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SEREZLFEEMELEDNAZI2S rRNA &

cytochrome b & 7| % #7 lL$&

1 1 N 2 k2
HRA BB JEL EHse BME

YIRS R B OHAAMARRET P BRSEEEAR A B
“REKRGEAELE GV TE VAL ZRISIE

14 &

RIFFE M 19E B RE2 L =FIIE A P E H H KR #S DNAJ12S rRNA (395 bp) Szcytochrome
b (307 bp)JER/73DNAFAA - ELis DNAFPFIIIAS SREE R 12S rRNATT 4fE B =R (haplotype) »
& B A R TE (88 57T 0.3% % 0.8% 2 [H] » B RAEA T REL RS HTTR AR 1S DNA 1Y 128
rRNA LSRRG - FIIF S B EERTI 791 v E B RE R85 2 < MMicytochrome b DNAF 4R L
LT el A > & AR R EEE R 0.3%%E 2.0%.ZH] > Fl112S rRNALLE: » HEH
BT 2 B 5 L o FI] FH cytochrome b#Ei#5 S BRI /0T As 5 - SR GE RE2 IR
RS FE ] P FERTRE - —HEOIEfEH RS B - — BRI RSB - MR Z HEH P REF e A
HUPRAGE A L OIRHRS » B4 B A R AL R r R 72 BVE AT B2 H A SR st B AGR  I BE R
s B b _ERI7ESR -

BRI - S EE2 U - FiiGHE DNA ~ cytochromeb ~ 12SrRNA

W H A = 2000594 28 H B2 HH] ¢ 20014215 31H
W = 2,000m PLEZ MRS o ol DA R LR B

R LR 2 O AT B 15 2+ ER
£ 8 E £ 1 % Formosan serow  TRHBEESTTEE o ST LB AT (R

(Naemorhedus swinhoei) & 5371 i> S iEHE—{H Pk 1990) ~ TRFBZAR (= feq 1994) KoK
B E AR AR S A B - S AR BRBIZ AR (5% 1990) #RLHEE IR 5 8

o A U (e . TR S (5 A -~ IR EEFFHEREGEHEEE RS+ 7

I SAES R AR € - MEES A — A 2 AR -

[EISER : SR A o B EELFR) R BRI EE - H
ERIG I EE LRI 0T - 381 e re A ERE S - BB B R Bk

(1988) (1387 32 15 15 2 #5543 477 B [ 5 R BATIR - U5PRAG FRRR AT T B B 2 AR L=

R BRI » mE bR RG] CERRAGEMIRES - e

1,000m=# 3,000m : H A L= RE 7> LA TEBERIIFIORE LIF - B T8
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& B AT B M R 22 1 A S I IR 3 e A%
BEMIN > #EH (%%gﬂUJiZz@%ﬁu’%
DNAFYI 2 &R} AT B AR o
JﬁtDNAF??‘JT“EI’JLiT@TﬁFJH@%%%?%
gl e B2 IIE S N SIPIEY R TR 3
B 1 B A SR T ARG TAF | o

BRI Z R A DNAR—/NME (1%
#U16 Kb) HLfi i i B0 — & e B PA R BRI I
C [EFETE A E R AREE A - RESI E AT
BEL > fERER SN A R S E SRR - WIME
Z B —AMf A A 5,000-10,0001H K7 #3 #E
DNA - i #EHT LR B E o G853k A i
DNARFZ E & B4 /€ Fr- H 2k - i ABE (
Anderson et al. 1981) K 4-(Anderson et al.
1982) » % 13 protein-codingX: X ~ 21F
rRNA (12S)216S) ~ 22 tRNAFEKFIT— B
filll& (D-loop control region) °

EH S KL AR S DNA 2 3 BUE 2 R Z 2 EE
77 > WU E BLERE H g A B — i BL Z€ 8 (point
mutation) ke = fE €8 (length mutation) AUREZR
e AC R IR R SR T e L - P R )
‘Zﬁ'ﬂ[ﬁ: HZS > F IR AR DNA P38 A4 2848

AR ] IS YR L 28 (Wilson et al.

1985) - WCHIFRLERHS DNA B Ld s
A RSB ET [F]— Py e et ] s A P o2 B 2R
J& e & PR B B AR B (b EIRAGR ©

TERIFHE DNAT » cytochrome bz 12S
rRNA FH 2 3 2 Py 0 e s 2R e 8%
FEiR(Irwin et al. 1991 : Graybeal 1993 :
Gemmell and Westerman 1994 : Chikuni et al.
1995 ;5 Nagata et al. 1995 ; Oshida et al.
1996 ; Masuda et al. 1996) - HCARWFZEN H )
BIE ST B8 RE2 1 F 2R A DNAH
cytochrome bjz12S rRNAZ DNAFH » ifi 43
Tt EE A T 722 5 -

v %

BB REFERIEREE DNA ZE #HAGHE

— BRI SR

WA B AESE ~ B3R ~ i ~ &L
B R AR BRI G R AR LR A SR 19
BERD -

— ~ DNAFJHHHEY

B AL AW % - BRH
phenol/chloroformiEHHHGHHIE AL (total DNA)
> FHEXHIHIIEDNARILLL.2 % B3fRIEH# (agarose
gel) BE VKRR FH 43¢ EEE T (Beckman DU6G40)
E 8% RAFRACT -

= ~ PCREXI& 3| F (primers)

i 2K 4% & (amplification) & &7
(sequencing) Fi R FEDNA N Z 12S rRNA K
cytochrome b FE[K fr 315 F 751 HIER
Kocher et al. (1989) K Masuda et al. (1996)
SCRRH T EEET Y o B2 F 4 FREE R (light
strand) fE % (heavy strand) - #RiFEIRFES]
F 193 I e ASHRLAREE DNAWIINIE ¢ 12S
rRNA - L1091 (5 -AATTGGATCCAAACTG
GGATTAGATACCCCACTAT-3 ) & H1478

TTGTCCTCA-3 ) :

(5 -TTAAGAATTCGAGGGTGACGGGCGG
TGTGT-3 ) 5 cytochrome b > L14841 (5 -
GCCATCCAACATCTCAGCATGATGAAA-
3 ) } H15149 (5 -GCCCTCAGAATGATAT
18 285 [ AR HRZ T
%7 414£ A F8 (human : Anderson et al. 1981)
J4- (bovine : Anderson et al. 1982 ) E. {5 fH[A
HIFPA1] -

Y~ 5RE BEA S E (PCR)

¥} 12S rRNA K cytochrome b3t {7 1%
DNA J# 57 BiLZE {7 PCR S I Fi {56 A Ul
R AmpliTag Gold reagent kit (Perkin-Elmer)
> MR B B s P B A 1 3 BH = R A
PCR [ EfLFES 1l 10X PCR buffer » 5ul
25 mM MgCI, Solution * 7% 1xl ) 10 mM
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R AERIFET BRI SERIBEARRIR ~ 2K 5 %k A cytochrome b ~ 12S rRNA ) BLE 7l

Table 1. Sample numbers and collection localities of the Formosan serow and the haplotypes of their
cytochrome b and 12S rRNA

Sample N Haplotype
number Localities
cytochrome b 12SrRNA

IM306  ELEFIFAE NS1 TA1
IM364  ZEFRICA NS1 TA3
IM365  ZEZRICTHIE NS1 TA1
IM315  ZFEEHLHI]E NS1 TA2
IM376  ZEZERIEMTHIE NS1 TA3
IM377  ZIRIBMHIE NS1 TA3
IM378 KA NS1 TA3
IM096  {EE K& BRIl NS3 TA1
IM097  fE3# K& R i NS3 TA1
IM098  RZAN NS2 TA2
IM366  {EERERIHIE NS3 TA1l
IM374  {ESEGHFIHIE NS4 TA4
IM375  {EsEHR[E NS5 TA1
IM121 NS6 TA2
IM134 NS1 TA3
IM135 I NS1 TA1
ZM059  ZJtHi BN NS1 TAL
ZM749  ZEILTNZEIIE NS2 TA2
ZM750 ZJLT I EIIE NS2 TA2

dATP ~ dCTP ~ dGTP ~ dTTP » 0.25 x|
AmpliTag Gold (1.25 unit“reaction ) » %5l
)10 «MAJER EE W I 5 7 » 511 HJtemplate
DNA (1xg) * 20.75x1 ) ddH,O » {5 Sz iR
FEE 50ul

#AH PCRIY I & {5 F Perkin-Elmer
Thermal Cycler 480 » HAGMFFSeE 95°C ™
B 1053814 0 AT 94°C 1538 ~ 55°C 143
§# ~ 72°C 257 BTG IRIRAE - #EILSER40K
PEIR > Ftk PCREYILIE 0.05%008 L LEE 2
3% WIS E kR IEEI O T EIRR
GER

71 ~ DNAERF

PCREYHIMALERH QuickStep PCR
Purification Kit (EdgeBioSystems)  FifSHI)
# PCREY) DNAF|HBigDye Terminator
Cycle Sequencing Ready Reaction Kit (Perkin-
Elmer ) fzPerkin-Elmer Thermal Cycler 4803
THEEE I E - [ ERAIEYI(E ABI 310 DNA
HEIERF#EER -

~ DNAFI53HiT
FEHE o U &R » #RH Lasergene®
AEHRES (Dnastar, Wisconsin 1999) 77l #iwiE
H—HEANIDNAFFF 1 THES] (alignment)
L%l sE{EHIEEE (sequence genetic distance) 1)
SrATRIER - MEGA EE SR sk #8 1. 01K
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40 80
TA1 GCTTAGCCCT AAACATAAAT AATTATAAAA ACAAAATTAT TCGCCAGAGT ACTACCGGCA ACAGCCCGAA ACTCAAAGGA

120 160

200 240

TA e e e e e i e e

280 320

TA e e e e e e e
TA4 o e e e T o
GTL ....covvn i Govvrrvn i C.- Ao To-oooi ol
BWL ..o Ao C....CACA...G... C..-GC.... ... TT.....

360 395

TAS e e e e e e e
TA4 i e e i e e
€ S L N € T, oo
BVL ..... L 1

1. FE#f 58 RE211-F12S rRNAFY 395 bp/8lHT 4ff B » BRFFR &R B —(@ 51 (TAL)
1) 395 bpfHIE] ° FERLES /> F Mg EL o LIGTL (i) & BVL(Anderson et al. 1982)1)fF51E {'F
G1EE o

Fig. 1. Alignment sequences of the haplotypes of mitochondrial 12S rRNA (395 bp)of the Formosan
serow (TA1l-TA4), goat meat (GTL) purphased from supermarket , and bovine (BVL) cited from
Anderson et al.(1982) (dots, nucleotides identical to those in the sequence of TA1; dashes, gaps at
nucleotide sites).
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( Kimura et al. 1993) ' fJKimura s two-
parameter genetic distance J7iEfGE 0 A%
B £ 19t (1) 42 37 [F] R R F M EG A R =X #ik #8 H
neighbor-joining method (Saitou and Nei 1987)
k2 unweighted pair-group method with
arithmetic mean (UPGMA; Sneath and Sokal
1973) ©

% %

— ~ 12SrRNA E[X[1) DNAF4]

53HT12S rRNAZEKIES 3513 395 bp
(base pair) (&3 (F) - 5] 4fHEEAR - 73
HIEBTAL (IM135 ~ IM365 ~ IM366 ~ IM096
IMQ97 ~ ZMO059 ~ IM375) ~ TA2 (IM121 ~
IM315 ~ IM306 ~ IM098 ~ ZM749 ~ ZM750)
~ TA3 (IM364 ~ IM134 ~ IM376 ~ IM377 ~
IM378) & TA4 (IM374) (K1} [&E1) °

FIFKimurd s two-parameter genetic
distance method #f 5 KE2 (1T 12S rRNA
Hh4fE BRI 395 bpfiCE EFERERI (L - Al
23 AR BE AU [ ) SR R A S A/ VT R
H0.3% (1/395 bases) - MMif AHIE 0.8%

41

(3/395 bases) ° i 12S rRNARYTHI LLissHE -
B (EBEREEZEILTFARARRE T 12S rRNA
B BRI M — 20 > R E (R
A R A2 5 o AR T B R R N A
(Anderson et al. 1982) Fx4ME (outgroup) HE1T
LSRG SR - HER T RET] 5.6 % -5.9 % (21-
22/395 bases) 5 9.7 % -10.0% (35-36/395
bases : 3%2) °

" ~ cytochrome b DNA/F?

srffriE 198 FEAHE R ~ {6 K i
HiE RS EE2 11 2E cytochrome b1 3
307 bp (N &5F1F) » 1FEIF efHEHEAR » S35
FANSL (IM121 ~ IM134 ~ IM135 ~ IM315 ~
IM306 ~ IM364 ~ IM365 ~ ZM059 ~ IM376 ~
IM377 ~IM378) ~ NS2 (IM749 ~ IM750 ~
IM098) ~ NS3 (IM096 ~ IM097 ~ IM366) -~
NS4 (IM374) ~ NS5 (IM375) ENS6( IM121)
o {Ei2 6ff B AU 307 bp g 6ff (L #4
WR E L RS IR AN 1R fE 2 -

FIIFIkimura s two-parameter distance
method #f & KE21[1 7 off B & AU 307 bp
HOBHEERERI L& > AT LIS IS efE R Al

#2. BEREEEILIER 4712S rRNA BHERTIKimuraf 2 BOBRIERE (G LA S R % 1 TRl

(/e T AT ) 2 b

Table 2. Kimuras two-parameter genetic distance (%) (above diagonal) and the numbers of nucleotide

substitutions (below diagonal) among the haplotypes of 12S rRNA (395 bp) of the Formosan serow
(TA1-TA4), goat meat (GTL) purphased from supermarket, and bovine (BVL) cited from Anderson et

al. (1982)
TAL TA2 TA3 TA4 GTL BVL

TAL 0.5 0.3 0.3 5.6 9.7
TA2 2 0.8 0.8 5.6 9.7
TA3 1 3 0.5 5.9 10.0
TA4 1 3 2 5.9 9.9
GTL 21 21 22 22 9.7
BVL 35 35 36 36 35
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20 40 70
NS1 CTTCGGCTCC CTCCTGGGCA TCTGCTTAAT TCTACAAATC CTAACAGGCC TATTCCTGGC AATACACTAT
NS e e e e

90 110 140
NS1 ACATCCGACA CAACAACAGC ATTTTCTTCT GTAACACACA TTTGCCGAGA TGTAAACTAT GGCTGAATTA
L

160 180 210

NS o e e e

230 250 280

300

[E2. [L¥&ERE2 1113 cytochrome b 307 bp/T4IH] 6ffEBE=R » BEIRFFHR I <L 28— /741
(NS1) 1) 307 bpfHIA] < JSb (H A RE=Z 1) LRSI THRGRD321915F F3 5] » FIZREIHE -

Fig. 2. Alignment sequences of the haplotypes of mitochondrial cytochrome b (307 bp) of the Formosan
serow (NS1 - NS6) and the Japanese serow (JSb) ( dots, the nucleotides identical to those in the
sequence of NS1). The sequence for JSb is got from GenBank acession number D32191.
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fi cytochrome b DNA S {2 FEAHE A 72 22 8 [E 14
F/IM10.3 % (1307 bases) » il KTTEE] 2.0 %
( 6/307 bases) (#3) ° IHiEREIRREILTF(E
#8t] cytochrome bt JiE (8 B 7= 54 - 5
SRR DLH A R 2 F B I RE g
cytochrome b 1] 307 bp > i SR H S BEAE = 22
F 3.7% % 5.1% (11-15/307 bases) » E.AGHAKE
AEH (K3 -

B TS 198 B8 KA 1L E B %
1% > ¥ 1 £& B neighbor-joining J7 % &
unweighted pair-group method with arithmetic
mean (UPGMA) J7 i & 37 H 8l #&
(phylogenetic tree) » i FANE 35 [E4 o A3
f##F neighbor-joining 8¢ UPGMARY /5L A]
8 1981 RE2ILT /7 A (NS3 ~ NS5) &B(
NSL ~ NS2 ~ NS6) it » HAHAREHIZRIF 2R
FTE 8 A& B (IM096 ~ IM097 ~ IM366
MAETEET R EHERIIM3T75) - 1 BEERIEZR
2= RO 5 5 P e b o 53 9% 2 B G SR
KB ERIIM374 (NS4) - H#ESR F neighbor-
joining J7 i BEAREEBIREGT ([83) - 1A
UPGMA J5 iRy - HIEASBHRE (1E4) - HALH
¥l DNA - %] 3 17 1,000 replications Z

bootstrap test » UPGMA /i NS48E NS1 ~
NS6 [HIFfEARIFH{ERE A 25% > K250 % °
M F neighbor-joining 755 ANSASINS3 ~ NS5
FIE A FEHEE9 % > ##R Fneighbor-joining
J7iEEINSA (IM374) RS ARE -

%

A SRS RIS EE 19E GRS ¥
FIRIER#E DNAHELST 12S rRNA (395 bp) 4fH
B AR (A S A /N (0.3 % -0.8% ) » A
REERERFREERLIREE 12S rRNARF
GIBLFEERAE » ANFy 288 o 4 4238 BERLIR B T
B K E A R 19824 AT 8 2% 1 A K7 R 1S
DNAFFE-—E% 12S rRNA (Anderson et al.
1982) fi L » G RER L FE T & E A
R RIS 5.69%-5.9% Kz 9.7%-10.0%
(3%2) > IRAE DRI AT 3B - BRI 8 B
12S rRNARJEERIER T BEH 1F £ AN [F] P 1 1
B BRAR ST - tha] DI EE RS
SERRIEE - AIEREEEE R EEY)
AR —E AR LA -

A TR HEAFIEES 2] 19 5 R

3. B EES2ERY 6 F cytochrome b B EAIFKimuraiii 2 BGE(HIERE 5 _FAEs3) K %17 ik

BRHARL (72 T AR Z

Table 3. Kimura's two-parameter genetic distance (%) (above diagonal) and the numbers of nucleotide

substitutions (below diagonal) among the haplotypes of cytochrome b (307 bp) of the Formosan serow

(NS1-NS6) and the Japanese serow (JSh)

NS1 NS2 NS3 NS4 NS5 NS6 Jsb
NS1 0.7 13 0.7 1.0 0.3 3.7
NS2 2 2.0 13 1.7 1.0 4.4
NS3 4 6 1.3 0.3 1.7 51
NS4 2 4 4 1.0 1.0 4.4
NS5 3 5 1 3 13 4.8
NS6 1 3 5 3 4 4.1
JSb 11 13 15 13 14 12
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20 NS3
87
69 NS5 Group A
96
— NHA4
NS2
NS6 Group B
NS1
JSb | Outgroup

& 3. FI| Hthe neighbor-joining /7477 6f8 S8 R &2 LI FRARFEDNA cytochrome b BE =AU ##5% f6t

BARIE - DL ARER LF ISy EIMIT -

Fig. 3. Phylogenetic trees constructed for six haplotypes of mtDNA cytochrome b sequences of the
Formosan serow (NS1-NS6), using the neighbor-joining method with Kimura's two-parameter genetic
distance and the haplotype of the Japanese serow (JSb) as an outgroup (the bootstrap value derived from
1,000 replications is indicated as a number at each node when the value is>50 % ).

0.002

79 [ N5

Group A

— NS3
NS2

NS4
NS6

Group B

.y

NS1

JSb | Outgroup

[El4. FIFHUPGMA 75437 61 78 R 52 (R #IDNA cytochrome b B RUR BTSS! BH (R 1E] -

LAHARERLFE QS E M -

Fig. 4. Phylogenetic trees constructed for six haplotypes of mtDNA cytochrome b sequences of the
Formosan serow (NS1-NS6) using the UPGMA method with Kimura's two-paraameter genetic distance
method and the haplotype of the Japanese serow (JSh) as an outgroup (the bootstrap value derived from
1,000 replicationsisindicated as a number at each node).

B I2EEA ([8]5) 731 cytochrome b H 307 bp
135 efd =M » HBRAE 0.3%-2.0% Z
Ml HBIAR SRR TR (B3 & 4) W) ml 43 F5A
K BRRFETIE SR > F Tamate et al. (1998)
W 5% H A Hg{CFEHT cytochrome b i & H#5
Hi > fR¥E cytochrome b DNAFFI (367 bp)

AL H AR ACHE 53 B At H A RE B R H AHE -
LEFRAMAIRH S S 2] B Tamate et al. (1998)
RIS SR o F R S0HTA ~ BREE.ZAHER HIZE IR
AFEFFINS3(IM366 ~ IM096 ~ IM097) ~ NS5
(IM375) 2k B 1638 8 FIE 5 2k B AR
FRIREHMHEE NS4 (IM374) - 1fii BEEHIZRE
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5. AHF5EHE 148 A8 R A2 1L E IR &
o Hirh#R9E1.£51M375 : 2.£51M096 : 3.5%
IMO97 : 4.31M366 : 5.551M374 : 6.3
IM315 : 7.1M306 : 8.51M364 : 9.5
IM365 : 10.5%IM376 : 11.5%IM377 : 12.-14.53
AIFEIM121 ~ IM134)71M135 °

Fig. 5. The map showing the collection
localities of 14 Formosan serows used in this
study (the locality numbers correspond to those
in Table 1 : 1, IM375;2, IM096;3, IM097;4,
IM366;5, IM374;6, IM315;7, IM306;8,
IM364;9, IM365;10, IM376;11, IM377;12-14,
each with IM121,IM134 and [1M135,
respectively).

2 HU I o TR TRAS SR HEET A ~ BRR
HE M AT BB 72 (£ B M 2 5 4 L 79 FH FE
(biogeographical boundary) - #&HHIBE{EM: |

45

[IBE B T e B b 72 52 o el FRAMREAE
FE i Se 58 R B2 LSRR HS DNA FRi LR
AR R H B (H 8 S K1) D-loop > 15 EI 54
2088 5 % MH IR E A(#_E A 53 EF (unpublished
data) °

ENTIE AR s A= E B JIIE S0P A L |
DNAHY 12S rRNA Fz cytochrome bE:KIFJES 73
ol 2 M ER » BEraREIFIrE
MEEIRREE A 2 BEVE - S 3BT OSSR A
18 R B2 L1 S [ R B A 228 ] e A7 M gR 1
I BEL B 7 A e b 3 B 8 ) 72 S T A o B
TG » R Fe iR A U S 55 2 B ARG DL D-
loopfs EH5 » PEET & R A2 (LA 1E 20 i
sor AR DIE AR A B B 3 VT PR T K
% -

BT R R B g A I e R
B OB BRI S R B EAC R
WREUR ~ ZRREBUN ~ {EEREUNT ~ ZbH
STEIYIE (ZMO59 ~ ZM749 ~ ZM750) ~ 5T
ESRBIEHYIEE (1IM096 ~ IM097 ~ IM098) F
JR R R R BB AR F YR B 2R (IM374
IM375 ~ IM376 ~ IM377 ~ IM378) 2 E (7 $2{it
LIRS R G B SRR K B 2 SR B 1
+ ~ B R ERR RS B R R H R T RE
KLt B EHE R - MBI/
JHAE B i B B E T -

51 R ST RR

FEE ~ AR - 1988 - B RE(E 24
REERNTSE - ITBPE R EE R G 77 L RE
925501457 © pp. 49 °

EOCEE ~ IRBURE ~ (EIRSE R R AN © 1990 -
ST~ R G R B2 LR S R
Bz - REFEBRK AN -
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EOCTE ~ BRI - BRERE - iREEE - TRIG
FE ~ MRBUZ S ARBAT - 1989 = B [ 1115 H
FUIHRR A e Fe B2 P BER B 2 3T -
BRI Er&/NEH[SIE

BRLR AR ~ PR © 1990 1185 2[5 B4
[ LR B PR A & (=) - BILBISR
INBRIEITEL o

REEY ~ FR(LIG 0 1994 o HEFEF AR A
Wy PL Bl ) i B B 2 B g (X
i) > FHEBISAREIR -
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Sequences of the 12S rRNA and the
Cytochrome b Genes of the Formosan Serow
Naemorhedus swinhoei

Dong-Chi Horng', Shu-Ya Lai', Hsen-Wen Huang',Yu-Chuan Liang and Bor-Rung Ou®

! Taiwan Endemic Species Research Institute, Chichi, Nantou, Taiwan

2Department of Animal Science, Tunghai University,Taichung, Taiwan

Partial sequences of mitochondrial 12S rRNA (395 bp) and cytochrome b (307 bp) of the Formosan
serow Naemorhedus swinhoei from 19 different sources were detemined by direct sequencing after PCR
amplification. Four haplotypes were detected for the 12S rRNA and six for the cytochrome b. Genetic
distance divergence between the haplotypes was estimated to be less than 0.8 % for the 12SrRNA and 0.3 %
-2.0% for the cytochrome b. The results indicate that the genetic evolution rate is faster and the
nucleotide sequence is more variable for the cytochrome b than for the 12S rRNA. The phylogenetic tree
data revealed that the Formosan serow in Taiwan is divided into two geographical populations: one in the

Taroko area of Hua-lien and the other in the Taitung area with somewhere as the boundary.
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