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Phylogenetic position of the spider subfamily Coelotinae ( Araneae) inferred from
nuclear rDNA gene sequences

BI Ke-Ran, ZHOU Kai-Ya'™, SONG Da-Xiang
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Abstract The phylogenetic position of the subfamily Coelotinae, which belongs to Amaurobiidae currently but Agelenidae
formerly, has remained controversial. The sequences of 28S and 18S rDNA fragments were obtained from six species of
spiders representing Ageleninae; Amaurobiinaes Coelotinae and Clubionidae. Neighbor-joining (N]), maximum parsimo-
ny (MP), maximum-likelihood (ML) and Bayesian (BI) analyses generated identical tree topologies. All trees from the
28S rDNA data derived from neighbor-joining, maximum parsimony, maximum-likelihood and Bayesian analyses support
the Coelotinae as the sister group of the Ageleninae, and strongly support the Coelotinae + Ageleninae are the sister group
of the Amaurobiinae. The topology in the trees inferred from 18S data is similar to those of 28S rDNA but with lower
boostrap support. The results indicate that Coelotinae is probably a subfamily of the family Agelenidae. In addition, the
close relationship between Asiacoelotes and Draconarius of the subfamily Coelotinae, Agelena and Alloagelena of the sub-
family Ageleninae is strongly supported by the results of analyses of the 28S rDNA sequences. This indicates that the se-
quence could be used as a molecular marker in the study of phylogenetic relationships among the genera of spiders [ Acta

Zoologica Sinica 51 (3): 521—3525, 2005].
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SRR ARSFIX . ATARX A Al AR X, AN
IF] DX B3 A i AN R TC I R G R A 1) . Bl 4
TREFEMRIE, 28S rDNA 5 18S rDNA JFHIA
AXAET I B o 7 AT 45 20 T )32 1 N H
(Hovmoller et al. > 2002; Luan et al. > 2003; Wheel-
eretal., 2001), T HAEMIKRM RE KEFHBE
WZMMNH (Pan et al., 2004; Hausdorf, 1999;
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Table 1 Material examined in the present study

1B SRR 1 83 7 Fhimik, FIH 28S tDNA 5
18S tDNA 7 P FIAE R st AL, LA B gk S
BRI 43 2 HAT BB 16 9 T UE S o

1 MEETIL

1.1 SERAE

ARSI Py F WAk b A SR YR 2 GenBank K% 5
W 1o AMARBR ik BCH A2 T80T 100 % 19K B4
FH TE MM, SRIETECT — 80°C UK N R A7 LA &
FEMOEDIZ DNA; A4 /IN (1) ok B A Sk iy 5 B
AR 41 DNA.

R GERD 4 4 REEH 288 188 KU
Family (Subfamily) Species Locality rDNA gene rDNA gene Source
T <1k A 2R )k T fRsE AY633851 AY633862 ENT R
Ageleninae Agelena labyrinthica Baoding, Hebei This study
HLAEC I <k NPT AY633850 AY633860 AW
Alloagelena difficilis Nanjing, Jiangsu This study
IR e S R Y B Rk V5 g AR B AY633849 AY633864 EN PN
Amaurobiinae Tamgrinia tibetana Namlin, Xizang This study
Bk S A e LGP Bk b pR AY633853 AY633867 AW
Coelotinae Asiacoelotes plancyi Baoding, Hebei This study
Ry £, Je B vk PO AR B2 AY633855 AY633868 EN IS
Draconarius brunneus Yadong, Xizang This study
BB Dl Lk HIB A2 AY633858 AY633869 AR5
Clubionidae Clubiona pseudogermanica Baoding, Hebei This study
e Obtained from Carolina Mallatt et al. »
. Aphonopelma hentzi Biological Supply AY210803 X13457 2004: Hendriks
Theraphosidae
Company et al., 1988

1.2 & DNA MFEHC. 28S rDNA 5 18S rDNA
g3 B s R e

KHE R SDS/ AN K 155/ &0
M A B L A A SR ORI 4 DNA. rDNA
FEHV AT R se e, gl ot s it TR K U7
i, 28S fDNA #3514 285 “O7, 5-GAA
ACT GCT CAA AGG TAA ACG G-3'; 28S “C”,
5'-GGT TCG ATT AGT CTT AGT CTT TCG CC-
3" (Hedin and Maddison, 2001); 18S rDNA ¥
1 K: 18S-ai, 5-CCT GAG AAA CGG CTA
CCA CAT C-3'; 188b0.5, 5-GTT TCA GCT
TTG CAA CCA T-3" (Pan et al.» 2004). PCR Jx
N AR B 30 pl: B DNA, 0.2 mmol/L

dNTP; 2.0 mmol/L MgCl,> 10 mmol/L Tris-HCl
(pH 8.3), 50 mmol/L KCl, P59 % 10 pmol,
1 U Taq M (Promega). & l4E X &N (PCR)
7t PTC-200 24 DNA #7344 (MJ Research) b i
17, RINVZH: 96°C T 5 min, ARG IZIE T4
ZHEAT 35 MMEFR: 95T /40 s, 55C/50 s (28S
DNA) 835 50°C /30 s (18S rDNA), 72°C/1 min,
A LE N G 72°C ZEMH 10 mine T PCR KX N #8 1K
T EX M, B R PCR R N B ok kA TS g
PCR W H 1% SIE RSBt ik, EB Beth, %4
K. PR PCR P29 i 23 5% Bk 6 i) 5140
ANTP. #REF, CATHIAE AL ™ 55 Wy &R 1)
HEAT, NHERRILTHE, DR HTH 2% ST WE & H

*gRAETE ORI, RORHE, 2003, B SRR AR 20 0T 5. CROBA: Wik HD. B RS2 22601830, 184,
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K, YIRS Haitil A& (BUNEREE) it H (1)
Zeafi o 28S rDNA AT 18S rDNA #4341 5% I XU i)
WRPEIE, W O 377 824 A 3lig Ak o #r A
(Applied Biosystem) 58 /%o
1.3 RGERAEDT

AT 7 50 A GenBank £ % 9 5 71 1
Clustal X 1.8 %/ (Thompson et al., 1997) X/,
LA TR X . H Modeltest 3.06 # 1 ( Posada
and Crandall, 1998) b+ i R 40 K AW 1K 0 2
K, 28S rDNA 515 Z M J/E: Base = (0.1955
0.2783 0.3398), Nst=6, Rmat= (1.0000 1.7290
1.0000 1.0000 3.7407), Rates = gamma, Shape =
1.3030, Pinvar = 0. 18S rDNA ) % il 2 $ it
Base = equal, Nst = 6, Rmat = (1.0000 5.3162
1.0000 1.0000 1.2653), Rates = gamma,> Shape =
0.0066, Pinvar = 0. £ PAUP 4.0b10 % ff &
(Swofford, 2002 H A HI BA 1= 2 % BLAR £ 3k
(Neighbor-joinings NJ )+ i K fif £97% (Maximum
parsimony, MP) Flig KA VE (Maximum-likeli-
hood ML) H # 7 ¥ & 48 #. D iy vk
(Bayesian, BDD 7341 H MrBayes 3.0 #f (Huelsen-
beck et al.» 2001) 5. BWE NS HE: Lset nst
=6 Rates = Gamma; mcmcp ngen = 20000; memc;
FARE I B LA Aphonopelma hent=i JHANEE, H B 51
FHIE: (Bootstrap test)s 1 000 K & K 5 5 ik %
(Posterior probability) i V1 & 48 B H & 45 i 1 v
(ERE

2 4 B

7 28S DNA FFAI I R G KL, dac K fi
2 E ke A R B — BO™ R — B0 1) CLE R
0.8989. RI {4 0.642. fE Modeltest 3.06 # 14
(Posada et al.,» 1998) EH M HiESEF A kA4
RAFE) I KALSA B 1F-InL 15 4 3181.62950. Jir 15
BOFERE . S KTRT LR o S5 K ABLSR AR A0 LI B4 1) 41
Fh ik WL 1.

7E 18S rDNA JPAI I R Gk Ao b, Je KT
200 Rk AR B — B R — SO ) CHE R
0.9762+ RI {4 0.8750. 7E Modeltest 3.06 # 14
(Posada et al.» 1998) EFH M RESH T )G kA4
ZAF B e KA K-InL fH 4 1184.72317. PUFR
ENGWRFS SRR 2 NS T ON AL SN N VAN )

w RS TE, RUIAL, RKHE, 2003, #F R BRI B} 23 26

T DL STARS T 1 b 546 LI 2.

28S rDNA 341 53 # 45 A5 FU S Fe Bk W R +
U Uk R ik R B AR CA 512 AE 100,
JEIMEZE 1.00). 18S rDNA J7 5150 #1 45 R 5 28S
rDNA 75153 #1485 BARL, A Bk R 55 U 21k
WA —32, RIG, Bk W R + I8 ik W RS s
PRI B SS, A5 S (NJ:57, MP:80, ML:
54) FGHEMEZE (B1:0.68) AR X i B BRIk
B U Sk R OC &R 0] Be AT T 5 kO R
KR

3 0w

1 Shaffer et al. (1997) ) ARG %15
TR I EAS AR v, RUHIAE B 5l KT
90 I AR W%, 70 -89 AELWE, /ANT 70 BWA
B3, BRIET 18S rDNA [ KRR (1) H 5] F1H
e K F4h, 28S rDNA Al 18S rDNA #F 58 # LA
IR B 5 TE 5 50 A SRR TG 4 1R Bk P R
TR g i Lk R E S R . #t 28S rDNA 1M
T ABEEANTINE G EEE TIREE KT (A5]1%
{97, e KTTLI R KA 73 AT #8831 T 4 (2 3
K CHGIFEM IR A 86 AT 720, DU 4% 45 5
()5 B AL 0.95; 18S rDNA A8 E:. K2
ST G EAS RIS B T R E K (T R EK
KN T79. 81D, KWK MGt B A5 Bk T
BEART CAGIFE 68), VUM ITR 1 £ 1) )5 56 A
N 0.98. F4h, X 28S rDNA T4 K43 BT i Xt Bt
Wk PRIV BRI B Asiacoelotes 5 BRIk J& Draconar-
dus 18, U Rk R KB Agelena 5 7 Sk
J& Alloagelena W BT 2 K 5 70 il 45 T 5 24 S FF,
A% B KT AR ALK 73 W I et A B AE
W KL, CHSIS$E >90, fAIA 100).

AT 25 AN HF Wunderlich (1986) R &
A5 2R EWROKS Bk S R RS ZE IS kR, R SRR
RIEREE (2002) FETF 300 bp 2411 12S rRNA JE[H
55 = GRS T ) Bk R UL T I R R
1M 5 5K & T S IS4 A — 3. skE TSR I
Bstiek S F 11%) b 5 5 U gk S R — A #18 G 0 4 5 R
s Jafugids 24y, A, R TREY: ik
TSR 1 -2 ARG BTS2 4, Mk i
EOLRBUER, AORERES SR BSOS, SO
FLHANIE SRR, BAR Wunderlich (1986) 4k

WHFT. CBRIESE: Wik H D). bR E 22 A8 0. 1 -84,
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Alloagelena difficilis
94 91
L Ageleninae
1.00
Agelena labyrinthica
9786 72
Agelenidae
0.95 Asiacoelotes plancyi
1009999 Coelotinae
100 100 100
1.00 )
Draconarius brunneus
1.00
Tamgrinia ttibetana | Amaurobiinae
Clubiona pseudogermanica Clubinidae
Aphonopelma hentzi I Theraphosidae
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Fig.1

data of seven species of spiders

Neighbor-joining, maximum parsimony, maximum-likelihood and Bayesian trees based on 28S rDNA sequence

Numbers above the branches refer to the bootstrap values calculated from NJ, MP and ML analyses (from the left to the right) of 1 000

replicatess respectively, and numbers below branches correspond to posterior probabilities estimated using the Bayesian approach.

68 63 61 Alloagelena difficilis
l Ageleninae
0.97 Agelena labyrinthica
80 81 68 ) ) Agelenidae
Asiacoelotes plancyi
0.98 .
57 80 54 Coelotinae
Draconarius brunneus
0.68
Tamgrinia ttibetana | Amaurobiinac

K 2

Clubiona pseudogermanica l

Aphonopelma hentzi

Clubinidae

| Theraphosidae

LR 18S rDNA FP T AR B . I KT 208 L S R ADUAR AR AN DL S0 e

3¢ BRI P MRACR AR L S KT LI AR KRR 217D 1000 RIS A SIS, ST IECT AR DU b 19 )5 56

LRSI

Fig.2  Neighbor-joining, maximum parsimony, maximum-likelihood and Bayesian (BI) trees based on 18S rDNA se-

quence data of seven species of spiders

Numbers above the branches refer to the bootstrap values calculated from NJ, MP and ML analyses (from the left to the right) of 1 000

replicates, respectively, and numbers below branches correspond to posterior probabilities estimated using the Bayesian approach.

TEPE T 2% 1R 45 R LR, A DAy BT IGR V. ok 42 0 % ek
B AHRARAESCE P A LU, AN DLSCRE
Bk B TSR AL 7 T ARG JT T, Nei and
Kumar (20000 $i& th: 24 Fr JI 10977 31 22 1 & D] o
DNA 7 BUE I, % IR o iR AR K B H 2
2T RREBENRZE R W, B2k, it

1SA
o

7% (minimum evolution, ME) e KSRV HAE
FH 3k A o /N BR 3 K s B AT B S 4 VAR R 09 b &5
o Fang et al. (20000 WiEH] DNA Jy BUS R,
S BT POAR K. SR R A A 1) e LR
SRV BRI P R 5 IR MV R AR SR 15 R () B Bk B T
BEKF CHIIRMER 68), HTFHIKET 19
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SKk, K JE A 300 bp i, X4k AN
BAE Ko FRATT 73 B &5 R A Btk SV R T RE U s T
I kR

T-HR B IR KB Agelena 5 50 kR
Alloagelena » BINES 2 S IRWF, TrARAIEM, )5
ARZUHTIMT, JEHR 558 T HTAR S, R S M 25 A2 5
T, AURSEES J SR BEAIILE, (Eh YR
AT o Alloagelena TEANKETE b Jo— A MY 4 K% T
RN TERL ,  MEWR Akl 2 5 TE M5, AN %
SKAMUAT, 11T Agelena TEANKETE LA — /NN 4k 3¢
RN TERL ,  MER Ak e A S, AN 9
SkNARE . BRI JE Draconarius 5 W.BIE & Asi-
acoelotes WHEBRIR B AN TS 8, —FHEES L
AL, B% T Draconarius HEWKLIE 456 51 24815
R MEAR SN HE 2% AT 4 U T AN MERS S AL, Asia-
coelotes TEWR M L 2% T 51 3 85 15 58 MEWR A1 E 25 <8
U R T A MERS AN, AR L. AR
M, FEARGE 2R, AR R IE I U SRR Bl
WAHE ISR %5 R . Hedin and Maddison (2001)
i 28S rDNA JP 81 BURT 1 A1k I 1) 23 2K i
TUHI 7> T, ASOIRAT 0 S R A R W 2 vl A
DRI GO 2 1) R G K AR R R I 2 ARl . HEE
RN SR LR BRIR MV RE A % Ja ) (1) R 58
AT, GEFIEINE 2 8 kbR A, R 2 A
W TARid JFEETEAY . MG SR e AT
AT 2347 o

BOOW LR IS THE AR SR T
KEIA; B ABTIT AR B3z ke, 5k
] 58 A SR AE A 5 T 4 (R g s SRR K AR B
X SCE IR B
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