FE M B IR
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Table 4 Effects of aerobic fermentation and two—stage anaerobic fermentation on L-alanine production

KBy X, FALAL/%
KA A
AR B (A) 7 - BR BE % (B) (B/A-1) x100

% X ODgon 39.1+1.01 29.6 + 1.06 243
-7 &8/ (g/L) 88.2+1.25 984 +1.21 11.6
z R/ (g/L) 7.52 +0.20 2.50 +0.03 -66.8
7 B 82/ (g/L) 20.8 +0.35 2.97 +0.11 -85.7
B B A (L) 156.9 4.2 128.6 +2.8 -18.0
¥ B B 2 (glg) 0.56 0.77 37.5
A 5%/ (g/L/h) 245 273 11.4

IR R P L& i
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FHTRLERCRMEHY 7 20, — kM B 5 B it A K it
T BE 0 R IR A B R K, 23 R ) TR IR
PR SR T ek A ), xR R R EAT TR
B, EREES R RRE R — AR R
2 T T AT TR A A A Ak T S i T R B R AN B
TR MR A K O DL R A R e

FEME A EHT I, BT ARSI, B

TR R E A — E T E N, i
Logistic PRECHEAT AR LM i £ 4005, 1530 s 1] kb
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Table 5 Effects of different aerobic to anaerobic time on L-alanine production

3R A0 ] /h A%
KBS (A/B-1) x  (C/B-1) x  (D/B-1) x
4(A) 6(B) 8(C) 10(D)
100 100 100
£ R A ODgogpn 199+071 29.6+1.06 350x0.72 40.5+0.89 -32.8 18.2 36.8
L-7 &8/ (g/L) 845+2.18 984+121 1082x223 115.8=2.1 -14.1 10.0 17.7
T/ (g/L) 1.98+028 250+0.03 242+0.17 2.58+0.21 -20.8 32 32
v B B2/ (/1) 214+032 297+0.11 148+029 1.23+0.25 -27.9 -50.2 -58.6
BW B WA (gL) 1128+35 128628 139.8+3.2 148.1+4.1 -12.3 8.7 152
AR ER BB (g/g) 0.75 0.77 0.77 0.78 2.6 0.0 1.3
& 3%/ (g/Lh) 2.35 2.73 3.01 322 -13.9 10.3 17.9
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Fig.12  Effects of different aerobic to anaerobic time on bacterial growth (a) and L-alanine production (b)
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Table 6 Effects of different feeding methods on L-alanine production
AT X TACAL/Y
LT - - e
8] BRANFE (A) T AN (B) (B/A-1) x100
K ODgoonm 39.5+0.38 432 +0.8 9.4
L-% &R/ (g/L.) 118.3+2.2 127.2 +3.0 7.5
B/ (g/L) 2.26 +0.18 1.96 +0.11 -13.3
7 BR R/ (/L) 1.52+0.23 1.15+0.13 -24.3
S EL DL 1523+ 4.1 1542+52 12
e ER AR AL F (/) 0.78 0.83 6.4
& 5% %/ (g/Lh) 3.29 3.53 7.3
3 it SRA alakl 3k AR HE T L—N 28R A HEFN DY R R 1Y

AWFEIE L R L-P9 2R A LS AR I, A 1
it FIK gapA A R TG IwT A R R AL 45 | R
L-TNE TR 5 AL 5 3+ TRAE gapA 3
ik, RI gapA T RIK A RAER IR KT s T2

Ak AR T LN SR M P R BN B R AR K
il 753 20 T R R K BRI W-135 527 &1k 20.4
of Lo i3t A Al T AR SR MR Ak A e 3% 5 B i 4%
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Abstract L-alanine is one of the smallest chiral compounds and has been widely used in food, medicine, and daily
chemical fields. Microbial production of L-alanine has problems such as long fermentation period and low productivity. In
this study, metabolic engineering strategies such as strengthen precursors supply, promoter engineering and transporter
engineering was used to construct an Escherichia coli cell factory with high—titer production of L-alanine. The production
process of L—alanine was optimized by biochemical engineering strategies to improve the production performance of the
Escherichia coli cell factory with production of L-alanine. Results: Overexpression of gapA (Glyceraldehyde 3—phosphate
dehydrogenase gene) enhanced precursor supply, increased the titer of L-alanine and the conversion of glucose by 5.1%
and 15.6%, respectively. Through the optimization of gapA expression by promoter engineering, the titer of L—alanine and
the conversion of glucose reached 18.3 g/l. and 0.55 g/g, respectively. Overexpression of L-alanine transporter (AlaE) en-
hanced L-alanine transport, the titer of L—alanine reached 20.4 g/I. The composition of culture medium was optimized by
biochemical engineering strategy, the best carbon source was glucose 40 g/l. and the best nitrogen source was (NH,),SO,
25 g/L. The optimum fermentation conditions were as follows: inoculum size: 15%, fermentation mode: 10 h conversion to
anaerobic fermentation and feeding mode: variable speed feed. After 36 h fermentation in a 5 L. bioreactor, the construct-
ed strain E. coli W-135 produced 127.2 g/l of L-alanine, with a yield of 0.83 g/g glucose and a productivity of 3.53 g/
L/h, which were 64.3%, 50.9% and 64.2% higher than those before optimization, respectively. In this study, a L-ala-
nine high—titer strain with short fermentation period and simple fermentation process was constructed by using the strategy
of system metabolic engineering and biochemical engineering, which provided a theoretical basis for the industrial produc-
tion of L-alanine.

Keywords L-alanine; Escherichia coli; metabolic engineering; efflux; biochemical engineering



