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n. ﬂs
Sl e KRt EHRHR

A, W, ke E ¥

(L MITAT MRLSFMER. SR N 361005; 2. MRAE A R, MR N 361021)

AR EFRTRaNE BEARAEFRDAKGTRMRN, 4%, CRICRE T 70 MR Ee, iy
BY S MNERARM S 5% EIFMER.VRERN RS, CRINMOKN DR _HEROER)2-

104( M TUNLNE KR @Ry 28 () W AEMRAK, RN SRNC, N RSN RS ANREY
B 0 R R R AR P AR S . B R O R T R O T
PHOETBRENQOENEONE, FTERREENN%. KT RDGNDNA ¥ RRAHTROW. SRl

T4 MR IR ME DNA ik JUEREA, N 3.0~ 340 pg/N, 24 S E DNA & BN, MO EL IR R I DNA
TREBA, ETFR ERFARRAKS CH S ASENORIRE. RN ADNE . R DNA B DERFN
O R AP SINE P ) 9 TOEIRN Qo WO WO ® T RGN, RICHTEWRHEERET - SRtaR
PG BRE 1L WM DINA FER RIUK DNA MR I (0 &% i e — . (b IR RT, 2006,13(5);

BS&— B66]

EW A DNA TR
PEARS 0955 .4,0343.2 EMEER A

% 84 ( Chondrichthyes) BLTE 838 M, 4+ 41K
M #R( Elasmobranchii ) #1 4 % ¥ # ( Holocephali ) .
B W i X4 R E & B (Selachomorpha ) #1188
2 B (Bswmorpha)  JIPRELB 360 % MELR
8 SLERN B, R AR ANRR

BN ASKANMN. CERKRREMMN
W ONE O, 1 % R T R B R B R

MEEL T AR AXNFERNC YRS, &
AN T KR, KRARRNRBAPCRALSSTA
2 LR 0 O 1M
REEPTIREANBEEREMERATE
= LR RENORAKNLLE HXRE
BBfe X ROH MBS GEF ARl ke

R iR, R s E A
HAND AR RO R (FISH)BH A MER

EREFHREORN .S DNA K BEARR
il cDNA SRR A 095 H, BT LUTR Y (e 3
fE— e e WA RS, SRR S
AL A R W, ST L2 SRR, Rl -

BN 2006 - 02 - 14, WITEM, 2006 - 04 -4
ERWME:-NEE RN AR08

SN 1005 — BT37 ~ (2006 )05 ~ 0856~ 11

BRHEEMSAER. Nk, GO KT T
B TFEMPEHRARES L.
HavaRmRokHRfTTHENN
RN EHEDRETEN. EALEIARE
(e S a N P T 1937 107 e 4
HT 16 B MBS VR 34 BN

B DNA & .-TI.II.I-"IT]_ 1986 . Schwans M
Maddock G3E T 87 025 00 1 0RIR 15 T8, J0h
Bl T 20 Mo kR, RE KK
FrEde RS DNA S RS W, Khn
W E B TR, SRR DNA A Y
fDAPI RO, B, RS F W RHARE
AT LR R0 TR . Shimods §15

PCR AT T & R W f i od B MA LRI &
B BB R F ( SINEs 81 LINES)' 251, Pardini

§ G T A K ( Carcharodon carcharios ) )
TR, & 1S BLRRR ARSI,

B2 MR ETESWE NP IIRLE
TR m R,

RS A 1067 - ) M R R ML T R R AT E el il v s o
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W P I O B (B BST

1 ERaxal

1.1 BeEs R A

BT o e L R LR O K A
IOl ) o A e 0 0 S 0, 1
ERORE PR, ERONSE TR 1+
S, R R RN N R,
MEARAARRAKKHRA WAROKLHE
SR, R T o R A
R FiEERRE LRSS ANENHR, &
PHERABSNBROAKFEREEN THANEY
B RO, 5 R A e
ML S A SRR R A
EARD BROFERNCHRE KRN, BT

3

AN — TR NaCl 5K Rk fl R OBkl
AR P IER 6~ 12 h, LW MmN, 200
BiA MEERTEN, EECTR.ERPRE
EESME FRITEE, dTHA LORE YT
[ 6, O ) O R B N R EE AR R T
SoER R SRR,
1.2 RtsdkmB

BME# 70 Bt R oAy s ma, Hns
BIE MRS MAY B.35%., PR 3 W, 50
369 IR B.40% (] 1) M2 37 W, T 48
WREENSAS% (R 2AB W ARFUN
A 6.45% (e 3), 2 M o 8 ( Narcine
brasiliensis 04 ~ SFE R @ KR (20 ) % 28, K4
F¥2n=52-104(24).

EEaEARMRT N DNA AR

Tuh.l Karyolypes and aDMA contents of Selachomorpha

L g 11, L.} ] MY Kapotype 8 DNA TRARN)
Jrowm R 2n NF m.sm W, nDNA conients
KB LR Sclachomorpha 80— 104 -1 §-52 0-%6 5.5-M.1
MK Hexanchaformes 100-14  10-112  B-12  BB-95 8.8-10.7
WRER (hlamydoelachdee
VR lombndachus angumes 100t=! 12 12 ] 9,28l
FAERE Hesanchadar
EAME Heonchus greu 10,7
A AR Norurymchus oo pedianu 104! 12 8 s By
LB Notorynchus maculatus TS 1o BN
M Sqpuliforme 6l - fh 2-10 20-606 0-8 1.6-M.1
M Squalicine
B Crnrrophoris qusmsamic 13,
R vy ooy 23. 7 . 3
KMMNE Comtroeymmas crepucliter 26.0'3 2320
ECIEME Controne o ototton 20.3%
WERAE Conrrneymmins plusbets 19.§M
HIER Do caloa TR AL
BN R Ermopterss sponas 62 gg/* R
WIS & Ermopen brachwru P, b
MY SR Ermopteras gramubon B4
AR Ermoprerus pustllus W' 16.2%
MR Oxymotus brummensn 2.0
RITAE Oryrstuas comirrmy a2inl 18 [ 6 0
CIOE & Squalus ocunthios L 116 8 0 .65
ol =l 120 &) 0 14 4% g g%
EFMIENRE Spalus ickiey [ 2 20 a2

Rl RAR Sommmudon ringen

".r.:'.'ll
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H58 ek ~HT wE
L 1]
L] -t 1 m Y Karyotype 8 DNA S8 AN
Speoes EE 20 NF m,sm 0 alINA cmients
DR Dalatidse
R Nelatia { Scw Mimeaes ) ficha 18,2
AWM Somnacmo mcraorphalus 3199
WE I Speunifomes BN m 2 £ 18.4-28
MEH Squatirudac
MMNE Squaring auzralis s
MW N Speting culi fornxe o 112 24 (& 184
MR Squartma suating 19.6"
R I Heterodonn bormes 12 M2-132  10-2% MW%-N 13.6-29.6
R Hererodontidas
AR Meterodontis frumcu 1l 128 % 6 17,5 3.4,
102! k7 TRl
WHARE Hetermdombus g procus 1021 12 10 9 .60
HIK {1 Orecwolobsformes 12 7.6-11.0
HEH Orecroicbadar
SN E Ouloxlliom punciatum 9.1
U R (gl ymoatoma cirrafum 10zt 1094 7,6%
BN K Ginglymestoma cirratum (3% ) 148
HE O B Fleri i oot latumm 1100
KR Nebrs ferrugrmens 8.0
MR Ovmooiobus ormer 0.1
WK H Lamniformes K2-84 130~ 132 a8 M 10-13.4
MER Lamnudee
W AR Carcharndon carcharas gaw 130 48 M 1.9
ROME Lo arphymchus 13,400 yo.0'%
W ER Odontasgadadar
BHE Comharas taura [T 132 10,99
KR H Carcharbniformes 62 86 BM-126 10-32 15-68 5.5-18.1
HER Sylorhinidse
FIERER Cophaloncdiium umbratile B R 30 14, 7%
HER Cephalosclium wier 15,404
AETERMER Cophaloyllium wntrioum 4™ 110 18 18,14 1 gl
HEMER Gulao muman 1"
HEBER Calnw m pronmm i
BNRE Calag melanouoms 1230
MMERE Sdorhinu camicula sl 04 12 '] 10,300 gy oW
.]II'I'I IJ-.I‘.‘"'
BARRK Sodurhimus stellan nim 2 50 2 17
WHEE Sounrbinu hrgoame (T %0 2 W 1.
MHEEHE Triakidee
KBBE Calarhin golmg 173
RBRK Musdw awerias 5.6
ABER Muselus canis 8= 124 4 % g,2iM g gui
e R Mioselus cali formicus 1.4
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nsm RN S R (BT 85

(1
e iR e B Karyotype 88 DNA X R/(g/N)
e W 2n NF m..m W, nl A anienis
MR E Mogselus mansass 6l 7 12 44 4 9. ¥
il B4 {4 (-1
R B Musteln norria 9.0
HE Mutelws 5p. 9.4
FHERE Traks semifuscoaa -2 12— 52 18- 20 9.44
MWK Trki xyllia 7207 108 3 36 9.8
AR # Carcharhinidae
BHRE Carvharhinu scromotu palm 18 2 52 7.3 g g0
8= 122 6. 70!
BIENE Carcharhinus amblswhychos 6.4
LR Carvharhoms deoch s 5. 78
HAAR Carcharhomus gulagagenss 8.5
MANAR Carcharhinu lombany 8o+ (W 110 E'] 50 7.8 4,
B 120 p.2inl g gl
M E Carcherhin longimans 6.7
GRAE Corcharhin melanopeerus 6.0
MR Corcharhing obsuru T+ (w a8 . 1] 58 b.0'® g M
HBE AR Carcharhinu prres 1.l
W AR Carcharhmu plumbeus il 2 18 56 6.0
WE Colrorrdo cutder gel 4! 126 a0 a6 a3l gia
LT 7.6 9 y¥l
MOE R Negaprion brevarosris 7.4
KWK Prionace glawa 5o/ %! 116 ] 56 Bt
il B 10 &R
W AR K Rumprumedon formw 7.8
AP TR Rhimprionadon trraenowae 80+ /W 124 “ k) 7.2
DM Sphymidae
BENYE Sphirna lrusm ww o 18 (i 6.6 7.0,
Bl 106 0 il .9
P UNE Sphyrna tiburo 7.8
2 NEREASMRNREDNALR
Tab.l Karyolypes and nDNA contents of Batomorphs
L2 “HERE nE B Kayorype 8 DNA &l Apg/N)
Spocies R 2n NF m, W, nlBNA conbenin
MR 2 1 Baromomha 28 - 104 W-1% 0-55 2-1M 4.9-1.1
WM Prosforme 5.6
AR Prstdar
PR EE Prisis pectinata 5.6
HE M Torpedinifonmmes 18 - 86 50~ 8 028 6-86 B.4-2.1
M MR Narkidae
Hll“ Crauimirke dormilr n"lllﬂ
R PRI Narke japomica b I 82 2% 26 21 - WM
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Ml o ok =N miae

1]
(3] gl 3. L] 4 B Kenpoiype 8 DNA TR/ gN)
Spevis el 2w NF 0, &n w0 alNA anients
WM Torpedinidae _
BN M Henthaunis moreiba 14,78
B DML Narcome Sl iensis b ALY 50 i} 6 844
KR Torpado califormica vl B 4 T® 14.6"
MM Torpreds msrmuta 8602 4 0 Kb o™
B T o e muinliana 14,19
WA Torpedo acellara 682! 8 F] L) 1400 5.0
A AN Torpedo pokionis 85 L 0 w:
W LM Tor peuks s e 66/%! T
MIEN Rajilormes S8 - 104 8136 D-55 9-1 4.9-155
N4 ME Rhinchatdee
AWM LM Apuhoirema rocrata 60"
W2 LM Rhinoboros comicalus By
B R S M R enobuaos hymmicr phuilus 60' ! 7.4%
(£) Lo 109 0 9
(%) el i 51 9
AWM Whinoduton procdisctus L/ 136 1 ® 8.0
RN LM Rbonduatn rhimobaton gt
PFCN M Rhinobaros schlegelii () 63N 17 54 L] S.9W g g0l
(%) o4/ ™ 19 55 9
B Fayrtunidee
AR Floorhing amesi H.ye
KU B Plosywhinodss froerua (Il 9% n » 15.21M,)5, 3%
MEMEN Zomoduim shoeminm 11,78
M Rayidee
W A ey ( Map ) radiata out! 104 3 n g4
MR AN Hathwupa purm fera 5.5
BIENAM Hashywapa crachura 5.6
BN Dipouns | Ruja ) batis oR'¥ 104 b a2 6.27
PN I prurss{ Ropa ) msdarasiense a1l
PR e Huga | ermeu 6.7
M ewcoropa { Rapa b circslaris 7 37
PN Lrmcenronpa { Rugpa | ervnoom: oy 12 F B
FLEM Loscoruga ( Rapa ) fullomin ‘637
AT Leworopa ( Raga ) maen 647
MEM Lowcorapa ooetlata i 110 LR N E
TN Raps usterian og ! 104 [ 92 7.0M
N R clavtu o5 104 f L S0 gy
MMM Rap eglaniera 5§80 HH 0 2 6,50 0, |
M Roa fallar 7,50
M Ko mirudetun 7.6
L Ir—— 6.9
BN Rapa( (Mamee ) eouripine 589
o M Rapa ( Clbamnger | hodlansdi 7.4
B Rapa{ Obameyer ) bemger 6.2¢
KW Ropa( Ohamen | moercdevenstii 1044/ 0 (i 104
LM Rage ( Obumepei ) poross 7.2¢!
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msm A T R 8 R LA Rl
L1
-] —iEEme .1 .8 WY Karvotype 8 DNA SR/(N)
Sprories WE 2n NF . am s, alINA mnents
MEH Muohatfommes 52-84 Bd - 110 10- %0 1-68 6.8-16.2
MR Urclophidss
MiCMAL Urnbatis { Urndophao ) Aalleri 72im %2 0 2 130
WAL Uradophs aurambiecus glel 6 “ 8 15.5% 3.
AREITH Hexatrygonidee
o MY Herarrmon taruomenn 9.yl
AL Dneyatidae
AR Dnyatis akaper e 106 M k"] 8,019 4.y
Bl 104 m L2
'.III !_ﬁ'll
AL Mot amerasng % ) 10 6R TLRE L
WAL (dapetis Bemnetri 10. 21 g 9%
WM Naets omirour 1a.s"
TETERL Diearis chrysomda s rmorts 1n.e
WAL [uoeric hawaa 108
5 [CM Diasyatis kuwhiis (Ve o.4"
BB Danparis margeriia 1,3
KON Doyt marmoruis 1n.6%
BB Daspate maisuharai sy el 104 40 24 9,54
FIENL Dunatl mavervae 7.8
PN Daoaris sebina R G 2 40 8.7l
BICAL Davatis sy b 102 M 3 9.4
(= 110 9,35
TUMD Preroplarsrrygon { Diesyaris ) ialaces sl 104 46 i2 13,70 g 40
HIEAL MHimantura ( Danatia) gerrardi 9.yl
AL Himanoora agm fer 6.4
FELN Himantura (Dot ) vk 9,204 g 78l
RPN Taemivrn [ymma bd'®! 102 ® % 1™
BT Cymnundae
TLHEMBL Comnuns bimacnbata 1.0 e
HEMAL Gymmurs japomrica sgiul B »n ¥
HMAAT Cymmura micrura 56" 100 44 12 16,2 1 4™
M Mylicharidee
M Matiobaris aquila 2N i n 2 105
MM Mydiobasis it formics syl 102 50 2 9.8 104
WM Muiwbar fremamuriis spimi 102 50 2 9.8 M 0"
B Mydrbatss e Sqlml i 40 14 8.79 .10
P E Acsobatider
BE AV Artodbairis narimari 1184
W Khinoptendae
MY B Khopters homasus 64l 106 2 z 10.0"
Mokt BN Rhinopters paanics 10.2¢
F WM Rhinptera quadrilobe 104"
WME Mobulidee
AR Mobula papmicy o> 104 38 . ] 9.5 3l g gal
NI Motwlo taropucuna ( formoss ) 10.2¢
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B2 oMk~ 8 F G
) EETRASOAT0EDNATER
Tab.3 Karyolypes and aDNA contenis of Holocephall
L —fRkRi N N Karpotype B DNA TR/
Speiws R 2a NF ™, . si.t wl XNA, onberts
2 5 F ] Holocephal, 58 - 8 58 - 86 ] 58 - b 30-4.0
OFO IR Callorhinchus mal 1.4
KT Qumuera vumstroa (TR K& 86
WM Chimaera . 40
BICRER [ hdrlagus collie g 58 58 3,00 3 0M
KM Rhnachimarra poci fics 3.0

24 ERAR"RERAEENSE
Tab.4 The distribwtion of displold chromesome samber(1n ) of the chondrichthian species

—filctisn
in

28 52 54 56 5B 6D B2 64 66 6B T2 T6 TH B0 B B4 BS BB 92 98 100102 1M

Ll
Number of Species

' A P ST ¥IEFIEN

3 32 371 2 581133

Sl REAN _MiERAkEy e0—-104(%
1), BB SR AR H (20 =100~ 104) .
REH(Zn=102) MK E (20 = 102) BN
fAEROENNE HREH(2s =R-8) KK
H(2n=62~-86) MEH(2n =608 MEKH
(2m =B8)00 “fRICDOREP,

TR, BT E AWM ( Narcine
brasiliensis ,2n = 28) MK BRM ( Raja meerdevoortii,
2n = 104)18) JLAeRb 2, = 52-08( % 2). MIEH
i AR EE R, % 58~ 104, M HKZ,

B sa-se(ENnMLERS) MEARP. N 52
—8, R ERHELERENPRANLRENRE
s, MRS EOOMERLIR T ML ( Raja exlanteria .

2n =58)""100 IR T B 20 =92~ 104, KA T
JE £ FI G A 0 Y A A M B N R T
W% 4 M ( Rhinobatas productus ,2n = 92)/" 4 3L
fEIF2n=59-64, SHAERK L,

28 AN AR AR B b 58 86
1.3 REEEHREUNT

EEY 70 M ia2h D@ikEle e R
N 1 2 B T () e A O R £ e (R
BHTARTERROE) INRRAKCPROTE
o A e £ 4 ) B D P 0 R ) Y A,

RELHPRYEROAERA . ERHMNR
BRAARENTRAE AMEEH 8% - 0%
MR EERN Ak EEAN 75% 0% 0%

flkAnnRAak, LR AKBOARENR
AP RAKS ERE, 48 SD0KEHRN
S9% . 13% ~T4% W 2%, MEANLAAR
( Oxymotus centrine )T 0% MR EKETNDRA
I R B I ( Squalus suckley )85 81K
04 %AW BEK W2 rEanaEnk
( Squalus acanthias )R EEESH S HERINA
Zn=60 350 0L R A KU2H 2n = T8.49% BT
W a ik Rk,

L S ASE T SOt s TR B E LN

fe. s aknmmhaknk, SRRt
MEAWHHME. MERE T WM R glante-
ria ) SLAY S1.7% SXLNP S 5 011N 2 S S0k 4 M

RASHBOEE/LTBENTREE, IRREAK
BOAEARAKLNMN0~6.1%. 8 %EH
(Rhinobatidae) E 0 3 WA OE K, Fu k18
( Rhinobatas productus ) AT 48% 0 DU R0k, )
O BRP RUIE 70 MRCHH PR R Y, RN
W ( Rhinobatus schiegelii ) HIBEELRLAR(R. hynmi-
cephalus AR A EE G UM Qi JtoRaND
Ok, 8 4 0 R K0T N Playr
hiniclae) 577 ¥ 2] 8 W8 ( Placyrhinoidis trisriata ) )
HWRRFR. A S0%MBakEumaas e
MG BT P LA L O DU R R
ﬁ[ltl_

ORI € F 60N B FL( Myliobatiformes) ' SATH
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miW

HREAS AN RRAKFLEN L

(Gymnuridee) , M 8 ( Myliobatidae ) , I 8 # ( Aeto-
batidee) % BB Rhinopteridee ) 51808 B { Mobu-

lidee) HRMRAKSUANREAKLE AFOR
46 S RAT 57% —96%. i NLHH ( Urolophidac ) #

BLF (Dasyaticae ) 3 880F0 258 00 0 60 K LLDUME 38 2. 0K
BE, IR 0E AL Urolophus awrantincns ) 4 BUET
( Dasyatis matsubarar | . SGHL( Preroplatytrygon wio-
lacea ) 9 5 5 &% BT ( Taenivra (ymma )&, 8 &
S RLAET Qe fm Kk, e FE N AT Uroaris hal-
leri) AL (D. abkajei ) ARWMAL(D. americana )

% RN Dasyaris say )08 06 R TUW D 14838
&5 S0%. B, M E AR H g m e WA,

4 % W (Holocephali ) 4 2 R 2089 — 1610
kR4 9% S8 f 86, {8 —HK AT MBS, W
FHPAKHERTREK, HFAHCRMOESE
61700 SRRt R M O Y M i (N O 2 R
R S ) AL,

gt i R B LN R

HAREERERD, Dok inEnss, it
ot PRI S A A . SRR IR0 R4

nPO#B AR EEDNTRERF RN
m!l’l-:i.'ll,:l.'l-.-l-ll*I
1.4 BRAE

BN A SRR mAFERRAK S,
U O 2 0 08 ( Platyrhinoidis triseriata ) 5% 3
M8 ( Rhinobaros productus ) , B® [ AL( Dasatis sy ) #i

9T ( Mydiobaris fremimuillii ) % XX - XY B, 8%
BT ( Dasyeris americanas } 35 ZW — 22 8951, 3

.8 AR ( Carcharodon carchariar ) B ¥ K B
( Carcharhinus acromotus ), MU JL K ( Carcharhinus
fimbatus) M X8 88 ¥ R ( Rhizoprionodon ter-
raencvae ) SO M4 AT RETE(E Y REKD, K
BT AN L 3 g
a2 FERMBEE, )b 1 REAESHMNRE

CEN LR SE L AUNER S
TR 2S00 PE R 5 kBB B AN 0

Sy % 3-8 ( Rhinobartos productus )8 Y B kR
R 1 R S 0K, O 100 R ( Platyrhinoidis
triseriata )Y Y RO RN LR | RBOKD,

1 RAEEEL | hromosome markers)

(LN o T2 B R R A B
PR F OEIDAT A o B SR R0 iy

TFROHZARM, %A KK (C- FRNOR
i) O 0 0 4 0 FLZ AR RV 0, MR

BN BR AR, S B K hRIC T I MEL L
Lo 52 3 5 .

Rocco %% Stingo §/% 6 8 C - # Wik
RUEA R TSRO T HARY o BER
fnmDE kBT, SRR, W RN
( Taeniura {ymma ) ¥R BN ( Raye asterias ) KN
SRREE EEG TR, W EANE
( Scydiorhinus stellaris ) £ B0 F MM E™, @1

( Torpedo ocellasa ) 5 S €0 B 5 i £ UM B L KN
RS, LR AL ] P

I.Dde 1, Hae )iA4E, FiGSCRAE(T, mar
morata ) MO ERQ T AR REKNTENE
8 UL LA AL LI, NOR M
RER RN ERY,

MR, RS FEWERAR, ARt hR
1P 5 L F LA 2RI . 1996 F, Roxc-

o BBRT PN ( Raje montagui Y —T-HIE DNA
(savellite DNA) BWET™], Shirnods 9171 30 Ogiwars

SOHEPCRER BN HBERERNLR
MEREREEV(SINEG) REMSTERY
(LINEs),

Roceo %19-%1 G /] DNA M H il 22 heb b4
PR koW R e AT T RN
(TTAGGG) e/ SR M EEEA 0TS, &

BRW ERAFRAEE WM ETRT OE
FEFI RN TN &, e B O N W Seoharkinu

stellaris ) MM § A Taeniura bymma JPERT
A MR L A
4, Pardini 5T A K ( Carcharodon
carcharias ) 8398 B M 45 12 ( microsaredlite kai), 3
1S MR RSB,
RAREKE Oy HMBREFAE Haed

WO F AR A S T 8 R R UL U BT
o0 S0 0 3 0 B R 1 LA IR

1 EDNASH

BARRERNE DNA T ROFE RS,
FH 1B R, 72 R BN
BDNA SEESRE. PSR R R, B ONA YR
T, % 3.0~34. | pg/N.H DNA SRENY
RAAIM(3.0~4.0pg/N) R, BHRRANE
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L Wl R

L AL}

DNASHBN S5.5-34.1 pg/N W 4.9-24.1
pe/N, KEWBHEL S~ 15pg/N(¥ 1.2). BDNA

Fg O3 R E TS

R H { Hotemdontiformes ) 59 98 FE 8 B ( Hee-
erodontus francisct ) RITETRR (H . paponicus ) I
MHM BENMMENESRERANL. 20%
13.6=17.5 pg/NI14 1831040 29 6 pg/N'S!

fIERAFMSRORES LD HEANER
(11.6=3.1pg/N). $LE MERNTEQRES
e BEAMEHMTRESRAREET

e
LI F ( Torpediniformes ) #8515 M ML AL 2

A 2 T B R DNA X i, 2 TR DNA
M5B 8.4~ 15.0 pg/N M 21 ~24.1 pg/N,

WM EH i SN H % R RN H DNA
it MEASHOETERRA, EHDNA Y
AU SeSR MEYS.4-8.4 /N HLME
$4.9-8.3 pg/N. FIHMHYB.9~15.5 pgN,

ME BB DNA S IECEE 10 pe/N EH . BB X
TRIEH .

AW Kendall B9 00 C MR R R
L (1 K ( Ginglymostoma cirrarum )i | 146 R
RO DNA T R(11.4 pg/N),

4 FEAESRE

[0 ST f 2SI UK MBS A7 80 ML
sbe {0 AL T EL ol T A o L Y A
BMRRERA THNAR, ARERNRTER

WEERFE. 4G - SEusa R a N Dok
A HARBERA HEERANENNRAK
RGBT, e, BUR WA 015 & &5 FiRic
HAGEAMRCT FRIEFHRAR, TN AR
B AT RAGR, AME EREE F el R

TR S (0 4R B MR BRI A AE FO R 4
SRS CEL S L P T b E S

L fla dL

o[ A P 2 200 R, R AKOE 2 TE
RRAFHANE FFREAAM AR, B EF
R RRRAKNTR. & THERTFRORP
ERENFERN, LA NBEHRBTEFETH,
W SRR R TP MR,
L e 2 e 0 S I 8 D Y B ST

L £ b4 B

(1]
lz]

3]
[4]
[5]
(6]
[r1

(8]

9]

[10]
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Progress of studies on chromosome of Chondrichthyes

XIE Yang-jie'-? , WENG Zhao-hong” , SU Yong-quan' , WANG Jun'
{1. College of Comnography snd Ervironmental Science, Xiamen University , Xiamen 361005, China; 2. Fisheries College, Jimei Uni
versity, Xiamen 361021, China)

Abstract : The chromosome of Chondrichthyes is the least investigated smong vertebrates. The karyotypes of
70 out of 838 known species(8.35% ) have been described, including 31 Selachomorpha, 37 Batomona and
2 Holocephalian spevies. The diploid chromosome number ranges from 52 1o 104, with the exoeption of
Narrine brasiliensis which is 28, and microchromosomes are often present. The most primitive gpicie in
the different taxa have high dipleid chromosome numbers, with many telocentric and acrocentric elements,
and most of then have microchromosomes. The general trend in all groups seems 10 be & progressive incrose
ol the metacentric and submetacentric chromosome number in the most specialised species, which is lollowed
by the loss of the microchromosomes. Chondrichthyes have the larger genome sizes among vertebrtes. Nu-
clear DINA contents of 144 chondrichthian species have been described. In the whole class, the species exam-
ined vary greatly in genome size, from 3.0 10 M. 1 pg/N, the lowest values have been observed in holo-
cephalans, while the highest values in Squaliformes and Squatiniformes. In recent years, studies on chon-
drichthian chromosome have been improved by C-banding, nucleolar organizer regions{ NOR) staining, re-
striction eneymes i site digestion and fluorescent in sirw hybridization{ FISH) with specific DINA probes,
such as telomeric sequence and short interspersed repetitive elements ( SINE ) sequences. The genomes of
several chondrichthian fish have also been studied by up-to-date molecular techniques, especially & regards
the repetitive DNA sequences, satellite DNA f{amily and microsatellite loci. [ Journal of Fishery Sciences of
China, 2006, 13(5) :856 — 866 ]
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