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Tém tat. Nghién ctru nay bude dau phan tich da dang di truyén cta loai giun dat Metaphire esupana
(Thai & Huynh, 1993) & Nam B0 dwa trén trinh tw gen ty thé COI (cytochrome c oxidase subunit I).
Tong cong 10 mau dai dién dwoc thu thap tir cac dia di€ém khac nhau va tién hanh giai trinh tw, sau d6
dwoc phan tich bﬁmg phuong phap xay dung cdy phat sinh chung loai va phan nhém di truyén
(MOTUgs). Két qua cho thay sy hién dién ctia bdn nhém di truyén riéng biét, véi gia tri bootstrap hd tro
cao (da s6 > 90%), phan anh mtrc d6 phan hoa di truyén rd rét trong loai. Cac nhém nay cé thé dai dién
cho cac dong tién hda doc lap, c¢6 kha ndng ton tai phan hoa dia ly hodc thich nghi cuc bé. Phat hién
nay gop phan lam sang to cdu truc di truyén va tiém ning da dang hda trong loai Metaphire esupana
(Thai & Huynh, 1993), dong thoi cung cdp co so dit liéu quan trong phuc vu cdng tac phéan loai va
danh gia da dang sinh hoc giun dat tai Viét Nam.
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Abstract. This study provides a preliminary analysis of the genetic diversity of the earthworm
Metaphire esupana (Thai & Huynh, 1993) in Southern Vietnam based on mitochondrial COI (cytochrome
c oxidase subunit I) gene sequences. Ten representative specimens were collected from various
locations, sequenced, and analyzed through phylogenetic reconstruction and MOTU delimitation. The
analysis revealed four genetically distinct groups, with high bootstrap support values (mostly >90%),
indicating significant genetic divergence. These groups may represent independently evolving
lineages, potentially shaped by geographic isolation or local adaptation. The findings contribute to a
deeper understanding of the genetic structure and diversification potential of Metaphire esupana (Thai
& Huynh, 1993), and provide a valuable reference for taxonomy and biodiversity assessments of

earthworms in Vietnam.
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1 Mo dau

Loai giun dat Metaphire easupana (Thai &
Huynh, 1993) duoc nhan dién dwa trén cac ddc
diém chén loai sau: Kich thwdc trung binh nho.
Mbi kiéu epi. L6 lung dau tién ¢ 12/13. Bitheca, c6
2 d6i 16 nhan tinh & gan duong bén cua 5/6/7.
Khong thdy nha phu sinh duc ¢ ca vung nhéan
tinh va vung dwc. C6 budng giao phd6i ¢ xviii.
Holandric, tai tinh hoan khong thong nhau. Manh
trang hinh lwgc. Vach 8/9/10 tiéu giam. C6 tuyén
phu sinh duc 6 vung duc (Hinh 1) [1].

Trude day, loai Metaphire easupana (Thai &
Huynh, 1993) dugc ghi nhan & Dong bang Song
Cttu Long véi tén Metaphire mangophila [2, 3]. Sau
nay, duoc Nguyén Thanh Tung va cong suw [4]
diéu chinh théng nhat lai. Loai nay séng trong 16p
tham muc trén bé mat dat noi c6 d6 4m cao nhuw
cac khe da hodc gan gb muc. Chi tim thay c4 thé

treong thanh tir gitra dén cudi mua mua.

Hién nay, loai Metaphire easupana (Thai &
Huynh, 1993) dugc ghi nhén tai nhiéu tinh thanh
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0 Viét Nam [5]. Tuy nhién cac nghién cttu truede
day chu yéu duya trén hinh thai, chwa lam r6 duoc
mutc d§ bién di di truyén noi tai trong loai. Hién
nay, viéc st dung cac chi thi phan tt, dac biét la
doan gen ty thé cytochrome ¢ oxidase subunit I
(COI), da chttng minh hiéu qua cao trong viéc
nhan dién loai, danh gid ranh giéi loai va phat
hién cac dong tién hda doc 1ap tiém an trong cac

nhom giun dat [6].

Phuong phap phan tich Automatic Barcode
Gap Discovery (ABGD) va xay dung cay phat
sinh chung loai la nhitng cong cu hitu ich trong
viéc xac dinh don vi phan loai phan t&¢ (MOTUs),
dac biét trong cac nhom c6 muc bién di cao [7].
Trong nghién ctru nay, chang t6i phan tich cac
mau M. esupana (Thai & Huynh, 1993) thu thap
tit mot s6 tinh & Nam BO dua trén trinh tu gen
COI, nham danh gia mtc 46 da dang di truyén
trong ndi b loai va thao luan kha nang ton tai cac

dong tién hda doc lap trong loai.
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Hinh 1. Metaphire easupana (Thai & Huynh, 1993) [1]
A1, A2: Vung dyec nhin tir phia bung; B: Vung nhén tinh nhin tir phia bung; C1, C2: B ti nhan tinh phai; D: Hé sinh
duc duc nhin ti phia lung; E1, E2: Tuyén tién liét phai; F1, F2: Manh trang; G: L4t cit ngang qua budng giao phdi; H:
L&t cit ngang qua thanh co thé€ ¢ xviii; Thudc ti 1é = 1 mm; Hinh chup, vé va lat cht ngang tir mau CTU-EW.012.03.
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2 Vat liéu va
nghién cttu

phuwong phap

21  Mau vat
Bang 1 trinh bay chi tiét cdc ma mau EW012
dung trong nghién cttu va cdc ma trinh ty da

dang ky trén GenBank.

Béang 1. Cac ma mau EW012 dung trong nghién cttu

Noi thu mau

TT Maimiu Ngu6n trinh ty
Toa do Pia diém Ngay thu, nguoi thu
1 EWO012.11 10°23'27,2N; nui C6 T, Tri Ton, An 09/11/2010, Nguyén Nghién ctru nay
(EW0051101d)COI 105059'56,1]3 Giang Thanh Tf,ll’lg (P2185534)*
2 EWO012.14 10°35'17,6N; nui Nhon, Tinh Bién, An  07/11/2010, Nguyén GenBank (OP787163)
104°57'02,0 Glang Thanh Tting

3  EW012.16COI
107009'44,8E Ria - meg Tau

10°31'33,0N; Tan Hung, TP. Ba Ria, Ba 26/10/2016, Nguyén

Nghién cttu nay

Qudc Nam (PZ185535)°

4 EWO012.17 10°24'15,0N; TT. Long Hai, Long Dién, 26/10/2016, Nguyén Nghién ctru nay
107°16'04,0F Ba Ria - Ving Tau Qu&c Nam (PZ185536)

5 EWO012.19 11°23'15,0N; nui Ba Den, TP. Tay 26/09/2019, Nguyén ~ Nghién ctru nay
106°09'26,2E Ninh, Tay Ninh Qudc Nam (PZ185537)"

6 EWO012.20a 11°15'58,3N; Ma D3, Vinh Ciru, Pong  16/10/2019, Nguyén Nghién ctru nay
107°04'09,5E Nai Qudc Nam (PZ185538)"

7 EWO012.21a 10°24'15,0N; TT. Long Hai, Long Dién, 17/10/2019, Nguyén Nghién cttu nay
107°16'04,0E Ba Ria-Ving Tau Qudc Nam (PZ185539)"

8 EWO012.22 08°42'11.0N; dao Con Son, Con Dao,  19/10/2019, Nguyén Nghién cttu nay
106°35'36.0E  Ba Ria - Viing Tau Thanh Ting va Nguyén (pz185540)

T. Bao Ngoc

9 EWO012.27LCOI1490 10°23'34,1N; nti C6 T6, Tri Ton, An  19/10/2020, Nguyén GenBank (OP787164)
104°59'58,1E  Glang Thanh Tung

10 EW012.28LCOI1490 10°06'20,5N; nui Hon Dat, Hon Pat,  20/10/2020, Nguy@én GenBank (OP787165)
104053'47,8}3 Kién Giang Thanh Timg

* Ma trinh ty da dang ky trén GenBank.

2.2 Phwong phap nghién cttu
Phuong phap giai trinh tu gen

Tich chiet DNA: St dung DNeasy Blood &
Tissue Kits (Qiagen, Valencia, CA, USA) dé tach

chiét DNA tir cac md co cua giun dat.

Khuéch dai trinh tw DNA: Thuc hién phan
tng PCR dé€ khuéch dai DNA. Cdp moi chung dé
khuéch dai doan gen COI 1a LCO1490 (5-GGTC
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AACAAATCATAAAGATATTGG-3) va COI-E
(5’-TATACTTCTGGGTGTCCGAAGAATCA-3')

[8, 9]. Chu trinh nhiét khuéch dai doan gen COI
duoc tién hanh theo Jirapatrasilp va cong su [10].
PCR  cqj dién di
(electronphorensis) trong 1% gel agarose-TAE,

San  phdm chay
quan sat dwdi danh sang UV va chup anh. Céc san
phdm PCR nhén ban thanh cong doan gen COI
dwoc lam sach véi QIAquick PCR Purification Kit
(Qiagen Inc.) hodc v6i enzyme ExoSap-IT.



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Ty nhién
Tap 135, S6 1S-1, 149-157, 2026 (Hoi thao IFB 2025)

pISSN 1859-1388
elSSN 2615-9678

Gidi va sidp xép trinh tw: Cac san phdm PCR
sau khi dwoc tinh sach tién hanh giai trinh tu gen
tai cong ty FirstBase (Malaysia). St dung phuong
phap doc trinh ty (dideoxy chain-termination) dé
phéan tich trinh ty gen vo6i Big Dye Terminator
v3.0 Cycle Sequencing Ready Reaction Kit
(Perkin-Elmer) va chay trén hé thong ABI prism
3100 hodc 3130x DNA sequencer. Cac trinh ty gen
dugc kiém tra bing phan mém ChromasPro va
sap xép béng chwong trinh MEGA ver 6.0 [11].

So sdnh trinh tw: Theo quy trinh cua
Altschul va cong sw [12]. T4t ca cac trinh tu duoc
kiém tra trén GenBank (NCBI) dé€ xac dinh mtc
do6 twong dong.

Phuong phap Maximum Likelihood (ML)

Phuong phdp ML duoc thuc hién béng
phan mém MEGA 6.0 d€ xay dung cdy phat sinh
chung loai, trong d6 d¢ tin cdy ctia cac nat duoc
uwdc luong thdéng qua phan tich bootstrap (1000
lan 1ap) [11].

Phuong phap ABGD (Automatic Barcode Gap
Discovery)

Phuong phap ABGD duwa trén khoang cach
di truyén gitta cdc trinh tw dwgc st dung dé phan
dinh ranh gidi loai va xac dinh cac nhém phan
loai phan tt [7]. Trong phan tich ABGD, cac thong
s0 duoc thiét lap: Pmin:0.001; Pmax:0.18; Steps:
10; X (relative gap width): 0.05; Kimura (K80)
TS/TV: 2.0; Nb bins (fordistance distribution): 10.

3 K&t qua va thao luan

3.1 K&t qua phan tich khoang cach di truyén
Biéu d6 phan bd khoang cach di truyén
cung cdp mot cai nhin tong quat vé muirc do bién
di gitta cac c4 thé trong tap mau. Truc hoanh biéu
thi cac gid tri khoang cach di truyén gitra cac cap
mau, truc tung thé hién s luong cdp tuong tng

v6i tiing muc khoang cach. Biéu d6 nay cho thdy
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bon dinh phan b6 rd rét, tuong tng véi cac
khoang: 0,00-0,02, 0,05-0,07, 0,09-0,12, va 0,14-
0,16. Dang phan bd nay phan anh ciu trac phan
tang ro rét trong di liéu di truyén, gitp nhan dién
cac murc do sai khac tir trong loai dén gitra cac loai
(Hinh 2).
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Hinh 2. Biéu d6 khoang cach di truyén doan gen COI
ctia nhém mau EW012
*nrb (number of recursive partitions): s6 lan ABGD lap
lai viéc phan nhom d€ xac dinh ranh gidi loai

Hai dinh dau tién (0,00-0,02 va 0,05-0,07)
phan 4dnh cac cdp mau cd mic d6 twong dong di
truyén cao, thuong dai dién cho bién di trong loai.
Céc nghién cttu tredc day nhue Hebert va cong suw
[13] va Lefébure va cong su [14] da chi ra ring
khoang cach di truyén trong loai thuong nam
dudi ngudng 0,02 dén 0,05, tuy theo tirng nhom
sinh vat. Do d¢6, su hién dién cta cac dinh nay xac
nhéan c6 sy ton tai clia cac cum ca thé gan ghi

nhau vé mat di truyén trong tap mau nghién ctu.

Dinh tht ba (0,09-0,12) dwoc xem la vung
chuyén tiép gitra bién di trong loai va phan hoa
gitta cac loai. Theo Puillandre va cong su [7],
vlung nay thuong la noi giao thoa gitta cac don vi
tién hdéa doc 1ap dang phan tach hoac co lich s
tién hoa gan nhau, va radt quan trong trong viéc

xac dinh nguwdng barcode gap mot cach hop ly.

Dinh cao nhédt cta biéu d6 nam trong
khoang 0,14-0,16, véi s8 lwong cdp mau chiém ty
1€ 16n nhét. Day la chi bao dién hinh cho sy phan
héa di truyén gitta cac loai. Theo cac nghién ctru

nhut Meyer & Paulay [15] va Ratnasingham &
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Hebert [16], cac cap mau thudc loai khac nhau
thuong c6 khoang cach di truyén trung binh tir
0,12 trd lén. Su tap trung cao tai dinh nay la co so
cho gia thuyét rang tdp mau chita nhiéu don vi
phan loai doc lap (MOTUs).

Dua vao sy chuyén tiép gitta dinh tht ba
va dinh thit tu, ngudng tach loai duwgc xac dinh tai
khoang 0,13, phu hop véi khai niém barcode gap
- mot gia tri ngudng giip phan biét ranh gidi
gitra loai [7, 13]. Viéc xac dinh ngudng nay cho
phép phén chia tap dit liéu thanh bon nhém di
truyén chinh (MOTUs), twong tng véi bon don vi
tién hoa doc 1ap, cd kha nang dai dién cho cac loai
sinh hoc khac nhau.

Két qua ttr biéu d6 va cac nghién ctru trude,
c6 thé dua ra két luan so bo rang: tap mau nghién
cteu c6 miec d9 da dang di truyén cao véi su phan
hoa 16 rét gitta cac nhom, phu hop véi viec phan

tach thanh nhiéu loai khac nhau. Phan tich nay
khong chi hd tro cho viéc nhan dién va md ta loai
ma con cd y nghia 16n trong cac nghién ctu vé
tién hoa va da dang sinh hoc.

3.2 K&t qua phan tich theo ABGD

Két qua phéan tich ABGD duwa trén trinh tw
gen COI da phan chia tong cong 10 mau EW012
thanh 04 nhom phéan tk (MOTUs) (Bang 2).

Cay phat sinh chung loai dwoc xay dung tir
dit liéu gene COI bang phuong phap Maximum
Likelihood véi ty 1é bootstrap 1000 cho thdy suw
phan hda 1 rét trong tdp mau EWO012, véi bon
nhanh don nganh duwoc x4c dinh. Do hd tro
bootstrap cao (da s6 dat 100%) cung c6 cau truc di
truyén 6n dinh, cho thdy cac nhdm nay c6 thé dai
dién cho bén don vi phan loai tién hdéa doc lap
(MOTUs) (Hinh 3).

Bang 2. Két qua phan tich theo ABGD

TT Nhom loai  S6 miu Céc mau Tén nhom
phan te
. Nhém 1 5 EWO012.11(EW005.110ld)COI; EW012.16COIL; EW012.17 EW012.20a; MOTU 1
EW012.21a
2 Nhém 2 3 EW012.14; EW012.27LCO1490; EW012.28LCO1490 MOTU 2
3 Nhém 3 1 EW012.19a MOTU 3
4 Nhém 4 1 EW012.22 MOTU 4
 EW012.20a
% 100 EW012.21a
60 EW012.16COI
100  EW012.11(EW005.110ld)COI
100 EW012.17
EW012.22
57 EW012.28LCO1490
100 EW012.14

100 EW012.27LCO1490

EW012.19a

Hinh 3. Cay phat sinh ching loai cia nhém mAu EW012 dua trén doan gen COI

Nhanh 1 ctia cay phat sinh chuing loai bao
gom nam maw: EWO012.11, EWO012.16COI,
EWO012.17, EW012.20a va EW012.21a, tao thanh
mot nhom don nganh ro rét voi do hd tro
bootstrap tuyét d6i (100%). Tuy nhién, bén trong

154

nhom nay, c6 thé€ quan sat thdy su phéan chia
thanh hai nhanh phu r6 rang, phan anh mét mtc
d6 da dang ndi nhom nhat dinh. Cu thé, mau
EW012.11 va EW012.17 tao thanh mét nhanh phu

riéng biét, cho thay su lién hé di truyén gan gui
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gitta hai mau nay. Mdc du hai mau duoc thu tai
cac dia phwong khac nhau (An Giang va Ba Ria -
Ving Tau), mic do twong dong vé trinh tw COI
cho thay kha nang chung thudc cung mot don vi
phén loai. Trong khi d6, nhém con lai gom
EW012.16COI, EW012.20a va EWO012.21a hop
thanh nhanh phu th hai. Dang chu y, hai mau
EW012.20a va EW012.21a lién két chat ché vdi
nhau, c6 thé€ do duwgc thu ¢ hai vi tri gan nhau
trong vung Dong Nam Bo (Dong Nai va Ba Ria -
Viing Tau), cho thdy kha ning cao thudc cung
quan thé dia phuong. Mau EW012.16COI déng
vai tro la nhanh géc trong cum phu nay nhung
van lién két gan voi hai mau trén, cho thdy su
twong dong di truyén & mirc d6 trong loai. Su chia
tach thanh hai nhanh phu trong cing mét MOTU
cho thdy nhém nay c6 da hinh di truyén ¢ mutc 46
thadp, nhung chua vuot qua ngudng barcode gap.
Két qua phan cum ABGD xac nhan toan by nhém
nay van nam trong cling mot don vi tién hoa,
twong tng véi mot loai duy nhat, mic du da bat
dau c6 nhitng d4u hiéu phéan hoa dia ly nhe. Day
la hién tuong thuong gdp trong cac quan thé giun
dat c6 phan bd rong, sinh séng ¢ nhitng vung c6
diéu kién dia hinh hodc vi khi hau khac biét [17,
18]. Két qua cho thdy nhanh 1 dai dién cho mét
don vi tién hoéa 6n dinh, c6 kha nang tuong tng
véi mot loai sinh hoc, nhung dong thoi thé hién
ddu hiéu phan hoéa quan thé ban dau, diéu nay
dat ra hudéng nghién ctru sau hon béang dit liéu da
gen hodc phan tich cdu tric quan thé trong

tuong lai.

Nhanh 2 bao gom ba mau EW012.14,
EW012.27LCO1490 va EWO012.28LCO1490, tao
thanh moét nhanh phu don nganh véi do hd tro
bootstrap tuyét ddi (100%). Cum nay duwoc phan
tach ro rét khoi cac nhanh con lai, phan anh sw
biét lap di truyén dang ké va goi y kha nang dai
dién cho mét MOTU. Mttc 6 phan tach ro gitta
nhénh 2 va nhanh 1 cing phu hop véi két qua
biéu d6 khoang cach di truyén trude do (~0,13),

cung cd gia thuyét vé ranh gidi loai gitta cac mau
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nghién cttu. Cac mau thudc nhanh nay duoc thu
thap tai Tinh Bién va Tri Ton (An Giang), cung
véi nui Hon Dat (Kién Giang), day la khu vue déc
trung boi cac ndi ¢d 1ap nam trong vung dong
bf“ing Tay Nam B9, mdt moi truong cd thé tao diéu
kién thuan loi cho qua trinh phéan héa di truyén
dwdi tac dong cta rao can dia ly va sinh canh. Su
don nganh rd nét va mirc d¢ phan hda di truyén
sdu gitta nhanh nay véi cac nhom khac cung co
gia thuyét phan hoa allopatric do cau truc dia
hinh phan manh [17, 19].

Nhanh 3 la mau don EW012.19a, tach biét
ro rét khoi tdt ca cac nhoém con lai véi gia tri
bootstrap cao, cho thdy mitc do phan hda di
truyén dang ké. Viéc mot ca thé don 1é tao thanh
mot nhanh riéng biét thwong ham y ba kha nang;:
(i) dai dién cho mot loai chwa dwoc mo ta; (ii) la
két qua cta hién twong lai gitta cac dong khac
biét; hodc (iii) phan anh murc d¢ bién di di truyén
ndi bd cao. Tuy nhién, trong két qua phan tich
hién tai, két hop vdi cac chi s6 khoang cach di
truyén, gia thuyét hop ly nhat 1a mau nay dai dién
cho mot MOTU. Céac nghién cttu trede day cua
Meyer & Paulay [15], Puillandre va cong su [7]
cling chi ra rang cdc mau don tach biét c6 thé
phan anh su ton tai ctia cac dong tién hda cd hodc
cac loai hiém véi phan bd hep, doi hoi khao sat
thém véi s8 lwong mau 16n hon. EW012.19a duoc
thu thap tai nti Ba Pen (Tay Ninh). Diéu kién dia
ly biét 1ap va do cao tuwong ddi ctia khu v nay co
thé la yéu t6 gop phan tao nén su biét lap di
truyén quan st duogc. Mau nay c6 thé dai dién
cho mot dong tién hoéa ddc hitu, can duoc xac
minh thém qua phan tich hinh thai va mo rong

pham vi 1dy mau.

Nhanh 4 ciing 1a mau don EW012.22, tao
thanh mot nhanh tach biét hoan toan vd&i cac
nhém con lai trong cay phat sinh. Mau nay duoc
thu tai dao Con Son, Con Dao, mot vi tri dia ly
cach biét v4i dat lién, diéu nay cing cd kha ning
day la mét MOTU. Két qua phan cum ABGD

cling xac nhan sy khac biét di truyén rd rét ctua
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mau nay so véi cac MOTU khéc. Su phan tach nay
phu hop véi cac nghién ctu truée dé cho thdy
hién twgng phan hoa di truyén manh thuwong xay
ra ¢ cac quan thé sinh vat song trén dao do ¢o lap
dia ly lau dai va rao can dong gen [20, 21]. Ngoai
ra, nhiéu nghién ctu vé giun dat cing ghi nhan
st da dang hoa nhanh va ciu tric quan thé phan
manh la dac diém pho bién ¢ cac hé sinh thai dac
thu nhu dao hodc vung nui thap biét lap [17, 19].
Vi vay, su tach biét cila EW012.22 ¢4 thé dai dién
cho mét dong tién hoa riéng biét can duoc nghién

ctru thém.

Sy chia tich thanh bdn nhanh, mdi nhanh
déu don nganh va c6 do hd tro cao, hoan toan
phtt hop véi két qua tir biéu do6 khoang cach di
truyén, noi b&n dinh phan bd chinh duoc xac dinh
va barcode gap nam ¢ khoang 0,13. Két qua
nghién cttu cho thiy ton tai bon MOTU trong tap
mau EWO012. Tuy nhién, d&¢ xdc nhan cac MOTU
nay co teong tng vdi cc loai sinh hoc hay khong,
can tich hgp thém d@ liéu hinh thai, dia sinh hoc
va sinh thai hoc, theo hudng ti€p can phan loai
hoc tich hop [22].

4  Kétluan

Cay phat sinh loai dua trén gen COI v6i hd
tro bootstrap cao va phan tich ABGD, cidc mau
EW012 dwgc dinh danh hinh thai la Metaphire
esupana (Thai & Huynh, 1993) dwgc phan thanh 4
nhom di truyén (MOTUs). Diéu nay cho thay loai
nay c6 thé dang chita cac dong tién hda doc lap,
phan anh sy phan héa manh vé mdt di truyén

trong loai.

Can mo rong vung thu mau nhim kiém tra
d6 on dinh ranh gidi di truyén. Két hop dix liéu
hinh thai dé€ xac dinh chinh xac md&i lién hé gitra
cac don vi phan loai di truyén va phéan loai truyén
thong. St dung thém céc marker di truyén khac
(nhu 16S, 28S) dé€ kiém chiing tinh don nganh caa

cac nhom. Phan tich cau tric quan thé trong cac
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MOTUs c¢6 phéan b6 rong d€ danh gia mic do sai

khac di truyén ndi bo.
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