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Optimization of cryopreservation and lyophilization for
demethylvancomycin producing strain—an assessment of

10-year preservation

WANG Yao-Yao ZHU Yan-Yan HAO Hui-Yun FU Mei-Hong
WANG Ya-Li ZHANG Xue-Xia"

(National Engineering Research Center of Microbial Medicine, Hebei Industry Microbial Metabolic Engineering &

Technology Research Center, New Drug Research & Development Company of NCPC, Shijiazhuang, Hebei 050015, China)

Abstract: [Objective] Due to the difficulties in preserving demethylvancomycin producing strain, we
optimized the preservation conditions, and assessed the 10-year stability of different preservation
methods with liquid nitrogen preservation, —80 °C cryopreservation and lyophilization outcomes.
[Methods] Using glycerol and skim milk as the basic protective agent for cryopreservation and
lyophilization, the effect of cooling rate for liquid nitrogen cryopreservation and impermeability
protective agents such as trehalose and polyvinylpyrrolidone (PVP) to these three preservation methods
were studied. Ten years tracking assessment on optimal preservation method was performed. [Results]
Among the three preservation methods, —80 °C cryopreservation showed the highest survival rate for
demethylvancomycin producing strain, followed by liquid nitrogen cryopreservation and lyophilization.
The optimum cooling rate for liquid nitrogen cryopreservation was rapid freezing, and the optimum
protective agent was as follows: 8.0% glycerol with 3.5% trehalose for liquid nitrogen cryopreservation,
6.0% glycerol with 5.0% PVP for —80 °C cryopreservation, skimmed milk with 6.0% trehalose for
lyophilization. The 10-year survival rate of liquid nitrogen preservation reached 70.6% through
optimum preservation condition, productivity of demethylvancomycin remained 92.9% of the original
level. [Conclusion] Under optimum preservation condition, liquid nitrogen cryopreservation is suitable
for long-term preservation.

Keywords: Demethylvancomycin producing strain, Liquid nitrogen cryopreservation, —80 °C
cryopreservation, Lyophilization, Trehalose, Polyvinylpyrrolidone
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Figure 1  Comparative effect of three preservation
methods on survival rate of Amycolatopsis orientalis strain
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Table 1 Effect of cooling rate on survival and mutation rate of Amycolatopsis orientalis strain after liquid nitrogen freezing

431287 933 R S JEarES G
Cooling rate (°C/min) Material and cryotube containing (mL) Survival rate (%) Mutation rate (%)

Directly into liquid nitrogen PEIEAE 0.5 mL 42.1 12.2
Directly into liquid nitrogen Corning & 0.5 mL 38.7 14.7
Directly into liquid nitrogen Corning 45 1.8 mL (X R) 34.8 18.5
—1 °C/min two step cooling Corning 4 1.8 mL 0.4 =

—5 °C/min two step cooling Corning 4% 1.8 mL 3.5 -

—10 °C/min two step cooling Corning % 1.8 mL 12.3 27.4
—20 °C/min two step cooling Corning % 1.8 mL 18.9 25.2

FEEPREP Ny 21
Note: —: Not tested.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



R ST SR ARG R . % TR PEILIL B 10 47 MR (AR 1631

—— Survival rate

50 —=—Mutation rate 135
451
2 30
o 40 [ " /;
S 351 1252
g 30} {208
- 25} =
g 20! : 15%
g 15} 1105
2 10t =
50 15
0 | L . \ lo
0 10 20 30 40 50

Glycerol concent (%)

2 RIPFIHIBIRE N R G IR B B B R R R
ERME SRR

Figure 2 Effect of different glycerol concent on survival
and mutation rate of Amycolatopsis orientalis strain after
liquid nitrogen freezing
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Figure 3 Effect of different impermeability protective
agents on survival rate of Amycolatopsis orientalis strain
after freezing or freeze-drying
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Table 2 Effect of combined protective agents on survival and mutation rate of Amycolatopsis orientalis strain after
freezing or freeze-drying

siasl PRFTT % KR FRIER A A
Protective agents Preservation method Water content (%) Survival rate (%)  Mutation rate (%)
Glycerol 10.0% (contrast) AT 42.1 12.2
10.0% Glycerol with 3.5% trehalose R 62.8 10.3
8.0% Glycerol with 3.5% trehalose AT 75.5 6.4
6.0% Glycerol with 3.5% trehalose AR 68.2 7.8
Glycerol 15.0% (contrast) —80 °CILIR ZR IR 47.9 11.7
10.0% Glycerol with PVP 5.0% —80 °CAIGRY VR A 60.7 103
8.0% Glycerol with PVP 5.0% —80 °CAIRIRYR VR {78 75.2 8.5
6.0% Glycerol with PVP 5.0% —80 °CAILTRY VR A7 87.1 43
Skim milk (contrast) BURTH 23 45 30.4
Skim milk with 3.0% trehalose VR T 1 2.1 16.5 25.2
Skim milk with 6.0% trehalose BT 2.5 35.6 15.7
Skim milk with 8.0% trehalose PR T 23 22.8 23.5

RARIEGE Y TR PO PR, R R4y rh ot
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Table 3 Tracking investigation on Amycolatopsis orientalis preservation methods in 10 years

PR 125 PR 8] ERRIES AR SRR KK
Preservation method Time Survival rate (%) Mutation rate (%) Productitvity of demethylvancomycin (mg/L)
Liquid nitrqgen cryopreservation (8.0% 0 75.5 6.4 6 540
gi)};(iielig with 3.5% trehalose, rapid LA A 759 76 6638
31H 73.8 7.5 6 609
6 1A 72.1 8.2 6246
14F 74.5 8.5 6509
24F 76.3 8.7 6430
34F 70.8 9.2 6359
SAE 72.6 9.3 6247
8 4F 71.2 10.3 6150
10 4F 70.6 11.6 6074
—80 °C cryopreservation (6.0% glycerol 0 87.1 4.3 6 658
with PVP 5.0%) 14H 85.3 5.7 6592
31 H 87.6 6.2 6 640
6 1A 86.3 6.3 6831
14F 81.4 6.0 6 549
24F 82.1 6.8 6338
34F 52.1 7.5 5738
S4E 232 15.8 5430
8 4F 5.7 19.3 4 876
10 4F 1.2 25.7 4217
Lyophilization (skim milk with 6.0% 0 35.6 15.7 6176
trehalose) 1A 328 15.9 6155
34MH 27.5 17.4 6280
6 1H 223 18.6 6073
14E 10.2 28.5 4328
24F 0.3 = =
34F 0.02 = =
S4E 0.000 5 = =
8 4F 0 = _
10 47 0 - -
e = AKEI.

Note: —: Not tested.
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