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¥ thuat phan tich gen méi truong (environmental DNA) dugc dinh nghia la phuong phap thu thap

va phén tich gen trong moi trudng tu nhién nhu dit, nudc va khong khi. Vi kha nang phat hién
su c6 mdt cua cac loai ngay ca khi khong nhin thiy chung, phan tich gen mdi truong dugc coi la phuong
phdp htiu hiéu trong nghién ctiu bao tén da dang sinh hoc nham diéu tra céc loai nguy cép quy hiém va
khé bét gip. Cho dén nay, phuong phdp nay da dugc st dung dé€ diéu tra cdc loai riia nudc ngot cuc ky
nguy cdp nhu Ruia hop zhou, Rua hoan kiém va loai Than lan ca siu trong moi trudng nude. Ky thuat
nay cang phat trién manh mé trong nhiing ndm gin day dé€ diéu tra cc loai thu quy hiém ndm trong day
Truong Son st dung vat ky sinh/htt mau. Nhiing ting dung nay cho thdy phuong phap trong tuong lai sé
la cong cu trg giup ddc luc cho cac nghién ctiu va cong tac giam sat, bdo ton da dang sinh hoc va danh gia

tac dong moi trudng trén ca nudc

T khoa: Gen moi trudng, eDNA, da dang sinh hoc, bdo ton, loai nguy cdp.

1. GIOI THIEU

Thuit ngli gen moi trudng (environmental
DNA hay thuong dugc st dung & dang rut gon
eDNA) dugc dinh nghia la ADN thu dugc tii cac
mau ma khong tach cdc sinh vat cdn nghién ctu
trudc khi phan tich. Cdc mau chu yéu thu dugc
ti phan, nudc ti€u va cac t€ bao bi€u bi c6 trong
moi trudng nudc hodc tdn tai trong cac hat hiiu
cd hodc vd co [1, 2]. Tuy nhién, cac nha khoa
hoc van con chua thong nhat vé dinh nghia thé
nao la phuong phdp gen moi truong. Mot s6 cho
rang bat ky lugng ADN hoa tan trong moi trudng
va k€ cd m&u mo cha sinh vat con lai trong moi
trudng ciing dugc coi la gen moi trudng [3]. Mot
s6 nha khoa hoc khac lai coi gen méi truong la
vat liéu di truyén thu tryc tiép ti cdc mau moi
truong nhu dat, trdm tich va nudc ma khong cé
ddu hiéu ctia cdc vat liéu sinh hoc [4]. Theo dinh
nghia hep nay gen moi trudng 1a mot lugng rat
nho té bao do sinh vat giai phdng ra moi trudng
va c6 thé phat hién dugc khi thu cic mau tii moi
truong [5]. Trong nhiing nghién ctiu gin day,
dinh nghia nay da dugc md rong va cac phan tich
ADN tif mau rudt, con trung, phan déu dugc coi
la gen moi trudng.

Thuat ngli gen moi trudng lan dau tién
dugc stt dung trong linh vuc vi sinh vat dé
mo td phuong phdp tach chiét ADN tu mau
dat ma khong cédn tach cac vi sinh vat la do6i
tuong nghién cttu ra khoi cdc mau cac mau dat
nay [6]. Cac ing dung clia gen moi trudng rat
da dang ti phén tich tién hoéa cta vi khuén,
nghién ctiu da dang vi sinh vat trong cac
moi truong séng dac biét, cho téi gidi trinh
tu toan bo hé gen cua vi sinh vét trong nuéc
bién [7, 8, 9]. Nhiing ting dung nay da tao
nén mot cudc cach mang trong nghién ctu
da dang sinh hoc, tién hoa va sinh thai. Khi
ky thuét nay tré nén dé dang st dung, dugc
nhiéu nguoi biét téi va gia thanh phan tich
giam xuéng nhanh choéng trong nhiing nam
gan déy, n6 dugc ting dung trong rdt nhiéu
linh vuc véi nhiéu ky thuat méi [1].

Vi cong nghé ngay cang phat trién, kha
nang phat hién mot lugng v6 cung nhé gen
moi trudng tang lén dang ké trong nhiing nam
vitia qua tif nhan dang mot loai, liét ké nhiéu
loai trong quén xa sinh vat cho téi thong ké su
bién d6i ctia quan thé (Hinh 1) [10, 11].

'Khoa Méi trivong, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi
2Khoa Sinh hoc, Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi
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A Hinh 1. 86 lugng bai bdo cong bd theo nim vé cdc nghién ciiu sit dung phuiong phdp gen méi trudng nhdim nghién
ctiu da dang qudn xa vi sinh vat, da dang qudn xd ngodi cdc loai vi sinh vdt hodc cd 2 tir nam 2000 dén ndam 2020 [11].

Gen moi truong tré thanh mot cong cu hiu
hiéu dé€ diéu tra cdc da dang sinh hoc diac biét
trong mdi truéng nudc vi sinh vat séng trong
moi trudng nudc thuong giai phong ADN ra moi
trudng va ADN c6 thé ton tai trong moi trudng
nudc tuong doi lau do c6 tinh 6n dinh cao hon
cac moi truong khac nhu khong khi va nudc [2,
12]. Gen méi truong c6 uu thé hon cac phuong
phap diéu tra truyén thong khac vi ky thuét nay
c6 thé phat hién cac sinh vat, ddc biét la cac loai
nguy cdp, quy hiém, ngay ca khi khéng quan sat
dugc chung. Vi vdy, viéc st dung gen moi trudng
trong cac nghién ctiu diéu tra cac loai sinh vat
khé phat hién phuc vu cong tic bao tén ngay
cang tré nén phé bién [2, 13]. Céc ting dung
khac bao gom phat hién loai xdm hai va nghién
cliu cdc tuong tdc cang nhu kiéu phén bé & muc
d6 hé sinh théi [10, 14].

Tuy nhién, v6i nhiing lgi thé 16n dugc ho trg
boi cong nghé hién dai, gen moi truong khong
thé thay thé hoan toan cdc phuong phap diéu
tra truyén thong. Thay vi d6, phuong phap nay
nén dugc stt dung két hgp véi cac phuong phap
khac dé€ c6 két qua tét nhét. Vi dy, khi ddnh gid
hiéu qua ctia ky thuédt gen moi trudng trong viéc
phat hién cac loai thu trong méi truong nudc
bién, cac nha khoa hoc nhén thdy ring cac thiét
bi gidm sat bang tiéng kéu truyén théng cé hiéu
qua cao hon trong viéc phat hién Ca heo cing
(Phocoena phocoena) nhung gen moi trudng lai
c6 thé phat hién Ca voi vay dai (Globicephala
melas) t6t hon. Vi véy, viéc két hop hai phuong
phap sé gitip cho chuong trinh giam sat thu dugc
két qua tét nhét [15].

2. UNG DUNG PHUONG PHAP GEN MOI

TRUONG O VIET NAM
2.1. S¥ dung vit lam mdu gen moi truong

Mot trong nhiing nghién ctu dau tién trén
thé giéi sti dung vat d€ diéu tra cac loai tha
quy hiém trong hé sinh thdi riing thuong xanh
dugc thuc hién tai mién Trung ctia Viét Nam
[16]. Trong hé sinh thai riing, vat cé s6 lugng
rt 16n, dé thu va thudng hut mdu cua cac vat
chu ddc biét 1a thu. Nghién ctu cta Schnell va
cdng su cho thiy cdc mau mdu cta vat chu co
thé gitt dugc trong co thé vit c6 thé git dugc it
nhdt 4 thang tli khi hat mau. Nhu vay, vit 1a mau
gen moi truong gan nhu ly tudng trong nghién
ctiu diéu tra cic loai tha c6 trong hé sinh thai.
Schnell va céng su thu cdc mau vit thudc gidng
Haemadipsa va sau d6 nhan ban cdc mau méu
thu dugc bang phan ting PCR va gidi trinh tu thu
dugc. Két qua nghién ctu nay cho thiy c6 it nhit
4 loai thu xudt hién trong ving nghién ctiu, bao
goém Tho vin trudng son (Nesolagus timminsi),
Mang trudng son (Muntiacus truongsonensis),
Son duong (Capricornis maritimus) va Chon bac
ma bic (Melogale moschata). Trong d6 Tho vin
trudng son va Mang trudng son la hai loai thu
quy hiém rét kho cé thé phét hién bang phuong
phap diéu tra thong thudng. Ngoai ra, nghién
ctiu nay cing phat hién mot loai chén &n sinh c6
quan hé ho hang gan gii v6i Chén bac md nam
(Melogale personata). Dua trén thanh cong ban
dau, phuong phép thu mau vit da dugc st dung
dé diéu tra Saola, mot loai thu quy hiém nhét
trén thé gisi, tai Lao va Viét Nam. Tuy nhién,
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phuong phap nay chua ghi nhén dugc Saola, c6 1&
vi $6 lugng ctia loai nay hién con qud it va cé thé
loai nay chi song trong nhiing viing khé ti€p can
trong day Truong Son [16].

Phuong phap thu mau vat d€ diéu tra thu cling
dugc két hop voi phuong phap dat bay anh dé tin
dung lgi thé ctia ca hai phuong phap [17]. Trong
nghién ctiu cua Tilker va cong sy, tdng sd cd 2043
mau vat thu dugc tii 98 vi tri dit bay anh va 104
mau dugc nhén ban va gidi trinh tu thanh cong.
Nghién ctiu nay xdc dinh dugc 25 loai thu va 7
loai xac dinh t6i gidong. Trong s nay, c6 19 loai la
tha mat dat. Danh sach loai thu dugc ti phuong
phap thu mau vit va ghi nhin bang bay anh c6
mtic d¢ tuong dong cao. Co 4 loai chi xac dinh
dugc bang phuong phap bay anh la Té té, Khi
duoi lgn (Macaca leonina), Cdy gdm (Prionodon
pardicolor) va Triét bung vang (Mustela kathiah)
va mot loai Méo gdm (Pardofelis marmorata) chi
phat hién dugc bang phuong phdp thu mau vat
[17]. Nhu vay, két hop ca hai phuong phap diéu
tra sé cho phép dua ra dugc két qua chinh xac hon
la chi dung mot phuong phap.

Phuong phap thu mau vat con dugc st dung
dé€ danh gia da dang di truyén cta loai Tho vin
trudng son quy hiém tai mién Trung Viét Nam va
Lao. Nghién ctiu ctia Nguyen va céng su da thu
dugc 4877 mau vat va dugc gop vao thanh 651 mau
dua trén dia diém thu mau va loai vit thu dugc. St
dung phuong phédp ma vach tng quét, Nguyen va
cong sy da ghi nhan ADN cta Tho vén trudng son
trong 11 mau gdp ti 5 dia di€ém nghién ctu [18].
Phuong phap giai trinh tu méi cho phép thu dugc
t6i 3000 nucleotid cta 6 gen ty thé. Cay phat sinh
loai x4y dung tii s6 liéu thu dugc cho thay loai Tho
van truong son ¢ da dang di truyén thdp gitia cac
vung nghién ctiu. Phuong phép danh gia da dang
di truyén ti mau vit nay mé ra mét hudng méi
trong nghién cttu da dang sinh hoc va dinh huéng
cho céc nghién ctiu tiép theo.

2.2. Diéu tra cdc loai quy hiém tii mau nudc

Phuong phap gen moi trudng dugc ap dung dau
tién tai Viét Nam vao nam 2015 d€ diéu tra 2 loai
rua cuc ky nguy cip, Rua hop zhou (Cuora zhoui)
va loai Rua trung bo (Mauremys annamensis)
[19]. Nghién ctiu nay xt ly 31 miu nude thu duge
tit tinh Bdc Kan, noi phan b tiém nang cta loai
Rtia hop zhou. Mac du khong ghi nhén loai nay
trong cdc mau nudc thu dugc, cac phan tich phat
hién ra loai Rua dda (Cyclemys oldhamii) trong 1
mau nudc va xdc nhan sy xudt hién cta loai nay
trong vung nghién ctiu. Ngoai ra, nghién ctiu nay
ciing tién hanh phan tich 149 miu nudc thu tu
cac tinh Pha Yén, Quang Nam va Quang Ngai.

Tuy nhién, khong mau nudc nao c6 ADN cua
loai rtia Trung B¢ va xac nhan loai ria nay c6
thé da tuyét chung trong tu nhién tai cdc vung
thu mau.

Phuong phap gen moi trudng cting da dugc
sti dung d€ diéu tra va xdc nhén su xudt hién
clia cd thé Rua hoan kiém (Rafetus swinhoei)
6 ho Xuan Khanh, ngoai thanh Ha Noi. Rua
hoan kiém la loai ruia 16n va quy hi€ém nhat
trén thé gidi. Viéc tim kiém cac ca thé khdac
cta loai rtia nay trén pham vi ca nudc la mot
cdng viéc rdt kho khin vi s6 lugng ca thé da
bi gidm di ddng k€ trong nhiing thap ky gin
day. Vao ndm 2017, Chuong trinh bao ton
rua chiau A phat hién mot ca thé ria mai mém
tai h6 Xuan Khanh nhung vi hé rong, ca thé
rua nay lai kha nho va kho tiép can, nén viéc
dinh danh bang phuong phdp quan sat khong
kha thi. Tuy nhién, qua phén tich rdt nhiéu
cdc mau nudc thu duogc tii h6 Xuan Khanh
cudi cung cac nha khoa hoc cting da tim thdy
ADN cuia loai Ruia Hoan Kiém va mé ra trién
vong x4y dung chuong trinh nhan nuoi sinh
san cho cédc ca thé con lai tai Viét Nam. Hién
nay, hoat dong diéu tra Rua Hoan Kiém bang
phuong phép gen moi trudng van dugc tiép
tuc thuc hién. Tuy nhién, thach thuc l6n nhit
la s6 lugng ca thé qua it va lugng nudc trong
cac thuy vic nghién ctu lai qué 16n nén viéc
phan tich gen mdi trudng tli cdc mau nude rat
kho khan.

Phan tich mau nudc cang giup hoat
dong diéu tra gidm sat loai Than lan cd sdu
(Shinsaurus crocodilurus) c6 tap tinh ban
thay sinh. Sti dung phuong phap qPCR [20]
da xdc nhan sy xudt hién cta loai nay tai 4
trong s6 6 dia diém nghién ctiu va ho trg két
qua thu dugc ti phuong phap diéu tra truyén
thong. Vi day la mot trong nhiing loai bo sat
nguy cdp, quy, hiém bi tdc dong manh bai cac
hoat dong san bat va mat mdi trudng séng,
phuong phdp gen moi trudng sé 1a cong cu hod
trg hitu hiéu trong viéc diéu tra loai nay trong
tuong lai, ddc biét tai nhiing vung c6 mat do
ca thé thép.

3. KET LUAN

Phuong phdp gen moi trudng la mot cong
cu tuong d6i méi trong nghién ctiu da dang
sinh hoc. Tinh htu hiéu cta phuong phap
nay da dugc thé hién trong nhiéu nghién ctiu
trén nhiéu déi tugng khac nhau. Phuong phap
nay ngay cang dugc s dung rdng rai trong
viéc diéu tra va gidm sat loai giap ho trg viéc
quan ly tai nguyén thién nhién. Véi su phat
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5 Moi trudng

trién ctia cong nghé sinh hoc, gen moéi trudng
ngay cang c6 nhiéu lgi thé so véi cac phuong
phap diéu tra truyén thong, nhu gia thanh canh
tranh, rat ngan thoi gian nghién cdu, do nhay
va chinh xdc cao hon. Ngoai ra, v6i dia hinh
doi nui hiém trd ¢ Viét Nam, st dung phuong
phap gen moi truong la lya chon hiéu qua va an
toan hon so v6i phuong phép diéu tra truyén
thong d6i véi cac loai phén b6 & subi cao. Tuy
nhién, do mot s6 loai ¢ Viét Nam phan bd
trong cac khu vuc nudc tinh, nudc ban, phuong
phdp gen mdi trudng ciing cé mdt s6 han ché
nhét dinh do bi anh hudng bdi d¢ tinh sach
clia nudgc. Vi vy, d€ ting hiéu qua cta phuong
phdp gen moi trudng, cic mau nay co thé duge
loc d€ loai bo cdn cat hodc mdt s thanh phan
khac nhu rong, réu trudc khi dua vao loc qua
mang loc eDNA. Tuy chua thé thay thé hoan
toan cac phuong phap truyén thong, phuong
phép gen moi trudng c6 thé hé trg va lam tang
hiéu qua thu dugc khi st dung két hgp. Mic
du viéc ung dung gen mdi trudng vao nghién
ctiu da dang sinh hoc tai Viét Nam bét ddu kha
mudn, nhiéu nghién ctiu mang tinh dot phd da
dugc tién hanh tai nudc ta, dic biét trong viéc
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ABSTRACT

APPLICATION OF ENVIRONMENTALDNATO
BIODIVERSITY RESEARCH AND CONSERVATION IN VIETNAM

"Faculty of Environmental Sciences, University of Science,

Environmental DNA or eDNA is defined as a technique to collect and analyze DNA of targeted
organisms from their living environment, such as soil, water, and air. As eDNA can detect elusive
species in samples even without seeing them, ithas been considered an effective measure in biodiversity
conservation study, especially in surveying endangered species, which are hard to observe using
conventional methods. To date, the approach has been employed to suvey the critically endangered
Zhou’s Box Turtle (Cuora zhoui), Swinhoe’s Softshell Turtle (Rafetus swinhoei), Vietnamese
Pond Turtle (Mauremys annamensis) and Vietnamese Crocodile Lizard (Shinisaurus crocodilurus
vietnamensis) based on collected water samples. The technique has also recently been advanced to
survey endangered terrestrial mammals in Truong Son Range using blood sucking leeches. These
applications show that eDNA is especially effective in monitoring terrestrial mammals and in the
future will be a very useful tool for surveying and monitoring endangered and elusive the species and
undertaking environmental impact assessments nationwide.

Key words: Environmental DNA, eDNA, biodiversity, conservation, endangered species.

Lé Diic Minh"', Ng6 Thi Hanh?

Vietnam National University, Hanoi
Faculty of Biology, University of Science,

Vietnam National University, Hanoi

45



