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1. Wil EE KoK =24 BE, Wil A4 316022;

2. PEK R IE BRI AT, AV ARAT IR PR S A R E SRR, IR H S 266071;
3. HFRWERFSEARGEFRLRE, BERLAF Sy B aEsnE, LR F5 266071

FE: LIRE 3 e B AR W W R 97 97 2% 514" (The Commission for the Conservation Antarctic Marine Living
Resources, CCAMLR) 48.1, 48.2 i1 48.3 Il X ) i 1 i 4 (Euphausia super ba) iff Ml i i 75 97 473 i B £ B il A BT 5
MR, GILFRHAE T DNA ZIERDH HAE gtk 0 H 4 B 17 J8 17 DARE, H RIS R R H %
FEH 6 WD, Ha 11 PR INARSE DNA RIS a4 8 . ]I, 7RSS %8 S5 A R 8RB S A 5E
BT OLT, DNA ZIE AT DI R0 5 S A 45 kT, 20 BT 1 B .26 97 45 DNA FIE R Y BREE4 nURRIE, &
W GC F 5 — w7 ELAR T T T A (AT BN B AR F 2R RE AR AT B G, (B AW SO A 1 T ik —
RS ARG R E RN A H 17 Fh 255 )\ BOLD HdE & h itk i) 64 Fh a5 ) DNA X5, MET
MR H 4 B 39 & 81 MM RS RM, KRS S N (LA S 2R Z I r I H 028707 45 MR Gt ik
KRG o AL IR TN R G R /M 43t — 2L UEW] DNA SR IB A% T pa b (0 2 W e o 138 FHPE 5 W AT 1, D3 Ahid
R A H AR A T RGEC R SIREE B — B AP R G RIUESE T DNA B H AT
R T H o R PUINRCR, SRkt TEGIE S S DT R R R FIA R, F 5 TR 28 DNA B ERZE, N

T R 0.8 22 M 50 VAT ST B T A, ) T Ay e A el B R ORAP R AT R T S R AR L 1 B R0

KGR Bt H; COI H[H; DNA &6, mEHESE, TRAEXR

HE S ES: S931 NEAR SR A

MARFEEAIRIEYS . SERE . KrtgE
SEPRE IR AR SRR, ML T HAE A R
Yy G5 B REIAR T o IR A0 2R i S AR
VR Z —, B RS RGEY G Fhe
WA B R . F AT H (Notothenioidei)
SR JE T4l i £f 49 (Osteichthyes) 85 1 H (Perciform),
P e () 35 RS A A 3% %) s AL e e e i AR ¥ e R
QLR ATNE IR (03 420058 ¥ R E N=1¢0]
ORI 8 Bl 48 J& 227 A, LMK E
B 46%, FEr K ASEH A BRI A Yy b i
FE Rk 90% L P, R AP £ 28 A 240 X I 34
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FEWREFEE: P AW H 142E DNA &M AT R B2 1397

W2 INME . DNA S ER ZRE G527 T5
Mo . REMATE, Haic ) & T EY
FRUEETAET, SO EENA N THRZ —,
RAE 2007—2008 AFJTJ& A4 e A0 T 2 W03 A 0
¥Il(The Census of Antarctic Marine Life, CAML)H,
ETFARE ] DNA SRS R %€ F i KRR AR
PRI ARG B . T DNA RIBAHA
AT A B, BOLD £4fi 5 B DNA 5B %
FP G BB R, 2B AR TR L m il
R B PUNBCR 2 # B, B CAML 3
X K B 5 T e 1 25 ST T DX 3l ) IX R el A 4 R B
A A 2R R 2R Z BT RAIRAG T, B DNA Z%
TERSEARA B THE00 E T AR B A5 A
FEBIBRAS, AHICHIF 5T 45 J 30 7 v Al it SE 2R A
#E—2L T DNA ZIE 5T BB 250028 TARRY
T

A B 540, L e A T S e A T T A ) R R R
& 514> (The Commission for the Conservation
Antarctic Marine Living Resources, CCAMLR) 48.1 .,
48.2 1 48.3 WV.IX Y A B W AR (Euphausia superba)
el e s B il SR BERE X R, TEIE 2224y
AR, SRERG AT HARME DNA 5B, [FH
IHRDT DNA ZRIEASH AT w30 H 43 268 1)
PUNBOR, TRAME GEIE 2524 5 08 I7 6 1 Jm) BR AU
2, FE Mk DNA FIEMEBIEE, AR
0 AR 5 3 M E AT ST B S, W)y
T B R 5 OR3P A 2 T R i HE R
o

1 #MHEFE

1.1 SRty

R 0 25 RE F R EERT ] 2018/2019 HaZ=F
2019/2020 =R, H FE B AR A0 e << A S T T A
i 9818743 I7E CCAMLR 48.1., 48.2 #il 48.3
WX AR, T o7 ke, Hrp 750 A e
R, 22 I MILAH RS . BRI TTK 2
Pt 32 6L [ I TR R IR AE . sl =S, G
MG 25 2 R O8I 11 8 5 BE AT 900 46 (R 25
SEUEE, MR BOE LA AZUHT DNA KIEH

1.2 DNA $RE{5 DNA £HEF 5| 1

BLAZY 30 mg, i IS HLEHH
DNA 42 B & (R AR A AR A R 2 w4 Ui
Bz DNA, T B A E s i UK R AZ R A 1 s S0 T
DNA Jii 5.

PCR WK Z Ky 25 uL, H 46 EFiiEs 14
£ 1 uL, Mix dNTP 12.5 uL, 4y DNA 3 pL, il
WK 2 B FL 25 WL DNA Z5TEMS Y 1l ] COl
R AT 514, ERWES 9P 8 Fish-F:
5'-TCGACTAATCATAAAGATATCGGCAC-3', Fish-
R: 5'-ACTTCAGGGTGACCGAAGAATCAGAA-3',

PCR [V 41Fh: 95 CHIZAEYE 5 min; 95 C
ZPE 0.5 min, 54 ‘CiBK 0.5 min Fl 72 “CHEfH
1 min, 35 MEH; 72 CHEM 10 min; 5 RFFAE
4 C,

PCR )2 680 bp, 28 1.5%ZAEHHEE FL Ik K
M PCR =4 th 5 5 BGI A2 3 K 58 OB T
DNA FIBMFes ke n AL h ol AE ) DNA
KI5 B £ (http://www.fishery-barcode.cn)
1.3 &% DNA £HEFIITH

KT EmarEk A HAERRE LR, N
BOLD (http://v3.boldsystems.org/index.php/)ii 2 I
T T 4 F 28 J& 64 FhEghk il H 2% DNA %
JEa% . #5 BOLD Kdia i T 2y 64 7% COI ZE[H
G S5AH RIS 97 5575 &I 4. R, T
# T 7 (Oryzias latipes) DNA IEMSFHI1E R
ANRBEFS . R COl FEHFIIME R 1
s o
1.4 FISH

FIIH sequencher A% B A4 il P 285 SR i
FrAb3E, FEEE LA T AR, A5 (47 51 [A] NCBI
KE i EAT BLAST AR X, DIBRPRES SR A v
Witk . @it MEGA-X BT ClustalW X frfy
JEAN AT HEXE, TFREFSIMKE . GC & . 4
& B S 5 S80, 22T Kimura-2-parameter (K-2-P)
XS B BT3B PN B[] 352 4% BB 25 (interspecific
genetic distance)FIF P 544 #E 25 (intraspecific ge-
netic distance), 1] MEGA-X {444 i 40457k
(neighbour-joining, NJ)RGH, G Y A] FE 2%
% i Bootstrap K56, 22 1000 YK 8 &2 fAETEAL
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&1 BOLD THmEk&TH&EZE COI FR
Tab.1 TheCOl information of Notothenioidei download from BOLD
B4 family JE 4 genus 44 species J¥%15 accession no.

e faJ® Cryothenia T ZEM 1 Cryothenia amphitreta ANGBF3818-12
B4 FEM 4 Cryothenia peninsulae ANTFI187-06

REFiffiJm Dissostichus /N R SFRItR i Dissostichus eleginoides ANGBF7552-12

fif) p5 #% #4 J&  Gobionotothen W fif) 5 4% 4 Gobionotothen acuta FKCI025-11
fif 4 #% . Gobionotothen gibberifrons ANGBF3822-12
o H B S iR A f. Gobionotothen marionensis FKCI045-11

M £ 8 Lepidonotothen JRAEEGH: 1 Lepidonotothen mizops FKCI1028-11
M E MR 4 Lepidonotothen nudifrons ANTFI046-06
KHER % 11 Lepidonotothen squamifrons ANGBF3819-12

Rt f1J& Notothenia ek BIE#% f1 Notothenia angustata FKCI069-11
/N EI R £ Notothenia microlepidota FNZC082-09
L g M i Notothenia neglecta EATFRO10-12
Lt i Notothenia rossii ANTFI355-07

R R

Nototheniidae

Kk}
Channichthyidae

e AL
Bathydraconidae

RivkiiE )8 Pagothenia

A% i J@ Paranctothenia

5Lk 1 J® Patagonotothen

JEFLEth )8 Trematomus

KR vk Pagothenia borchgrevinki
HivE 2RI F % fi Paranotothenia magellanica
X KR 3Em Mt Patagonotothen guntheri

911 e 56 A A £
1675 31 P 5% Pl A £
S5 5% A A
MR 5 2 R 1l £

Patagonotothen ramsayi
Patagonotothen squamiceps
Patagonotothen tessellate
Patagonotothen wiltoni

IS JE FLEFH 2 Trematomus bernacchii
WICJE FLEI i f Trematomus hansoni
W )5 FLRE % £1. Trematomus lepidorhinus

GBMIN130827-17
EATFRO11-12
ANGBF3821-12
FARG065-06
GBGCA9095-15
FARG135-06
FKCI060-11
AADBE048-10
ANGBF656-12
ANGBF668-12

Je KB FLEF ff Trematomus nicolai ANGBF679-12

W KB LR Trematomus pennellii ANGBF686-12

B FLEH fa Trematomus scotti ANGBF691-12

FCRJEFLE M 4 Trematomus tokarevi EATF391-10
MivkfiJ® Chaenodraco B Gk i Chaenodraco wilsoni EATF465-10
JKfaJg Channichthys M ff vk £ Channichthys rhinoceratus FOAE194-06
ZVKMEJE Chionobathyscus LK Chionobathyscus dewitti EATF507-10
Eykfi )& Chionodraco M 25 vk Chionodraco hamatus EATF091-10

JWEE vk Chionodraco myersi EATF126-10
/N g {6 )& Cryodraco Mt/ Cryodraco antarcticus EATF049-10

% Wi /N IS 41 Cryodraco atkinsoni FNZB029-08
k)i Dacodraco k£ Dacodraco hunteri EATF155-10
vk g JE Pagetopsis K& VK Pagetopsis macropterus EATF234-10
ke JE  Akarotaxis ke Akarotaxis nudiceps EATF192-10

W J®  Acanthodraco
JHJefeJE Bathydraco

Wzl Acanthodraco dewitti

itk I e Bathydraco antarcticus
£k 0 v s Bathydraco scotiae
Kk e B Bathydraco macrolepis
BE4< e Bathydraco marri

Z A Ik Bathydraco joannae

GBMNC19258-20
ANTFI281-06
FNZB161-08
ANTFI325-06
EATF152-10
ANTFI298-06

(f§%¢L to be continued)
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(823 1 Tab. 1 continued)
B4 family J& 4 genus 4 species %315 accession no.

K&k f#EJE Cygnodraco K# e Cygnodraco mawsoni EATF123-10

Rl 5 fa % Parachaenichthys |77 8¢ Parachaenichthys georgianus EATFRO019-12

Jid Mg B A 2 40 Parachaeni chthys charcoti ANTFI092-06

Batﬁffoﬁdae Y5 JEHEJE Prionodraco BN JE e Prionodraco evansii ANTFI193-06

W e )& Psilodraco W1z Psilodraco breviceps ANGBF23259-19
P G e )R Racovitzia hi I e Racovitzia glacialis EATF092-10
45 e k)8 Vomeridens 415 % Vomeridens infuscipinnis EATF165-10
Fi FC Je Ji J8 - Artedidraco FT G e e Artedidraco mirus GBGCAS8804-15

KIOBTJEiE Artedidraco shackletoni EATF339-10

I/ G e i Artedidraco lonnbergi EATF004-10

BTGB Artedidraco orianae EATF157-10

WJE MR Histiodraco WLJEfE Histiodraco velifer EATF227-10

W% )R Pogonophryne 1 [GE % Pogonophryne scotti EATF228-10

B FC T e R BEYLZIE I Pogonophryne marmorata FNZB052-08
Artedidraconidae [ [C/5 8 Pogonophryne bar sukovi FNZB276-08
BEL 50 i Pogonophryne mentella FNZ683-06
€250 s Pogonophryne albipinna FNZ571-06

JCBENUEE Pogonophryne immaculata FNZ1009-07

I {575 8 Pogonophryne fusca FNZ1014-07

B2 A5 I Pogonophryne orangiensis FNZ1000-07
PG s Pogonophryne eakini FNZ958-07

2 HRESH

21 ERBEEESFNTERE

ARUCR AR B RE AR B INEL 1), A AL T4
B, A0 RIRAE T I LR LU, HAE
i FH 2 2 11 28 I L R R B K AR T, TR L I 2 2
e XERE R o AR T B A M ] R 2 W ¢
PR R AR R AR AR B, IR r i A H
M ILADE S22 R, 50k 97 AR AL 17 4,
WAL FN B AR UCR IR AT 17 il X
13 HBA RIS T LB 202K
YE, 6 UURE S S BIFR (FE ST 5 01.,02.,03,
07, 08, 14); HAY 7 Ik TSR EEZLLK
A RIS R IR SR R R BRAE 2 2R, 5y
SNG4 RS MRS, TCE TR B
. WAFRFIE MG BTEILE 2.
2.2 DNA &EBoTEMFERE
2.2.1 BLAST Ul EEXF S DNA £ FEL 5 54
fiE £ ClustalW 81 L X434, ASBFSE R 97

Erthkfids DNA KIEEIFHIA 400 17 4.
BLAST FHARIME: L X 43 45 5 7R, 17 410551 4353
517 AR AHRUE B T 99%. 17 MFhsRE
TRtk a3 H (%65 pk £ 8L (Channichthyidae) . &
1 #} (Nototheniidae) . ¥ J¢ & £ (Bathydraconidae)
FNB] EC e Bl (Artedidraconidae) 55 4 BHE 17 4 E
(F2). 17 kRS, 6 HALSFLELE R
dh, Ho BLAST HAUME L XF M 25 S S5 252k 4
FELER—EG 11 A TCIERIE YA R IE 45 5 Py
FIRER, H DNA £JE )75 BLAST 434 Al
PITE NCBI 23 55048 e v DG e 21 A0 0L R i 99%
OE7/pie

XF 97 FE gt 0 25 KE S A DNA SIS 084743
Br, KERWIBTIWF 9Ok BB IA P51 570 bp, H
IS AT HE B A 22.3% . G 18.4%. C 28.9%.
I T30.4%. A+T BRI & 5(52.7%) 8 & F G+C
Bl 3L 75 1 (47.3%) . COT JF 51 55 T (R Bl S 2H i
TEArMT £, 5 M EM TR AT SERE
(57.2%), HKIEH =i F(53.9%), H—1N0i%
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Fig. 1 Photos of Antarctic fish samples
The sequence numbers of 13 samples in the figure correspond to those in Tab. 2, and the
other 4 samples are muscle tissues, which are not shown in this figure.
®2 EREXRMHEEN DNA ZEBLRLEELER
Tab. 2 Identification and classification of Notothenioidei by morphology and DNA barcoding
i 4 J&# 4 HORE R B HERORES Wy 4 2 U5 1
number family genus species sample point quantity sample state species identification
Kl vk g RIS UK 48.2,48.3 6 ®fn JE S EHHE, DNA Z&IBH
01 Chaenocephalus  Chaenocephal us aceratus whole fish morphology character,
DNA barcoding
Lok R EIRERIAEEPS €] 48.1,48.2 6 A JE 2521 1E, DNA 0814
02 Pseudochaenichthys  Pseudochaenichthys whole fish morphology character,
georgianus DNA barcoding
. Tk ) R B vk o 48.1 17 kgl JEA 2 HHIE, DNA FIEHH
03 @?akﬁ$+ Chionodraco Chionodraco whole fish morphology character,
Channichthyidae rastrospinosus DNA barcoding
o B3k £ BICEoken 482,483 6 JLpAIA DNA 4 JE 7
Champsocephalus Champsocephalus gunnari muscle tissues DNA barcoding
05 BN WK 482 2 Mg DNA ZJE
Neopagetopsis Neopagetopsis ionah muscle tissues DNA barcoding
06 UK e BECES 48.1 4 10 DNA A1
Pagetopsis Pagetopsis maculatus whole fish DNA barcoding
U Q=R &N W SR £ 48.1,48.3 9 ®i JEA 24T, DNA KB
07 Pleuragramma  Pleuragramma Antarctica whole fish morphology character,
At AR DNA barcoding
Nototheniidae 0L A £ )R FLAR LS R A £ 48.1,483 21 A JE 252 HH-E, DNA 0814
08 Nototheniops Nototheniops lar seni whole fish morphology character,

DNA barcoding

(f§%E to be continued)
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(823 2 Tab. 2 continued)
s B4 =P il 4 JBURE HE RERRE b S e Tr vk
number family genus species sample point quantity sample state species identification
09 JAfLRI R )8 EL%)H FLR i 48.1 1 i) DNA &4
Trematomus Trematomus eul epidotus whole fish DNA barcoding
0 R 2F Tt R MR AR 483 2 # i DNA %I %
Dissostichus Dissostichus mawsoni whole fish DNA barcoding
1 [Eapis&cR Ji LR AR 1) A G R fL R 48.1 1 gl DNA %&IE 6%
Nototheniidae Trematomus Trematomus newnesi whole fish DNA barcoding
12 &N FEEHEMNA 48.2 8 WL 42 DNA &4
Notothenia Notothenia coriiceps muscle tissues DNA barcoding
i AT IR AT 482 6 Mmgs DNA %I %
Aethotaxis Aethotaxis mitopteryx muscle tissues DNA barcoding
e e Jm SR VA 48.1 5 A JEA 2 HHIE, DNA FIEHH
14 e Gymnodraco Gymnodraco acuticeps whole fish morphology character,
U e e Bt DNA barcoding
Bathydraconidae
s e T R WL T 48.1 ! ot DNA %54
Gerlachea Gerlachea australis whole fish DNA barcoding
6 £ el I Kiszwim 481 ! #fn DNA %5
W] S s R Dolloidraco Dolloidraco longedorsalis whole fish DNA barcoding
1 Artedidraconidae [ [T Jp ik )& K g 48 T G T 48.2 1 i gid] DNA B
Artedidraco Artedidraco skottsbergi whole fish DNA barcoding

T BURE P8 < MR AR W R IR 3R 97 & 5122 (The Commission for the Conservation Antarctic Marine Living Resources, CCAMLR)

48.1, 48.2 f148.3 W IX.

Note: Sampling points refer to Subarea 48.1, 48.2 and 48.3 of CCAMLR (The Commission for the Conservation Antarctic Marine Living Resources).

5T A+T &1 i/ (47.2%); G+C & 2 19 )
TN — T (52.8%), HWRES = %L T
(46.1%), 5 %1 G+C &k (42.8%)
(F 3), FEAMRSTALE A 378 4, AR A7 5 192 4,
fRI 2945 B A 184 4, FZAR(7 o5 8 4>, Joffi A/
B 3)0

x®3 EWFE—N. FE_UME=RFHERSEITR
Tab. 3 Satistics of the average composition of thefirst,
second and third codons
%

T N P ool L Ol
base frequency Ist site of  2nd site of  3rd site of
codon codon codon
A 22.3 27.5 14.8 24.5
G 18.4 28.3 13.2 13.5
C 28.9 24.5 29.6 32.6
T 30.4 19.7 42.4 29.4
A+T 52.7 47.2 57.2 53.9
G+C 47.3 52.8 42.8 46.1

222 ER.MERMAEEES I MEGA-
X BAFRET Kimura-2-parameter FERITFE 97 5%

DNA FIE M B (R 4). 4R R, 17 Fh
g B A1 H 8 2R RN IR BE R IE BN 0~0.0198,
FHIMEA 0.0033, HMRT 2% Fh(a] 5514 73 fk
BT, Aol i) 354 B B VS LA 0.0201~0.2136, P-4
{E R 0.0746, 5T 2% MR LS AL 4L AR Fif
[ FAh PR BE B A 22 23 %, £F G Hebert
5 H A i 10 I AR el O B ok 17
A R

XT 4 Fhh 2 iy [R) B R ] 3842 1R 25 4 B B,
1 B AR R 11 28 0 ) 38 A BE B - K9 (- 0.1551,
Hi A 75 G420 g % £, (Nototheni ops lar seni ) Fil EL i
J5 FL.F§ B . (Trematomus eul epidotus) Fi 7] i 14 B
B RN 0.2136, 5K K F g B fa (Dissostichus
mawsoni ) F1 &7 7 1% ik (Aethotaxis mitopteryx)Fi [A]
LR B /R 0.0809; 5K A A} £ 2 1 b ] 38t
RS SEE R 0.0699, Hrh R FRIA I e vk
(Pseudochaenichthys georgianus) #1135 [X % 3k yK £
(Champsocephalus gunnari) ] 5t 14 #1525 5 KRy
0.1015, %4 i k77 vK i (Notothenia coriiceps) 1R
B yK . (Chionodraco rastrospi nosus) i i) iz %
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528 %

B I /N 0.0330; UK e BB BE 9 4R Sk BR e i
(Gymnodraco acuticeps) Fl {8 ¥ i Ji: ik (Gerlachea
australis)Ffi a4 1 B 0.0534; Bl FC I BB

i s BE B 7E 4 B a/h, KEZ X ik
(Dolloidraco longedorsalis) 1 K i & [ [C . fi
(Artedidraco skottsbergi)Ffa] 5 % #: 5 4 0.0201,

F4 ARAFEBTBEEERK2P)ZEITR
Tab. 4 Summary of genetic divergences (K 2P) within various taxonomic levels

&5 E comparison range

% KM maximum

SEHI(H average

f/ME minimum

B2k Pl 1S Fp (] interspecific of Nototheniidae

Bt faFl S (] interspecific of Channichthyidae
WIE R JSFP[E interspecific of Bathydraconidae
ey [ e R R 1 25 Fi ] Interspecific of Artedidraconidae
A0 H 3R N Intraspecific of Notothenioidei

0.1015 0.0330 0.0699
0.2136 0.0809 0.1551
0.0534 0.0534 0.0534
0.0200 0.0200 0.0201
0.0198 0.0000 0.0033

223 EHRBTEHEXRZXRWE NIt
I IE IR Y S e A5 R AR, DU 41 43
Bregt oy B @2 R R, WAV B
Wefaiv H 4 B 17 J& 17 #3810 97 7 DNA 5B
fh, 5 BOLD #4852 T2k 4 B 28 J& 64 FlEdth
B H a2 DNA ZKIBHEI 0. AR E
R B 028 R G RS 4 B39 8 81 F,
Hrh gtk 34 Fp, fpka®l 15 Fp . BOEREER
16 RIS (g R 16 Fift

NI ARGkl a3k ERR 6
X, HABET AR, B, mikar
(Nototheniidae)ii T- RAMAREL, H 3 LA, K
It & Bt (paraphyletic group); H: ¥k & % pK i £}
(Channichthyidae), J& . & #f(monophyletic group);
M J & b (Bathydraconidae) 1 Fif [C ¢ & B}
(Artedidraconidae) /L i [B] B MG, 47K B R B 1
BRI B, g RZE AR Y AR A R TE—iE,
XA B W R ) FEA £f1 & (Cryothenia) . 2 K R}
(1) 25 VK £f1J& (Chionodraco) Al i FC Jp &R} 1t B EG I
Jt& J& (Artedidraco)%s 3 ANJE AW FR A SR R ST 1Y
INGY S, AN, I EE £ (Paranotothenia) ff 2%
5 % 14 J& (Notothenia) 1 5 MR IE— 70 LA
(K1 2).

3 g
R Y H 7 282 B i a2 T W b 2 R

FEMAME, BRAZEIFA BN, BEEA
BIR, L1222 R 2 7 A AT FE AL A 5 9 R

LSRASt /L i NSNS R S P R e oy - | EZ 8 1
(B o P A £0 2 B YRAIE T AN 3 oy 1 2 Ak AL 1 F
G Py AR B AL, TR E [ bRk &
Xf AR S S B AR AR Y IR AR S A
P55 ) LG AR P A £ 2 A v A 0 DS 2 S
HARP EY2E . S AR P2 A ) st B 24 S B9
MIRTHE o H e, R R A A TR e &
BB, DNA ZIB AL T4 S8 1L 73 Jep b if,
SRAEFN IS DNA FRIEAS(E B2 & BUB PR Al
BRAERl . & BRI AR Z R R (iR AR
2 —, Re BT A 0 2 I AL R s AR A S
PSR B . A ZE TR Y 97 13 Fa Al fa AR A 20
B2FRHIE 0 HT R DNA SIE A5 Rt il H 4
B 17 J& 17 DA RPN, PRI IE A 2 R L
FEH 6 MR, Hay 11 YA KSR DNA 508
EAREIMER ST, T, FEERHECLR AL
R IE A TR MIE AT, DNA KIES 0] LA
R S Tl 5 2

Ward Z5PTHGE T 143 FhiEE 251 DNA
KL —%F GC frafem 3 =% GC
SR A%, M0 T 8R (Cyprinidae)
fiZk DNA KA %ST GC & &, Y5 Ward
SR 2 SR O SN & B ta R
(Sciaenidae) DNA FFIEMSAYH %+ GC & i
B, BEE T GC AR A Bl by
T 15 FhEgtk BRI i kG RHa 20 36 45 DNA
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Fig. 2 Neighbor-joining phylogenetic tree of DNA
barcodes for 81 species of Notothenioidei
Marked with * are the samples determined in this study
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DNA bar coding and molecular systematics of Notothenioidei
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Abstract: Notothenioide is the dominant species in the Southern Ocean. Due to its high degree of specialization in
morphological characteristics and physiological adaptation, the small size of most species and the difficulty in
obtaining samples, the traditional morphological classification method has great limitations. DNA barcode techno-
logy provides the standard of genetic taxonomy and effective molecular taxonomy, and is the improvement, deve-
lopment and innovation of traditional taxonomy methods, which is helpful to accurately locate the specimens that
need to be re-identified in morphology. 97 Antarctic fish samples were obtained from Antarctic krill fisheries in
CCAMLR 48.1, 48.2 and 48.3 sub regions. By morphological analysis and DNA barcoding, these samples were
identified as 17 effective species belonging to 17 genera and 4 families of Notothenioide. Only 6 species were
identified according to morphological characteristics, and the other 11 species were identified accurately according
to DNA barcoding. So DNA barcoding can effectively identify species in the case of lack of morphological identi-
fication experience or incomplete sample morphology. Then, 97 DNA barcodes of Notothenioide were analyzed. It
was found that the highest GC content in the first codon and the lowest GC content in the second codon were the
unique phenomenon of Notothenioide. However, its biological significance needs to be further studied. A phylo-
genetic tree of 81 species of fishes belonging to 39 genera and 4 families was constructed by combining the DNA
barcodes of 17 species collected in this study with 64 species screened by bold. This is the most abundant mole-
cular identification and phylogenetic analysis of Notothenioide up to now. Genetic distance and phylogenetic tree
analysis further proved the applicability and feasibility of DNA barcoding for species identification of Notothe-
nioide. In addition, it was found that the molecular phylogenetic relationship and morphological taxonomy posi-
tion of individual species of Notothenioide were inconsistent. The results of this study confirmed the efficiency of
DNA barcoding technology in the identification of suborder taxa of Antarctic fish, made up for the limitations and
shortcomings of traditional morphological identification methods, enriched the DNA barcoding database of An-
tarctic fish, laid the foundation for the study of Antarctic fish diversity and adaptive evolution, and provided
scientific basis for the protection and sustainable development and utilization of Antarctic fishery resources.
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