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The population genetic structure of the alfonsino Beryx splendens around Japan as examined
by DNA nucleotide sequencing for the mitochondrial control region

Seiji

AKIMOTO", Keijiro SEZAKIY, Isamu MITANIY and Shugo WATABE""

ABSTRACT

The population structure of the alfonsino Beryx splendens was analyzed by mithochondrial DNA
sequence. Totally 29 samples were collected from three fishing grounds around Japan, off Boso
Peninsula, Tokara islands and Torishima. The mitochondrial DNA nucleotide sequences analyzed were
those of the full-length control region of 824bp. Although this region contained individual variations
and no identical sequence, the nucleotide diversity among samples collected at the same fishing
ground was not large(1.15001.19). While the nucleotide diversity in samples between any of the two
from the three fishing grounds (1.15001.24) was again not large and rather comparable to those within
samples from the same fishing grounds, the pairwise fixation index (Fst) was very low between any of
the two fishing ground groups(-0.016[10.058), suggesting no genetic heterogeneity. The phylogenetic
tree based on the sequences determined also demonstrated that our sample consist of no geographical

population structure.
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Tble 100 Details of fish specimens used

Fork Body

. X . . Date of
0000000000000000000000000 Mo Species  [oneth welght Losation of collecton  giection
Od0o0dododoooooooooogooooggoo 1 B.splendens 30.0 610 Off Boso Pen. 11 Dec. 1998
2 Bsplendens 178 130 Off Boso Pen. 24 Dec. 2000
uobboooodobbooooboboboooanon 3 B.splendens 19.2 147 Off Boso Pen. 24 Dec. 2000
dddddooooooooooooooooooboon g g»sﬂ;eﬂgens ;g‘; ‘38 825050}’8”- 24 Dec. 2000
goooooboooooooooooooooon 6 Beglondons 2556 372 oggﬁiigiﬂj Emiiﬁggl
0000000000000000000000000 7 Beplendens 241 332 Off Bosoben. 12 May 2001
. splendens . oso Pen. ec.
uooooooobooobbbobbbbbooooon 9 Bsplendens 184 133 Off Boso Pen. 24 Dec. 2000
oooo0ooooooooOooDooooooooooon 10 B.splendens 179 135 Off Boso Pen. 24 Dec. 2000
11 B.splendens 25.3 366 Off Boso Pen. 12 May 2001
ooobooOoooOoOoobOoOooooOoooooooon 12 B.splendens 19.1 152 Off Boso Pen. 24 Dec. 2000
0000000000 oOooooooo 13 B.splendens 19.2 166 Off Boso Pen. 24 Dec. 2000
14 B.splendens 36.0 1065 Off Tokarals. 27 Aug. 2001
15 B.splendens 35.0 883 Off Tokara [s. 27 Aug. 2001
16 B.splendens 36.1 997 Off Tokara Is. 27 Aug. 2001
booobooo 17 B.splendens 40.2 1377 Off Tokara Is. 27 Aug. 2001
goooo 18 B.splendens 39.0 1208 Off Tokara ls. 27 Aug. 2001
19 B.splendens 404 1310 Off Tokarals. 27 Aug. 2001
_D 000b00oooooooooodTable OO 20 B.splendens 380 1187 Off Tokarals. 27 Aug. 2001
Fig.0O0OdoOobOOobooboooobooooooogoogon 21 B.splendens 338 861 Off Tokara ls. 27 Aug. 2001
22 B.splendens 410 1417 Off Tokara ls. 27 Aug. 2001
dddddoooooooooooboooooobooon
23 B.splendens 325 783 Off Tokara Is. 27 Aug. 2001
Ofd0odooodooil3plligs0liooooooooon 24 B.splendens 364 1035 Off Tokara ls. 27 Aug. 2001
25 B.splendens 38.1 1167 Off Torishima 26 Apr. 2000
noooooooooooooooonnoooooon 26 B.splendens 380 1035 Off Torishima 26 Apr. 2000
oobooboobobobobobuognoboobobo 27 B.splendens 36.5 984 Off Torishima 26 Apr. 2000
28 B.splendens 40.2 1357 Off Torishima 26 Apr. 2000
poe.sunonondbaboaooooooooon 29 Basplendens 344 886 Off Torishima 26 Apr. 2000
00000000 ooooDooooooooDooog 30 B.splendens 18.0 140 Kumanonada 2 Oct. 1998
31 B.splendens 442 1781 Kinan Seamount 17 Dec. 1998
noooooooooooooooonnoooooon 32 Bdecadactylus 242 330 Off Shima Pen. 13 Oct. 1998
33 B.mollis 325 769 Off Ogasawara Is. 14 Feb. 2000
T
Honshu * Boso Pen
1
N
T -
w» Hachijojima
32 = -
"Gﬁ ‘ .?J-:-rlshlma
30 . . 1
’.
rT{:kara lglands
28 7°
- . .
- lgasawara
?0 ' slands
1 L L 1 i L ’ 3 L
128 130° 132 134 136 138 140 142 144" E

Fg10 Sampling locations for Beryx species in the Pacific Ocean around Japan. 1, Boso Peninsula ; 2, Thorisima; 3,
Ogasawara Islands ; 4, Shima Peninsula ; 5, Kumanonada ; 6, Kinan Seamount ; 7, Tokara Islands.
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Tehle 20 Nucleotide squences of primers for PCR amplifi-
cation of the mitochondrial DNA control region

Primer Sequence

KI-PR1-L 5-ACCCTAACTCCCAAAGCTA-3’
KI-PH1-H 5-GCCCATCTTAAACATCTTCAG-3'
KI-D1-L 5'-GTGTAGTAAGAAACCACCAT-3
KI-D4-H 5-TGTCTGGCAAAATTCATTGA-3’

5 3
{RNAP Control region RNAP™
- - - -
KI-PR1-L KI-D1-L KI-D4-H KI-PH1-H

—_
100bp

Fg2[ Schematic diagram of the mitochondrial DNA control
region and locations of oligonucletides used as prim-
ers for PCR and DNA nucleotide sequencing. See
Table 2 for DNA nucleotide sequences of primers.
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Tadle 300 Sequence variability in the control region between three Beryx species

Length of Variable Frequency of Transversion Transition Insertion
sequence (bp) site (bp) variable site (%) / deletion
B.splendens and B.decadactylus 830 105 12.7 47 50 8
B.splendens and B.mollis 830 68 8.2 31 29 8
B.decadactylus and B.mollis 830 94 11.3 42 48 4
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10 20 30 40 50
B.splendens TATATGTCCT AGAAAGCTAG TATAGACATA TATGTATTAT CACCATGAAT
B. decadacty/us ................... A = ¢ e« s @ e e s s a2 2aaamax s A = v e s s e e
B.mollis = s+ e s e xxaaa xemaasxas s B ST T T T T
60 70 80 90 100
B.splendens CGAATTTAAC CATTTTCAAT GGTGCCTCGG TACATAAATG TAGTCCCATT
B.decadactylus  + = = = = = = » = = = s - .- CT=>=+° A=-++--"- CT-= G==----¢- CC-- A-TCAT--AC
B.mollis = = s e s s a s s e R R T TC«C» ===« = =« c e A A =(C-
110 120 130 140 150
B.splendens GTTTGTCGAA TTTAAACACT CACACATCAA TACAAATACA AAGGTGTACA
Eldbcadactyﬂ/s ACA-+ =+ » = G A==+ s T- P A C=* e °n s s 2 == == G-+ *
B.mollis = = = s 2 s s a2 e xxa s a e oee T- s T e e e e e s s C=»°° o = === === A=« ¢
160 170 180 190 200
B.splendens TAAAGCAATA CTGGAATAAC CAACAAAT-T AACTAATTCA CGTGACAGCC
B.decadacty/,_,s .......... « s s A= == =T = T+ =2 e Ge = » = G-TG=-=C= = » = T A*T-T7- -
B.mollis = = = = = = = C- G:*AG*--C- B o TR GC G+T=* T~ "= A+« eT=sss-—
210 220 230 240 250
B.splendens GACATTTAAG ACCGAACACA ACTCGCATCG GTTGAGTTAT ACCATGCACT
B.decadactylus = « = = = + « = s 5« e sas s s s e s . exe e T« s A e e s e -C-A-TC
B.mollis = = = = s 4 = s s s s e e 2 s s s s asa  xommxosoass e e A s e e« C-A--C
260 270 280 290 300
B.splendens CAACACCTCG TCAACTCTCA GATTCTCAAG TGTAGTAAGA AACCACCATC
B.decadactylus - - - - » Te oo = o= Ce == - L o S T T R S
B.mollis e s G s T = === & Cr v v A = == = = = = » « Gt orn s me e e e e e s
310 320 330 340 350
B.splendens AGTTGATTCC TTAATGCATA TCATGCTTGA TGGTCAGGGA CAAAACTCGT
B.decadactylus  » » = = = ¢+ 5 = == s s e . a0 T- » - Cr v = = » = = = = 44 oae Ce = == === = GG~ -+ -
B.mollis = = s s s s e s s e e s s s x e os o= = ox = =ox o= oae =3 s s sososo=o=o=o=oaaa s s s T o Avw v = =
360 3710 380 390 400
B.splendens GGGGGTTTCA CTTAGTGATC TATTTCTTGC ATTTGGTTCC TATTTCAGGA
B.decadactylus = = = = = « = + = s s s e e s s A= = s s e e s G=* =+ s m === axa ssaass e
B.mollfs = = = = « = s+ = = 4 s a2 s s s & 222 3% 2= o= o= o= o= e s o2 223z s owosoaaa  =oxoaas oo
410 420 430 440 450
B.splendens ACATATATCG ATAACTATCC CTCCCCTCAA TGAATTTTGC CAGACATAAG
B_decadacty/us ...... C» = = P L L L A T O T S I R T T T R R TT -
Bmollis = s s e e C*T- s e e — T e s e T+ =2 s e s osomomxa xoasoasaesas xemaaaa TT
460 470 480 480 500
B.splendens ~-TTATTGGTG GAGTACATAT TACCCTTTAC CCCACAT--C GCGT--TAAA
B.decadactylus A= <«GA=- "~ ~- = =AC- - cC G-*T-G~+=~- ==++C=-+==GC- -G-CAC-CTT
B.mollis Av = o o s s s n  ssasee e LI I T L L R B GGC- «G-AAT-CTT
510 520 530 540 550
B.splendens ACTAAAGGGC ATTTGGTTCT TTTTTTTTGG TTTCCTTTCA ACTTGCATTT
B.decadactylus T+ = » Te v s = == s s s soant taeenne— s oo Toe e v s s
B.mollis T = == aT =222 « e 2 s 2 s v s == == =« 32 228 2 e = =« a2 ===+ 223232 ¢eezseos
560 570 580 590 600
B.splendens CACAGTGCAT ACAGAAATGA CATCTTAAGG TTGTACATTT CCTTGCGCGC
litﬁecadhctyﬁ/s .................... < s GAC-— - = « = G* " = ¢« o s s« aaeaaa [
B.mollis v s = = s s s s s s 4 ee s s AA= - m = D - N T R A
610 620 630 640 650
B.splendens AAGGAAATAG TATCCATGGT GAAAAGTCAT TCTATAAAGA ATTGCATACT
éidbcaabctyﬁys ................ C=* » - B R L R I C» =+ » = T- -
B.mollfs =0 v e « s« « 2 2 = 2 s 2 s e s s sz & 23 &2 oasosomo=o=ox= =% ox 2. o= oso=x=oaoeosoa
660 670 680 690 700
B.splendens TGGATATCAA GAGCATAAAG TATTAGTATT ACTCCCTATA TATCTAAGAT
B.decadactylus A+ * e cCes»s0 == nenosos G- ="+ - C - AAG:+* = = =« e
B.mollis = = = = = = s s C = o s s s s s e s ae e e C +sosoes A== - s s s G« TA
710 720 730 740 750
B.splendens TACCCCCCGG TTTACGCGCG TAAACCCCCC TACCCCCCAA CACCCCTGAG
B.decadactylus B e T T T L Te s 2050 o0«
B.mollis P ¢ T T T R T L e R R NI
760 770 780 730 800
B.splendens ATCGCTATTA TTCCTGAAAA CCCCCCGGAA ACAGGAAAAC CTCTAGTGGT
B.decadactylus T T T TS S T
B.mollis 0 v s e e« e 2 2 = = s = 2 s s sz 2z o2 = 2z osow o= == o= 2= =3 s oaa0s e ==z e
810 820 830
B.splendens GTTTTTACCA TCCAAATTGT GTTTATTTAC
Eidbcaabctyﬁjs ....... T- - (oI I I
B.mollis =+ s 2 s s Te s e o s o s = =22 =2 = = x 23 a8 8 s«

Fg3 [ Partial nucleotide sequences of the mitochondrial DNA control region for the three Beryx species. Samples listed are
for B. splendens from the GenBank database #AP002939 -, and B. decadactylus (No.32) and B. mollis (No.33) cited in
Table 1. Dots indicate nucleotides identical to those of B. splendens.
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Fig4 [ Nucleotide variations among 31 specimens of B. splendens in the mitochondrial DNA control region. Refer to Fig. 3
for the sites of variation. The reference sequence at the top was cited from the GenBank database #AP002939 2.
Dots indicate nucleotides identical to those of the reference sequence.
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Fg.50 Molecular phylogenetic tree constructed by the neighbor-
joining method for Beryx splendens specimens col lected from
different fishing grounds based on DNA nucleotide se-
quences the mitochondrial control region. Numbers in the
tree indicate bootstrap resamplimg values from 100 repli-
cates. The bar indicates genetic distance. See Table 1 for
sample numbers. Sampling locations are indicated with ab-
breviations: KM, Kumanonada; KN, Kinan seamount; BS,
off Boso Peninsula; TK, Tokara islands; TR, Torishima.

100

Tedle 40 Nucleotide diversity (%) and net sequence diver-
gence within samples from the same locations and
between samples from defferent locations

Off Boso Pen. Off Tokara Is. Off Torishima

Off Boso Pen. 1.15 1.18 1.24
Off Tokara Is. 0.03 1.15 1.15
Off Torishima 0.07 -0.02 1.19

Above the diagonal: nucleotide diversity between samples from
different locations.

On the diagonal: nucleotide diversity within samples from the
same location.

Below the diagonal: net sequence divergence between samples
from different locations.
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Table 500 Pairwise fixation index Fst between samples from
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