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Strategies on Improving the trans—4—Hydroxyproline Production from the
Engineering Strain E. coli

WANG Xiaojiao, YANG Huimin, ZHANG Zhenyu', SUN Fubao, ZHOU Hao
(School of Biotechnology , Jiangnan University , Wuxi 214122, China )

Abstract: To enhance the yield of irans-4-Hydroxyproline from the engineering strain E. coli
IM109AargB/pUC19-BH, optimization of fermentation medium and culture condition was carried
out with a single-factor and orthogonal design experiment. Further,a recombinant E. coli
IM109AargB/pUC19-BHV , containing the vitrescilla hemoglobin gene VHB was constructed to be
desirable for high-density fermentation. Results showed that the fermentation medium was optimized
as follows:maltose 10 g/L,glycerol 5 g/L,trypsin 22 g/L,K,HPO, 4 g/L,FeSO,:Vc 5 mmol/L,
MgSO, 1.7 g/L,NaCl 3 g/L and CaCl, 0.005 g/L. The optimal fermentation conditions were as
below :inoculum size 4% (v/v),initial pH 8.5 and culture temperature 30 ‘C . At 24 h of the
fermentation,the yield of P4H reached 1 602 mg/L,which was about 1.4 times of that before the
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optimization. In a 7 L fermenter, the recombinant E. coli IM109AargB/pUC19-BHYV yielded 18.3 g/L
of P4H,13.2% higher than that of the parental strain,indicating that the introduction of VHB gene
was beneficial for the high-density production of trans-4-Hydroxyproline.

Keywords :

hemoglobin, fermentation optimization
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# 1, Hp E. coli IM109 E 15 &=, i kL pUCT9 1
N FE R IR AR
x 1 SEIGATABE KRR
Table 1 Strains and plasmids used in this work
IM109, K 2 B ik 3 2 (AargB),
Jkr pUCTS, &R itk & A

B coli WS R T, B "ﬁf}g
2 ML hyp BERMEEEE 0
FL[H proBA2
IM109, H; % BR ik i 24 (AargB),
ki pUCLY, B Hith, & A
E. coli IM109AargB/ % R H 5k g 8h + up . F4k KT
pUCI9-BHV AL hyp 45 20 R 4 i 28 745
FEH proBA 2. 7 W Bl 4 I 21
%N VHB
1.1.2 XA &M E  FEEETE PCR G AL

Ao R 2R B B KA B JIAR AN 8 5 X
THRAE EIREE R O R A R R O
B K e e 25, 32 AR W 2.
x2 FERA
Table 2 Main Reagents
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FEF Bk DNA /B4R 38 7] 6 %5

EEW~E (R
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Table 3 Primers used in this work
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/L, M (R Ak B i e 43 1 0.05.1,1.5.2 g/, Ca™
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B R, DU RO AL S 0 25 SR A o [ 7 (DR
ANAZ
123 KB 400 h it RS WG pH
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7.5.8.5.9.5, A7 K WEAL AL 0 2 5 B 5% 0B 0 P4k
B SRR B 4y )% % 26 .28 30,3537 °C, AT Kk
AR 3 5 22 AR R 43 B8 ) P Ak < 2 ol R B 40 B30y
B 2% 4% 6% 8%FN 10% , 47 Sz BEA AL i 1 .
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M
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o5 2 A5 A i 48 7 1k 2 BROCHRT 141
132 XWmHHRZEmBYELT & BTHK
o T JE 2 285 A L %) 27 A T 1 R R A 10,

133 4 VHBARW EM R EME NTHET
SR ERE, LAZ W1 B A 10 2T 8 3 DR O AR, ) A
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Fig. 2 Construction of recombinant plasmid pUC19-BHV
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Fig. 3 Optimization of different carbon source
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Fig. 5 Optimization of different nitrogen sources
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Table 4 Orthogonal factors of medium optimization

A 7 ZE W (e/L) 7.5 10 12.5
B Hra/(g/L) 2.5 5 7.5
C JHEEE /(L) 18 20 22
D K,HPO,/(g/L) 2 3 4
E E%&%Zi;/l;\)/c 1:1)/ s p ;
F B B T (M) (/L) 1.3 1.5 1.7
G i ES F-(Na)/(g/L) 2.5 3 3.5
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x5 EXMRURBER
Table 5 Result of orthogonal test

EX 8 i T 2R R K,HPO, BT BT ¥ 7 /(mg/L)
1 1 1 1 1 1 1 1 598. 311
2 1 2 2 2 2 2 2 997. 149
3 1 3 3 3 3 3 3 1 267. 633
4 2 1 1 2 2 3 3 1 070. 116
5 2 2 2 3 3 1 1 599. 843
6 2 3 3 1 1 2 2 1 169. 139
7 3 1 2 1 3 2 3 346. 729
8 3 2 3 2 1 3 1 479. 604
9 3 3 1 3 2 1 2 654. 714
10 1 1 3 3 2 2 3 460. 514
11 1 2 1 1 3 3 1 616. 308
12 1 3 2 2 1 1 2 604. 438
13 2 1 2 3 1 3 1 1 070. 457
14 2 2 3 1 2 1 2 1 205. 002
15 2 3 1 2 3 2 3 542. 843
16 3 1 3 2 3 1 2 1173. 138
17 3 2 1 3 1 2 3 1 026. 038
18 3 3 2 1 2 3 1 456. 302
ky 757. 392 786. 544 751. 388 731. 965 824. 664 805. 908 522. 903
ks 942. 900 820. 657 679. 153 811. 215 807. 299 757. 069 946. 817
ks 689. 421 782. 511 959. 172 846. 533 757. 749 826. 737 919. 993
R 253. 479 38. 146 280. 019 114. 568 66. 915 69. 668 423. 914

KT 2 2 3 3 1 3 2
54y wiiley AB.CiDE\FG,

242 F KA #H IM109AargB/pUCI9-BHV # 243 & 4 X ) 4F # IM109AargB/pUC19 -BH %
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