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In plants, finding specificity DNA barcodes for species identification
is still tricky. Several chloroplast gene regions have been studied and
proposed as DNA markers for species identification. The trnL gene
region in the chloroplast genome consists of intron trnL(UAA)
located between two exons in the large single-copy region and intron
trnL(UAA), which is a hypervariable region. Hoya parasitica (Roxb.)
Wight) of the Hoya genus is a precious herbal plant. H. parasitica
leaves have been used to treat some diseases in humans. The question
is, is it possible to use the trnL gene region as a barcode to identify H.
parasitica species when the plant samples are deformed or in powder
form? This study presents the results of characteristics of the trnL
gene region by amplification and nucleotide sequencing method and
analysis of molecular evolution using MEGAX; simultaneously
suggests potential barcodes for species identification of H. parasitica.
The isolation and nucleotide sequencing results showed that the trnL
gene region was 829 bp in size. The phylogenetic tree was built based
on 32 trnL sequences, showing species distributed in 5 groups and
samples H. parasitica TN1 and H. pubicalyx distributed in the same
group. The trnL gene region is proposed as a potential chloroplast
DNA barcoding candidate for H. parasitica species identification.
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O thuc vat, viéc tim kiém ma vach DNA dac hiéu dé dinh danh loai
con gap nhiéu kho khin. Mot s viing gene luc lap da dugc nghién ctu
va dé xuét lam chi thi DNA sir dung trong dinh danh loai. Ving gene
trnL trong hé gene luc lap gém intron trnL(UAA) niam giira hai exon
trong ving sao chép don 16n va intron trnL(UAA) 1a vang siéu bién.
Hoya parasitica (Roxb.) Wight) thuoc chi Hoya la cay thao dugc quy.
L& H. parasitica da duoc sir dung dé didu tri mot s6 bénh & ngudi. Van
dé dat ra 1a c6 thé str dung ving gene trnL lam ma vach dé nhan dién
lodi H. parasitica khi cac mau cay bi bién dang hodc ¢ dang bot hay
khong? Nghién ciru nay trinh bay két qua xac dinh déc diém ving gene
trnLbang phuong phap khuéch dai va giai trinh tu nucleotide; phan tich
su tién hoa phan tir bing MEGAX; ddng thoi dé xuat ma vach tiém
ning dé dinh danh loai H. parasitica. Két qua phan lap va giai trinh ty
nucleotide cho thiy, viing gene trnL c6 kich thuéc 1a 829 bp. Cay phét
sinh gene dugc xay dung dua trén 32 trinh ty trnL cho thay céc loai
phan bé trong 5 nhém va miu H. parasitica TN1 phan b ciing mét
nhém vai H. pubicalyx. Ving gene trnL duoc dé xuat l1a ing cur vién
ma vach DNA luc lap tiém nang phuc vu nhan dang loai H. parasitica.
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1. Giéi thiéu

Trong nhitng niam qua, viéc tim kiém mot doan DNA ngan lam chi thi & nhan dién loai sinh
vat duoc quan tam dic biét boi cac nha khoa hoc. O dong vat, mot gene ty thé, cytochrome ¢
oxidase subunit 1 (COX1) dugc su dung hi¢u qua trong dinh danh loai [1], tuy nhién, hién trang
van con I’at nhiéu kho khin trong viéc tim kiém ma vach DNA dac hiéu cho nhan dién loai ¢ thuc
vat. Mot s6 doan gene trong hé gene nhan (ITS1, ITTS2) hoic trong hé gene luc lap (matK, rpoB,
rpoC1, ycf5, rbel, trnH-psbA, trnL-F...) d& duoc nghién ciu va dé xuét sir dung trong dinh danh
loai [2]-[4].

Vung khéng ma hoa trnL-F cua hé gene luc lap bao gém intron trnL(UAA\) tir vi tri nucleotide
350 dén 600 va doan dém gitra cac gene giira trnL(UAA) & dau 3’ va gene trnF(GAA) [5], [6].
Intron trnL(UAA) nam trong ving sao chép don 16n cua hé gene luc lap 1am gian doan vong bo
ba dbi ma (anticodon) cua tRNALeu (Hinh 1 A). Gene trnL (UAA) gém exon 1, intron va exon 2
dugc ngan cach voi cac vung DNA khac boi vung dém (Hinh 1B).
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Hinh 1. So do viing gene trnL ¢ thuc vdt (A) va tRNALeu (UAA) (B) [7]

Trong DNA luc lap, trnL 12 vang gene chira intron ¢ kha ning xtc tac cho qua trinh ghép ndi
cua chinh ching vai cac exon bén canh. Céu tric bac 1 cua trnL intron chira c4c ving cua cac
trinh tu bo sung tao thanh chin cau trdc vong tir P1 dén P9 [8]. Ving vong lap gc P8 cua intron
trnL duoc biét 1a c¢6 kich thudce siéu bién d6i voi nhiéu kiéu lap lai [9], [10]. Thudc tinh siéu dot
bién cua intron trnL (UAA) 1a co so thiét 1ap m& vach DNA trong phan biét loai va nghién ciu
phat sinh chang loai va tién hoa phan tir cua chi Hoya.

Hoya 1a mot chi gébm hon 500 loai thugc ho Apocynaceae. Hau hét c6 ngudn gdc tir mot sd
quéc gia chau A nhu Philippines, An D, Thai Lan, Malaysia, Viét Nam, Bangladesh, Indonesia,
Polynesia, New Guinea va nhiéu loai ciing dwgc tim thiy ¢ Australia [11]. Lan Tai cao (Hoya
parasitica (Roxb.) Wight) la cay duoc liéu thudc chi Hoya duogc sir dung trong y hoc cd truyén,
chira tri mot s6 bénh nhu suy than cip, chira lanh cac vét thuong, loi sita [12]. Muc tiéu cua
nghién ctru nay phan tich dic diém cua trinh tu gene trnL phan lap tir cAy Hoya parasitica thu tai
Thai Nguyén va xay dung cdy phat sinh chung loai cta céc loai thugc chi Hoya dua trén trinh tu
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doan gene nay; dong thoi xac dinh ving gene trnL 13 tng vién ma vach DNA lyc lap phuc vu
dinh danh loai thugoc chi Hoya.
2. Phwong phap nghién ciu
2.1. Vat ligu

Mau ciy H. parasitica thu tai huyén V5 Nhai, Thai Nguyén dugc ki hiéu 1a TN1 va duoc dinh
danh la loai H. parasitica bang phuong phap hinh thai so sanh. Mau cdy H. parasitica dang trong
tai vuon Thuc nghiém KNhoa Sinh hoc, Truong Pai hoc Su pham - Pai hoc Thai Nguyén. bic
diém hinh thai va giai phau cta loai H. parasitica da dugc mo ta bdi Pham Thi Thu Hién va cong
su (2022) [13].
2.2. Phwong phdp nghién curu

Tach chiét DNA tong s6 tir miu cay H. parasitica va khuéch dai trnL tir DNA bing PCR vi
cap moi dac hiéu. Phan 1ap doan DNA tur gel dién di va tinh sach. Giai tr‘mp tu nucleotide gene
trnL. Trinh ty trnL dugc phén tich bang BLAST trong NCBI va sir dung dé phén tich phét sinh

chung loai (Hinh 2).

P
(Hoya parasitica (Roxb.) Wight)

|

DNA téng sd

Nhén ban gene trnL

l

Xac dinh trinh tu gene trnL

‘/\ Phan tich phat sinh loai

M3 vach trnL tiém ndng
cla Hoya parasitica

Phan tich BLAST

Hinh 2. So' do thi nghiém phan tich gene trnL va phat sinh loai H. parasitica
2.2.1. Khuéch dqi va gidi trinh ti gene trnL

DNA tong sé dwoc chiét rit tr mau |4 H. parasitica theo phuong phap CTAB [14]. Cu thé la
hit 600 pl buffer CTAB 2X cho vao dng eppendorf 1,5 ml, sau d6 u & 65°C trén heatblock. Cat
nho 100 mg 14 H. parasitica, lam nhuyén. Thém 600 ul dung dich CTAB 2X da u va dao déu.
Hat toan bd dung dich sau khi nghién cho vao eppendofl,5 ml, bo b, tién hanh u mau tiép ¢
65°C trong 1 gio. HGt 500 pl dich trong phia trén chuyén sang 6ng eppendorf 1,5 ml méi. Thém
500 pl dung dich isopropanol dao nhe, u ¢ nhiét do phong trong 5 phut. Ly tam 13000 vong trong
5 phit, db bo dich trong phia trén, thu taa. Tiép tuc thém 400 pl dung dich ethanol 70%, d4o nhe,
ly tam 13000 vong trong 5 phit, d6 bo dich trong phia trén, thu taa. Mé nap dé kho tu nhién
trong 5-10 phdt. Hoa tan taa (DNA) trong 50 ul dung dich TE1X. Gene trnL dugc khuéch dai boi
PCR véi cap moi trnL-F/tmL-R (Bang 1) bang thiét bi Biorad T100. Chu trinh nhiét cia PCR
goém 95° trong 5 phat, 1ap lai 35 chu ky véi 95° trong 30 gidy, 52° - 30 gidy, 72° - 60 gidy; 72°
trong 5 phat, 25° - 2 phut.
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Bang 1. Trinh ti nucleotide ciza cgp moi PCR nhan ban genetrnlL

Cip mbi Trinh tu nucleotide (5’ -3°) Kich thwée du kién (kb)
TGGCGAAATTGGTAGACGC
b -FAmL-R AACCATCTCGTCTCCTGA ~ 800

Xac dinh trinh tu nucleptide cua gene trnL thuc hién trén thiét bi ABI 3500x| va trinh tu
nucleotide dugc phén tich bang phan mém BioEdit, BLAST trong NCBI.

2.2.2. Phan tich di truyén tién hoa phan ti

Sir dung phan mém MEGA X [15] cho phan tich phat sinh gene trnL. M6 hinh Tamura-Nei va
phuong phap Maximum Likelihood (ML) dugc st dung trong phan tich sy tien hoa phan tir [16].
Gia tri bootstrap vai 1000 lan lap lai dugc hién thi bén canh cac nhanh trén so d6 hinh cay [17].

3. Két qua va thao luan
3.1. Pic diém cia trinh tee gene trnL phan ldp tir cay H. parasitica

DNA tdng sb tach tir 14 H. parasitica c6 chit luwong dam bao tién hanh phan ung PCR khuéch
dai gene trnL. Poan gene trnL dugc kiém tra bang dién di trén gel agarose 1,0% va mot bing
DNA c6 kich thuéc khoang hon 0,8 kb dung véi gene trnL nhu du kién (Hinh 3). Poan gene trnL
thu duoc tir gel dién di dugc tinh sach va giai trinh tu nucleotide.

M ) trnL

2000 bp —, [l
1000 bp —» [N
750 bp —

500 bp —>
250 bp —>

100 bp—»

Hinh 3. Két qua kiém tra san pham khuéch dai gene trnlL cua cay H. parasitica
M: Thang DNA; (-) Péi chirng am 1a H20; 1, 2: Gene trnL ciia mau H. parasitica TNA.

Kich thuéc doan gene trnL phan lap tir cay H. parasitica sau khi xu If bang BioEdit 1a 829 bp.
Phan tich bang BLAST trong NCBI cho thay trinh tu trnL cua H. parasitica c6 ty 1¢ twong dong
rat cao so vai trinh tu trnL cua hai loai Hoya pubicalyx (ma sé6 DQ334530.1) va Hoya imbricata
(m& s6 DQ334545) trén GenBank 13 99,16% (Hinh 4).

selectall 100 sequences selected GenBank Graphics Distance tree of results ~ MSA Viewer
’ Max Total Query E Per. Acc.
Description Scientific Name :
A = Score Score Cover value Ident Len  Accession

v v v v v v

Hoya Imbricata tRNA.Leu {tml ) gene, and trnL..F intergenic spacer, partial sequence; chloroplas Hoya imbricata 1489 1489 100% 0.0 99.16% 842 DQ334545.1

Hoya pubicalyx tRNA-Leu (tmL) gene, and tml-F Intergenic spacer, partial sequence; chioroplas Hoya pubicalyx 1489 1489 100% 0.0 99.16% 843 DQ334530.1

Hinh 4. Phan tich BLAST trong NCBI

Tuy nhién, trinh tu nucleotide cua doan gene trnL cua H. parasitica TN1 c6 7 vi tri nucleotide
sai khac (thtr tu bp 68, 69, 139, 172, 417, 715, 772) so véi H. pubicalyx va H. imbricata. Sy sai
khéc thé hién ¢ dang thém nucleotide (vi tri 68, 69) va thay thé nucleotide, nhu A = T; G = C; C
- A; A= G ¢ céc vi tri con lai (Hinh 5).
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Hinh 5. Trinh tw doan gene trnL cua H. parasitica. trnL_HoyaTN1: gene trnL phan lgp tir H. parasitica
thu tgi Thai Nguyén; gene trnL c6 méd so DQ334550.1 va DQ334545.1 trén GenBank
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3.2. Phén tich phat sinh genee trnL ciza H. parasitica

Phéan tich BLAST trinh tu gene trnL cta H. parasitica TN1, tir 100 trinh tu trnL, 31 trinh tu
da dugc lya chon vai do che pha 98-100%, tong diém tir 1458-1495 va ty I¢ twong dong la 98,43
- 98,92% (Bang 2).
Bang 2. Bé che phi, tong diém va ti ¢ twong dong cua trinh ti gene trnL ¢ 31 lodi thuée chi Hoya
bang phan tich BLAST trong NCBI

TT Loai Ma sb Do che phii (%) Tong diém  Ti I¢ twong dong (%)
1  trnL-Hoya TN1
2 Hoya pubicalyx NC_069561.1 100 1495 99,28
3 Hoya imbricata DQ334545.1 100 1489 99,16
4 Hoya pubicalyx DQ334530.1 100 1489 99,16
5 Hoya commutata NC_067958.1 100 1480 98,92
6 Hoya meliflua DQ334525.1 100 1480 98,92
7 Hoya sp. 8 WO-2022 OL875079.1 100 1478 98,91
8 Hoyalyi MW?719055.1 100 1478 98,91
9 Hoya sp. TL-2019 MF198043.1 100 1478 98,91
10 Hoya hamiltoniorum MF198040.1 100 1478 98,91
11  Hoya nicholsoniae MF198048.1 100 1474 98,80
12 Hoya caudata MF198038.1 100 1474 98,80
13 Hoya carnosa NC_045868.1 100 1472 98,79
14 Hoya carnosa MN781974.1 100 1472 98,79
15 Hoyasp. I.M.Liddle 1705 MF350513.1 100 1472 98,79
16 Hoya pottsii OL754664.1 100 1472 98,79
17 Hoya carnosa DQ334535.1 100 1469 98,67
18 Hoya cf.incrassata DQ334561.1 100 1469 98,67
19 Hoya ciliata DQ334562.1 100 1469 98,67
20 Hoya verticillata MF198050.1 100 1469 98,67
21 Hoya affinis DQ334546.1 100 1467 98,67
22 Hoya hainanensis MH036487.1 100 1467 98,67
23  Hoyasp. GSN MHO036486.1 100 1467 98,67
24 Hoya wightii MW?226451.1 100 1467 98,67
25 Hoya lambii MF350515.1 99 1467 98,67
26 Hoya telosmoides DQ334551.1 100 1463 98,56
27 Hoya ariadna DQ334559.1 100 1461 98,55
28 Hoya inflata MF350514.1 100 1461 98,55
29 Hoya sp. Chase17132 DQ334537.1 100 1461 98,55
30 Hoya lacunosa DQ334557.1 98 1461 98,90
31 Hoya imperialis MF198042.1 100 1458 98,43
32 Hoya lasiantha MF198045.1 100 1458 98,43

Sir dung trinh tu gene trnL caa H. parasitica TN1 va 31 trinh tu trnL trén GenBank ¢ bang 2
lam dix liéu phan tich di truyén tién hoa phan tir va sy phat sinh chung loai bang MEGAX. Tt ca
cac vi tri chtra khoang tréng va dit liéu bi thiéu da bi loai bo. Dit liéu cudi cung cua tat ca 32 trinh
tu nucleotide cua trnL 1a 810 nucleotide. Cay phat sinh gene duoc thiét 1ap duya trén trinh tu trnL
thé hién & hinh 6. Trén cay phat sinh ching loai & hinh 6, trinh ty trnL cua 32 loai Hoya chia lam
hai nhanh 16n, nhanh | ¢6 3 loai (DQ334545, MH036487, MF198038) va nhanh 11 gom 29 loai
con lai. Nhanh tha 11 lai chia Iam hai nhanh phu va nhanh 11.1 ¢6 10 loai, nhanh 11.2 ¢6 19 loai.
Céc loai trong so' 6 nay phan bé trong 5 nhém (ki hiéu A, B, C, D, E) vai hé s6 bootstrap phd
bién Ia thip. Trinh tu gene trnL cua H. parasitica thuoc nhém C cling véi Hoya pubicalyx
(NC_069561.1 va DQ334530.1) vai hé sé bootstrap 1a 64%.

http://jst.tnu.edu.vn 321 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(05): 316 - 323

15 Hoya wightii MW226451.1 \

42 [— Hoya ciliata DQ334562 .1
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Hoya commutata NC_087958.1
Hoya sp. GSN MHO36486.1
—17: Hoya verticillata MF198050.1
— % Hoya lambii MF350515.1
8 —: Hoya pottsi OLT54664 .1
17 Hoya cf. incrassata DQ334561.1
kil - Hoya pubicalyx NC_069561.1 C
64 E— Hoya pubicalyx DQ334530.1
- trnL-HoyaTh1
65 Hoya sp. 8 WO-2022 OL875079.1
5 —HE Hoya lyi MW719055.1
Hoya meliflua DQ334525.1
B4 I— Hoya imperialis MF198042 1 B
- Hoya carnosa isolate 57708 MN781974.1
|_35‘_|: Hoya carnosa DQ334535.1
0 Hoya carnosa isolate SZ708 NC_045868.1

Hoya imbricata DQ334545.1

|
1 {— Hoya hainanensis MHO36487 1 A
8 |- Hoya caudata MF198038.1

Hinh 6. Cay phat sinh chuing logi ¢ mize dg l0di thuée chi Hoya dwoc thiét Idp tir 32 trinh ti gene trnL

Nhu vay cd thé nhan xét rang, gene trnL cd thé la chi thi DNA lyc lap phuc vu phén biét cac
loai thudc chi Hoya. Két qua nay da xac nhan y kién cua Taberlet va cong su (2006) vé ving
gene trnL d3 mang lai co hoi dic biét dé xay dung ma vach DNA ¢ thuc vat [7], dong thoi pha
hop vai nghién ciru caa Chen va cong su (2013) ¢ Pteridaceae [18], cua Kishor va Sharma (2018)
& cac loai orchid [19], cua Huynh va cong su (2021) trén cdy Solanum procumbens [20]. Trong
nghién ctu trudc, gene rbel cua cdy H. parasitica da duoc dé xuat 1am ma vach DNA dé xac
dinh chi Hoya cua ho Thién ly (Asclepiadaceae) [21] va ¢ nghién ciru nay ving gene trnL cd thé
la (tng ctr vién ma vach DNA st dung trong dinh danh cac loai thuoc chi Hoya.

4. Két luan

\Vung gene trnL c6 kich thudc 829 bp da dugc nhén ban va xac dinh trinh tu nucleotide tur
DNA lyc lap cua cdy H. parasitica. Ty 18 twong dong cua ving gene trnL cua loai H. parasitica
so Vvéi loai H. pubicalyx ( DQ334530.1) va Hoya imbricata (DQ334545) la 99,16%. Vung gene
trnL chira ving siéu bién intron trnL(UAA) c6 thé duoc sir dung 1am chi thi phan tir dé phan biét
loai va viing gene trnL c6 thé 1a ang cir vién ma vach DNA luc lap st dung trong nhan dién loai
thuoc chi Hoya.

Loi cam on
Nghién ctru nay dwoc tai trg boi Bo Giao duc va bao tao thong qua dé tai cip Bo, ma sb
B2022-TNA-22-CT 562. Céc tac gia xin chan thanh cam on sy ho tro nay.
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