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Cryopreservation and nuclear transplantation of
Chinese sturgeon’s embryonic cells

YU Lai-ning' , WEI Qi-wei?, ZHANG Fan-rong', YANG Dong', YAO Yan-hong®, LIU Hong-yan'
(1. Medical and Life Science School , Jianghan University , Wuhan 430056, China ;
2. Changjiang Fisheries Research Institute , Chinese Academy of Fishrey Sciences , Jingzhou 434000, China )

Abstract: To preserve the genetic resources of Chinese sturgeon( Acipenser sinensis ), a kind of fish on the verge
of extinction, its blastula cells and gastrulae cells have been cryopreserved in — 196 C liquid nitrogen and gone
through nuclear transplant experiment. 4 cryoprotectant solution, i.e., CP1 (12%D), CP2 (10%P), CP3(8%
D +6%E) and CP4(7% +6%E) compounded with 3 cryoprotectants, i.e., dimethylsulfoxide (DMSO), 1,2-
propylene glycol (PG) and hydroxyethyl starch (HES), and survival rates of cryopreserved cells are 47.4% =
4.7% ,64.4% +3.6%, 54.7% +4.7% and 76.7% =+ 5.7% respectively. CP4 has the best effect in
preservation. It illustrates that non-penetrant cryoprotectant, hydroxyethyl starch can improve the survival rate of
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cryopreserved cells. The method of cooling by chilling that cells are put in liquid nitrogen directly after being
balanced for 30 minutes at the temperature of — 7 C is feasible after two freezing ways are compared. The
survival rates of cryopreserved embryonic cells are compared in different development stages, the survival rates of
cryopreserved blastula cells and gastrulae cells are 57.1% + 11.2% and 64.4% + 11.8% respectively. Results
indicated that the survival rates of cryopreserved gastrulae cells are higher than blastula cells( P < 0.05) . With
revival blastula cells and gastrulae cells as donors and unfertilized ova of the Chinese sturgeon as donees, nuclear
transplantation experiment has been made, during which, 469 and 392 ova were transplanted respectively with a
result of 5 and 2 cloned fish, the success rate of nuclear transplantation was 1.1% and 0.5% . It proves that

genetic resources can be preserved by cryopreserved embryonic cells combined with nuclear transplanting

technology .
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g,KC1 0.40 g,CaCl, 0.14 g,MgSO,-7H,0 0.20 g,
Na,HPO, - 2H,0 0.06 g,KH,PO, 0.6 g, #i%¥ 1.00
g,NaHCO; 0.35 go

2 &% 100 mL 8K & NaCl0.35 g,
KCl1 0.005 g,EDTA 55.80 mg,NaHCO; 0.02 g
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RE2EBRRAGRE0.5~8 h) WA BBEE

FEHE , DL R R NG IR AR AT R, O

F1

HESR L, HFEARRE N BRI EEE R,
1.7 GitEH&E
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Tab.1l Livability of cryopreserved embryonic cells of Chinese sturgeon

BREAREEER(%)

Rl IR TE (%)

BB AR survival rates of cryopreserved blastula cells survival rates of cryopreserved gastrulae cells
eryoprotectant separate method y —_ y y — y

solution — S BB H ZHBBE — B HBF v 2220

one-step freezing two-step freezing one-step freezing two-step freezing

CP1 (¢))] 40.3 42.5 44.8 43.6 48.5 47.7 51.7 52.1

(2) 44.8 41.4 49.9 45.0 46.6 47.3 54.6 56.8

CP2 (¢))] 59.5 60.1 63.7 62.2 64.6 63.8 67.7 69.4

(2) 62.9 61.3 61.1 61.4 65.0 66.8 69.5 70.9

CP3 (¢))] 50.1 49.5 53.7 51.8 54.4 59.0 64.3 58.5

(2) 48.3 50.6 50.4 51.3 56.1 59.0 59.8 58.6

CP4 (¢))] 65.2 70.5 70.3 73.3 76.5 80.6 80.2 82.7

(2) 76.1 74.6 76.2 71.6 77.0 80.8 86.5 84.3

2.1 WHSBATENLER
SBEBTELRERITELREHRSE L
(2) & B8 3 83 40 Jd B BE , TR 0k 0 8 40 LV R AR
FENAEERLEEEZR(P>0.05): 7 k(LA
60.1% +11.7% , 5% (2)k 61.5% +12.5%, {H
RN BETIEQ), — B 30 K

B, (1) X 10 min 24, i 5 ¥ (2) # % 35
min 224 . Bk, mE(OMRFIER),
22 AMAERPEAREER

FH SPSS13.0 for-windows 4 3%k 4 %t bR &4
RFEFTGRIT 5,4 BB FRPBREH RN
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R2 AMRAERPBRREFERIERARERZRLR
Tab.2 Comparison of 4 cryoprotectant solutions in livability of cryopreserved embryonic cells of Chinese sturgeon

) BRUB(ZRBEEGE)
BHERPE CEF FHEER(%) test of significance of difference
cryoprotectant solution solution component survival rate of cells
CP1 CP2 CP3 CP4
CP1 12%D 16 47.4+4.7 -17.0% * -7.4% -29.3% *
CP2 10%P 16 64.4+3.6 P<0.01 9.7% * -12.3% *
CP3 8%D+6%H 16 54.7+4.7 P<0.05 P<0.01 -21.9% *
CP4 7%P+6%H 16 76.7+5.7 P<0.01 P<0.01 P<0.01

* P<0.05, * * P<0.01

ZRER R HRIIE CP4 Xt 4 IR 40
R B PR AE R B 3, R A7 40 S B A 35 R OE 3 0

76.7% ,HIK & CP2(64.4% ) F CP3(54.7%) , &
EE CP1(47.4% ), B} CP4 > CP2 > CP3 > CP1,
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BRI (P<0.01), EEBIMRHE, PN 6%
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R R (FEIER)EE 7.4% (P <0.05);CP4 Lk
CP2 M EIRE 12.3% (P <0.01),
23 RHMAEFZHER
—SEBREGFREHARY L EEREN
59.1% £12.0% , %N 62.4% +11.9% ,— %
BHE ELEERLER(P>0.05),— %R
PR RIEME N,
24 FEEZBHERARSEEEELR
BRAEAGHEERRIS7.1% £11.2% , )R

GRS A IE RN 64.4% £11.8% , R IG4 M
AHAERASERABEYE(P<0.05), 4
MR, EER B T 5 B 40 A A B b 28 R 40 /)
BT
2.5 EHRABEPEEE

FZBA(-19 C)REREFHERL
AR 4 B A VR, DA SR R O E
BT TEBEEZE, 2 BIRMHE T 469 KA 392
MO, %3K15 5 B 2 B4 MR s zh 4 5l
R1.1%F0.5%, & REMENEKRESILE
1, ULEA & A O (R 77 00 38 R 41 B Fn JR 5 40 e
WA URBRENEEA, BBH
AR MEETHBRILE 3,

B1 RERFHHEGHEAREBENYEPRE
Fig.1 Early development of the nuclear transplant egg transplanted

with the cryopreserved embryonic cells of Chinese sturgeon
L: TARMO 2. AR 3 R 4 JRFLE 5. B3EM 6.0 30, 7. 0 BT 8. ik Sh &
1: 2-cell stage; 2: blastula stage; 3: gastrula stage; 4: blastopore stage;
5:tail bud; 6:heart beat stage; 7: before hatched stage; 8: cloned larvae

St LUE W, ¥ R R A I 98 R 40
BRI BB R T R X A (GRS RN E
PRI, AR EZR(P<0.05), XHHA R
XA Bt . Wve UR R AT B AV 40 B A B8 A B
BEHMBERERLEGARABER(P <0.05),
HERERMTRBABRBENRE MM LERYA
MEEZRER .
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AR MIR FEAFT 22540, 2l
21 R AT REHN AR IEER, VP E
mHE, PEG-EFEEAREBEE, RAHT
PR (M 14 4R DA B M 8 DL B,
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Tab.3 The survival nuclear transplants eggs transplanted with the cryopreserved embryonic cells of Chinese sturgeon

t 2k B BT 4 3% RHhEE LR ¥
donor cell donees transplanted eggs egg division blastulae gastrulae heart beat larvae
rﬁfﬁgﬁfﬁae REZRE O 469 315 201 135 79 5
] onclens unfertilized eggs (100%) (67.2%) %% (42.9%) (28.8%) (16.8%) (1.1%)
B, ﬁlﬂfg ﬁ;gﬁ& REZRE O 392 227 146 9 38 2
%eu nuc*‘;’eut‘s ulae unfertilized eggs (100% ) (57.9%) (37.2%) (23.2%) (9.7%) (0.5%)
g KRG 83 68 57 31 22 2
control * unfertilized eggs (100% ) (81.9%) (68.7%) (37.3%) (26.5%) (2.4%)

o« MR RGFRREHR,; «« BUPIRETFER

Notes: * control is blastulae cell nucleus; * * in bracket is develop livability, same as follow

W FEAKIL, #2000 ~ 3000 km 3% KT F
WESVIT T RITE=NER ., 1981 45 MM
KA ARG , PR E 7= IR B R A B M
WLV VLE LB AT 26.5% ~40.4% ,F
HREAFNERATFOERT, XEFAHRRE
BETENEERR., IR EE FEEGHNE
R—BZ R, 3R T B X A
DRATHBERRE LT, &Ik 1998 F£0
FERILA LR F P44 6300 L7 R, REMm
I, {H A 1981 4E F 1999 4 [H] , HF 4443 () 4h 63 40 72
Bk ERBAT S HB AT 80% # 90%),
TR B AR IR AR 30 W I o A A B R R AR
FEKILAE FHEEHRERZD AR 3000 B,
i BTS2 DA AR A B B SR IR e, BF 5T P
HEBARBEFREIHEERAR T4V E,
BEFREEG KT EREWEYMHNF &R,
AR AEEA(-196 C)REEERBHEE
TR 4 A e L5, R T &R
WEHAGER A XA ZRRETITH, R
AR A Y F RS, KRB A% KK E44
W AMEAYEREERBRTKBRE, &4
YWETE 4 CHETRAM 2 h, BAKHEL L
B, E7E-40 CTRERFHRH , £ -80 CTAI{R
A, M7 -196 COREBRE) TATERAFIL
AMit4E, Rowel W ZEBABRE THRET 12 1
AUREREHTRE, BERAEMELTD
REEMAE SR IEB T A4 a0 B AT DAZEIRIR T
RE. ETRREABEMNEG S RAERATRKHAR
R WP EH 5 — BRI,
3.2 AERPEMSEHENFEE

BHEHE P E R BRI & R HHh

AEANMSIME R —RIEAKEBTE R, & R4
Ha B SR IR S EIR s 7 — RS R, B 40
RBEBERBENERTTHERG, Wi, &%t
RERREMNREERF R HRPBARAR
R REIR 5k R R RFRE S I M 68, BaT
AR TAFRE—BEERA P LM, F
AHW = RHHA, H EBE T R/AK RN,
HARERERAHFRERR L, WERAZF
SEARAE AL 7 U, %o o i ( Oncorhynchus mykiss) 51
TR HAESTTEMKE(-19 CO)RE, AT
36% FIFFIEZR, DL 1,2-N AP GEF , % oL 4
T AT RIRE (- 196 C)RE, FIERR
88% ~ 95%" ~121 JEEA 1,2-P9 B Ik — F R
MREW , X 5RXHHAREREER W (AT
% 64.4% ,J5% 47.4% ,P < 0.01), TERFFFR P
RIMKATERB BHIEN B Z EER (HES),
HRBFMBEZEREBHRGRPBREREYF
WHERABERE, REREBHERN BETK,
ERRERE A LM, 73 2 RS T BB IR MR B,
MEBRPER. BRENREIERERTRS
AHRAENEER, XMEENERAINESHR
PHRIEER BB RE— AP A ERI R,

ARG RES, AN F K40 ERR F & &
R R 2R, 5 AR IR B SR R, DU E M P9 TR UK
158 40 M 32 7 25 R R o SR 4, ) 4 e Wi 4 3
FEARAERKERSKTFHNEIRESTIE
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iOPuw SIS s w NGl i 087k % NGl SRR S
FER 58, AR R 2RI HEA XKL %R
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EES, XTHRBNMIAREFRAROHE,
— R A FEIR L S8 7E 0 T E 10 min, H7E
-20 CHE 30 min, REEERABRBEFRE.
W AHe e ) VR 40 T L AT 4 B EE OK , R I iR — 28
RS M ARG RRERRENTH, &
MR B, RIS AR T — SR, N4 RE
-7 CV4 30 min ZJF EEBRABAFTRE. A
REGERITUEY, —ShRTFHRNFERA
62.4% +11.9% ,— KN 59.1% £12.0% ,—#
BERK,ERRAEEREZR(P>0.05), UWHH
RA—HBRGHERRETITHN, MEXHREMER
G
33 FHEYREERARAZELHENER
25t 1 £ 2% 40 I A B AE 25 DL 3 W 40 FR A/ S A
BRI BRI AR T B4 A
R4 Mt AT T BB, 55 R IR 1 40 ML i %8
REFRERLBRIRBYE [((64. 4% =
11.8%)>(57.1% £ 11.2%) ] , BB BHHN R T
R LB REAELS(P<0.05), XEERMH
FTREFHREEETSEEREFNE®RI, BE
REWERER , BG4 BN AT 2R
Z MBEREEE > EHARE > a4
B > REIAEDS . A ABE 5T ) 45 5 T DUE
ERX—R. B, UREMREREMTER BB
B8 R B R BE IR 40 A 5
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