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Abstract: This study develops procedures for cloning ITS and matK genes on six specimens in order
to exploit and conserve the genetic resources of H. nepalensis and evaluate its genetic diversity
based on molecular markers. The study methods include DNA extraction from dried leaf samples,
amplification of ITS and matK regions using PCR, sequencing and comparing with the sequences
on Genbank. The study results include a successfully-established process of cloning ITS and matK
genes; successful amplification and sequencing of the ITS and matK regions. The results also show
that four samples (N1-N4) were 100% homologous to H. nepalensis and Hland H2 samples were
100% homologous to H. helix. The results provide data and tools for further studies of exploitation
and development of the H. nepalensis K. Koch genetic resources in Vietnam.
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Xay dung quy trinh phan tich gen ITS va matK cua

Day thuong xuan (Hedera nepalensis K. Koch) ¢ Viét Nam

Ph:;lm~ Thi H(‘A)ng‘Nhung, D6 Hanh Nguyén, Bui Thi Yén,
Do Thi Lé Hang, Vii Thi Thom, Dinh Poan Long™

Khoa Y Duoc, Dai hoc Quéc gia Ha N¢i, 144 Xudn Thuy, Cau Giéy, Ha Noi, Viét Nam

Nhan ngay 12 thang 5 ndm 2020
Chinh sira ngay 21 thdng 5 nam 2020; Chap nhan dang ngay 23 thang 5 nam 2020

Tém tit: Day thuong xuan (Hedera nepalensis K. Koch) 1a cdy thudc thudc chi Hedera, ho Nhan
sam (Araliaceae) phan bd hep trén thé gidi, trong 6 c6 mot sb tinh ving ndi phia Bic Viét Nam.
Loai nay dugc chung minh c6 nhleu tac dung dugc ly nhu chbng oxy hoa, bao vé than kinh, chong
viém, giam dau,... va dic biét co tlem nang trong diéu tri ung thu va dai thao duong. Dé dinh hudng
khai thac va bao ton bén viing ngudn gen Day thuong xuin mot cach hiéu qua, danh gia da dang di
truyén duya trén chi thi phan tir lathyc sy can thiét. Vi vay, ching t6i tién hanh xay dung quy trinh
nhén dong doan gen ITS va matK trén 06 mau Hedera. Phuong phap nghién ctru bao gom: tach chlet
ADN tdng s6 tach tir mau 1a kho, nhan dong doan gen ITS va matK bang phan tng PCR dung moi
dac hi¢u, giai trinh ty va so sanh do tuong déng v6i cac mau trén Genbank. Két qua cho théy ching
t6i da xay dung thanh cong quy trinh nhan dong gen ITS va matK. Cac miu nghién ctru déu dugc
khuéch dai va giai trinh ty thanh cong 100% trong d6 c¢6 04 mau (N1-N4) c6 trinh ty twong dong
cao véi H. nepalensis va 02 mau (H1 va H2) c6 trinh tu twong dong cao véi H. helix. Cac két qua
nay s€ cung cép cong cu va s lidu cho cac nghién ciru tiép theo nham danh gia da dang di truyén

nguon gen Day thudong xuan ¢ Viét Nam.

Tur khéa: ITS, matK, Day thuong xuan (Hedera nepalensis K. Koch), PCR.

1. Mé dau

Day thuong xuan (tén khoa hoc Hedera
nepalensis K. Kock) 1a moét loai thudc chi
Hedera, ho Nhan sam (Araliaceae) [1]. Trén thé
gidi, loai nay phéan b hep ¢ cac nude chau Au,
day Himalaya va mot so nudc chau A trong d6
c6 mot sb tinh mién HUI phia Bic tai Viét Nam
[2]. Cac nghién ctru gan day phat hién trong Day
thuong xuan chira nhiéu nhom chéat nhu:
saponin, alkaloid, tanin, terpenoid, cac hop
chat phenolic [3]. Trong d6, hai hop chat
hederagenin 3-O-a-L-arabinopyranoside va
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pulsatilla saponin A trc ché té bao ung thu [4],
lupeol trc ché dipeptidyl peptidase-4 cho tiém
nang chita bénh dai thao duong [5-7], cac hop
chat phenolic c6 kha nang chng oxy hoa, bao vé
té bao than kinh [5]. Ngoai ra, Day thuong xuan
cling dugc ching minh c6 nhiéu tac dung khac
nhu giam dau, khang viém, chdng tram cam va
chbng dong mau [8]. Mic du c6 nhiéu tiém ning
nhu vdy, song hién nay cic nghién ciru vé Day
thuong xuan ¢ Viét Nam con rat han ché, dic
biét 1a nghién ciru vé da dang di truyén.
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Gen ITS (Internal Transcribed Spacer) va
matK (maturase K) 1a hai doan gen dai dién cho
chi thi gen nhan va chi thi gen luc lap, c6 hi¢u
qua rat cao trong phan tich da dang di truyén.
Chung 1a nhiing chi thi gen hitu ich gitip phan
loai [9,10]. Hai chi thi nay da dugc Gng dung
thanh cong trong nhiéu nghién ctru da dang di
truyén va dinh danh nhiéu loai thyc vat, c6 thé
ké dén nhu chi Alium [11] hay chi Dalbergia
[12], dac biét la chi Hedera [13] hay ho
Araliaceae [14],... Chinh vi vy, ching t6i thuc
hién nghién ctru nay nhim xay dung dugc quy
trinh phan tich gen ITS va matK, hudng dén phan
tich da dang di truyén Day thuong xuan ¢ Viét
Nam.

2. Vit liéu va phwong phap nghién ctru

Vat liéu: mau dugce thu thap va dinh danh boi
Khoa Tai nguyén Dugc li€u, Vién Dugc liéu, Bo
Y té. Dua vao hinh thai, c6 04 mau thudc loai H.
nepalensis (N1-N4) va 02 mau thudc loai H.
helix (H1-H2). Cac mau 1a kho dugc nghlén min
trong nito [ong, sau d6 bao quan ¢ -30 °C dén khi
tach ADN tong sd. Toa do thu miu duogc trinh
bay chi tiét trong Bang 1.

Bing 1. Danh sich mau thuc vat sir dung trong

nghién ctru
Ki higy | Dia diem lay Toa dd dialy
mau
Vuon thuc vat
; : 23°11'12"N
H1 Hozi} Nam, Trung 113°21'51"E
Quoc
N . 22°21'10.29"N
H2 Sa Pa, Lao Cai 103°51'36.04"E
N R 22°39'28.47"N
N1 E?ag? r?” Phi, 1 104035557 14"E
N2 N3 a&lang 22°39'18.38"N
' 104°35'45.13"E
N4 22°40'11.06"N
104°36'11.85"E

Tach chiét ADN tong s6: ADN dugc phan
1ap bang phuong phap st dung GeneJET Plant
Genomic ADN Purification Mini Kit (Thermo

Scientific, My) theo huéng din ciia hing san
xuit. Sau d6, ADN téng sd duoc kiém tra va
danh gia thong qua dién di trén gel agarose 1,2
% va do d0 tinh sach tai budc song 260 nm va
280 nm.

Nhan dong gen ITS va matK bang PCR: dé
¢6 quy trinh nhian dong dic hiéu va 6n dinh,
chung t6i tién hanh céac thi nghiém tdi uu nhiét
do gén moi, néng do moi va néng d6 ADN. Trinh
ty moi nhan dong gen ITS la 17SE
(ACGAATTCATGGTCCGGT GAA GTG
TTC) va28SE (TAG AATTCCCCGGTT CGC
TCG CCG TTAC) [15]. Trinh ty mdi nhan dong
gen matK la 390F (CGA TCT ATT CAT TCA
ATATTT C) va 1326R (TCT AGC ACA CGA
AAG TCG AAG T) [16]. San pham cta phan
tmg PCR duoc kiém tra bang cach dién di trén
gel agarose 1,5%, dung thang chuan ADN
GeneRuler 100bp (Thermo Scientific).

Tinh sach va giai trinh ty: 20 pL san pham
PCR dugc giai trinh tu tai hang First Base
(Malaysia). Két qua g1a1 trinh ty duoc doc bang
phan mém BioEdit version 7.2.6.1.

Xt Iy s6 liéu va phan tich két qua: phan mém
Sequencher 5.4.6 duogc sir dung dé tinh chinh
chudi nucleotide. Céc trinh ty dugc so sanh mirc
d6 tuong ddng voi cac trinh tw co sin trén
Genbank thong qua chuong trinh BLAST
(https://blast.ncbi.nlm.nih.gov/Blast.cgi).

3. Két qué nghién ciru

M N1 N2 N3 N4 H1 H2 ()

23,13kb
9,416 kb

23,1 kb

Hinh 1. Anh dién di ADN tdng s trén gel agarose
1,2%. Lan M: Lamda ADN/Hindlll marker. Lan N1
— H2: MAu ADN nghién citu c6 tén twong tng. Lan

(-): Pdi ching am.

Tfich chiét ADN tdng sb: nong 46 ADN cua
06 mau thuc vat dao dong tir 6,4 ~19,4 ng/l, co
d0 tinh sach v&i chi s6 ODagorzs0 thu duoe tur 1,5
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dén 2,70. Két qua dién di trén gel agarose cho
thdy ADN tong s6 thu duoc it bi dut gay, khong
¢6 bang phu. Nhu vay, ADN tong sb tach chiét
tr Day thuong xuin bang GeneJET Plant
Genomic DNA Purification Mini Kit ddm béo
do tinh sach va co thé sir dung cho budéc PCR
tiép theo.

Nhan dong doan gen ITS va matK:

Tbi wu nhiét d6 gin moi: chiing toi tién hanh
PCR véi 9 nhiét d6 xung quanh nhiét d6 gan mdi
tham khao cho 2 gen ITS va matK. Két qua dién
di trén gel agarose 1,5 % thé hién ¢ Hinh 2A1,
2B1 cho théiy xuat hién bang dac hi¢u, sang ro tai
51,1°C véi ca 2 gen ITS va matK. Do do, chiing
to1 lua chon 51,1°C 1a nhiét do gén mdi chung
cho phan tng nhan dong gen ITS va matK.

T6i wu nong d6 ADN: chiing toi chon dai
ndng do: 0,75; 1,25; 2,5; 5; 10; 20 ng/uL dbi véi
gen ITS. Vi gen matK, ttKgen i c20 ng/pL san
phiam PCR duoc nhan dong cho bing kha sang
nén chiing t6i quyét dinh chon dai ndng d6 ADN
cao hon la: 1,25; 2,5; 5; 10; 20; 40 ng/uL. Két
qua dién di ¢ Hinh 2A2, 2B2 cho thdy gen

Nhiét d9 gan moi (°C)
M 439 456 475 498 524 551 557 601 621 () (4)

0,9 kI
Al B1

Nong d DNA (ng/uL)

M 075 1258 25 § 10 20 (H (4

A2

Nong do moi (M)
N1 N2 N3
M 0103 09 01 0309 01 0309 ()

ITScho bang dic hiu, sang rd nhét & néng do s
ng/uL, trong khi gen matK 1a ¢ khoang nong do
2,5 — 40 ng/uL. Chung t6i chon 5 ng/uL 1a nong
d6 ADN tbi wu chung cho nhan dong 2 gen ITS
va matK.

Téi uu ndng do mdi: tién hanh téi vu ndng
d6 mdi & 03 16 mau khac nhau véi dai nf”mg do
0,1; 0,3; 0,9 pM. Tai ndng d6 mdi 0,3 pM, qua
trinh nhan dong 2 gen ITS va matK 1a 6n dinh
nhit, 100% mAau nhan dong thanh cong. Trong
khi d6, mot s6 miu c6 ndng d6 moi 0,1 va 0,9
MM khong nhan dong dugc gen matK (Hinh
2A3, 2B3).

Nhu vy, mdi phan tng PCR bao gdm 25uL
gom cac thanh phan: 5 pL dém 5x, 2,5 pL ANTP
mix 0,2 mM mdi loai, 0,25 pL Phusion ADN
polymerase 0,02 U/uL, 0,75 pL mdi mdi xudi
0,3 uM, 14,75 pL nudc khtr ion, 1uL ADN 5
ng/uL. Chu trinh nhiét cho phan ting PCR gom
3 giai doan: bién tinh ban dau trong 98°C trong
30 gidy; 35 chu ky: 98°C trong 10 gidy, gin mdi
& 55,1 °C trong 30 gidy 30 giay, 72°C trong 30
giéy; thoi gian kéo dai cudi 72°C trong 10 phit.

Nhiét d gin moi (°C)

M 439 456475 498 524 551 55.7 60.1 621 () (1)

0,95 kb

Nong d6 DNA (ng/uL)
M 125 25 5 10 20 40 () (0

Nong d6 moi (M)
N1 N2 N3
M 010309010309 0103 09 ()

0,95k

~0,9K
A3 B3

Hinh 2. Anh dién di trén gel agarose 1,5% san phim PCR téi‘u’u nhan dong gen ITS (cot A) va matK (cot B).
Hinh A1, B1 T6i uvu nhiét 0 gan moéi. Hinh A2, B2: T6i vu nong ¢ ADN. Hinh A3, B3: T6i uvu nong ¢ moi.
Lan M: Thang chuan ADN GeneRuler 100bp. Lan (+): Ddi chitng duwong. Lan (-): P6i ching am.
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M N N2 N3 N4 HI H ()

1kb
09k

0,9 kb
B

1kb
0,9 kb

M N

N2 N3 N HI H2 ()

0,95 kb

Hinh 3. Anh dién di trén gel agarose 1,5% san phim
PCR nhén dong gen ITS (A) va matK (B) cta 06
mau nghién ctru.Lan M: Thang chuan ADN
GeneRuler 100 bp. Lan (-): Pdi chimg 4m

Chung t6i tién hanh phan tng PCR voi diéu
kién nhu da toi wu, st dung ADN tbng s da
dugc tach chiét thanh cong. San pham khuéch
dai dugc dién di trén gel agarose 1,5 %. Ghi nhan
06/06 mau nghién ctru cho san pham PCR dic
higu, sang 1o voi kich thudc tuong trng khoang
900 bp ddi véi gen ITS va khoang 950 bp d6i véi
gen matK (Hinh 3).

Giai trinh tu xac dinh kiéu gen cic mau:dua
vao két qua giai trinh ty mau PCR, hién thi bing
phan mém Sequencher 5.4.6 hoic BioEdit ver
7.2.6.1. Do dai doan gen ctia 06 mau nghién ctru
dbi v6i gen ITS tir 851 (N4) dén 858 bp (N1); ddi
v6i gen matK tir 882 (H2) dén 910 bp (N1).

87

Panh gia do twong dong: két qua so sanh
mirc d twong dong clia cac trinh ty bang chuong
trinh BLAST va BioEdit ver 7.2.6.1 cho thiy
vung gen nhan 1én thudc ding doan gen ITS va
matK. Theo do, vung gen ITS nhan dong vai cap
mdi 17SE/28SE bao gém dau 3’ tiéu phan nho
ribosome 18S (100bp), doan ITS hoan chinh dai
610 bp (ITS1, 5,8S va ITS2), va dau 5’ tiéu phan
16n ribosome 28S (135 bp). Trong vung gen ITS,
doan 1TS1 dai 122 bp, tiép theo 1a doan 5,8S dai
162 bp va doan ITS2 dai 227 bp. Ba mau H.
nepalenis N1, N2 va N3 gidng nhau 100% va
tuong dong hoan toan voi H. nepalensis ddi
chiing (AJ131238.1); maiu N4 sai khac véi H.
nepalensis dbi chimg ¢ 1 vi tri ndam & nucleotide
385. Trong nhom mau H. helix, miu H1 gidng
100% véi H. helix ddi chimg (AM503887.2),
mau H2 sai khac v6i H. helix d6i chimg ¢ hai vi
tri 38 la va 129.

Déi véi ving gen matK, phan timg nhan dong
st dung cap moi 390F/1326R thu duoc doan gen
dai khoang 920 bp. Ving trinh ty ndy nim hoan
toan trong gen matK c6 d¢ dai khoang1500 bp.
Bon méau H. nepalenis N1, N2, N3, va N4 c6
trinh tuy gidng nhau va twong dong 100% véi H.
nepalenis dbi ching (GQ434260.1). Hai mau H1,
H2 tuong dong 100% véi H. helix dbi chimg
(AJ319073.1). Théng tin chi tiét vé cac nucleotide
sai khac giita cac mau nghién ctru va cac mau dbi
chimg duoc trinh bay chi tiét trong Bang 2.

Bang 2. Cac nucleotide sai khac trén ving trinh ty ITS va matK giita cac mau nghién ctru va cic mau dbi ching.

Hedera nepalensis d6i chtng cho ITS: Trinh ty AJ131238.1; Hedera nepalensis d6i ching cho matK: Trinh tu

GQ434260.1; Hedera helix dbi chirng cho ITS: Trinh ty AM503887.2; Hedera helix dbi chimg cho matK: Trinh
tu AJ319073.1.

Trinh tu ITS matK
Vi tri 23 |38 | 103 | 129 | 193 | 385 | 462 | 527 | 556 | 557 | 588 | 613 | 789
Hnepalensis | 1A ¢ |¢c |c |c |c |a | |a |c |T |e
doi chirng

N1

N2

N3 .

N4 T

H. helix c |. |t |a |T T |c |A |6 | |6 |A
doi chung

H1 c |. [T A |7 T |c |A |G |6 |6 |A
H2 cC |T |T T T |c |A |G |G |6 |A
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4. Ban luan

Té bao thuc vat kho thu hdi ADN do né co
16p thanh cellulose day va cirng. Nghién ctru cua
Danka Boselova va cong su khuyén cdo sir dung
mau 14 non, tuoi dé tich chiét ADN béi khi do
ham luong ADN con cao va thanh cellulose van
con mém déo [17]. Trong pham vi nghién ciru
nay, do khong du diéu kién st dung mau 14 tuoi,
chiing t6i sir dung mau 14 kho dugce bao quan
trong silicagel. Vi vay dé lya chon dugc mot quy
trinh tach chiét ADN t6i wu cho miu 14 kho Day
thuong xuan cang tré nén kho khan hon. Theo
nghién ctru cua tac gia D.D. Long va cong su
(2019) vé phan tich da hinh di truyén véi chi thi
GBSSI, tach chiét miu Day thuong xuan duogc
khuyén cdo sir dung GeneJET Plant Genomic
DNA Purification Mini Kit [18]. Chinh vi vy,
chung t6i di tién hanh tach chiét ADN véi kit
thwong mai nay. Két qua phan tich cho thiy,
ndéng do ADN thu duoc tir 20 mg méau 14 kho 1a
tuong ddi cao so véi nghién ciru cia Danka
Boselova va cong su [17]. Mot s6 mau c6 gia tri
OD 260/280 nam ngoai khoang 1,8 - 2,0 co thé
do ton du mot sd tap chat nhu _polysacaride,
polyphenol, cac hop chat thir cdp khac nhau
trong té bao thyuc vét sau khi tach chiét [19]. Tuy
nhién, cac mau ndy van nhan dong cac gen ITS
va matK 100%, cho bang dién di sang rd va dac
hiéu, du diéu kién sir dung cho céc phan tich gen
tiép theo. Nhu viy, GeneJET Plant Genomic
DNA Purification Mini Kit cta Thermo
Scientific 1a kit tach chiét ADN hiéu qua tir mau
la khé Day thuong xuan phuc vu phan tich voi
chi thi ITS va matK.

Theo nghién ciru cua Sun va cong sy voi chi
thi ITS, nhiét d6 gin moi toi wu cua cip mdi
17SE/26SE dung v6i ADN khuon thu dugc tir
mau Sorghum bicolor va Tag ADN polymerase
la 58 °C [15]. Vi gen matK, Cuénoud va cong
su (2002) di chon 48 °C 1am nhiét d6 gin moi
cho cip moi 390F/1326R khi phan tich cic miu
thudc bo Caryophyllales [16]. Nhiét d6 gin mdi
khac nhau ¢ cac nghién ciru nay so voi nghién
ciru cua chung t6i 1a do sy khac nhau ADN
polymerase dugc sir dung, tham chi ¢ thé do anh
hudng boi hé thlet bi khac nhau. Chinh vi vay,
t6i wu nhiét d6 gan mdi 14 rat quan trong va can

dugc thyc hién dau tién dé c6 quy trinh PCR 6n
dinh. Thong qua két qua tdi wu, chiing t6i da dua
ra duogc chu trinh nhiét dung chung cho ca hai
gen ITS va matK, gip phan tich cung luc hai gen
nay trong mot lan chay may PCR. Di v6i miu
thue vat, ndng d6 ADN khuén cao thudng tre ché
phan g nhan dong do sy ton tai ctia cac tap chat
con ton luu ciing ADN khuén. Piéu nay thé hién
rd trong Hinh 2A2, khi ndng do ADN khuon cao
hon 5 ng/uL, luong san pham PCR thu duoc
giam thé hién qua bang dién di giam dan vé do
sang Chinh vi vay, tat ca cac mau nghién ciu
déu dugc pha lodng vé ndng do 5 ng/pL dé t1en
hanh phan mg khuéch dai gen. Nong do mdi
trong phan tmg PCR ciing 12 mot théng sd quan
trong. Nong do moi 0,3 uM cho phan ting PCR
1&n 6n dinh nhét.

Dua trén két qué so sanh cac mau nghién ctru
trén phan mém BLAST, chung t6i d3 nhan dong
thanh cong va chinh xac 02 vung trinh ty quan
tam la ITS va matK & Day thuong xuan vai hiéu
suét cao, ¢ thé 4p dung mo rong trén c& mau 1on
hon phuc vu cho cac nghién ctru phan tich da
dang di truyén. Két qua phan tich cho thiy bbn
méau N1, N2, N3, N4 tuong dong 99,8% - 100%
v6i trinh ty H. nepalenis tham chiéu, hai mau H1
va H2 twong dong 99,8% - 100% véi trinh ty H.
helix tham chiéu. Nhu vy, két qua phan tich gen
bude dau cho thiy co sy tuong dong véi két qua
phén loai dua trén hinh thai. Nhu vay ching t6i
khuyén céo tiép tuc thu thap va phan tich cac
mau Day thuong xuan khac véi chi thi ITS va
matK dé c6 dugc buc tranh toan canh hon vé da
dang di truyén cua loai nay.

Db6i voi chi thi ITS, ciap mdi 17SE/28SE
duoc st dung lan dau tién boi Sun va cOng sy
(1994) trong phan tich phat sinh gen cdy cao
luong (Sorghum bicolor), nhan 1én doan gen ITS
dai khoang 588 bp [15]. Ngoai ra, cip mdi nay
cling da duogc sur dung ¢ nghién ciru danh gia da
dang di truyén & chi Lan hoang thao
(Dendrobium) va doan gen ITS dugc nhan 1én co
d6 dai 857 bp [20], két qua nay tuong dong véi
d6 dai vung gen ITS ctia Day thuong xuan dugc
nhén 1én trong nghién cuu nay. Pac biét, R.
Vargas va cong su (1999) da c6 nghién ciru vé
27 trinh tur cta 12 loai thudc chi Hedera cling st
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dung doan modi 17SE/28SE. Phan thich kiéu
nhan cho thay loai H. nepalensis va H. helix c6
b6 nhidm séc thé ludng boi 2n 12 48. Ciing twong
ddng voi nghién ctru ctia ching t6i, phan tich cua
R. Vargas cho thdy trong doan ITS hoan chinh
dai 610 bp thi vung ITS1 dai 221-223 bp, 5,8S
dai 163 bp va ving 1TS2 dai 224 bp. C6 rat it cac
dot bién diém dugc tim thdy & ving trinh tu ITS
nhung chi thi nay van phéan loai thanh cong
duoc H. nepalensis véi H. helix va 10 loai khac
thudc chi Hedera [21]. Nghién ctru nay chinh
12 co s& dé chung toi Iya chon chi thi ITS phan
tich da dang di truyén trén Day thuong xuan &
Viét Nam.

Dbi v6i chi thi matK, ciap moi 390F/1326R
st dung trong nghién ctru ndy da dugc ung dung
trong nhiéu nghién ctru trude d6 va duge khuyén
cdo lam ma vach trong phéan loai thuc vat. Trong
nghién ctru cua Lei va cong sy (2014) trén 27
loai thyc vat c¢6 ddc thudc 22 chi va 17 ho &
Trung Qudc, cip mdi ndy dugc danh gia 1a hidu
qua cao trong dinh danh loai [22]. Ngoai ra, Sun
va cong su (2001) ciing nhan 1én dugc doan gen
matK dai 907 bp gitip phan biét Helleborus véi
cac chi khac [23]. Nam 2002, Cuénoudstr dung
cap mdi 390F/1326R khuéch dai khoang 930 bp
trinh  ty matK giap phan loai trong b
Caryophyllales [16]. B¢ dai doan gen matK duoc
nhan 1én boi cip mdi 390F/1326R cua cac
nghién ctru trén kha twong dong véi nghién ciru
ctia chung toi. D6i voi chi Hedera, Grivet va
cong su (2002) da sir dung 5 cip moi gbi nhau
dé nhan dong dugc doan gen trnK dai 2474 bp
va chira toan bo gen matK. Nghién ciru nay da
chi ra v6i 5 dot bién diém thudc ving exon clia
matK da cho phép xac dinh dugc 6 halotype
thudc 4 loai 1a H. helix va H. hibernica, H.
maderensis va H. Maroccana [13]. Nhu vay, tuy
vung trinh ty matK c6 tinh bao thi cao nhung
van la mot chi thi tiém ning trong viéc phan loai
va dinh danh cac loai thudc chi Hedera.

5. Két luan
Chung t6i da xay dung dugc quy trinh phén

tich gen ITS va matK trén Day thuong xuan. Két
qua nay s€ la tién de cho céc nghién ctu phan

tich da dang di truyén va danh gia chit luong
ngudn gen, phuc vu cho cong tac bao ton va
phat trién ngudn duoc liéu Day thuong xudn
tai Viét Nam.

Cac tac gia chan thanh cam on nhom nghién
ctru ctia PGS. TS. Pham Thanh Huyén (Khoa Tai
nguyén Duoc liéu, Vién Duoc li¢u) da giap thu
thap mau vat phuc vu cho nghién ctru nay.

Loi cam on

Chting t6i tran trong cdm on Bo Khoa hoc Vé}
Cong nghé Viét Nam da tai tro cho dé tai ma so
NVQG-2018/02 dé thuc hién nghién ciru nay.
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