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TOM TAT

Pan huong tring 1a cdy gb quy co gia tri kinh té cao, v6i gd co mui thom. Hién nay, loai cay nay dang bi khai
thac qua muc dan té6i nguy co can ki€t. Do vdy, viéc st dung cac doan ADN ma vach dé dinh danh loai Pan
hwong tring phuc vu cong tac gidm dinh loai, bao ton va phat trién 14 can thiét. Trong nghién ctru ndy, cic phan
doan ADN ma vach (matK, rbcL, ITS) dwoc nhan ban tir ADN tong s6 ciia Dan huong tring bang k§ thuat PCR
va str dung cho gidi trinh ty thong qua phuong phap Sanger. Két qua phén tich trinh ty cho thay, phan doan marK,
rbeL va ITS c6 kich thudce 1an luot 1a 805bp, 688bp va 434bp. Két qua phén tich trinh tw v&i ngudn dit liéu mo
NCBI cho thiy cac phan doan mafK va rbcL thu duge cia miu cdy nghién ciru ¢6 do twong dong hoan toan
(100%) véi trinh tw cac phan doan nay trén ciy Pan hwong tring xuat x(r Karrnataka (An D) nhap ndi vao Viét
Nam (Santalum album). Trong khi d6, phan doan doan ITS c¢6 d6 twong ddng 99,54% so v&i trinh tu phan doan
nay trén Pan huong tring An D6. Két qua nghién ctru 1a co s& quan trong cho viée xac dinh loai Pan huong dang

trong & nudc ta phuc vu cac dinh huéng phat trién trong tuong lai.
Tir khéa: ADN ma vach, chi thi, Pan hwong trfmg, dinh danh, Santalum album.

1. PAT VAN DE

Pan huong tring 13 cay than gd, cao 10 - 15
m, & An D9 1én t6i 20 m. Than hinh try, v6i chu
vi ¢6 thé dat hon 1,5 m khi truong thanh. Cay
non vo nhén va c6 mau tir ndu dén nau sim, xam
den. O Viét Nam, loai cdy nay dugc nhap ndi va
tré)ng tai mot sb vung nui Nghé An, Ha Tinh,
Thanh Hoa [1]. Pan huong tring c6 gia tri st
dung va kinh té cao hon so véi cac giébng Pan
huong khéc. Gan nhu tit ca cac bo phan cua cia
cdy déu duoc sir dung nhu than, 14, ré, hat. G&
c6 mau vang nhat, mui thom dugc dung dé san
xuét ra cac mat hang co6 gia tri cao nhu do gd my
ngh¢, dd gia dung cao cép, trang tri ndi that,
dung chiét tinh dau, san xuit nude hoa. RE ciy
Pan huong con chira 60 - 70% lugng tinh dau,
ding ché xuat tinh dau hodc nghién 13y bot sir
dung trong nganh my pham phuc vu lam dep va
chiam soc da. La cAy dung san xudt tra sach chét
lugng cao, hat dugc dung chiét tinh dau, san
xut rugu. Tuy nhién, do cdy c6 gia tri va tinh

dau c6 ham luong santalol alpha cao nén di bi
khai thac qua murc, dan dén tinh trang can kiét &
chinh cac nuéc cdy phan bd ti nhién [13]. Do
do, viéc nhap ndi va phat trién loai Pan huong
trang & Viét Nam can thiét va cap bach.

ADN ma vach 1a mot phuong phap hiéu qua
dung trong dinh danh, giam dinh loai ctia nhiéu
déi tugng thuc vat khac nhau bao gém cac cay
1am nghiép. Pay 1a phuong phap hitu hiéu bd
trg cho phuong phép phan loai dya vao hinh thai
[4]. O dong vat, doan ma vach ADN duoc st
dung cho phan 16n céc loai 1 doan gen & ty thé
cytochrome C oxidase (COI) [2, 3]. O thyc vat,
téc d6 tién hoa cua cac doan gen ty thé khong
nhanh nhu ¢ dong vat do d6 doan CO!I khong
duoc str dung. Thay vao do, mét ) gen luc lap
nhu matK, rbcL...; gen vung nhan nhu ITS,
ITS2; vung xen trnH-psbA, psbK-psbl dugc st
dung két hop dé giam dinh cac loai thuc vat [5,
6, 8, 10, 12].
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Trong nghién ctru nay, 3 phan doan ADN ma
vach bao gém matK, rbcL va ITS da duoc lua
chon dé dinh danh loai cho miu Pan huong
trang. Két qua phén tich trinh ty ghi nhén, cac
phan doan nay cé do tuong dong cao (99,54%-
100%) véi céc trinh tu tuong tng cua loai Dan
hwong trang An 6. Két qua nghién ctru khing
dinh tiém ning tmg dung ADN mi vach trong
viéc dinh danh loai Dan huong phuc vu cong tac
bao tdn va phat trién loai cay 1am nghiép co gia
tri nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Doi twong, vat lidu, héa chit

Dbi tugng nghién ciru: Miu 14 cdy Dan
huong tréng tréng tai Ha Noi duogc Vién
nghién ctru cay Pan Huong va thuc vat quy
hiém cung cap.

Trinh tr cic cip mdi rbcL (tP1F:

ATGTCACCACAAACAGAAAC; rP1R:
TCGCATGTACCTGCAGTAGC) voi nhiét do
gin mdi  56°C; mdi  matK  (mP3F:
CGATCTATTCATTCAATATTTC,; mP3R:

TCTAGCACACGAAAGTCGAAGT) voi
nhiét d6 gin modi 52°C; moi ITS (IsP2F:
ATGCGATACTTGGTGTGAAT; IsP2R:
GACGCTTCTCCAGACTACAAT) vo6i nhiét
d6 gan mdi 56°C [9]. Cac cap mdi st dung cho
cac doan gen can nhan dugc cung cap boi Cong
ty TNHH MTV Sinh héa Phu Sa (Can Tho,
Viét Nam).

Hoa chat: Kit tach chiét ADN tong s6 (Plant
ADN Isolation Kit) cua hang Norgen, Canada;
hoa chit cho phan tmg PCR nhan ban cac doan
ma vach ADN: Master
Intron Biotechnology, Han Qudc; Kit tinh sach
san phim PCR (PCR Purification Kit) cia
Norgen, Canada; Hoa chét cho dién di trén gel

mix cua hang

Agarose: Agarose, ADN marker, Redsafe...
2.2. Phwong phap nghién ctru

Phuong phép tach chiét ADN tong sé tir cac
mau 14 ctia ciy Pan huong tring theo huéng din

st dung Kit (Plant ADN Isolation Kit) cia hang
Norgen. Nhan ban cac doan gen matK, rbcL va
ITS tir cdc mau ADN tong sé bang ki thuat PCR
trén may PCR 9700, mdi phan tmg PCR dugc
thuc hién trong tong thé tich 20 pl, bao gom:
H>O0 deion (7 pl), 2x PCR Master mix Solution
(10 pl), 10 pmol/ul mdi xudi (1,0 pl), 10
pmol/pul mdi nguoc (1,0 pl) va 50 ng/ul ADN
khuon (1 pl). Chuong trinh phan ung PCR:
95°C trong 5 phut; (95°C: 30 giay, 48-52°C: 30
giay, 72°C: 1 phut) lap lai 40 chu ky; 72°C trong
5 phut; 4°C. Nhiét d6 gin moi cac phan tmg phu
thudc vao cap moi sir dung. Mdi phan img PCR
1ap lai 3 1an trén mdi mAu thi nghiém. San pham
PCR duoc tinh sach bﬁng Kit (PCR Purification
Kit) ciia Canada. Sau khi tinh sach san pham
PCR duogc gui cho phong thi nghiém 1st Base ¢
Malaysia dé giai trinh ty.

Trinh ty nucleotide ctia doan ADN duoc xur
1y, phan tich bang cac phan mém chuyén dung
nhu Bioedit dé 1y dugc trinh ty ADN, sau d6
dugc phén tich véi ngudn dir liéu mé NCBI dé
tim ra cac loai twong dong. Tiép theo, chuong
trinh Megall duogc sir dung dé xay dung ciy
phan loai twong dong.

3. KET QUA NGHIEN CUU
3.1. Két qua tach chiét ADN tdng so tir 14 cay
Pan hwong tring

ADN tong sb sau khi dugc tach chiét tir cac
mau 1a cdy Dan huong trang bang Kit tach chiét
ctia hing Norgen duogc kiém tra ndong do va do
tinh sach. Két qua cho thy, nong 6 ADN tong
s6 thu dugc dao dong tir 100-200ng/pl. Ngoai
ra, ty 1€ OD260nm/OD28onm trong khoang tur 1,7 -
2,05. Két qua dién di cho thy cic bang ADN
kha sdc nét, khong c6 san pham phuy. Diéu nay
khang dinh ADN tong sé tach chiét tir 14 cay dan
huong it bi dut gdy va dam bao d tinh sach cho
cac thi nghiém tiép theo (Hinh 1).
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10 kb
3 kb

1 kb

Hinh 1. Anh dién di sin pham ADN tong s6 ciia Pan hwong chay dién di
trén gel agarose 0,8%; M: ladder 1 kb

3.2. Két qua nhan ban cac doan ma vach
ADN bing k¥ thuit PCR
ADN tdng s tach chiét tir cac mau 14 cua

cay Pan huong tring duogc sir dung lam khuén
dé nhan ban cac doan gen matK, rbcL va ITS
bang k¥ thuat PCR voi cap mdi dic hiéu.

matK rbcL ITS M

1.5 kb

0.5 kb
0.25 kb

Hinh 2. Anh dién di sin phAm PCR cac doan gen matK, rbcL va ITS ciia Pan hwong tring

Két qua PCR sau khi kiém tra bang dién di
trén gel agarose 1% (Hinh 2) cho thay xuat hién
bang ADN c6 kich thudc tuwong tng véi kich
thudce cta cac doan ma vach ADN du kién. San
pham PCR cac doan méd vach ADN ¢ Hinh 2
cling cho thay khong co biang ADN phu xuét
hién, nhu vay san phan PCR c6 d¢ dic hiéu cao.
Sau khi tinh sach, cac san phém nay duoc su
dung dé xac dinh trinh tu nucleotide.

3.3. Két qua xac dinh va phén tich trinh tw
nucleotide ciia doan ma vach ADN
3.3.1. Trinh tw ADN trén doan gen ITS

Trinh ty doan gen ITS ctia mau Pan huong
trang sau khi phan tich trinh tw gen da thu duoc
doan trinh tu c6 kich thudc 1a 434bp. Két qua
gidi trinh ty doan gen ITS ctia mau Pan huong
nhu Hinh 3.

AGTCTTTGACGCAGTTGCGCCCGAAGCCATTAGGTTAAGGGCACGCCTGCCTGGGTGTCACGCACCGTGC
TGCTCCCTAACCCCCTTTTAATGGGCGGGGACCTTTGGGAACGAATGCTGGCTTCCCGTGCAAACAATGGCG
CGGTTAGCTGAAATACTATAGTCCTTGGCGACGCGTCTCATGACGAGTTGTGGATAACAACGTCTTCTTCGG
GTCGCCACACGACAAACTATAAAGATTCGTGGGACTTTGTTTACATGATGAAAATAGAGGTCCCTTTGCGAC
CCCAGGTCAGGTGGGGCTACCCGCTGAGTTTAAGCATATCAATAAGCGGAGGAAAAGAAACTTACAAGGATT
CCCTTAGTAACGGCGAGCGAACCGGGAAGAGCCCAGCTTGAGAATCGGGTGGCAAAGCCATCCGAATTGTAG
TCTG

Hinh 3. Trinh tu nucleotide ctia doan ITS
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Trinh ty nay sau d6 dugc xu 1y trén ngan
hang gen quéc t&é NCBI bang cong cu nucleotide

Sequences producing significant alignments

select all 100 sequences selected

oo OoOPO0PEQOQRROREe

Description

Santalum album isolate SAAL PA 1of3 589 ribesomal RMA gene, partial sequence; internal transcribed spacer 2.

Santalum sibum 5 85 ribosomal RNA gene, partial sequence; internal transcribed spacer 2. complete sequence; a...

Ziziphus mauritiana iselate 301 5 85 nbosomal RNA gene and internal transenbed spacer 2, partial sequence

blast dé tim ra su khac biét & cép d6 loai va cac
loai dugc thé hién nhu Hinh 4.

Download > Selectcolumns ¥ Show (2]

GenBank Graphics

Max | Total

Santalum album isolate SAAL R.D. 20f3 5 85 ribosomal RNA gene, partial sequence_internal franscribed spacer

Sanialum album parlial 265 rANA gene specimen voucher VEA

Santalum album partial 265 rRNA gene, specimen voucher SB2

Santalum album partial 265 rENA gene, specimen voucher SB1

Santalum aibum partial 263 rRNA geng,_specimen voucher AB2

Santalum album partial 265 rENA gene,_specimen voucher AB1

Santalum album voucher CMPR8773 small subunit ribosomal RMNA gene,_pariial sequence; internal transcribed sp.

Santalum album partial 265 rARNA gene,_specimen voucher VB2

Santalum album UASWS0418 138 ribosomal RNA gene, partial sequence: internal ranscribed spacer 1. 5.88 ribo

Santalum sibum isolate 20 internal ranscribed spacer 1, partial sequence; 5.85 ribosomal RNA gene, complete se. ..

Santalum afibum isolate SBB-0062F small subunit ribosomal RNA gene, partial sequence; intemal transcribed spa

Santalum atbum genes for 5.8 MRNA, ITS 2, 288 rRNA, partial and complete sequence, isolate: CHULA-025

Santalum album vouchier PS13771MT04 188 ribosomal RNA gene. partial sequence; internal franscribed spacer 1._...

Santalum aibum voucher PS1377MT01 188 ribosomal RNA gene, partial sequence, intemal franscribed spacer 1, ..

Santalum afbum small subunit ribosomal RNA gene, partial sequence _internal transcribed spacer 1.5 85 ribosom

Santalum haleakatae voucher HNPVD8San 185 ribosomal RNA gene. parfial sequence; intemal franscribed space.

Santalum macgregorii internal transcribed spacer 1, parial sequence; and 5.8S ribosomal RNA gene and internal £..

Hinh 4. Két qua minh hoa trinh ty blast ciia doan ITS trén NCBI

Scientifi‘s MName 5 reil oge
Santalum album 793 793
Santalum album 765 765
Ziziphus mauriiana 739 739

- Santalum album FIE T
SBantalum album 619 619
Santalum album 619 619
Santalum album 619 619
Santalum album 619 619
Santalum album 619 619
Santalum album 606  GO6
Santalum album 595 595
Santalum album 595 595
Santalum album 588 588
Santalum album 580 580
Santalum album 580 580
Santalum album 580 580
Santalum album 580 580
Santalim album 555  BA5
Santalum haleak... 555 555
Santalum macar.. 549 549

Distance {ree of results

Query

Cover
-

100%

97%

E
value
-
0.0
0.0
00
00
8e-173
8e-173
86-173
86-173
26-173
Be-160
18-165
18-165
26163
4e-161
48-161
46-161
4e-161
2e-153
20-153

1e-151

Per.
Ident

99.54%
98.29%
98 51%
90 49%
90 42%,
90.42%
99.42%
99.42%
90.42%
99 40%
100.00%
99.38%
99.09%
99 38%
99.38%
99.38%
99 38%
99 35%
96.99%
96.43%

Acc.
Len

481
446
406
393
348
353

737
759

343
785
786
743
791
863

MSA Viewer
Accession

KYT00470.1)
MH547584 1
JXB56618 1
KYT00471 1
LT577930 1
LT577938.1
LT577937.1
LT577936.1
LT577935.1
KY563220 1)
LT577940 1
HM235868 1
JX856495 1
MGT 45544

LC435402.1
FJ980416.1
FJ080415 1
MH54T587

GU011990.1

HWM116974.1

Mot s6 loai c6 trinh tir gen tuong déng ding so sanh véi Pan huong tring duoc trinh bay ¢ Bang 1.

Bang 1. Mot s6 loai c6 trinh ty doan ITS twong dong véi Pan hwong tring trén NCBI

STT

Tén loai Mai so

Hé sb twong dong di truyén (%)

1

Santalum album KY700470.1

99,54

2

Santalum haleakalae GUO011990.1

96,99

3

Osyris lanceolata MN337108.1

82,03

Sau d6, xay dung cdy quan hé di truyén cua
cac loai & Bang 1 bang phuong phap Maximum

c.o08s

0.1330

1 Santalum album KY700470.1

' Santalum afbum
£.0006

Santalum haleakalae GU011880.1

Osyris | MN337108.1

Hinh 5. Ciy quan hé di truyén giira gen ITS ciia cdy Pan hwong véi mot so loai
trén ngan hang gen qudc té
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Tu cay phéan loai dya trén trinh tu doan I7S
két hop v6i hé sb twong ddng cho thay: Pan
huong tring nghién ctru ¢6 sy twong dong cao
nhat v6i loai Pan huong trén NCBI Santalum
album (KY563220.1) v6i hé s twong dong 1a
99,40%, quan hé xa nhit v&i lodi Osyris

1a 82,03%.
3.3.2. Trinh tu doan gen rcbL

Trinh tu gen rbcL ctia mau Pan huong sau
khi phan tich trinh ty gen da thu dugc doan trinh
tu c6 kich thudc 1a 688bp. Két qua giai trinh tyr
doan gen rbcL nhu Hinh 6.

lalanceolata (MN337108.1) v6i hé sb twong dong

CTGGGGTTAAGATTACAAATTGACTTATTATACTCCTGATTATGTAACCAAAGATACTGATATCTTGGCA
GCATTCCGAGTAACTCCTCAACCTGGAGTTCCGCCTGAGGAAGCAGGGGCCGCGGTAGCTGCTGAATCTTCT
ACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATCGTTACAAAGGACGATGCTACCAC
ATCGAGCCCGTTGCTGGAGAAGAAACTCAATTTATTGCTTATGTAGCTTACCCCTTAGACCTTTTTGAAGAA
GGTTCTGTTACTAACATGTTTACTTCCATTGTGGGCAATGTATTTGGGTTCAAAGCCCTGCGCGCTCTAAGG
CTGGAGGATCTGCGAATCCCTCCTGCTTATTCTAAAACTTTTCAAGGCCCACCTCATGGCATCCAAGTTGAG
AGAGATAAATTGAACAAGTATGGACGTCCGTTATTGGGATGTACTATTAAACCTAAATTGGGGTTATCCGCT
AAGAACTATGGTAGAGCGGTTTATGAATGTCTTCGCGGTGGACTTGATTTTACCAAAGATGATGAGAACGTA
AACTCCCAACCATTTATGCGTTGGAGAGACCGTTTCTTATTTTGTGCCGAAGCAATTTATAAGGCACAGGCC
GAAACAGGTGAAATCAAAGGGCATTACTTGAATGCTACTGCA

Hinh 6. Trinh ty nucleotide ctia doan rbcL

blast dé tim ra su khac biét & cép d6 loai va cac
loai dugc thé hién nhu Hinh 7.

Trinh ty nay sau d6 dugc xu 1y trén ngan
hang gen quéc t&é NCBI bang cong cu nucleotide

Selecteolumns ¥ Show e

Sequences producing significant alignments Download ™

select all 100 sequences selected GenBank Graphics Distance tree of results ~ MSA Viewer
Description Scientific Name Mate | Teraionen; E ot AL =
e -« |Score Score Cover value  Ident Len SoEession
- - - - v v

Sanialum album voucher CMPRATT73 ribulose 1 5-bisphosphate carboxylaseloxygenase large subunif (rbel) ... Santalum album 1266 1266 100% 00 00.85% 719 KY556634.1

fum album chloroplast, complele genome Santalum glbum 1266 1266 100% 0.0 99.85% 144034 MK8328251

0 [

m album ribulose 1 5-bisphosphate carboxyiase (ocl) gene chloroplast gene encoding chioroplast pr... Santalum album 1266 1266 100% 0.0 90.85% 1419 L260774

Santalum aflbum chloropiast, complete genome Santslum album 1260 1260 100% 0.0 89.71% 144101 MK675800.1

Santalum album chloropiast, comgplete genome Santalum album 1260 1260 100% 0.0 99.71% 144101 MN106255 1

Santalum boninense KYO-Nishimurs & Takayama 18031601 chioroplast DNA, complete genome Santalum bonin 1260 1260 100% 00 99.71% 144263 LC522526.1

Santalum paniculatum voucher J.P. Der s.n. ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit Santaium panicu 1260 1260 100% 0.0 99.71% 1428 MH390690 1

Santzum atbum voucher Z D. Chen HN253 (PE) ribulpse-1 5-bisphosphate carboxylase/oxygenase large su .. Santalum sloum 1260 1260 100% 0.0 99.71% 827  MG099448.1

m aibum chioropiast. complete genome Santalum album 1260 1260 100% 0.0 99.71% 144101 NC 0489531

Sanialum macgregorii isolate 4499 ribulose-1,5-bisphosphale carboxyiaseloxygenase large subunit irbcl) ge... Santalum macar... 1254 1254 100% 0.0 00.56% 1408 EF584607.1

S m atbum ribulose bisphosphate carboxylase oxygenase (rbcl) gene, partial cds; chloroplast Santalum album 1253 1253 98% 0.0 100.00% 678 KCH03287.1
Sanialum album voucher PS1377MT01 nbulose-1, 5-hisphosphate carboxylase/oxygenase large subunit (rbe... Santalum album 1249 1248 98% 0.0 09 85% 703 GQ436681.1
= m afbum veucher PS1377MT04 ribulose-1, 5-bisphosphate carboxylase/oxygenase large subunit {rbc... Santalum album 1243 1243 98% 0.0 99.T% 703 GQ4366821
Osy ightizna chioroplast, complete genome Osyris wightiana 1197 1197 99% 0.0 98.11% 147544 MKG6T5807.1
Osyns alba voucher Navarro CN4665 {PE) ribulose-1 5-bisphosphate carboxylaseloxygenase large subunit (... Osyns alba 187 1197 99% 00 9811% 827 MB999443 1

)syris alba chioroplast, complete genome DOsyris alba 1197 197 99% 0.0 98.11% 147253 KT070882.1
johtiana chioroplast, complete genome Osyris wighti 197 1197 99% 0.0 98.11% 147544 NC 0489521

Myoschiles oblongum voucher D. Nickrent 4504 ribulose-1 5-bisphosphate carboxylase/oxygenase large sub... Myoschilos oplo... 1194 1194 100% 0.0 97.97% 1428 MH300688 1

.. Myoschilos oblo... 1194 1184 100% 0.0 9787% 1401 EF584508.1

. Dsyris lanceolata 1192 1182 99% 0.0 9787% 1388 EF4645251

... Osyns guadripar.. 1188 1188 98% 0.0 9323% 1377 EF5846041

<< NN NN NN N<E<NN<B< NN N<NN<H MR

. Osyris fanceolaia 1188 1188 99% 0.0 97.82% 1398 L111962

Hinh 7. Két qua minh hoa trinh tw blast ciia doan rbcL trén ngan hang NCBI
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Mot s6 loai cé trinh ty gen tuong dong ding so sanh v6i Pan huong tring duoc trinh bay &

Bang 2.
¢ Bang 2. Mot s6 lodi c6 trinh ty doan rbcL twong ddng véi Pan hwong tring trén NCBI
STT Tén loai Ma so He so twong dong di truyen (%)
1 Santalum album KC503287.1 100%
2 Santalum boninense L.C522526.1 99,71%
3 Osyris lanceolata L11196.2 97,82%

Sau d0, xay dung ciy quan hé di truyén cia  Likellihood ctia phin mém Mega 11 dugc thé
cac loai bang phuong phap Maximum  hién & Hinh 8.

| Santalum album KC503287.1

! Santalum album

! Santalum boninense LC522526.1

Osyris lanceolata L11196.2

Hinh 8. Ciy quan hé di truyén giira gen rbcL ciia cAy Pan hwong v6i mét s loai
trén ngan hang gen qudc té

Tir cay phan loai dya trén trinh ty doan 7hcL két ~ voi hé s6 tuong dong 13 97,82%.
hop voi hé s tuong dong cho thiy: Pan huong  3.3.3. Trinh tw doan gen marK
trang nghién clru ¢6 su tuong dong cao nhét véi Trinh tu gen mafK ciia mau Pan huong sau
loai Pan huong trén NCBI Santalum album  khiphan tich trinh tu gen da thu dugc doan trinh
(KC503287.1) v6i hé sb twong dong 12 100%, quan  ty ¢6 kich thudce 1a 805bp. Két qua giai trinh ty
hé xa nhit v6i loai Osyris lalanceolata (L11196.2)  doan gen rbeL ciia mau Pan huong nhu Hinh 9.

GTTTAATTATGTGTCAAATATACTAATAGCCTATCCTGCCCATCTGGAAATCTTGATTCAAATTCTTCGT
TACTGGGTGAAAGATGCTTCCTCTTTGCATTTTTTACGATTCTTTTTCCACGAGACTCATAATTGGAATAGT
TTTATTTCTCCAAATAAATCTATTTCTACCCTTTCAAAAATAAATCAAAGATTGCTCCTGTTCTTATATAAT
TCTCATGTCCGTGAATACGAATCCATTTTCATTTTTCTCCGTAACCAATCTTCTCATTTACGATCAAGATCT
TTTGGAACCCTTCTTGAGCGAATATATTTACATGAAAAAATAGAACATATCGTGGATATGTTTACTAAGGAT
TTTCAGGCCATTCCATGGTTGTTAAAGGATCCTTTCATTCATTATGTTAGGTATCAAGGAAAAGTAATTCTG
GCTTCAAAAGGGACGCCTCTTCTGATGAATAAATGGAAATATTATCTTTCCAATTTCTGGCAATGTCGTTTT
TATGTGTGGTCTCAACCAGGAAGGATCCATATAAACCAATTATCCAACCATTCCCTAGACTTTCTAGGCTAT
CTTTCAAGTGTACAAATAAATCCTTCCGTGGTGCGTAGTCAAATGCTAAAAAATTCATTTATAATAGATAAT
GGTATTAAGAAGTTTGATACCACAGTTCCAATTATTCTTTTGATTGGATCATTCGCTAAAGCAAAATTTTGT
AACGTCTTAGGACATCCCATTAGTAAGTCGGTCTGGGCTGATTTAGCGGATTCTGAGATTATTGACCGATTT
TGGCGTATATGCAGAAATCTTTCTCATTATCACAGCGGATCCTCAAAAAAAAAGAGTTTCTATCGAATAAAG
TATATACTTCG

Hinh 9. Trinh ty nucleotide ctia doan marK
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Trinh ty doan gen mafK dugc BLAST trén  tuong déng duoc thé hién nhu Hinh 10.
ngan hang gen NCBI dé xac dinh céc trinh tir

Osyris wightiana chioroplast, complete genome Dsyris wightiana 1395 1385 99% 0.0 9553% 147544 NC 048952 1

Osyrs alba chioroplast matK pseudogene, specimen voucher A. Worberg 015 (BONN) Dsyris alba 1386 1385 99% 0.0 9530% 2743 AM396499.2

Sequences producing significant alignments Download ~  Select columns ~ Show (]
select all 100 sequences selected GenBank  Graphics Distance tree of results ~ MSA Viewer
Hiefhn sl || o o | | e’ |t | A
- - w - - -
Santalum album chloroplast, complete genome Santalum ailbum 1605 1605 99% 00 99.89% 144101 MKET5808 1
Sanialum album chloroplast, complete ganome Santalum album 1605 1805 99% 00 99.89% 144101 MMN1082561
Santalum album chioroplast, complete genome Santalum album 1605 1605 99% 00 99.89% 144034 MKE38825 1
Sanislum album chloroplast, complele genome Santalum aibum 1605 1805 99% 0o 99.89% 144101 NC 0489531
Santalum beninense KY O Nishimura & Takayama 18031601 chioroplast DNA, complete genome Santalum boninense 1600 1600 99% 0.0 99.77% 144263 LC529526.1
Sanialum album voucher CMPRE773 maturase k {matk) gene _partial cds,_chioroplast Santalum album 1588 1583 98% 0.0 09 88% 872 K¥Y556833.1
Sanislum paniculgium voucher J.P. Der s.n. maturase K {matK) gene, complete cds. chioroplasi Santalum paniculatum 1578 1578 99% 0.0 99.31% 1521 MH390848 1
Santalum album maturase K (matk) gene, partial cds Santalum album 1574 1574 97% 0.0 98 88% 861  AY042650.1
Sanislum album voucher Su 028 maturase K (maik) gene. pariial cds: chioroplast Santalum album 1500 1500 93% 0.0 99.88% 1123 KP283262.1
infalum albim maturase K (matk) gene, partial cds, chioroplast Santalum afbum 14068 1498 93% 0.0 99 88% 837 MH547601 1
Sanialum album voucher Z. 0. Chen HN253 (PE) maturase K (malK} gene, partiai cds. chloropiast Santalum album 1493 1493 92% 0.0 99.88% 1073 MG999421.1
Santalum album voucher PS1377MT03 maturase K matK) gene, partial cds; chioroplast Santalum album 1476 1476 91% 0.0 100.00% 799 GQ434250.1
Sanialum macgregorii isolate 4499 maturase K (matk} gene, partial cds,_chi S Sanfalum macgregori 1456 1456 93% 0.0 95.90% 1100 EF584631.1
Santalum boninense TF<JPN=:00GA0298 chioroplast matK gene for maturase K, partial cds Santalum boninense 1442 1448 90% 0.0 99.87% 787 LCG802931
Myoschilos obiongum voucher D. Nickrent 4504 maturase K (matk) gene,_complete cds; chioroplast Iyoschilos oblongum 1434 1434 99% 0.0 96.33% 1521 WH390646.1
Osyris alba chigroplast, complete genome Dsyris alba 1400 1400 99% 0.0 95.65% 147253 KT070882.1
s wightiana chioroplasi, complete genome Dsyris wightiana 1395 1395 99% 0.0 9553% 147544 MKBT5807.1
Santalum album chloroplast matk gene for maturase K, partial cds, isolate: CHULA-025 Sant; um 1395 1395 26% 0.0 100.00% 755 LC435403.1
V]

Mestronia umbellula voucher J P Der 114 maturase K (matkj gene, complete cds; chloropiast Mestronia umbellula 1367 1367 99% 00 9486% 1512 MH390647 1

Hinh 10. Két qua minh hoa trinh ty blast ciia doan matK trén ngian hang NCBI

Mot s6 loai o trinh tu gen twong dong dung so sanh véi Pan hwong trang dugc trinh bay &
Bang 3.
Bang 3. Mot s6 loai c6 trinh ty doan marK twong dong véi Pan hwong tring trén NCBI
STT Tén loai Mai 56 H¢é s6 twong dong di truyén (%)
1 Santalum album LC435403.1 100
2 Santalum macgregorii EF584631.1 98,90
3 Osyris lanceolata EF4645006.1 95,45

Sau d6, xdy dung cdy quan hé di truyén cia  Likellihood ctia phan mém Mega 11 dugc thé
cac loai bang phuong phap Maximum  hién ¢ Hinh 11.

Santalum album LC435403.1

Santaium album

0.0189

Santalum macgregorii EF584631.1

0.0052

Osyris lanceolata EF464506.1

0.0241

Hinh 11. Ciy quan hé di truyén giira gen matK ciia cdy Pan hwong véi mét s loai
trén ngan hang gen quéc té
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Tur cay phan loai dua trén trinh ty doan marK
két hop v6i hé sb twong ddng cho thay: Pan
huong tring nghién ctru ¢6 sy twong dong cao
nhit véi loai Pan hwong trén NCBI Santalum
album (LC435403.1) voi hé sd twong dong 1a
100%, quan hé xa nhat v6i loai Osyris
lalanceolata (EF464506.1) véi hé sb tuong dong
1a 95,45%.

4. THAO LUAN

Dua vao két qua so sanh trinh tu 3 doan gen
matK, rbcL va ITS cua Dan huong trang voi
trinh ty gen cua loai Pan huong ting Santalum
album cong bd trén ngan hang gen qudc té
NCBI cho thiy doan ITS c6 kha ning st dung
dé phan biét loai tot nhat. Mic du vay, cach t6t
nhét 1a sir dung dong thoi ca 3 doan trinh ty gen
matK, rbeL va ITS dé co thé xac dinh chinh xéc
nhat loai can dinh danh. Trudc ddy nam 1999
chi thi doan gen /TS da duogc st dung dé phan
loai cho 35 loai Bach dan khac nhau [11].
Flagdung vao ndm 2015 ciling da su dung doan
gen nhan /7S va 6 doan gen ¢ luc lap (vbcL,
matK, matK-trnK, trnG-psbK, psbK-psbl,
psbA-matK) phan loai thanh cong 6 loai Bach
dan (Eucalyptus) sinh truéng & Mexico [7]. Nhu
viy, dbi véi cac loai Pan huong trang thi cac chi
thi ADN ma vach cua cac doan gen nhan /7S va
cac doan chi thi & luc lap nhu rbcL, matK la
hoan toan tin cay va c6 d0 phan loai cao.

5. KET LUAN

bi khuéch dai va gidi trinh ty nucleotide ctia
ba phan doan ma vach ITS (434 bp), rbcL (688
bp) va marK (805 bp) tir mau cdy Pan huong
trang. Két qua phan tich trinh ty cia cac ADN
mi vach nay cho thdy d6 twong dong cao voi
loai Pan huong tring xuit x Karrnataka, An
Do (Santalum album). Cu thé, phan doan ma
vach rbcL va mafK clia mau phan tich c6 do
trong dong 100% cac trinh ty niy cua loai
Santalum album, trong khi trinh tu /7S c6 muc
twrong dong dat 99,54%. Két qua nghién ctru ny
la co s& quan trong trong viéc dinh danh va phat
trién cdy Pan huong tring & Viét Nam.
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IDENTIFICATION OF DNA BARCODE SEQUENCE OF Santalum album
TO IDENTIFY PLANT SPECIES

Nguyen Thi Hong Gam', Vu Thi Lan Anh!, Kim Thi Hue!, Pham Thi Kim Yen!,
Nguyen Duc Nam', Bui Thi Mai Huong!, Nguyen Hong Nhung?, Do Tien Phat?
"Vietnam National University of Forestry

’Institute of Biotechnology, Vietnam Academy of Science and Technology

ABSTRACT

Santalum album L is a species of high economic value with fragrant wood. Nowadays, these species are being
exploited quite a lot. Therefore, it is necessary to identify DNA barcode fragments of the Santalum album for
species identification and conservation. The genomic DNA was extracted from the leaf tissue of the Santalum
album. The DNA barcodes (matK, rbcL and ITS) were amplified from the total DNA of Santalum album by PCR
technique. The PCR results indicated that all DNA bands have a size similar to the theoretical size of matK, rbcL.
and /7S fragments. Nucleotide sequencing results of PCR products showed that the size of the isolated rbcL
fragment is 688bp, mafK fragment is 805bp and /7S fragment is 434bp. After that, these sequences were
compared with other Santalum species in NCBI. The results indicated that Santalum album L from Karrnataka,
India imported into Viet Nam belongs to Santalum album with matK and rbcL gene fragments are 100%, ITS
gene fragment is 99.54%. The research results are important for determining the Santalum album in our country
for future development orientations.

Keywords: DNA barcoding, identify species, indicator, phylogenetic tree, Santalum album.
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