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Tém tit: Nghién ciru di truyén quan thé gop phan quan trong trong viéc danh gia qua trinh tién hoa
clia cac quan thé co hinh thai khac biét hodc bi ngan cach vé mat dia ly va cling dong mét vai tro
dang ké trong viéc x@y dung cac ké hoach béao ton thich hop cho cic quan thé nay, dic biét dbi voi
cac loai nguy cap. Trong cac chi thi sinh hoc phan tir, microsatellite dugc Iya chon trong nhidu
nghién ctru da dang di truyén quan thé vi c6 murc da hinh cao va c6 thé cung cdp nhimng thong tin
hitu ich vé dic tinh di truyén cua quén thé Cac phén tich dya trén chi thi microsatellite cung cap
nhing thong tin nhu da dang di truyén, cau tric, lugng nhém c6 dac diém di truyén khac biét, lich sir
tién hoa ctia quan thé, ciing nhu muc do giao phdi can huyet Bai bao nay gidi thiéu phuong phap st
dung chi thi microsatellite trong nghién ciru di truyén quan thé loai Than lan ca sau (Shinisaurus
crocodilurus vietnamensis) tai Viét Nam. Phuong phdp phan tich hién tuong thit c6 chai trong quan
thé tai Viét Nam cho thdy lwong c4 thé sinh san cta quan the nay da bi suy giam dang ké. Két qua
cuia nghién clru nay c6 ¥ nghia quan trong trong viéc bao ton loai bo sat nguy cap ndy va cho thiy
nhimg bién phap bao ton khan cip dé bao vé loai nay khong bi tuyét chung trong tuong lai.
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that o chai.

* Téc gia lién hé. DT.: 84-38584995
Email: le.duc.minh@hus.edu.vn
https://doi.org/10.25073/2588-1094/vnuees.4158
100


mailto:le.duc.minh@hus.edu.vn
https://doi.org/10.25073/2588-1094/vnuees.

N.T. Tham va nnk. / Tap chi Khoa hoc PHQGHN: Cdc Khoa hoc Trdi dat va Méi truong, Tap 33, S6 1S (2017) 100-108 101

1. Mé dau

Microsatellite & chi thi sinh hoc phan tir
dong troi thude gen nhan, bao gom cac doan lap
ctia nhitng trinh tu nucleotit ngan va c6 tinh da
hinh cao [1].

Microsatellite dac trung boi doan trinh tu
dugc lap lai va s6 1an lap lai [2, 3]. Trinh ty it
thay d6i ¢ vang ria cua doan lip (flanking
region) 1a co s¢ dé thiét ké moi nhan dong cho
cac doan microsatellite [4].

Microsatellite c6 tin suit dot bién cao nén
trong nhitng nim gan déy, chi thi ndy duoc sir
dung rong rai va chiém wu thé trong céc nghién
ctru lién quan toi di truyén quan thé [1, 5-9].
Hon nira, microsatellite cling dugc nhan ban
dua trén phan tmg chudi polymerase (PCR), do
d6 c6 thé st dung phuong phép twong d6i don
gian ndy dé phan tich mirc d6 da hinh vé
microsatellite.

Trong nghién ciru quan thé dong vat hoang
da, bén canh nhitng thdng tin ve cau trdc quan
thé, chi thi microsatellite con cung cap thdng tin
vé muc d can huyét muc do khac biét giua cac
quan the quan thé phy, mirc do suy giam, gia
tang quan thé, quan hé huyét thong, hiéu tng
that co chai, phat hién hién tuong phét tan va
nhap cu [3, 10-12].

Than lan ca sdu (Shinisaurus crocodilurus
Ahl, 1930) la mét trong nhirng loai bo sat bi de
doa tuyét ching cao nhat trén thé gisi, hién
duge xép ¢ bac EN (Nguy cip) trong Danh luc
Do IUCN (IUCN, 2017) va c6 tén trong Phu luc
| cia Cong uée CITES (CITES, 2017) [13].

Loai nay c6 ving phan bd nam rai rac ¢ cac khu
vuc rimg thudng xanh ¢ mién Nam Trung Quéc
va Pong Bic Viét Nam. Kich ¢ quan thé cua
loai Than lan ca sau & Trung Qudc udce tinh chi
khoang 1000 ca thé, & Viét Nam wdc tinh
khoang 150 ca thé [14, 15]. Bén canh do, quan
thé cua loai Than lan c& sdu ¢ Viét Nam gan
day dugc x& dinh la phén Ioal mon
Shinisaurus crocodilurus vietnamensis ! Ap
lyc tir viéc san bat va budn ban trai phap luat aé
lam sinh vat canh ciing nhu sinh canh bi thu
hep, chia cit va suy thoai da anh huong nghiém
trong dén cong tac bao ton va quan thé cua loai
nay ca & Viét Nam va Trung Quéc ™.

Nghién ctru ndy tim hiéu vé dic diém di
truyén quan thé ctia loai Thin lan c4 siu & Viét
Nam nham cung cap co s& khoa hoc cho viéc bao
t6n va phuc hdi quin thé cua loai trong tw nhién.

2. Vat liéu va phwong phap nghién ciru

Trong nghién ctu nay, ching téi sir dung
bén muoi hai miu cia phan lodi Thin lan ca
sdu viét nam (Shinisaurus crocodilurus
vietnamensis) duoc thu tai cac dia diém khéc
nhau & mién Bac Viét Nam va déi chiéu véi
mot mau thu duge tir céc c& thé trong budn ban.
Hau hét c4c mau phan tich 1a mot manh vay nho
tr phan dudi cua Than lin cd siu. Ngoai ra,
chlng t6i ciing sir dung hai mau nuée bot thu
tai Vuon thi Duisburger (CHLB buc). Ky hiéu
va thong tin chi tiét cua cac mau sir dung trong
nghién ctru nay duogc trinh bay ¢ Bang 1.

Bang 1. Thong tin mau vt sir dung trong nghién ctru

Ki hiéu Dia diém SO luong
Si1-Si8 ;Si12-Si16; Si50  Nui Yén Tir, thudc cac tinh Quang Ninh va Bic Giang 23
Si52-54; Si56
Si21-Si25;Si9-Si11 Khu Bao ton thién nhién Dong Son-Ky Thuong, tinh Quang Ninh 8
Si17-Si20 Hai Ha, tinh Quang Ninh 4
Si26-Si30 Mau bi buén ban tai Ha Nbi 5
Si81, Si82 Mau thu & Vuon thi Duisburg, CHLB Birc 2
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Bang 2. Thong tin mdi sir dung trong nghién ciru

Trinh tu mdi (F: xudi, R: nguoc)

thudc

EX01 F:CATCAGCCTGGAAAGACTCA
R :GACAGTTATTCGTTAGGTGGAA

EX03 F:-TCAACGAACCATTTCAGC
R:CATGTCATGCGAACAAGC

EX04 F:CCCAGGTAGGCTTGTATG
R:TGACCACCGACCAGTTAT

EX06 F:GCATATTAAGAACTGGAGCCT
R:GTGCAGCCCACATGATTG

EXO07 F:ACAAGCTGGAACTCAAGGG
R:TGACATACACGAAATAACGAAT

EX08 F: TGAGTGCGTGTATGTGTAT
R: ATCCGTCCCGATGAAATG

EX09 F-TGGAAGGCAAAGTGGTGA
R:GAGGGATGGAAATGAGTGAG

EX10 F:CCTGTATCCTCCCCTCCT
R:TGCTGCACTGTGCCTATT

EX11 F:AGCAATGAGCAGGACTGAA
R:ACATGCTGAGATGGAGGG

EX12 F:GGCACTTCTTCCTCTTAC
R:TCTCACTGGAGCATTTTG

Mau ] Tai liéu tham
danh  Kicu lap khao
dau
231-259 FAM (GT) Huang et al.
(2014)
271-299 FAM (GT);7N,(CA)s Huang et al.
(2014)
238-278 FAM (GT)y Huang et al.
(2014)
194-248 FAM (GT)y4 Huang et al.
(2014)
188-232 HEX (GT)x Huang et al.
(2014)
190-254 FAM (TG)sNu(TG).4 Huang et al.
(2014)
169-199 HEX (AC)x Huang et al.
(2014)
250-282 FAM (CA)y Huang et al.
(2014)
156-182 HEX (CA)sNL(AC)z Huang et al.
(2014)
185-209 HEX (TG)y Huang et al.
(2014)

2.1. Phwong phdp tich chiét DNA tong

Céc mau vat duoc tach chiét DNA tong sir
dung hai b Kit: Dneasy Blood and Tissue Kit
(Qiagen, Puc) véi cac mau nudc bot va
GeneJET Genomic DNA Purification Kit
(Thermo Fisher Scientific, My) voi cidc mau
vay. Qué trinh tach chiét mau theo qui trinh cua
nha san xuat c6 diéu chinh. Sau khi rira mau
bang dém lan 2 (AW1 voi Kit Dneasy Blood
and Tissue va Wash Buffer 2 véi GeneJET
Genomic DNA Purification Kit), thuc hién ly
tdm kho véi thoi gian va vong quay tuong tu
v6i bude cudi cling dé tang hiéu qua budc hoa
tan DNA. O budc cudi cung, thay vi thém 200
ul dém dé hoa tan DNA nhu hudng dan ciia nha
san xuét, chi ¢6 60-70 pl dém duogc sir dung d6i
v6i mau mé va 40 pl dbi véi miu nude bot.

Mbi lan tach chiét déu c6 dbi chimg am di kém.
Chat luong DNA tach chiét duoc kiém tra bang
cach dién di trén gel agarose 1% trong dém
TBE 1X (Tris base, Boric acid, EDTA pH 8) &
70V trong 40 phat.

2.2. Phuong phap PCR

Phan tmg nhan ban cic doan microsatellite
c6 kich thude trong khoang 150-300 bp dugc
thuc hién véi cap mdi danh déu huynh quang
mdt chiéu xudi. Hai mau duoc sir dung dé danh
dau 12 FAM va HEX (Bang 2).

Téng thé tich mdi phan ung 1a 24,7-27,7 pl
bao gdm 1,7 pl khuén, 1,5 pl mdi chiéu mdi (10
pmol/ul), 7,5 pl H,0, 12,5 pl DreamTaqg Master
Mix. Qua nhiéu lan thir nghiém, chi ¢6 phan
(g cua hai cip mdi EX01F-EX01R va EX11F-
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EX11R c6 thé cing nhan dong trong mdt phan
mg. Phan tng dién ra voi chu trinh nhiét cu thé
nhu sau: 95°C trong 5°; 35 chu trinh phan {(mg &
95°C trong 30°°, 54-59°C trong 30, 72°C trong
40; 72°C trong 10°. Nhiét do phan tmg dua
theo Huang et al. (2014) [14] va c0 chinh ly dya
trén diéu kién thyc té.

San pham PCR duoc dién di kiém tra trén
gel agarose 1% trong dém TBE 1X ¢ 90V trong
30 phat. Sau dé, san pham PCR dugc phan tich
bing dién di mao quan théng qua cdng ty
thuong mai First Base (Ma-lai-xi-a). bé glup
tiét kiém thoi gian va chi phi, cac san pham
PCR cua cac cap mdi dugc tron voi nhau dua
trén mau danh ddu va kich thudc va cho vao
mot ong epp 1,5ml, cu thé nhu sau: EXO04-
EX12, EX03-EX06-RX07, EX09-EX10.

2.3. Phwong phdp phan tich va tinh todn thong ké

Két qua 'ghu dqu tur djén di mao quan dugc
phén tich bang phan mém Peak Scanner va
GeneMapper (Hinh 1).

Sau tinh chinh, két qua kich thuéc alen
thuong khdng phai nguyén ma la c6 phan thap
phan ¢ sau boi phuong phap phan tich khéng
dua ra chinh xac tuyét dbi. Néu chi st dung
phuong phap lam tron thong thuong sé khdng
cho kich thudc chinh x&c cua alen va vo tinh
lam ting lugng alen cua mot locus. Do vdy can
luu y céc alen c6 d6 léch chuan nho (dudi 0,5)
nén quy mot alen véi kich thude hop ly.

Trong nghién ctru nay, chung téi st dung
liéu microsatellite dé phat hién hién tugng that
c¢b chai (bottle neck) trong quan thé cua phan
loai Than lan ca sdu Viét Nam.

Applied
Biosystems FaE
per ¢

o ) IET) = 153 ]

Hinh 1. Kich thudc cta cac dinh dugc xac dinh béng
dién di mao quén.

Hién tuong thit c6 chai xay ra khi quan thé sinh
san (effective population) bi giam sut dang ké
l[am anh huong nghiém trong t6i mac do da
dang di truyén trong quan thé.Hién twong that
¢d chai dugc danh gia thong qua 3 loai kiém
dinh 1a tartest ddu hiéu (Sign Test), test khéac
biét chuan (Standardized Differences Test) va
test Wilcoxon (Wilcoxon Sign Rank Test). Cac
phan tich nay nhim xac dinh do léch di hop tir
gilia quan thé thyc té va quan thé ly thuyét.
Phan mém BOTTLENECK 1.2.02 [17] véi 3
mod hinh, M6 hinh alen v6 han (IAM), M6 hinh
dot bién timg budc (SMM) va M6 hinh hai pha
(TPM), dugc stir dung cho phén tich nay. Trong
budc chay md phong, 1.000.000 lan lip duoc
thuc hién cho méi phan tich.

3. Két qua va thao luan
3.1. Téch chiét DNA tong

Qua trinh tach chiét cho hiéu qua cao 42/42
mau thanh c¢éng véi bang dién di hau hét I tim
cao, sng, hau nhu khéng c6 dai mo. Két qua tach

chiét t6t 1a do thoi gian tir khi thu mau dén khi
tach chiét ngan va chat luong mau tot (Hinh 2).

MK Si33 Si34 Si35 Sis0 sj52 SiS3 Sis4

-

Hinh 2. San pham tach chiét mot mau véi Marker 1kb
trén gel agarose 1% vdi TBE 1X & 70V trong 40 phut.
MK: chi thi danh d4u kich thuéc; Si: ky hiéu sé mau
ctia Thén lan ca sau.
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si10 Sill Sil2 Sil3

MK Si1 si2  si3  si4  sis 5(9" sua

Hinh 3. Két qua PCR ciia mdt mau: A. San pham PCR ctia hai cgp moi EX1-EX11; B. San pham PCR ciia moi EX10;
C. San pham PCR cua moi EX08. MK: chi thi danh dau kich thudce; Si: ky hiéu s6 mau cua Than lan cé sau.

3.2. Két qua dién di san pham PCR

Phan tmg PCR thanh cdng voi 293/294
phan tng. Phan tmg khdng thanh cbng la phan
mg nhan ban locus EX03 ddi véi mau Si8l.
Trong cé4c phan tich quan thé, mau nay s& duoc
gan gia tri thiéu liéu. San pham dién di chung
ctia 2 moi EX01 va EX11 cho bang dién di sang
v6i 2 biang c6 khoang cach rd rét. Dbi véi cac
san pham PCR khéc, bang dién di ciing ¢6 cho
bang sang va gon nhu EX4, EX7, EX9, EX10,
EX3, EX6, EX7, EX12, mbi EX08 cho bang to
va hoi mo (Hinh 3).

3.3. Két qud xdc dinh kich thude

Két qua thu dugc sau khi doc kich thudc
cho dinh cao véi do rong tot dbi voi cac moi
EX4, EX7, EX9, EX10, EX3, EX6, EX7,
EX12. Mbi EX08 cho rat nhiéu peak véi chiéu
cao va do rong tot ddi voi tat ca cac mau. Két
qua nay mot phan nao ciing duoc Iy giai boi két
qua dién di khi bang dién di khong sic nét.
Nguyén nhan duogc Ii giai 12 moi EX08 khong
ddc hiéu voi quan thé Than lan ca sdu tai Viét
Nam (Hinh 4, 5). Céc kich thuéc cua alen thu
dugc tiép tuc dugc téng hop vao bang cho cac
phan tich di truyén quan thé sau ndy (Bang 3).

Hinh 4. Két qua xac dinh kich thude 2 alen cua 2
mau Si 1 va Si2 cia hai cap moi EX03 va EXO06.

Appiied
BiEysrems

PR

Hinh 5. Két qua x4c dinh kich thudc 2 alen ctia 2 mau
Sil va Si2 cua cap mdi EXO8F- EXO8R.
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Bang 3. Kich thudc alen sau khi chinh ly

0.2 0.3 0.4 0,5 06 o7 T

EX06 EX06

Alenl Alen2 Alenl Alen2
Sil 203,25 207,42 203 207
Si2 207,33 211,46 207 211
Si3 207,41 211,53 207 211
Si4 207,13 211,21 207 211
Si7 211,16 211,16 211 211
Si8 211,18 211,18 211 211
Si10 203,01 211,23 203 211
Si12 211,28 207,14 211 207
Sil3 211,2 211,2 211 211
Sil4 207,1 211,24 207 211
Si22 211,19 211,19 211 211
Si23 211,22 211,22 211 211
Si24 207,13 211,3 207 211
Si25 211,18 211,18 211 211
Si32 27,03 207,03 207 207

Bang 4. Két qua phén tich hién tugng that ¢d chai

M5 hinh dot bién  Kiém tra d6i chimng

Kiém tra khac biét chuan

Kiém tra déi chitng Wilcoxon

IAM P: 0.05738 T2:1.342
P: 0.08988
TPM P: 0.45878 T2: -0.065
(70% SMM) P: 0.47471*
SMM P: 0.00031 T2: -2.703
P: 0.00344*

GTK: 0.97559
doi: 0.06445
P2:0.12891
GTK: 0.84961
doi: 0.17969
P2: 0.35938
GTK: 0.00098
déi: 1.0

P2: 0.00195

Chu thich: IAM — M0 hinh alen vé han; SMM — M6 hinh d(f)t’bién timg budc; TPM — M6 hinh hai pha;
GTK — Gia tri khuyét

3.4. Phdn tich hién twong thdt co chai trong
quan thé

Két qua phan tich st dung phin mém
BOTTLENECK 1.2.02 cho thiy trong 3 md
hinh st dung ¢6 2 mé hinh, M6 hinh alen vo
han va M@ hinh hai pha, khdng phét hién thay
hién tuong thit cb chai (P>0.05). Ca 3 phuong
phép phan tich xac suat thong ké, kiém tra dbi
chung, kiém tra khac biét chuan, va kiém tra
dbi ching Wilcoxon, déu cho ra két qua twong
ty. Tuy nhién, M@ hinh dét bién timg budc lai
cho thay quan thé nay c6 hién tugng nghén cb

chai (P<0.05) ¢ ca 3 phuong phap phén tich
théng ké (Bang 4). Vi Md hinh dot bién ting
bude phi hop nhét vai sb liéu microsatellite M)
c6 thé két luan quan thé Than lin ca siu & Viét
Nam c6 hién tuong thit c6 chai hay suy giam
dang ké lugng ca thé sinh san. Hién twong nay
c6 thé gay ra do tinh trang sin bt qua muc cac
ca thé trong tu nhién trong nhitng nam gan day.

Ngoai phan tich trén, bo dir liéu kich thude
cac doan microsatellite dugc sir dung rong réi
trong rat nhiéu cac phan tich khac nhau va cé
thé cho biét dugc nhiéu thdng tin vé quan thé
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loai ™. Mot phan tich c6 thé thu duoc nhu gia
tri thong ké F, ciu tric quan thé, phat hién
nhiing thay doi trong kich thudc quan thé, udc
tinh kich thudc quan thé sinh san [18, 19].

Mot phan mém phan nhém nhu BayesAss+,
STRUCTURE, BAPS, GeneClass,
NewHybrids, BayesAss+ [17, 20-22] c6 chic
ning du doan ty 18 phat tan giita cac quan thé.
STRUCTURE, BAPS, GeneClass c0 chirc ning
phan thanh cac nhém khac nhau vé mat di
truyén dwa trén tin s6 alen. Phin mém
STRUCTURE ciing ¢ thé xay dung mot cay
phat sinh don gian minh hoa khoang cach di
truyén giita cac nhom. NewHybrids st dung
phan phdi xac suat dé chia thanh cac nhom
thuan ching hay lai tao. Mot phan mém c6 chirc
ning ude tinh su bién ddi vé kich thudc quan
thé, dong gen nhu MSVAR, LAMARC va
Isolation By Distance [23]. Hickory la mot
phan mém udc tinh cac thdng ve cau tric quan
thé. Ngoai ra con c6 mot phan mém tich hop
nhiéu chic nang n6i trén nhu Arlequin,
FSTAT, GENETIX [24].

4. Két luan

Trong nghién ctru nay, dua trén phén tich
chi thi microsatellite coi M6 hinh d6t bién ting
budc cho thiy quan thé Than lin c& siu & Viét
Nam c6 hién tugng that c¢6 chai hay suy giam
dang ké luong ca thé sinh san. Nhu vay, sir
dung chi thi microsatellite trong nghién ciu
quéan thé cac loai dong vat hoang dé gidp cung
cip cac thdng tin chi tiét d& dua ra phuong an
bao ton thich hop cho timg lodi nhu ngin chin
lai tao giira cac loai phy, kiém tra con lai thuan
chung, biét ro_tinh trang nguy cip vé mat di
truyén cua quan thé loai théng qua wéc tinh
kich thudc, nhan biét su suy giam cO thuc su
xay ra gan day hay khdng. Ddi véi viée nghién
cuu loai dua trén chi thi microsatellite, trudc
hét can xac dinh rd muc dich nghién ctu dé lwa
chon phuong phap phan tich hiéu qua, tiét kiém.

L&i cam on

Nghién ctru nay dugc tai tro boi Chuong
trinh Béi tac nang cao trinh d nghién ciru khoa
hoc (PEER) va Co quan Hop tac Phét Trién
Quéc té (USAID), Hoa Ky va Vuon thd
Cologne, CHLB btc.
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Application of Microsatellite to Population Genetic Study
of the Crocodile Lizard (Shinisaurus crocodilurus Ahl, 1930)
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Abstract: Population genetic studies play an important role in designing appropriate conservation
plans, especially with regard to morphological distinct or geographically isolated populations. Among
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available molecular markers, microsatellite is a marker of choice in many population genetic studies
because it has a high mutation rate, and as a result, can provide valuable insights into genetic history
of a population. Specifically, analyses based on microsatellite can help determine genetic diversity,
genetic structure, the number of genetically distinct populations, genetic history, and inbreeding
coefficient. In this study, we present methods for generating microsatellite data for the population
genetic study of an endangered species, the Crocodile Lizard (Shinisaurus crocodilurus vietnamensis),
in Vietnam. Our bottle neck analyses using microsatellite data show that the population of this species
in Vietnam already experiences a severe reduction of effective population size. The results of the study
have critical implications for conservation of this endangered species in the near future.

Keywords: Crocodile lizard, Shinisaurus crocodilurus, Microsatellite, Population genetics,
Bottlenecks.



