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Abstract: Though the ivy (Hedera nepalensis K. Koch.) has long been utilized in traditional
medicine, its genome information is very limited. For plants, an effective method of DNA extraction
is a very important step which greatly affects subsequent genetic analyses. In this study, four
different methods of DNA extraction from dry leaves were used. A comparison of different protocols
resulted in the yield of extracted DNA that ranged from 10.5 to 437.4 ng/ul and with a purity ranged
from 1.8 to 2.2. Based on the PCR results of GBSSI gene, Gene JET Plant Genomic DNA
Purification Mini Kit is the most optimal extraction method for Vietnam ivy’s dry leaves. A
preliminary analysis of the phylogenetic tree based on the GBSSI marker showed that ivy growing
in a number of northern mountainous provinces of Vietnam belonged to the H. nepalensis K. Koch
species. The high - quality total DNA will allow us to amplify different DNA markers, providing
valuable genetic information to preserve and develop medicinal resources in Vietham.
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Panh gia hiéu qua tach chiét DNA tong so tir mot s6 quy trinh
phan tich khac nhau va budc dau phan tich da dang di truyén
ngudn gen Day Thuong Xuan (Hedera nepalensis K. Koch.)

dua vao chi th1 GBSSI
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Tom tat Day thuong xuén (Hedel’a nepalensis K. Koch.) l1a cay thudc tir [au da dwoc st dung trong
y hoc ¢6 truyén nhung thong tin vé hé gen cua ching con rat han ché. O thuc vat, Iya chon dugc
phuong phap tach chiét DNA hiéu qua 1a budc rat quan trong, ¢6 anh hudng 16n dén cac phan tich
di truyén tiép theo. Trong nghién ciru nay, b6n phuwong phap tach chiét DNA khac nhau tir mau 14
khé Day thudng xuan da duge sir dung dé tim ra phuwong phéap hiéu qua nhat. Cac phuong phép tach
chiét khac nhau cho DNA téng s6 c6 nong d6 dao dong tir 10,5 dén 437,4 ng/ul; do tinh sach danh
gi4 thong qua chi s6 hap thu quang do & budc song 260 va 280 nm dao dong tir 1,8 dén 2,2. Dya
trén két qua khuéch dai gen mi hoa enzym tao lién két hat GBSSI bang ki thuat PCR, GeneJET
Plant Genomic DNA Purification Mini Kit dwoc danh gia c6 hiéu qua thu hdi DNA tong s6 ¢ chét
luong tot nhat voi mau 1a khd Day thuong xuan. Bude dau phén tich trén chi thi GBSSI, cay phét
sinh chung loai xay dung tir cic mau Day thudng xuan cho thiy cdc mau nay thudc loai H. nepalensis
K. Koch. Nghién ctru nay cho thiy nguon DNA tong s6 chét luong cao s& cho phép nhan dong duoc
c4c chi thi DNA khac véi hiéu qua cao, qua d6 cung cap thong tin di truyén co gia tri cho phén loai,
bao ton va phat trién ngudn dugc lidu & Viét Nam.

Tir khéa: GBSSI, Day thudng xuan, Hedera nepalensis, tach chiét DNA tong sd.
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1. Pat van dé

Chi Hedera trong hé thong phan loai thuc vat
thudc ho Nhén sdm (Araliaceae), duoc ghi nhéan
tong cong co6 15 loai voi dic diém hinh thai
chung dang day leo [1]. Trong d0, hai loai dugc
nghién ctru va sir dung lam thude phé bién hon
ca la Thuong xuan (Hedera helix L.) va Day
thuong xuan (Hedera nepalensis K. Koch.).
Thuong xuan khong phai cay ban dia ¢ Viét Nam
trong khi Day thuong xuan cé phan b tuong dbi
hep ¢ Chau A va duoc ghi nhan xuét hién & mot
sd tinh ving ndi cao Viét Nam [2]. Trong H.
nepalensis c6 chira cac hop chit n-hexan va ethyl
acetate dugc ching minh c6 tac dung chéng ung
thu, ngoai ra con chtra lupeol, triterpenoid co
hoat tinh trc ché dipeptidyl peptidase-4 véi tiém
nang chira bénh dai thao duong [3-5]. ]. Khong chi
vay, nhidu nghién ciru di ching minh ring H.
nepalensis K. Koch. ¢6 tac dung bao vé than
kinh, chéng viém, gidm dau, chéng déng méu va
chéng tram cam [5, 6] Véi tiém nang nhu vay,
song dén nay trén Thé gidi cac nghién ciru vé H.
nepalensis K. Koch. nhin chung con twong ddi it.
O Viét Nam chua co nghién ciru danh gia da
dang di truyén ngudn gen Day thudng xuén trong
khi nhu cau phat trién thudc dugc liéu dang ngay
mot tang cao.

Phén tich da dang di truyen va xdy dung tiéu
chudn chét lugng vé ngudn gen godp phan giai

quyét nhu cau khai thac hiéu qua va quan 1y bén
vimng ngudn tai nguyén dugc lidu. Vi Day
thudong xuan, phéan loai dua vao dic diém hinh
thai c6 thé nham 13n do murc @6 phan hoa 16n cua
14 cdy (phan hay duoc thu hai lam thudc). Ngay
nay, ung dung sinh hoc phan tu la phuong phap
tiép can hiéu qua giup phan loai thyc vat dya trén
cac chi thi DNA. Gen GBSSI (Granule-bound
starch synthase) hay con goi la gen waxy 1a mot
gen nam trong nhan cé s6 lugng ban sao thap,
ma hoa cho enzym tao lién két hat. Day 1a chi thi
DNA da duoc st dung thanh cong dé xay dung
cay phat sinh chung loai ctia ho Araliaceae &
chau A [7]. Nhung chi thi GBSSI c6 phai 1a mot
chi thi tot dé dénh gia da dang di truyén loai Day
thuong xuan Viét Nam 1a mot cau héi chua co
101 giai. Dé co thém thong tin di truyén ciia Day
thuong xudn, budc dau tién va ciing rat quan
trong 1a tach chiét duoc DNA tong so tir té bao
thuc vat mot cach hi€u qua. Co nhiéu phuong
phap tach chiét va kit tach chiét DNA tong sb tir
mau thyc vat duge luu hanh nhung chua co
nghién ciru danh gia dugc phuong phap nao la
hiéu qua nhét dbi véi miu 14 kho Dy thuong
xuan. Chinh vi vy, chiing t6i thuc hién dé tai
nghién ctru nay vdi hai muc ti€u la danh gia hiéu
qua tach chiét DNA tong sb s dung cac quy
trinh khéc nhau va budc dau xay dung cdy phat
sinh chung loai Day thuong xuén dya trén chi thi
GBSSI.

Bang 1. Danh sach mau thuc vat sir dung trong nghién ciru

Toa dg dia ly

TT Ky hiéu miu Dia diém liy mau

1 H1 Ban Khoang, Sa Pa, Lao Cai

2 H2 Béan Khoang, Sa Pa, Lao Cai

3 H3 Tram cay thudc Sapa, Lao Cai

4 H4 HO Thau, Hoang Su Phi, Ha Giang
5 H5 Thi trdn Sa Pa, Lao Cai

6 H6 Thi trdn Sa Pa, Lao Cai

7 H15 Ban Khoang, Sa Pa, Lao Cai

8 H16 Pho Bang, Pong Vin, Ha Giang

9 H21 Sung La, Pong Vin, Ha Giang

10 HH Vuon Thuc vat Hoa Nam, Trung Quéc

22°22'37.53"N - 103°47'31.76"E
22°22'37.53"N - 103°47'31.76"E
22°21'10.29"N - 103°51'36.04"E
22°39'28.47"N - 104°35'57.14"E
22°20'17.84"N - 103°49'52.89"E
22°20'17.84"N - 103°49'52.89"E
22°23'0.01"N - 103°47'9.97"E

23°14'46.36"N - 105°11'30.49"E
23°14'39.08"N - 105°12'48.68"E
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2. Vat liéu va phwong phap nghién ciru

Vit ligu: Mau nghién ciru dugce cung cip
boi Khoa Tai nguyén Dugc li€u, Vién Duogc ligu.
Trong do, 09 mau 14 non da duogc phan loai dua
vao dic diém hinh thai thudc H. nepalensis K.
Koch. va 01 mau thudc loai H. helix L. (ki hiéu
HH) c6 thong tin chi tiét trong Bang 1.

Tdch chiét ADN tong sé: DNA dugc phan
lap bang phuong phiap Mini-CTAB (Sanghai-
Maroof va cong su, 1984) [8], phuong phap
CTAB cai tién (Elias va cong su, 2004) [9],
DNeasy Plant Mini Kit (Qiagen, Puc) va
GeneJET Plant Genomic DNA Purification Mini
Kit (Thermo Scientific, My). Chét lugng DNA
tong sd dugc danh gia dua vao nong dd DNA thu
duoc, do tinh sach thé hién qua chi $6 quang phé
hép thy do & budc song 260 nm va 280 nm va
kha ning khuéch dai gen dich thanh cong thong
qua PCR.

Nhan dong gen doan gen GBSSI bang PCR:

Cap moi GBSSI-10F (5> CAC AAC TGT
AAG ATC CTT TCA AA 3°); GBSSI-11R (5’
CAT ACG CAT AGC ATG TAA CTG 3°) dat
tong hop & cong ty PHUSA Biochem (Viét Nam)
dugc st dung dé nhan ban doan trinh tu gen
GBSSI [7]. Chu trinh nhiét cho phan tng PCR

Dneasy plant mini

M HOI H02 HOS HO4 HOS HOG HISHI6 H21 HH ()

GeneJET Plant Genomic DNA Purification Mini Kit
M HOl HO2 HO3 HO4 HOS HO6 HIS HI6 H2I HH ()

nhu sau: bién tinh 98 °C trong 30 gidy; 35 chu ki
phan g bao gém 98 °C trong 10 gidy, 55,1 °C
trong 30 gidy, 72 °C trong 30 giay; thoi gian kéo
dai cudi cing 72 °C trong 10 phut. Sau do6, san
pham PCR duoc kiém tra bang dién di trén gel
agarose 1,5%. Cac mau PCR nhan ban thanh
cong gen GBSSI dugc tinh sach va gt di giai
trinh tu & Cong ty First base (Malaysia).

Xir Iy va phén tich sé ligu: Cac trinh tw DNA
dugc kiém tra, tinh chinh va sip xép (alignment)
bang phan mém BioEdit version 7.2.6.1. Céc
trinh tw DNA trong nghién ctru dugc so sanh
phan tich v&i 13 trinh ty thudce chi Hedera da
duogc cong bd trén NCBI bao gdm H. algeriensis
(HQ234505.1), H. caucasigena (HQ234539.1),
H. azorica (HQ234513.1), H. canariensis
(HQ234518.1), H. nepalensis (AY204084.1), H.
colchica (HQ234524.1), H. pastuchovii
(HQ234576.1), H. rhombea (AY204072.1), H.
hibernica (HQ234549.1),H. cypria
(HQ234526.1), H. helix (HQ234541.1), H.
maroccana  (HQ234567.1), H. sinensis
(HQ234572.1) va 2 loai thudoc chi
Merrilliopanax 1a M. chinensis (AY204086.1)
va M. listeri (AY204085.1). Xay dung cay phat
sinh ching loai phén tich sy da dang di truyén
clia ngudn gen bang phin mém Mega 7.0 theo
phuong phap Maximum Likehood.

Mini CTAB

M HOI HO? HO} HO4 HOS HO6 HIS HI6 HN HH ()

~T00 bp

CTAB cii ién

M HOI HO? HO3 HM4 HOS H6 HIS Hl6 H1 HH ()

Hinh 1. Két qua PCR nhén dong gen GBSSI trén gel agarose 1,5%. Lan M: O Gene Ruler Ladder DNA
marker, Lan (-): di chimg am, ki hiéu HO1-H21va HH 1a tén mau phan tich.
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3. Két qua nghién ciru

Hi¢u qua tich chiét DNA tong sb tir cac
quy trinh khéac nhau

Ddnh gid vé dj tinh sach va nong dp DNA:
Do tinh sach ciia DNA tong s6 danh gia thong
qua chi s6 hdp thu quang ODasos0 dao dong tir
1,8 dén 2,2 (Bang 2). Két qua nay cho thdy DNA
thu duoc & ca 4 phuong phap tach chiét it nhiém
protein va RNA. Phuong phap Mini-CTAB thu
hdi duge lugng DNA nhiéu nhat, trung binh 14
437,4 ng/uL. Nong do DNA thu duoc tir cac kit
thip hon so voi quy trinh Mini-CTAB va CTAB
cai tién khoang 10 lan.

Bang 2. So sanh két qua tach chiét DNA tong sd tir
cac quy trinh khac nhau

Nong d6 DNA
(ng/ul)

Phuong phap OD2601280

Mini-CTAB
(Sanghai-
Maroof va cong
su, 1984)
CTAB cai tién
(Elias va cong
su, 2004)
DNeasy Plant
Mini Kit
GeneJET Plant
Genomic DNA
Purification
Mini Kit

1,86 +0,24  437,4+ 1658

1,84 +£0,09 273,6 +100,8

1,97 +0,23 106+7,1

2,23+0,15 13,7+3,9

Ddnh gid vé khd nang nhén dong gen dich
bang PCR: Két qua dién di san pham PCR doan
gen dich GBSSI véi 10 mau str dung DNA khuon
thu dugc tir 4 phuong phap tach chiét DNA khéc
nhau thé hién ¢ Hinh 1. C6 9/10 mau DNA tach
tr mdi bo kit nhan dong gen dich thanh cong, san
pham nhan dong kha dong déu v6i mot bing hién
hinh sang rd ¢6 kich thudc khoang 700 bp. Péi
v6i phuong phap CTAB cii tién, c6 5/10 mau
nhan dong thanh cong va Mini-CTAB la 3/10
mau. Nhu vy, hiéu qua nhan dong gen tir cac
mau DNA thu duge tir kit cao hon 2-3 14n so véi
méu DNA thu dugc tir quy trinh CTAB cii tién
va mini-CTAB. Bén canh do, GeneJET Plant
Genomic DNA Purification Mini Kit hién co6 gia

thanh ré hon DNeasy Plant Mini Kit 3 1an. Chinh
vi vay, trong nghién ctru nay GeneJET Plant
Genomic DNA Purification Mini Kit la kit tach
chiét hiéu qué va kinh té nhat véi mau 14 kho Day
thuong xudn.

Halgeriensiz_HO234505.1
Hmaroccana HOIT4567.1
Hemueasigena HOI34530.1
Heypria HO234524.1

aa | H maderansic_HO234524.1
H pastuchovii HOI134554.1
H azorica HO234574.1

H carariensic_HQ2134513.1
H hsliz HOI34341

a2 | | H Hibernica HQ234540.1
IHJ.i'
Honepalensis_AF104084

- H. singnsis_H234572.1
| Hrhombea AT04072.1

HH
Merriliiopanage AT204086.1
Merrilliopanae AY204085.1

Hinh 2. Cay phat sinh ching loai theo phuong phap
Maximum Likelihood cua doan gen GBSSI. Bau cac
nut 1a chi so bootstrap thé hién dd tin cay ctia nhanh.

Xay dung ciy phat sinh chiing loai duwa
trén chi thi GBSSI: 09 mau bao gébm H1, H2,
H3, H4, H5, H6, H16, H21, HH dugc nhan dong
va giai trinh ty gen GBSSI thanh c6ng. Phan tich
gen cho thiy c6 26 nucleotit sai khac giira cac
mAu trong doan gen dai 618 bp. Cay phat sinh
chung loai xdy dung bing phuwong phap
Maximum Likelihood dugc thé hién trong Hinh
2. Phuong phap nay sir dung md hinh 3 tham s
Tamura (T92) v6i phan phdi Gamma (BIC =
7042,115; AICc = 6657,293; -InL = 3277,457; R =
1,45), phén tich bootstrap véi 1000 14n lay lai mau.

4. Ban luian

Khéng c6 phuong phéap tach chiét nao duoc
cho 1a t&i wu véi tat ca cac loai thuc vat. Cac loai
thyc vat khac nhau cho két qua thu hdi DNA
khac nhau véi cing mot phuong phap tach chiét.
Té bao thue vat kho thu hdi DNA hon so véi cac
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té bao dong vat boi cd 16p thanh cellulose bao
quanh. Cac polysacharit rat kho dé tach khoi
DNA trong qua trinh tach chiét, gay trd ngai cho
hoat dong cuia cac polymerase trong qua trinh
PCR tiép theo [10]. Chinh vi vdy, phan lap DNA
tir cac mo thyc vat doi hdi sy tham gia cia cac
carbohydrat va enzym gitip cho su ly giai thanh
té bao. Bén canh d6, sy hién dién cua cic
polysacharit, polyphenol va khac cac hop chat
thir cap khac nhau trong té bao dic biét 1a cac té
bao truéng thanh gy ra tr¢ ngai 16n cho qua
trinh khuéch dai gen bang PCR [11]. Chinh vi
vay, mau 14 non va con tuoi thuong dugc khuyén
c4o st dung dé thu hdi DNA tir t& bao [12].
Nhiéu nghién ctru chi ra thanh phan hoa hoc chu
yéu trong 14 va than ctia H. nepalensis la saponin.
Trong d6, hai hop chat chinh ¢6 tic dung chdng
ung thu hederagenin 3-O-a-L-
arabinopyranoside va pulsatilla saponin A da
dugc phan lap bang phuong phép sic ky hoa hoc
va phuong phap quang phd vao nim 2015 [13].
Ngoai ra, cac phan tich hoa sinh da chiing minh
trong Day thuong xuan con c6 chira cac nhom
chit khac nhu: carbohydrat, protein, alkaloid,
tanin, flavonoid, terpenoid, cac hop chat
phenolic va phytosterol [14, 15]. Trong d6, nhiéu
hop chét polysacharit va polyphenol 13 nhiing
chat trc ché phan g PCR hodc cit bang enzym
giéi han. Do d6, budc dau tién trong quy trinh
phan tich di truyén 1a chon phuong phap tach
chiét thich hop nhét vé6i timg loai nghién ctru.
Trong phan tich thuc vét, nong d6 DNA cao
khong phai tiéu chi duoc uu tién hang dau ma 1a
do tinh sach ciia DNA. Trong khi d6, chi )
ODgsor280 khong phan anh day du sy nhiém cac
hop chét thir cap trong cic miu DNA thu duoc.
Mau DNA phuc vu cho phan tmg PCR yéu ciu
do tinh sach cao, it tap nhiém protein,
polyphenol ... Cac kit thuwong mai c6 wru diém tuy
ndng d6 DNA thu hoi khéng cao nhung c6 kha
ning loai bo hidu qua cac tap chit nhu cac
polysacharit, protein. ... Diéu nay clng giai thich
tai sao hi¢u qua nhan dong gen bang PCR ctia
DNA thu tr kit cao hon hin quy trinh Mini-
CTAB va CTAB cai tién.

Vi cay quan h¢ phat sinh theo phuong phap
Maximum Likelihood, mirc d6 tin cay dugc danh

gia theo gia tri bootstrap nhu sau: mirc d6 tin cay
cao: >85%; muc dg tin cdy trung binh: 65-85%;
muc d0 tin cay thép: <65%. Két qua cho théy,
trong 09 mau phén tich, chi sé bootstrap & cic
nhanh & cdy thu dugc c6 muc dd tin cay cao
(99%). Ngoai HH, cac mau con lai déu cing tach
nhanh véi mau H. nepalensis, phui hop v&i phan
loai budc dau dira vao hinh thai do nhém nghién
ctru cta Vién duogc liéu, BO Y té thuc hién. Tuy
nhién, viéc dinh danh Day thuong xuén dya vao
chi thi hinh thai con kha nhiéu tranh cai. Loai
Day thuong xuan dugc mo ta va dat tén theo hé
thdng phan loai ludng phan lan dau tién bai tac
gia K. Koch vai tén khoa hoc 1a H. nepalensis K.
Koch vao nam 1853 [16]. Bén nam 1929, tac gia
A. Rehder di mo ta vé H. sinensis (hay c6 tén
khac 1a H. chinensis) va cho rang loai H.
nepalensis K. Koch la mot tén dong danh caa H.
sinensis [17]. Tuy nhién, dén nim 2002 hai tac
gia J. Ackerfrield va J. Wen khi nghién ctiru phan
loai dya trén ddc diém hinh thai cua chi Hedera
trén thé gi6i da cho rang loai H. nepalensis c6 2
tha H. nepalensis var. sinensis va H. nepalensis
var. Nepalensis [1]. Theo hinh théai, H.
nepalensis var. nepalensis va var. sinensis dugc
phan biét dya trén hai dic diém, sé lugng thuy (5
trong var. nepalensis va 3 trong var. sinensis) va
s6 lugng thity bén (nhiéu thuy & var. nepalensis
va hau nhu khong c6 & var. sinensis). Tuy nhién,
mot so mau & nghién ctru nay cho thay ¢ su thay
d6i vé sb luong thuy 14 trén ciing mot ciy. C6 su
nham 13n trong phan loai hai tht loai H.
nepalensis var. nepalensis va var. sinensis do
cac dic diém hinh thai duoc sir dung aé phan biét
giita chiing khong nhét quan. Dé giai quyét kho
khan trong phan loai hinh thai, phan tich dya trén
cac chi thi di truyén la cong cu hitu ich va c6 do
chinh xéac cao. Dya vao cdy phat sinh chung loai
theo chi thi GBSSI, H. nepalensis va H. sinensis
dugc phan biét thanh 2 nhanh véi d6 tin cdy cao
(99%). Qua d6, c6 thé két luan so bd rang chi thi
phan tir GBSSI ¢6 kha nang phan biét 2 loai nay
thay cho chi thi hinh thai. Tuy nhién, dé cung cap
thém thong tin vé da dang di truyen nguon gen
Day thudng xuan, ching t6i khuyén céo sir dung
thém céc cac chi thi phan tir khac ¢ gen nhéan
hodc gen lyc lap va mé rong dia diém thu mau
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Day thudng xuan tai cac vung dia ly khac nhau
& Viét Nam.

Ngoai ing dung trong phan loai sinh hoc, két
hop phan tich cé4c chi thi di truyén véi phén tich
thanh phan hoéa hoc gilip chung ta ¢ thé lya chon
dugc ngudn gen duge lidu tao ra hoat chat theo
dinh huéng tac dung sinh hoc cao nhat. Nhiing
nghién ctru nhu vay c6 gia tri img dung 16n trong
chon gidng, bao ton, phat trién va chuan hoa
ngudn nguyén ligu lam thuéc. Chinh vi vay,
chung t61 ciing dé xuat két ‘hop phan tich di
truyén v6i phan tich thanh phan hoa hoc va hinh
thai hoc trong cc nghién ctru tiép theo.

5. Két luan

Véi két qua thu duge, chung t6i khuyén céo
st dung GeneJET Plant Genomic DNA
Purification Mini Kit cho tach chiét DNA tong
s6 thu tir 14 kho Day thuong xuén.

Gen GBSSI da dugc nhan dong thanh cong
va cay phat sinh chung loai dugc xay dung dua
trén chi thi nay budc dau cho thiy cac mau Day
tuong xuan thu thap tai mot s tinh mién nvi phia
Bic Viét Nam thudc loai Hedera nepalensis K.
Koch. Mac du vay, phan tich vai cac chi thi phan
ta khac (gen nhén va gen ty thé) V?ln rat can thiét
nham cung cap thém thong tin vé quan hé di
truyen va tién hoa cua nguodn gen.

Lo1i cam on

Chung t6i tran trong cdm on B Khoa hoc va
Cong nghé Viét Nam da tai tro ciia nghién cuu
nay (dé tai KHCN cap nha nudc mi sé6 NVQG-
2018/02).

Céac tac gia chan thanh cam on ThS. Phan
Vian Truong (Khoa Tai nguyén Dugc liéu, Vién
Duoc ligu) da gitp thu thip mau phuc vu cho
nghién ctru.
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