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ME AL EIRKERFEE TR A M0 TR E 55 PR 55 510 %R i H
BAE - KB GATRERBELENTLTRERETHEEME, B ELARHE
BEREABBERETNEEZE ARG 2oin 0CHK AL E min: BERBEL I RELLET K
BESHNEREE 1Tmin OCHKTTLH 2min. BEBERETMENESEFUERFBRHEH
KAEHEER. RAPD A RVAMBRE M AT B BB RXETEEL BERARERL
A DNA A #ARA MM EFAKESR . TRTEAR. B S x HEON L W ERLTH
FHELRRE LR A B B W A K

XBE: MEWE EERE  mEL L
HESES: $965.117 X RKARIRED ;A 3L RS £ 1000-3207(2002 )03-0246-07

i A W88 ( Gobiocypris rarus Ye et Fu) A &N /198 R EAPE /SN K ™6
PR B SR BE-FHARBHENSR Y . BRETH TR, b FIAE R EBF
MRS BEYEEHERETFWNF, - AFNABBASREMAY T 14 RFMRE
SH TR FI A T S MK B AT S B SR A R, LA BT 5 R R B
B, RATHAMENEEAT RS L T ERRERT (BREMMA A AR it
BERSWFREN . GMABRSRATHEREWRME T, E0A RS T M
WO BT RBEMNSEEENEE, LSS BB R R HRIE AT ik E
LM RTES . MBRARMM AT EEMHOET MRS R B, gt Al
UAHBEETFRIEAMKALRGERERO TN, EEAENRHKIE T2 £/ 4H
GG R SWA RN F MBS FAMMK AT IETE R AR ER NG, RiES T
WA LE EARE LT

1 #HEE5FHE

1.1 ABS HAEME, 20 =50, HAFAREHTZET W, 428 ( Cyprinus camio
red var.),2n = 100, R B &R EF X B i 3% U8 8K ( Misgurnus anguillicaudatus contor) , 2n =
100, 3K T KRB .
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1.2 BFHBEfERE HREEHEOSEGER, REHK. A TC199 BFHBHRE 105, 8
T ISW HSRSMT T, B Smin, A EE RN 17em. RHRE T8 KIELH S AR,
1.3 ATIRE SEEN. B ELEHWRESPFOEERA S 3, H0.8% WEHE
HRRZEEREE . WAy NHARE DI AT ERYIEE I, %37 M ERY
SHRIELRE, FHEPER, MAGER B RXBKZEEBENE.
1.4 REBBZEEHES SO IKIEE A RS R B K LR g B =f 28, #%
BEZEHFZKEHERARBRERE T ABRAEG. AANEZHEE 1—3min, B BH Z I
BB IREE T 39— 41 CHEBKBHRN, B FEBM, FAMZAYS, FF2 1—
3min J5 , ¥ BEFE M EUH B F 25 CK k4 %1k,
1.5 BEZSRBEBREENES EHEARERHBAEENZHEE15—19mn, HRHBIER L.
UERBESEZEREFHSARB YR AT X B A 1 /B B, R IE
HHAE MRS R AR A MR, X R4 2 RAKRZEINRAL B K 7AW A Ml
SRERRE , X BB 2 3 SR A2 48 Sk IR ST AL BRI BRS T 45 R B R TR W IR A 2 3%
BRI, 4 FIBREERT R U RS RN T A, SRt REH g%,
PR A g Ak,
1.6 HFERVWE SiHEEH BLH U RBALE B R &R A FxT A B MER
AIXHEA | X EZ|EHNIER SRE L AIEN R EZER TR M ir N BALER
NMEEHBMFER, A &SRB AN R E BN
1.7 BEZZERAHBNESPEEE AFAFOR¥EXNESHENECE, 5IE
WA A A AR K E
1.8 BEEZEHREMHAN RAPD 57 ZER—BEEAREREEBHFRP, EEFL
NREZEEREMNE BREEZRET ME  EXBEEAENEE S B, B UE A A ERE
P25 DNA, 7] B 15 ] A2 74 8 J2 8 £ 4 b 4R BUBE R 4 DNA, 42 BT 1 35 B Ausubel'®) %5 33
7o RAPD ¥4 % B7 f] Williames % #9757 %%/, 5|4 % OPERON 24 &l 955 V 4 3t 20 43|
¥,5 5 W% 1: PCR M & & : H,0, 16.54L; 10 x X B 28 W ¥, 2.5uL; 25mol/L MgCl,,
2.5uL;10mol/L dNTPs,1.25uL; BEHL 5| ¥ 1uL; BEAR DNA, 1.5uL; Tag DNA B & B§,0.25u4L
VY RABEEER MR EREAREE T RIRBHFEMIMEICE,

1 AT RAPD T HISIMES
Tab.1 The sequences of primers for RAPD analysis

519 Fe5) 319 R 51 54 R
Primer Sequences Primer Sequences Primer Sequences
V-01 TGACGCATGG V-08 GGACGGCGTT V-15 CAGTGCCGGT
V-02 AGTCACTCCC V-09 TGTACCCGTC V-16 ACACCCCACA
Vv-03 CTCCCTGCAA V-10 GGACCTGCTG V-17 ACCGGCTTGT
V-4 CCCCTCACGA V-11 CTCGACAGAG V-18 TGGTGGCGTT
V-05 TCCGAGAGGG V-12 ACCCCCCACT V-19 GGGTGTGCAG
V-06 ACGCCCAGGT V-13 ACCCCCTAGG V-20 CAGCATGGTC

vV-07 GAAGCCAGCC V-14 AGATCCCGCC
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2 H#R
2.1 ZEBERAE RN, EREFHANAREEZLFTHIRD, F0 R RBKTERLE
if (8] K 52 8 BE FAK SEfr SE I ], HEAT T 9 MR IR . SR IE 2.

R2 AARESREBEREAHNER
Tab.2  Survival rate of polar-body gynogenetic progenies induced by heat shocking

ARAKE  REBREHE e i B Kritrgenfin] BHLMMENFER  fFREAMTFER

Trial No. Time of shocking  Temperature ( C)  Duration (min) Survival at Survival at fry (%)
triggered {(min) hatching (% )

A 1 39 1 2.1 0.5 o
B 1 40 2 1.2 0

C 1 41 3 0.3 0

D 3 39 3 14 7.5

E 3 40 1 8.8 2.4

F 3 41 2 5.4 1.3

G 2 39 3 21.2 10.1

H 2 40 2 26 12.2

I 2 41 1 16.5 5.7

RGN, TG 2min A0CHFLE 2mn LB HANGEEREE N IALTESH
MR ENBRESRNT.
2.2 ABREREFER, ERFEEHFEFF 15min B8 T 20min WA & B RHK T
MBERFBIREFE, HEERERATH BN 15—20mn FIRELTHBEZ L
B ESPUEABMBELTR AR EREGETEI.

RIMGEREH, ZH/E 17min 40CHEE 2min KA BE HHNEERES, HiF
FELSNREEEEIRERM.
2.3 HARGRINES M ENE T AW M IR, KRR R OB K F LA K
(In=25), AWM AN AFREEHIEEEE, B3R aEBE & 25—70 Z[H,
N ZRFER AT R BAENEE —BARET. WERNANENE(<10- ) BEBIEH
FREEERBCHES BB NERTAR MM ER, AN NHKERK (KN
0 )EEBEXEAFEZERR, SEMEAREBERLPECRKBMESEBFERANKAEN
B TXHALZEFNERZSAGROBERE. ERBERXFT N EESHOKEKGAE R
KA ARPROEREDH R 2550 EHEHFHRERBRBHNMEESIEEEIWHIAN
WAHMS, e kBB 2% EHHR 50,
2.4 RAPD 4347 fMHFH® 20 1518 vo4, Vo9, Vi1 A VI3 BA T =4, V05, V06,
V14,V16 WY W FEALFEW , KR 25T UB R FEWMNT HEE, X 12
TEIYPHE 10X FHRERA M@ MR (BESEAREFREERANIAR) ™%
TE—HHTHEIE. 51 VIS T VIS EMRRI L HEENELARAGFEER., BIEER
HHBIE M AMERGA PR BN FH, BBREHALEBMENRE . LW
PR FAN AP M BREFARBAIAMET (B 1).
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®3 AUNRTESHLIABRBEENER

Tab.3 Survival rate of mitotic gynogenetic progenies induced by heat shocking

HKBAHS KRG PRI KRRt iEl BN AR R PR SR

Trial No. Time of shocking  Temperature (C)  Duration (min) Survival at Survival at fry (% )
triggered (min) hatching (% )

A 15 39 . 2 3.4 0.1
B 15 40 1 2.3 0.1
C 15 41 3 0.2 0

D 16 39 1 4.6 0.3
E 16 40 3 2.2 0.1
F 16 41 2 1.4 0.1
G 17 39 3 5.9 2.8
H 17 40 2 7.8 3.4
I 17 41 1 1.6 1.4
J 18 39 1 6.5 1.8
K 18 40 3 3.2 2.3
L 18 41 2 1.3 0.4
M 19 39 3 3.7 1.2
N 19 40 2 2.7 0.6
0 19 41 1 1.2 0.3
P 20 39 2 3.9 0.2
Q 20 40 1 3.7 0.1
R 20 41 3 0.5 0

B 1 314 v-15 X R — WA e A 2 AR R AR TR ISR
Fig.1 Electrophoretogram of products amplified with primer V-15 for offspring originated from
identical mother ( G. rarus) through different approach
al—a5: A 224 B MR & B 9 K (Individuals by mitotic gynogenesis) , b1—b5 : #& A M #% & F i) & (Individuals by polar
body gynogenesis) , c1—c5 : 1F. Wi ¥ 4E 5 9 & (Individuals by amphigenesis) , D: £} 4 4 &G40 (Mother, G. rarus),
E: R AH 4 #I8) (Father, G. rarus) ,F: XA £ 8 (Father, C. carpio, red var.), M: X DNA(EcoR I /Hind IIl)
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2.5 MBAERAMMMNESHELRESN KEHBHEERFTHAMERASE. &
K 45—48mm, A K 35.5—37mm,

R RO R, B BRI, R . W e DT, DB, m T A, ETA%
K. % s, 0%, BEE, LR XA KBS SEEE SHTRHE . %
ERSATEZG LER B RAIEREELHEN., £ 85 /ML 45,
T 2 Fr.2.4—4.2. M RZELE

MERZ K B R A B TR S AL S e 0 T RN BRERE A A R A
MO SHAEN - A RSRE L LMWk RS E MR IEEMERERA
il - L. MERAEHRAMMEE 4 AR LA N ERERR, F KRB =0, H
H AT 04 R & B0 B ) A A

DS FER LRiAR 58 5 RHEE FIEE -BUNg R (BUER)

3 it

3 KRERALBSEMRE

PR EE R = LESH L KR R gER v EE, £LBH HE
W FFE £ 3—dmin 7c A WA 080 Rt 4 HE AR 5B AR UK, DRI 0 ) BB F 8 AR HE UG
R BRI TE I Z BT, B AZKE S 2min FFEAPR s R B EF o IR oAb BB A 8] 3 B2 AT B 2 3
FRMARETRGE, BERBWHEARR.

AR TR G A 22 MR K F 0K 7 R 5 B 1R A 5 30 0K 5 R B B 4K 58 O R (R ik
PR RS IRIP AT R, i K W KRR IR — KPR, SR &
B, B BR T 5 ok R 0 A 4 5 A JRR O T R BT AR IR I A B 9T (S0 R B AR
BERSEETTRHE, M TFRRTIESE L NER KT RIS, LB B 5T & KA
AR REBMEEOMB. ER THL Y AS BB GRHABENER" . B4
RS AR e M 3208 B 52 LA — IR BN YT E 45min, JERLTE 35min SRTE . B0k 30 10 4 36 A f
WY — OB N B R B N G 17min, BT RSB R A > RE . BAEEN
MR E BB GL A G2 B VE & I A o e 5 7645 — vk 59 4R 38 ik s 4 388
RERC I T EHE 2R H .

3.2 RESTFHEHR

B R BB E N 20 = 100, F A BN L B Bk B0 E 2 2n = 50, BT & I 43 2 b (v AR B
S S REASER, HEMH RS, ERLSBEREHNEE T UAREIH A
HYMZEEE NEFORERARBERKE UL ERKATIBRPHAREK AR
SN F R G SRR TR F (BER I ), 2D HERR T 4% 5 B 4 0 7 1% 79 1T R
TH R TSR AT SEM: . Cherfas 7E 1981 FE &R BE T 10 B 233 8 15 K 15 00 B
R FHEEMEERAT R T EFNRES REISEASAMBEELE R
{5 P 7 0 £ 0 P Sk B RS 700 TR A TE 1994 E IR E TR AN T ES T ms Kk
HY. HMAREEAEBESATHEE TSRS . B RIER G P8/ H W R % 8o 2
HHEBRKAREHE X FIRRE T AR AT TP A CH RAPD 4014
RBA Wow 8 DA RS AR A A D 20 I UE AR X T B R T b AL T AG 5



35 BB REBETESRANMNATIHERRE 251

MPRBRAEARNE L, AR ENERAMSH, 5 —F mh il AR EE 78 s
RENAFERERFARS OB EBEAEOAISMRARE,

R BB AE KI5 B BN T 45 W6 K s on 82K , R 7= 2E H IE % WO R A Bl 1k, 134 PR
FEREELATHENARZ THRAOBBERENHERER. B TXHEMNBISIEE,RE
HRBK DATEFBNEEELIREEATHNFRIPBRBAENINERREGRNME,
EHEWBAERN TEPTEN FLAMERMUES, A BRRAE RABSHER, T
EGEXFEHMELTNAR EEAASEEMNREIREER, IEES XPEFER M
A EC IR,

3.3 BARMINREHER

W MBEEE SR E RGN, WA MR A e XA B EH
ARUBBHEMNLGIL. 8 R M ( Xiphophorus maculates ) )R H & R B A MM R B, 5K
HENHRR P AGFEEBREREARY, #-SHHRLASNBAFE 3 MERAK
KA, P AKEIE O NAI R WY F1 YY BB R, Streisinger I 3 # BT
DB RaE R E NN, U D BB, Hostgen-Schwark IS MBS a4
22 4y B4 A T AR 3 R REPE 2] Corley-Smith # 1T TR D AR L BN, BN E
fe R RABEER LT TREOEHAR", BFXREPHE EEANNER £/ A
A ok s S R et R M

B

1] I8l BAHMSNEAAEYEI]. KEEY¥IR,1992,16(2) :165—174
[2] BEEER. ARNMEBERT(C] AXF¥ERXE(E=8), b Bl d R, 1983
] RET . NEL BREME.E. BERATRLE 05 M ERRAYFSE . BHESHHE,1991,22(4) :295—299
[4] B A ITAE. FEETHESNHTEAATEERTI]. KAeE4EW¥HR,1994,18(1) :90—91
[ 5] Cherfas N B. Gynogenesis in Fish [C]. In: Kirpichnikov V S., Genetic Bases of Fish Selection Berlin Heidelberg, New
York: Springer Varlag, 1981:255—273
] BEIL R ALESARMBIRSEE AT A mEANTAET]. #1E%IH,1998,25(5) :416—421
] HEW. AXENHBRRERFEROREMSEI]. Rk, 1987,(1):35—36
] Ausubel F M. Short protocols in Molecular Biology (2™ Ed)[M].London: John Wiley & Sons,1992
] Williames C E, Clair A. St. Phenetic relationships and levels of variability detected by restriction fragment length polymor-
phism and random amplified polymorphic DNA analysis of cultivated and wild accession of Lycopersicon esculentum (Jl.
Genome . 1993, 36(3) :619—630
(10] Mpd BXME . WEA 2K — R F ISR (32 B .88 (1], SR, 1983,8(4) :434—437
(11] TE%E(EH). milaHKE. (M]. 1994, &% 0NBEEAR R, 133—135
[12]) BREHS(RE). FEzIYE. EEEH. B8E8 (FH). [M]. 1998, 3L 5K Bl 2 4t ,51—52
(13] BRELE. SN BMHL, %, AM(3) x Al )RR UMK MEHERERRAERANTR]. KELD
#¥1R,1997,21(3) : 197—205
[14] Corley-Smith G E, Lim C J, Brandhorst B P. Production of Androgenetic Zebrafish ( Danio rerio) [J1. Genetics ,1996,142:
1265—1276
[15] Gaillard G, Jaylet A. Cytological mechanism of induced tetraploidy in the newt Pleurodeles waltlii[J]. Chromosoma , 1975,
51(2): 125—133
[16] Kane D A, Warga R M, Kimmel C B. Mitotic domains in the early embryo of the zebrafish [J]. Nature, 1992, 360: 735~



252 K A * 7 % # 26 #
737
7] TE GRS % RERARAATKGMNEREDEAOREY I, KELYFIR,1993,1701):
22--26

(18] BREE.HAE EEEEE .S RAPD IARERK A /E R EH TP o R AT BH¥EEH ,1993,39(7) :661—603

“19]  Scharrt M, Nandat 1. Schlupp I, et al. Incorporation of subgenomic amounts of DNA as compensation for mutational load in
a gynogenetic fish [J]. Nature, 1995, 373: 68—71

120) B MEWLHRE .. BREASEMIM] L5 R0l iR 1988

211 Streisinger G, Walker C, Dower N, et al. Production of clones of homozygous diploid zebra fish ( Brachydanio rerio)[1].
Nature . 1981, 291: 293—296

222]  Horstgen-Schwark G. Production of homozygous diploid zebra fish ( Brachydanio rerio) ]} . Aquaculture, 1993, 112: 25
37

GYNOGENETIC RARE MINNOW ( GOBIOCYPRIS RARUS)
INDUCED BY HETEROGENEOUS SPERMS

JIA Fang-jun, WANG Jian-wei and WU Qing-jiang
( Institute of Hydrobiology . The Chinese Academy of Sciences ;
State Key Laboratory of Freshwater Ecology and Biotechnology , Wuhan 430072)

Abstract: The rare minnow ( Gobiocypris rarus) eggs were activated by UV irradiated heterogeneous
sperms that were gathered from the red common carp ( Cyprinus carpio, red var.), and heat shock-
ing was performed to inhibit the second polar body extrusion and the first cleavage, respectively. Vi-
able individuals derived from polar body gynogenesis and mitotic gynogenesis were available by such
processing. The optimum parameters were screened as heat shocking for 2 min at 40°C ,2 min post
fertilizing, for polar body gynogenesis, and 2 min at 40°C, 17 min post fertilizing, by an orthonor-
mal programming. The morphological characteristics of red common carp were not detected. RAPD
analysis confirmed that all the amplified fragments were derived from the mother for every gynogenet-
ic individuals, while no evidences supporied the occurrences that heterogeneous DNA elements from
their father, the red common carp, had penetrated into the descendant genome. In addition, it had
been revealed in this study that the normal distant hybridization, Gobiocypris rarus ¥ x Cyprinus
carpio &, could produce viable rare minnow individuals in an extremely lower occurrence, which

might be produced by natural gynogenesis .

Key words: Rare minnow ( Gobiocypris rarus ) ; Gynogenesis; Distant hybridizations



