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TOM TAT

Xac dinh ma vach DNA (DNA barcoding) 1a mot phuong phép dinh loai phén tir phd bién thuong dugc sir

dung dé hd tro dinh loai cac loai khé nhan dang vé hinh thai hay cac miu da qua ché bién, xir Iy. Phwong phap
dya trén nguyén tc so sanh céac vung trinh ty DNA ngén ¢ tde d6 tién hoa du nhanh dé dinh loai cac loai
trong cting chi. Trén d6i twong thuc vat, cac ving DNA dugc st dung lam mé vach trong phén loai thudng 1a
cac trinh ty thugc hé gen luc lap va hé gen nhan véi vung ma héa va viung khong ma hoéa nhu psbA-trnH,
matK, rbcL, ITS... Trong nghién ctru ndy, 5 mi vach phén tir tiém nang 1a 18S, ITS, marK, psbA-trnH va rbcL
dugce st dung dé danh gia kha ning phan biét loai cta 11 miu sdm nghién ciru. Két qua phén tich so sanh cac
trinh tw nhén dwoc voi 41 trinh ty ciia 9 loai thudc chi Nhan sam (Panax L.) dd dugc cong bd trén Ngan hang
Gen qubc té cho thiy ving 18S c6 d6 tuong ddng giita cic cip trinh tu cao nhét, trinh ty cta cac loai twong
ddng trung binh dat 99,87 %. Tiép dén 1a ving rbcL, matK va psbA-trnH véi ty 1¢ tuong ddng trung binh lan
luot 14 99,27 %, 98,66 % vi 96,82 %. Mirc do da hinh thé hién 5 trén vang ITS véi ty 18 twong dong trung
binh thip nhét, chi dat 96,50 %. Cac biéu dd hinh cay vé mdi quan hé phat sinh loai cho thiy c6 4 trong 11 mau
sam 1a Sam Ngoc Linh (Panax vietnamensis Ha et Grushy.) va 3 miu 1a Tam thit hoang (Panax stipuleanatus).
Két qua nghién ciru ciing cho thiy 4 miu c6 hinh thai ciia Sm Vi diép (Panax bipinnatifidus) dugc nhan dang
phan tir 1 loai Tam thét hoang. Ngoai ra nghién ciru ciing cho thiy, chi thi ITS va psbA-trnH 1a hai chi thi tiém
ning, hd trg dinh danh Sam Ngoc Linh va Tam that hoang.

Tir khéa: Ma vach DNA, chi Nhan sam, Sam Ngoc Linh, Tam thdt hoang, Sam Vii diép

MG PAU

Chi Nhan sim (Panax L.) 1a chi gdm nhiéu loai
cay thudc c¢é gia tri cao. Trong d6 co cac loai chua
nhiéu hop chét ty nhién c6 ciu tao phan tir kha phtc
tap, doc dao, co hoat tinh tdt va co tac dung ting
cuong thé lyc. O Viét Nam, mot sé loai moc ty nhién
rt c6 gia tri lam thubc thudc chi Panax L. 1a Sam
Ngoc Linh hay Sam Viét Nam (P. vietnamensis Ha
et Grushv.), Sam Vi di€p (P. bipinnatifidus) va Tam
thit hoang (P. stipuleanatus). Trong d6, Sim Ngoc
Linh 1a loai dac biét c6 gia tri khoa hoc va kinh té.
Sam Ngoc Linh dugc xac dinh 1a mot cay thude quy
clia Viét Nam v6i nhiéu thanh phan saponin, ham
lwong céc acid amin, cic chat khoang vi lwgng trong
ct, 14 va ré hon nhiéu nhitng loai sam khac (L Dinh
M@Gi et al., 2013; Phan Ké Long et al., 2014). Sam

Ngoc Linh moc tap trung chu yéu & chan nai Ngoc
Linh, thudc cac huyén Tra My, Tra Linh, Tra Giang,
tinh Quang Nam. Cac loai sim nay mang nhiéu dic
diém vé hinh dang than va cu twong déng véi nhau
gdy kho khidn cho viéc nhan dang. Viéc xac dinh
duge cdc ma vach DNA hd trg phan loai duoc chinh
xdc cac loai sam nay hodc cac mau sam da qua ché
bién dong vai trd quan trong trong viéc bao ton su
dung bén viing va dam bao chét luong cho cac san
phim sim cua Viét Nam.

Xéac dinh md vach DNA (DNA barcoding) la
mot phuong phéap dinh loai phd bién cé thé sir dung
dé phan loai phan ti. Phuong phap nay co6 thé ap
dung cho cac dbi tugng sinh vat khac nhau tir dong
vat, thuc vat, vi sinh vat va dua trén nguyén tic so
sanh céc ving trinh ty DNA ngin c6 tc do tién hoa
du nhanh dé phan loai cac chi va cac loai trong cting
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chi (L& Thi Thu Hién er al., 2012). Trén thé gidi,
viéc st dung phuong phap mi vach DNA dé phan
loai cac loai sim thudc chi Nhan sam da rat phd bién
va thong dung tir nhimg nam giira thap ky 90 cta thé
ky trude. S6 lwong ma vach phan tir duoc sir dung
tuong ddi nhidu, ching c6 thé nim trong genome
nhan nhu vung ITS, 18S rRNA; trong ty thé nhu
nadl hoic nim trong hé gen luc lap nhu marK,
psbA-trnH, psbK-1, pspM-trnD, rpsl6, trnC-
trnD...Trong d6, ving ITS va psbA-trnH cho thiy
nhiéu da hinh nucleotide don hon ca va co thé si
dung cho dinh loai va phéan loai nhém chi Nhan sam
(Zhu et al., 2003; Lee et al., 2004; Zuo et al., 2011).

Niam 1996, Wen va Zimmer da cong bd ciy
phat sinh chung loai ctia 12 loai sdm khac nhau
thudc chi Nhan sdm phan bb ¢ Bic My va Dong A
dya trén trinh ty ving ITS véi do dai tir 606 dén
608 bp gdm vung ITS1, vang xen 5,8S va ITS2.
Céc nghién ctru xay dung cay phat sinh chung loai
chi nay tir d6 dén nay déu sir dung trinh ty ving
ITS nhu mot tiéu chuin dé tham chiéu ciing nhu
két hop véi cac barcode khac dé co dugc két qua
toan dién hon (Chen et al., 2013; Zuo et al., 2011)
Niam 2004, Lee el al., cong bd ma vach DNA md&i
ctia chi Nhan sam 1a vang #nC-trnD nam xen gitra
hai gen trnC va trnD trong h€ gen luc lap. Dya
trén trinh ty ving nay két hop véi ITS, nhom
nghién ctru dd xdy dung cdy phat sinh ching loai
cua 18 loai trong chi Nhan sam va 2 loai thudc chi
Aralia (Lee et al., 2004). Céac cong trinh trén da
chirng minh dugc viéc sit dung cac vung chi thi
ma vach DNA dé phan loai chi Nhan sam la hoan
toan kha thi va mo ra co hdi xdy dung mét by ma
vach phan tir hoan chinh cho chi nay.

Viéc nghién ctru phan loai chi Nhan sam ¢ Viét
Nam d3 duoc tién hanh nhung v6i mirc 4o va quy
mo tuong dbi han ché. Viéc phén loai chu yéu dua
trén cic dic diém hinh thai than, 14, r& cua cdy sam
Kkét hop véi phan tich cac hop chat saponin (La Pinh
Méi et al., 2013). Nam 2007, Nguyén Tap el al., d
sir dung k¥ thuat RAPD dé xay dung co s& dit liéu
DNA ciia mdt s6 cdy thube quy, trong d6 c6 Sam
Ngoc Linh. Viéc str dung cac ma vach phan tu da
dugc ap dung nhung chua phong phu va toan dién.
Céc ving gen mi vach dugc sir dung chi yéu 1a
ving matK va ITS (Nguyén Vin Dat et al., 2013).
Vil Huyén Trang er al, (2013) di nghién ctru xay
dung ma vach DNA cho Sdm Ngoc Linh trén co s& 5
chi thi ma vach DNA 1a psbA-trnH, matK, trnL,
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rbcL va ITS. Nhom tac gia da chimg minh trong 5
chi thi ma vach nghién ctru, psbA-trnH 1a chi thi c6
tiém nang nhat, cho phép phan biét Sam Ngoc Linh
vOi cac loai sam khac trén thé gi6i voi do chinh xéac
cao.

Trong nghién ctru nay, 11 mau sim thudc chi
Nhan sdm dugc dinh danh trén co s& phan tich trinh
tu 5 ving ma vach DNA 1a 18S, ITS, matK, psbA-
trnH va rbeL, ddng thoi tiém ning cua céc chi thi ma
vach nay qua do dugc phan tich va danh gia.

VAT LIEU VA PHUONG PHAP

MAu phan tich

Ba mau Sdm Ngoc Linh (PV21, PV22, PV24), 4
mau Sam Vil diép (PB03, PB04, PB05, PB06) va 3
mau Tam thit hoang (PS21, PS22, PS23) do Vién
Nghién ctru va Phat trién Vung, Vién Ung dung cong
nghé (Bo Khoa hoc va Cong ngh¢) cung cap. Mau
sam nudi cdy in vitro (PV23) do Cong ty co phan
Khoa hoc Céng nghé Anh Dao, TP. Hb6 Chi Minh
cung cép (Hinh 1).

Tach chiét DNA téng 56, khuéch dai gen va xac
dinh trinh tw

DNA tbng s6 dugc tach chiét bang phuong phap
CTAB cua Doyle va Doyle (Doyle va Doyle, 1990).
Cac cap mdi dic hiéu duge thiét ké dya trén thong
tin vé& trinh ty gen trén Ngan hang Gen quc té
(GenBank) (Bang 1).

Phén ung khuéch dai cac doan gen dugc tdi wu
sir dung diéu kién nhu sau: 20 pl tong thé tich bao
gdbm: 50 ng DNA tdng s6; 2,5 pM mdi primer;
0,75 unit Tag DNA polymerase; 1 mM dNTPs va
dém tuwong Ung trén may IBM Veriti vdi chu trinh
nhiét nhu sau: 1 chu ky bién tinh 94 °C/ 2 phit; 35
chu ky (94 °C/ 30 giay; 50-55 °C/ 30 gidy; 72 °C/
1 phat) va buéc tong hop cudi cung 72 °C/ 5 phut.
San pham PCR duoc kiém tra trén gel agarose 0,8
%, sau d6 duogc tinh sach st dung bd hoa chét
GeneJET™ PCR Purification Kit (Hing Thermo
Scientific, My). Trinh ty cac doan DNA dugc xac
dinh trén hé thong ABI 3500 Genetic Analyzer
theo nguyén 1y cua Sanger, v&i bo kit
BigDye®Terminator v 3.1 Cycle Sequencing
(Hang Applied Biosystems, MY) bing cach xac
dinh trinh ty tryc tiép tir san pham PCR.
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Bang 1. Thang tin cac mdi st dung trong nghién ctru.

Vung DNA barcodes

Trinh tw mdi ( 5°-3°)

Kich thwéc san phdm PCR (bp)

18S_F
18S_R
ITS_F
ITS_R
matK_F
matK_R
psbA-trnH_F
psbA-trnH_R
rbcL_F
rbcL_R

TGCAACAAACCCCGACTTCTGG
GGACCTGGTAAGTTTCCCCGTG
ACGAATTCATGGTCCGGTGAAGTGTTCG
TAGAATTCCCCGGTTCGCTCGCCGTTAC
ACCGTACTTTTATGTTTACGAGC
TCCATCTRGAAATMTTRGTTCA
ACCCGGTCTTAGTGTATACGAG
TTCACTGCCTTGATCCACTTGG
GCAAGTGTTGGATTCAAAGCTGGTG
TGGTTGTGAGTTCACGTTCT

1050

800

850

390

600

Hinh 1. Cac mau thyc vat chi
Nhan sam thu thap dwoc. (A),
(B), (C), (D): cac mau Sam
Ngoc Linh PV21, PV22,
PV23, PV24. (E), (F), (G), (H):
cac mau Sam Vi diép PBO3,
PBO04, PBO5, PB06. (1), (J),
(K): cdc mAu Tam that hoang
PS21, PS22, PS23.
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Bang 2. Thang tin cac loai va trinh tw gen da cong bd trén GenBank dwoc phan tich trong nghién ctru.

Tén loai M3 sé truy cap GenBank

18S ITS matK psbA-trnH rbcL
P. viethamensis AB033635.1 JF772113.1 AB044906.2 NC_028704.1 NC_028704.1
P. stipuleanatus AB088025.1 U41695.1 AB088015.1 HQ112892.1 HQ112601.1
P. notoginseng D85171.1 U41684.1 AB027527 .1 HQ112884.1 JF950030.1
P. ginseng D83275.1 U41680.1 AB044903.2 JX996152.1 JF950029.1
P. japonicus D84100.1 U41702.1 AB044905.2 HQ112881.1 KF208384.1
P. quinquefolius D85172.1 U41687.1 HM142271.1 JX996153.1 HQ112616.1
P. trifolius U41697.1 KM210137.1 HQ112894.1 HQ112614.1
P. pseudoginseng HQ112438.1 AB088016.1 HQ112886.1 KM210153.1
P. zingiberensis AB085764.1 U41700.1 AB088005.1

Phén tich két qua

Trinh ty DNA dugc xtr Iy va phan tich bang phan
mém BioEdit, trong d6 c¢6 so sanh vé&i céc trinh tu
twong ung cua cac loai thugc chi Nhan sam da dugc
cong bd trén GenBank (Bang 2). Khoang cach giita
céc trinh tu khi so sanh theo cdp nucleotide (Pairwise
distance) dugc xac dinh st dung phin mém MEGA
6.06. Biéu d6 hinh cdy v& mbi quan hé phat sinh loai
dugc xay dung theo phuong phap Neighbour-Joining
va Maximum-Likelihood véi gia tri boostrap 1a 1000
duya trén co s& cac sb liéu thu dugce.

KET QUA VA THAO LUAN

Két qua tach chiét DNA téng s6 va nhin dong cic
doan gen

San phim DNA tdng s sau khi tach chiét va
tinh ché dugc kiém tra bang dién di trén gel agarose
ndng d6 0,8 %. C6 thé nhan thiy rang cic mau DNA
thu duoc c6 chit lugng tot, trén giéng dién di chi
xuit hién mot bang DNA c6 trong luong phan ti
cao, sic nét, dam bao chit lugng cho cic budc
nghién ciru tiép theo (Hinh 2).

DNA téng sb ciia cac mau sau khi duoc x4c dinh
mirc d6 hip thu tir ngoai (OD) bang may do quang
phé, dugc pha lodng t&i ndng do can thiét dé lam
khudén cho PCR véi cac cap mdi dic hiéu da duoc
thiét ké (Bang 1). Két qua dién di san phim PCR
trén gel agarose 0,8 % cho thdy cic cip mdi /8S,
ITS, matK, psbA-trnH va rbcL da dugc st dung
thanh cong trong viéc nhan ban, khuéch dai cac doan
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gen mong mudn tir DNA cua 11 mau thyc vat chi
Nhan sam. Céc san pham PCR nay dugc tinh sach st
dung cho phan rng xac dinh trinh ty gen (Hinh 2).

Két qua phan tich trinh ty

Str dung DNA tinh sach va cac cap mdi da tong
hop, cac doan DNA di duoc khuéch dai voi kich
thude 1an lugt 1a 1050 bp, 800 bp, 850 bp, 390 bp va
600 bp twong g voi kich thudc cla cac viung gen
188, ITS, matK, psbA-trnH, rbcL. Két qua xac dinh
trinh tu cho thdy cac doan gen di duoc khuéch dai
chinh xac. Cac trinh tu gen nay dugc so sanh voi 41
trinh tu twong ung & 9 loai thudc chi Nhan sam trén
GenBank, trong d6 c6 Sam Ngoc Linh (P.
vietnamensis Ha et Grushv.), Tam thit hoang (P.
stipuleanatus), Tam that (P. notoginseng), Nhan sam
(P. ginseng), Sam Nhat Ban (P. japonicus), Sam Béc
MYy (P. quinquefolius), Sam Ba 1a (P. trifolius), Tam
thit (P. pseudoginseng), Tam that gimg (P.
zingiberensis) (Bang 1). Két qua so sanh cho thdy c6
sai khac trong trinh ty cac vung gen nghién ciru. Cu
thé, khi so sanh ty 1¢ phan trim twong ddng giira cac
cap trinh tw, ving 18S c¢6 d6 twong ddng gitra cac
cdp trinh ty cao nhét (Trinh ty ctia cac loai twong
ddng trung binh dat 99,87 %), tiép dén 1a ving rbcL,
matK va psbA-trnH véi ty 1é twong ddng trung binh
1an lugt 14 99,27 %, 98,66 % va 96,82 %. Mirc d6 da
hinh thé hién rd trén ving ITS véi ty 1¢ twong dong
trung binh thip nhét, chi dat 96,50 % (Bang 3).
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Bang 3. Ty |é phan trdm twong ddng gilra c4c trinh tw

18S
Cac loai so sanh PV21 PV22 PV23 PV24 PS21 PS22 PS23 PB03 PB04 PB05 PBO06
P. viethamensis 100,00 100,00 100,00 100,00 9989 9989 9989 9989 9989 99,89 99,89
P. stipuleanatus 9989 9989 9989 9989 100,00 100,00 100,00 100,00 100,00 100,00 100,00
P. notoginseng 100,00 100,00 100,00 100,00 9989 9989 9989 9989 9989 9989 9989
P. ginseng 99,67 9967 9967 9967 99,67 99,67 99,67 9967 9967 99,67 99,67
P. japonicus 99,78 9978 9978 9978 99,78 99,78 99,78 9978 99,78 99,78 99,78
P. quinquefolius 100,00 100,00 100,00 100,00 99,89 9989 9989 9989 9989 9989 99,89
P. trifolius
P. pseudoginseng
P. zingiberensis 9989 9989 9989 9989 9989 9989 9989 9989 9989 9989 9989
Do twong dong trung binh 9987 * 011
ITS
Cac loai so sanh PV21 PV22 PV23 PV24 PS21 PS22 PS23 PB03 PB04 PB05 PBO06
P. vietnamensis 9944 9944 9944 9962 9555 9555 9573 9573 9573 9573 9573
P. stipuleanatus 96,10 96,10 96,10 9555 9944 9944 9981 9981 9981 9981 9981
P. notoginseng 9740 9740 9740 9685 9499 9499 9518 9518 9518 9518 9518
P. ginseng 9852 9852 9852 9796 9592 9592 9610 9610 96,10 96,10 96,10
P. japonicus 9722 9722 9722 97,03 9499 9499 9518 9518 9518 9518 9518
P. quinquefolius 9889 9889 9889 9833 9610 9610 9629 9629 9629 9629 96,29
P. trifolius 9444 9444 9444 9389 9481 9481 9499 9499 9499 9499 9499
P. pseudoginseng 9424 9424 9424 9368 9665 9665 9683 9683 9683 9683 96,83
P. zingiberensis 98,52 9852 9852 9796 9573 9573 9592 9592 9592 9592 9592
Do twong dong trung binh 96,50 * 1,62
matK
Cac loai so sanh PV21 PV22 PV23 PV24 PS21 PS22 PS23 PB03 PB04 PB05 PB06
P. vietnamensis 100,00 100,00 100,00 9987 9827 9827 938,00 98,14 98,00 98,00 98,00
P. stipuleanatus 98,00 98,00 98,00 9814 9947 9947 100,00 99.87 100,00 100,00 100,00
P. notoginseng 9960 9960 9960 9973 9840 9340 98,16 9827 98,16 98,16 98,16
P. ginseng 9960 9960 9960 9973 9840 9340 98,16 9827 98,16 98,16 98,16
P. japonicus 9960 9960 9960 9973 9840 9340 98,16 9827 98,16 98,16 98,16
P. quinquefolius 99.60 99,60 9960 99,73 9840 9840 9816 9827 98,16 98,16 98,16
P. trifolius 98,53 9853 9853 9866 9786 9786 9759 9772 9759 97,59 9759
P. pseudoginseng 98,13 98,13 98,13 9826 9853 9853 9826 9840 9826 9826 98,26
P. zingiberensis 99,73 9973 9973 9987 9826 9826 9799 9813 9799 9799 9799
Do twong dong trung binh 9866 * 0,76
psbA-trnH
Cac loai so sanh PV21 PV22 PV23 PV24 PS21 PS22 PS23 PB03 PB04 PB05 PB06
P. vietnamensis 100,00 100,00 100,00 99,72 9529 9529 9529 9529 9529 9529 9529
P. stipuleanatus 9529 9529 9529 9501 9943 9943 100,00 100,00 100,00 100,00 100,00
P. notoginseng 9584 9584 9584 9557 9418 9418 9418 9418 9418 9418 9418
P. ginseng 96,12 9612 96,12 9584 9830 9830 9830 98,30 9830 9830 9830
P. japonicus 96,12 96,12 96,12 9584 9830 98,30 98,30 98,30 98,30 98,30 98,30
P. quinquefolius 96,12 96,12 96,12 9584 9830 98,30 9830 9830 9830 98,30 98,30
P. trifolius 9446 9446 9446 9418 9631 96,31 9631 9631 9631 96,31 9631
P. pseudoginseng 9474 9474 9474 9446 9773 97,73 97,73 97773 97,73 97,73 97,73
P. zingiberensis
Do twong dong trung binh 9682 * 180
rbcL
Cac loai so sanh PV21 PV22 PV23 PV24 PS21 PS22 PS23 PB03 PB04 PB05 PBO06
P. vietnamensis 100,00 100,00 100,00 9923 9942 9942 9923 9923 9923 9923 9923
P. stipuleanatus 9923 9923 9923 9846 9981 99,81 100,00 100,00 100,00 100,00 100,00
P. notoginseng 99,81 9981 9981 9904 9923 9923 9904 9904 99,04 99,04 99,04
P. ginseng 9942 9942 9942 9866 9885 9885 99,04 9904 99,04 99.04 9904
P. japonicus 99,81 9981 9981 99,04 9923 9923 99,04 9904 99,04 99.04 9904
P. quinquefolius 9962 9962 9962 9885 9904 99,04 9923 9923 9923 9923 9923
P. trifolius 9923 9923 9923 9846 99,04 99,04 9885 98,85 98,85 98,85 9885
P. pseudoginseng 9923 9923 9923 9846 9942 9942 9923 9923 9923 9923 9923

P. zingiberensis
Do twong dong trung binh 99,27 % 037
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f A\ \ N \
psbA ITS matK 18S rbcL psbA ITS matK 18S rbcL psbA ITS matK 18S rbcL M
-trnH

-trnH

Hinh 2. Hinh anh dién di DNA tdng s va san pham PCR khuéch cac viing gen nghién ctru. (A): Két qua dién di DNA tdng
sb cac mau thwe vat chi Nhan sam. (B)-(F): Két qua dién di san pham PCR cac viing psbA-trnH, ITS, matK, 18S va rbcl cla
cac mau Sam Ngoc Linh (PV21-24), Sam vi diép (PB03) va Tam thét hoang (PS23). (G): Két qua dién di san pham PCR
vung gen psbA-trnH clia cac mau Tam that hoang (PS21, P822) (H), (I) Két qua dién di san pham PCR cac vung gen con
lai clia cac mAu Tam that hoang (PS21, PS22). (J): Két qua dién di san phdm PCR 5 viing gen cla cac mau PB04, PB05,

PB06. M: Thang chudn DNA 1 kb.

Trong 11 miu thyc vat nghién ctu, 4 mau
PV21-24 c6 d6 twong dong 100% véi trinh ty cac
loai Sam Ngoc Linh, Tam thit va Sim bic my ¢
ving gen bao thi nhu 18S. Két qua kiém tra ving
gen c6 do bién ddi cao ITS va pshbA-trnH cho thiy 4
miu d6 c6 do twong ddng cao nhét (99,44- 99,62 %
va 99,72-100 %) vé6i loai Sam Ngoc Linh. Két qua so
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sanh trén chi ra mdi quan hé gan giii gitta cac miu
PV21-24 véi loai Sam Ngoc Linh.

Céac miu PS21-23, PB03-06 cho d6 tuong dong
100% v6i loai Tam that hoang ¢ ving gen 18S. Két
qua so sanh & ving gen bién d6i nhu ITS ciing cho
thdy cac mau nay co do twong dong cao nhit véi loai
Tam that hoang (tir 99,44 - 99,81 %). Ngoai ra,
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nhitng ving gen con lai ciing chi ra quan hé gan gili
clia cac mau trén v6i lodi ndy (marK: 99,47 — 100 %,
psbA-trnH: 99,43 — 100 %, rbcL: 99,81 - 100 %).

Nhitng mau PB03-06 v6i nhimg dic diém hinh
thai dwoc nhan dang 1a Sam Vi diép cho két qua phan
tich ma vach phan tir trong ddng rat cao v6i loai Tam
thit hoang. Quy trinh xac dinh mi vach phan tir da
dugce thuc hién lai véi mau Sam Vil diép PB04 va mot
méu Tam thit hoang méi thudc cting khu vuc phan bd
(két qua khong duoc trinh bay). Tuy nhién, két qua
van cho thiy trinh ty ctia chiing hoan toan twong dong
v6i trinh ty gen ndy & cic mau PB03-06 trudc day va
gidng v6i loai Tam thit hoang. Ngoai ra, khi nghién
clru cac ving gen cua loai Sam Vi diép trén
GenBank, chung t6i nhan thy d6 twong dong rét thap
(93,84 %) giita 2 trinh ty vang ITS (mi sb GenBank
la U41679.1 va U41678.1), trong d6 1 trinh ty ciling
gidng voi loai Tam that hoang. Két qua nghién ctru
tuong ty da dwoc dé cap trong mot nghién ciru trude
day cia Wen va Zimmer (1996) vé trinh ty mot sé
vung gen cua loai Sam Vi di¢p. Trong nghién ctru
nay, vung gen ITS cua Sam Vil di€p dugc xac dinh co
xu huéng gibng véi cac loai nao cia chi Nhan sdm
thudc cung khu vuc phan bd trong tu nhién, cu thé 1a
P. major, P. omeiensis va P. stipuleanatus. Kha nang
cuing ngudn gbc nén Sam Vi diép khong duge xem la
mot loai hay mot thir. Cho dén nay, van chua c6 cong
trinh nao dua ra dugc vung gen c6 kha nang phan biét
dugc Sam Vi di€p voi cac loai khac thudc chi Nhan
sam.

Gié tri trung binh chi s bién thién nucleotide
giita cac loai dugc thé hién trong Bang 4. Chi s6
bién thién cua chi thi ITS 1a cao nhat (0,032), tiép
theo 1an luot 13 psbA-trnH (0,020), matK (0.012),
rbcL (0,006) va thap nhéat 1a 18S (0,001). Nhu
vay, ving ITS la ving mi vach da hinh nhit trong
nam vung ma vach dugc phan tich. Vung ITS
trong DNA ribosome di dugc ching minh 1a rat
hi¢u qua trong viéc danh gia mdi quan hé phat
sinh gitra cac loai trong cac nghién ctru vé ma
vach phan t ¢ thyc vat. Zuo el al., (2011) sau khi
nghién cuu cac vung gen atpF-atpH, psbA-trnH,
psbK-psbl, psbM-trnD, matK, rpsl6, rpoB,
rpoCl, rbcL, ITS va nadl trén quan thé sam da
chi ra ring ving gen ITS c6 mirc d¢ da dang di
truyén cao nhét, c6 kha ning phan biét loai dén
87,5 % va dudi loai dén 84,21 %. Nguyén Thi
Phuong Trang et al., (2011) di phan tich mbi quan
hé di truyén cua Sam Ngoc Linh véi céc loai trong
chi Nhan sam dua trén két qua phan tich thong tin
di truyén doan gen ITS-rDNA. Két qua cho thiy
Sam Ngoc Linh c6 mdi quan hé gin giii véi loai
Tam that va ching khac nhau ¢ 18 nucleotide.
Phan Ké Long el al.,, (2014) da tién hanh nghién
ciru dic diém di truyén ciia cac miu sdm thu & Lai
Chau trén co sé phan tich trinh ty nucleotide vung
gen marK va ITS-rDNA. Két qua cho thdy trinh ty
vung gen ITS cua Sdm Lai Chéau khac véi Sam
Ngoc Linh tir 04 dén 05 nucleotide, chiing tao nén
nhanh riéng biét va c6 mdi quan hé gin giii véi
Tam thét ging.

Bang 4. Cac s liéu vé cac chi thi ma vach DNA st dung trong nghién ctru.

18S ITS matK psbA-trnH rbcL

S6 lwgng mau 11 11 11 11 11

Ty 1& nhan ban PCR thanh céng 100% 100% 100% 100% 100%

Ty I& doc trinh tw thanh céng 100% 100% 100% 100% 100%

Kich thwéc doan gen so sanh (bp) 897 539 748 361 521

Khoang cach gitra cac trinh tw khi 0,001 0,032 0,012 0,020 0,006

so sanh theo cap nucleotide (0,000- (0,000-0,072)  (0,000-0,024) (0,000-0,041)  (0,000-0,014)
0,003)

Phan tich quan hé phat sinh loai

Dua vao cac trinh ty da xac dinh dugc va cac trinh
tu twong dong trén GenBank, ching t6i da tién hanh
phéan tich dinh danh loai dua trén phuong phap xay
duyng cay phan loai. Cac trinh ty Outgroup duoc sir
dung tir 3 loai thudc cung ho Araliaceae vdi chi Nhan
sam: Aralia chinensis, Aralia elata, Aralia cordata. Khi
so sanh 5 cdy phan loai sir dung 5 chi thi DNA ma vach

18S, ITS, matK, psbA-trnH va rbcL va két hop voi két
qua so sanh trinh ty nucleotide, chung t6i nhan thay
rang ving trinh ty ITS cho két qua c6 d¢ tin cdy cao
nhét, tiép dén 1a ving trinh tu psbA-trnH, cho phép
phén biét Sdm Ngoc Linh véi cac loai sim khac trén thé
gi6i. Két qua nay ciing pht hop véi cac nhom nghién
ctru DNA barcode trén chi Nhan sam (Wen va Zimmer,
1996; Zuo et al., 2011; Vi Huyén Trang et al., 2013).
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Hinh 3. Biéu db hinh cay vé& méi quan hé phat sinh loai dira trén trinh tw nucletide cac vang gen nghién ciru dugc xay dung
bang phwong phap Maximum-Likelihood (A) va Neighbour-Joining (B).

Quan sat biéu do hinh cdy vé mbi quan hé phat
sinh loai trén co sO so sanh trinh ty cic ving gen
nghién ctru (Hinh 3), ching t6i nhan thiy cic mau
thu dwoc thudc 2 nhom phan loai. Nhém 1 gdm cac
méiu PV21-24 cling c6 quan hé gan giii nhat vai loai
Sam Ngoc Linh v6i @6 tin cdy cao (gia tri bootstrap
14 100 %). Nhém 2 gdm cac mau PS21-23 va PB03-
06 cung c6 quan hé gan giii nhit vi Tam thét hoang
véi gia tri bootstrap 1a 100%.

Véi cac biéu dd hinh cdy vé mdi quan hé phat
sinh loai di xay dung dugc, ching t6i két luan trong
11 mau thyc vat chi Nhan sam c6 4 mau (PV21-24)
la Sam Ngoc Linh, 3 mau (PS21-23) thudc loai Tam
thit hoang va 4 miu Sam Vi diép (PB03-06) da
duoc dinh danh bang hinh thii nhung ¢6 d6 twong
ddng cao vé cac md vach DNA nghién ctru véi loai
Tam that hoang. Dé co thé tim kiém dugc cac ving
ma vach DNA dic trung hd trg nhan dang hai loai
Tam thét hoang va Sam Vi diép, toan bo hé gen luc
lap cta hai loai nay dang dugc tién hanh giai mi va
phan tich.

KET LUAN

Bing phuong phép phan tich trinh ty cic ving
ma vach DNA 188, ITS, matK, psbA-trnH va rbcL,
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chiing t6i di dinh tén khoa hoc cho 7 méu thyuc vat
thudc chi Nhan sam, trong d6 4 mau la Sam Ngoc
Linh (P. vietnamensis Ha et Grushv.), 3 mau 1a Tam
thit hoang (P. stipuleanatus) va 4 mau c6 hinh thai
cua Sam Vi di€p nhung c6 cac ma vach DNA gidng
v6i Tam thit hoang. Dleu ndy phu hop v6i mot
nghién ctru trude day vé sy tuong dong trinh ty ving
gen ITS cua loai Sam Vi diép voi bat ky loai thuc
vat thuge chi Nhén sim nao cung thugc ving phén
bd. Pén nay, theo hiéu biét cua chung t6i, van chua
c¢6 mét cong trinh nao dua ra dugc ving ma vach
phén tr ¢ kha nang dinh loai duwgc Sam Vi diép (P.
bipinnatifidus). Viéc dinh danh bang phuwong phap
phan tir cdc loai thudc chi Nhan sam hd trg cac dinh
loai hinh thdi va tao co s¢ cho cong tac quan ly ddng
bd va c6 hé thong cac loai dugc liéu quy hiém nay,
nang cao gia tri cia cac loai sam Viét Nam.

Loi cam on: Cong trinh dwoc thuc hién trong khuon
khé dé tai: “Giai ma hé gen luc lap ciia Sdm Ngoc
Linh (Panax vietnamensis Ha et Grushv.)”, md so
VAST02.01/16-17 (Vién Han ldm Khoa hoc va Cong
nghé Viét Nam) va nhiém vu: “Tao co sé dir liéu ma
vach ADN cho cdc lodi cdy nghién ciu” thudc dé

“Xay dung co so dit lieu ma vach ADN (DNA
barcode) cho mét sé lodi cdy lam nghiép gé 1om, lam
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san ngodi goé c6 gid tri kinh 187 (2014-2017) (B
Nong nghiép va Phat trién Nong thon).
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APPLICATION OF DNA BARCODES IN IDENTIFICATION OF GINSENG SAMPLES IN

THE GENUS PANAX L.

Le Thanh Huong', Nguyen Nhat Linh', Bui Manh Minh', Ha Hong Hanh', Huynh Thi Thu Hue', Nong

Van Hail, Ha Van Huanz, Le Thi Thu Hien'

!Institute of Genome Research, Vietnam Academy of Science and Technology

*Vietnam National University of Forestry

SUMMARY

Identification of species based on DNA sequences (DNA barcodes) is an aid to a taxonomic classification
using morphological characteristics. DNA barcoding uses standard short genomic regions that are universally
present in target lineages and has sufficient sequence variation to identify species in the genus. A variety of
loci has been suggested as DNA barcodes for plants, including genes and non-coding regions in the nuclear and
plastid genomes such as psbA-trnH, matK, rbcL, and ITS. In this study, we evaluated five potential DNA
barcodes including 18S, ITS, matK, psbA-trnH, and rbcL for their ability to distinguish between species across
our samples in the genus Panax L. Multiple alignments with 41 GenBank sequences selected from 9 species
showed that the 18S region had the highest level of average similarity (99.87 %), followed by rbcL, matK,
psbA-trnH, and ITS regions with lower levels of average similarities (99.27 %, 98.66 %, 96.82 % and 96.50 %,
respectively). The phylogenetic trees showed that four of eleven ginseng samples were Panax vietnamensis Ha
et Grushv., and three samples were Panax stipuleanatus with bootstrap values of 100 %. However, sequences

71



72

Lé Thanh Huong et al.

of all five screened loci in the last four samples, which were considered as Panax bipinnatifidus based on
morphological characteristics, were highly similar to Panax stipuleanatus with the level of sequence similarity
reached 99.81 % - 100 %. In addition, our results showed that of five investigated DNA regions, ITS, and
psbA-trnH were the most promising barcodes that could identify P. vietnamensis Ha et Grushv. and P.
stipuleanatus species within the genus Panax L.

Keywords: DNA barcodes, Panax L. genus, Panax vietnamensis Ha et Grushv., Panax stipuleanatus, Panax
bipinnatifidus



