%38 % 5 &S
20194 9 H

Bk Ak RO R R

Journal of Huazhong Agricultural University

Vol.38 No.5
Sep. 2019,26~34

ZEEREBROANILFESIEZHHBENE

- A

RS R

FETR!

Lo R KA EFR R RHFI KA ETELERE/ R LD EETHE
LEEHAHRELERT /B MEEAANLY TRERET, KX 4300705
2. AR REFRFAGHAZH LA, AR 113-8657

HE

X K 5% B e 86k (PP) A A 8 Bk (DD A0 DU A5 AR 85k (TT) B 22 ol 2% 32 52 K5 B 47 18 IR 5w (V% IR 38 2%

P59 . Z K55 5 min TG I 2~3 °Cokok ¥4k 55 4 3 30~35 min) , 3845 6 Fh £ 4% 14 Je ik 5 18 (DD X PP-0,3n=
74;DDX DD-0,3n=75;DDX TT-0,4n=100; TTX PP-0,5n=124; TT X DD-0,5n=125 F TT X TT-0,6n=150,
BEATERT  SCATE)T) o ) U 2 40 IO AR 7S [8] 5 5 216 A [ B S PR A7 R & 8- 1 L i#% . DD X PP-0 =% &
PP % N 87.50% , DD X DD-0 = A5 75 5 i % 53.85% , DD X TT-0 MU A5 &5 2 2 F 24 90.91%,
TTXPP-0 ARG T I F R 84.96 %, TT X DD-0 HATAREE T MR N 76.92% , TT X TT-0 AR )
FH12.50% . 12 Ak F£HHZMHERET MRS 5 91.43% (DDXPP-0,3n=74),60% (DDXDD-0,3n=
75),85.19% (DDX TT-0,4n=100),87.50% (TT X PP-0,5n=124),83.33% (TTXDD-0,5n=125) fll 6.06%
(TTXTT-0,6n=150), 12 A FHEFHEZMHRMGHEA RS 1 A RARCL F S R A S 20505 100 65
PEREIN AR . SRR B RA G R T ARG A AR ARBFHERREAR AP EZR A E A K
JE AR B AN R R B R 25 5. b, DO 4 8 8k Ok BE A R 88 R I B8 R A AR 15 5 LA R S AR (TT X PP-0) 12
PR s S 1 R N T | - N 1 B st 1 2 1 (R UL - ST ey N B BB 1 B i e R NS = 3 7R

B EAR AR AR,

KW A GRS RN NS ek, BRI Je i)

HESES S932.4 ; Q959.46° 8

K 1% B Je 88k ( Paramisgurnus dabryanus) Flig
Bk (Misgurnus anguillicaudatus) 5y 5 3 J@ T B
AW R AR IR (Paramisgurnus) FYE 5 E
(Misgurnus) » /& 2 FREZE IR K LT AR, )20
A F WO KRG 2 i e k34 B & 35 1 %l B I g
R G (L4 B TR 5 R 50 o Tt AP 40 5 [ B 3
2 T e A 5T R T 2R IR U 2 B Y i o J K
PR B IR RIE B SE, KA KR AS TR,
HI T 52 B0 2 5 1 7 R L DBk H R A BIF ST A
E NSRBI TR RS R T HA K VRE s
BT

O F AT, IR E N R RO P LB T 5
Tl AS [ A5 P B 8 6K, A0 4% — A8 L =R L DO AR L T
(RN AN R G (P SN il -3 /A S N
PLAM i R S B JE 8K 2 Aol ik 28 A S AR B 85 v [m] o3

Wi H 41 2019-05-15

X ERARIRES A

XEHS 1000-2421(2019)05-0026-09

1 A E B B A 5 B 38 XY You S50 AR B AF
WEEh BT 2 R Ek H AR A s SRR, TR SR
T Cui S5 58 8 il 7] 5% 58 AR AT K & A A7 3 1) 2% ol
Vel [EIF, = P AhaE TR T 2 B By A%
KRB T 2RISR DNA R A5G 1
WEEE BB Z X 2 PR kA 22 S RS 5 2 A IR
MIBESE . ik — 0 5w U R S BRI F
T 0 Z2 A5 A I 5 42 it B8 S AR ORE  AS BIF 5T DA A
PR PR (DD) | IU £ A e ik CTT) 1K 8 1 I B8 (PP)
R, DL R 5 7 S35 5 2 Fh 2 A5 1R e ifOs A, O
X ARG A S AR AT R R AE ST 5 TRl DL 3 =
A A e 8k S 451, 1) A% TR 9 1 G e — B R e g W
(DAPD % 4,38 B v8 PR 5 ok A8 st 14 #5728 A6 15 10
B mAr L FE . A 58 T R 22 A% (A U8 Bk 1 15
L BAEN 2 Fhg U B 09 a8 A% 20 R 4R AL S I A AR

SAWH . K E SRR EOR S B QDR E L 57 (2018 YFD0900200) 5 o sk i 1 HE AR Al 45 2% % 101 (2662015PY033)
AN LU A, BFSE O ) g Zs A 2 ML A W15 B 2%, E-mail: huangsonggian@163.com
SEAGVEE . W/NE A B HER. W . KPR 3R 5 8% B Fl. E-mail: caoxiaojuan(@ mail. hzau.edu.cn



5% 53

AR SF - A IR U B 00 N T R e HL SR A o 27

LA Ve
1 #REFE

11 EXRE

AR T JE] 30 b DX A 455 90 Sk R K ff I ) kR A O
A ANERIE SR A X 2 Fol 8 5k 54T X 43, D8 ik A
Phan s, RN, 50 R, LR R H ol 122~
U4 BRKSEMEZ L RT 1. KEFaEIJR6kPP)
PR 20 AR, D4R 5 % B o 100~ 1155 B K 5
EBWEZ A% T 1. 28 Zha B /AR T 2. 7
FH R g e (Beckman Coulter, 38 ) % Y B 2 4=
(A% P AT 255 (A% AR R Bk DD A O 5 4 U ik
TT) o B AR U 8K L DA% 44 U Sk R A i 1) U fk o
AROyTTE B IR A L B IR KR 26 ~ 28 CL A >
5 mg/L,
12 ZEFEEHRNFS

A 3 Ve PR T A Y 85K R K % I U K ) 52/ A 58
ZAE O, KR 6 B E R 25K A DD X PP-0
(3n),DDXDD-0 (3n),DDXTT-0 (4n) ,TT X PP-
0 (51), TTXDD-0 (5n) Ffl TTX TT-0 (6n) (A
FEFT SCASHE T, 0 R R AR 5w AL 3, 3n/4n/5n/6n
RFFE TG . 158 BEREAR ST A T A
P MEPE SEAS i R ) LRH-A, 50 pg/kg+DOM
6 mg/ kg, HEPESE A =R L S M R A
YR IR FROKIE 26 C B T i BT A ;12
h S5 o KA A SR AR R IR L, S A AT R T
FIORE W W 23 A [) 25 1 S A 1) A P 53 A B o
G HL L e SRS T R A7 BT S 45 FH 5 SR 5 B Hh I o
T A B JE RSV, TR AT Bl S L A b RS
K TR T RS T 58 N T 82 RE . A A B Sk
TEERTEEE 55 5 S Bh TG K 2 KGR E T 2~3 C Ik
KR AT ¥ IR T A B R, ¥ R E R 30 ~ 35
min; Bl J5 K K 0I5 1 32K 09 B T SR Ak & N
BEAL AL K IR FRTE 25~26 °C. ZHKi)5 48 h 5%
SIS, LR Ak o S AR Ry F AR RL, HE S PR L JE
B J5 R TS 56 2 RCUe SRR T IA L A T
PGk, 1 .3 Hik.6 k.9 Hidmm 12 Jik
HEAT AR B A KRR R 1 A 12 A
W ) I AT AR S . R A S AL A 4 T AR 3R L AR
Fr 7K o A BE RN A Y
13 BEERBRMEMLEE

1 H &G B M A35 S A P REPLIES: 30~50
FEREA SR FH VKK X 4= f i A7 R I 5 B 25 3k 30,

9K AL AT B Ao 00 L AN A U R A A B, UK
20 L ASORT 4 0 A 240 B AT A5 PRSI, &) £ 65 PR 4 e
BRI LA RS 0 k18], 12 A BB B, 15 %
ZAEAR G AR K Tt 5 cm, B2 ¥ KR I . SR P I 40
fitl DNA FHX 5 5 2 #EAT A R % e . B PHA
A B A e AR AR A, B T 1 R R 2 L S
BRL19],
14 SEFEREHKEKLE

ANTR) A R B B L 4515 S 4L A 4 BB AL 3 R 30~
50 J& Z A R U8 B8 . FH vk K 3E AT PR e L 0 H 4 KR
R, KM E] 0.01 mm, (45 & &
3 0.001 g.
15 ZIEMAFENE

DL A% R U8 ik [ 32 32 K B (DD X DD) 2y it 1
PP I L 7 N Y S IR R 7 Sl (1 N
(DDX DD-0) S H R i A B B0 5 /8 3547 92 O 2 K
YA EE . 32 K B BORE s [R] 40 501 A Z KG IS 0.3
5.7.10,15,20,25,30,40,50, 60,70, 80,90, 100
min, & W HLAZ KGO0 20 ~ 304>, 400 2 B H R %
W+ PBST [ 2 Z K500 24 h.4 % L2 R HEE 4 C[#
FE 36 by (A S fUs T R 2SO, 0.1 %6 Triton X-100
VW37 CKW 3~5 min; FH PBS IS W TE T 2 K.
0.01% DAPI % #E YL 5 20 min; 5 /5 H 30 %
S0%HIMAEVE 1 W H 50 % H h k47 447 (R A7
BFEI AR T 4 he B 280 B UEE (Zeiss, Imager.
A2 EED X9 G 5 19 52 P 34T W52 041 IR
LR,
1.6 FHELIEBEFRSH

FIH SPSS22.0 1 Excel 2010 # {4 %t 7 [/ 175 5
HAEERKMERIIT R R I 2500, 225 W EF MK
F-Ha=0.05.

2 ZER55MH

ZREEEHMIREG

DA R % 1 90 56 10 240 JH0 A D P 2, 3 b 90 R T £
Mzeefs S MmE 1, “fE IR s DNA F & K
% 1 ) ks R, DO A AR DR B DNA 55 o 2 R 8 R e
SR 1A . o3 0 A O St R g 8 A A e ek R
PR YR AT Dy BEA A B AT N T BORG 34T A 58/ 2 52
SR O s A A J5 19 %% PR 5 2% 1 X 526G B0 E 47
NI S e oy S L U N TR N 7o oS o
HIDDXPP-0 (3n),DDX DD-0 (3n),DDX TT-0
(4n), TTXPP-0 (5n), TTXDD-0 (5n)#1 TTX

2.1



28 LIl I NI 4 o5 38 &
400F T qupr 2007 g A00Fquer
N Gt ° ‘
3 ‘ 5 ‘ 3 3
O 200t O 100+ P © 200
# ] &
2 = =
F F ® \
e || 0 ..
o 200 400 600 8001 000 0 200 400 600 8001000

0 200 400 600 800 1000
DSR2
Fluorescence signal

PAET
Fluorescence signal

A 22 I
FAET
Fluorescence signal

A KRV B: A5 ARV C. PUASIRIEEK, A:Large scale loach, P. dabryanus; B:Dojo loach,diploid M. anguillicaudatus ;

C:Dojo loach, tetraploid M. anguillicaudatus.
A1
Fig.1

e 85k 0 X 8% BY ife 65K I 48 L DNA 4H 3 & B E B

Flow cytometric peaks of blood cells relative DNA content of dojo loach and large scale loach

TT-0 (6n), ¥ 6 FAFFESFHS D IFHEIE, MIE PP-0OM 6.06% (TTXTT-0) (K 3), 12 A #wH,

AT AN BE AR ] O 2 0 AN [ 41 5 I AREAT A R
) AR AG I
22 sfEEFEREEGD

17318 B BE x4y #4240 J 2 A7 % 1R A 0 2 S
M6 ANFEF AL G ik B 30 ~50 2 505 REAS AT
PRI et &5 S AL B 5 2 A5 AT TR A, 45
FE 2 iR,

o 100 g :::: .
— ] .
£ gor = - mon
= - 5
s oof = o e E5n
- — fard fus mM4n
Lo
E 40 e B3n
= 20f e D2n
o ===

v DDX I DDXIDEXI TTX I TTX I TTX I
PP-0 DD-0 TT-0 PP-0 DD-0 TT-0
2414 Induced group
B2 1 ARYSEFSSEEEREEAR
Fig.2 Ploidy composition of induced polyploidy
progenies at 1 month-old
1 A By B g A5 PR I 45 2R 7R . DD X PP-
0 =55 S %N 87.50% ; DD X DD-0 = {4
PRI %K 53.85% s DD X TT-0 WUAEATE S i)
EH 90.91%; TT X PP-0 HAF K% S R I E N
84.96 % ; TTXDD-0 HAFMKE F M FE R 76.92% .,
LR SR E IR R R R N A R N K
TTXTT-0 AEHIEF R FEN 12.50% , [FH, £
MF) 37.50 Y% HAFAR G AR .
12 Hi B B, AR iE Sl &R e R
1 AL, 6 Fdl &35S 2505 05 Lo
60% (DD X DD-0),91.43% (DD X PP-0),85.19%
(DDXTT-0).83.33% (TTXDD-0).,87.50% (TT X

TTXTT-0 S 4 A AR E] FLAFASER . TT X
DD-0 i S 41 & R A B SR E AR

100p - -
3 e
g i
o L
5 60F = Won
= e @5n
8 40 e O4n
L.
3?: 20 poe B3n
\ I L = O2n
s ) = =
( \ \ \ \ ,
DDX DDX DDX TTX TTX
PP-0 DD-0 TT-0 DD-0 TT-0
7ES4 A Induced group
B3 12 AR EGEHEAR
Fig.3 Ploidy composition of induced polyploidy

progenies at 12 month-old

G- 3 RNV A YN =1
20 Y oA TP ) o AR A R 4L T ST e R H
3 ol B A U0 Bk /K % ) U 5K S AR G a8k H 4 S
2n=48(PP, & 4A).2n=750(DD, [& 4B).4n=100
(TT,H 4C), DD XDD-0 5% = fF K 5 AL YL o Ik
BH N 3n=75(18 4D) ,DDX PP-0 i 5 =% & 5 1%
Yt R B H N 3n="74(F 4E) ,DDX TT-0 i T DUf%
HIE A Y K% H 8 4n=100 (& 4F), TT X DD-0
e AR AR E H N 5n=125(K 41G),
TTXPP-0 P F AAHAE G K% H y Sn=124
(B AHD o SR ke K s @) Je ik 2 2 S e A
TES 5 2 A5 0 5 A b Z A iR D2 S]k 1R S A0 AR (DD X
DD-0, TTXDD-0) ¥ F 4 & 25 5 R ik 2 H
R R PR S AE KA A (DD X PP-0, TT X PP-0) %
RS AT IN R AE AR 7R CR N E I 7 AN RN
JEARCTT X TT-0) £ it BR 6, oA 5 P 3Rk 45 75 £ 14 )5
AT 2253 54 b I Y (iR 4 24 A



%5 W HANER S 2RI U B0 N T 5 2 H A2 RS 4N 2 5% 29
A B -y C
‘n,‘ nk 1 LN
- 5..‘0 ¥
Ve, ™ 43¢
> ¥ o) b g
” r S ' *Hh » J. ' Fe
_ ' 4 2 ) k, . -9 ~f‘ -
= v . -~ 28 9 ‘\.’ >, *
. 2 ¥ l. .“‘ as
3 S -~ 7 - *
] ;'J‘ ~ “ )'On':‘
..
5 pm 5 pm 5 pm . b ]
; D E cal I8
y g b S
! : AR N
et MR N e 9o Bhat
P oA A . &% e 2 D evse
d O a o Y« le
' ¥ : ’1“. S ¥ :, ..‘.". e
- ,,};,3 "??#,{ :’:03..— - .:
v v -2
5 pm 4 5 pm Spm . . . ‘.
G X H
F e ¥ ’ e 2%
U 3 ¥ Te > i . N
el W oy § 8 et s N &
$2 s NS S A » we® Voo
A Sadaats KT 0 A P4
v AR u s { & e
S .
WY TR .)ﬁ' o na'- ’
> & 8 S8 .'.. 3
= Ad > *
oLm T#‘;"' 10 pm - - A

"‘-_

A REERIJEBK (2n=48) 5 B: K I K (2n=50); C. PUEAIRE (4n=100); D:DDXDD-0 i F =5 K518 (3n=75); E.DD X PP-
0 1S =G/ 3n="74); F.DDXTT-0 H2VE &5 (4n=100); G: TTXDD-0 %S Fif#4 )58 (5n=125); H. TTXPP-0 i
TAEARE AR (5n=124), A:Large scale loach, P. dabryanus (2n=48) ; B:Dojo loach, diploid M. anguillicaudatus (2n="50); C:Dojo

loach, tetraploid M. anguillicaudatus (4n=100); D:Induced triploid progeny of DDXDD-0 (3n=75); E:Induced triploidy progeny of
DDXPP-0 (3n=74); F:Induced tetraploid progeny of DDXTT-0 (4n=100) ; G:Induced pentaploid progeny of TTXDD-0 (5n=125);

H:Induced pentaploid progeny of TTXPP-0 (5n=124).
4

RECKABEIRHMURFSESEEERERESRE

Fig.4 Chromosome split phases of dojo loach,large scale loach and induced polyploidy progenies
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Fig.7 Fertilization cytology observation of fertilized eggs of diploid M. anguillicaudatus
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Fig.8 Fertilization cytology observation of cold shocked fertilized eggs of diploid M. anguillicaudatus
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Olyploidy induction and fertilization cytology observation in loach

HUANG Songgian’? CAO Xiaojuan' WANG Weimin'

1.College of Fisheries/Key Laboratory of Freshwater Animal Breeding .
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Laboratory for Pond Aquaculture , Huazhong Agricultural University ,Wuhan 430070 ,China ;
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Tokyo 113-8657, Japan

Abstract Six different polyploid loaches (DD X PP-0,3n=74; DD X DD-0,3n=75; DD X TT-0,
An=100; TTXPP-0,5n=124; TTXDD-0,5n=125 and TT X TT-0,6n=150. Female in the former)
were induced using large scale loach (Paramisgurnus dabryanus, PP), diploid (DD), and tetraploid
(TT) dojo loach (Misgurnus anguillicaudatus) by cold shock. The cold shock was maintained for 30-35
min using 2-3 ‘C ice-water from 5 min after fertilization. The ploidy of induced progenies at different de-
velopment stages were measured by flow cytometry. The results showed that the ratios of induced trip-
loid progenies were 87.50% of DD X PP-0,53.85% of DD X DD-0,90.91% of DD X TT-0,84.96% of
TTXPP-0,76.92% of TT X DD-0,and 12.5% of TT X TT-0 at 1 month of age. The ratios of induced
polyploidy progenies were 91.43% (DD X PP-0,3n=74),60% (DDXDD-0,3n=75),85.19% (DD X TT-0,
4n=100),83.33% (TTXPP-0,5n=124),87.50% (TTXDD-0,5n=125) and 6.06% (TTXTT-0,6n=150)
at 12 months of age,respectively. The ploidy composition of each group at 12 months was similar to that
at 1 month of age. The ratio of induced polyploid progenies decreased with increasing ploidy levels.
Growth performance of each group was measured and analyzed by statistical analysis. Little difference
was observed at early development stage,while significant difference was observed at 12 months of age.
The progenies of TT X PP-0 had the highest total length and body weight value at 12 months of age. Fur-
thermore, the fertilization cytology observation confirmed that the second polar body was retained in fer-
tilized ovum by cold shock to produce triploid-type progenies.

Keywords polyploidy; ploidy identification; fertilization cytology; artificial induction; Misgurnus

anguillicaudatus ; Paramisgurnus dabryanus
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