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Screening of the male characteristic DNA fragment using AFLP

analysis in Pacific bluefin tuna, Thunnus orientalis
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AFLP, amplified fragment length polymorphism screening, was conducted to identify sex characteristic DNA

markers of cultured Pacific bluefin tuna (PBT), Thunnus orientalis. The AFLP screening of 4 females and 4

males with 64 primer combinations produced a total of 1038 scorable bands, of which 183 were polymorphic be-

tween individuals. Male characteristic fragments were confirmed with EcoRI+ AGG and Msel + CAT primers by

gel image analysis, which corresponded to 437 bp in 29 of 32 males and 3 of 32 females. Fragment detail was ana-

lyzed by electropherogram analysis and DNA quantification. The 437 bp fragment was detected in 30 individuals

of average DNA concentration 0.231 ng/uL; while in females, 13 individuals were detected with average 0.080 ng

/UL (P<0.01).
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DNAEERE L TIRAET HDIBLUTOFERD 5, BHE
RLEFEOHRIMIKITHAHDO Z N ST R 5 HEARMIRT
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AFLP (Amplified Fragment Length Polymorphism)
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adaptor 1.0 pmol, 12 U EcoRI, KU 2U Msel % &1
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3.5 U/uL T4 DNA ligse (X 715 /34 4) ¥ 1.0ul %
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gase IG&FT- 72 % TE (10 mM Tris—HC] pH.
8.0, 1mM EDTA) ¥ 9 fi5 5 (198 uLl) hn 2 B &

10 574 & LUAHRKRAEL 72, T4 DNA ligase DA
1213 100 ng/uL BSA %4 1xT4 DNA ligase buffer
(ZAZNAF) R To, —REIEICIE Msel+C 5'-
CGATGAGTCCTGAGTAAC, EcoRI+A 5-AGACTG
CGTACCAATTCA /54— (fvE YL V)
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77 1 YRHEHELE, 2.0 uL 10 x Ex taq buffer, 2.5 mM each
dNTPs 1.6 uL, 5p mol Msel + C, EcoRI + A primer, 0.5 U
Ex taq, cut and ligase 10 {5784 2.5 uL % & LB K %
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fif, HEONBEOMN L HELITEYHRATALH & &
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EAN WOl Aarc, A THW-HEES
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DNA-1000 7@/ N v 7 7 — (BEEBAERT) (IS THkENL,
% DNA W i i3 Muti-NA O FEMM@EHE—F TER L
7oo VEICPBEE 3 A ATREME S B 5 &Yl S N7z 437, 454
bp BT Ot B WE L, FEL 7-2BETHBICH

B2y 75005 bbb v 7 FHIVh5E W 400 bp Kk
DOt E & OFIRHEZ RH/z (Table 2), v 7 F IV
DB, E— 27312 ¥l S -k 19, 23, 2512
W S o EBE O i s EICH W,
400, 437, 454 bp I7 H- O %t &, 437, 454 bp I K- O
400 bp IZ% ¢ A% SPSS (Statistical Package for
the Social Science program for Windows 16.0) % {fif L
Tltest ICLDBEMEK LY THEEBEL /=

& R
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y =7 o EFRBER 4 @k D05 8 kD ik i
Ky ) A5V ENCHEEL, EcoRI+ A, Msel +C ~
FA X —T—RIEWAE T\, EcoRI+A3 /5 4 <—38
T, Msel+C3 /54 <—8MDit64 /54 ~—D#
AEDE T RMIBEFT - 7cs ZOFER, &311038 D
AFLP “ RNV FoABlEsHh, T bHDRN 183
(17.6%) DEEKMTEM AR L 7z (Table 1), 64 75
A =<—DF, —kHEiE% EcoRI+AGG & Msel + CAT
TAT - 7oA I HEL ik (Fig. 1A, 91), HE4fE{E
(Fig. 1B, d1-4) [CBWTHER SN L L7437 &
454 bp fHEOW H # R L 7= (Fig. 1 REFBS) . 587
B ARE A MERE S 32 BIARICHEC L, VA A=V ThHir
L 7ckEgE, i 32 fEfkr 29 itk (90.6%, Fig. 1 47, 8,
9FR<), M 32 @ik 3 Ak (9.3%, Fig. 1 21,15, 16)
12437 bp Wi IXBGHECTH - 72, SHICTLVZ BT ¢
0275 KOV 7 FIVEEMS I & EEOME, M 32 @k
Hr 13 il A1 437 bp @, 8 fiHl {4 1 454 bp & DNA i k-
MAHEZR S /- (Fig. 2, Table 2), H#ETik 32 {f &+ 30
fE{RIZ 437 bp @, 29 {E{KIC 454 bp & DNA Wi i 28 8k
an, IhbidfETHRSNAER LA E» > 70, &
72, TODNAWHF OERME LD bHEIEFEIC (P<
0.01) ZWHEHRSN/ (Table 2),

Table 1 Summary of the numbers of polymorphic bands produced by the 64 AFLP primer combinations in Pacific bluefin tuna by

the 64 primer combinations

EcoRI primers

Msel primers

EcoRI total

ACT ACG ACA ACC AGC AGT AGG AGA
Msel primers
CAA 0 7 0 2 3 2 2 0 16
CAT 0 3 1 4 3 0 3 0 14
CAG 1 4 2 3 3 2 2 1 18
CAC 4 4 0 3 5 6 5 2 29
CTA 3 2 2 4 6 2 2 2 23
CTT 4 1 3 5 3 4 3 2 25
CTG 3 8 4 5 2 2 1 4 29
CTC 7 5 0 4 7 3 3 0 29
Msel total 22 34 12 30 32 21 21 11 183
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Fig. 1 AFLP 2 amplification products were analyzed using the MCE-202 Multi-NA micro-chip auto electrophoresis system. A:
female and B: male AFLP fragments are shown in gel images. Arrowhead indicates fragments typically detected in males.
Characters at top of gel image indicate M: 100 bp ladder marker, numbers: individual ID.
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Fig. 2 Electropherogram of AFLP products, A to H: females and I to P: males. Vertical line indicates fluorescence intensity and

horizontal line represents time index of electropherogram (% ). Individual IDs are shown on the right side of the figures. Open

and closed arrows indicate approx. 437 and 454 bp fragments, respectively. Numbers on the electropherogram indicate areal in-
dex of the fragments. Counted peak is shown by an asterisk under the electropherogram charts.



A, G, MHE, FH, BEF, EH

NE,

BT,

644

N~ ® & <o - N en wi & >~ @ S S - o
T~ TR I (o NI o Y o Y o\ | N a a «a N n o
o d o N o P N D o d o N o B
ey 2.9.4 ) egy| ¥* E.mﬁ
0 0 Bz 0 o
coelf [+ 4m ore | <4m easi( ¥ <4m ‘ |+ 4m
Boghf|x P¥EL *B.N«NH%.H A & boroL(* eebi ][+ )6zl |# & berve [ 9P *eoezf | *zaczl |« & fog flrEE® 66 L ¥y | i
by [ VL[ ; 0@ N O B 0@ zvu| Favos * Om; oo x| [roeeelilx Om;
B N \\ 6@1\ \ v\l \\ 60(\ \ \\ 60(\ \ B 1\ 60(\
g, MHJHIIJJ IR S —— —— % pamdd A 5 R@ﬂ"\l\l 5
” : : e ; L= _ A= . 2 e
65 n_mm_ ke ol 4 "N ("0 eva| ose] o |y wo| o] wd F°||7 e
L0E H
= E £ £ £
ogy]  Ev no.mL Sai8 OT N sos|  z mmi vE'® OT O ove|l se «o.mi 508 OT =10 svo| ho| me set OT
. . 5 . . 5 . 3 5 3 3 5
Fluorescence intensity Fluorescence intensity Fluorescence intensity Fluorescence intensity
~ ® & < - N en ©wn e ~ ® N S = A
— = e O N N A AN AN N A AN a o o e
o ot o+ ot o o+ ot of o o o ot o o+ o+ of
e8| . \Zh wwe| | Y
ﬁf ve L fx B.nm_ i - ﬁt i ﬁt e
il erg oroj | 4m
c00eso
=P8 03 o AH_ AH_
\ mi* 0Am_U M 190 -~ \ o ) sz« DAm_”
> e T g v e | S i i e | S i i | L)
LS Sy N S 5 :@MHHIJJ S _%HHIJJ 3
sws] 0= Pt W om 052 "= w e w b
o 99 Bl (] &8 e L v 8z'c I6°8; [ 6E eie 666! Ty
Z8E
— oes| apa] ¥4 %Y |o = osel &bl wd] MR o G ove| g mmmi wef | wel el 2% (|
w)

. . wn
Fluorescence intensity

. . wn
Fluorescence intensity

. . w
Fluorescence intensity

Fluorescence intensity

Fig. 2 (Contd.)



7= 7 O EE B 7 DNA KR 645

Table 2 Summary of the quantification analysis of the
400, 437, 454 bp DNA fragments between females and
males

Female Male

Average DNA Average DNA
" content ng/ulL content ng/uL
400bp 32 4.1432 100 32 3.9107 100
437bp 13 0.0802 1.932 30 0.231° 5.91b
454bp 8 0.0742 1.792 29 0.162b 4.15b

Ind Ratio Ind. Ratio

Values in the same row with different superscript letters are sig-
nificantly different (#test, P<0.01).
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