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UNG DUNG PHUONG PHAP PHAN TiCH DNA TRONG DINH LOAI
MAU SUNG TE GIAC TAI BAO TANG THIEN NHIEN VIET NAM

DUONG VAN TANG, TRAN THI VIET THANH
Bdo tang Thién nhién Viét Nam,
Vién Han lam Khoa hoc va Céng nghé Viét Nam

Trén thé gioi d4 tmg dung nhimg phuong phap hién dai trong viéc phan loai va giam dinh
mau vat, trong d6 phuong phap phan tich DNA 14 huéng nghién ctru phat trién manh trong
nhitng ndm gan ddy. Ky thuat phin tich DNA dé x4c dinh chinh xé4c tén loai dugc hiéu 1a ky
thuat DNA barcoding va dugc danh gia ¢6 hiéu qua, chinh xac trong viéc giam dinh lodi. Vi thé,
dén nay co so dit liéu gen (GenBank, 2009) trén thé gioi da luu gilr gan 100 triéu trinh ty DNA
v6i trén 100 ty nucleotide, trong d6 c6 thong tin di truyén cta kha nhidu loai qay hiém cua Viét
Nam nhu té giac (Rhinoceros sondaicus AY739619, Rhinoceros sumatrensis AY427961 — AY427974),
Vooc xam (Trachypithecus phayrei AY51946), Sao la (Pseudoryx nghetinhensis, AYS576932,
AF091635, AY670667...), BO xam (Bos sauveli, AF281083),... day la nguon dir liéu c6 gid tri dé cac
nha khoa hoc str dung trong nghién ciru vé tién hoa phén tir, phan loai va bao ton ngudn gen.

Nguyén ly cua phuO'ng phép phan tich DNA dya trén viéc so sanh c4c trinh ty DNA ngin
gitra mau chua blet vGi ngan hang Genbank bao gom trinh tu cta cac loai dé biét, tir d6 xac dinh
tén loai cho miu nghién ctru. V& Iy thuyét va thuc nghiém, phuong phap phéan tich DNA da
dugc chimg minh trén nhiéu ddi twong dong vat khac nhau, tir dong vt bac thp nhu dong vat
than mém, con tring, cac loai ludng cu, bo sat, chim cho téi cac loai dong vat bac cao nhu tha
(http://www.barcodeoflife.org). Su khac biét vé trinh tu DNA cta da sb cac loai dong vat 1a rat
ro rang, do dé giai ma trinh ty DNA s& cung cip mot cong cu giam dinh lodi chinh xac, hiéu qua
va dinh loai dugc tén voi cac mau vat quy hiém khong con nguyén ven cta Béao tang Thién
nhién Viét Nam (BTTNVN), dong thoi hd trg cho phwong phap hinh théi. Phuong phap phan tur
dugc xem la phuong phap hiéu qua, do chinh xéc cao, it phu thude vao tinh trang mau. Dén nay
ngan hang Genbank da c6 khé nhiéu trinh tu nucleotide duoc cong bd, trong dé doan gen ty thé
Cytochrome b véi s lugng trinh ty rat 16n.

O Béo tang Thién nhién Viét Nam, thuc t& miu dong vat quy hiém 1a tang vat cac vu an hinh
su dugc chuyén dén ngdy cang nhidu va rat nhidu mau vat khéng con nguyén ven, khong xac
dinh dugc chinh xac ngudn gbc va khong nhan dang dugc bang hinh théi hodc khong thé xac
dinh chinh x4c tén lodi. Vi vy viéc tng dung k¥ thuat sinh hoc phan tir dé dinh loai loai dang
dugc quan tim. Trong bai bao nay chung t6i dé cap dén két qua sir dung trinh tu doan gen ty thé
cytochrome b dé dinh loai 4 mau sing té giac dang luu giit tai BTTNVN.

I. PHUONG PHAP NGHIEN CUU

4 mau sung té giac co tai BTTNVN c6 ky hiéu tegiacl.bttnvn; tegiac2.bttnvn; tegiac3.bttnvn
va tegiac4.bttnvn, dugc ldy 100mg mdi mau & dang bot simg min, bao quan trong nhiét do
phong cho dén khi sir dung.

Ciap mdi dic hiéu dung cho nhan ban doan gen Cytb bing ky thuat PCR c6 ky hiéu RhiF-
RhiR (bang 1), dugc thiét ké dya trén trinh tu nucleotide ctia 5 loai té giac d4 cong bd trén
Ganbank (NC 001808, A 245723, X 56283, NC 001779, AJ 245725), nhan ban vung gen cé
kich thudc 530bp.

Téch chiér DNA: DNA téng sé dugc tach chiét tir simg theo quy trinh cua Zhang va Shi
(1989) c6 cai tién ciia Phong PLHTN & PDNG - Bao tang Thién nhién Viét Nam. Tinh sach
san pham PCR bang b hoa chit Genomic DNA Purification kit (#K0512, Fermentas).
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Bdng 1
Ky hiéu va trinh tw cip méi ding trong nghién ciru
Ky hiéu méi Trinh tw
RhiF GCCGATAATGATAAATGGGTGTTC
RhiR TACCCGATTCTTTGCCTTCCAC

Nhan bdn PCR va doc trinh ti: Dung lwong hdn hop PCR 1a 50 pl, véi cac thanh phan: 2,5
ul mdi moi (10 pmol/ul), 5 ul dNTPs (10 mM), 5 pl MgCl, (20 mM), 5U Taq ADN polymerase
(MBI) va 5,0 pl Taq buffer 10X + (NH,),SO,. Chu trinh nhiét: 94°C trong 3 phit, tiép theo 1a 35
chu ky lap lai gdm: 94°C trong 40 gidy, 50°C trong 50 gidy va 72°C trong 55 gidy; chu ky cudi ¢
72°C trong 10 phdt. San pham PCR duoc dién di trén gel agarose 1,2%, cit san pham PCR trén
gel va tinh sach bang Kit Extraction Gel (QIAGEN). Giai trinh tu ca 2 chiéu gen qua cong ty
Macrogen — Han Qudc.

X 1y $6 liéu: Dir liéu trinh tu thu duoc sip xép, so sanh biang phin mém Bioedit, Clustal W,
Mega 5.2.2 va chuong trinh Blast trén ngan hang Genbank, lap ciy phat sinh chung loai theo
phuong phap Neighbor — Joining, gia tri boostrap véi so 1ap lai (replicate) 1a 1000 lan.

Il. KET QUA VA THAO LUAN
Nhan bdn doan gen dich

DNA tong sb thuqduqc’déu 6 ty 56 OD,g0/ODg0 Ndm trong pham vi cho phép 1,8 — 2,0. Cac
thong so ciia ADN tong s6 dugc trinh bay trong bang 2.

Bdng 2
Két qua do OD va xac dinh ham lwong DNA

PR X ODZGO Non. d(_) DNA

STT Ky hl(;ll mau ODzeo Ongo /Ongo ténggsé (ng/ul)
1 | tegiacl.bttnvn 0,013 0,0070 1,85 130
2 | tegiac2.bttnvn 0,012 0,0065 1,84 120
3 | tegiac3.bttnvn 0,013 0,0068 1,91 130
4 | tegiacd.bttnvn 0,014 0,0075 1,86 140

Sau khi tinh sach cac mdu DNA tach chiét tir 4 mau simg té gidc, DNA tong sé duoc dung
lam khudn cho phan tng. Cac miu sing té giac duoc nhin ban bang k¥ thuat PCR véi voi cip
mdi RhiR/RhiF cho két qua dién di san pham PCR trinh bay trong hinh 1 va cho thiy doan
DNA dic hiéu c6 kich thude 16n hon 500bp, pht hop véi kich thudce theo 1y thuyét.

oA

Hinh 1: Két qua dién di san pham PCR c4c miu
nghién caru trén gel agarose 1,2%

(Ky hiéu: giéng 1- 4: tegiacl.bttnvn, tegiac2.bttnvn,
tegiac3.bttnvn, tegiac 4.bttnvn; M: Marker DNA 1kb)

V6i két qua thuc hién phan tng PCR thanh cong, ching tdi két luan d4 tach DNA thanh cong
cho cac miu sig té gidc. Pay 1a mot két qua quan trong bdi viée tach chiét DNA vé6i cac miu
nhu sing, ngd, da la rat kho. Viéc PCR thanh cong da khing dinh phuong phap tach chiét DNA
tir stng 1a hiéu qua, loai bé duoc cac chit e ché phan ung PCR, nhitng chat nay thudng co
trong cac vat liéu sirng, nga, da.
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Két qua san phdm PCR (hinh 1) ciia 4 miu simg té giac cho thiy cac phan doan DNA rat ro
nét, thu dugc mot bang dac hiéu dam bao cho viéc giai trinh tu truc tiép.

Xie dinh trinh tw nucleotide cho cac mau nghién ciu

Poc trinh ty dugc thuc hién theo 2 chiéu, sau khi loai bé cac trinh tu cua doan mdi, chung toi
thu duoc trinh ty nucleotide cuia viing gen cytochrome b la 456 bp cho 4 miu sing té giac. TAt
ca cac san pham PCR déu duogc giai trinh ty tryc tiép thanh cong. Cac dinh huynh quang thu
duoc rat 1, twong tmg véi timg loai nucleotide cu thé. Didu ndy cho thiy két qua xac dinh trinh
tu ¢6 d0 tin cay cao.

So sanh trinh tu nucleotide 4 mau sung té giac dang luu gitr tai BTTNVN voéi dit lidu
Genbank bang chuong trinh ClustalW trong phin mém Bioedit, két qua cho thiy 4 miu sirng c6
mic d6 twong dong di truyén gidng nhau 100% véi lodi té giac tring da cong b trén Genbank
(Ceratotherium simum - JF718874). Tur két qua ndy, ching toi két luan 4 mau stng nghién ctu
(tegiacl.bttnvn; tegiac2.bttnvn; tegiac3.bttnvn; tegiacd.bttnvn) 1a lodi té giac tring
(Ceratotherium simum ) c6 ngudn géc va phan bb & déng bic va mién nam Chau Phi.

Ceratotherium simum (JF718874)  CACCCACCTA CTATTCCTTC ACGAAACAGG
tegiacl (bttnvn) L
tegiac2 (bttnvn) L
tegiac3 (bttnvn) L
tegiacd (bttnvn) L e,
40 50 60
Ceratotherium simum (JF718874) ATCCAATAAC CCATCAGGAA TCCCATCCAA
tegiacl (bttnvn) L e,
tegiac2 (bttnvn) L
tegiac3 (bttnvn) L
tegiacd (bttnvn) L
70 80 90
Ceratotherium simum (JF718874) CATAGACAAA ATCCCATTCC ACCCATACTA
tegiacl (bttnvn) L
tegiac2 (bttnvn) L
tegiac3 (bttnvn) L
tegiacd (bttnvn) L
100 110 120
Ceratotherium simum (JF718874) CACAATCAAA GACATCCTGG GAATTTTACT
tegiacl (bttnvn) L
tegiac2 (bttnvn) L e,
tegiac3 (bttnvn) L
tegiac4 (bttnvn) L
130 140 150
Ceratotherium simum (JF718874) CCTAATCCTA GCACTACTCG CCCTAGTTCT
tegiacl (bttnvn) L e,
tegiac2 (bttnvn) L e,
tegiac3 (bttnvn) L
tegiac4 (bttnvn) L
160 170 180
Ceratotherium simum ATTCTCACCA GACATCCTAG GAGACCCTGA
tegiacl (bttnvn) L e,
tegiac2 (bttnvn) L
tegiac3 (bttnvn) L

297




HOI NGHI KHOA HOC TOAN QUOC VE SINH THAI VA TAI NGUYEN SINH VAT LAN THU 6

tegiac4 (bttnvn) L
190 200 210
Ceratotherium simum (JF718874) CAACTACACC CCTGCCAATC CTCTCAGCAC
tegiacl (bttnvn) L
tegiac2 (bttnvn) L
tegiac3 (bttnvn) L
tegiac4 (bttnvn) L
220 230 240
Ceratotherium simum (JF718874) TCCCCCACAT ATCAAACCAG AATGATACTT
tegiacl (bttnvn) L
tegiac2 (bttnvn) L
tegiac3 (bttnvn) L
tegiac4 (bttnvn) L
250 260 270
Ceratotherium simum (JF718874) TCTATTTGCT TACGCAATCC TACGATCCAT
tegiacl (bttnvn) L e,
tegiac2 (bttnvn) L e,
tegiac3 (bttnvn) L
tegiacd (bttnvn) L
280 290 300
Ceratotherium simum (JF718874) CCCTAACAAA CTAGGCGGCG TACTAGCCCT
tegiacl (bttnvn) L
tegiac2 (bttnvn) L e,
tegiac3 (bttnvn) L
tegiac4 (bttnvn) L
310 320 330
Ceratotherium simum (JF718874) AGTACTATCC ATCCTAACCC TACTTATTAT
tegiacl (bttnvn) L e,
tegiac2 (bttnvn) L
tegiac3 (bttnvn) L
tegiacd (bttnvn) L
340 350 360
Ceratotherium simum (JF718874) CCCCTTTCTC CACACATCAA AACAACGAAG
tegiacl (bttnvn) L
tegiac2 (bttnvn) L
tegiac3 (bttnvn) L
tegiac4 (bttnvn) L
370 380 390
Ceratotherium simum (JF718874) CATAATATTC CGACCCCTAA GCCAATGCAT
tegiacl (bttnvn) L e,
tegiac2 (bttnvn) L e,
tegiac3 (bttnvn) L
tegiac4 (bttnvn) L
400 410 420
Ceratotherium simum (JF718874) ATTCTGACTA CTAGTAGCTG ACCTACTCAC
tegiacl (bttnvn) L
tegiac2 (bttnvn) L
tegiac3 (bttnvn) L
tegiac4 (bttnvn) L
430 440 450
Ceratotherium simum (JF718874) ACTCACATGA ATCGGAGGTC AACCAGTAGA
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tegiacl (bttnvn) L
tegiac2 (bttnvn) L
tegiac3 (bttnvn) L
tegiac4 (bttnvn) L
456

Ceratotherium simum (JF718874)  ACACCC
tegiacl (bttnvn) ...

tegiac2 (bttnvn) ...

tegiac3 (bttnvn) ...

tegiac4 (bttnvn) ...

Hinh 2: So sanh trinh tw DNA 4 miu sirng té giac véi trinh tu loai té giac tring trong
Genbank

Bén miu nghién ctru (tegiacl.bttnvn, tegiac2. bttnvn, tegiac3. bttnvn va tegiac4. bttnvn)
cuing véi 5 loai té giac duoc tai dung mdi quan hé di truyén bang phim mém MEGA 5.2.2 theo
phuong phap Neighbor-Joining. M& sé trinh tu cua cac loai d& cong b trén Genbank gom:
Ceratotherium simum: JF718874.1; Diceros bicornis: JF718876.1; Dicerohinus sumatrensis:
JF718875.1; Rhinoceros sondaicus: AJ245725.1 va Rhinoceros unicornis: JF718877.1.

Két qua thu dugc (hinh 3) cho thiy 4 miu nghién ctru c6 quan hé di truyén gan giii nhat véi
loai té giac trang Ceratotherium simum.

Dicerorhinus sumatrensis

4' [ Rhinoceros sondaicus
96 Rhinoceros unicornis

Ceratotherium simum
tegiac2 (bttnvn
% tegiac4 (bttnvn
tegiac3 (bttnvn
tegiacl (bttnvn

= o = =

99

Diceros bicornis

A
0.005

Hinh 3: Cay tién héa dwgc xay dwng biang phwong phap Neighbor — Joining giira 4 mau
nghién ctiru (BTTNVN) véi cac loai té giac cong bo trén Genbank (JF718874)

I11. KET LUAN

Giai trinh tu viing gen ty thé cytochrome b, so sanh két qua giai trinh ty voi dit lidu da cong
bé trén ngan hang gen (Genbank), chung t6i d xac dinh dugc trinh ty nucleotide cho 4 mau
stmg té giac cua Bao tang Thién nhién Viét Nam khi str dung v6i cap moi RhiF-RhiR. Két qua
xdc dinh dugce trinh tw DNA vung gen Cytochrome b ¢ sung té giac la 456 bp. Muc do twong
ddng nucleotide 1a 100% so sanh gitra mau nghién ctru (tegiacl.bttnvn, tegiac2. bttnvn, teglaCB
bttnvn va tegiac4. bttnvn) véi loai té glac tring Ceratotherium simum (JF718874) Két qua nay
cho phép nhan dinh 4 miu sing té gidc nghién ciru thudc lodi té gi4c tring Ceratotherium
simum. Két qua nghién ctru 1a co so cho viée st dung cip mdi RhiF - RhiR dé nhan dang cac
mau stng té giac con lai & BTTNVN va kha ning dinh loai mau vat quy hiém 1a rat hiéu qua.
Két qua 4 miu nghién coru d4 dang ky thanh cdng voi Genbank va cidc ma sé cong bd
KF986484, KF986485, KF986486, KF986487.

Loi cim on: Cong trinh duoc hoan thanh bai kinh phi ciia dé tai co so 2012-2013 “Xay
dung quy trinh gidm dinh DNA cho mét s6 mau vt tai Bdo tang Thién nhién Viét Nam”.
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APPLICATION OF THE DNA ANALYSIS METHOD IN THE FORM OF RHINO
HORN AT VIET NAM NATIONAL MUSEUM OF NATURE

DUONG VAN TANG, TRAN THI VIET THANH
SUMMARY

We have analysed 4 samples of rhinoceros horns, which are preserved at the Vietham
National Nature Museum (VNMN) with focus on DNA sequence analysis of cytochrome b.
DNA was extracted from 100 mg of horn specimens, then carried out PCR, purified and
sequenced. The BioEdit 7.2.5 and 5.2.2 MEGA software were used to compared and analyzed
the DNA sequences from the samples with the DNA sequences of the rhino from the GenBank.
The results showed that the sequences from the four studied samples are identical to the one of
White Rhino, Ceratotherium simum, which distributes in Africa. All DNA sequences from the
present study are registered at the GenBank with following codes KF986484, KF986485,
KF986486, KF986487. Based on the obtained results, we believe that DNA analysis is a useful
method to identify the remaining patterns rhinoceros horns at VNMN.
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