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Chromosome preparation and karyotype analysis of Corbicula fluminea
from the Yangtze River estuary
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Abstract: Corbicula clams inhabit both saltwater and freshwater bodies, and their karyotypes and ploidy levels show
regular distribution, making them a potential model for studying the evolution of bivalves from seawater to freshwater. In
this study, Corbicula fluminea from the Yangtze River estuary was used as the material, and the samples were collected
from Dongtan, Chongming Island, Shanghai. After the axe foot was injected with 5 mg/mL phytohemagglutinin (PHA)
at a rate of 4 pg/g wet weight for 25 h and 10 mg/mL colchicine at a rate of 2 pg/g wet weight for 5 h sequentially, the
gill tissue of C. fluminea was dissected and subjected to hypoosmotic treatment, fixation, chromosome preparation and
staining for observation of the chromosome characteristics and karyotype analysis of C. fluminea from the Yangtze River
estuary. The results showed that C. fluminea from the Yangtze River estuary had 2n = 38 chromosomes, and the 19
pairs of chromosomes can be assigned into 2 pairs of metacentric chromosome (m), 8 pairs of submetacentric chromo-
some (sm), 8 pairs of subtelocentric chromosome (st), and 1 pair of telocentric chromosome (t). The karyotype of C.
fluminea from the Yangtze River estuary was 2n= 38 = 4m—+16sm—+16st+2t, with no satellite or heterosomes ob-
served.
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Figure 1 Metaphase chromosomes of C. fluminea from

the Yangtze River estuary
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Table 1 Chromosome numbers of C. fluminea from the

Yangtze River estuary

EuNcS qE! o i %k e/ %
50 1 3.125
38 14 43.750
36 2 6.250
34 4 12.500
32 2 6.250
30 2 6.250
29 1 3.125
26 1 3.125
25 1 3.125
24 1 3.125
22 1 3.125
12 1 3.125
10 1 3.125
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Table 2 Relative length, type, and arm ratio of chromo-

some of C. fluminea from the Yangtze River estuary

e 17 X B/ % B Bt
1 3.10+0.15 1.1840.07 m
2 2.75+0.16 1.19+0.12 m
3 3.46+0.26 2.36-0.28 sm
4 3.06+0.22 2.56+0.21 sm
5 2.91+0.16 2.42+0.27 sm
6 2.73+0.11 2.36£0.30 sm
7 2.64+0.11 2.25+0.16 sm
8 2.47+40.15 2.39+0.33 sm
9 2.300.12 2.434+0.34 sm
10 2.08+0.22 2.2740.20 sm
11 3.44+0.27 3.50+0.21 st
12 3.03+0.18 3.59+0.33 st
13 2.81+0.19 3.58+0.35 st
14 2.65+0.17 3.860.34 st
15 2.46+0.13 3.52+0.26 st
16 2.35+0.09 3.42+0.20 st
17 2.2240.18 3.39+0.07 st
18 1.884+0.44 3.27+0.25 st
19 1.67+0.23 oo t
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Figure 2 Metaphase chromosomes and karyotype of C.

fluminea from the Yangtze River estuary
3 3 i

3.1 FELEEKRH &

et PR P i 0 R — R AL B IR — [
= e o R S S B0 M Y R o 2
O A AF 5 26 B BROK A 28 J50 2 0 2501 s 1K R Ak R i
V] (1 < i 4 2 5 ) ) e € AR OR 2 L IR I8 B ) ot i 2
S ECANIRIE A R A T o K ) 2 5 BN i R Y



+ 338 - A SR A5 AL g e A R i KA AL A3

Y R F 0 A rh, DL Y ) A DL A
41410 b ORL i £5 e fAR AR AR, 43 90 R A 5 mg/mL
10 mg/mL 15 mg/mL A RK KA1l 28 35 W% ik DL 75 A2 ik
FEVEST A B E] A 5 he Al A 8CR A , 10 mg/mL
oy i 38 ORI 2R I WOk BE 5 T 5 mg/mL KK Al Z b
S e A8 A 2 2205 1 15 mg/mL BoK Al E 4k
BE QOS24 R A HUE A KDL
o s Ak & B, R 0. 065 mol/L By KCI
VA5 VR NS AT A0 2 AT 40 min R 98 A0 BE, RO Ak
0. 045 mol/L KCI¥ I 4k SR AN BAL., 41 i )P
o KRAEWE ., 53141 iR 56 7 LM T, A
W58 2Rk H B9 IR 8 KCLis Wk B B s (AR BF 98 v i)
KCHAE W M 0. 065 mol/L, SCHR[ 14 ] i KCLIE
WO FE R 0.0375 mol/L) 4 I J5 5 AT & Ay £ FH ) dol
WRE S BB 5
3.2 Kz o mILE e kR S

WK W FE RPN N R Tl W ZE 2014
A A TR I R 28 Sk 52 Bl o Y iR S B
ki 2n= 38 WIA 28 Fl, i HL 53. 896, 3 A Ui E LS
F L A EH N WG 28 E b 1 Y (R 5 B AT RE
H2n= 38" AT F U, KT T IA] I g £ R 5
H R 2n = 38, 5 Ib i 47 18 A9 K Ff H A — 850,
5O HGE Y 2805 G R AR W H A TR
FK RV 7K 04 A2 Ak, VT T ] W R H A i R] fe A 2R
XA 2 Pl T T 1) PN B 4 S A B BE . A BT
bR A it R C A AL B I L 1(cytochrome C oxi-
dase subunit I, COD) i &G A& F 41 B~ , K I 10
W55 A IR 2 — 3 W A M ) A et iR E
(2n=38) it —EiF T HAEFKRIEMEL LR,
A, P B i A ya] 0 =5 22 A P i R K K 3
T AN AW P R A B B WL 3

IR T8 T MR (o] AT A YA R D )| 2 T
f B AR K H 3 o0 0= 18, 5 A WIF 58 v 4 7T 3] g
AR E =19 FER . A¥E8 R, 0
(2n=36) AT RER IR T H AWML (2n = 38) K A= T Wi X

Pe R A UM, o S 4R e K R
WAL R AR R n =19 By n=18"",
BT AR AR A B o, KL H R = 2m -+
16sm/st+1t, H [F] KA 2 A2 30 16 B A W (n =
Im~+18sm/st) Z —XF m Ml t, D PIX sm/st. 5N
C i 38 7Y IR 7K WL A EE, 4V IRT W b R R (=
2m—+15sm/st+ 1t) 2 — X sm/st, Lt [ 7100 7030 714
(n=1m—+17sm/st) £ —*%f m fl t, 2> — %} sm/st, Lt
DU 22 (n = 2m -+ 16sm/st) Z—Xf t., {1E3h ¥ ik
Al B8 v S T 22k G A A R e £ R 1 i B R
7 38 K B4 v 3 2 22 1 e R Al AR 2R AT
5T, m Al sm G 00K — i BAA FR0E 1 T LA st
Yoo g 22 AR DR A D0 AE R I T T O i
S R R A T e AR RS B — X stRT LR G
A R G AR S B AR B = 19 AR
Ry = 18", (HALSLAZ LN 20 25 IF AN 2 DL X
A B U B T A R | S BT R i — 20 W 5 AT
Wk,

R4 N A TR O AR 5 A T R R
T TR 17 T WA AR AT M 22 0 2, AN AR O 5 DA 1)
VT T I RN 4R A A WA g ) e
M Ak VT H 3 B DC YT T A5 R 20/ 30 Ab T
KT Wi 14 22 B WA P R 3n/4n Y R b3
MO0 % P 5 R R T O ) N R B N B . X5
SCHERL 12 ] rb 4 S A 0 F 1 7K A2 A IR K A Y 8
PRBCH AR R T Sy = AR R A S AL I T A O
GE R, RT AT R IR B TR A AR B L G R 2K
B v R 2R 35t AR W T 4 AR S MR L S AR
AR R ZBAE YT . A 2FE 50T 1 DU 42 5 T
B AE FIE TS |, A AZHE AR 7 AN D8 B0RUHE B 4
T, X TA A R W O A A B Y AR AR R R AR L
A7 90 T I YT RN ey A g g e A
ths R BT ORUHE B - A AE | 3K 3R TR A% 2B BE
WERT BB 2 0 A TR . A 23 i A5k
TAT MO ) i A A B R v R B, AR K 2 O AN i 1Y

R3 AYMAMBAREEREZER

Table 3 Summary of ploidy and habitat of Corbicula fluminea and Corbicula japonica
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4n= 72 = 8m-+52sm+ 12st"”

WHR(C. fluminea)

A ) YT wRIK 2n= 36 = 2m—+26sm—+ 8st''?
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TR RN Rk
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H AW (C. japonica) H A 3E )1 K 2n =38 = 2m+ 2sm+ 34st""
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