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Examination of utility of sperm cryopreservation for preservation of transgenic rabbit
lines: Fertility performance of transgenic rabbit’s sperm cryopreserved for 5.6 years
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Teruo WATANABE", Shuji KITAJIMA"Y

(Received 3 September 2010 / Accepted 10 September 2010)

Summary

Sperm cryopreservation should be the most efficient way to preserve transgenic (Tg) rabbit lines, since rabbit
semen is easily collectable. Though the frozen sperm is assumed to be maintained in liquid nitrogen almost
permanently, the reliability of a long-term cryopreservation has not been examined in rabbits. In this study, we
determined the fertilization ability of long-preserved (5.6 years) sperm derived from human lipoprotein lipase (hLPL)
-T'g rabbit. Motility of frozen and thawed was 36.3% , which was not significantly different from that when the same
sperm was thawed immediately after frozen (41.7% ). Five virgin female Japanese white rabbits were inseminated
artificially (20 x 10° sperms/head) with the thawed long-preserved sperm. As a result, the pregnancy rate was
60.0% , the mean litter size was 5.3 and the weaning rate was 93.8% . When fresh semen from the same male hLPL-
Tg rabbit was inseminated artificially (10 % 10° sperms/head), the pregnancy rate was 62.5%, the mean litter size
was 7.2 and the weaning rate was 75.8% . The result indicated that Tg rabbit sperm cryopreserved for 5.6 years had

fertilization ability, and sperm cryopreservation would be an adequate method for preservation of Tg rabbit lines.
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IINBRPIZIZFRE STz vwas, 4%, ESHIBERIPS
MK O, Zinc-Finger NucleaseB: it o s B 7 &,
TVHFIIBI A RIEFIEEMFRBRTE, SHICH
FALREFNER0BLED, N4FY)Y—RELTED
FHBFELEERI YT LEEZION S,
BMoREFEE LTiE, BEICI225ERDIE
P, HREE - FRETIC L ARENThhTWE T, &
FHEIBYOBPLEHEN, & KRBE2ZRLC
BRTALENDH S, 7HFRTIRARLTy MHEL
TKRETH S &5, BEFICK 2 REHEFITIZATR
N—RAR IR DD B 70, HERPHEEBETICLS
RHEREINEHTH D, 7HF T, SHIHFREOIRIX
PANLEBVESITZALZ DS, BTaEEICL R
HEHFHEIrORBNTHLEEZONL Y Y, ED
B, AN ETICHBE LT HFORKIION
T EREBFIC L 2R BT D TE L. — ]I,
BHRERPOFKHEFIEARANIRETELLENS
B, THFICBWT, BYICO: 2 BFEBREOERE
HIZ2WTRRF STV RV, 22T, TgyH¥o
RERFOL- OO FHRERFOFHEL RS2 Bl
T, kERZFICBVWTRHRFEFOTgY ¥ 1 R0
FREBEFIZonT, RBZROBTESR, ATERZD
RS, EFERCRREL L2k S5I1ICEAE
Z2F, RRBORMBRNDIZEIZOWTHRE 21T 72

MR LUHE

AERIZ, TNTEERZEHYERTSEEHAIC
BloTiTbhiz,

1. 8%

6 AEORBEAZARFRHBE YHF (JW/CSK,
H#ASLC, ) SIEEHH L. vHFidiRE223+
2T, ®E5+15%, MREEFRAHII1288R (8 1 00~
20 : 00) REEA12EERT (20: 00~ 8 : 00) DEAFHETAE
BEREIIZTHT L. 7HFIZIZCRB-1 (HEZ L7,
RE) #—H%Y77-0120g, REL-(BEFEL 18K
A HREALRE E CIRE BB E L72) o SKIZBEEREK
FEICE D AKEAE HRHICERS S,

2. BAEHT

YRR T %, WAEEEPICHS6EREELTY
B MYKEEY =¥ (WLPL) Tgu4¥ GEETH,
hLPL: +/0)"* MR OB T 2 A L7=o UTFICHT
BEEBOTD b IV B ET,

1) ATLEE%FH TR R

2) 200xg TI55 MR Lo BEE T, T BAH600x10°

fEl/mlE 725 X5 LiE % BRER, Ege-Yolk Hepes
extender (EYH, 125 mM Glucose, 105 mM Lactose,
91 mM Raffinose, 10 mM HEPES, 6 % Acetamide,
20% Egg-yolk, 1000 U/ml Stretomycin, 1000 U/ml
Penicillin G, pH: 7.2) T 6 &2 A,

3) 7=W¥—%F2=y bk CTUN (#1797, HE)
EHATHFEBTH2L5TET-02T /mind &
ETHAL:® WF205mo752AFv 27 2 b
u— (ELFITE F) ICFHE.

4) HBREFXEL-A PO —24CICBEL-HREEILD
305 HEE,

5) HHAD A o —Z2WEEREKP B L TI5HH
BELAE BASRCEREL CEHE

3. AT#EB L UEEBTOZHEOTM
BRBREINTOIEFIL, BASER2LLDHBL
A PO—%7TCORBIIMEBIET A LICI VA
L7z BUEREE SR/ ANy TVIMERETE % FH\WT,
AEETFHEBLURBTRENL, EHBETFERBIC
HFEBEE, UToORERICXVEHNL
BEHEFR =R TH-TEHETH

BEEE (%) =EBHTH- B THx100

BRSO T 2 BT T4OX10E/mlk 25 X
HIZMIR VB L a—ABEWE (31379 mM
Trizma base, 103.07 mM Citric acid, 33.3 mM Glucose,
Kanamycin 80 mg/L) TH#HE#H. FIAEXy b &H
VT, 20%10°E/05mINEF % X A 7 ¥ O BAICE
AL7z. BFEAL FHEFET 2201 EL)50U
D MRERTF F oY (bIHrRE HE) & F
AR O BHIRPIVES L 7z B FOZHREOFME L
T, ALBRBOIRE, FH TR, BAR2EH L=,

4. BABIZTOEE L RBEMOFM

AL X OMBAE 255 ADNAZHHI L.
hLPLEBEFICHREN L 794 v —%2HWTPCRETW,
EABGFIMEESNIPEIZHR L.

ATERICI DB ONL T FHI6ERIZ % - B A
T, 16BMOEEDHICHEHRE DIRML L 7. MiF+Ho
M) ZYEFAF (TG) ExTGHIEF» + (FIkkE
I KR 2R L TRIEL, Tgd & Unon-Tg (HHE)
THFTHEL.

5. WatET
HIRE L BEFLE 2O v TidFisher's exact test%
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WT, PHEMFYE 26 TICHPTCHEIC2WVTIR
Student's t-testZ W T EFNFNEEERE®ITo 7=

%" R
ANTIRREER L 72 F OB OEB®1390.0%,
FREERICHML-BROERRIIANT% TH o720 £156
ERERFINLBICRE LB TOEEEII363% T
b, FEEERICRARELICROESSRICHEL CHEEL
BTiRROh o7 (E1)

£l ¥ PLPL-Tg7H¥OFEEHRDOLE

R
(%)
PEET (GRASRD) 90.0
HASRRRE T
HAEE % 417

S6FHMBRAE 368

ANTEBEER L2 AR THFS5ED S B A HE
L (RS, 60.0%), &5F16IC (CEMEIFH, 5.3+£090E)
OFTHEIFRB LN, HELEFYHEFDS L, 15K
HMERL (BEFLE, 938%) L7 (£2), SEERALL
BT aMft5 Lzt AhLPL-Tg7 ¥ A FRH O EERE T
EHOALERERE (10x10°%E/ILTER) &, HiR
EH625%, FHEFEHT722050E, BEALFTEIT58% T
ol (FK2),

BB O 7 X OWRIZF X10CE R A5 ETH -
7zo PCRICK 2 BIZ TN OMKE, + A TIE5ENTg
T5EAnon-Tg, * X Tit2EATgT 3 A on-TgT
%£2 b LPL-Tg 7HFoANTISHRE

37

otz (R3)e ITNHLOYFFOMEHPTCHFYE
BTg7 HF¥OF AH71+1.6 mg/dL, #* A H%109%22
mg/dLT® ), non-Tg¥ ¥ F ® * 2345+53mg/dL,
A 2361+25mg/dLICH~BE LR BMEEZRL2 (R
3o

Z B

BFOBERRFRE, ELRROREODIIHA 28
WTHbhTwa ", BRAMKICLVBLIETFOR
RFEVRLZ B LHFHLP o TV S, £EE)
PBnT, 7 ATREEN LB TREEIRLSN
THHARESTREATVIDICH LY, 94FTid
RIEEEN 2 FEPEELST, IRFICL s 2T
FI-VAEETEEY, L VEBEFLEWL VEE
LRBEEHREE T CHERT 254, BLEERARRE
HERICETOETFERZHEIE TS A2 L2 EH
MEZEMRETELZ LV I ETH D, — &I, B -
SR TORFHMIZPERAB E VbR TW ALY, KRIEN
LHRIIA RV, ¢ P TIIBEMEEREESNLBTC
ZHRLEZEREESATH B2, 2 HFICBVTE
FRRERE SN BTFOZHIOVTRIT L2285
RM7-5%w, XPFRICL Y, FLe2HVATE bo—
WTHEHBRFELLYXEFIL HS6EMBRELLE
DEFHERFFL TV LR ENT, HREETFL
FEHBFFOZTHEICOVWTIE, ATEBEICHEVWBETO
EVFERZL-DOEEBERE TS L3R LVE, g
BT (L0X10%E/PE) S L, SEOBEEHBREORT
b2ty 20x10°ME/I) RV 7-Bo ATHEOBEIZ,
FHEFEMECHENCH - b 00, HIRE, Tk
F#, BAFEVThCBVWTLEELERREYLRE

EAMTH  KEAR MRS THEMRD O LR P ?
(x10° & / ) () (%) (=) (%) e AR
TN T 10 8 625 72 % 05 75.8 17/25 8/25
(s.ﬁﬁfr?g#) 20 5 60.0 53 = 09 938 10/15 5/15
1) #f#tiix mean *= SE
2) BERLBE DA A B LT A R OVCE BB ORI
%3 e bLPLTgwH¥Folh 7Y €54 F (TG) &
F A AR
L% TG (mg/dL)" 1% - TG (mg/dL)"
hLPL (-/0) 5 345 + 53 2 361 + 25
hLPL (+/0) 5 71 = 16° 3 109 + 22

Y #f&i2 mean = SE
* p<0.01 vs hLPL (-/0)
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Pal,

FHRBFIZEBTgY HFORMBFICB TR, &
RHETOZHEERICMZ, BOoNTEFICEARETIE
ESh, RERPEFRSNAZLLEETH S, LPLIE,
AFHRON 4TI 70y RHFRTAR SN BELE
UREHE Vo LTGIIE L) REHFOTG % d BRI
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hLPL-Tg” %+ ¥ TIILPLIEHOLEIZE b WREA &
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DOMEFTGEEIX, FEOnon-Tg7HFICHTEE
ICEWEZR L (%3)e Zhid, Tg7H¥FCcEAE
BEFIMEEIND EELIIBAShIEETFIREIAL,
EAEIN/LPLONER 2 HEF L TWA I LERLTWA
LEZ LN,

HERTIIENEEF Y A EBESRTRETE 208
HATH 2%, EORIL AR EROBHIITHMNE 25
RPLETHEM . —F, HEBTFTIE, BTFORR
PLANLBEBOFHIILBHES TH A, FRERER
NIHETH S BEEE S 22012130 7 4 FhEOIF
LRBSEDILENDHLI NS, BHNEGTFEATT
BAEBROREBTLIREFETE 2w, LA L, Tguvi¥
O%E, BAINLARBETIINIBGERORETH)
RERTIEDD, LT LHEABETFEFEREGHRD
RECTRFTL2LEI 2, I, 9 FIEXR TR
wZikdnh, HWRLBZTBEFERLHMASGENT, L
BLERBEO Y X2 RA—0ERICAVLIZ LD S
A, ZOBIZEREICHWABHOBETFRENEAIHLL
BATOESERTHEEXLLAEMTH L. ¥R D,
BEFHIEANIBESEOTgy HFEHVTHLER Y
FLRBEZITHIZ LT, TgtnonTgDF 7 HFH1
1 THLNBLFENENLTHE, ThEHEDI END
b, Tg7HFTid, FRBFILLLRBEOREINRD
MEHTHLEEZLNS,

AREHE D, BADPHWATO - VTHBEREFL
T FRTFIE, %L LHSEMITEAEZERIC
REMICRETETHAZEFHALI 2o, TgY
FFORBRFICIL, EEHFOREVERTHLLE
AbNBIERNSL, S8 NAFTYVY—-RELTOTg
TH FOFRMBRIE - H5 2% L OEBEF OBMHICmIT,
T EHETFOREREICBIT S L) BIRFOBENED
Wi, v XoRE-JZMICL2RELEEHEORE,
FREMBHREOBT LAV HRN L ATEBOSE O
M EORFTEED TITLEN H S,
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