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Taxonomic Review of Pristiophorus japonicus Complex
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The family Pristiophoridae belonging to the order Pristiophoriformes consists of about 8
species and 2 genera in the world. Among them, only one species (Pristiophorus japonicus)
is distributed in northwestern Pacific. The family is characterized by having an elongated and
flattened rostrum with laterally projecting a low of sharp teeth. In order to clarify variability
of local populations of 2 japonicus, we investigated 16 individuals collected from four
locations (Korea, n=6; Miyagi, n=1; Kochi Pref, n=1; Okinawa, n=8) for morphological and
molecular analyses. Morphological analysis showed that there may exist three morphotypes,
of which A morphotype (Korea, Miyagi, Kochi Pref) has a short snout (26.8% of TL), being
most similar to syntypes of £ japonicus. On the other hand, B morphotype (Okinawa) has
a long (31.7% of TL) and wider snout (snout width at nostrils 5.2 times pre-oral length)
and, C morphotype (Okinawa) has a long (31.7% of TL) and narrower snout (6.3 times).
Molecular analysis using mitochondrial DNA cytochrome 6 DNA sequences (386 base pairs)
showed that the K2P distance between A and C morphotypes were 2.1~2.7%, but those
within A morphotype were 0.0~0.5%. We identified A morphotype as 2 japonicus, and
designated B and C morphotypes as Pristiophorus sp. 1 and Pristiophorus sp. 2, respectively.
Further studies are required to elucidate the taxonomic status of two morphotypes of
the sawshark in Okinawa.

Keywords: Saw shark(&4&0]), Count(Al==& &), Measurement(A1E&2), Mitochondrial
DNA(O|EZ2E2|0IDNA), Northwest Pacific(S A EfZ 2
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& 20| oh(Pristiophoridae) HF= TMAESE 2% 850| AUH
X U (Ebert et al, 2013; Ebert and Wilms, 2013), SACHA Y =
SHMEY, MRl B MEREA0| 2N 250, 20 X Hry of
ol mafLt Tlg HiEHo| MABHCHCompagno, 1998; Compagno et
al, 2005; Nelson, 2006; Wang et al, 2009). O|& ZtZ{o] ZE2 H
uX 52 22 YUE BHOITL 5 Plotrema warren, Pristiophorus
nancyaee= MQIE=Y, Pristiophorus dirratus, Pristiophorus delicatus,
Pristiophorus nudipinniss S, Pristiophorus schroeden= SN
&, Pristiophorus lanaee BEIH, 22|10 Pristiophorus japonicus(=
F: E¢0)= SMEFZL0| Iotz|o] MAISHHCompagno et al,
2005)

Aot O|R= EMY 42 71 FSO0|E 7K, F50/2] &
™ 7f Xt2|E w2t 72 ool 182 Lt A1, HO|E At
SIALE ZAXIZRE IS g I AFESHCHCompagno et al,
2005; Lange et al, 2015). =1t O}F= FS0| Zof 142 7| ¢

2 7HX|=0| Ho|E EAet I 0|2} 7|22 ALZSHKEDbert et al,
2013).

HHA Sd0i1t 017 83 & 632 E=Jt WAt B8 27
£[0f 4, 252 A2 OHIZLE 2RE °'E+(|UCN, 2015). &
Aol o R0 &3t e M MAXCR MEO Cfst 2ot )
2 ® 3 EES A oSt ATt —‘?—’it AHO|CH(Yearsley et
al, 2008; Ebert and Cailliet, 2011; Ebert and Wilms, 2013). &40
(Pristiophorus japonicus= £|ZE Gunther (1870)01 2[8H H g
Qlom, ARt ZHErst SHEf 7|3 2F B 0 E|Q{CNakaya and Shirai,
1984; Hatooka et al, 2013). S40{2Q| ol=r EZ= Mori (1928)0|
oM M2 AJHEACH, O Foil= S0{Q| kst el 7
T2k 212 #(Chyung, 1961; Chyung, 1977; Son, 1980; Kim et al,
2005) EE0| 3|5t Ao YBX[X| %2 B22M(Wang et al,
2009) Atz OJHIZS2 SAHE[0] ACHIUCN, 2015). [H2tA, = e

r

= SAEfEY0| MASkE EH0 1671HE theez HEl S 24t
342 BT 2Mot0] XHHT 7t XO| RFE THfSIIX; B,

R
1. M=

2 70 AFBE S40] A|Rs £A0IA 2013 30| 174K
(PKU 8400)7t X{E || DNA 248 282 st = 95% Of|Ft
20 20f -20°C dS10| 2SI Ojfl= 10% ZELZ 2
S| 2M0f O|83IRUCE. 7|E B2 HMFLHS0IA 17HAMUNU
0380) X 2= 17HM|UNU 0380), &L Er=20l A 47185, 85-1,
542, 542-1), SN 67HKI(HUMZ 49477, HUMZ 149007,
HUMZ 149008, HUMZ 149014, HUMZ 149015, HUMZ 1472), ¥&

SMEEY SL0i(EL0oia, AE0g)e =RSH WEE 9

QF|LtQt HhE 0| A 47HAI(OKI 680, OKI 814, OKI 1118, URM-
P7480) X 22 170M|(URM-P7480), L& WELHSIOIA 28 1704
(FAKU 1349518 212t CHO| &= HSLOF £40] 0| 85tRICt
(Table 1). &3t S4/0f 374K[Q] ZAHEBVMNH 1867.2.20.1, BMNH
1867.2.20.2, BMNH 1862.11.1.37)2] AtZl(Fig. 1), M% U 22 =4
EE HSLot 240] 0|&3tAULE

2. "El2N

= AFME S49 1671ME FS0[2 JEf £ matM
VM| SR ROl O F A F¥2 o=l €= 2E0A

>+

o
=
fEE etz FS0t BT 20| ¥ SX2 HYon, B |
ole

2 g2 S’_?I'—PEPOHH MEE 47482 FS0|7F 210 FO| §2
S48 BN, C f¥2 2= Q7|HtofM MAUE 47iHz FS0]
7h 211 %0 AN ALEE BE

E2 52 EXHTable 1). &
A+ 68712 AZHES ZTARIARH, AZE
2= Compagno (2001), Yearsley et al. (2008) % Ebert and Cailliet
(2011)2 &S MR AHEE Kruskal-Wallis testS A A[SH0]
X|GEERt X0| RFE DASHAUD, HZHEE Cabral et al. (2003)
o| HiHo| e} XtE Mt = FYEmd

Analysis)= &A[5t0] X[HZEE XH0] &7

242 SPSS 12.01 (SPSS Inc, Chicago, lllinois)2

4L}

-||:|

M(Canonical Discriminant
£ Topsioint. 2E S
AH2SHHLY

=

e
o
T

3. Genomic DNA FZ&, oA HMES

Total DNAE 95% OfEH20] E2tEl S401e] Z]ZX0A Chelex
100 resing O|8%t0] FESIRICE O|EZEZ|0} cytochrome b
gene (cyth) Y2 FAS SEI17| LIl Z2t0|TH CB4al-150401t
CB6ThrH-159305 AM23H I:f(K|tamura et al, 1996). Total DNA 1 g,
10X PCR buffer 2 pl, 25 mM dNTP 2 i, Z Z2}0|H 1 i, Ex-Taq
polymerase 0.1 IS 1*% SeE0| 3%t BFF 129 pE €0 F
20 yiE BHE CHE Thermal cycler (Bio-rad MJmini PTC-1148, USA)
£ 0|83t PCR E52 FHSIRUCL PCR ZHLEE Initial dena-
turation 94°COflA] 242 PCR reaction 34 cycles (denaturation 94°COf|
M 30, annealing 59°COllAl 60, extension 72°COIA 60=X); final
extension 72°COflA] 32 AAISH 2, MH|= ExoSAP-IT (United States
Biochemical Corporation, USA)S 0|83}t 7| MEE ABI 3730xI
DNA Analyzer (Applied biosystems Inc, USA)OlA{ ABI PRISM Big-
Dye Terminator v3.1 Ready Reaction Cycle Sequencing Kit (Applied

Biosysterms Inc, USA)E O|85t0] ARALCE
4. Xt2EN

O|EZEE(0f cytb DNA EB7|ME2 Biokdit version 72| ClustalW
(Thompson et al, 1994)Z 0|83510] FHEIRA2MH, NCBI GenBankOi|

http://jmls.or.kr
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Table 1. List of Pristiophorus japonicus in the present study

SE5 - Yoshiaki Kai

Vouchermumber N R ey Momiovee om0 e
85 Unknown Korea 667 A M S
85-1 Unknown Korea 1110 A M S
542 Unknown Korea 572 A M S
542-1 Unknown Korea 608 A M S
PKU 8400 2013. 3. Busan, Korea 754 A F ST
JNU 0380 Unknown Jeju Is., Korea 842 A F S, T
HUMZ 1472 Unknown Miyagi, Japan 612 A F S
HUMZ 49477 1975. 11. Kochi Pref, Japan 497 A M S
FAKU 134951 Unknown Miyako, Japan 973 A - T
HUMZ 149007 1994. 8. Okinawa, Japan 797 B M S
HUMZ 149008 1994. 8. Okinawa, Japan 765 B F S
HUMZ 149014 1994. 8. Okinawa, Japan 488 B M S
HUMZ 149015 1994. 8. Okinawa, Japan 550 B F S
OKI 680 Unknown Okinawa, Japan 680 C M S
OKl 814 Unknown Okinawa, Japan 814 C F S
OKl 1118 Unknown Okinawa, Japan 1118 C M S
URM-P7480 2003. 1. Okinawa, Japan 1110 C M ST
BMNH 1867.2.20.1 1867. 2. 20. Japan 1295 A F -
BMNH 1867.2.20.2 1867. 2. 20. Japan 1405 A F -
BMNH 1862.11.1.37 1862. 11. 1. Japan 732 A M -
BMNH 1953.8.10.6 1953. 8. 10. Japan 615 A F -

M U2 2RO FH0] 170K M2 & 0(Squatina japonica)
17082 cytb B7IMES CHREOF 40| O|83IRACE /EAHEl=
Mega 5 (Tamura et al, 2011)0|A{ Kimura-2-parameter = 2\(Kimura,
1980)2 0|83t Tt L, EX == el H(neighbor-joining
method)2 2 ZH4SIAH SN 0| If bootstrap2 1,000 FRSIFAC

my

at

X qEoz FEE|UCKFig. 2). S40 37HK| | AEHE X
0|2 27| 2I8H Kruskal-Wallis testS MA[g Zat A Q310 B 9

2 F30| 2| 2 o[g0|M KfO|E ERn
20| A B RE2 C R F50| FHe| 2 0]

[
g, o8 T=o| 30| o2 Ofg=0|A Folgt Xt0|S 2L
&

[©]

TEO| 317%E & FEEIACEL Y AWIX|Q| ZOIE e
S0|QF HE WHOl FF0| BN 237HK|Q AHE
(A 3 273%, B 7. 321%, C R 324%), 7I5X|=2{0] THK|
O| H2|(34.9%, 39.1%, 39.2%), A HHR| SX|=2{0| YNtX|2| #z|
(46.7%, 50.6%, 50.1%)01lM A R} B, C FHZH0| TS X0|1S
LIEHHRACE Z2fLt 50| ofzfofl 142| =& Ato|e] Z0((3.0%,
31%, 24%)2t & Z(6.0%, 6.1%, 50%)0M= A, B 91t ¢ Szt
XO|E 2 HUCHFig. 3). FSOIE Mzt FHOMe= x2S Lt



30 April 2016; 1(1): 8-17 SMEfEY S40|(SH0L}, AS0{Z)e EFREA HEE 11

EFHQICE FS0lo| e SXof w2t F2E 371X 8 5B C 29| 242, BQH C RHO| Yo| 242 LIEHHRAD, 2502 A% C

RE2 253 YKl Zolot F£50[9 Zo|7}h Hxot HEHE & @O Lo g2, B 0| 82| 42 LEHNRICHFig. 4). A 1 EHEgt

X2t F=F0[2| Z0|M= B 9HH(59~64)0| C FH@4.7~53)ECt 20A ME[X|=2f0|o] TTto| ol Zto 2, SX[=2{0| Ato] Z0|
Cta Wof XI0|E & HUCHFigs. 1, 2). o O|YEO| Hole 39 ez & J2 LIEHUCE | 2 T
40| 371X RE AZHE X0|E 27| Qo FEEE £4 a=0lME M 28X=2{0] =07t ¥o| Zo 8, 39| o2 7t

2 Al 21} 37IX] Y 100% HHMZES LEHNQICE 27§ &X|=g20| 07t 2 S Fe Qo2 HAQIL(QiCt

o TSI AEE|Qion H1EHES=0| D2 X9t 7|0jg2 Zt

Z} 8199} 80.5%, M2THEE= 242t 1981} 195%XHCKTable 3). & 2. EXEN

MOf 371K R 1, 2502 E R2|Z|en, 1522E A 30|

S0 70H|(RAL ®FE, 007, 27|Ltehe| O|EZEZ|0f
cytbQ| BI|MYE HEE NCBIO| S56H%11(KU566508-KU566511),
0| HEQ} GenBankO|A] CH2Et2 EA0] 17HK|(AZ7H2hQt HXt

Fig. 1. Dorsal views of rostrums of a syntype of Pristiophorus Fig. 2. Dorsal views of rostrums of Pristiophorus japonicus. A, A
Japonicus. A, BMNH 1867.2.20.1 (Total length: 1,295 mm); B, BMNH morphotype, PKU 8400 (Total length: 754 mm); B, B morphotype,
1867.2.20.2 (1,405 mm); C, BMNH 1862.11.1.37 (732 mm). HUMZ 149014 (488 mm); C, C morphotype, URM-P7480 (814 mm).

Table 2. Result of Kruskal-Wallis test for meristic characters among three morphotypes of Pristiophorus japonicus

Character A morphotype B morphotype C morphotype

Sample size 8 4 4

Teeth rows (upper jaw) 43.12 41.32 46.3
Large lateral rostral saw-teeth (anterior of barbel) 14.42 13.32 20P
Large lateral rostral saw-teeth (posterior of barbel) 8.4 9.3b 93°
Rostral ventral teeth (anterior of barbel) 1442 1442 20P
Rostral ventral teeth (posterior of barbel) 8.62 9.252 9.50
Smaller teeth (between large lateral saw-teeth) 2.32 3 32

Note: Values and different superscript letters indicate that they are statistically different between morphotypes at a 5% significant level
p<0.05)

http://jmls.or.kr
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Fig. 3. Relationship between snout width and total length in Pristiophorus japonicus.
2l&01Q] cytb F7IME 386 bpE 085}0] AS+E Afdst At Wilms (2013)2] S 7IZ0]| IHELH 402 S| 01€1°JEF
QYT FAI2| 0= Sa0IQ 244~248%2| 2 X0|E HRACK A2, O Cidel 9B EE2 Hlu =AMt 20t o3, F

SH0lE 2749 AECE LIFORCH, A FHE 1702 claded] &
HeReH, ¢ 9 17Hle A R HOI™ IXSIRICHFg. 5).
A HFEE A S40{0] K742 (genetic distance)= 0.0%, A
/MIFEA E4012t DjOf7|3A E40{9] RHARE 05% +&0
ULt EA/HFEA Fa0jet AT F4t0jo] RH7ElE

00%2 AHLHZ|QUCE BHH SA/FZFE/0|0p7 bt S410i9t 27|Lt

ottt E4019| REMEE 21~27%E H WX ZICk
oE

SMEfEAEH, LM TR S40Y(P japonicus) 1670K2]
el S-S Mot 2t FS0|Z0|et Z0|M 371X REczE H
TEE|ACHTable 4). A FE2 FS07t B Z0| §oM, B F&2
—’F%OW 21 F0| H1, C fE2 F507} 21 Z0| F2 Hef
LIEFLH I fFlg 7). 2401 07| 42 Bt 2RYEE F5
o| 202t 22 At L2 M(Compagno et al, 2005; Ebert and

Cailliet, 20171; Ebert and Wilms, 2013), 0| Z0[= HE2| 26~
30%2| 0| A= HoZ Ye{M AUCKCompagno et al, 2005). =
%t Ebert and Wilms (2013)0fl 2/StH FS0| Z0|7} &2l 31%
SCt LW, Pristiophorus schroeder; 31%2Ct BOM P japonicus
2 SEED 2 A7 37k R F A FEE FS0|7t Bot
(THO| 268%) 54012 SHEUL, LIHK| BRF C FH2 F50|

7h M&O| 31.7%Z Z0{Al Compagno et al. (2005)0|Lt Ebert and

=0
ZO|7k FE0| Z2| 44H{0f M 6.1H] AIOIE LIEHIH S4012 &
7Hs8iChe AP AT} QCKEbert and Wilms, 2013). O] YIS
EQE 220 ZES) 20 A B f&2 F£&0| 2|7} Fof H|
SiM 212} 45HKQt 52812 LIEILE S40i2 SEE 4+ AXIT C &
d2 F50| 207t 9| 632 S02 S°Hst7| ofH{RICt et

M 37K |82 F350/9 Zolet 5o HEljE EFo tzt 2
g = Ue RAUCE MALH &2 FE0H 0| #ES o=
TR IX| FHO| RSt WZEICt

o2 iR ZA| AMZE FSO0|E 7Kl 2Re2 5712
Di(Pristidae), &4F0{ 1k (Pristiophoridae), ZAIX|2H(Xiphiidae) 12|10
Istiophoridae) 0177t UCKLange et al, 2015). 4742| 277 S0jA|
S7/t22| et S40ja= F50| FHO| L7122 0|"o| =X|0f A
= 20| EFQL, o] & 1ol £3t= FE2 FF0(2| EH 0=

of w2t 2 EICHEbert and Cailliet, 2011; Ebert and Wilms, 2013;
Compagno and Last, 1999). S&0IZ(Pristiophorus)2| EFEZ 0
MEH FS0| ZH 0|27t 15~2671H SHOE 7T
CHCompagno et al, 2005; Ebert and Wilms, 2013). &2 S7L0{|A] 37t
X ¥l F50| ZH o|¥=E2he UFE S==l= Helo U
Of 5012 &7 7kSoith 2L A RAE(14~1570)1F B F(12~
15780t "2l ¢ R¥(19~217)2 H2 FS0| FH O[S 7iX|=
HollM EO0[Strta M2y
E4019| 37kX| R¥ & o= 0| P japonicusRI7tE Y

DAREE 4HQ| MY F£&0| HlES Hwet 21, EME%% A
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Table 3. Standardized canonical (CAN) coefficients based on 66
morphometric characters of Pristiophorus japonicus

st MHE 13

Table 3. Standardized canonical (CAN) coefficients based on 66
morphometric characters of Pristiophorus japonicus (Continued)

Character CAN1 CAN2 Character CAN1 CAN2
Pre-barbel length 0.019 -0.045 S:L:Jéj;l gr(iediLrJ]ncle width at 0218 0.088
Pre-narial length 0.055 -0.115 9
Pre-oral length 0.060 04137 Pectoral fin length -0.052 0.004
Pre-spiracle length 0061 0124 Pectoral fin anterior margin length -0.108 -0.017
Head length 0053 0117 Pectoral fin base length -0.141 0.102
Pre-pectoral length 0056 0115 Pectoral fin height -0.109 -0.225
Pre-pelvic length 0.049 20076 Pectoral fin inner margin length -0.077 -0.139
Pre-first dorsal fin length 0055 0133 Pectoral fin posterior margin length -0.034 -0.111
Pre-second dorsal fin length 0.033 -0.078 Pelvic fin length -0.142 0057
Inter-dorsal fin length 0249 0113 Pelvic fin anterior margin length -0.062 -0.043
Dorsal-caudal length -0.070 -0.023 Pelvic fin base length -0.125 001
Pectoral-pelvic length 0.001 0.122 Pelvic fin height -0.096 -0.098
Pelvic caudal length 20103 0022 Pelvic fin inner margin length -0.169 -0.032
Eye length 0121 0,007 Pelvic fin posterior margin length -0.168 0.055
Inter-orbital length -0.114 -0.085 st dorsal fin length 0012 -0094
Inter-barbel width 0,047 0077 1st dorsal fin anterior margin length ~ -0.042 -0.182
Barbel length 0144 0070 1st dorsal fin base length -0.038 -0.120
Barbel-nostril length -0.035 -0.129 st dorsal fin height 0.231 0.209
Nostril width 0010 0035 1st dorsal fin inner margin length -0.087 0.127
Internarial length 0073 -0.099 st dorsal fin posterior 0112 0.041

margin length
Anterior nasal flap length -0.081 -0.018 .

2nd dorsal fin length -0.072 0.103
Spiracle length -0.095 0.097 ) )

2nd dorsal fin anterior
Eye-spiracle length -0.106 -0.102 margin length -0.066 -0.057
Mouth length -0.065 -0.090 2nd dorsal fin base length -0.082 0.009
Mouth width -0.046 -0.060 2nd dorsal fin height -0.052 0270
Tst gill height -0.088 -0.082 2nd dorsal fin inner margin length -0.077 0.188
sth gill height -0.110 0.029 2nd dorsal fin posterior 0011 0258
Head height at eye 0.002 0.002 margin length ' '
Head height at mouth -0.060 -0.031 Caudal fin subterminal margin 0.124 0.156
Head width at eye -0.085 -0.089 Caudal fin terminal margin -0.030 -0.023
Head width at mouth 0.003 -0.087 Caudal fin terminal lobe 0.002 0.079
Head width at nostril -0.098 -0.100 Inter eye space -0.121 -0.018
Trunk height 0.041 0.021 Tail height 0.005 0.041
Trunk width -0.249 -0.023 Barbel-oral length -0.048 -0.128
Caudal peduncle height at 0079 0028 Eigenvalue 81.963 19.834
caudal origin Proportion 0.805 0.195

Cumulative 0.805 1

http://jmls.or.kr
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Fig. 4. Plots of discriminant scores on the first and second canonical (CAN) axes based on 66 morphometric characters of Pristiophorus

Japonicus.

PKU8400 (Busan)_A morphotype

88
JNUO380 (Jeju island)_A morphotype

91
Pristiophorus japonicus (D50025)

FAKU134951 (Miyako)_A morphotype

OKI1110 (Okinawa)_C morphotype

i

0.02

Squatina japonica (KJ619663)

Fig. 5. Neighbor-joining (NJ) tree showing the relationships between 5 specimens of Pristiophorus japonicus and Squatina japonica
(outgroup). Numbers at branches indicate bootstrap probabilities in 1,000 bootstrap replications. Bar indicates 0.002 of Kimura's (1980)

genetic distance.

RN RARH BE F5
0| P japonicus?! H2=2
7 A= 2
=F
ol

210 7:|: |

20|
Al 2= L7|LR0M

FS0|H
o| 52HNS JVM Pristiophorus sp. 12 7H58HUCE
A= C /R 4704 B |t

OIS 7HRIZL UARICHFig. 6). Hr2tM, A &
o

2 WCHECE AR QF|LIoto|A MZEE B
&9l 31.7%)2 EH2 FS0|(FS0/2

OpEHA]

2 7 FSO|(MHO 317%)E 7HX|1 UKt Z0| F2 FEO|FS

0l2| Z0l= F&0| EO| 63H)E 7N Pristiophorus sp. 22 5
SHALE

AN P diratus
SICED H|QHSE

Vélez-Zuao and Agnarsson (2011)2 £S5
9t P nudjpinnis2| 20| EHOELH 49 50 &
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Table 4. Diagnostic characters among three morphotypes of Pristiophorus japonicus with syntype specimens

Character A morphotype B morphotype C morphotype Syntypes
Sampling site Korea, Japan Okinawa Okinawa Japan
Counts
Large lateral rostral saw-teeth (anterior of barbel) 144 133 20 -
Large lateral rostral saw-teeth (posterior of barbel) 84 93 93 -
Rostral ventral teeth (anterior of barbel) 144 144 200 -
Rostral ventral teeth (posterior of barbel) 86 9.25 95 -
In % of TL
Pre-oral length 268 317 317 239
Snout width 6.0 6.1 5.0 5.2
Pre-spiracle length 273 32.1 324 -
Pre-pectoral length 349 39.1 39.2 -
Pre-first dorsal fin length 46.7 50.6 50.1 -
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Fig. 6. Relationship between snout width and total length in Pristiophorus japonicus.
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