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Cryopreservation of Patinopecten yessoensis sperm and its
application to hybridization
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(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resource, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghai 200090, China)

Abstract ; Using motility and fertilization rates as parameters for evaluating the quality of post-thaw sperm, this
paper examined the effects of sperm collection, type and concentration of cryoprotectant, freezing procedure
and equilibration time on cryopreservation of Patinopecten yessoensis sperm. The higher post-thaw sperm
motility (more than 40% ) was obtained using sperm ( extracted from nephridium) suspended in 16% DMSO
at a ratio of 1 : 3 and equilibrated in 4 °C for 5 — 10 min, swung at 20 cm above LN, for 3 min and then 3 cm
above LN, for 10 min, transferred into LN, for storage. The motility of post-thaw sperm did not show significant
differences when storage time ranged from 1 d to 90 d, but the values were significantly lower than those of
fresh sperm. In hybridization trail between Chlamys farreri egg and Patinopecten yessoensis frozen sperm, the
post-thaw sperm could feritilize Chlamys farreri egg with a fertilization rate of more than 20% , and the D-

shaped larvae of cryopreservation group were similar to those of control.
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H Ploge F 1949 F A H MBI R RASYRE T LR B TFAEBRARCEEN B AEFafh
B RARE R, AT T 20 T R A BB 5 S BAE o AEAL 4 ( Crassostrea gigas) !,
( Haliotis diversicolor supertexa) >’ WF3 i 1 ( Patinopecten yessoensis) *! #5FLF5 W ( Chlamys farreri) ') 1%
¥k U ( Pinctada martensii) " S8/ D¥ 2R |, 3EFE BROTH: AR OB 5Y_E AT 7 K BIHER, BE Y
AR DAHE A N RGE . MR35 IME R (A TT I E =, (B ¥ K M T 26, 558 X A PR 7E
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M WA F—REEEREFITHEE ) M THAAB A RENR S, BEETEANE, IFR
RNEHEMNEEFES A TAE4 A LA, MAfLENESTES AZE7 A%H., A THmELZEEY
Y FEER, BE L FEES A TR TS, (R 5 DR IRHERE , X TOSERR G T KA  ZHR
FRAEMIAT . TR REFBORT LIS ARET B M S a R %), 3 ie E B R LIAHALE N @ x IFR
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1.1 RIMRESESR

RS A DL AL LR T B K =R A RA R . HFRA N5 9.0 ~11.2 cm, HiFLAE M 5%
5.5 ~6.0 cm, BERESTFET 20 L B7KIRAG Y, T3 DL ANATFL RS U RIBE 35 4 ~8 CHI1 14 ~ 16
C , %2 NE R ( Spirulina antimutagenic) F14: % ( Dicrateria inornata) , B KEL/KFIIR o

1.2 T RENTEHN

S FERER (A5 wb) TEHI R, HE N FEAK (4200 wL) 5, R E T 200 5245 T W
B EFEN - EAREZE T 2T FHBE A I, Bz SN B B EARS TN, W
3 ~5 PMREFKBTFHE, BT FE KT 80%,
1.3 GRS BC

FAIEI T () WACHERITE , 25 — F LR (DMSO) (il (GLY ) FR EE (MET) S HT i B
il 8% ~20% (v/v) PLitkR . PLARRRFET 4 CHKAEANTIR &
1.4 KETRIRFMFRTRE
1.4.1 FBiRIKEF H BRI A% E

R IR R B AE , RAZMAE N T REERE R A fEH1E R B U1 BLRE BT 500
B 28 b, K s IR RR R AR B, FIRS A/ NEEAR R BB R B T vk R Fe & R B B B TR
e I, MR BN HRE S , SR TEK FP B S , A 200 pL MR IRACTE B & A R BUS I, 72 T EP & NIk
EHAER;C BOWEE SR Gwo & A T ERIKERN T, A OB WEREAME KPR
B, ZB.OWAERRBBFET 10 mL B.OE WK IR &R

IR W AMEBI R, SR 7 I AR RSk T M —Htm M 2 MK, Bl J7 ki 2
PR AT LR =FPIRRPIR 1 3R, % T 1.8 mL MR AEN 4 CKFENFE S min J5, A
PRI, 3 h J5MR, BRGITRE FIE N, WBIRTFSCR.
1.4.2 REERFNBFEFIRNLI

RYE 1.4.1 SR, ERERBUXWE SRR S DMSO IH IR RIPW 1: 3RE(vv), £4
CHES min J5,32F 1.8 mLIRGE T, U THERFIRAEHREARET, | 4. BAT L) 3
cem AMEEE 10 min; T4H WA E L 20 em 3 em 443 FI4E 8 3 min 1 10 min; M4H . WA E 75 20 em
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401588 10 min; VA BB ARA; [F8T A TES1317 iR E T (AL, 68) BR 30 s it R — KR GHER
BRI AR AR AR ERTAIRE AR LB SR GFEIRE R, BFE , BESITR FIEN.
1.4.3 FERERIEE

K5 16% ) DMSO HLUR IR R 1 ¢ 3 B4, 7E4 CF4H31F4 0.5.10,15.,20,30 min J5, I IR
B IREE, BABRERES b E, RIPEFIE 0L,
1.4.4 8%

RIE AR RIS R , RAFSG HIRE M TE (24 2 C) W7KIB IR PR, R RS Z 5, AR 3]
RIHE
1.5 Z5tiiin

B BRI 5, B 20 mL #5705 DUERF (400 ~600 “~/mL) F 100 mL FFR P, B 4 A ARTE
T 1d.8d.30d.90 d /5 HF58 /5 DU F , 8RGO LL )24 (500 ~600) = 15 4E X R, BUHT 6 A MR 58 8 DK 7
ERl—#IR# I8 F#HAT7E . FFINESERIK 20 min J5 500 B fFEIERZ KRB FH A 1 000 mL 3§55
K R akSEsE . BREEBRENEERRE R, GRS, GBI BUE MR F 200,
1.6 Iy

BIERRER 3K, TERBEYANR s mEEN TR, B FHEINZERHITTES
7 (One Way-ANOVA) , 422 2 5 ZEaf, f§ LSD ( Least-Significant-Difference ) #1 Turkey # 4T L8, P <
0.05H 2R B3 , FrE SR ALHE dy #K4F SPSS11. 5 58,

2 4
2.1 fBFRIREFIEXRE FIE TR 100 a OFfE

= mA IR
SRARFEEERER TR GERE, HRE S o b
BRILE 1, ZFRRTEEEBRSEIET £ o o c
WIESEFR D (LR VIR 1 B ik kB R 20 _ ,
A B c

BRHFUREBLGF, BEEHETIE R 49.3%

TIEH/%

H+

6.1% ,1m A F1 C R8I RETE 13310 25. 7% + BTRENE
4.0%.28.7% +1.5% ,5 B WA RMELERBE B 1 AEBEETT X e T IE T 6=
(P<0.05), Fig.1 Effect of methods of sperm collection

. R on post-thaw motility(n =5)
2.2 BUAFIRYERE RV L AR ET% S B (P <0.05)

ZFPPUAFI  DMSO MR TRIPRBIF (R R£1  SUERMERRER S FISHETFE 71080
1), DMSO ¥ ER T 16% it , ARG ¥ FI5 /1BE Tab.1 Effect of type and concentration of

cryoprotectant on post-thaw sperm motility

WP EFFTTHEN, 75 16% FHERS MAERRIE A1, K~ or e s
T 16% B IHEREFIEJI T, 1M GLY F1 MET Xf4E g 9.3%3.1°
FRPEARE, £ LY A MET RUBBBEME . 12 2.7 6.7
5B 8.0% £ 4.0% F1 7. 7% +2.5% , 5 8% % NS
DMSO R e FHH 2, 5§ DMSO H Bk E KR 3L 8 8.0 £ 4.0
BMEESEE(P<0.05), oLy 2 e
2.3 BEEREFXREFIE IR0 20 0.0:£0.0°
W5 16% DMSO 1 : 3 145, 4 4 C T4 5 . M 00500
min , A [FERBEF IR G, B FHRAESRLE 2, ;g (7):(7) ’:3:3:

ERFEH, BHFE2 em( -60 CLEH) 4FE 3
min, FRIGTE3 em( - 190 CLEAH) 4558 10 min %

E MR ERRTHEERERAFRE(P>0.05) (n=3)
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FERUR BT , Foxt B AP IR 2R - 18.5 °C/min,3 em Ab5 8 10 min SR KZ , HER ABARRE
%o
£2 TEREBRFXHEFENHMM

Tab.2 Effect of 3 different freezing procedures on post-thaw sperm motility

MR BEEEL(C) PR (C/min) WTIEN(%)
I:3 em/10 min 14.7~ -190* 26.5 33.0 +4.6"
I :20 ¢m/3 min +3 em/10 min 14.7~ -8.9~ —190** 18.5 43.7£5.7°
M :20 em/10 min 14.7~ -62.3 7.7 12.3 £3.5°¢
V. HEBABA - -t 0.0 +0.0¢

B REEREIR0.8 ml A HMEHE OB 34 e, FRIFE L RRTEREFBE(P<0.05); + H#H7ET min 42 s W REE
BREITERKTR; * «FMHE 11 min AHEEAZNREITRBITIR; » » « BHIBETRERRERRNE

2.4  SEFE A3 RE UG T RIS R S0F p 1 @ ab
6 /B[R B X R RS TS R L 2, Y R be
FAR AR 10 min B, GAEE HERARE LY ¢

RFERTIEN/%
S

(P>0.05) , W FHEAZTHIHER T NAHRE £ ﬁ
32.3% +9. 1% WIHKETE 11, 54 20 min EGF ° 0 ) , , . . ;
R (36.0% +7.2% YERAEE, T 5 min Hl 0 5 10 15 20 30
10 min ) U 7F 2SR BT , VRO T 7 3417 40% 1L I, FER/min
HEeFTHEH, B 2 ACTHEaT AT TR R 5
2.5 Z¢ félﬁgﬁ Fig.2 Effect of equilibration time at 4 °C on

post-thaw sperm motility(n =4)

b/ ¥ 59 % [l 3, 1
BRERETFIE IMZRERLE B RE BT L RS 52 5L 5 (P <0.05)

dZE 90 d, KEE I MZERBMAHARE (P >
0.05) B BARTHENE T FHEIENRIKMEN 36.7% £8.3% , BF X 44.6% £6.5% ; IFHEZHE
it 20% . ’

#®3 FEHEMEFEANZERNIM

Tab. 3 Effect of storage time in liquid nitrogen on post-thaw sperm motility and fertilization rate

{RTERTIE] (d) BF WTES(%) ZREE(%)
) B 42.0 +4.0" 25.3 £3.2°

X A8 86.3 £6.7° 69.0 +£3.0°

8 Bk 44.6 +6.5° 26.0 £3.5°¢

it HE 84.7 +7.0° 64.3 £6.8°

30 boRvs 39.8 £4.2° 22.7 £3.1°

it BB 90.3 +4.7° 71.3 £3.7°

% B 36.7 +8.3b 24.0+1.0°
bogi] 89.6 +4.9° 75.0 £3.0°

HEEEKRIREN 18 ~20 C,BRERH n =4; A —FI PR i F G HRAERTERTEE(P>0.05)

Xt AR SEIE T A, FIEAEE AR T UBE R FEFH D Blghm (& 3-1,2) ,HRHEEA
IR KT BRI PP E 22 B REAR L 41 (8 3-3)

3 ik

PR B SR T B XTI T REB IR AR VR E R P, i I B T 25 M MR Aokt , RRe R 2
AR 13 B IR SRR BB R T, WO DURBROR 22 SR R BBk L B AR HEBOH: (BRI & R RE IR IE T 15 3
TSR JEE AR AN T3 R KBUE . ZHE N FRENTIR S, BHRKEER
B LA THYRE TR BRI, MEEERANKER RARLDRETE2KPHET. AZH
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Fig.3 Comparison of embryo development between frozen sperm group and control

L #RHRY D BISIH ;2. RIS R D B4 W3, GRS m B R BT

BRI B R T, RSSO K I BB B R E ME 715 1 B AT BETEBBVE P RE N IS IE#
HEM R FAEAE 00 B OVR B BT SRS 7 , B K B 18] S50k Bt BB B R AR 22 5 B b i 22 1
BT HANEFREE SR A ERE, LR TEE[(0.2~1.6) x10° A/mL] R&I T4 T15 30, 7K
RIS T BE BRTERT , M AT R R E

Anchordoguy 4173\ % DMSO ELA HLAEHF BRI VE AR5 F R (938 55 7 SR 7T L 5 40 A B 9
BSRRBE R 3o ASHIZE &1, DMSO X HF3E 5 IUKS FIOR P /E R B & T GLY 1 MET, RREMKAEHY
DMSO X FHIEF R MAE £ 5, 16% DMSO 3R B B 4F F 5 & W B 5 BN 485 ( Crassostrea tulipa)
FE B4 ( Saccostrea cucullata) HITFFR L5 RAEDS , TizZEanae™ Tl N L BFsv s RFEW, U
5% DMSO + 5% BEME R P G R P I ZE AR P4 TR B IR R B 0L T, B T 5 F R B 4F ; Liliana
%A Al 10% GLY URAF4LT 4 ( Halioti rufescens) ¥ 7, A5 1% I MM R E & T 10% DMSO, X i H
BB B R B R B B R G T R TR IE R BG5S B S S M E EEN,

TERIB AT 4 T4 BOTE TR P A3 24 A A 8], 7T LA LR 7198 A P M T A 2 AR ARG vk
BAERY  XER R FRLEN .. AR R T X5 T 2 e 2 5, HR Rt o A
] R AHF . Bougrier Fl Rabenomanana''" A 4t Wik§ T 7E 41 R AR 1 WK F 4 B (6] R B AR it 3 min, 35
TS T ZAE R34 T % ; Basavaraje %1 BFFT 45 R R BT L4 10 ~ 30 min X ERJEHE ( Tor khudree ) ¥
FHRERREA YW, NFRNLERER, T35 IUE 776 DMSO Hid4R ik - 450 /8] O min,5 min
10 min GAFEBCREA Z 57, XYL DMSO Hii A 5 5 1 17 35 51 IUAS T4 g, o2 11 FR7E 48 At 18] 4
ASAEARK B B AT A R A4S 15 min B, RMETE A BT TR, X B 5 — 58 B T4 B o) R4 R 00 e JEE T
RN E E A X T — SR, .

T PRER T 18 B EE RS S B R RE  RE R 2 RS TS B TR/
BE B FRR, 4T3 R — Y B E B MR R~ H R TR IR R ET R E S, BT E B+
e R R S AR YA R AN R AR A R R TE IR AU 7 B SR R BT B B B R R E
BABFBRE ; J5# A7 R PRI U] B MR S50, JOR [ 50T e 2 . AL, RATH
AR VB B SR T B VRORE i 7E 7R [ T4 v T £ 3 BB A A , 155 338 B MO R VR TR SR S S IR LSRR (I B, O
BHIEFR , YRR ERTE - 18.5 C/min B, RS & E, i th( EERARA) Mg (FERAE
E7720 cm ZbEEE 10 min) ¥ R BE XS TR R A, XEMTLE O S KB O T
BT A AL 3RS

BEES O HREREN, HILE NI ER RS MESHEESZRE EREE. ERIMN
ZeReSEI R VTR 90 d PIIFEE I TR T15 D 0B R B0 4k, W VR AT 18] b AT LA 2 B b B L 2R 32 69
TE G IR R DU TR AE S TLER U0 7324 , 3R 8678 2 2 B IE# 19 D Bigh (B HE 1 FI 20
B SHEOE TR TR, S AREHAXAGHER THAMBMES T NER I, 20 FAE
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AN R BEERMERARENAR (FHEFRR) , XL ESHTHE T B3R ZHE
BEIHT R, BRRERB AT HSRERREEMA B — ERAMNIER 0 aE B
PR P T BRI O KBRS (RS G UEAT T 404 , R BLRNS TR B0 F RS 05 AR 5
FRHMEE OIS, G E BT EEER ;Gwo E1 YNGR DNA 5 5 A IR AR FE T
REPEIMA R, ALBWERKG, REGRBHMBEE THRZEINYEEZTE D B4 H  HHEKH
HIRERE A8 Rt 22 , R ARRG B LU, IX =5 548 T DNA A R #E— TR .

B EE X AR R R DU T IR ROR B — SR R AT 1 TR AUl , B B vV IR e A DA
THTRIER, FFRBTEATERR D BB, BE, MHXN T HEMEE LT 28 TR G RE
78, A N RSB R RS . B RE IR AT &, REFERE I MZERIHTEE
AR RS TE T E A
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