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W OE: ATHRERBERAORKTAE RN T T ERAE, NABEHLIE Xanthomonas rubrillineans F %1% o-5,
AERES KRB R B AR T, HAAKRBAFE T EA. AKBEENSRIEE AT, 2AF Rty Ea
o- R IR BR Bs K AR B A AR R O A 0 R IEIRE . K€ pH AR R ERL., 2R AMBERR LIRS, T4
o- B IR BL BE K AR B 6 AR F & H 70 kDa. HALS R AT W R RiE pH A (6.0£0.1), RIEREH 36 C. &
MR JE 2 # 7-ATTC 30 mmol/L. HPGM-HCI 120 mmol/L, &/ & 22 U/mL B, kFawhedb R3] 643%.
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Synthesis of cefatrizine by recombinant a.-amino
acid ester hydrolase
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Abstract: To explore the enzymatic route of cefatrizine synthesis, a-amino acid ester hydrolase (AEH) gene was cloned
from the whole genome of Xanthomonas rubrillineans, and expressed heterologously in Escherichia coli BL21 (DE3). The
effects of temperature, pH and substrates’ molar ratio upon the transformation yield of cefatrizine by purified recombinant
AEH were investigated. The monomer of AEH was determined as 70 kDa by SDS-PAGE. The optimal pH and temperature
reaction were (6.0+0.1) and 36 °C for cefatrizine synthesis. The transformation yield was 64.3% under 36 °C, pH (6.0+0.1),
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when the concentrations of two substrates were about 30 mmol/L (7-ATTC) and 120 mmol/L (HPGM-HCI), respectively,

and the enzyme consumption was 22 U/mL. The results pave the way for optimization of the industrial enzymatic synthesis

of cefatrizine.
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Fig. 2 SDS-PAGE of purified recombinant AEH. M:
protein marker; 1: sample of recombinant AEH after
affinity chromatography.

Table 1 Purification of recombinant AEH from E. coli BL21(DE3)

Purification steps Total volume Total protein Total activity  Specific activity ~ Purification Activity

P (mL) (mg) () (U/mg) fold recovery (%)
Cell free extract 250.0 265.0 2173.0 8.2 1.0 100.0
Affinity 18.0 2.3 1412.0 615.0 75.0 65.0
chromatography
Ultra _centrifugal 2.0 1.7 1257.0 7300 89.0 58.0

filtration

Data in the table was calculated based on 1 L of recombinant E. coli BL21(DE3) fermentation broth.
a: Cephalexin synthesis activity.
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Fig. 3 Effect of pH on initial activity of AEH toward
cefatrizine synthesis. The initial activity under optimal
pH was standardized to 100%. All synthesis experiments
were performed in triplicate by purified enzyme.
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Fig. 4 Effect of temperature on initial activity of AEH
toward cefatrizine synthesis. The initial activity under
optimal temperature was standardized to 100%. All
synthesis experiments were performed in triplicate by
purified enzyme.
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%2 =B AEH &1L 7-ATTC 1 HPGM & B L 18 g s

Table 2 Enzymatic synthesis of cefatrizine from 7-ATTC and HPGM by AEH

Initial conditions of reaction mixture

Expesment No. ) U woll)  mol)  (mmovtymmon)
1 103.0 22.0 29.1 58.4 2.0
2 99.0 22.0 31.0 90.7 2.9
3 102.0 22.0 29.3 120.1 4.1
Results at the moment of maximum of cefatrizine
o et s (VI:EX) (i;“;i (;:]};iz) n(%ZT)Z Bal. E%/O I;uclei Bal. ré,;/gPGM
1 107 133 47.5 -
2 102 17.5 58.3 - -
3 106 18.1 64.3 89.9 100.1

Note: —: not calculated; Ry: initial ratio of two substrates molar. #cprz: transformation of cefatrizine regard to 7-ATTC; Bal. rg
nuclei: balance regard to nuclei = (Mass of 7-ATTC and cefatrizine)/Mass of initial 7-ATTC; Bal. rg HPGM: balance regard to
HPGM = (Mass of HPGM, HPG and cefatrizine)/Mass of initial HPGM.

—<&—HPGM % ——HPG% —6—7-ATTC %
—— CFTZrg 7-ATTC —x—CFTZ rg HPGM

---A ---Balance of HPG ---+---Balance of nuclei
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Fig. 5 Dynamics of cefatrizine synthesis by AEH.
Initial masses of 7-ATTC and HPGM were standardized
to 100%.
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