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Modification of L-amino Acid Deaminase Gene by Error—prone PCR to

Improve the Production of a—keto—B—methylvaleric Acid from L-isoleucine
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Abstract: In order to make directed evolution on L-amino acid deaminase coming from Proteus
mirabilis ,the error-prone PCR was used to introduce random mutagenesis to the gene to construct a
mutation library and screen for mutants which could have high production of a-keto-3-methylvaleric
acid. The optimal reaction conditions of the mutant named 7/23-6 were as following. The optimal
substrate concentration was 900 mmol/L L-Ile. The optimal reaction tempreture was 30 ‘C . The
optimal reaction pH was 8.5. And the optimal reaction time was about 21~24 h. Under these

conditions, 102 g/L a-keto--methylvaleric acid could be got with 87% substrate conversion rate as a
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result. Compared with the original strain,both the a-keto--methylvaleric acid production and

substrate conversion rate were improved 13 %,and its thermostability was improved 36.7 %.
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Table 1 Strains, plasmids and oligonucleotides used in the reseach

pET-20b(+)-pma/E. coli BL21(DE3)

E. coli BL21(DE3)
pET-20b(+)
EP/pma-1
EP/pma-2

£ pma 9 9 E 4K AT B BL21(DE3), LA pET—-20b(+) J 2544 , 1)
i 5K Nde 1 F1 Xho 1

Invitrogen, Carlsbad, CA
Invitrogen, Carlsbad, CA

ATGAACATTTCAAGGAGAAAGCTACT
TTACTTCTTAAAACGATCCAAACTAAAC
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Fig. 1 Process of high throughput screening
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Fig. 3 Effect of pH on whole—cell biocatalyst
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AL B2 1 7E e A6 SN 4T 24 h J§ KMV 3k B 5 K
B, X HEARAE 21 h B SR B e KM . AE 7% A O i 17

V(5] JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.37 No.11 2018



B3

N

ot

SEEAE,F . B PCR R4 8 L-A A M BLR B A L L-JF 72 R 4 & a-B-B- 7 A E R 8k &

21 h ZJ5 , KMV 7= 4 38 i i B 7 % 4 AR, X il
FH AR Ak 52 07 I 309, 4 200 A A 550 1 il AL 1
28 K B FRAR

_ W20 °C
5 m235<T
i 100Fm 30 C
g m37C
H 80

B

& 60

&

2-fiil-3-F 3L IE

5/13-26 7/23-6 Pma

B 4 R BT 4 20 B R L R Y S0

Effect of reaction tempreture on whole —cell

Fig. 4
biocatalyst

100+ g 51326

—o—7/23-6
I —&— Pma

o
(=]

o0
(=]
T

~
[=}
T

(o))
[=}
T

W
(=}

23— PP B E IR RR T VR 2/ (/L)

2 14 16 ﬁ}g/h 20 22 24
B 5 ek A B i X 4 4R R Ak R E B
Fig. 5 Effect of reaction time on whole—cell biocatalyst

224 REKRL@MBRELA RERDIKRE H
600~1 200 mmol/L L-Ile J& [l PN & & T 5 4~k &
BE, W 4 0 Mg AL R HEAT 21~24 h JE i de K
KMV 778, Al DL B8 bk 5/13-26 1 7/23-6 fix
T W E 244 900 mmol/L L-Tle, 1 #) 4 i f i
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Fig. 8 Comparison of thermostability between different
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R H bR 7 IR A 1 B EGE . ARl
FH B v 8 2 0 08 7 ik B R ARAIR . AR B K T
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IEME,F . B4 PCR B3 L-R L 8 bR B o ML 4510 L% 52 BB & & —BA—B—F JL OE R Bk &

Yy F b SR A AE OS2 AR T R e PR s BT A AT Y E R L8 R 1 it 2 il 11 2
JHLAC B[] 2 58 T L—-Tle 70 NP HH IRE, JRG 400 1 40 161 By 9 5 e REEME N & 5 H AR AR5
YERIA BB R o B Ah, 7= Wy 3 i FE A BIE 52 vh R B 38 1Y 28 Y 2R AR PR B AR, TC TR T e
PRI, R B KMV 2 9561 9 i — 25 AP v ) AR 4 A [ A
A ] ) o T L2 R R i 2 T 1) 1% P 7 S P Yo% PCR B A (a7 1 Rf i, HOR A L 38
A SR Aok A v [R]  S2 7 A R RUI ] | PR T . AWEGER B 5 PCR GE I AR AT
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