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RE T UESALLREBEMNESHTEERESE, ZH PHAERAES X 107°
g) FIRKKANE (B3R E 2—3 X 10~ °g) R vk 5, DACERAH 250 b, xof 4 0% 1y Yo £ {4 it
T, SERFW, SN ZFEEB R 20 = 38, %A H 26m + 8sm + 2st + 2t, NF =
72, C-EBAEER,H 7 BB CAF, BT, BERE R, A —-dhEL
By kR Ag-NORHr, SRYuHy vl IVE R —FhdtfE 51T,

X|im  BR - OB 4R

FHIES Q343

, W KR R AR, DA B & Fh DL 2K 22 Rl R B LB, 3 DU R34 & Fh . SR B AR
EMATWARMIE, NIESLXMERAEMARIREAE BN, GBEEENHE

MAZ—, AT EIF T RAGIER IR, ST HBTH MR EFHIHRBALE, XT4%
R Y KB 5T B PO AN M R LIRS . A< 300 PHA FE S8 R T 48R e B kBT ST B 45 58, U
B DKL IR AR, A v BB P WM ERRESE,
1 HRE5AZ

iM% [Sinonovacula constricta (Lamark)] T 1994 4£ 8 A R B ILREIEMEF S, IH458
EXWEKEBENE SR, RAARRAETR S E B EY M EREEE R (PHA) (&M 5
B NRBREE(FFEE)TS PHA 8 x 10 °g:EMA 18—24h Ji, BESHHKME (BR
fAE 2—3 x 10™ %), fEA 4—5h, BUERA LSRR, BHKE. BE, USSR TREH F.

C-Z 5, B k3 H AR 4 7E 0.2mol / L HClIH B F 30min; B A 37C # 5%Ba (OH) &
W AL 30—60s; RIEA 60C#I 2 x SSCHE PR E 2h; 3L 7E 5% Giemsa ¥ 528
10min, 546, MR, % Howell FM 7L, ZEHIFM R EA R L 3 2% HE (W& 1%
HER). 6% S0%AgNOER, A 65C/KIBHIEFMA, A SminZ£H, i FEIZRE,
KB, Eite

PEHUERIE M, I £ R M 4 FAR AT B B, 1 Levan % (1964) B9 bR ME ST % B 43
#r.

* AREFITRBIE,PD-B6-5-15. E&E, B, WAETI9SSHESH, B+, BI#I%, Fax: 0086-0531-8902167
Wk B H: 1995-08-21, Hefs BeH H #3. 1997-05-27
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Tab.l Diploid chromosome number of Sconstricta

s 36 37 38
4 M (cell) 6 7 86
AR (%) 6 7 86

2.2 HEHMFEFAR

R YR & B ST 45 R, FE4R R 19 X
et ik, H 13X F LB Y 614
(m), 4 XA F 2R P K (sm), 1 B
W& R AR (s | 3t E 2R
@, REARTEHEL G G2, BKR

1°1,2). ARG ETUS N 3H, AAGR2, BRI 2):1—135, hFEFLALE ALK,

1—3 S5 KERK, 5 E7,
H & XA XK B R KD, M
MUK45. BH(E2, BRI 2):
14—17%5, WHE LR A1,
BlasRakiER, 557, K
A3INHEUR S, CHGE 2, H
MRT2):18—19 5§k 18 5
R & 2Rl 19 5 2 in
E Rk, X B A ATE
BB P HER. Bk, 4518
M BN 2n= 26m+ 8m+
2st + 26, BB IRE B NF = 72,
2.3 CHEB

Xt 8 N C-H Bt &
B, Giix A R rh LA 7 PR K
BRQpET, HRAN KR C-
W, Hbrex hhHFELRB LA
1R, 13t R 0 o E 22k g a4k,
7 8b, A JLAE G R R AE E
B JE B H#; (m, , sm,,) A5G A
(st,), WA KHE LA C-7.
(ERR T :3,4)
2.4 Ag-NORsif

R2 GRRBEENIREE

Tab.2 The data of the chromosome karyotypic

analysis in S. constricta

—
=]

H5) Fs MR =14 BB
(pm)

1 67.433+2.23 1.21+0.11 m
2 62.82+1.09 1.20+0.12 m
3 59.86+1.55 1.21+0.13 m
4 56.96+1.55 1.30+0.16 m
5 55.83+1.24 1.32+0.21 m
6 54.33+1.66 1.11+0.06 m

A 7 53.70£1.25 1.21+0.20 m
8 52.51+0.63 1.30x0.21 m
9 51.73£1.35 1.30+0.20 m
10 49.97+1.88 1.30+0.18 m
11 48.501+2.48 121+0.11 m
12 48.40+2.04 1.40%0.10 m
13 43.35+1.88 1.12+0.06 m
14 57.77£2.50 1.91+0.13 sm

B 15 52.22+1.51 2.04+0.20 sm
16 48.09+3.01 2.01£0.16 sm
17 4537+2.69 2.62+0.07 sm

C 18 48.35+2.95 3.82+0.59 st

50.67+2.09 >7

~

P oMM TERE, RA | AR EFLRREKRERY MM, NORs E4 IR AF
SERMPRIABHEEE. R~ MEKA L ZAHD ERH NORs H M 0 2 2 MA%,
HEH R 2NMERI 6. EARIZMEP, REFREAES LR AR -1 2H L
(BRRI:5). 5 Ag-NORs¥ H & MR, R PBREELCHEBE WEARE, A 132
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MAZE BT 7,8), BEZLCHEREHES Ag-NORs B H & —H ).
3 e 5%IE

#& Nakamura (1985)4tit, B #RE K #HT L R AEA RO IGELRF 125 7, HPHZ
R ERRA S5F. REEHEZS (1988) EMESH (1991), E IR (1994) g N AP
AR HITHR. DERRE, YA B BT AR R DA TR BB AR 54 I R
X, XEME S RNERE, BHRBHRME. HEHF MBI BES, B E 5 BR 1,
AR EEEBEFVAGRSHITERMBFIR. W A0 5% H) 684 250 A 32 6 18] /9 BR &1, % 4
AR, HRIEANASNIEPIR, A5 B B45RM, Hk AR LAk hE
PHA HE S EBHEBI G R R AR d, BUS TSR, R AR PHA 463, 5
RS A R LR B 4 R 2558 PHA RIBUS , B IR AR08 S0, 2040 48 08 B T ik
B 13%. B4 ARANGI NS RMELARRBERESS, B ELY.

XT NG AAHFRGR, BENIMRENERS. BEBATRTEGE C-HEREHY
MEE, KM R YA AT R A48 0 RS, ROV, 245140 24008 B A 2 b 3
JERE, A RAE LR, X—RS5EHIMN C-EAR. BRI, ELHEE
#2%0 C—H5. Martinez—Lage%¥ (1994, 1995) Xy ZF MG 1 (M. edulis, M. galloprovincialis
M. trossulus) )% E, CH5 BB #AT T ISR, M3 CHMBI RS REH, =02k
BRAALERPARR, EEMT B Or#) MR 6B 26 (F [ H#), F2nHadE w0
Wo BT REX TR Y48 B X B8 7 B M 4376 , Macgregor %5 (1986) 16 th, F 22k C—7
WEGMNE, RRATNXERRETE. Hit, AERSHEFRERNMEEERRH
L EZGERWEE., BEAT Y, RRAEWAR ARSI ZREN L R4
BT EKMEEE,

HBER RNA ZEH ((DNA) B ¥ REE NI AR EARAFY Ak, B EMEREZL
HAE, EARETRYZCHAERINAREAERENERN 1DNA . MBI Hadjiolov
(1985) KM AL BB 2 FHLHIBHERAF R (DFERHENBREIEHER FR A Ag-NOR
HH, 5 DNAHRAEX)SAREAY(EEE) B rFEFERPaR b, XFHLaRMN T
CHEF L, QBRTFLEET Ag-NOREH L. MRML BB E#HEE, BYAHE
AU ERREREICERERREREENRRSFEE S (AT G W) # 2 H 8
(o) B, T 4R 3 e O M (R B B R A 5% R IGME Y NORs. Btk A SUAE 45 B8 F M AR
F|# NORs £ 5Lk L& rDNA HREHRHE RN RN,

Z LR, AL RERB R R E A PHA HESE N T 486 3 88 58, 7T KA
REARBARGAE LY HBY, FEHFEW PPN GROFRERILERL2EGT
R A E BRmAE). A 1 EFapfik B RA Ag-NORsH , HHMRE,
AT AR R g 4% B A SO B 5T A a5 A

2 £ x W
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: Research Note :
CHROMOSOME STUDY OF SINONOVACULA
CONSTRICTA (BIVALVIA)

WANG Jin—=xing, ZHAO Xiao—fan, ZHOU Ling-hua', XIANG Jian—hai'
(College of Life Sciences, Shandong University, Jinan, 250100)

(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)"

Abstract Individuals of Sinonovacula constricta were collected from the coastal areas of Weihai
and Qingdao, Shandong Province. The animals were injected in vive with 8 pug  of
Phytohemagglutinin (PHA) per gram of body weight including shell weight. After being cultured for
18 to 24 hours, Colchicine was injected (2 to 3ug per body weight). Four to five hours later, the
gills were taken out and sectioned into pieces. The gill cells were treated with hypotonic solution
(0.075 mol / L KCI) for around 40 minutes at room temperature, and fixed in fresh methanol: acetic
acid (3:1) three times. Metaphase chromosome spreads were prepared using the conventional air-dry
method. The diploid chromosome number was determined by observing 100 metaphase plates; of
those ten well-spread plates were photographed with an Olympus microscope. Classification of
chromosomes was based upon the study of Levan er al (1964).

The method for the staining of constitutive heterochromatin was according to Summner (1972)
with slight modifications. Slides were treated for 30 minutes in 0.2 mol/ L  HCl at room
temperature and incubated in 5% Ba(OH), for 30 to 60 seconds at 37C. After washing with distilled
water, slides were subsequently incubated in 2 X SSC solution for 2 hours at 60C. Staining was
done in 5% Giemsa (pH = 7.0) for 10 minutes. Silver-staining was performed according to Howell
et al (1980). The results are as follow.
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The distribution of chromosome counts obtained for S constricta is shown in Tab.1. The

measurements and classification of the ten selected metaphase plates were presented in Tab.2. Plate I
shows the karyotype arranged by morphology and decreasing chromosome size. The diploid
chromosome number is 38. All chromosomes were matched in 19 pairs; they were divided into 3
groups. Group A includes pairs 1 to 13 that are metacentrics. The relative lengths of pairs 1 to 3
are larger than the others; thus, they can be identified easily. The relative lengths of the others
decrease gradually. Group B consists of pairs 14 to 17 which are submetacentrics. Pair 14 is larger
than the others. The relative lengths of the others decrease gradually and they cannot be
distinguished easily from each other. Group C includes chromosome Nos. 18 and 19. No. 18 is
subtelocentric and No. 19 telocentric. They can be identified easily in all chromosomes of S
constricta.

Therefore, the karyotype of S. constricta is 2n = 38, 26m + 8sm + 2st+ 2t, NF = 72(Plate
0-1,2).

The C-banded chromosomes of S. constricta reveal constitutive heterochromatin in the telomeric
region of 7 pairs of the chromosomes. Among them, 6 pais (No. 1, 5, 9, 10, 11, and 13) are
metacentrics and 1 pair (No. 16) is submetacentric. In addition, Pairs 4 and 14 show interstitial
C-bands and chromosome . No. 18 have telomeric C-band occasionally. No centromeric C—band was
found in the karyotype of S. constricta (Plate 1:3, 4).

Nine silver-stained metaphases of S. constricta were analyzed. A variable number of Ag—NORs
was detected, which varied between 0 and 2 chromosomes in different metaphases of the species.
The silver-stained karyotype of the species shows one chromosomal pair (metacentric) with telomeric
NORs. The variation of NORs observed in the metaphase chromosomes is also expressed in
interphase nuclei (Plate 15 to 8).

In conclusion, the employment of PHA injection in the investigation of chromosomes in S
constricta can increase the index of mitosis in gill cells. The heterochromatin is located in the
telomeric regions of seven pairs of chromosomes. The silver-stained bands are constantly located at
one pair of metacentric chromosomes. Thus, the Ag-NORs can be regarded as chromosome markers
of this species in the genetic breeding and other fields of studies.

Key words Karyotype C-banding Ag—-NORs Sinonovacula constricta

Subject classification number Q343
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R T SRR MIESEUY(1,2). CHrP AT S, 4)  RZ P WA (5. 6) #158 Se o) BT, 8)
(FFH &R ER Spm)
Plaie | Metaphase (1), karyolype {2}, C-banded metaphase (3) and karyotype (4). silver-stamed metaphases (5,6)
and nuclei of interphases (7,8) of Smonovacula constricia (all scale bars show 5Sum)
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