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Abstract: [ Objective | Paclitaxel has a broad—spectrum anticancer effect, but its content in Taxus is
extremely low, which was unable to meet the growing clinical needs. At present, Taxus suspension cell culture

technology is considered to be one of the effective ways to solve the scarcity of paclitaxel. However, cells are
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prone to genetic variation after continuous passage, resulting in poor cell growth and decreased ability to
synthesize paclitaxel.To solve this problem, this study proposes an optimized method for cryopreservation of
Taxus wallichiana var. mairei suspension cells. [ Method | The effects of preculture temperature, preculture
time, pretreatment agent, dehydration time, cryoprotectant and thawing temperature on cell survival were
investigated by single factor experiment with Taxus wallichiana var. mairei suspension cells as materials. On
this basis, the response surface optimization of cryopreservation conditions was conducted with cell survival rate
as the optimization objective. [ Result | According to the single factor test, three significant influencing factors
were selected, which were sucrose concentration, dehydration time and thawing temperature. By response
surface optimization, the optimal preservation conditions of cells were obtained. Taxus wallichiana var. mairet
suspension cells were first precultured in B5 medium for 12 days at a preculture temperature of 5 °C , then
pretreated with 6.6% sucrose for 30 min at room temperature, removed the pretreatment agent, added 20%
ethylene glycol + 35% glycerol + 10% dimethyl sulfoxide + 10% sorbitol as cryoprotectant, dehydrated at 0 °C for
31 min,iced at 0 ‘C for 30 min, placed at =20 ‘C for 2 h, and finally placed in a refrigerator at —80 °C for 14 days.
The frozen suspension cells were rapidly thawed in a water bath at 41 °C for 60 s, and then washed with B5
medium containing 1.2 mol/L sucrose to remove the protective agent. Finally, the suspension cells were
resuscitated on BS medium.The survival rate of Taxus wallichiana var. mairei suspension cells after the above
cryopreservation treatment could reach 68.19%. [ Conclusion ] In this study, the cryopreservation system of
Taxus wallichiana var. mairei suspension cells was established and optimized, and a certain cryopreservation
effect was achieved, which provided a technical reference for the long—term maintenance of Taxus wallichiana
var.mairet and other medicinal plant cells.
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Tab.2 Effect of different cryoprotectant on cell survival rate and viability

G DMSO ¥ J#£/% TRERHR /% LB B 1% AMLATF 1R/ % dillikepl
Number DMSO concentration  Sucrose concentration Sorbitol concentration — Cell survival rate Cell viability
1 0 0 0 17.51+1.29¢ 0.12+0.03"
2 5 0 0 29.68+1.37° 0.44+0.02°
3 10 0 0 30.62+1.33¢ 0.57+0.03"
4 0 5 0 24.11+1.43" 0.46+0.02°
5 0 10 0 28.62+1.11° 0.40+0.02"
6 0 0 5 37.06+1.61" 0.56+0.03"
7 0 0 10 42.02+1.21° 0.63+0.02"
8 5 5 0 31.79+2.94° 0.32+0.02
9 5 10 0 32.40+2.42° 0.30+0.03"
10 10 5 0 25.42+1.92' 0.22+0.02¢
11 10 10 0 31.60+2.52° 0.35+0.02°
12 5 0 5 41.10+2.38" 0.52+0.03"
13 5 0 10 51.83+2.28" 0.66+0.01"
14 10 0 5 46.61+1.73 0.60+0.03°
15 10 0 10 64.26+3.20" 0.92+0.03"
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%3 Box-Behnken X% it &id 645 R
Tab.3 Design and results of Box—Behnken experiment

R iass A RN BE 1% B+l K 5 1] /min C. fif VR EE/C. ML 15 /%
Test number Sucrose concentration Dehydration time Thawing temperature Cell survival rate
1 1 1 0 64.32
2 -1 1 0 58.65
3 1 -1 0 62.11
4 -1 -1 0 62.94
5 1 0 1 60.83
6 -1 0 1 57.34
7 1 0 -1 60.30
8 -1 0 -1 59.96
9 0 1 1 58.82
10 0 -1 1 60.51
11 0 1 -1 61.27
12 0 -1 -1 62.00
13 0 0 0 70.52
14 0 0 0 70.15
15 0 0 0 69.93
16 0 0 0 70.80
17 0 0 0 71.73

222 MAEI BT EH5H
XoF 4 AT TG 2R A 45 A T LA, A5 B 47 15 R TR M B (A) /KBS ] (B) AR T (C) i —
R 202 8] )y RS
Y=70.63-1.08A+0.562 5B+0.753 8C+1.62AB+0.787 5AC-0.24BC-4.83A°-3.79B~6.19C>
R4 Al AR F=117.92,P<0.000 1, R IZAIN B35 . R4DI0 P=0.770 3>0.05, K ADIUA i
F4 EFERHEN

Tab.4 Analysis of variance of regression model

Source Sum of squares df Mean square F value P value
Model 385.26 9 42.81 117.92 <0.000 1 ok
A 9.40 1 9.40 25.88 0.001 4 ok
B 2.53 1 2.53 6.97 0.0334 *
C 4.55 1 4.55 12.52 0.009 5 o
AB 10.56 1 10.56 29.10 0.001 0 ok
AC 2.48 1 2.48 6.83 0.0347 *
BC 0.2304 1 0.2304 0.6347 0.451 8
A’ 98.30 1 98.30 270.78 <0.000 1 ok
B’ 60.46 1 60.46 166.54 <0.000 1 ok
(0% 161.16 1 161.16 443.95 <0.000 1 ok
Residual 2.54 7 0.3630
Lack of fit 0.569 8 3 0.1899 0.3854 0.770 3
Pure error 1.97 4 0.492 8
Cor total 387.80 16
R 0.993 4
R 0.9850

Adj

RS (P<0.05) 5+ 22504 i 35 (P<0.01).
* is significant difference (P<0.05) ;#* is highly significant difference (P<0.01).
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A WER I, AR A BREE 2800 10 JE A Ptk 35, O AR DR AR R8RS ™, B b PR A M 28 50 4 d F 3%
FeIe , AR AR R A ™, T 4L OAZ A SR TG 35 6 i FREA TV AR ARAE L AR 5 40 L 3% ]
e AT A TR 35 12 d R S A7 R e T H A A

T Ak 3 — i 2 ) PR AV VA B 7 8 VR LR 4 50 60 40 B 0 — 25 WK ) B 75 e 40 %o 328 3 Jolh e 7 A —
(1R 38 o7 P /0 K AR A 0 o 2 SRR 9 T TR A R A TR AR R ) vk R 3 B 1
0.2 mol/L A 1 Ay 7 Ak 2770 Ak B 200 fi A, ¥4 R A0 B 190 7 3% 8 RV A0 L A o Y3 S P R AR [ Citrus
limon(L.) Burm. FIZE2R BRI VR IRAAIE 58 h R 30, (8 17.5% H i A 17.5% FEREZE I MS 35 5% Sk
13 Tk 3845 ) T 250 VR S A7 16 R AR S A1 . Gowthami 252 K Hy— Tl e 5% 640 7N 0 3 4 ¥4 R AR A
Fe R VIARAT KN AL (Dahlia germplasm) # T, W58 R B 238 54 2.0 MCH AT 0.4 MRS A9 MS AR BE 57
SETRUAL B A ZE I AE MR R 5 - AR RNy 44.44% , HAS TR AI G B & 2 5 . AP A Bl 4L G241
TEZE TR T FH 6.6% FEFETAL I 30 min J5 , 20035 3 IS 5805 5

58 7K Ak PR 2 A A R AT R A 1) S, 7T i BB 0 PR A T R A A Rk B IR K ] . 5 Ak B
()45, v RETCIE 52 A bR 240 09 A ek, 5S040 I 7 FA TR el R Hp e A DR K ot 473 T A0 L 5 A A B
a4, 2 X6 40 A 7= A 2 3 1 R Gl B IR 7K, 92 i A 20 B T PR B AR L 28 30T R Ik, B /K el i) 7 o %
BRRPEHI Y I A PR AN AR A AR BRSSO L A % 18 . RIS C A MIRGERE AR
A B R K IS 18148 A5 AN ], QoK g 7 R0 B 26 0B 7K 120 min 25 & PR IEAL B |, AR PR A7 Ab
PR (96 R S AR VS B A7 176 24 1T 35 62.26% FI1 51.68%, 4 Fi F 25 85 (A A Bk 28 2 ffi 1] PVS2 i 7K 4b 34t
20 min 3§ 30 min, HANHIAEE F N 78.3%~95.1% , 2R ¥4 R 7351 K 50.5% .63.2% . 71.4% F1 78%™!, Panis
PSR, EAEZERTE 0 “CT PVS2 YR A EAL BRI [H] 4 30~50 min, HIARRCEIE T 23%~46%. WA
RIEE R FE 760 CT R 4 S BRI AE A VRO 57 T B K AR B 31 min, FTFRA5-4 = B9 5 40
JAFIE %

A VR AR 350 X6 40 2H 2000 A0 1 8 AL TR DR A7 AT R i), AR A JHL 2 75 2 3 A G v 0 A 98 3 1
FEHEB B2 . A7 WF 53R WREAS [R] 28 7Y () LR 47 700 4 A il T DA TH OR3P R00CR BRI AR .
Varis 25 03 T A R G AR 37 500 5 B8 )88 2 42 (Picea abies L. Karst) RE 20 28 AR AL B 52 ) | 25 56 % 3
2H 518 1 PEG6000 | 4 4l A1 DMSO 1 4 ¥4 VR U475 RE Wik 35 42 s IR PR ZH 2L (a1 %8 . Cameras S5 HIFSY
TS AR A B 72 KR M (Pinus pinea 1) JR 202 FUSEAAE 71 952, 25 51 8 R4 FH 5% PEG-
JEME-DMSO AJ LR 2 2 m IR R IR o ARBIFSR R T DMSO JHEME AT LL LI 3 FloAS )k 2 v VR AR 47
FNHEFT L AR, & BT FH DMSO | JREAR 1L R A 342 140 40 6L 26 A O i 0% 1 e T 20 6 ol FH el 240
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