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Abstract — DNA from pseudoscorpions for molecular analysis is typically purified using commercial DNA extraction
kits. Limitations of these kits include relatively high cost, long examination times, and low DNA yields because of
the small body size of pseudoscorpions. Here, we propose a new DNA extraction protocol using isolated single
pseudoscorpion appendage. This protocol has several advantages over commercial kits: DNA extraction can be per-
formed rapidly and at a low cost, and the specimens can be used for molecular analysis and then further processed for
slide preparation and morphological analysis. In this study, we isolated total genomic DNA from individual pedipalps
of two species of small-sized pseudoscorpions belonging to two different suborders, Mundochthonius japonicus
(Epiocheirata) and Microbisium pygmaeum (locheirata). The results indicate that this new protocol could be used to
determine the partial sequence of the mitochondrial DNA COI region.
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E §— =2 VHOMNERK 1A S DNA ZHIth L, FEUEARZREEL S>>, 2l « s 7 = 4 Y H{D DNA
i 2 Ehid 2 ik aER Uic, KAER, BHPIEERRMZRIRICERT 2 2 &N TE, —72 DNA @#TH o
REEPHWIED A AT 2720, BAGKES THS., HEHOES L2 =K v H 7 b Y FH =LY Mundochthonius
Japonicus & F ¥ 31 71 = & ¥ Microbisium pygmaeum D}y 5 D2 &5 K7 v b a3 VichEv DNA 2l L, 3 b3
¥ N ) 7 DNA @ COI fHI# & %51 PCR 18iE, MERBLHIOPREZ1T - 7ofER, it L 72 <ok o G %) is ik
Bis) & B C & 7z,

F —9 — F — Microbisium pygmaeum, 3 b 3 ¥ F Y 7 DNA COI 01, Mundochthonius japonicus, 71 = & ¥, fi5h
DNA filith

T C &I

H=nrviE (VM =V 3 LOA SR
KAEET2KE 18mm BEO/NHOEHEEYTH 5
(Weygoldt 1969; Harvey 1990). # =4 YFHIZI N E TIC2
#iH 24 £} 3400 FELL LasistEs T (Harvey 2013),
T DFLHK « H)0H 3 FERBAMES 0 A VIBAM SR & T L 72468
CREOBIEICHR S LW TR ENTE . L 2A0, THEDH
=& YHUCBAT 2 Rt 3, EREEE IS < BifE

OHERRRIRBELBUNETH L EEHLPITLDDH
% (Murienne et al. 2008; Harrison et al. 2014). %7z, /¥
R OFERICH S &, R OZKIEE O 2411
SWVT bl TbNEEY TV S (Ohira et al. 2016). L
MUBHS, T=5 « Ny 7 IERENTVWE 0 =4 Vi
DOIFEEIEM KA L L TP <, GenBank (NCBI,
http://www.ncbi.nlm.nih.gov/genbank/) D 7 — % + X — 2T
B NTLBIERBSNE 835 thic £ %5 (2016 4 A
18 HEcklii2)., TN oD 5 bHAREN = 4 VHHIE, 1V
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Table 1. Body parts and methods used for DNA extraction in previous studies.

SEATHHE {d F AT JrEE 3L b

Wilcox et al. (1997) N 2x CTAB

Zeh et al. (2003) N 2x CTAB

Moulds et al. (2007) NI Puregene DNA Purification Kit (Qiagen)
Murienne et al. (2008) EXZNIR=T VN DNeasy Blood & Tissue Kit (Qiagen)
Pfeiler et al. (2009) N DNeasy Blood & Tissue Kit (Qiagen)
Ovchinnikov & Masta (2012) SGH AR DNeasy Blood & Tissue Kit (Qiagen)
Zeh et al. (2012) ANBA ¢DNA Micro Tissue Kit (Life Technologies)
Harrison et al. (2014) S 2 A Puregene DNA Purification Kit (Qiagen)
Harvey et al. (2016) il 1 A% DNeasy Blood & Tissue Kit (Qiagen)
Ohira et al. (2016) il 1 A ATy

71 = & ¥ Garypus japonicus Beier 1952, 1 YV /1 =& VED
—1&E Garypus sp., 4 MU AT MY F H = LY Mundochtho-
nius itohi Sakayori 2009, Mundochthonius & ® — 1 Mun-
dochthonius sp. ® 3 ~ 2 ¥ K7 1) 7 DNA COI fifig o4
BFNZ>WT, G460 MR BRINTVEDATH S
(Niikura 2014, unpublished; Ohira et al. 2016). % =4 ¥ H
O DNA fi#tricBid 2 R I3 6E -~ 72idh b TH Y, =
& Y HONKRRO RE L2t ol oo, Lo
% ORERERICEE S W 7o MR S S LT H 5.

B DOSMEFIINIZEIC B VLTI, DNA @i, REEH
OUUE, MHUEAR DR IMmD CEETH 5 (Pleijel et al.
2008). 7> TRADE DKM 5D DNA i 3 INEE T
Hototcw, NUEREEYICE O TR IREDKEBS D
DNA fliHHic i s 1, PEEER O K PR A B (K53
KON BGEWEH - o, EETRENMBROBETIZE -
T DNA ZilitH U, VB 3R IEMIER 72 DNA fili 5
ERERIN (P11, Porco et al. 2010; Aoyama et al.
2015), COMERRREN>OHE. LHrLENS, 7
=L VHICBOLTE, ASPELT TR, AhEdoN
G OER O N FEAICEETH 5 T EBRRES NG
THH (PAIE, Dashdamirov 2012), iR L 7ok 5k
WHlfk O AHIC X 2 HEdR T 2 N&TH 5. FHEED
SERRORE L2 E oM W TR, @ik
LN — MERE DIERBIEE O KPR L 510, #
RO7 L5 — MERGHERDJTEICH] > TRIED b D%
B4 3 R&EThHSE. oD s, TFEOH=LY
FO RN T, B ISE DB % 1-2 AR
WT DNA filii 2170, BEOEALOHEICIE LA EE
BABZ ILWHESEH SN TV S (Murienne et al. 2008;
Ovchinnikov & Masta 2012; Harrison et al. 2014; Harvey et al.
2016; Ohira et al. 2016).

7 =4 2 HiIp S DNA Il 217> TV B D £ < (3,
Qiagen 1@ DNA fi##r 1+ » b (DNeasy Blood & Tissue
Kit %> Gentra Puregene DNA Purification Kit, Qiagen)
Life Technologies 1. DNA fi##t ]+ » + (ChargeSwitch
gDNA Micro Tissue Kit, Life Technologies) % f#Hf] L T\

% (Wilcox et al. 1997; Zeh et al. 2003, 2012; Moulds et al.
2007; Murienne et al. 2008; Pfeiler et al. 2009; Ovchinnikov &
Masta 2012; Harrison et al. 2014; Harvey et al. 2016, 2% 1).
INS5OF v MEARO . DNA i E, 72 bR,
TEEBFEIC B 1) 5 DNA ORNISIERFED LT, ROITHK
s Twa E3FVE W, #lA1E, DNeasy Blood &
Tissue Kit (Qiagen) 3% < O THA S N TV B EFD
H%DNAMH+ Y bTRHPLEOD, 1 vy T bbb
¥ 430 Ho g B (2016 4F 4 A 8 HEAE), 2D
v 7V 5 DNA 2T 2B ICiEARIETH B, 5
12, v TIVOWERER £ OO IEZE D R 2 BR Vv 72
BHO7e 2223 ThbDin &b -3 FFRRE» DD,
P UTNVOEICE > TREA =/ N=F 1 h TOREBRPRD 5
1% (Murienne et al. 2008; Harvey et al. 2016).

J1 = o VIO RO HIE L L2 WITEE OFFHhIC B WL
Tld, DNAMITZFES K02 ODMENBETH B &
M5, HEFERTS BT O R TRERIS Y~ 7L D ILBR AR
INE{EE. ChIcEL T, Lo k5 iAo mtic
K HESES WA =L VHIIBVWT, fEERE0VE
DR 2 U 7o 22 Tdlsi?s DNA $ilit 57 IR 1
HRMESEV, £ TERAIE, H =24 VMO DNA H 7
DE2CBVT, D) VEKI AosZEFHT 2L, 2)
LMiTchs L, 3) AliTcdsd &, Ziicd HEEN
7o L. AFEEBEIC Ohira et al. (2016) 7%
Mundochthonius J&D /1 = 5 VI L THEALTOVE 6D
®, Ohira et al. (2016) TlF < D FEEIT D WV THLERAKIRE
DB ENTVBEDATHD, FELOFEAL v FPA
TS S ICE MmN SN TVEYL, 2 2 TRIFETII,
BhrziiHicET 2/ EGRIC, B EER
DNAN—2—F 4 V/RREHTHS I Fa v/ F )T
DNA @ COI il d DNA fi#tr &3 L, ek Lo+ 1~
r AT EDR| ST > W TR S K EE L .

ME - TR

BITICER LA =L V5
=LA VHRKE 28 H I EN S (Harvey 1992,

Acta Arachnologica, 65(2), December 2016 ©Arachnological Society of Japan



# = & VEED DNA i 91

2013). At crzhTnE R 2B ICET S, =+ v
J17 &Y F =AY Mundochthonius japonicus Chamberlin
1929 (v F A= vilfif]l i vFh=0svF) BLUFED
T 51 = & ¥ Microbisium pygmaeum (Ellingsen 1907) (1 =
sVl D arh =L VR ORIV, BiE
FEE 08-1.2mm, %BEFRZEE 1.2-1.5mm O/PUETH
B (k- WF2015). =F v H T by FH=1vIF2012
£ 5 H 23 Hicta EIRPE AR ERPRIRR TEREE L 72 3 ffA,
FEasrh=sviF 212447 H 1 HITEBEIMELILIE
JER TEREE L 7o 5 R 2 i ic i U7c, L h = 4 v
MichpmifEl, HFHREEPPS (3250 ZHViy 7
T4 v IEE Yy VL v EEE IR O L TR
L, fizy/ —VTHEELLDD, 4°C THRIFEL .
DNA fi#thr 1%, SEEROfED—H%2+ v 7 e LTl
U7z, FERBANE N Tt 2V, filiflk 2 bRET & dxif
officiiLzc (K1, #MétiE, sv 725y ==F
VERGERT 2 (ERGEE, BARLEHYFSHE
(2007) IZEELWY), & L RIEFHHOH ($%8=0.20 mm,
E&X=39mm, NEO 7« 2 #§, [1F) Z2RALTHE
W, U U 7 il 13 DNA gt okt E LTtz & 7 —
WIZ AT 4°C TIRIE L 7o, Bl DI o A7 13 fik i & 1]
FEDOH TR, FRBHBERIGELTT LY — MEA%E
EBIL, FEOECITMHEM L, 58, AUEETHML x4
TOEARR, MERFTRELTV .

DNA it}

KR, DEOY YTV L B DNA BT Z RE &
% 721, Montero-Pau et al. (2008) # X UF Suyama (2011)
OHEEIGH L., IhoolER, 8757 o

1. =%& v Hh 7 Y F H =L Y Mundochthonius
Jjaponicus Chamberlin, /& FidH{&n 5558k L /i, = 4 —
Vi3 1 mm.

Fig. 1. Mundochthonius japonicus Chamberlin, pedipalp sepa-
rated from the body in the upper left. Scale=1 mm.

P fEm—hi» 5 D DNA T 2 nJgEE Lic b D ThH 5.
NS DAHEDRHIE, DNA OHNAKR % % D % ¥ PCR
HIEO R DNA A E L4 572, DNA OfEK
RSB TIENTZLAICHS. DNABESD 5 L%
T4 — ViAW 5 DNA Sl A ETE, TSRk
B DMEFET DNA OREDBAEL 5700, ThzeaicEiy
TEHEIENTERBY, TDk, DNAWEH 59T ¥
/= ik A WV A DNA fliH 51, DNA 9T O
PRS0 2B —hi» T s v 7 vin 5 O DNA i
Hic@Es v, L LA S, Suyama (2011) Ok
THNZ, MR D vwy 7 QL EsNE
HW) 225l L7 DNA Tb PCREIENAIRETH 0,
QRIWVF T Ly 7 APCRAEITAR, ~A4270% 5754 hi#
EFEOBETFRRESAJETH 5 (FIA1E, Matsuki et
al. 2008). L7ch->T, =2 HoOMEDo k522D
flas SRR S LTV B3N TH NIE, DNA AR %
AWML, 727 L TH PCR BIFICHNETL DNA EEG5 C
EMIRFTX 5.

A 13 Suyama (2011) ZZ# 1T L, 0.01 M Tris-HCl
(pH 8.0), 0.01 M EDTA (pH 8.0), 0.01% SDS (= v &~
Y — ), 0.1 g/l Proteinase K (TaKaRa) IZFFE L7z, F 7
fil i O BRI (2, Montero-Pau et al. (2008) D 5k % &
L, <947 vtExXy +F v 7%(HHL 7. Montero-Pau et
al. 2008) 137 v 72 ZDE FEHL TV BH, KBFFED
T » 713, 74 EZXEXy b F oy 71503 (X 2A)
AMLLboxHV, £902ml F 2 — 7 ICHERK
HDF v FhRFELIAH, Fa—TEETF v oG L
fiif7z. €%, F v 7hmEE T 2 — TESICH LA
MoEfrEE 5 ET, FyumerllEEsE (K
20).

U U 7o fife %2, <A 7oy pEFOTCHTZY / —
VORIFIAR & & BITRVIAA, HEFE A D PCR F 2 —
T L. MikE PCR F 2 — 7B Lk, <A1 20
ERy FEHOWTRNB LY 7 —VERD RV, Z04,
PCR F 2 — 7 D572 T, y—<H A7 5 —%2HUL
TT ¥/ —VESRICHESE I (55°C 10 4)). ks
A5 TWEF 2 — ZITHIHERZE 1.0l IS0 L 72, il
AR S IRESEBASF 2 — TIRI~BE & &, 0
Ve v 7&F 2 — 7RI & O Tl T L 51 L T,
WL ODDOMR IS 5 F ThEE L 72, SlHAR % 2.0 ul 8
L, 56°C 604> THRIGE #7284, 95°C 10 43 T Proteinase
K Z&ifs e, iidiko 55 1.0 2 TE Ny 7 7 —
T 10 f5ICAR L, PCR BUBIC{ER Lo, fhHAK S 5 O
WL 7o AT DR D 13 —30°C TIRIF L 72,

PCR [Z & % DNA i L IEEEIDRTE
FidohETE NIt 2 E L, Yo R
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B2 WA~ A 70Xy bF o7, WEE Tmm SRAL A, MLRIOT7A ER « By b F oy 715037 (A1 A K
OILARED 5 B, MILATOMOD E <y b F o 7" (B F BIEMEOIARD ; C, MLEDT A EX « ExXy FF v 7 1-503Y (O
AL VIS E L 7RI In LT & 70) 5 D, MLEROMO E~<y b F v 7 Gepfrndhn - 7o, BFCRESEIRICE D ©
TV, ALEBICBIAMOBREN—EIETA 70Xy bF oy TONEERT., TAER « EXy b F v F503Y (3T —/¥—
ML -THY, SMEEB LD &RV,

Fig. 2. Micropipette tips used for homogenization; the background is a graph paper with a 1 mm scale. A, normal Ibis micropipette tip
1-503Y (A’, magnified view of the tip of A); B, another normal micropipette tip (B’, magnified view of the tip of B); C, Ibis micropipette
tip [-503Y with curved tip, which is suitable for homogenization; D, another micropipette with bent tip, which is not suitable for homog-
enization. Vertical bars in A’ and B’ indicate the outer diameter of tip of each micropipette tip. The outer diameter of the tip of the Ibis

micropipette is more slender than that of micropipette B.

BDNAN—a—=F 4 Y/ ThsIba vy )T
DNA @ COI ffl# %4189 %, Folmer et al. (1994) O =
N=HI) e 754 27— (LCO1490; 5>-GGTCAACAAATCA-
TAAAGATATTGG-3’, HCO2198; 5’-TAAACTTCAGGGTG
ACCAAAAAATCA-3") %]\ T PCR KILZE1T » 72, Taq
H 1) * 5 — 3 Qiagen Multiplex PCR Kit (Qiagen) % W
7o, BOGBHE 8 ul H1iT, $55Y DNA % 0.8 ul, %754 < —
% 0.2 uM, Qiagen Multiplex PCR Master Mix (Qiagen) %
40l BT X DI L 2. WS, A 95°C
15 53 D%, BIENE94°C30 %), 7=—1 ¥ 7 51°C1%330
B, HERIE 72°C 1 5% 35 %4 7 ViT - 144, kiR
% 60°C30 4y & Lic, RGBT, PCREYD S B 1.0 ul
% 1.5%7 #a— 24V (Agarose L03, TaKaRa) % 1\ T
BRUKE L, WIEEMEGR L 72, HIEICHkI) L 72 PCR EY)
IZ2W T, illustra ExoStar (GE Healthcare UK) % F W\ C
BRI AITO, 54V o by = v ZHOBRE LT
BIPEY) 2 FHRE L 7o, REBIFEY) I3 ABI BigDye Terminator
Cycle Sequencing Kit ver. 3.1 (Applied Biosystems) T ¥ —
v ARG % AT - 7%, ABI PRISUM 3130 Genetic
Analyzer (Applied Biosystems) CHiJEELY) % H7E L 72,

B ONIBIE T — % 1E Finch TV (http://www.geospiza.
com/finchtv/) ZHWVWT 7T ¥ 7IVEIT\W, GenBank »» &
BLAST #% (NCBI; Altschul et al. 1997) ZF|H LT, i

BREDO MR &R ORI DR %17 - 7e.
& X

A EOIR

il oUBrcB W THH Lcy v 7R F v o =— Fp
R D ffid, DNA IR L 72 W EI @ & % Y]
THIENTE, HRZEWET A2 L5 Eblam o,
—J, fiobWizize vy N OH A, A
REHOWI N O H = A VDA, BEOME O A%
Ulrg 2 L 3W#EETH D, BEO—EEBHEST 5 &
Hoi.

DNA flith @ 7c b i @Ik 2 Wi 2 F » 71k, 74 €
Roe By bF oy F503Y b LT (K24, A).
B OAEZIKMLTELEBTAER « EXy b F oy
7 1-503Y OBENIETH L. TAEZ « EXy b F oy 7
[-503Y LA o &fEe -~y +F v 7 (K2B, B) Oflifl] b
AT, NS RMIEICI N2 Enbd b, Bk
I L IR e A N L4 5 C L REETH - 72 (K
2D). F1, —fIB sV ZRI VT o T (KD/INEENOD
F o 7, FIAE QSP 114 75E) O el 134\ 23,
ZN o bHEEAMIT NPT R oAELSE B &
Lo 7.
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2 3 4 5 6 7 8

M 1

1500 bp —>
1000 bp —»

500 bp —>

K 3. FA5OfEH» St L7 DNA 2881 & L /2 PCR EYOEBXIKENE. PCR &

74 <—+%v I LCO1490 —HCO2198

-
(Folmer etal. 1994) ZH W Tirbiiic. M, 4 X<—4— (100bp 7 ¥ —) ; 1-3, =& ¥ # 7 bV F A =24 Y Mundochthonius
Jjaponicus Chamberlin ; 4-8, F &£ 347 1 = & ¥ Microbisium pygmaeum (Ellingsen).

Fig. 3. Agarose gel electrophoresis of PCR products for the COI gene region from DNA extracted using our method; PCR was performed
using the primers LCO1490-HCO2198 (Folmer et al. 1994). M, molecular marker; 1-3, Mundochthonius japonicus Chamberlin; 4-8,

Microbisium pygmaeum (Ellingsen). bp =base pair.

% 2. PCR MIEFEE S X O BLAST MERhh =

Table 2. Result of PCR amplification and homology search (BLAST) on GenBank.

i PCRIEWRARINEL s gy 7722 Y3 b —HEDEH - 12fild] (BLAST B3R)
IEHTEL 8 Eikel Sy R Ty vavks  —HE%)
=RV AT VYT ALY 100
Mundochthonius japonicus 3/3 101 AB855647  Tyrannochthonius sp. INO18174 80
Chamberlin [V F# =4 VifiH] 102
FEashmny 1> ABRSS648 Microbisium sp. KM835843 89
Mic'robisium pygmaeum 5/5 126
(Ellingsen) AB855649 Microbisium sp. KM835843 90
(5 = V] 128
127 LC147076 Microbisium sp. KM835843 89
BEEFIDRE

=R VAT IV Fh=LAVIERBIOFEI T = A
v s kD EKICBNT, I3 Y F 1) 7 DNA D COI
ST B 1 5 PCR HIESED S (K 3), HEERLY Dk
ELELI (2. =Fx v HT by FHA=L VIOV
T3 616 bp DIFERIINHE SN, 3 KGR (L[5
—THote. FEIALH =L VITOVTIE 563 bp DI
BeHs5 S0, 58K & 3 FEEROIGRELY A E L 7z,
N5 OWHENZ, H\WIT 4-15 HRRIC B W THERE
BSEESD S,

BLAST MR D#ER, =FxvHh 7 by Fh=2viF, [6
Uy F =04 vFRHTET % Tyrannochthonius sp. @ COI
Wi B IR & —HEE R bEL, FEasrh=xA
Vi, 3HEHOERENE S, [[ED Microbisium sp. D
COI fllK Iz B 1 B HERAY) & — BRI b o - 72 (2016
4 H 18 HIEFE, 2%2).

ko Ems, KAEFEICE>TH =4 VO DNA %
MEFICHTETWA T AR N,

z 3

fil [ BT I i L 2o 8, DNA fliH o 72 9 o fil i i
PR Lic~A4 7 o<y bF oy 713, WERLERIR
bOTIRIEW., FVT ATV e ==FIiF, 7LN¥5—1h
TAERIFICBWT, BRiEo~y FY v sh (B
AR IEENY 20 2007), MUN S TR BPIER A S L E
THNRBUHEOBETH L, £, TL/v5— MERE(E
HLLBWEATH-> COEEAOHIHENTTES. 57
ZF Ve =—F, EREOIHOELLS, HABEDPES
DHLDEHETHIENTELDT, NMHEEOEKY A R
IBCTHEY b 0ERATHENT 2 E0AlHETH 5.
BEHO=A 70Xy b5y 73, F— =ML ->TH
5200, WHHF v 7OMTICK&ET 5T 08090 -
o (K24). E7o, F v 7OEHAEMTL LD - 581,
HSFEL T 2 EMTERWEL D TR, UL~
S ey FNICADIAATLES 2 ENHB. 2Dk
W, #1 =24 VHITE VT Montero-Pau et al. (2008) D &
SICHEMTOF v THRFHCH VS & 3R B XXTh
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B AlHICET A=Kk v AT Y FH =LY, FET
=Y OIEICEBWT, RS 2 ICBTE L 7o ik
% W C BT 75 PCR B8R B & OGRS o BUS 1T ikl L
- (X3, £2). @R = vHorTH/NITHD,
TEBEOUIMIEES, DNAIH 7 s 2RtV T, K+
A XN E N EDEERRE ISR B A E S L3
W EDIRBENE., IN6DT END, KhERA =LA
VRIS EATE 2 0fgEE S VW EEA OGNS, &
72, XDEYA ZDNS V=R VAT IV F AL VOR
B Umm Ky TH->Tbd, AFEEICEK > T DNA @i
NHRETH B T L&A L TV B (KEED KIFER). —
fRich = o HEORNEICTH O STV AIERE IR, [
FTh->TCHRBEEFRDOBITEL L 020, &5,
HHICB T 2 PR OGEIEZ Lo, TR
KESWTHBOMERET 522 LidNEETH 3
(Morikawa 1960; &2k « 335 2015). L L, #1 =4 v
ORISR AERR S M NE, HHTH->TSH DNA /N —
=T VK BEORENES L 185, BFON kL
D b2l 7 DNA fi#f 2 aliE & 9 2 AW O A,
O LIcEEOBROROER S ENHRFEN 3.

AR, FITHRICE T 55 =4 25O DNA filiHic
WS TEo—i%7s DNA i+ » b &R L 7258,
DNA fH i L 7ci 3R ic o W I Ic Ll Td 5.
—HEIC DNA #2172 EBEITEEM I LTV S Tris-
HCI (pH 8.0) & EDTA (pH 8.0) %R, Slalfif L %
I SDS (= v K v v — v, EfMi 5,000 /100 ml) &
Proteinase K (TaKaRa, Effi 20,000 /5ml) DA Tdh 5.
INSORMESHFHEI S ELTHD, 1Y FIvbic
DIcET 2l EOREREK 2 TH S (2016 -4 H 18
HIAE). iR L 72 DNeasy Blood & Tissue Kit (1 ¥~ 7°
WHT0FI430 ) EHANB &, $1/200 OEHER D,
He#g 224 75 Gentra Puregene Tissue Kit (1 # ¥ 7 V&b 7o
DHFI120 FD) LTS, £ 1/60 DE T DNA fili 23 m]
fieL s, —hH7T, REKO—EAMHH L TLiMIC DNA il
HWETS> Hikd, ALHEDACEERIN TV S,
Casquet et al. (2012) &, /NED 7 EHOA Vv ov Y /€
J& Argyrodes O % B\ 722241 73 DNA i k2B R
LTV, ALHEEIERT 2630 Y v 7V 20 L
HWT &, BT ok 2120 BB E WED SRR -
TW5, AKFEOY v 7 IVIERRICET 253 1 T H
D, LI ES 2034 —o8N—F A b ORI A HELE
SN TW2 DNA filili+ » b % Casquet et al. (2012) D4
iR TE Y, Fh, YU T VEY—< YA 75— T
oy b BT TRWL®, DNAWESN T LT 5/ —
VTR % F W 72 DNA flH i B 18 @ 0 O ESE 2 EIK T
=, R E L TorEES - MEERMIT S S 5.

IR RIS e

i LBt s, —~< %142 5—, PCRF a—7,
A7 BERY bF o TETHD, FHIELDOTIREL.
AT, DNAffitic 3 WIE T O ZLHT 5700,
M~ 7LD DNA it cRIEEIc s o RdFva vy 3 x —
Yavo) 27 bR/NRICIIZ B ENTE S, Hifirns
SR TS, FRESEBIEPCIMEZLELE LIsWv, b
&M, o, HEDNA 217> TL 2 HRETHNE,
AGEOBAIBGTHBHEEZOND,

=L VO A D TV DS Western Australian
Museum (A —2 F 50 7) T, EERESTH =4
VHIEAROM 417 — 5 214t LT3 (http:/museum.
wa.gov.aw/online-collections/) . E¥EE AT 5 'H & #IE
DEWIEARD L2 v 3 v 2R Wi DNA i@ i3, 5H870
A15 59, HLFEPEREFICB VLT EELHEZ R
% (Cooper 1994). AL, BEITDNA N—3—F 4~
JHEREL 1B T LT, HBDOIEREOFIHEY, X b FENS
7 79 OIICEEN B, oG HE, PR A 1
ALl &b 113 DNA Ot 23 vlgETd b, BEARDIEEE &
INRICEED B T ENTE S, RIFEICE T 2210, dad,
K 22, &L TS & 0T RE A2 RIS A]
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