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Bk P ,25 CRAE 1.5 h, #HALE = Fik 5] 383 mg/L, RAKALFT4Y 3.9 15,

FEEIE . FAKMATE A B - B B B B AL 45 A B R B AR AR AL

RESES.Q815 XEIrEM:A XEHS:1673—1689(2017)03—0287—09

Construction of a L-Alanyl-L—-Glutamine Producing Recombinant Strain and
Optimization of Its Fermentation Conditions
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Abstract: o-Amino acid ester acyltransferase,which is encoded by SAET,can synthesize
L-alanyl-L-glutamine from L-alanine methyl ester hydrochloride and L-glutamine. To improve the
expression level of a-amino acid ester acyltransferase in Escherichia coli,we optimized the codons
and the mRNA secondary structure of SAET in the translation initiation region. Total of 396
nucleotides were changed,and the G+C ratio was simultaneously increased from 42.15% to 48.22%
after optimization. Codon-optimized SAET gene was cloned into expression vectors with a
tryptophan tandem promoter or phosphate promoter. DH5a/pET21a-phoC-SAET is the strain with
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the highest yield. The composition of the optimized culture medium for the genetic engineered

Escherichia coli to produce L-alanyl-L-glutamine is as follows: glucose 15 g/L,yeast extract 10 g/L,
tryptone 10 g/L,NH,AC 5 g/L ,KH,PO, 6.75 g/L,K,HPO, 2.25 g/L. and MgSO, - 7H,0 0.5 g/L. The
optimal reaction conditions are: AlaOMe - HC1 100mmol/L,Gln 50 mmol/L,pH 9,at 25 ‘C for 90
min. The yield is 383 mg/L , which showed 3.9 fold improvement over that of the initial condition.

Keywords: recombinant Escherichia coli,codon optimization,a-amino acid ester acyltransferase,

fermentation condition optimize
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CGAGGATCCTTAGTCTTTCAGA
) PN
P ACAGAA LA T A

1.5 HRiEH&E
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220 r/min i K IR, % 2% MR B i 223

A 30 mL LB ;3% 319 250 mL #& i ,30 °C 220
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HEAM,10 /L BRI, 5 ¢/ (NH,),S0,,3 ¢/L
KH,PO,,1 g/L. K,HPO,,0.5 g/L. MgS0,-7H,0) ¥ 250
mL #H A, 22 °C 220 r/min #E % 553 36 h,
1.6 EEHAMAFRIE _ROREEHG

B 0.5 mL &R, A 500 pL %4 200 mmol/L
Gln,200 mmol/L. Ala—OMe -HC1,pH 8.5 (¥ JiK ¥ i&
WA JE B 25 CHER KB & B 2 h, in A4
B RT3 50 1.7% HPO, ¥ W2 1k I, 12 000
r/min .0 5 min, BCEWEWRAE 1.8 kil @ N4 —
1.7 EBEHNE

B 0.5 mL ABER , IA 500 wL &4 200 mmol/L
GIn,200 mmol/L. Ala-OMe -HCI,pH 9 ) 0.1 mol/L
W2 -NaOH 22 vhik, TR 2) )5 25 CHa R i
R 5 min, A SERF AT 341 1.7% HiPO, ¥
WZEE W, 12 000 r/min &0 5 min, B EIE R
FERTATAE o (— AN BTG B SR 1 mL R BRI TE 1
min A 1 wmol 7= ¥ T 75 i i)
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A 200 wL H 200 L 0.1 mmol/L U i iz 44 , 50
L AT A (50 mg 482K —HIEE A 4.5 mL Iz
WA, A 500 WL 0.1 mmol/L DU B ER 44,50 wL B-
OB RSIE 4 C, R fE—E)HIRS), F 37 C
fH K788 T KT 25 min, LA 500 wL i sh AR %
fi#,0.22 pm AHLFRBELLUE, B 10 pL M8 HPLC 23 #7 .

2)HPLC #5I « >R H v RO AH €538 75 K U L-14
AL LA Z R VR BT, A5 S T L B A Sy
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1.9 %Rk
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bR o 2 B 5 S VAR B ) P Ak B T R 1 A
b)) i i O £ 0 A A S by A& A BAR AL 4G pH
(8.8.5.9.9.5.10), & FF (10.15.20.25.30.35 °C),
fifg 5 i ¥ = B B 1] (0.5,1,1.5.2.2.5 h), i FE 9
W It (Ala—OMe - HC1:GIn=100:50,100:100, 100:
150,100:200,100:250,200:200) ,
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Table 2 Results of codon optimization process o—amino

acid ester acyltransferase

BeAL T ¥ T A
96

GC & /%

AL % i 1 3 365 48.81
IR Y £ | | 48.76
JHEE RNA —

7 71 48.22
gk 8 8
AR GER 384 350 48.22

pUC19-phoC—SAET £ 5 XUHFY] , 45 R WA 2,
3 Wk A B OBUR B 5 IE X 1E B, 28 DNA I 3 1% % 51
SEAIERG . LARIE IR ) pUCT9—phoC—-SAET 5t
B, P H P REI9, 54T PCR ¥4 ¥ PCR /=9
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Fig. 2 Single,double digest of pUC19—phoC-SAET
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Fig. 3 Products of PCR
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Fig. 4 Single,double digest of pES—Ptrp2-SAET
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Fig. 5 Effect of different recombinant expression vectors
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R i, Ik DHSa/pET21a—phoC-SAET
R

®3 FAREAARBHENRE _K~-E2580F
Table 3 Yield and « —amino acid ester acyltransferase

activity of different recombinant strains

- (mg/L) (U/mL)

BL21(DE3)/pET21a—phoC—-SAET 64.6 0.18
JM109/pET21a—phoC-SAET 71.8 0.19
DH5a/ pET21a—phoC-SAET 104.7 0.25

23 EEBMRWK

SR R BE R RAR 22, 38 0] 43 Ry kT A AR AR
FIUR B S5 A WA T T 38 2ok 0 & B R R AT ) A
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Fig. 6 Growth curve of recombinant E. coli DHSo/
pET21a-phoC-SAET
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Fig. 7 Optimization of different carbon source
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Fig. 8 Optimization of different inorganic nitrogen source
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