Céng nghé sinh hoc & Giong cdy trong

XAC PINH MOT SO TRINH TU ADN MA VACH PHU HQP PHUC VU
GIAM PINH LOAI RAU MEO (Orthosiphon Aristatus (Blume.) Mig.)
Ha Bich Hong?, Chu Sy Cwong?, Nguyén Thé Hwéng?, Nguyén Vin Viét!

YTrwong Pai hoc Lam nghiép
2Bénh vién Y hoc cé truyén, B¢ Cong an

TOM TAT

Dinh danh loai hién nay ngoai nhimg phuong phap truyén thong nhur dwa vao cac dic diém hinh thai, sinh I, sinh hoa
thi phuong phap dinh danh bang sinh hoc phan tir ciing dwoc st dung rat hiéu qua. Trong 6, ADN ma vach la mot
phuong phap dinh loai phan tir dugc str dung dé hd trg dinh danh hay giam dinh cac loai dong vat va thuc vat kho nhan
dang V& hinh thai hay cac mau vat da qua ché bién. O thyc vat, cac trinh ty ADN duoc sir dung lam mé vach trong
giam dinh hay phan loai thuong la cac trinh tw nucleotide thudc hé gen huc lap va hé gen nhan, bao gom ca vang ma
héa va vung khéng ma hoa. Trong nghién cau nay, ba viang ADN ma vach la rcbL, ITS va trnH-psbA duoc st dung
dé danh gia kha ning phan biét loai Rau méo (Orthosiphon aristatus (Blume.) Mig.). Két qua nhan ban PCR, giai trinh
tu nucleotide, phén tich, va so sanh cac trinh tu ADN ma vach & loai Rau meo véi cac loai cung thuoc chi Orthosiphon
cho thiy ving gen ITS c6 mirc d6 tuong ddng cao nhét vai loai Orthosiphon aristatus trén ngan hang gen qudc té
(100%). Tiép dén la trinh tu nucleotide viing gen trnH-psbA véi 99,74% va cudi cung la rbcL véi 99,31%. So d6 hinh
cy thé hién méi quan hé phat sinh loai cho thdy mau Rau méo nghién ciru twong dong cao nht vai loai Orthosiphon
aristatus, két qua nay ciing twong tw nhu két qua giam dinh cac mau Rau meo dua trén hinh thai. Tir két qua nay cho
thay viéc sir dung cac trinh tw ADN ma vach dé giam dinh loai ¢ cap do phan tir 1 rat hiéu qua, sir dung riéng ré timg
trinh ty ADN mé vach hay két hop nhiéu trinh tw déu c6 kha nang dinh danh loai. Tuy nhién, viéc sir dung két hop mot
s trinh tw ADN mi vach véi nhau s& lam ting d6 tin cay cua két qua giam dinh.

T khéa: ITS, ma vach ADN, Rau meéo, rbcL, trnH-psbA.

1. PAT VAN PE

Cay Rau meo hay con goi la Cay Bdng Bac,
vai danh phap khoa hoc la Orthosiphon aristatus
(Blume.) Mig., chi Orthosiphon, ho Bac ha
(Lamiaceae), bo Hoa mdi (Lamiales), 16p Ngoc
Lan (Magnoliopsida), nganh Ngoc Lan
(Magnoliophyta). Chi Orthosiphon cé khoang 40
loai trén thé gisi, phan bb rai rac khap cac ving
nhiét dsi Chau A, Chau Phi va Chau Pai Duong.
Viing nhiét dgi Bong Nam A duoc coi 12 noi tap
trung va c6 tinh da dang cao vé thanh phan loai

cua chi, trong d6 Viét Nam c6 8 loai (6 Huy
Bich et al., 2004). Rau méo la cay thao, séng lau
nam, cao khoang 0,3 - 0,5 m hoac c¢6 khi hon.
Than manh cang, hinh vuéng, moc dimg, thuong
c6 mau nau tim, nhan hoic co it 16ng, it phan
canh. L& moc ddi, hinh trimg, dai 4 - 6 cm, rong
2,5 - 4 cm, gbc tron, dau nhon, mép khia ring to,
gan 14 hoi noi rd & mat dudi, cudng 14 dai 3 - 4
cm (D6 Huy Bich etal., 2004; V4 Vin Chi, 2012;
Db Tat Loi, 2012) (Hinh 1).

Hinh 1. Hinh thai cdy Rau meo
(A): Hoa Rau meéo; (B): Anh vé cdc bg phan chi tiét cia hoa Rau méo (1: Goc than va canh mang hoa;
2: Hoa; 3: Padi; 4: Pai mé véi cac tuyén; 5: Trang md; 6: Nhuy; 7: Qud)
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Rau méo dugc biét dén nhu 1a vi thudc lam
tang lwong nudc tiéu va thuc day sy bai tiét ure,
céc chlorua va acid uric, c6 tac dung tt ddi voi
cac chung rdi loan duong tiéu hda, bénh thap
khép, dau lung, dau nhic khép xuwong (DS Tat
Loi, 2012). Ngoai ra, Rau méo con c6 tac dung
t6t d6i véi bénh xung huyét gan va bénh duong
rudt. Hiéu qua cua no 1a do tac dung két hop cua
glycosid v&i cac mudi kiém, céc chét gidng nhu
tanin caa dau thom va cua maot saponin. Hién
nay nhu cau ciia con ngudi vé ngudn dugc liu
trén ngay cang tang, tuy nhién loai cay nay trong
tu nhién dang bi giam vé s luong va chit lugng
boi su khai thac qua mac, cling nhu cac diéu
kién ngay cang bat loi cia moi truong tu nhién,
nén da s6 duoc liéu néi chung va Rau méo noéi
riéng duoc nhap tir Trung Québc vai nguon goc
khong rd rang. Do d6, can phai giam dinh ngudn
g6C va tir 6 ¢6 co ché quan li cac ngudn dugc
liéu nham dam bao an toan cho nguoi bénh khi
st dung thudc. Phuong phap ADN ma vach da
tré thanh cdng cu hiru hiéu cho céc nha khoa hoc
trong viéc phan loai, danh gia da dang di truyén
va quan hé di truyén cac loai ca dong vat va thuc
vat. Ky thuat ADN ma vach dua vao viéc su
dung mot hay nhiéu doan ADN c6 kich thuge
khoang tir 400 - 800 bp nhu 13 mot tiéu chuan
dé nhan dang céac loai mot cach nhanh chéng va
chinh xac. Méi doan ADN mé vach c6 nhiing
dac trung riéng va c6 kha nang phan biét sinh
vat & cac muc do khac nhau: ho, chi, loai hay
du6i lodi. Cac doan ADN mé vach co thé la
nhitng doan nam trong h¢ gen nhan (18S, 5.8S,
26S, ITS...); (Baharum S.N., 2012; Chen S.,
2010; Schoch C. L et al., 2012), hé gen ty thé
(Cytb, CO1...). (Chiou et al., 2007; Doyle. J.L.,
1990; Hollingsworth, 2011), hé gen luc lap
(matK, rbcL, trnH — psbA, rpo, trnL-trnF, ycf...)
(Yu J. va cong su, 2011; Hollingsworth, 2011).
Cho dn nay, chwa c6 doan ADN nao dugc st
dung 1am mé vach chung cho tat ca cac loai sinh
vat, thay vao do can lva chon nhitng doan ADN
dac trung va vigc phdi hop cac doan mé vach
ADN s€ dem lai hiéu qua cao hon. (Park S. U. et
al., 2009; Schoch C. L et al., 2012). Tuy vao ddi
tuong giam dinh ma cac doan ADN ma vach s¢
dugc st dung mét cach hop ly (Chase et al.,
2007; Hollingsworth et al., 2011).

MatK va trnH-psbA dugc nghién ctu la hai

chi thi ADN ma vach httu ich trong viéc phan
biét cac loai thuoc chi Labiatae nham gép phan
bao ton va kiém soat budn ban ngudn tai nguyén
thuc vat co gia tri (Theodoridis et al., 2012).
Trinh ty ADN ma vach bao gom ITS, trnL-trnF,
rps16, va trnL ciing duoc sir dung dé phan tich
cac mdi quan hé hinh thai va phat sinh loai gitra
muoi don vi phan loai cua chi Orthosiphon. Két
qua xay dung cay phat sinh chung loai dya trén
phuong phap NJ cho thdy gia tri bootstrap thip
(60%) dbdi véi chi thi ITS va cao hon véi ba chi
thi con lai (86 - 100%). Nghién cttu ciing chi ra
rang mac du khac nhau vé mat hinh thai giita
cac loai thuoc chi Orthosiphon nhung két qua
phan tich ADN ma vach la twong ty nhau
(Sudarmono et al., 2020).

2. PHUONG PHAP NGHIEN CUU

2.1. Lwa chon mau va céch lay mau

La Rau meo (Orthosiphon aristatus (Blume.)
Miq) duoc lya chon tr 04 cady Rau meo tai
Trung tdm nghién cau va san xuat thudc Subi
Hai — Ba Vi — Ha Noi ciia Bénh vién Y hoc ¢6
truyén Bo Cong an. Cac mau duoc ki hiéu nhu
sau: RM1, RM2, RM3, RM4.

Yéu cau vé mau l4 va bao quan: cat nhiing l4
banh té, xanh va khéng bi sau bénh. Sau d6 bao
quan mau la trong tai nilon c6 chtra hat hit am
silica gel, van chuyén vé phong thi nghiém va
tién hanh tach chiét ADN ngay trong ngay.

2.2. Phwong phap tach chiét ADN hé gen

ADN hé gen duoc tach chiét theo phuong
phap CTAB (Cetyl trimethyl ammonium
bromide) cua Saghai Maroof va cong su (1984)
Vv6i mot sy thay ddi nho. Khoang 100 mg md 14
duoc nghién bang cdi chay st trong 600 ul dém
CTAB (2% CTAB, 20 mM EDTA, 1,4 M NaCl,
2% beta-mercaptoethanol, 100 mM Tris-HCI pH
8.0). Mau duoc chuyén vao 6ng ly tam 1,5 ml va
i & 65°C trong bé 6n nhiét 30 phut, sau d6 dé
nguoi & nhiét do phong va duoc chiét xuat cung
v6i mot thé tich chloroform:isoamylalcohoh (ty
16 thé tich 1a 24:1). Cac méau duoc ly tam &
10.000 vong/phat, trong 15 phat ¢ nhiét do
phong. Pha trén cua dung dich dwoc chuyén sang
ong ly tam 1,5 ml méi. ADN duoc két taa bang
céch thém 500 pl isopropanol lanh, dé lanh -20°C
trong 1 gio va ly tam véi toe d6 10.000 vong/phat
& 4°C, trong 15 phat. ADN tua sau d6 duoc rira
sach bang con 70%. Lam kho tia ADN va hoa
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tan ADN trong 100 pl HO deion. Bao quan mau
ADN ¢ nhiét @6 -20°C.
2.3. Phwong phap khuéch dai PCR va xac
dinh trinh tw nucleotide

Phan trmg PCR duoc thuc hién trén may PCR
TC1000-G (Biologix) véi thanh phan bao gom:
10ul PCR master mix 2X, 10uM mdi xubi va
10uM médi nguoc, 50ng ADN khuén, bd sung
H>0 deion t&i 20ul . Chuong trinh nhiét do caa
phan tng PCR nhu sau: bién tinh & 95°C trong

5 phat; 35 chu Ki lap lai cia ba bugc 95°C — 30
gidy, 51°C-60°C (tuy moi) — 30 giay, 72°C — 1
phut; két thuc tong hop ¢ 72°C trong 5 phit; bao
quan san pham PCR ¢ 4°C. Tén mdi, trinh tu
nucleotide cac mdi ADN ma vach va nhiét do
gan mdi ciia cac mdi sir dung trong nghién ciu
dugc thé hién & bang 1.

San pham PCR dugc dién di trén gel agarose
1,2% c6 bd sung thudc nhuém axit nucleic
(Redsafe). Sau khi dién di, ban gel agarose dugc
soi dudi den UV va chyp anh.

Bang 1. Danh sach va trinh tw nucleotide cta cac cap mdi

Kich
Ki higu . Ae ms s Ta thuéc Tham
Gen mi Trinh ty moi (5°-3) (°C)  doan gen Kkhio
(bp)
ITS.F  ACGAATTCATGGTCCGGTGAAGTGTTCG Wen and
ITS 60 800 Zimmer,
ITS.R  TAGAATTCCCCGGTTCGCTCGCCGTTAC 1996
mnH- P CGCGCATGGTGGATTCACAATCC Sang et
psbA_F al., 1997
psbA > 51 431
GTTATGCATGAACGTAATGCTC
psbA_R
el F ATGTCACCACAAACAGAGACTAAAGC Kress and
L L R GTAAAATCAAGTCCACCTCG 52 599 E”Z%kg;’ N,

Nhiing san pham PCR sau khi khuéch dai
thanh cdng sé duoc tinh sach st dung bo kit
Prification Kit ctia hdng INTRON — Han Quéc.

Sau khi tinh sach, san pham PCR duoc gui
cho phong thi nghiém 1st Base & Malaysia dé
giai trinh ty nucleotide theo ca hai chiéu xudi va
nguoc. Trinh tu nucleotide ctia doan ADN dugc
xéc dinh bang may giai trinh tu ty dong dua trén
nguyén ly cua Sanger, st dung b6 Kit BigDye®
Terminator v3.1 Cycle Sequencing.

2.4. Phwong phap phan tich dir liéu méa vach
ADN (DNA barcode)

Cac trinh tu nucleotide duoc phan tich va xi
Iy bang phan mém tin sinh BioEdit 7.2.5 (Hall,
1999), Mega7 (Kumar et al., 2015), va cac cong
cu trén NCBI (http://www.ncbi.nim.nih.gov).
Cay quan hé di truyén dugc xay dung dwa trén
phuong phap Neighbour Joining.

3. KET QUA VA THAO LUAN
3.1. Két qua tach chiét ADN tong sb
Phuong phap tach chiét ADN tong s tir cac

mau 14 dugc tach theo phwong phap CTAB cua
Shagai maroof va cong su (1984) c6 cai tién cho
pht hop vai tach chiét ADN cua Rau meo.

Sau khi tién hanh tach chiét, ADN tong sb
duoc dién di trén gel agarose 1,0% dé kiém tra
chat lugng va thu dugc két qua nhu hinh 2.

Két qua dién di cho thiy cac bang vach ADN
tong s sang nét, chung to ADN téng sb tach
chiét dugc tir 04 mau 14 Rau méo khdng bi dat
giy va nong d6 ADN tuong ddi cao (RM1:
181ng/ul, RM22: 347ng/ul, RM3: 272ng/ul,
RM4: 318ng/ul). B¢ tinh sach cuia ADN tuong
dbi cao (chi sb A260/A280 dao dong tir 1,7 dén
1,98). Mit khac, trong mau ADN téng s con
chira mot lwong ARN thé hién & cac bang sang
mo bén dudi cua bing ADN tong s6. Nguyén
nhén la do trong qua trinh tach chiét, ching toi
khong xtr Iy RNase nén lugng ARN nay van lan
vao cung voi ADN. Tuy nhién, vaoi phan tng
PCR thi luong ARN nay khéng anh huong dén
két qua nhan ban dic hiéu.
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Hinh 2. Két qua dién di ADN tong sb cia 4 mau Rau méo RM1, RM2, RM3, RM4

3.2. Két qua nhin gen v6i cac doan mi vach
ADN bing ki thuat PCR

Tur 4 mau ADN téng sb di tach duoc, su
dung cap moi dac hiéu cho ting doan dé tién
hanh phan itng PCR nhéan ban cac doan ADN.
Tuy nhién, két qua nhan ban ca ba doan trinh ty
ADN mi vach déu khdng thanh céng. Do ham
luong ADN tach chiét tir mau la Rau meéo tuong
dbi cao, chung t6i tién hanh pha loang nong do
ADN khudn ra 20 lan va 50 lan rdi tién hanh
phan tng PCR nhan ban cac doan trinh tu ADN
ma vach. Két qua PCR cho thay, véi mau ADN
tach tir Rau meo da pha loang ra 50 lan thi phan
ing PCR thanh cbng, & ndng do ADN khdng
pha loang va pha loang 20 lan thi khong cho két
qua PCR. Nguyén nhan co thé la do trong mau
ADN cua Rau méo con chira mot s6 hop chat
thir cdp gdy wc ché hoat tinh cua enzyme
polymerase va khéng nhan ban dugc doan gen
muc tiéu. Chang tdi tién hanh tach chiét ADN
téng s6 ciia Rau meo song song voi mot loai cay
dugc lieu khac, sau dé tién hanh PCR trong
cung diéu kién thi chi thiy mau cua Rau méo
khong thanh cong. Két qua so sanh nay co thé
cung cb thém cho nhan dinh rang két qua PCR
khong thanh cong ¢ Rau méo la do sy wc ché
ctia mot s6 hop chat thir cap cha khong phai do
phuong phép tach chiét ADN. O d6 pha lodng
50 lan thi két qua PCR thu dugc mot bing ADN
duy nhat véi kich thudc twong tng voi kich
thudc du kién caa mdi doan gen, vi & d6 pha
lodng nay cac hop chit thir cap con 1an trong
ADN tong s gan nhu khong con du dé gay uc
ché enzyme polymerase nita. Do d6, dé thuc
hién phan tng PCR véi cac cap mdi nghién cau,
chang t6i can pha loang ADN tong sé tach chiét
duoc ra 50 lan. Sau khi diéu chinh nong d6

ADN phu hop, tién hanh nhan ban 3 doan gen
ITS, trnH- psbA, rcbL tir 4 mau ADN tbng sé
cta Rau meéo bang phan ang PCR Vi cac cap
moi twong tng lan luot 1a: ITS_F va ITS_R;
trnH-psbA_F va trnH-psbA R; rcbL _F va
rcbL_R. Thyc hién phan ung PCR lap lai 3 1an
trén mdi mau thi nghiém. San pham PCR cua
tat ca cAc mau thi nghiém dugc kiém tra bang
dién di trén gel agarose 1,2%.

Qua hinh 3A cho thay két qua dién di san
pham PCR cho thiy, doan gen ITS khuéch dai
thanh cong ¢ tat ca 04 mau Rau méo. O cac mau
déu thu dugc mot bang ADN sang 16 nét, khong
¢6 bang ADN phu xuat hién, kich thudc khoang
800bp phl hop Vvéi kich thudc ly thuyét cua
doan gen ITS du kién nhan ban. Két qua tuong
ty cling duoc quan sat thiy ¢ 1an PCR thir 2 va
thir 3. Két qua nay mot lan nira khang dinh chat
luong ADN khuén co thé gay anh huong truc
tiép dén kha ning nhan ban caa phan ung PCR,
khi yéu té e ché duoc loai bo thi san pham PCR
nhan ban doan gen ITS rat dac hiéu, c6 thé sur
dung truc tiép san pham nay dé xac dinh trinh
tu nucleotide. Tac gia Lé Thanh Huong va cong
su (2017) ciing str dung cap moi ITS_F/R co
trinh tu giéng vai trinh ty cap mai st dung trong
nghién ciu nay nhung trén mot s6 d6i tuong
thugc chi Nhan sam cho thay doan gen ITS ¢ chi
Nhan sam ciing co6 kich thuéc 800bp. Két qua
nay twong ty nhu két qua nhan ban doan ITS &
04 mau Rau méo. Piéu nay thé hién rang kich
thude doan ITS la bao thu ¢ cac loai thuc vat
khac nhau khi cung st dung mot cap moi dé
nhan ban. Tuy nhién két qua nay chi giéng nhau
vé kich thuéc, con dé khang dinh vé su da dang
cua trinh ty nucleotide thi can giai trinh ty doan
gen va phén tich so sanh.
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Hinh 3. Két qua PCR khuéch dai cac doan ADN ma vach ¢ 04 miu Rau meéo
(A) Poan gen ITS, (B) Poan gen trnH-psbA, (C) Poan gen rbcl; cdc giéng 1, 2, 3, 4 twong Mg Véi cdc mau
RM1, RM2, RM3, RM4; (-) Péi chitng &m (thay ADN khudn bang H.0); M: ADN marker 100 p

Gen trnH-psbA nam trong luc lap 1a mot
trong nhimg gen dé ma hoa cac rARN, trnH-
psbA dugc danh gia la c6 kha nang xac dinh loai
cao. boan trnH-psbA c¢o kich thudc trung binh
khoang 431bp theo ly thuyét, nhung trén thyc té
c6 thé thay doi tir 296 — 1120 bp tly vao ting
loai. Trong thi nghiém nay, ADN tong sé cua 04
mau Rau méo dugc dung lam khudn dé nhén
ban doan gen trnH-psbA bang phuong phap
PCR véi cap moi dac hiéu vai trinh tw moi dugc
néu & bang 1. Két qua PCR cho thay doan bang
sang rd va dong déu, khong xuat hién bing phu
(Hinh 3B). Kich thudc khoang 450 bp, du diéu
kién dé tién hanh xac dinh trinh tu nucleotide.

Trong cac gen lap thé, rbcL 1a trinh ty gen dic
trung nhat, md hoa cho céc tiéu don vi I6n coa
Rubilose-1,5-biphosphate cacboxylase/oxygenase
(RUBISCO), rbcL la gen da dugc st dung rong
réi trong nghién ctru phat sinh loai thyc vat voi
hon 10000 trinh tu rbcL ¢6 san trong ngan hang
gen. M4 vach rbcL bao gém khu virc 599 & cudi
5° ctia gen, nam tir vi tri s6 1 - 599 trong trinh ty
hé gen luc lap hoan chinh cua Arabidopsis
thaliana (Wang et al., 2010). Két qua dién di san
pham PCR cho thiy, doan gen rbcL khuéch dai
thanh cong & tit ca 04 mau Rau meéo. O cac mau
déu thu duoc mot bang ADN sang 1 nét, khong
c6 bang ADN phu Xuit hién, kich thudc khoang
550 — 600 bp phi hop véi kich thudc ly thuyét
ctia doan gen rbclL du kién nhan ban (Hinh 3C).

Trong nghién ciru nay, ba doan ma vach dé
xuit trnH-psbA, rbcL va ITS duoc khuyéch dai
bang viéc sir dung cac cap moi phd quét cuing
cac thanh phan va quy trinh PCR dugc téi uu
hoa cho timg doan ma vach. San phiam PCR dic
hiéu ctia ca ba doan ADN ma vach & 04 mau

R&u meéo nghién ctru chirng to sy hiéu qua trong
t61 wu hoa thiét ké moi va quy trinh PCR.

3.3. Phén tich trinh tw nucleotide cac doan
ADN ma vach

Véi céch lra chon bon mau Rau méo ciing ba
lan 13p lai & mdi mAu, tong cong thu duoc 12
trinh tu nucleotide cho mot doan ma vach ADN
dé xuat. Chat lugng trinh ty nucleotide 14 cao &
tat ca cac mau, ty Ié giai trinh ty nucleotide
thanh cong la 100%. Céc trinh ty nay sau d6
dugc xir li va phan tich bang phan mém BioEdit
7.2.5. Két qua phan tich trinh tu nucleotide cua
3 chi thi ADN ma vach ITS, trnH-psbA va rbcL
co kich thudc twong ung la 775 bp, 374 bp va
574 bp.

Theo tinh toan Iy thuyét, san pham PCR nhan
ban doan gen ITS co kich thudc khoang 800bp.
Tuy nhién, sau khi giai trinh tu nucleotide phan
hai du cua doan gen ITS co chét luong giai
trinh tu khong tot nén chiang t6i chi str dung
doan trinh tu ¢ kich thudc 775bp dé phan tich
va so sanh. Trinh ty nucleotide cua doan gen ITS
tuong dong 100% ddi véi tat ca 04 mau Rau
meo nghién ciru, do &6 mau RM3 duoc chon
lam mau dai dién cho ca 04 mau Rau meo. Két
qua nay cho thay cac mau Rau méo khdng co sur
da hinh vé trinh tu doan gen ITS. Pay 1a két qua
hoan toan co thé tin cay duoc vi vung ITS dugc
xem la viing bao thu bén trong loai va tuong dbi
bao thu gitra cac loai. Trinh ty nucleotide cua
doan gen ITS cua mau Rau méo nghién cau
duogc dang ky trén ngan hang gen qudc té voi ma
s6 MW315930.

Két qua xac dinh trinh tu doan gen trnH-
psbA thu dugc mot doan co kich thudc 374 bp
(sau khi da loai bo hai dau cua trinh tu do chét
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luong giai trinh ty khong tét). Trinh ty
nucleotide caa doan gen trnH-psbA tuong dong
100% ddi véi tit ca 04 mau Rau meo nghién
ctu, do d6 mau RM3 dugc chon lam mau dai
dién cho ca 04 mau Rau méo. Trinh tu
nucleotide doan gen trnH-psbA cua Rau meéo
duoc dang ky trén ngan hang gen quéc té véi ma
s6 MW789615.

Theo tinh toan Iy thuyét, san pham PCR nhan
ban doan gen rbcL cé kich thudc khoang 599
bp. Tuy nhién, sau khi giai trinh tu nucleotide,
két qua thu dugc mot doan trinh tu rbeL c6 kich
thudc 574 bp. Nguyén nhén la do phan hai dau
ctia doan gen rbcL cé chit luong giai trinh tu
khdng tt nén chang toi chi sir dung doan trinh
tu c6 kich thude 574 bp dé phan tich va so sanh.
Trinh ty nucleotide cta doan gen rbcL tuong
doéng 100% dbi voi tit ca 04 mau Rau méo
nghién ctru, do d6 mau RM3 duoc chon lam
méu dai dién cho ca 04 mau Rau meo. Két qua
nay cho thiy cac mau Rau méo khong co su da
hinh vé trinh ty nucleotide cua doan gen rbcL.
Trinh ty nucleotide ctia doan gen rbcL dac trung
cho mau Rau meo tai Ba Vi dugc ding ky 1én
ngan hang gen quéc té véi ma sé6 MW789616.
3.4. Xay dung cay quan hé di truyén

Str dung cong cu BLAST trén NCBI dé so

RM3 ITS

|O.[I!J9

sanh trinh ty doan gen ITS ctia mau Rau méo véi
c4c trinh tu twong dong trén ngan hang gen cho
thdy mau Rau meo tuong dong 100% véi loai
Rau meéo co tén khoa hoc la Orthosiphon
aristatus va mot sé loai cung thudc ho Bac ha
(Lamiaceae). Lua chon 06 loai c6 do tuong
ddng Vvé trinh t doan gen ITS cao nhat véi mau
Rau meéo nghién cuu, chung téi xay dung cay
quan hé di truyén gitra 07 mau nhu hinh 3.

Két qua so sanh trinh tu doan gen ITS & mau
R&u meo vai trinh tu doan gen ITS cua loai O.
aristatus (FJ593403.1) cho thiy muc d6 twong
dong dat 100%. Mau Rau méo nghién ciu ciing
c6 quan hé gan voi mot sé loai thuoe ho Bac ha
(Lamiaceae): Hyptis pulchella (JF301473.1),
Hyptis  odorata  (JF301517.1), hyptis
dumetorum (JF301466.1), Hyptis recurvata
(JF301474.1). Hinh 4 thé hién méi quan hé di
truyén rat gan cua mau Rau meo nghién ctu véi
loai Orthosiphon aristatus trén ngan hang gen
Quéc té (duwoc nhom thanh mot nhom trén cay
quan h¢ di truyén vai khoang cach di truyén <
0,009), mdt nhom khac gom 04 loai thudc ho
Bac ha. Tir két qua nay cé thé két luan mau Rau
meo nghién cau c6 tén khoa hoc la Orthosiphon
aristatus khi st dung chi thi ADN ma vach la
doan trinh ty ITS.

Orthosiphon aristatus

Orthosiphon aristatus
Hyptis pulchella
Hyptis odorata
Hyptis dumetorum

Hyptis recurvata

Hinh 4. Cay quan hé¢ di truyén cia loai Rau meo véi 06 loai cé trinh tw ITS twong dong trén
ngan hang gen quéc té NCBI

So sanh trinh ty doan gen trnH-psbA cua
mau RAu méo véi cac trinh ty trong dong trén
ngan hang gen cho thdy mau Rau meo tuong
ddng 99,7% voi loai Rau méo ¢6 tén khoa hoc
la Orthosiphon aristatus va mot sé loai cung
thudc ho Bac ha (Lamiaceae). Lua chon 06 loai
c6 do twong dong Vvé trinh tu doan gen trnH-
psbA cao nhat véi miau Rau meo nghién ctu,
chang t6i xay dung cay quan hé di truyén giira
07 mau nhu hinh 5. Két qua so sanh trinh tu

doan gen trnH-psbA & mau Rau méo véi trinh
tu doan gen trnH-psbA cua loai Orthosiphon
aristatus (LC456393.1) cho thay muc do twong
dong dat 99,7% va sy sai khac chi & 01
nucleotide. Mau Rau méo nghién ciiu ciing ¢6
quan hé gan vaoi mot sé loai thusc ho Bac ha
(Lamiaceae) nhu sau: Platostoma chinense
(MT328397.1), Ocimum tenuiflorum
(MF457806.1), va loai Plectranthus
rotundifolius (MH043962.1).

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 2 - 2021 17



Céng nghé sinh hoc & Giong cdy trong

Plectranthus rotundifolius

| 1 9

Ocimum tenuiflorum

Orthosiphon parvifolius

Platostoma chinense

® RM3 trnH-psbA

Orthosiphon aristatus

Hinh 5. Cay quan hé di truyén cia loai Rau meo véi 05 loai cé trinh tw trnH-psbA twong dong
trén ngan hang gen quéc té NCBI

Trinh tu doan gen rbcL cia mau Rau meéo
duogc so sanh véi cac trinh tu twong dong trén
ngan hang gen Quac té cho thay mau Rau meo
tuong dong 99,27% vai loai RAu méo co tén
khoa hoc 1a Orthosiphon aristatus va mét sb
loai cung thudc ho Bac ha (Lamiaceae). 06 loai
c6 d6 tuong dong veé trinh ty doan gen rbcl cao
nhat véi mau Rau méo nghién ciu duoc lua
chon dé xay dung cay quan hé di truyén giita 07
méu nhu hinh 6. Két qua so sanh trinh tu doan
gen rbcL & mau Rau meo véi trinh tu doan gen
rbocL cua loai  Orthosiphon  aristatus
(LC456392.1) cho thiy mirc d6 twong ddng dat
99,27% va c6 04 vi tri nucleotide sai khac. Mau
RAuU méo nghién ciu ciing ¢6 quan hé gan voi

Plectranthus cylindraceus

Plectranthus barbatus

Plectranthus caninus

mot s6 loai thuoc ho Bac ha (Lamiaceae):
Plectranthus cylindraceus (MK285269.1),
Plectranthus barbatus (JQ230987.1),
Plectranthus caninus (1Q072901.1),
Cleodendranthus  spicatus  (FJ513156.1),
Ocimum tenuiflorum (KF381105.1). Tuy nhién,
khi xay dung cay quan hé di truyén dua trén cac
trinh ty twong dong trén ngan hang gen Qudc té
thi mau Rau méo nghién cau lai khdng thé hién
dugc mdi quan hé gan giii véi trinh tu cua loai
Orthosiphon aristatus (LC456392.1). Piéu nay
cho thay, ddi véi doan trinh tu rbcL thi hiéu qua
giam dinh loai Rau meo khong chinh xac nhu
trinh tu ITS va trnH-psbA.

Clerodendranthus spicatus

| 0.002

RM3 rcbL

Ocimum tenuiflorum

Orthosiphon aristatus

Hinh 6. Cay quan h¢ di truyén ciia loai Rau meo véi 06 loai cé trinh tw rbcL twong dong
trén ngan hang gen quéc té NCBI

Tir cac két qua so sanh va xay dung cay quan
hé di truyén cuia mau Rau méo nghién ciu dya
trén 03 chi thi ADN ma vach la ITS, trnH-psbA
va rbcL c6 thé khang dinh loai Rau meo nghién
cau co tén khoa hoc chinh xac la Orthosiphon
aristatus. Nhimg dac diém vé hinh thai cua cac
mau Rau méo ciing budc dau khang dinh d6 la
loai Orthosiphon aristatus, tuy nhién phuong
phap ADN ma vach dua trén sy tién hoa vé trinh
tu nucleotide da gop phan khing dinh cho két qua

giam dinh nay. St dyng riéng r&€ mot trinh tu
ADN mai vach c6 thé chua dat duoc do chinh xac
ma c6 thé két hop nhiéu trinh tuy ADN mé vach
vé6i nhau. Viéc sir dung cac chi thi phan ta dé
dinh danh loai noi chung va thuc vat noi riéng da
ching minh c6 d6 tin cay rat cao va khi duoc két
hop Véi cac phuong phap dinh danh truyén thong
thi d¢ chinh xac c6 thé dat dén 100%.

3.5. So sanh hiéu qua giam dinh loai caa ba
trinh tw ADN ma vach ITS, trnH-pshA, va rbcL

18 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 2 - 2021



Cong nghé sinh hoc & Giong cdy trong

Thanh céng caa khuéch dai PCR cung voi
xac dinh duoc trinh tu nucleotide la mot tiéu chi
quan trong dé danh gia hiéu qua cua tirng chi thi
ADN ma vach trong nghién ctu giam dinh loai
Rau meo.

Dua vao két qua so sanh trinh tu cac doan
gen ITS, trnH-psbA va rbcL cua loai Rau meéo
nghién cau (Orthosiphon aristatus (Blume.)
Miq.) vai trinh ty gen cua loai Orthosiphon
aristatus cong b trén ngan hang gen quéc té
NCBI, ta lap dugc bang so sanh kha nang giam
dinh loai cua doan trinh tu ITS, trnH-psbA va
rbcL nhu bang 2.

Két qua phan tich cho thay khi so sanh trinh
tu cac doan gen ITS, trnH-psbA va rbcL cua
mau Rau méo (Orthosiphon aristatus (Blume.)
Miq.) véi loai Orthosiphon aristatus thugc chi
Orthosiphon céng bé trén ngan hang gen québc

té NCBI, trinh tu doan gen ITS khong c6 diém
sai khéac, trinh tu doan gen psbA — trnH c6 1
diém sai khéc va trinh ty doan gen rbcL c6 4
diém sai khac. Ti 1 sai khac cua trinh ty rbcL
la cao nhat (0,69%) do d6 kha ning giam dinh
loai cua chi thi rbcL ciing 1a thap nhat, ty 1é sai
khac cua trinh tu trnH-psbA dang tha hai
(0,26%) cho thay hiéu qua giam dinh loai Rau
méo caa trinh tu nay tét thi hai, ty 18 sai khéac
cua trinh tu ITS 14 thap nhat (0%) dong nghia
v6i kha ning giam dinh loi tét nhat. Do do,
hiéu qua giam dinh loai Rau meo cua cac trinh
ty ADN ma vach duoc sap xép theo thir tu sau:
ITS > trnH-psbA > rbcL. Nhu vay, dbi voi loai
Rau meo (Orthosiphon aristatus (Blume.) Mig.)
thi trinh tu ITS la trinh tw ADN ma vach ¢6 kha
nang dinh danh loai tét nhat trong s6 3 trinh ty
ADN ma vach sir dung trong nghién cuu.

Bang 2. Bang so sanh két qua giam dinh loai RAu méo ciia cac doan trinh tw ADN ma vach

Chi tiéu phén tich ITS trnH-psbA rbcL
Ty 1€ PCR thanh cong (%) 100 100 100
Ty 1€ doc trinh ty thanh cong (%) 100 100 100
Chiéu dai doan trinh tu so sanh (bp) 775 374 574
S6 nucleotide sai khac 0 1 4
Ty ¢ sai khac (%) 0 0,26 0,69

4. KET LUAN

- ba xac dinh duoc 03 trinh ty ADN ma vach
cho loai Rau meéo la trinh tu rbcL, ITS, va trnH-
psbA. Cac trinh ty nucleotide déu dugc dang ky
trén ngan hang gen qubc té voi ma sb lan luot
nhu sau: rbcL véi ma sb6 MW789616, ITS véi
mi s6 MW315930, trnH-psbA véi ma sé
MW789615.

- banh gia dugc hiéu qua giam dinh loai Rau
meéo dua vao 03 trinh tw ADN ma vach theo thi
tu sau: ITS > trnH-psbA > rbcL
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DETERMINATION OF SOME ADOPTED BARCODE DNA SEQUENCES

FOR IDENTIFICATION OF Orthosiphon aristatus (Blume.) Migq.
Ha Bich Hong?, Chu Sy Cuong?, Nguyen The Huong?, Nguyen Van Viet!

Vietnam National University of Forestry

*Traditional Medicine Hospital, Ministry of Public Security
SUMMARY

In addition to the traditional methods based on morphology, physiology, and biochemistry, a number of molecular
identification methods are also used very effectively in species identification. In which, DNA barcoding is a
molecular identification method used to assist in the identification of morphologically difficult species of animals
and plants or processed specimens. For plants, the DNA sequences used as barcodes in identification or taxonomy
are usually those of the chloroplast genome and the nuclear genome, including the coding regions and the non-
coding regions. In this study, three DNA barcode sequences, rcbL, ITS, and trnH-psbA, were used to evaluate the
ability to distinguish Orthosiphon aristatus species. Results of PCR cloning, nucleotide sequencing, analysis, and
comparison of DNA barcode sequences in Orthosiphon aristatus with species of the same genus Orthosiphon
showed that ITS had the highest similarity with that of Orthosiphon aristatus species on international genbank
(100%). Followed by trnH-psbA sequence with 99.74% and finally rbcL with 99.31%. The tree diagram showing
the phylogenetic relationship shows that the Orthosiphon aristatus samples most similarly with Orthosiphon
aristatus, this result is similar to the results of the examination of the Orthosiphon aristatus samples based on
morphology. The result shows that the use of DNA barcode sequences to identify species at the molecular level is
very effective, using each barcode DNA sequence separately or a combination of several sequences is capable of
identifying species. However, using a combination of DNA barcode sequences together increases the reliability of

the assessment results.

Keywords: DNA barcode, ITS, Orthosiphon aristatus, rbcL, trnH-psbA.
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