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XAY DUNG CO SO DU LIEU BARCODE RPOB CHO CAY MAT GAU
(VERNONIA AMYGDALINA DEL.) TAl TINH THANH HOA

Nguyén Viét Hai!, L& Pinh Chic?, Lé Thi Lam?
TOM TAT

DNA barcode la mét trinh tix DNA c6 chiéu dai khodng 400-1000 bp diroc sir dung
lam chi thj phan tiz d@é xac dinh quan hé phat sinh chuing lodi va nhdn dién loai mét cach
nhanh chéng, chinh xac, khéng phu thugc vao dac diém hinh thai cia cac mdu sinh vat.
Trong nghién c:zu ndy, chang tdi tién hanh phan Idp, xac dinh trinh tir va quan hé di truyén
cua gene rpoB loai cay Mdt gau (Vernonia amygdalina Del.) 1am co sé cho cé&c nghién cizu
tiép theo. Két qua gidi trinh tw doan gene rpoB cé kich thuée 506 bp, dwoc sir dung dé
phdn tich so sénh trinh ty rpoB da cong bé trén GenBank cho thay doan gene rpoB cia mau
nghién cizu ¢ quan hé di truyén tach biét hoan toan khoi cac nhom khac cia céc trinh tu
rpoB da cong bé. Két qua nay da ching minh trinh ti gene rpoB cia cadc mau nghién cizu
c6 dé sai biét di truyén dang ké so véi cdc trinh tw gene rpoB trén GenBank. Diéu nay
cho thay d¢ tin cdy va chinh xac khi siz dung doan gene rpoB dé xac dinh quan hé di truyén
cua loai cay Mdt gau (Vernonia amygdalina Del.).

Tir khoa: DNA barcode, cay Mdt gdu, doan gene rpoB, ma vach DNA.

DOI: https://doi.org/10.70117/hdujs.81.11.2025.1088

1. PAT VAN BE

Cay Mat gau (Vernonia amygdalina Del.) 14 loai dugc liéu quan trong chira nhiéu
hop chét c6 hoat tinh sinh hoc, duoc sir dung rong rai trong ho trg diéu tri nhiéu bénh ly.
Tuy nhién, sy da dang hinh thai trong chi Vernonia ciing nguy co nham 14n loai khién viéc
nhéan dién dua trén dic diém hinh thai truyén théng tro nén kém tin cay, nhat 1a khi céac
dic diém nay dé bi anh hudng boi méi truong va giai doan sinh trudng [6]. Cac nghién ctru
ciing d3 cho thay, cdy Mat giu (Vernonia amygdalina Del.) chira nhiéu hoat chit sinh hoc quy,
dac biét la sesquiterpene lactones (vernodalin, vernomygdin) va flavonoid (luteolin,
apigenin), c6 tic dung khang oxy hoa manh va hd trg diéu hoa duong huyét. Ngoai ra,
alkaloid, saponin va tannin trong 14 gop phan tao hiéu ng khang viém, khang khuan va
bao vé gan. Nho ham lugng hoat chat da dang, Mat gau duoc Gmg dung trong y hoc dan gian
va nghién cru duoc 1y hién dai, dic biét trong hd tro diéu tri tiéu duong, viém nhiém va
bénh ly gan [2][8].

Vi véy, nhu cau ap dung cac chi thi phan tir trong phan loai va nhan dién loai ngay
cang trd nén cap thiét.

! Trung tdm Nghién ciru dwoc liéu Bdc Ty rung Bo, Vién Duoc liéu
2 Khoa Nong - Lam - Nguw nghiép, Triwong Pai hoc Hong Pirc; Email: ledinhchac@hdu.edu.vn
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Gene rpoB, ma hoa tiéu don vi beta ciia RNA polymerase, dd dugc chimg minh c6 gia
tri trong phan giai quan hé tién hoa & thuc vat bac cao nhé tdc do bién thién phu hop, cho phép
phan biét cac loai co quan hé gan nhau v6i do chinh xac cao hon so véi mot sé marker truyén
théng nhu rbcL hodc trnL-trnF [3]. Déi véi chi Vernonia, vén c6 mic do da dang di truyén
16n va phan bd rong, cac nghién ciru gan day cho thy chi thi phan tir, bao gdm rpoB, hd tro
hiéu qua trong nhan dién va xdy dung cdy phat sinh chung loai, gop phan lam sang to
mdi quan hé ho hang gitra cac loai.

Viéc xdy dung cdy phat sinh ching loai cua Vernonia amygdalina Del. dya trén trinh
tir rpoB ¢6 ¥ nghia quan trong trong chuan hoa nhéan dién duoc liéu, chéng pha tap va nang
cao gia tri chudi cung ung. Pdng thoi, dir liéu phat sinh ching loai con hd trg hoach dinh
béao ton, danh gia da dang ngudn gene va dinh hudng chon loc cac dong c6 hoat tinh sinh
hoc manh phuc vu nghién ciru va phat trién dugc pham.

Trong cong bd nay, chiing t6i tién hanh phan 1ap, xac dinh trinh tu va phan tich quan
hé di truyén cta gene rpoB tir mau Mat gau tai Thanh Hoa, gop phan xay dung co so dit liéu
phan tu, hd tro cong tac nhan dién va phat trién nguén duogc liéu nay tai Thanh Hoa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctu
Mau 14 Mat géu thu tai:
Vuon Quéc gia Xuan Lién, Thanh Hoa: 19°51'54"19 Vido Bac; 105°18'20” Kinh d6 Pong;
Vuon Qudc gia Bén En, Thanh Hoa: 19°28'19" Vi d6 Biéc; 105°20'105"” Kinh d6 Péng.
Cap moi dic hiéu duoc su dung dé nhan ban trinh tu gene rpoB dugc trinh bay tai
bang 1.
Bang 1. Trinh tw cac nucleotide ciia cip maoi sir dung dé nhan ban
trinh tw nucleotide caa gene rpoB

Gene Tén mdi Trinh ty Kich thudc Tac gia
rpoB rpoB/F AAGTGCATTGTTGGAACTGG 500bp [4]
rpoB/L GATCCCAGCATCACAATTCC [4]

2.2. Phwong phap nghién ctru

Phuwong phdp tach chiét DNA tong s6 tir ld Mdt gdu

Duoc thuc hién theo phuong phap CTAB (Cetyltrimethylammonium Bromide) [1].
Vé ban chét 1a sir dung CTAB (chat tay rira khong chira ion) c6 thé két tiia nucleic acid va
polysaccharide.

Phirong phdp nhén gene rpoB bang ki thudt PCR

Poan gene rpoB duoc khuéch dai bang k§ thuat PCR vai cip moi ddc hiéu rpoBf/rpoBl
v6i kich thude du kién 1a khoang 500 nucleotide.

Chu trinh nhiét cho phan tng cia PCR nhu sau: Bién tinh khoi dong ¢ 94°C trong 4
phut; 1ap lai 25 chu ki [5], bao gdm: bién tinh & 94°C trong 30 gidy, gin mdi & 55°C trong
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40 giay, tong hop va kéo dai & 72°C trong 40 gidy; on dinh mau va két thuc phan ing ¢ 72°C
trong 10 phiit va bio quan mau & 4°C.
Phan tng PCR duoc tién hanh véi thanh phan phan tng duoc trinh bay ¢ bang 2.

Bing 2. Thanh phan phan ing PCR

STT Thanh phan Nong do Thé tich (ul)
1 PCR Master Mix 2X 12,5
2 MObi xudi 10 pmol/ml 1
3 Mbi nguoc 10 pmol/ml 1
4 DNA khuén 10ng/ml 1
5 Nudce khur ion - 9,5
Tong thé tich 25

Phirong phdp chay dién di kiém tra san pham PCR

San pham PCR duoc danh gia bang dién di gel agarose nham xac dinh kich thudc va
muc d6 dic hiéu cia doan khuéch dai. Sau khi chay dién di, gel dugc nhudém trong dung
dich Ethidium bromide khoang 10 phiit dé hién thi DNA, tiép d6 rira nhe bang nudc ct
nham loai bo lugng thudc nhuom du. Gel duoc quan sat dudi hé théng den UV va cac bang
DNA duoc ghi nhan bang thiét bi chup anh gel chuyén dung, cho phép danh gia rd rang
chét lugng va tinh dac hi¢u cua san phém PCR.

Phurong phdp tinh sach san phdm PCR

Dé loai bo agarose, primer du va céac tap chit co thé can trd qua trinh gii trinh tu,
san phém PCR duoc tinh sach béng bo kit GenJET PCR Purification (Thermo Scientific)
theo dung quy trinh ctia nha san xuét. San phim tinh sach thu dugc chira DNA dich ¢
d6 tinh khiét cao, dap ng yéu cau cho cac budc giai trinh ty va phan tich tiép theo.

Phuwong phadp giai trinh tu, phadn tich trinh tw nucleotide cia doan gene rpoB va xay
dung cay phat sinh chung logi

Trinh ty nucleotide cua gene rpoB dugc xac dinh béng hé théng giai trinh ty ty dong
ABI PRISM® 3100 Avant Genetic Analyzer, sit dung bo hoa chit BigDye® Terminator
v3.1 Cycle Sequencing Kit va cap moi dic hiéu. Cac chromatogram thu duoc duoc hi¢u chinh,
1ap rap va so sanh bang cong cu BLAST [6] dé xac dinh muc d6 twong ddng véi cac trinh tyr
d3 cong bd trén GenBank. Nhimng trinh ty c6 d6 twong dong cao duoc lya chon cho phan
tich phat sinh chung loai bang phan mém MEGA XII [7], stt dung mé hinh tién hoéa ti vu
va phuong phap Neighbor-Joining hodc Maximum Likelihood nham danh gia quan hé di truyén
giita cac mau nghién ctru va cac loai tham chiéu.

3. KET QUA VA THAO LUAN
3.1. Két qua nhan ban trinh tw rpoB cia mau 14 cay Mat gau

Trinh ty doan gene rpoB dugc khuéch dai bé’mg k¥ thuat PCR vai cap moi dic hiéu,
sau do tién hanh dién di san phém PCR trén gel agarose 0,8%, chup anh, két qua thé hién
trén hinh 1.
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500 bp
250 bp

Hinh 1. Két qua PCR véi cip mdi rpoB
(M: Marker; 1: rpoBXL; 2. rpoBBE)
Két qua trén hinh 1 cho thay, san pham PCR cua trinh ty twong tng vi cip moi rpoB
F/R dic hidu dugc thé hién véi cac kich thude khoang hon 500 bp. Két qua nay phu hop véi
trinh tu cac cap mdi teong tng, du do tin cdy lam co sé cho viéc doc trinh tu rpoB; phuc vu
cho cac nghién ctru tiép theo.

3.2. Két qua doc trinh tw doan gene rpoB cia loai Mat gau

Sau khi dién di, tién hanh doc trinh tu gene rpoB thu dugc trén may ABI PRISM®
3100 Avant Genetic Analyzer, st dung b Kit BigDye® Terminator v3.1 Cycle Sequencing
voi cap moi dic hiéu, két qua thu dugc nhu sau:

Trinh ty rpoBXL
GATCCCAGCATCACAATTCCATTTTTGTCTAAATTTCGGAGTAAATGTACTTCTAAATGC
GGTATTTCATTAGTGACCCTTTCGGGGCCTTGGTTAATCTGAATTTCATATTTACGTATG
TGAAAAGAAGTATAAATATCTTCATATACTAAGCGCTCGCTAATGAGTACTGCATCTTCA
AAATTGTAACCTTCCCATGGCATATAAGCTACTAATACGTTTTTCCCCAAAGCGAGTTCA
CCACCAACTGTAGCAGCACCATACGCTAAAATTTGTCCCTTTTTAATGCATTTACCCCGC
TGAACCTGGGGTTTTTGATGCATACAAGTATTTTTGTTGGAACGTTCATACATAACTAAT
GGAATCCTTAGAGTATCCCCATTACCTGATAAAAGGATCTTGTCAGTATCGGTATAAATA
ATCTTTCCCTCGTGTTCGGCTATAGCAAGAGCCCCTGAATCTAGAGCCACTTGGCCTTCC
AATCCAGTTCCAACAATGCACTTA

Trinh ty rpoBBE
GATCCCAGCATCACAATTCCATTTTTGTCTAAATTTCGGAGTAAATGTACTTCTAAATGC
GGTATTTCATTAGTGACCCTTTCGGGGCCTTGGTTAATCTGAATTTCATATTTACGTATG
TGAAAAGAAGTATAAATATCTTCATATACTAAGCGCTCGCTAATGAGTACTGCATCTTCA
AAATTGTAACCTTCCCATGGCATATAAGCTACTAATACGTTTTTCCCCAAAGCGAGTTCA
CCACCAACTGTAGCAGCACCATACGCTAAAATTTGTCCCTTTTTAATGCATTTACCCCGC
TGAACCTGGGGTTTTTGATGCATACAAGTATTTTTGTTGGAACGTTCATACATAACTAAT
GGAATCCTTAGAGTATCCCCATTACCTGATAAAAGGATCTTGTCAGTATCGGTATAAATA
ATCTTTCCCTCGTGTTCGGCTATAGCAAGAGCCCCTGAATCTAGAGCCACTTGGCCTTCC
AATCCAGTTCCAACAATGCACTTA
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V6i hai trinh ti rpoB thu duoc déu 1 506 bp sau khi tinh chinh, hoan toan phu hop
v6i kich thudce cia cip mdi dic hidu. Két qua nay 1a co so dé tién hanh phén tich, so sanh
quan hé di truyén cua cac trinh ty rpoB da cong bd trén GenBank, 1am co sé cho cac
nghién ciru tiép theo.

3.3. Két qua phan tich trinh tw rpoB

Sau khi thu nhan duogc trinh tu gene rpoB, dir liéu dugc xu 1y va phan tich béng
phan mém MEGA phién ban XII nham danh gia mbi quan hé di truyén giira cac mau thu thap.
Trinh tu rpoB thu tai khu vuc nghién ctru duoc so sanh véi cac trinh tu rpoB da cong bd
trén GenBank nham xac dinh mirc d6 twong ddng va phan bd phat sinh chung loai.
Cac trinh ty rpoB tham chiéu duoc lya chon dya trén dd tin cdy cua co s& dir liéu va do
bao phu trinh ty cao (Bang 3), lam co s& cho viéc xay dung cady phat sinh chung loai va
danh gia vi tri phan loai cia mau nghién ctru trong mdi quan hé di truyén cua trinh tu

rpoB thu duogc.

Bang 3. Trinh tw rpoB da cong b trén GenBank dwoc sir dung

dé so sanh véi trinh tw rpoB thu dwgc

. . |Kich thuo . | Noico Na
STT Loai M3 so 1 thuoe Tac gia cong bo o ciong ) am p
gene bo cong bo
1 |Mat gdu XL rpoBXL 506
2 |[Mat giu BE rpoBBE 506
3 Gymnan'Fhemum OR197626 507 Nworji, OF, et al Nigeria 2023
amygdalinum
4 vemonia ppes7023 | 0% | chen, H.etal | U9 | 2024
volkameriifolia Quoc
5 [Vernonia baldwinii | KT178573 505 Aust, SK,etal | HoaKy | 2015
- Panero, JL and .
6 [Heterolepis aliena EU385460 507 Funk, VA Hoa Ky | 2008
7 [Vernonia baldwinii | KP126880 507 Kellar, PR, etal | BicMy | 2015
8 |E th 508 P JL and
remanthus EU385446 anero, L and | yoaky | 2008
erythropappus Funk, VA
9 [Hieracium leyianum |AM889808 508 Ford, CS Anh 2009

Két qua so sanh trinh ty nucleotide ctia gene rpoB thu duoc véi trinh tu nucleotide ciia
gene rpoB di cong bd trén Genbank dugc thé hién trén hinh 2.
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61 EU385460 Heterolepis aliena
_ZSE AM889808 Hieracium leyianum
38 PP657023Vernonia volkameriifolia
—— rpoBXL
90 1poBBE

EU385446 Eremanthus erythropappus
—65{_—(: KT178573Vernonia baldwinii
37 KP126880 Vernonia baldwinii

3
OR197626Gymnanthemum amygdalinum

L —]

0.10

Hinh 2. Cay phét sinh ciia trinh tw gene rpoB cia lodi Mat giu thu dwoc & XL, BE,
Thanh Hod véi cac trinh tw rpoB di céng bé trén GenBank

Két qua trén hinh 2 cho théy, trong cdy phat sinh dya trén trinh tu rpoB, cac mau duogc
chia thanh hai nhom chinh phan anh sy phan hoa tuong dbi sau trong bo dir liéu. Nhanh gbc
tach thanh mot clade 16n chira ph'?ln 16m cac mau thude chi Vernonia cé céc chi gén giii, va mot
nhanh don 1¢ dai dién cho Gymnanthemum amygdalinum (OR197626). Viéc Gymnanthemum
tach biét va xuét hién & vi tri géc hon cho théy trinh ty rpoB cua loai nay mang nhiéu dic diém
phén tir nguyén thity hon hoic ¢ téc do tién hoa sai biét so véi nhom Vernonia-Eremanthus.

Nhom chinh thtr nhat bao gdm cac loai Heterolepis aliena (EU385460) va Hieracium
leyianum (AM889808). Hai loai nay gom lai thanh mgt nhanh c6 gia tri bootstrap 61, phan
anh murc d6 hd tro trung binh, cho thiy chiing c6 quan hé tuong d6i gan dya trén marker rpoB
nhung do tin cdy chua tuyét di. Nhanh nay lai dugc ghép véi Vernonia volkameriifolia
(KT178573) vdi bootstrap 25, mot gia tri kha thap. Piéu nay chi ra rang su lién két giita
Vernonia volkameriifolia va hai loai Heterolepis Hieracium khong that sy manh, nhiéu kha
ning do su trong dong trinh ty han ché hodc do rpoB khong phai marker t6i vu dé phan dinh
cac nhanh siu trong nhém nay. Hai trinh tu rpoB ndi sinh rpoBXL va rpoBBE tao thanh mot
nhanh chung c¢6 bootstrap 90, thé hién sy 6n dinh va do tin cay cao. Nhanh nay gin véi clade
chira Vernonia volkameriifolia va hai loai ho hang véi bootstrap 38, cho thiy su lién hé & mirc
d6 trung binh va ham ¥ rang hai trinh ty rpoB (rpoBXL, rpoBBE) ¢6 thé thudc cac mau nghién
clru m&i gan voi Vernonia nhung chua thé khang dinh vi tri phan loai mot cach tuyét doi.

Nhanh 16n thir hai trong nhém Vernonia Eremanthus chira Eremanthus erythropappus
(EU385446) cung véi hai mau Vernonia baldwinii (KT178573 va KP126880). Mi quan hé
giita Eremanthus erythropappus va Vernonia baldwinii c6 bootstrap 65, cho thiy mtrc hd trg
turong ddi t6t, phan anh su twong dong di truyén dang ké giita hai chi nay trong ving rpoB.
Hai trinh tu cta Vernonia baldwinii tiép tuc tao thanh cip vai bootstrap 37, thap hon ky vong
nhung van phan anh sy gan giii nhat dinh. Tir d6 c¢6 thé suy luan rang rpoB trong nhém
Vernonia c6 muc bién di ndi bd tuong dbi cao, khién bootstrap khong dat gia tri manh.

O vi tri day ctia nhanh chinh, Gymnanthemum amygdalinum dtmg doc lap véi bootstrap
37 két ndi v6i nhom Vernonia Eremanthus. Diéu nay cho thay loi nay tach biét dang ké so vai
phén con lai, dong thoi ciing ¢d quan diém phan loai truyén thong rang Gymnanthemum Ia chi
¢6 vi tri twong di xa trong ho Asteraceae khi so sanh bang cac marker chloroplast nhu rpoB.

Nhu vay, ciy phét sinh cho thiy céc trinh tu rpoBXL va rpoBBE c¢6 xu huéng nam
trong clade lién quan dén chi Vernonia, dic biét gan Vernonia volkameriifolia, nhung quan hé
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nay chua dugc hd tro manh & toan bo cac nit, phan anh kha nang rpoB 1a marker hitu ich dé
phan nhom gan nhung con han ché khi phan dinh cac nhanh sau hoac khi mirc bién di thap.
Céu truc cdy ciing chi ra sy gan giii gitra Eremanthus va Vernonia, pht hop véi cac nghién
ctru trude day vé quan hé tién hoa trong tong Vernonieae. Cac gia tri bootstrap thip ¢ mot
s6 nit cho thdy can bo sung thém marker hodc phan tich da gene dé cung c¢6 két luén.

4. KET LUAN

Kich thudc trinh ty rpoB cua loai Mat géu thu dugc tai Thanh Hoa la 506 bp.

Cay phét sinh cho thiy cac mau rpoBXL va rpoBBE nam chung trong mét clade véi
Vernonia volkameriifolia va gan nhom cua Vernonia baldwinii. Didu nay cho thdy hai mau
nghién ctru c6 quan hé ho hang gﬁn véi cac loai thudc chi Vernonia (ho Asteraceae).

Nhanh chira Heterolepis aliena, Hieracium leyianum va Eremanthus erythropappus
tach biét hon, chimg to khoang cach di truyén xa hon so voi nhém chira cac mau nghién ciru.
Hai mau rpoBXL va rpoBBE thudc vé hodc rat gan chi Vernonia va nam trong cing mot
nhanh duoc hd tro bootstrap kha t6t (90).
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ESTABLISHING AN RPOB BARCODE DATABASE FOR
(VERNONIA AMYGDALINA DEL.) IN THANH HOA

Nguyen Viet Hai, Le Dinh Chac, Le Thi Lam
ABSTRACT

DNA barcoding has become an indispensable tool in taxonomic research and
conservation. Fundamentally, a DNA barcode is a DNA sequence of approximately 400 - 1000
bp that serves as a molecular marker for rapidly and accurately determining phylogenetic
relationships and species identity, independent of morphological characteristics of specimens.
In this study, we isolated and sequenced the rpoB gene of Vernonia amygdalina Del.
(commonly known as bitter leaf) and assessed its genetic relationships as a basis for
subsequent investigations. The amplified rpoB fragment was 506 bp in length and was used
for comparative analysis against published rpoB sequences in GenBank. The results showed
that the rpoB sequence of our sample formed a completely distinct genetic lineage, separate
from all previously published rpoB sequences. This finding demonstrates that the rpoB
sequence of the studied specimens exhibits substantial genetic divergence relative to GenBank
data. These results support the reliability and accuracy of using the rpoB gene fragment to
elucidate the genetic relationships of Vernonia amygdalina Del.

Keywords: DNA barcode, Vernonia amygdalina Del., rpoB gene fragment.
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