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EEMMIERE LB RK PCRZE

1 SeE

A SO R T AIE I 5t PCR 2 0 5 5 £ 501 13040 1 it B L AL 158 4 L 32300 R B RE A i 1 48 L DNA
PEI DNA 4B B s 0 5E D7 v V85 R E 5 ARIK VBT TS GG .

A SO T8 0 % Sy R A0 i 0 PRI . LS KOV RS 0 (Gadus macrocephalus) K PG V65
(Gadus morhua) \BRlE (Melanogrammus aeglefinu) 55 85 (Pollachius virens) W % (Micromesistius
poutassou) AN (Albatrossia pectoralis) et (Theragra chalcogramma) P AR IE TC WS (Merluc-
cius hubbsi ) 85, DL Bk ke 65 (Ruvertus pretiosus) S8 8¢ 65 (Lepidocybium flavobrunneum ) | /N
ARt (Dissostichus eleginoides) | 3 &R M R 14 (Dissostichus mawsoni) 8 55 f4 (Anoplopoma
Simbria) S8 G IR SRR . A SO IE ] TR AR

2 WMeMEsSI A

B S A PR A A S R M 5 R A AR SO AN T A B k. e v B 5 SO
A3 H AT I 9 R A 385 B AR SCPF 5 AN i H 10 51 SO OB AR CRLEE T A 918 2B 58 T AR
A

GB/T 6682 43152 50 % FH /K FUAKR Al 46 7 %

GB/T 19495. 4 B EEH = SR SER 28 ' 8 1k 3R A i =X s i (PCRO R I 5 v

GB/T 27403 SEm s FEHEHEL &0 FAY A8

3 RBHEX
GB/T 19495. 4 FL5E AR EF 2 S T A S0
4 RERIE

T 8 4 W 1 3l T AR SOk

BSA . 4 M7 & H (bull serum albumin)

CO | gHjiffa Z %A LB | W3 (cytochrome oxidase subunit [ )
CTAB: + 75 ke 5 = H B AL £ (cetyltrithylammonium bromide)
Ct: 15 B {H (cycle threshold)

Cyt b: I8 {6, 2% b(cytochrome b)

DNA . Jlii & ¥ Wi #% iR (deoxyribonuleic acid)

DNase ; it 4% M 4% 12 i} (deoxyribonuclease)

dATP . i % IR H =852 (deoxyadenosine triphosphate)

dCTP . & M =8B (deoxycytidine triphosphate)

dGTP. i & & = ##2 (deoxyguanosine triphosphate)

ANTP. i %88 H R =B 2 (deoxyribonucleoside triphosphate)
dTTP . I & M1 =B M2 (deoxythymidine triphosphate)

EDTA: Z %D 2 B8 (ethylene diamine tetraacetic acid)
FAM: % 39t & (carboxy fluorescein)

U . fiff 7% [E Br B 437 (international unit)

MGB: /NA4E 4% (minor groove binder)

PCR . 8 4 fifi 4% 20 2 W (polymerase chain reaction)
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ROX: R E-X-Z F}8H (carboxy-X-rhodamine)

SNP . B 1 2 2 21 (single nucleotide polymorphism)

Taq : KA (Thermus aquaticu)

Tris: = (B H 3 ZHH B trisChydroxymethyl) aminomethane]]
16SrRNA:16S #Z 4k RNA(16S ribosomal RNA)

18SrRNA :18S ##if f& RNA(18S ribosomal RNA)

S EaRKHESREM

51 &

AR IEIE H (Gadiformes) 128, 25 AL BT 0 T 5 5 5 thd W SR (Gadidae) (K
%R (Macrouridae) . A5 R (Merlucciidae) 1) % 5 Flr
5.2 ®m&

A SO g 0 B A7 i R R e 6 s 1Y) B e B (Ruvettus pretiosus) I 5 % e 655 J@ (1) S 6% g 6
(Lepidocybium flavobrunneum) . I J& i i G248 56 2540, 11 546 Frim .,
5.3 $REZE

A SO AR B AR BT 0 5 5 5 v WA 5 IE B R A R R R A £ R /N85 R B OR £ (Dids-
sostichus eleginoides) B R R T 4 (Dissostichus mawsoni) , i fE H 2 il B} 4L 55 408 19 #1535 A (Ano-
plopoma fimbria) , TR FREREG M0, #1535 MO0 A FREEES 0,

6 R

B xS 1 K G oy TR it o 8 R S P R TR BT S S R AT Ll o A SE SEOE PCR T ZR S Cr
(B %) 8% £ e G B 1R ot Bl R AT SE PR E

~

W RRiE &

A2t PCRAX .

B A /NF 12 000 r/min,
AR AR R TR R TN 00 77
K& dm 0.001 g,

H K I

o R I A

03 BE 4R 7 i

MBS .

NN N N N N
o0 ~N o O AW DN —

oo

i 7 F0 4 #

B3 55 A HLAE A o B FHAR ) 34 A 20 M7 25 5236 1K 9 GB/T 6682 H B A8 19— 2k 5 i FHAR R L 44 R 27 5
A% DNA F1 DNase,
i
1R,
L2 WRERR.
23 Gt
A SRR,
5 RNEE.
.6 KLEE,

1
1
1
1
1
1
1
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1.7 CTAB,

1.8 ik,

1.9 Tris-base,

1.10 Na,EDTA,

.11 HEHEE K:40 IU/mg.,

1.12 #H3h Tag DNA B&HE.5 1U/pl,

113 & k4.

.14 mifess .

1,15 EKBRIREE.

1.16  Triton X-100,

1.17 BSA,

1.18 dNTP,

1.19 dATP,

1.20 dCTP,

1.21 dGTP,

1.22 dTTP,

1.23 ROX,

2 Bk

8.2.1 200.0 mmol/L S ALF W : FH 80 mL 7KiE M 1. 49 g SALFN (8. 1. 13D I E A E 100 mL, & &
KA

8.2.2 200.0 mmol/L BRERE AW . F 80 mL /K f# 2. 64 g B 4% (8. 1. 1) IFE R ZE 100 mL,

8.2.3 200.0 mmol/L HREREEF W - FH 80 mL /KIAEM 4. 93 g L/KFIREE (8. 1. 15) FF A ZE 100 mL, =
JE KT

8.2.4 200.0 mmol/L TrissHCl %W : F 80 mL /K¥%f% 12. 11 g Tris-base(8. 1. 9), kL2 (8. 1. 2)
pH % 8.8, H/KERZE 100 mL, B EKH.

8.2.5 2.0 mmol/L dATP % : B 0. 01 g dATP(8. 1. 19, FH/KIE M E A E 10 mL,

8.2.6 2.0 mmol/L dCTP %W : 8 0. 01 g dCTP(8. 1. 20) , [H/K BB HEAHE 10 mL,

8.2.7 2.0 mmol/L dGTP ¥ : B 0. 01 g dGTP(8. 1. 21) , IR I E A E 10 mL,

8.2.8 2.0 mmol/L dTTP ¥ :H 0.01 ¢ dTTP(8. 1. 22), HAKAEM I E AR 10 mL,

8.2.9 2.0 mmol/L dNTP % ¥ : 8 2.5 mL 2.0 mmol/L dATP % # (8.2.5).2.5 mL 2.0 mmol/L
dCTP ¥ (8.2.6).2.5 mL 2.0 mmol/L dGTP ¥ # (8.2.7) 5 2.5 mL 2.0 mmol/L dTTP % #&
(8. 2. )IR%],

8.2.10 70% &M #HL 70 mL Jo/K ZBE(8. 1. 6)5 30 mL 7KiR4],

8.2. 11 Ky« Sy : HIREEIR S W B 25 mL KW (8. 1.1).24 mL & f5(8.1.3) 5 1 mL 5 & #
(8. 1. DIRA] . #E 12 h,

8.2.12 1% Triton X-100 ¥ ¥ : B 100 pL Triton X-100(8. 1. 16) 5 9.9 mL /KR4,

8.2.13 20 mg/mL BSA %W : 8 0.2 g BSA(S. 1. 1) /KB IHE4AZE 10 mL,

8.2.14 CTAB %% . H 800 mL 7K¥f# 20.0 ¢ CTAB(8.1.7).81.8 g A b&N(8.1.8).12. 1 g Tris
base(8.1.9).7.5 g Na, EDTA(8. 1. 10), JH4 pH £ 8. 0, /K ERZE 1 L. %5 K.

8.2.15 CTABJLIEW : 1 800 mL /K¥%f# 5.0 g CTAB(8. 1.7).2. 34 g E AL (8. 1.8 JHKERZE 1 L,
532 I e R KA

8.2.16 20 mg/mL M K AW -/ 4 mL KIEM 0.1 g M K. 1. 1D, HKERZE 5 mL, /%5
3
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AE T —18 °C e S 52 Rl
8.2.17 1.2 mol/L S A4 W . H 80 mL /KiF Mt 7. 02 ¢ SALEN (8. 1. ) I A 2 100 mL. 5 K KH# .
8.2.18 M THIRME (2X) L 0. 2 pL. #H 3h Tag DNA BAWF(8.1.12) 1. 4 pl FALBIE W (8. 2. 1),
2.0 pL BRMRER VAR (8. 2. 2).2. 2 pL BRFREE IR (8. 2. 3).2. 2 pL. Tris-HCI(8. 2. 4) 1. 5 pL. Triton X-100
(8.2.12).1. 2 pul. BSA (8. 2.13),1. 2 pL ANTP & (8. 2. 9, KA & & 12. 5 pl, H43 5L} 25
PCR X ROX R IE , Wl HALES Az 77 | 58 R A6 RN FOTR R rh s n . ] 0 FH 48 801 SNIP 43 28 3 i Ak i
&
8.3 SlY 5

SIS RE 2R P 50 E B L S AL

9 HmEl&E

PR T AR TTCHY)  Fil T 5 £ el P S b AZBOR BTs Be LA L 1 g~2 g TG TR BEBE 58 23 WF
BRI Z BEAR

10 DNA#REX

J 100 mg~200 mg BERFEM E 2 mL B0 H . IMA 1 mL CTAB Zf# K (8. 2. 14) & 10 pL & F1 1
K %K (8.2.16),65 ‘CiHAk 2 h, B 30 min kGRS — K. MA 700 pL KB ¢ 45 ¢ = BRG]
(8.2. 1), # &I A 30 5,12 000 r/min & .L> 10 min, B W 650 pL &5 — 2 mL B0, WA
1300 pL CTAB YLIEW (8. 2. 15) IR E TEIRPLIE 1 h, 12 000 r/min &0 10 min, F X FIFW . 1ET
TP A 350 pL EALENER (8. 2. 17) JER G A 350 pL &5 (8. 1. 3) 4R %12 30 5,12 000 r/min &
> 10 min, UL 300 pl = 1.5 mL B0 . A 240 pl 4 CSHABEES. 1.5 JR21FE 1 h,12 000 r/min
B0 15 min, 725 EIHWL A 500 pl 4 °C 70% ZEE(8. 2. IO RGPS VITEY 12 000 r/min B0 15 min,
FE B HTOEY T ERE T, A 50 pnL~100 pL KEMITTEY 45 FRE S DNA BHAE W ., w1
T BT —18 TR

o AT SR FH 28 36 UE FT 5 A Al Ak DNA $2 et £k 7y vk il 0] & 32 B DNA L BARZ: B B F A .

11 DNA Zi E ik E N E

1.1 B5 pl DNA BABEBRMKFEREE 1 mL, #HZRE A WAL Z8E 484366 B 1T (0.5 mL 3{
1 mL AZEAIN) . 7F 260 nm F1 280 nm I A0 I 7 YEAH .
11.2 DNA #ifFE# AKX (DA,

p A (D
Ay
Lo
P ——DNA 4liJF;
Ay —260 nm Ab AT TR EAE 5
Ay —280 nm AL B GAE .
11.3 DNA wE#ZARX (A,
Ao X N X 50
Ko
C  — DNA B 0B , B e B (pg/ p L) 5
Ay —260 nm AT GAE ;
N ——DNA R 5L,

1.4 BB D DNA i 1.7~ 1. 9 W 10 ng/plL~100 ng/pL B}, & B F 5B 5 % PCR
4
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I
12 WEFE

12.1 w53 RigE

HEFE S BRI DNA AR He AR B 1Y) S AR 22 5 B i A% e HEAT 97 318 (6] I i3 8 R % BRG

a) BT R LR H bR fa SR BUY DNA SR, 4% AH N 18 20 AR 3R 5 R R R P 9 4

by B XA DL E AR 2 S O DNA SRR L $5 R N1 BN A 3R 5 SO0 AR 5 3 5

o A XTI DU R BUKACEAIAR DNA , H M R 59 50 1R 2R 5 5 A8 e 9 38

) NS X RR DIRE SR IR DNA S BN, #2 R N 1Y) 52 A4 3R 5 By B Y 43
12.2 BRI SE
12.2.1 RE#ZR

76 PCR R A AR U A R B TR I (2 <) (8. 2.18)12. 5 pl, E F#F51 4 XXMF/XXMR (10. 0
pmol/L) 4 0.5 pL 455 XXMP(10. 0 pmol/L)0. 6 pL Bt DNA KA 5.0 pL. 3F K% 2 & 25.0 pl;
BEAFE R 3 A FAT
12.2.2 REERFE

95 CHALYE 10 min J5HEAMGFR 95 CAEME 15 5,62 CiE K ZEM 1 min, = /D 40 MEI, 76 55 R
B AT B R P . W] AR A 52 B 5 PCR A I 8 (25K, X SO A R o A e R A 73 Y R 3
12.2.3 AEEEKN

JL AR E PCRSCBEAE o AR AR R, TR I (2 <) (8. 2.18)12. 5 L, B FiiF51 4 18SF/18SR
(10. 0 pmol/L) %% 0.5 pL. 4K %" 18SP (10. 0 pmol/L) 0.6 pL. ¥t & DNA Bk 5.0 pL, JH K% & =
25.0 pL; BAFER 3 A FAT,

R R 12, 2.2 WE
12.3 SH&iipss iR MR 5
12.3.1 RE{#kZH

16 PCR R4 RO AR W ORI (2 X) (8. 2.18)12. 5 pL, F F#ESI4 LFCOF/LFCOR(10. 0
pmol/1) 4 0. 55 pL 34 LFECOP(10. 0 pmol/1.)0. 3 pL . DNA #H 5. 0 pL, K #NE Z 25. 0 pL; B NEE
A 3 AN PAT .
12.3.2 REEF

95 CHAEME 10 min J5HEAIEIR 95 CAEME 15 5,60 CiB K ZEM 1 min, /D 40 MEH , 17646 2
1B CHE R B . T AR A S i B PCR A IR 8 i 23R, X S 7 MR 2R s I AR R AT O Y R 4
12.3.3 msERK

Fie MR 12, 2. 3 FC il s B AR 7 58 B B AR T o G Al ok CRE R 2 R 60 °C
12. 4 R o g 655 3 14 B 93 46 0
12.4.1 RE&ZR

76 PCR W8 AR U AR PR W (2 <) (8. 2. 18)12. 5 L, | F #5114 RPCOF/RPCOR(10. 0
pmol/1) 4% 0. 55 pL &4 RPCOP(10. 0 pmol/1.)0. 3 L .DNA B 5.0 pL, FHKANE E 25.0 pl; &4
B i 3 A~ FAT .
12.4.2 REERF

F IR 12, 3.2,
12.4.3 WSEEKN

Fi M 12. 3.3,
12.5 BE&IFEMEK SN
12.5.1 RE#ZR
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76 PCR W4 B AR U A R IR W (2 <) (8. 2.18)12.5 pL, F F 514 AFCYF/AFCYR(10. 0
pmol/1) 4% 0. 55 pL &% AFCYP(10. 0 pmol/1.)0. 3 pL .DNA 4R 5.0 pL, FHZKANE % 25. 0 pL; &4~
FE S 3 A AT
12.5.2 REEFRF

I 12, 3. 2,

12.5.3 HWESEEKN

Fi g 12. 3. 3,

12.6  /INSEEEHR K IF &R 5
12.6.1 RRE#&ZR

76 PCR F2 WA AR YOI A R R R R (2X) (8. 2.18)12. 5 pL, E F 51 % DECOF/DECOR(10. 0
pmol/1) 4% 0. 45 pL # 4 DECOP(10. 0 pmol/1)0. 2 pL . DNA #i4 5.0 pL, FIKANE 2 25. 0 pl; &4
FE A 3 P17
12.6.2 REEFRF

el 12. 3. 2,

12.6.3 WSEBEKN

FE IR 12.3. 3,

12.7 ERERRFEFEEX ST
12.7.1 RR#&EZR

76 PCR A5 MR IR TR W (2 <) (8. 2. 18)12. 5 pL, I Fi#i#514% DMCOF/DMCOR(10. 0
pmol/1) 4% 0. 55 pL &4 DMCOP(10. 0 pmol/1)0. 3 pL .DNA #H 5. 0 pL, FHK#ME F 25. 0 pls B4
FE A 3 A FAT
12.7.2 REERF

IR 12.3. 2,

12.7.3 HAEEEKN

Fi MR 12. 3.3,

13 ZFRAESRRA

13.1 dRKREEFH

5 BRI AT G DA R S5 R0 A G A — R A B T ER A TSR Y

a) 25 PRI TETEOE X B K R Cr {H>>40. 0

by BT IR . JE B X B K AR Ce {40, 0

o) PHPEXT R A 98 X B, HL 98 68 T B AR A B il 4L AR Y Y Cr {E<C30. 0

&) NSX IR YO RO K, H 2¢O I 0B B B8 i 2k A Y Ce {H<Z30. 0,
13.2 £RAZE

2 1o A I A A AR B SR T X R R D 2 SRR AT

a)  WHRE S Cr {H<C35. 0, W) 2 Bl e B o BH 1

b)Y HSREE S Cr (E==40. 0., U1 55 Sk e 46 % o BF 4

o) UFE G 35. 0<<Cr {H<C40. 0, T B\ AW — K . FRY BTG Cr EAH<T40. 0, H0 2 K6 b BH

PE IR B 5 Cr A ==40. 0., W) & A RE 5 B 1

14 Bhi5R4EHE

A i A A B 1k S TS Qe A IR GB/ T 27403 BRLE AT
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(H3EHE)

514 KRR R

S8 REHE R RILE AL,

KA1 M EREHEER
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2 B

A —>3"

H 3L AN A B

% £t 1 i 51 ) XXMF

TAATCACTTGTCTTTTAAATGAA

fi% 1 16S rRNA

% 7R 4 1 ) XXMR

TTTARGTCTAAAGCTCCA

LD ek 1 B

% £0 5 41 XXMP

FAM-CCAGTCAATGAAATTGAC-MGB

S BRI B 519 LECOF

GACTTCTGCCTCCATCCTTCCTCC

5 5% g 85 R E S 19 LECOR

AGGAGATCCCTGCTAAGTGCAGG

Sk s CO 1
FERRE S B

St i 65 B E LFCOP

FAM-CCGGAGCTGGAACCGGGTGGACAG-MGB

RS IS 1 YiF51 % RPCOF

TGAAGCCGGAGCCGGAACC

g% e fi§ CO |

R g % R iF 51 4 RPCOR

GTATTGGGAGATGGCTGCGGG

B AR S 1 B

% e B 5 RPCOP

FAM-CCTCTCGCCGGAAACCTAGCCCATGC-MGB

BREf S AFCYF

CCTTACGGGACTTTTCCTCGC

M Cyt b

BRIE A T 519 AFCYR

ACCTCGGCCGATGTGCATAT

I 5P B

R B EF AFCYP

FAM-TTGCGACCGCCTTCTCTTCCGTC-MGB

/NS B R F £ B 1) DECOF

CCCTTAGCCTGCTCATCCGG

ANBERI AR 1T 351 ) DECOR

GGATGAGTCAGTTTCCGAAGCCT

/N R R 2 . COL
FE R S0 B

/N R Al R F 34 DECOP

FAM-AACCTGGCGCCCTATTGGGAGACGAC-MGB

BTG ER F 1 514 DMCOF

CATGGCTTTCCCTCGAATAAAT

BLECRI R A i COL

BEECRIMN R A 0 R iE 514 DMCOR

CCGGCTTCTACACCTGAAGAA

LG R R4 DMCOP

FAM-CCTCCTTCCTACTCTTACT-MGB

H R A B

HEAEY 18S rRNA KA
51 9 18SF

TCTGCCCTATCAACTTTCGATGGTA

EE AW 18S rRNA K
T eG4 18SR

AATTTGCGCGCCTGCTGCCTTCCTT

FLREY 18S rRNA
I R R S P A B

B AW 18S rRNA H:H
54t 18SP

FAM-CCGTTTCTCAGGCTCCCTCTCCGGAATCGAACC-TAMRA

R OARDIFE R A G,




