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WME: Yy T IR Eea R AF AR AEEFATNLE, KAXXARK B
A (flow cytometry, FCM) B R &l TRk E 2 L EH AN KN, FFABARELEES
A% 07 301 I Bk A & 24 XE 4 BRI A T R A K E DL ROAR A B AR R L 5
E, ET Rk IR K., SRR, MR G Y 4N B (802.91+
2.19) Mb #u (786.52+£1.95) Mb., MM 2 F 41 5 2 Ak T 44 2 F 4 (4 16.39 Mb), M 1 i %
AN R 2n=48=48t, K ¥ NF=48, %o (K k] 4 32 K & % (22.17+0.72)~(46.30+1.06) Mb.
He M By AZ BN RO 2n=47=1m+46t, B H NF=48, H &, HHEFHFH m L EEY Y L€
R, H A EE K E O (62.9582.89) Mb, ZE KB M K E S A E R A KE
HRELAMHE K. ARERIBEBELLBEERN A BRAXREEZEFTHEELE, IR

KMEEEYRERMNARRGEERE R ERAMRESE BE
KR ks s, ERA LD, FERNEKE,; BRI

hESHES:Q343.2; S9174

i Sk AfF 35 £8 (Collichthys lucidus) J& 41 & 5}
(Sciaenidae), M} )& (Collichthys), k7 I
i r RS, A SR TR ROR K S AL,
AR, SR AR ki B
ZAET] LI AR, B 5—7 B ST,
FE A YT T B 30 Sk A 2 A A i A 7 8 A 200
AABmMATNE, b EEZWBERET
2, Bk E O B AR 2R AR RS
(XX XoXo/X XyY), HEPEA — SRR ik I (] 5 22
K (m) PR, FEC AR A e kb,
TSk My 2 AR R — — R B R g R R 2
PP AR RGN A AP, i — BTk A
HAOVEGL @RS A, KA B T AR
Ptk —5 e AR Eh 5 0y LIRS ) L PR
PR —8 e R Rl X ) i e A 5 N T R
DA R G o fR i A A5 a7, BET, ek )
) EPE S A B £ 2 25 BE PN 20 O R IR,

WS BHE: 2019-12-19  {&EIBH: 2020-02-29

ERFRERD: A

fHY Yo iR M 2088 i R 58 il IRE, SEH R
TR (flow cytometry, FCM) At I 1 e 14 711
T e S i 2 £ 3 DR RN, ISR 9B e
8,5 1 ST R 43 AT B AR 43 B e £ AR P R AE
i B e G R P B B, ] SRy Sk A ok e
AR KA SR LR OB 5E . DAY Yt fh
f14) 2 25 4R AL S Tt B0

1 MRS A

L1 SEIEMR

7R S I8 4 R S A B 0 2 O A A T A
BRI AT 457 14 BLAT 1 U A AR

1.2 LAk

X 41 48 i, 6 ) & 5 B & F 1 mL {5 2%
(5 mg/mL R G0 W= 1 IF A 0.7 mL) {5
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e VE B AE XY (Gallus gallus domesticus) ¥ 5% T ik
Kl 0.3 mL, FfJE AN 15 mL &5.04 H (N3 10
mL A= FEE7K), 1500 r/min B.0> 5 min, & FWEH,
HEZLR 2K,

YR 2 T 200 L ] 5 W (70 mL JE7K Z M 30 mL
A FRER K AT 10 mL ) R A0 [ W (10
mL 35% I i 90 mL A B £R 7K A1 10 mL H i)
10 mL, 282 ik I 4l v 3 21 20 M B VP v, A
TRAIBK, G 4 COKAR 1 E 15A4E .

AE 2K D B R KN E 2
2 EV N, BARS R ki E
R AW ECIL ,  [R] R A ) R M R, ) O A A
s BN S XS M AR L 2 - 1~5 2 1 B ER
BA, WA 1 mL#AkLNEE (propidium iodide, PI)
YL@ (5 mg/L PI, 0.2 mg/L RNA i, 1% Triton X-
100, 2 mmol/L CaCl,, 2 mmol/L MgCl, #1 146
mmol/L NaCl), 4°C %% 0.5 h, ¥4 300 H i W
LU BN TE R S 40 MUY (PAS-II, Partec, Ger-
man) [ HEATI0E , 132 O Sk A B 10 21 46 i R XS
L1056 B V- P (E (mean), FE P2 R/
na: N=X,/ Xox<H, U, N RIRFE AR DNA
T, X\ RARPCKEEALZMMERE; X,
FRAG LN LTG0 BE ,  H 2 b 1 XS 21 40 i
DNA % & (1.07 pg/C)o FH ¢ Ko 50 70 BT fE . Mk 3
PR 2 /N 241 22 5 1 3

F ARG 5 & HALA ) 35 4 Y
M S5 EES % TSRk, Ak
P S0 Ao A ) A R T o BRI %) 4
B R, R 1~2 0, 60°C /&L 1h,
YL a4 H B % 1 ug/mL PIHTAR 5] 10 uL,
by, A E A . 7E Olympus BX53
Pt BB FBEKE, H CCD(HY 45 DP8S Hi fif #5
G o ER AR B E% ) FO IR, SR HC 14 4> (7 B 7 )
A3 LRI ) T o A0 M R AT e R B, G
AR | T AURLEDEOGR E (I0D) [ & K
3D % 5% B B 7 v FH Image-pro plus 6.0 3% 14
TS My AR M AR e AR BCH R RS,
Sy HES AL TR, Yo fR 4% Levan 551 i E 1)
FRUESEAT o028, 42 BRI B B 7 HE S

FERBFEG A HRUF AT
BA X YRS

FHRTH B (Vo)=Y €00 A 446 Xof K B /4% (6 (AR 4
K BEX100%;

AE THT L (Yo)=14% €0 {4 465 Xof T AR/ 4% € fAk 4
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T AL X 100%;

A X TOD(%)=4t {6 1 4 %} 10D/ {8 {4 20 i
I0Dx100%;

ERIE 7Ry e vS i NN (R R UNOR i D)
I0D; JfFgeit H-FE 5Pz Y L@ ikHX
SRS, AR Gl o AR AR 4R R
k. X, Qe R A X, Yo R iy — 2 ek,

2 R

21 EFBKXN

O R Sk A L 20 A 2 Ol R 5 A 1,
0 7 ' 5 B Y HL AR 0.767+0.002. H L HESE,
PR S Ay 2 £ B PR 2H R/ N2 Oy (802.91+2.19) Mb,
DNA & 29 (0.821+0.002) pg. M T ik 3k #y & fa
I 248 B 1) 7€ 5 BE 5 4R S 2 5 0 0 1L 400 i 25 D'
TR EE A9 G R 0.75120.002, HE A, A sk
Hg 25 0 JE N 41 K/NZY R (786.5241.95) Mb, DNA
T2 (0.804+0.002) pgo M FE PR 2 LY 1 R TR
HLK 16.39 Mb, 2 4V A 1 22 573k 5 W 1
7K (P<0.05)

22 RBHFARNFE

T I 14 > Sk A 2 0 (7 EF 7 ) A
YR, 7558 BB T WGt T M .
Mk E A kg H, SRER, MM
Ju AR LA 48 Scumiil G 22 gLtk (B T -1),
TP 1 e (0 AR 20 40,35 46 4% it i 25 22 kL e (0, 14 i
1 2kl 2k g ek (B T -2), AR H YL@
A A X B HE B0 e I e e R R L R (BT AR T -3,
[ -4), 385 3D i B B i — 20 % [A] 5 G o 14 i
FRIEC (BT -5, 1-6), Z5H WS, Mk
BN 30 2n=48=48t, B %L NF=48; 4% %
AR 2n=47=1m+46t, % NF=48,

F| I Image-pro plus 6.0 400 = Jf- 3158,
P 3 DR A G o 1A 1) g B R Ol 22.17~46.30 Mb,
YRS (R D)o DLHAR IR YL iR 4 (B et
R+X PR +X, Je ) £ty o BT 2,
Y YR B AH X BE S 8.88+0.30,  AH X I A
7.73+0.35, #HXF 10D {H K 7.84+0.36, #& M IT5,
Y G PR AT I B 4 B BE 24 R (62.95+2.89) Mb.,

23 FBEMGENYIERESHEXNKEMEX
[EA: DS

R S A B A0 e (R A D00 0y B R — A X
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Bl #kEEGLEANFHAEA, 2). %EE G 93D XBEE G, 6)
1. 3. SMEYE, 20 40 6 METE: Xp? ARIBECN A RIS HEN, 75 Y Ry MEVE BCK G 0 X, SR E ik
Plate Metaphase spreads (1, 2), the karyotypes (3, 4) and the

3D optical density maps (5, 6) of chromosomes in C. lucidus

1, 3 and 5. female, 2, 4 and 6. male; X,? . based on the preliminary speculation of the pairing results, chromosome 7 is the X, chromosome of female C.

lucidus

KRE, DL ARG DU 3K B — A XoF T RR A I e 1
R, Gl A A B B R X R R R R A G,
o] 7 #2 Ay = 10.309x — 9.493(R? = 0.982), 4t
0 Ay B B2 UM X T AR A S e PR AR DG, [l
HHE Ay = 8.440x —1.704(R3 = 0.992)(&l 1),

3 iR

A58 8 YR It = 4 AR Ak T Sk A
AL B RN, SRR, e R0
Sk g 7 A0 ) 3 PR R /N 43 ol (802.91+2.19) Mb
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M1 (786.52+1.95) Mb, Zhang 25 R 238 , Tk #
AR AR RS XX XXX XY, M
A% BN 50 2n=48=48t, HMEPMEMAZEL A0 2n=
47=1m+46t; I I T 50 T 4 ffL st AL 22 or B 4t o
X, M X, P iRm A=A Y Jefadfk, Y Jaikop
R (85) KA TR BRBE, ERT X, Yk
R T R . 4R R, M R Sk A B 3
DR 20 PR S R ZH 2K 16.39 Mb., X —45 R UEWT ,
Y QR A e, Mt o L A SR R T
Ak, SEOEMIE AN TR . $5
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Tab.1 Data of chromosomes of C. lucidus

W5 K% FXS TR /% AR I0D/% B/ MD
number relative length relative area relative IOD physical length
1 5.61+0.15 5.85+0.11 5.77+0.13 46.30+1.06
2 5.04+0.05 5.30+0.06 5.37+0.09 43.11+0.69
3 4.84+0.04 5.05+0.05 5.1740.10 41.55+0.82
4 4.65+0.03 4.88+0.04 4.90+0.07 39.34+0.58
5 4.55+0.03 4.70+0.03 4.85+0.08 38.95+0.65
6 4.48+0.02 4.58+0.02 4.63+0.03 37.20+0.27
7 4.44+0.02 4.48+0.03 4.60+0.05 36.95+0.41
8 4.38+0.02 4.41+0.03 4.42+0.07 35.53+0.54
9 4.33£0.02 4.34+0.03 4.36+0.04 35.02+0.34
10 4.28+0.02 4.28+0.03 4.35+0.05 34.90+0.42
11 4.23+0.02 4.24+0.03 4.17+0.04 33.53+0.31
12 4.19+0.02 4.16+0.03 4.20+0.06 33.76+0.48
13 4.12+0.02 4.07+0.03 4.05+0.06 32.50+0.47
14 4.07+0.02 3.99+0.03 4.00+0.05 32.12+0.40
15 4.03+0.02 3.94+0.02 3.84+0.05 30.85+0.39
16 3.96+0.02 3.87+0.02 3.84+0.05 30.80+0.43
17 3.90+0.02 3.82+0.02 3.81+0.05 30.62+0.38
18 3.84+0.03 3.75+0.03 3.68+0.05 29.54+0.39
19 3.78+0.02 3.67+0.03 3.62+0.03 29.06+0.26
20 3.71+0.02 3.61+0.02 3.55+0.04 28.50+0.34
21 3.60+0.03 3.50+0.04 3.51+0.06 28.17+0.49
22 3.48+0.04 3.38+0.04 3.33+0.06 26.76+0.52
23 3.39+0.05 3.24+0.05 3.21+0.05 25.79+0.43
24 3.10+0.09 2.88+0.08 2.76+0.09 22.17+0.72

X — 25 5 JE AT RS R Y YL iR i i BE ik,
A AR REHERR IR X, Y iR 19 7 Bedli A s8R 8
AT et

O i HE P 2H K/ A 1 2 16 Fil (5K 2),
CHE I IIME LM (0.77£0.11) pg. 7S 5236 I 45 i
P Sk A 3 10 CIELZ M (0.82040.002) pg; Mk
Sk 4 1) C-H 20N (0.804+0.002) pg, KT H:
T 2 F KB (Larimichthys crocea) fY) C-{H (0.74
pg). Mk E a5 KE MM SHILHFHAH O H
PR, ik My 2 A L R A R R R R
it 3L 28 602 4>, HE)FFI 304.4 Mb; Kl
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N FERRE A mGIENE 23 171240, EE)F
51 189.3 Mb., i Sk g 3 10 2 [ 4 i K DR 40ORN 2
POl Z T RE M, T, S5KE6ASL
J5 . kA A0 L A (RE e R RS KA
TY M WA AE GRS LA DA R R
Y HF: k£ R} (Johniinae) J& A B AR B R
WHEEHRE, SR 2 P14 faF Bl (Argyrosominae),
1Mj #% £ W Bl (Pseudosciaeninae) &% %% W H4 #HL A% 28
FEE S BT O A R A a3 RN R )
HhoR, CHSHBEGRRMFAE—EMEH, 5
AR B A RSk Mg B A Y CE R TR
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Fig.1 Correlation scatter diagrams of the estimation physical length and the relative length (a),

the relative area (b) of chromosomes of C. lucidus

) 8 Gl fi. (Nibea albiflora) . FAF [ I (V. mit-
sukurii). MBE A Uk 1 (Argyrosomus hololepidotus)

*2 AEHEMNERAXNHHARHRL

Tab.2 Summary of C-value of the Sciaenids

Fhk C-flilpg B HR
species C-value references
Hahth N albiflora 0.61 [16]
BIRPBAATE L Micropogonias furnieri 0.62 [17]
AR B GGt N mitsukurii 0.67 [18]
MBE AWt A hololepidotus 0.67 [19]
AT A Atractoscion aequidens 0.68 [19]
ST Menticirrhus littoralis 0.68 [20]
3k i fa Johnius amblycephalus 0.73 [19]
K&t L. crocea 0.74 [10]
0.76 [17]
WENKAE A Bairdiella chrysoura 0.76 [21]
BISILHE R Cheilotrema saturnum 0.78 [21]
LINTELA 1 M. americanus 0.79 [22]
WHHIEA 8 M. undulatus 0.80 [21]
EINTELA 1 M. americanus 0.80 [21]
WSAMFEE b C. lucidus male 0.80 A5
WSkMFEE EYE  C. lucidus female 0.82 A5
WHHIEA 8 M. undulatus 0.93 [20]
W BIXZAAE B Pogonias cromis 0.98 [21]
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s (R 2), (HE LG A T 0OR CAEM L
B, MR 2R

A 5T I P Y €6 A 8 R 43 A i 35 T
WSk A B Y AR B K (6 1), P2 —F
FHT DNA & s 4 i 9t gekt, AT 28 b i 4
%) 440 i JEE 4% A RUEE DNA HY, % DNA A3 )L
SR X B EEPE S, PTG It T A
WA REE R 6 (Paralichthys olivaceus) 55
0 2 11 G o AR Y A B C BEUO 102 A AR S
5 v T Ak P RS A Y e AR T R S LT
Pacbio Il 7 Fl Hi-C HAFEE 4135 i e @ AR RN,
5 2 A AG MBS A AT (K] 2), X —&5 R
WEWT, R PLES A EIR 5 I0 2 1Y G £ K 4 21
KB, TR RE A A R B S hn e, F3 5
RBRGER. BEEFI ERENE SRR A.,
HET Bk My i S H WA O 2%, 1Y
e £ PR ) 2H 2 AT AR AR DRI X, AR I 5T T A 0 ) B
S MFEA Y PR B K ER AT Y Jefn
UNES) SRS R

1% Y 3 B 2 53 A A ) G € R 20 45 K R AE 1Y)
AT B . N (Homo sapiens) FIAE Y 1) 4% KL oy B
Y R B BRUEDS, (H A A% I 3 B 18 TChR I o
02 e AR HES ) B g 538 R H 2 ROk, —
P e ik KANBE TP HES . s s 5 — R Tk
J& 54 Levan 55U (19 43 bR il e (04K 53 m
sm, st fll tiX 425, B—RELRREOEREKET
Heg o B, FE G R iR RTHES , KR
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Fig. 2 Comparison of the estimated physical lengths with PI-staining and with genome assembly

HLRAN B R REEN 2 ASH MK G
Yetafk 2y 2n=481"", H YL O K B R S0
i D), R FO R B, A
R 2GR RN 3D 2l i B Sk 4 Bl
PN e A A1 A5 N FH L 3R i i B sk
SRR RV TR Y =T Sy i i SRR N
5 X B R AER I (B D), SRR, 2k

RN A A0 A Rk, JENH B % ER
Y f8 28 2l 300 FP, FHILZ T, He e kokF

%H%ﬁ@ﬁ%@ol% T AR L 2
R, SE BT 1A 5 R D AL AT S R /Y
P50, mA i E 826 L R R M bR
I g A e e it i e @A bR

i b, BT E YA TSk g B £ K
LRI, I D2 Sk g 2 £ e (R A AR X
W\WﬁﬁﬁﬂmﬁKm ISP . X 28
25 28y Sk g B 0 e (5 PR S 5 TEC X B SRR B9
B bric, 50kt 2 £ P e (8 (R 2R AR L
il Be Y By 0 1A i 4 2 SR S B KA
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Physical length of metaphase chromosomes in Collichthys lucidus

LUO Hanjiao, LIU Fujiang, CHEN Junnan, LIU Xiande, LIU Yansu, CAI Mingyi "

(Key Laboratory of Healthy Mariculture for the East China Sea, Ministry of Agriculture and Rural Affaris,
Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: In order to support the development of genomics and cytogenetics of Collichthys lucidus, in the present
study, the genome size of C. lucidus was determined by using flow cytometry, and the relative length, the relative
area and the integrated optical density (IOD) of 24 pairs of chromosomes were determined using PI staining and
microscopic image analysis software, and the physical length of chromosomes was estimated based on the values
of IOD. The results showed that male and female's genome sizes were respectively estimated at (786.52+1.95) Mb
and (802.91£2.19) Mb. Female genome was significantly larger than male genome (by about 16.39 Mb). The gen-
ome of female comprised 24 pairs of telocentric chromosomes, the karyotype formula is 2n=48=48t, NF=48, with
the physical length ranging from (22.17+0.72) Mb to (46.30+1.06) Mb. The genome of male comprised 46 telo-
centric chromosomes and one metacentric chromosome, the karyotype formula is 2n=47=46t+1m, NF=48. The
male specific metacentric chromosome was Y chromosome, with an estimated physical length of (62.95+2.89) Mb.
Physical lengths of chromosomes are correlated linearly with the relative area and the relative lengths. In conclu-
sion, new parameters of chromosomes present in this paper will facilitate to chromosome identification and pair-
ing of C. lucidus, which will serve as reference data for the assembly of the Y chromosome and the evolution of

chromosome in Sciaenidae.
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