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Phylogenetic relationships of the avian genus Crossoptilon ™
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Abstract The phylogenetic relationships of the avian genus Crossoptilon were studied by comparing mitochondrial control
region (D-loop) and cyt b gene nucleotide sequences, with the Lophophorus impejanus and Lophura swinhoii as the
outgroups. Using the synthesizing characters of morphology, ecology and biogeography to combine with Maximum parsi-
mony (MP), Maximum Likelihood (ML) and Bayesin trees; we found that: (D C. crossoptilon and C . harmani were

closely related and C. harmani was relatively primitive;

@ C.auritum and C.mantchuricum had a close relationship

and C.auritum was relatively primitive; @ the genus Crossoptilon could originate in the boundary region of Sichuan,
Yunnan and Tibet. One branch remained near the center of origin and diverged into C. crossoptilon and C.harmani;
the other branch spread towards north China and diverged into C. auritum and C . mantchuricum [ Acta Zoologica Sini-

ca 51 (5): 898902, 2005].
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B35 (Crossoptilon) A E GKMFEHIE,
e T H (Galliformes) #EEL (Phasianidae)
CHAE B %, 19780 Hoh # X9 (C.
manlchurzcum) JFHE T G E s R S R Ak
2 & W M, R 558 CCLharmani )~ 1 B3
(C. crossoptilon) MW (C.auritum) NEZK
N E R s OFE3E. Ll 1998; 1-
UCN, 2004). BipAnim s, b4 15 B
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LS ENRERERE BRI, FEE

2004-11-30 Wk, 2005-06-10 #52

AGNRE

AN (1) R XS4 R AT, BIA K
ST OFFERT, 19945 FIkEE, 1998; A%

B5E, 2001) A H DS —ANTWA (Delacours
1977; HAE B 55, 1978; Johnsgard, 1986; ¥k
RIS, 2003); (20 RO HEH SR —
LG22 PN N X A SR AR R, S
A IEAL S R T A ) . 31X 5 T RS K B T LK
SFT (KN4, 19850 AEBAEYHMEE (5K
&, 1989) LUK B ST T A 4 I EL iR CHHERS
B, 1992); 53— SEEE A G X LA R AR 1)
Yokl T S XGRS SE SO0 R, E AR
R SRFIE (Delacours 1977; FBAE #1%5, 1978;
Johnsgard, 1986; #B 6 % 4, 1991; /7 fik %%,
1998) Fet ik iz oA (A 264, 2001) LA K&
SRR p TR Ceyt 6D FBAF I

» HEHARFFEE ST SIE (No.30330050) KB HHEHEATH (No.03012) %8 [This research was funded by the grants from
the Key Program of National Natural Science Foundation of China (No.30330050) and the Key Scientific Program of Ministry of Education

of China (No.03012)]

*x JWIRTE#E (Corresponding author).  E-mail: zzw@bnu. edu.cn

© 2005 SR Acta Zoologica Sinica



534 RV OWESRNARKERA 899

(BRI, 2003).

AT I W A S 1 S ) ek A 4 i X
(Control Region, CR) Ml eyt b &JFHNHAT RGE K
BN, LU iR LR SR e — 2 1 oy 1
Y

1 AR Ik

1.1 FREORYE

AARE SRR o, g 7 H
AestahD . B 538 5 21 Clestsh ) b Fde st
fESY I FR LT FL). WEX 4 (e sh W
b #5538 5 I CAE 5T 8l 4 e A JE 5 ¥ K 2 M
KIREY) o BRI RIFHE Ridsx, P
JEHTIMYE R A HESR TR I I 2 HOH By X oKk H b 5t/
yAREL S
1.2 DNA $#2H

M DNA 372 % Han et al.
IpIRrAS
1.3 PCR Y. F=4aitb Sy

9 X519 OCR § 3865149, PHDL 5'-
AGG ACT ACG GCT TGA AAA GC-3", PHDH 5'-
CAT CTT GGC ATC TTC AGT GCC-3" (Randi
and Lucchini> 1998), ASHFST & 11 W 7514 5 -
CGG CAT CTT CTT TCT TCA TT-3"; @cyt 6 9"
14519, 114731 5-ATC GCC TCC CAC CT (AG)
A T (CG) GA-3": H16065 5-TTC AGT TTT
TGG TTT ACA AGA C-3" (Kimball et al. » 1999),
AWEFT B AP 514 5-AAC CTC CAG AAC
CCT TCA TAC A-3"; 5-GGG CTA CCG TCA
TCA CAA-3"-

PCR SNAK F A 25 ple HorP & DNA B2y
100 ng, 51 ¥ % 0.5 pmol, Tag B 0.625 U
(Takara, Japan), MgCl, 2 mmol/L ( Takara),
dNTP % 0.2 mmol/L (Takara) 1 1 X PCR Buffer
(Takara)s PCR RV 4 94°C BAZME 5 min,
SRJEHEAT 40 MEIA (94°C A2 30 s, 55T IR K 20
ss T2CHREAH 30 s), HJa 727C LM 10 min. PCR
SMNAE PTC-200 2 A4 AL (M] Research, Inc.
USA) L#b47, #AFd R A . PCR 774
28 1% M3IERE (PROMEGA, USAD HEKE H vk s
W5, VIEH P45, M Gel Extraction Mini Kit
(Watson Biotech, China) 44k [0 fic. W H ABI
Prism BigDye™ Terminator Cycle Sequencing Ready

(1999)

Reaction Kit ( Applied Biosystems Inc., USA) it
AT SN . DNA PP AE I8 50 R A RHOR J
AR 2 7 1 A 337 A ABL PRISM™ 3730 _E it
7o
1.4 DNA FHILRGE T i

DNA F#FH ] Chromas (V1.45) #AFHEAT A
TAZIE, FHKH SeqEdit (Applied Biosystems Inc. »
USA) BRAFREAT X LE B 4%, FFAEH] CLUSTAL X
(Thompson et al.» 1997) #4147 DNA 7 41 HE
Ho W R MEGA 2.1 (Kumar et al.» 2001)
iR A . B /80 4 L Transition/
Transversion, Ti/Tv ) M & & i &, # H
PAUP4.0 ( Swofford, 1998 ) & # Bt #L #H 1.
1 000X H A\ Ji kXIS BEACRE XS 7 H 3 7 ke
e (TBR branch-swapping)~ 2 H X (MUL-
PARS). 4 % £ K i 218 (Maximum parsimony>
MP) Flig KA (Maximum likelihoods ML)
T RGEM IR UAER RUALHE C Lophophorus im-
pejanus) Ceyt b: AF028796, CR: AF230309) #i
VWS CLophura swinhoii ) Ceyt b: AF314644,
CR: AJ300155) AAMEE, 2070 B B4R Bt A 48
5% (Bootstrap test) 1 000 X = & k& Wl 15 2
(Bootstrap percentages BP). Bayes # V. MrBayes
V3.0B4 (Huelsenbeck and Ronquists 2001) 4K 4
PIRLFLE R Markov Chain Monte Carlo (5 /R B}K
HEM SR R J7 7%, MCMC) R UL A0 AR 1) 2 1k
WIrRetE A, A BCEAS L SR AT (Poste-
rior probability, PP) ZEATPFAl .

2 4 B

2.1 CR Aleyt b 275K 140

VESHOF REPCPINE EE Y CR S P R i
ey T X0 1 X0 DA 58 A AR A () S — B AR, IR
AWFTORE CR 1) 1 136 MEHERT eyt o 27515 IF
SKIEAT AT o 45 A 21 045 B3 B A 5 0 A
3 BEEE 4 WSS GASE 2 A, W
H MEGA A1) Kimura NS EOR A1 H.45 3 1) %
FRER TR AL R B L3R 1. 3R 1 85 R BRI XS
B X R B A B 2 R) (38R BE A 0.13% —
0.80% » M W S5 X A1 4 5 3% 22 [0 AR 0.04% —
0.13%; JEREXG . AR XS, 4 Xy 7] 4
2.42% —3.16% -
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Table 1 Kimura 2-parameter pairwise genetic distance of the haplotypes ( SE and distance are above and blow the diagonal respec-
tively)
Haplo type CC1 cC2 CC3 CC4 CHI1 CH2 CH3 CAl CA2 CM1 CM2 LS LI
CCl1 0.0006 0.0004 0.0008 0.0010 0.0009 0.0018 0.0036 0.0037 0.0037 0.0037 0.0063 0.0080
cC2 0.0009 0.0008 0.0010 0.0012 0.0011 0.0019 0.0037 0.0037 0.0038 0.0011 0.0064 0.0080
CC3 0.0004 0.0013 0.0009 0.0011 0.0010 0.0018 0.0037 0.0037 0.0038 0.0037 0.0063 0.0080
CC4 0.0013 0.0022 0.0018 0.0009 0.0008 0.0017 0.0036 0.0036 0.0037 0.0037 0.0064 0.0079
CHI1 0.0022 0.0031 0.0026 0.0018 0.0004 0.0016 0.0037 0.0038 0.0038 0.0038 0.0063 0.0080
CH2 0.0018 0.0026 0.0022 0.0013 0.0004 0.0015 0.0037 0.0037 0.0038 0.0038 0.0065 0.0080
CH3 0.0071 0.0080 0.0075 0.0066 0.0057 0.0053 0.0033 0.0034 0.0034 0.0034 0.0063 0.0080
CAl 0.0288 0.0297 0.0293 0.0284 0.0302 0.0298 0.0242 0.0004 0.0008 0.0006 0.0065 0.0081
CA2 0.0293 0.0302 0.0297 0.0288 0.0307 0.0302 0.0247 0.0004 0.0006 0.0004 0.0065 0.0080
CM1 0.0302 0.0311 0.0307 0.0298 0.0316 0.0312 0.0256 0.0013 0.0009 0.0004 0.0065 0.0080
CM2 0.0298 0.0307 0.0302 0.0293 0.0311 0.0307 0.0252 0.0009 0.0004 0.0004 0.0065 0.0081
LS 0.0807 0.0817 0.0812 0.0812 0.0812 0.0807 0.0812 0.0847 0.0852 0.0852 0.0847 0.0082
LI 0.1227 0.1238 0.1233 0.1222 0.1238 0.1233 0.1244 0.1249 0.1244 0.1244 0.1249 0.1285
CH: C.harmani. CC: C.crossoptilon. CA: C.awritum. CM: C.mantchuricum. Ll: Lophophorus impejanus. LS: Lophura swinhoi .
CC1
S
74 | 85
= CcC3 100 CC3
97 | cc4 100 cc4
100 | 95 CH1 99 CHI
31 CH2 CH2
100 CH3 100 CH3
00 CAl CAl
100 100
100 4 CA2 19 CA2
64 | 42 CMl1 96 CM1
64 CM2 CM2
LS LS
LI L1

K1 2T CRE cyt b 2P EKHTL M KRB
B bR 0k B K ] 2R e K ABL AR ) AR L

Fig.1 MP and ML tree constructed from CR and cyt b se-
quences in genus Crossoptilon

BPs of the MP and ML are marked above and below the branch re-

spectively.

K2 T CRE cyt b 224 UMby

154k 14 Bayes G I MER .

Fig.2 Bayes tree constructed from CR and cyt b sequences
in genus Crossoptilon

PPs of the Bayes are marked above the branch.

CH: C.harmani. CC: C.crossoptilon. CA: C.auritum. CM: C.mantchuricum. Ll: Lophophorus impejanus. 1.S: Lophura swinhoii .

2.2 BT RGEH

WA B A5 1) DNA P41, 34T LAAR 2 T A
WSS ASMEE, M T S JE &Y AR ) MP ML
(# 1) J& Bayes # (I 2). H i MP. ML X

Bayes # FA7 1 R[04 1 557
3 W ®

3.0 WA KA
40 A S 1T 1) — NI B (Dela-

cours 1977; HAEFSE, 1978; Johnsgard, 1986,
ARV 2 22 38 0 SLAE B M2 Fr (Sibley and
Monroes 19905 #81E B, 1994; /5 ik %%, 1998;
AR, 2001, B EIGEE (2003) MRIEXT eyt
b IEA (29549 bp) WIHT, SCHREF K- XS AR
h RS ) — AN ME R O S (E 2l R X CR A
eyt b SKFEN2 279 bp KA TH 0, AT 45
FfF) MP+ ML A Bayes #4 #§ I 71~ Fr 47 76X £ X (1) 52
8 COUH R CH3) 7 T4 T R XY, jik
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BYCEF ¥ diop S S P CHNE RV VA e it
() o3 B A wite,  JF Hoo» ke i) B AF B LR (>
70% )0 ARFFLIL R I, JR A 55 3G (1) 154 %
SRR TR EEDLY, hoh, ERE LY
A 55 A B R . BESR H FT TR AT
R¥G M XS BE S XS AE A P BAL A (Lu and
Zheng, 2000; GRFEHE, 2003), HALEAHRH
et ]SRN, O, AEXSENHAYRE RS
WM. Bk, 7EHAMEG R, AT B ORRE
KA — AL 53 AT o RIS, FRATT I
N e S R S S o o3 U B YN L T
£, B2 WIS, 25 1T %A
RSB TORE, R 4 Folt B X 1) 43 8 A it —
I

3.2 LOEHANRAERE KRR

DAFE XS T3 Je8 22 0 1 0% 2R (MR 5 45 HH AN [+
& e Cxl 55 25, 1985; H HE ¥ 4%, 1992:
Delacours 1977; 5 1F B 5%, 1978; FB o 3¢ 45,
19915 F7IREE, 19985 A1 X%ERAE, 2001). FRATH
I3 T R GEA B 1, X R A R — AN R
WE LR FOAE B A AL e — AN R B, HUEAE RS
(>80%). MIBMEREE F, M5O,
NS A Y5 R . AN, FE eyt b AJFEHIH
ey T X0 5 5 T X0 ELAT A ) B R, i S S N 1
R IRAT S A R RS R R R
ChAE IR R, WA S XS 4 B X 1) 5¢ R 1)
WS (Delacours 1977; AMAE#HT 4, 1978; M3
&, 19915 RS, 1998) .

HAERE (1978) A 2P E H S5 &
REAE DA R 75 T X Ja i X 2 JR R R . FRAT T R IR
FEROR R SR DY TTR= I e ) GRS D L5
(R A 15 A1 A TR) (1 8 A% B S B 3T o AT gk 5 X5
FIEG R R 5 0I5 G . IF A g, (5% 2 [,
80 E XS A T2 R (R S, BT DA S 0 7 T X Jg v m)
BESE I R AR IR AL, RS, Oy m,
KR F o B IR, R W WE T XS AT A LL A T 0y B
J5dg
3.3 O A

T Y NSy O R N R 1]
LR RN 2.42% — 3.16%, W1 R @ 4 7
PRREAE T T AR AE 2% BB 2 S AR . (Shields
and Wilson, 1987) 145, Z3- 4k A K2y 52E 78 120
—160 AT F B4 08 JE 2 1) o A i
2 KGR YR O R 2 FE P SRR ) (Nelson

and Platnick, 1984, FATHEM NAE N JEL 1)
ASFEHB IR AT A A, 2 A R DUk R
ke IR BE T, PEREHE A SR A S T T R
AN (b R W 45, 1983; Z Wit £ E H,
19860, freit AR R BE— 20 70t Wi #h R
MR ALY 8, I ARG T X A A
MR AE T B L BT o FRATTIE T3 F AR id I
05 X6 Jeg e AL L ACHE I, SCHF 5 RS (1998)
Lu and Zheng (20000 5K T~ 5 X% J& 9 Fh & B (1) 1
Pio (HARIIZ, WIRATIBETTS RKE, 4 Fi
h3E G W S XS FIRE S5 38 ) (1) A T RIS ) 452
B, ARERGEAETFIE— L.

2w Atsshld . JEstE s Y IR S G
XARWETG T T KIS Pty RFF. WKl
G TR B O B RE L RAR AR, X = B A 1 SR
BTG S TieT, kIR R,
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