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DAN LIEU PHAN TU VA QUAN HE PHAT SINH GITUA MQT SO LOAI

CHAN KEP HQ Paradoxosomatidae O VIET NAM (Diplopoda: Polydesmida)
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TOM TAT: Bai bao cung cap dan liéu phan tir caa 10 loai chan kép ho Paradoxosomatidae & Viét
Nam. Mot doan trinh tw 680 bp cua gen ty thé COI (Cytochrome ¢ Oxidae Subunit I) d4 duoc giai
m& va luu trir trén ngan hang gen (GenBank). Tap hop dit liéu sau khi sip xép va can chinh cua
doan gen COI c6 kich thuéc 571 bp tir 14 mau thude 11 loai; trong d6 lodi ngoai nhém dugc st
dung la Polydesmus denticulatus (C.L. Koch, 1847), thuoc ho Polydesmidae. Phan tich ma tran
trong dong va khoang cach di truyén cho thdy sy phan tach ré rang giita loai ngoai nhém (ho
Polydesmidae) va cac loai thuoc ho Paradoxosomatidae. Khoang céch di truyén giira cac loai chan
kép ho Paradoxosomatidae dao dong tir 0,063 dén 0,236. Hau hét gia tri khoang cach di truyén cua
loai Polydesmus denticulatus véi cac loai trong ho Paradoxosomatidae déu I6n hon hai. Déi véi
mau cuing lodi, gia tri khoang cach di truyén ciing thay ddi tir 0,047 (loai Sellanucheza grandis),
0,063 (loai Tonkinosoma flexipes) va 0,102 (loai Tonkinosoma jeekeli). Cay phat sinh chung loai
dugc xay dung dua theo hai phuong phap: Maximum Likelihood (ML) va Bayesian Inference (BI).
Ca hai cdy ML va BI déu cho thdy cac loai thuoc toc Chamberlinini ludn tao thanh mot nhém va
tach riéng voi cac loai khac. Quan hé gitta loai va toc khac (Tonkinosomatini, Sulciferini va
Orthomorphini) chua r rang do sw han ché vé dir liéu nghién ciru (dan liéu phan tir va s6 luong
loai nghién ctru). Ngoai ra, vi tri phan loai cua loai Tonkinosomatini jeekeli ciing can dugc xem lai
dya trén két qua phan tich.

Tir khoa: Paradoxosomatidae, Polydesmida, chan kép, dan liu phan t, quan hé phét sinh,

Viét Nam.

MO DAU

Ho chan kép Paradoxosomatidae Daday,
1889 ¢6 sé lwgng khoang 1.000 loai thudc hon
200 gidng va dugc phan chia trong 22 toc, 3
phan ho [14]. O Viét Nam, d4 ghi nhan dugc 78
loai thugc ho nay, tuy nhién udc tinh maéi chi
phét hién duoc 30-40% sé lugng loai cd trong
tu nhién & Viét Nam.

Cac lodi cubn chiéu mai ho
Paradoxosomatidae & Viét Nam thugc 25 gidng,
8 toc va 2 phan ho [13]. Céac nghién ctru trude
day vé hé théng hoc cua ho chan kép nay cha
yéu dua trén cac dic diém hinh thai. Vi vay, c6
rat nhidu van dé dang duoc thao luan vé& hé
thdng hoc cuiia ho nay, vi du vi tri phan loai cua
c4c gidng, cac dic diém hinh thai phan chia cac
toc [15].

Bén canh d6, dan liéu phan tir vé cac ddi
tuong thugc ho chan kép nay con rat han ché. Vi
vay, bai bao ndy c6 muc dich cung cap thém céac
dan liéu phan tir (trinh ty gene ty thé COIl) va
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xay dung cdy quan hé phat sinh cia mot s6 loai
chan kép ho Paradoxosomatidae & Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Mau vat duoc thu trong cac dot khao sat tur
nam 2005-2014 ¢ Viét Nam, duoc bao quan
trong con 75% tai Phong Sinh thai méi truong
dat, Vién Sinh thai va Tai nguyén Sinh vat. Cac
mau vat duoc dinh loai theo Attems (1938,
1953), Jeekel (1953), Golovatch (1984),
Nguyen (2010, 2013), Nguyen & Korsos (2012)
[2, 3,11, 12, 13, 14].

DNA tong sé duoc chiét xuit tir cac mau
chan va co bung cua cac c4 thé chan kép. Cip
mdi chung LCO1498 (5'-GGTCAACAAATCA
TAAAGATATTGG-3) va HCO02190 (5-TAA
ACTTCAGGGTGACCAAAAAATCA-3") dugc st
dung dé nhan ban mot doan trinh ty gen ty thé
COl (Cytochrome ¢ Oxidase Subunit 1) [6]. Chu
trinh nhiét cho phan tng khuéch dai gen (PCR)
dé nhan ban doan gen COI nhu sau: 94°C: 2
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phat, 36 chu ky phan wng bao gém 94°C: 30
gidy, 50°C: 30 gidy va 72°C: 2 pht, cudi cung
72°C: 5 phit. Sau do, san pham PCR dugc kiém
tra bang viéc chay dién di voi agarose gel va
dung dich dém TBE (Tris Borate EDTA) 1X.
Céc san pham PCR nhan ban thanh cong gen
COI dugc tinh sach va giri di giai trinh ty &
Cong ty Macrogen (Han Quéc).

Céac trinh ty DNA dugc kiém tra va tinh
chinh bang phan mém BioEdit [9] va dugc Xac
nhan véi céng cu BLAST [1]. Céc trinh tu gen
COI dugc sap xép (alignment) bang phan mém
MUSCLE [4]. Tét ca trinh tu dugc luu trit trén
ngan hang dir liéu véi cac ma sb truy cap (bang
1). Muc d6 twong ddng cua trinh tu nucleotid,
axit amin va khoang cach di truyén (p-distance)
gita cac loai dwoc tinh todn thdng ké bing
MEGA 6.0 [15].

Viéc xac dinh md hinh thay thé nucleotid
pht hop nhét duoc tinh toan bing Modeltest
trong Mega 6.0. M6 hinh c6 gié tri theo BIC
(Bayesian Information Criterion) s& duoc lya
chon dé xay dung cay quan hé phat sinh giira
céc loai. Cac vi tri codon bao gom 1%+2"+3",
M® hinh téi wu dugc lya chon 1a GTR+G+I véi
cac thong sb: BIC: 7039,891; InL= -3362,683;
Gamma=0,49; Invariable=0,42; R=3,86; Freq
A=0,205; Freq C=0,130; Freq T=0,431; Freq
G=0,234.

Cay quan hé phat sinh dwoc xay dung trén

hai phurong phap Maximum Likelihood (ML) va
Bayesian Inference (Bl). Cay phat sinh ML
dugc xay dung theo m6 hinh GTR+G+l, phan
tich boostrap voi 1000 lan ldy lai mau
(resampling), bang phan mém MEGA 6.0 [15].
Cay phat sinh BI dugc chay gop cac vi tri codon
(combined Bayesian) va xay dung bing phan
mém MrBayes 3.1.2, véi cac tham sé sau:
nst=6, rates = invgamma, ngen = 10.000.000,
heating parameter = 0,06, samplefreq = 1.000.

Loai chan kép Polydesmus denticulatus
thuoc ho Polydesmidae duoc st dung lam loai
ngoai nhom (outgroup) trong xay dung cay quan
hé phat sinh. Trinh ty gen ty thé COI cua loai nay
duoc ldy tir ngan hang GenBank (bang 1).

KET QUA VA THAO LUAN

Poan gen ty thé COI dai 680bp cua 13 mau
thuoc 10 loai chan kép thubc ho
Paradoxosomatidae ¢ Viét Nam duoc giai trinh
tu. Tap hop dit liéu (dataset) cua 14 mau chan
kép (10 loai & Viét Nam va 1 loai trén
GenBank) sau khi cit va can chinh trinh tu dé
dam bao tinh chinh xdc trong so sanh twong
dong vi tri gitra trinh ty cac mau nghién ciu va
trinh ty tham khao chira 571 bp, véi tan suat A,
T, G, C tuong utng la 20,4%, 43%, 23,5% va
13,1%. Vung chuaa théng tin Pl (Parsimony
Informative) va viing chira thong tin thay doi
(Variable Informative) chiém 170 bp va 235 bp,
tuong tng.

Bdang 1. Cac loai chan kép da dugc giai trinh ty doan gen COI

STT Loai Dia diém thu M4 s6 mau M4 s6 GenBank
Ho Paradoxosomatidae
1 Igglginosoma flexipes Jeekel, }\D/P%Cfrﬁ((;lén Son, IEBR-Myr 50 KR818292
2 Iggl;inosoma flexipes Jeekel, \|_/|SIC; rﬁ:(\)z’anthél, IEBR-Myr 207 KR818300
3 ggrfléinosomajeekeli Nguyen, \N/S](hB gi?]%Phuong, IEBR-Myr 128 KR818294
4 ggrflainosomajeekeli Nguyen, \ég% hcc‘f:gBa’ IEBR-Myr 203 KR818299
5 ?égla;‘\‘,‘acttﬁz""lggj;‘d's Huong Son, Hi Tinh ~ 1EBR-Myr 59 KR818293
6 ?égf‘g\‘/’actrc‘ﬁzalggj;‘d's \I\jghi i?] Mat, IEBR-Myr 177 KR818296
7 Sellanucheza hoffmani Nguyen, QG Phong Nha - IEBR-Myr 182 KR818298
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8  Chamberlinius hualienensis (NQEZ?Sgr? Ruykyus,  |egR-Myr 499 KR818301

9 Riukiupeltis jamashina ﬁﬁ;?gzﬁ Ruykyus, IEBR-Myr 502 KR818302
Orthomorphoides setosa VQG Bi Doup-Nui )

10 (Attems, 1937) Ba. Lam Déng IEBR-Myr 467 KU234719

11 Orthomorpha sp. géQn(; (lig[i Tien, IEBR-Myr 436 KU234720
Simplogonomorpha falcata VQG Bi Doup - i

12 (Attems, 1937) Nui Ba, Lam Déng IEBR-Myr 167 KR818295

13 Paradoxosomatidae sp. $3y'§§n30ang IEBR-Myr 179 KR818297
Ho Polydesmidae

14 Polydesmus denticulatus (C.L. GenBank GB HQY66182

Koch, 1847)

Mue d6 twong dong trinh ty nucleotid, trinh
ty axit amin va s6 diém khac biét trinh tu duoc
thé hién & Bang 2. So sanh giita cac loai trong
ho Paradoxomatidae cho thiy ving trinh tu
khao sat mang nhiéu thdng tin khac biét giira
céc loai, muc do twong ddng trinh ty nucleotid
dao dong trong khoang 0,803-0,901, va tuong
dong trinh ty axit amin trong khoang 0,894-
0,994. Su khéc biét 16n vé trinh ty nucleotid boc
16 ngay ca o nhitng loai cing gidng nhu mic
trong dong trinh tu thap gitta T. flexipes va
T. jeekeli (0,852-0,866), hay giira S. grandis va
S. hoffmani (0,880-0,896). Tuy nhién, théng ké
diém khac biét trinh tu cho thay phan lon céac
thay thé nucleotid 1a dong nghia. So sanh trinh
tu nucleotid gitta lodi T. flexipes va T. jeekeli
ghi nhan 76-84 dot bién, nhung chi 2-4 1a dot
bién dan téi thay thé axit amin. Gira loai
S. grandis va S. hoffmani ciing chi quan sat
duoc 0-5 thay thé khac nghia trong 27-68 dot
bién trinh tw nucleotid. Xét trong ca ho
Paradoxomatidae, s6 dot bién trinh tu nucleotid
ghi nhan dao dong trong khoang 56-112, véi chi
0-20 dot bién dan t6i khac biét trinh tu axit
amin. Trong khi d6, d6i chiéu trinh ty cac loai
trong ho Paradoxomatidae véi loai khac ho la
Polydesmus denticulatus ghi nhan 111-141 doét
bién trinh tu nucleotid véi 32-35 khac biét trinh
tu axit amin. Nhirng théng tin ndy phan anh
viing trinh tu khao sét c6 téc do tién héa nhanh
va sém bdo hoa bai céc thay thé nucleotid dong
nghia. Nhu vay, cac phan tich dua trén md hinh
thay thé nucleotid sir dung viing gen nay thich
hop cho viéc tai hién quan hé phéat sinh ¢ bac
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dudi ho. Ranh gi¢i phan tach tir bac ho tro 1én
can xét t6i cac khac biét khac nghia dua trén
trinh tu axit amin hodc tap trung vao cac thay
thé nucleotid & vi tri codon thir 2. Vi vay, trong
nghién ctu nay ching téi chi mai thir nghiém
xay dyng mdi quan hé giita cac loai trong ho
Paradoxosomatidae dwa trén md hinh thay thé
nucleotid.

Khoang céch di truyén p giita cac loai chan
kép duoc trinh bay ¢ bang 3. Trong d6, gia tri p
dao dong tir 0,063 dén 0,236. Khoang cach di
truyén giira cac loai trong ho Paraxosomatidae
vsi  loai  Polydesmus  denticulatus  (ho
Polydesmidae) déu c6 gia tri I6n hon 0,20, ngoai
trir gid tri p gitia loai Orthomorphoides setosa va
Polydesmus denticulatus. Theo md hinh phén
tich trinh tu nucleotid, miac khac biét gitra O.
setosa va P. denticulatus c6 khoang céach di
truyén khong I6n, nhung phan tich chi tiét cho
thdy trinh ty hai loai nay boc 16 nhidu thay thé
khac nghia (32). Pay 1a mét théng tin phan anh
sy han ché khi chi phan tich dua trén md hinh
thay thé nucleotid giira cAc nhém phan loai
c6 thé d4 phin nao bdo hoa boi cac dot bién
trung tinh.

Gia tri p ciing thay d6i kha lon giira cac
gidng khac nhau, déu lon hon 0,133. Giita c4c
loai cung giéng, gia tri p dao dong tir 0,133-
0,147 dbi véi gidng Tonkinosoma, 0,103-0,119
dbi véi gidng Sellanucheza. Gié tri p giira cac
mau cung loai dao dong tir 0,047 (dbi véi loai
S. grandis) va 0,063 (ddi véi loai T. flexipes).
Dic biét, gitra hai mau thuoc loai T. jeekeli &
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Cuc Phuong va Cat Ba c6 gid trj p kha lon
(0,102), nhung day chi la nhitng khac biét vé

trinh tu nucleotid trung tinh va khong dan téi tu
thay thé axit amin (bang 2).

Bang 2. Ma tran muc d6 twong dong va sé diém khac biét trinh tu nucleotid va axit amin mot phan
vung gen COI gitra cac loai chan kép

S
T Loai 1 2 3 4 5 6 7 8 9 10 11 12 13 14
T
, Tonkinosoma fleipes ™ 3% 8 8 8 94 9 92 8 93 102 93 94 135
(50) aa 2 4 4 10 10 18 3 3 6 2 12 10 35
, Tonkinosoma flexipes ™ 083 83 76 s 84 & &7 85 8 100 9 8 1
(207) aa 0,989 2 2 8 8 11 1 1 4 18 10 8 33
5 Tonkinosoma jeekeli o082 0854 S 8 G5 9 & 83 8 % o4 & 11
(128) aa 0978 0989 0o 10 1 1 3 3 4 17 12 10 33
, Tonkinosoma jeekeli T 0854 0866 0898 0 83 0 88 S @ 104 % 100 1
(203) aa 0978 0989 1 0 1 1 3 3 4 17 12 10 33
o Sellanucheza grandis ™ 0845 082 0845 0842 2 94 8 102 9 80 60 U9
(59) aa 0947 0957 0947 0947 o 5 7 71 8 12 2 0 3
5 Sellanucheza grandis ™ 0835 082 0851 0845 0952 . 68 93 84 9 9 76 5 us
(177) aa 0947 0957 0947 0947 1 5 7 7 8 12 2 0 3
. Sellanucheza hoffmani ™ 0826 0847 0837 0842 08% 088 95 9 % B 7 & L0
(182) aa 0931 0942 0942 0942 0973 0,973 0 1 9 18 7 5 33
g Chamberlinius T 0833 0847 0844 0845 0835 087 08 T @ 108 @ W
hualienensis (499) aa 0984 0994 0984 0984 0963 0963 0947 o 3 17 9 7 34
o Riukiupeltis jamashinai " 0844 0851 0854 084 0851 0852 087 0875 @ 1l & & 18
(502) aa 0984 0994 0984 0984 0963 0,963 0947 1 3 1w 9 71 34
10 Simplogonomorpha T 0837 0845 0845 0833 0821 0842 0831 083 08 12 0 % 7
falcata (167) aa 0968 0978 0978 0978 0957 0957 0952 0984 0984 6 10 8 3
nu 0821 0824 0831 0817 084 084 0828 081 0805 0,803 8 93 141
11 Orthomorpha sp., (436) ID
aa 0894 0905 091 091 0036 0936 0931 091 091 0,915 B3 12 3
1 Orthomorphoides T 0837 083 0835 0837 0859 0866 0865 083 0847 0842 084 84 1Ll
setosa (467) aa 0936 0947 0936 0936 0989 0,989 0963 0,952 0952 0947 0,931 2 32
1 Paradosoxosomatidae ™ 0835 0850 0849 0824 0894 090L 0884 0835 0844 0822 0837 082 122
sp., (179) aa 0947 0957 0947 0947 1 1 0973 0963 0963 0957 0936 0,989 )
14 Polydesmus nu 0763 0765 0788 0765 0791 0793 0789 077 0775 0777 0753 0805 078
denticulatus (GB) aa 0815 0826 0826 0826 0831 0831 0826 0821 0821 0831 0,815 0831 0,831

S6 trong ngoic don chi ky hiéu mau, vi du: (50) = IEBR-Myr 50.

Céay quan hé phéat sinh xay dung theo phan

tich Maximum Likelihood duoc thé hién & hinh
1. Chi s6 ¢ goc cac nhanh la gia tri bootstrap
v6i 1.000 1an lay lai mau (%). Muc do tin cay

duoc danh gid theo gia tri ML bootstrap nhu
sau: mac do tin cay cao: >85%; mirc do tin cay
trung binh: 65-85%; muac do tin cay thap:
<65%.
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Bang 3. Khoang céch di truyén theo mo hinh thay thé nucleotid (p-distance) cua doan gen ty thé
COl gitra cac loai chan kép

Loai 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 T.flexipes (50)
2 T.flexipes (207) 0,063
3 T. jeekeli (128) 0147 0145
4 T. jeekeli (203) 0145 0133 0,102
5 S. grandis (59) 0154 0147 0154 0158
6 S.grandis (177) 0165 0147 0149 0154 0,047
7 S. hoffmani (182) 0173 0152 0163 0158 0103 0119
8  C.hualienensis (499) o161 0152 015 0154 0165 0163 0,166
9  R. jamashinai (502) 0156 0149 0145 0159 0149 0147 0163 0124
10 S.falcata (167) 0163 0154 0154 0161 0179 0158 0,168 0161 0,161
Orthomorpha sp.
11 (436) 0179 0175 0168 0182 0159 0159 0172 0189 0194 019
Orthomorphoides
12 setosa (467) 0163 0170 0165 0163 0140 0133 0135 0161 0152 0158 0,156
Paradoxomatidae sp.
13 (179) 0165 0140 0451 0175 0105 0098 0116 0165 0156 0158 0163 0,147
14 P. denticulatus (GB) 0235 0235 0212 0235 0208 0207 0210 0229 0224 0222 0247 0194 0214

Két qua cho thdy, cic nhom don phat sinh
dugc hinh thanh bao gém: toc Chamberlinini
gom hai loai C. hualienensis va R. jamashinai;
toc Sulciferini gdom cac loai S. hoffmani,
S. grandis va loai Paradoxosomatidae sp.; toc
Tonkinosomati gom T. jeekeli va T. flexipes; toc
Orthomorphini gém hai loai Orthomorpha sp. va
Orthomorphoides setosa. Hai toc Chamberlinini
va Tonkinosomatini ¢6 quan hé gan nhau, tao
thanh mot nhém don phat sinh (monophyly) trén

32

cay quan hé phat sinh. Twong tu, tdc Sulciferini
duoc xem la nhdom chi em véi hai toc
Tonkinosomatini va Chamberlinini. Hai loai
thuoc tdéc Orthomorphini tao thanh hai nhanh
riéng biét va khong c6 quan hé chung. Chi sé
bootstrap ¢ cac nhanh déu thé hién mic do tin
cay trung binh va thap (<85%), ngoai trir & mot
sb nhanh cua lodi T. flexipes, T. jeekeli, S.
grandis va gitra hai loai thugc toc Chamberlinini
(100%, 97%, 100% va 96%, twong &ng).

T. flexipes (50)
4|:.0_
T. flexipes (207)

53 Tonkinosomatini
{ T jeekeli (128)
57
30 T jeekeli (203)
_ I— C. hualienensis (499)
i 9% Chamberlinini
| I R. jamashinai (502)
S. falcata (167)
S. hoffinani (182)
Paradoxosomatidae sp. (179)
Sulciferini
“ S. grandis (177)
-
S. grandis (59)
Orthomorpha sp. (436)
Orthomerphini
Orthomorphoides setosa (467)

0.09

P. denticulatus (GB)

Hinh 1. Cay quan hé phat sinh theo phuong phap ML cua doan 571 bp gen COI

150



Nguyen Duc Anh, Nguyen Giang Son

Cay quan hé phat sinh xay dung theo phan
tich Bayesian Inference (BI) dwoc thé hién &
hinh 2. Chi s6 & gbc cac nhanh 1 gia tri xac
suit hau nghiém (Bayesian posterior probability
= BPP). Muc do6 tin cay dugc danh gia nhu sau:
muc do tin cay cao: BPP >0,85; mac do tin cay
trung binh: BPP =0,65-0,86; mirc d6 tin cay
thip: BPP <0,65.

Két qua cho thiy cac nhom don phat sinh
dugc hinh thanh bao gom: toc Chamberlinini
gom hai loai C. hualienensis va R. jamashinai;

P,

0.98
S. grandis (177)

toc Tonkinosomati gdm T. jeekeli va T. flexipes;
toc Orthomorphini géom hai loai Orthomorpha
sp. va Orthomorphoides setosa. Toc Sulciferini
gom céc loai S. hoffmani, S. grandis va loai
thugc ho Paradoxosomatidae, nhung khong tao
thanh mot nhém riéng biét. Quan hé phat sinh
gira cac loai thuoc toc Sulciferini  va
Orthomorphini ciing chua dugc thé hién ré. Tuy
nhién, toc Chamberlinini dugc tach riéng vai
toc Tonkinosomatini va loai Simplogonomorpha
falcata vai mire d6 tin cay cao (BPP=1,00).

S. grandis (59)

Sulciferini

Par

idae sp. (179)

S. hoffmani (182)

1.00

_|1.oo
R.j

Orthomorpha sp. (436

Orthomorphini
Orthomorphoides setosa (467)

C. huali is (499)
Chamberlinini

hinai (502)
S. falcata (167)

T. jeekeli (128)

P. denticulatus (GB)

0.09

T. jeekeli (203)

Tonkinosomatini

] 0.67

T. flexipes (50)
4|1T
T. flexipes (207)

Hinh 2. Cay quan hé phat sinh theo phuong phap BI ctia doan 571 bp gen COI

Hai phuong phép phan tich ML va BI déu
cho thay, hai loai Riukiupeltis jamachinai va
Chamberlinius hualienensis luén tao thanh mot
nhém riéng biét. Diéu nay ciing phd hop Vvéi
phan loai hinh thai khi xép hai loai nay thuoc
toc Chamberlinini. Quan hé phat sinh gitta hai
loai T. jeekeli va T. flexipes c6 gia tri ML
bootstrap va BPP kha thap (53% va 0,67, twong
ng). Thém vao d6, khoang cach di truyén gitra
hai loai T. jeekeli va T. flexipes kha Ion
(p=0,133-0,147) va c6 khéac biét 2-4 axit amin
trong viing phan tich. Didu nay thé hién loai T.
jeekeli c6 kha ning nam & don vi phan loai khac
nhu Golovatch (2014) [8] dd nhan xét.

Gen ty thé tién hoa nhanh hon so véi cac
gen nhan. Vi vay, gen ty thé thuong duoc su
dung @é phéan tich méi quan hé phéat sinh ching

loai ddi voi cac don vi phan loai bac thap (ho,
toc, gidng, loai). Trong d6, gen COI tién hoa
nhanh va dugc s dung dé phan tich méi quan
hé giira cac loai trong cung gidng, hoac & don vi
dudi loai [13]. Ngoai ra, viéc xay dung cay phat
sinh chung loai c6 d6 tin cay cao khdng chi phu
thuoc vao toc do tién héa cua gen ma con phu
thuoc vao sb lwong dit liéu duoc dua vao phin
tich ciing nhu miac d6 quan hé gitra cac loai
duoc dua vao phan tich. Vi vay, trong nghién
cru ndy Vi sb lwong mau phan tich con it, két
qua phan tich vé quan hé phat sinh giira cac don
vi phan loai trong ho Paradoxosomatidae con
han ché, chua 1 rang. Quan hé phat sinh ching
loai gitra cac don vi phan loai trong ho
Paradoxosomatidae c6 thé rd rang hon néu dugc
bd sung thém dan liéu phan tir cia cic gen
nhan, gen ty thé cua nhiéu loai thuoc ho nay.
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KET LUAN

Mot doan 680bp gen ty thé COI cua 13 mau
thuéc 10 loai chan kép ho Paradoxosomatidae
da duoc giai trinh tu va luu trir trén Ngan hang
GenBank véi cdc ma sé. Phan tich khoang cach
di truyén gitra céc loai cho thiy sy phan tach rat
r6 gitta c&c lodi chan kép thuoc ho
Paradoxosomatidae va ho Polydesmidae.

Cay quan hé phét sinh gitra 10 loai chan kép

thuoc ho Paradoxosomatidae cho thiy, céc loai
thuoc toc Chamberlinini luén thanh tao mot
nhom riéng, pht hop véi hé thoéng phan loai
hinh thai. Tuy nhién, doan gen 680 bp COI ciing
chua phan anh dugc mdi quan hé tién hoéa giira
cac don vi phan loai khac trong ho
Paradoxosomatidae. Phan tich quan hé tién héa
trong ho Paradoxosomatidae can b sung thém
cac dan lieu phan tir khac (gen nhan va gen ty
thé) caa nhiéu loai hon.
Loi cam on: Cong trinh nghién ciru dugc thuc
hién véi sy tai trg caa Quy Phat trién Khoa hoc
va Cong nghé Qudc gia (NAFOSTED) trong
khudn khé dé tai No. 106-NN.05-2015.22.
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Nguyen Duc Anh, Nguyen Giang Son

MOLECULAR DATA AND PREMILINARY PHYLOGENY OF SEVERAL
PARADOXOSOMATID MILLIPEDE SPECIES IN VIETNAM (Diplopoda:
Polydesmida: Paradoxosomatidae)

Nguyen Duc Anh, Nguyen Giang Son
Institute of Ecology and Biologica Resources, VAST

SUMMARY

The paper provides new data on molecular sequences of 10 millipede species of the family
Paradoxosomatidae Daday, 1889 from Vietnam. A 680 bp fragment of the mitochondrial gene COI was
sequenced, and registered in GenBank with accession numbers. Similarity matrix and genetic distance (p-
distance) were calculated using the computer software MEGA 6.0.

The aligned dataset of the gene COI consists of 571 bp from 14 samples of 11 species including an
outgroup, Polydesmus denticulatus (C.L. Koch, 1847). Genetic distance and similarity matrix clearly show
the separation between the family Polydesmidae and members of the family Paradoxosomatidae. P-distance
values among paradoxosomatid species range from 0.063 to 0.236. Almost all p-distance values of
Polydesmus denticulatus with other paradoxosomatid species are higher than 0.2. Among same species, p-
distance values are also variable from 0.047 for Sellanucheza grandis, 0.063 for Tonkinosoma flexipes, and
relatively high (0.102) for Tonkinosoma jeekeli.

The phylogenetic trees were reconstructed using two methods: Maximum Likelihood and Bayesian
Inference. Both ML and BI trees support the separation of the tribe Chamberlinini from other species. The
relationship among other taxa, Tonkinosomatini, Sulciferini and Orthomorphini is unsolved due to limitations
of molecular data and samples. In addition, the taxonomic position of the species Tonkinosoma jeekeli is
recommended to revise.

Keywords: Polydesmida, Paradoxosomatidae, COI gene, millipedes, molecular data, phylogeny, Vietnam.
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