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Preparation of calcified alcohols analogues by bioconversion using
Pseudonocardia sp.
LI Fei-Hong® CHEN Xiang-Dong"” WANG Hui' J Nai-Qi* WANG Xue-Meng?
BAO Zhang-Jie® REN Cong*

(1. School of Life Science and Technology, China Pharmaceutical University, Nanjing, Jiangsu 210009, China)
(2. Nanjing Heron Pharmaceutical Science and Technology Co. Ltd., Nanjing, Jiangsu 210009, China)

Abstract: [Background] Recently, the medicinal value of calcified acohols analogues (active
vitamin D and its analogues) in the treatment of tumors therapy and immune regulation has gradually
been discovered and examined. However, as the current method for chemical synthesis is complex
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and difficult, more efficient preparation method of calcified alcohols analogues becomes a hot
research focus. [Objective] In order to bioconvert the substrates of calcified alcohols analogues
using Pseudonocardia sp. and further improve the bioconversion rate. [M ethods] Raw materials and
intermediates commonly used in chemical synthesis were bioconverted with Pseudonocardia sp. to
find appropriate substrates. The bioconversion conditions were optimized by single factor method
and orthogonal test. [Results] Alfacalcidol (1a-(OH)VD3), eldecalcitol intermediate (AD-MO07) and
paricalcitol intermediate (PC-MQ7) were bioconveted into calcitriol (1a,25(0OH),VD3), eldecalcitol
intermediate (AD-M08) and paricalcitol (PC). The optimal bioconversion conditions of the above
three substrates (1la-(OH)VD3;, AD-M07, PC-M07) were as follows: peptone 20.0 g/L, glucose
15.0 g/L, PMCD 0.5%, temperature 25 °C to 30 °C, inoculation quantity 5% to 10%, bioconversion
time 72, 72, 96 h, substrates concentration 1.2, 0.6, 0.6 mg/mL, initial pH 6.0 to 8.0. Under the above
conditions, the maximum bioconversion rate of the three products is 85%, 96%, 75% respectively.
[Conclusion] By optimizing the bioconversion conditions, the bioconversion rate of the three
products was markedly increased, which provides a good reference for more efficient preparation of
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calcified alcohols analogues by bioconversion.

Keywords: Bioconversion, Calcified alcohols anal ogues, Pseudonocardia sp.
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Table 1 The steroids and non-steroidal substrates used in

this paper
MR EY LRI EY
Steroids Non-steroidal
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7-Dehydrochol esterol Vitamin D3
Eldecalcitol intermediate Paricalcitol intermediate
(AD-MO04) (PC-M07)
Eldecalcitol intermediate 1la-(OH)VD3
(AD-MO07)
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Figurel Thegrowth curvesof strain Pseudonocardia sp.

®2 FHIHPLC #NEMH
Table2 High-performanceliquid chromatogram detection
conditions of the products

AD-M08 10,25(0H),V D3 PC
1] B % 1] B % 1] B &
Time B Pump Time B Pump Time B Pump

(h) (%0) (h) (%0) (h) (%0)

0 75 0 60 0 60
15 77 10 60 10 60
20 90 15 100 30 53
30 90 25 100 40 53
32 75 26 60 45 100
40 75 35 60 50 100
= = = = 60 0

Note: —: The end.
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Figure2 High-performanceliquid chromatogram of products
Note: A: AD-MO08; B: 10,25-(0OH),VD3; C: PC.
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Figure5 Effect of different nitrogen sourceson the conversion rate
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Figure7 Effect of conversion conditionson conversion rate
*3 EXREEFESKFERI
Table3 Factorsand levels of orthogonal test
FEN A R B PMCD ¥/ C DR inylET
Factor Substrate (mg/mL) PMCD (%, WIV) pH Time (h)
1 0.6 0.2 4.0 48
2 0.8 0.5 6.0 72
3 12 10 8.0 96
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Table4 Resultsand range analysis of orthogonal test

Conversion rate (%)
Test A B C D
10,25-(OH),V D3 PC AD-M08

1 3 2 3 1 76.65 43.56 49.09

2 5 3 1 2 45.03 38.28 36.83

3 2 1 5 2 55.09 43.46 78.45

4 2 3 2 1 47.20 35.22 80.66

5 2 2 1 3 62.09 46.25 52.03

6 1 3 3 3 51.66 57.06 86.04

7 1 1 1 1 43.06 36.06 50.44

8 3 1 2 3 54.32 60.88 41.33

9 1 2 2 2 78.06 62.09 89.03
1a,25-(0OH),V D3 K1 57.59 50.82 50.06 55.63
Ko 54.79 72.27 59.86 59.39
Kz 58.67 47.96 61.13 56.02
R 3.88 24.31 11.07 3.76
PC K1 51.74 46.80 40.19 38.28
Ks 41.64 50.63 52.73 47.94
Ks 47.57 43.52 48.03 54.73
R 10.10 711 12.54 16.45
AD-M08 K1 75.17 56.74 46.43 60.06
Ko 70.38 63.38 70.34 68.10
Ks 42.27 67.70 71.19 59.80
R 32.90 10.96 24.76 8.30

150 -
-@— 10,25-(OH),VD,
- AD-M08
3 —A—PC
3 1001
=
8
&
£ sof
@]
0 I 1 1 |
0 50 100 150 200
t (h)

8 mMFEHTHEMLER

Figure8 Bioconversion resultsin optimal conditions
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