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SU DUNG VUNG ITS-rDNA VA GEN MATK DE XAC PINH LOAI SAM THUQC
CHI SAM (PANAX) G VUNG NUI PHU XAI LAI LENG, KY SON, NGHE AN
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TOM TAT

Ma vach str dung cac doan DNA trong hé gen dugc ti€u chuén hoa hién 1a mot cong cu hiru ich
dé xéac dinh, nhan dang loai. Trong nghién ctru nay, ching t6i di sir dung mi vach DNA ving gen
nhan (ITS-rDNA) va ving gen luc lap (matK) dé xac dinh 32 mau sam ty nhién thu tai nui Phu Xai
Lai Leng va 19 miu sam tai Vuon Duoc liéu ctia Cong ty TH, xa Na Ngoi, Ky Son, Nghé An va
xac dinh mbi quan hé ho hang clia chung véi cac loai trong chi nhan sim (Panax). Ty 1é thanh cong
cho phan tmg khuyéch dai PCR ving gen ITS-rDNA va matK 1a 100%. Ty 1 doc thanh cong trinh
tu hai chidu dat dugc tir san phé”im PCR 1a 100%. D¢ dai trinh ty nucleotide phan tich thudc ving
ITS-rDNA va matK 13 616 bp, 1433 bp, tuong tng. Trén co s¢ phan tich dir liéu ving ITS-rDNA, tat
ca 32 miu sdm ty nhién (Panax TB) déu c6 mdi quan hé chit chd vai loai Tam that hoang (P.
stipuleanatus) (MLBS = 99%, BPP = 100%), 19 mau sam (Panax TH) tai Vuon Dugc liéu déu co
moi quan hé chét ché voi loai Tam that (P. notoginseng) (MLBS = 100%, BPP = 100%). Su khac
biét di truyén giira cac loai trong chi Panax thay d6i tir 0,2% dén 7 ,9%, trung binh 4% 601 voi ving
ITS-rDNA va trung binh 1,2% (0,1- 2,9%) dbi voi ving matK. Mdi quan hé di truyen cla cac
loai/th{r trong chi Panax ciing chi ra ring cac loai trong chi Panax c6 cing ngudn gbc tién hoa va
ghi nhan Tam thit hoang c6 phan b tai ntii Phu Xai Lai Leng, xa Na Ngoi, Ky Son, Nghé An, trén
¢6 & d6 chinh thirc mé rong ving phan b cua loai nay & Viét Nam.

Tw khoa: DNA ma vach, ITS, matK, Panax, P. stipuleanatus, P. notoginseng
MO PAU biét dén 13 Sam viét nam (Panax vietnamensis),
Tam that hoang (P. stipuleanatus) va Sam vii
di€p (P. bipinnatifidus) dugc tim thay ¢ vung
nui cao cua Vi¢t Nam (Pham Hoang H, 2000;

Chi nhan sam Panax (Araliaceae) la cay
thudc quan trong cua Bac My va Bong A (Shu,

2007; Mabberley, 2008; Nguyén Vin Dat va
Tran Thi Phuong Anh, 2013; Phan Ké Long et
al., 2014a; Zhang et al., 2015; Taram et al,
2018). Trong 19 loai thudc chi Panax (Pankey
and Ali, 2012; Taram et al., 2018), ba loai dugc

Nguyén Tap, 2005). Ca 3 loai sim nay déu
thudc nhom loai quy hiém cin bao vé ghi trong
Sach d6 Viét Nam (2007). Loai Panax
vietnamensis Ha et Grushv. hién dugc ghi nhan
gdm 3 thu: Sam ngoc linh - P. vietnamensis Ha
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et Grushv. var. vietnamensis, phan b6 & Kon
Tum (nii Ngoc Linh, Pik To, Pik Glei),
Quang Nam; Sam lai chau - P. vietnamensis var.
fuscidiscus Komatsu, Zhu, Cai, 2003, phan bd &
Lai Chau (Muong T¢, Tam Duong, Sin Hf”)),
Van Nam (Jinping, Trung Qudc); Sdm langbian
- P. vietnamensis var. langbianensis phan bd &
nui Lang Biang (LAm Dong) (Sach do Viét Nam,
2007; Phan Ke Long et al., 2014a; Zhang et al.,
2015; Nong et al., 2016). Cac loai Panax dugc
biét dén voi nhom hoat chit saponin nhiéu loai
va ham luong cao, ddc biét 1a 3 hoat chat dic
trung Ginsennosid Rbl, Ginsennosid Rgl,
Majonosid R2 (MS2) cé trong P. vietnamensis
var. vietnamensis c6 kha nang diéu tri mot sb
bénh ung thu (Nguyen et al., 1993, 1994; Duc et
al., 1994; Huong et al., 1997; Konoshima et al.,
1999; Yamasaki, 2000).

Viéc xac dinh chinh xac cac loai/thr cia Sam
1a rat quan trong dbi voi viée xac dinh giéng cay,
lwa chon cha me dé nhan gidng, sir dung va bao
ton ngudn gen ciia chung. Cac phwong phap
truyén thong xac dinh cac loai trong chi Panax
chu yéu dua trén cac quan sat kiéu hinh trong khi
cac dic diém hinh thai thuong bi anh huong boi
cac yéu t6 mai truong (Jo et al., 2013). Pac biét,
trong giai doan chua ra hoa, qua, dic diém hinh
thai cta nhiéu loai Sam rat twong dong, khién
viéc phan biét ching rat kho khin. Do d6, mot
phuong phap nhan dang don gidn va chinh xac
cho céc loai Sam 14 rat can thiét.

Ma vach DNA (DNA barcoding) sir dung
doan DNA ngin da chuan héa phan biét giira
cac loai (Hebert et al., 2004; Liu et al., 2012a)
tré thanh cong cu phuc vu ¢6 hi¢u qua cho cong
tdc giam dinh, phan loai, danh gid quan hé di
truyén, phat hién loai moi, quan ly chét luong,
ngudn gbc, xuat xir, ban quyén ciia san pham tir
sinh vat (Chen et al., 2010; Gao et al., 2010;
Liu et al., 2012b). O thuc vat, mot sé ving gen
luc lap (matK, rbcL, psbA-trnH, atpF-atpH...)
va vung gen nhan (/7S-rDNA) dang dugc ung
dung rong rii trong cac nghién ciru mdi quan hé
phéat sinh chung loai (phylogeny), phan loai
(taxonomy) va nhan dang loai (identity) (CBOL
Plant Working Group, 2009; China Plant BOL
Group, 2011). Cac chi thi di truyén phan tr da
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duoc st dung rong rai trong vi¢c xac dinh céc
loai Sam, ddc biét, ciing c6 kha nhiéu cong bd
vé mbi quan hé di truyén va nhan dang loai Sam
trén co s& phén tich trinh tu nucleotide vung
gen ITS-rDNA, matK, rbcL, rpoB, (Phan Ke
Long et al., 2014a; Nguyén Thi Phuong Trang
etal, 2011, 2016; Lé Thi Thu Hién et al., 2016;
Lé Thanh Huong et al., 2017; Nguyen et al.,
2017; Pham Quang Tuyén et al., 2018). Wen et
al. (1996) da xay dung cay phat sinh chung loai
ctia 12 loai Sam khéc nhau phan bd ¢ Bic My
va Pong A dua trén trinh ty ving gen ITS c6 do
dai tir 606 dén 608 bp. Komatsu e al. (2001)
giai trinh tu cic gen /8S va matK nham so sanh
dic diém di truyén cua P. vietnamensis va P.
quinquefolium. Két qua chi ra rang hai loai hoan
toan twong dong & gen 18S va khac nhau ¢ 10 vi
tri trén gen matK. Lee and Wen (2004) cong bd
mot barcode khéac cuia chi Nhan sdm la vung
trnC-trnD nam xen giita hai gen trnC va trnD
trong hé gen luc lap. Dva trén trinh ty vung nay
két hop véi ITS, nhém nghién ctru da xay dung
cay phat sinh chung loai cua 18 loai trong chi
Nhan sam va 2 loai thudc chi Aralia. Phan Ké
Long et al. (2014a) da su dung phuong phéap
nghién ctru hinh thai va phén tich trinh tu
nucleotide vung matK va ITS-rDNA xac dinh
duoc tha P. vietnamensis var. fuscidiscus cé
phan bd tai ving ndi thudc cic huyén Muong
Té, Sin HO va Tam Duong, tinh Lai Chau, trong
do6 gitra cac quan thé & Muong Té va Sin Ho ¢o
thé phan biét duge v6i quan thé & Tam Duong
bang 1 nucleotide dic trung cho ving dia 1y trén
vung gen [7S-rDNA.

Trong nghién ctru nay, chung t6i da giai ma
trinh tu nucleotide vung gen /7S-rDNA va matK
dé xac dinh cac mau sim ty nhién thu tai noi
Phu Xai Lai Leng va mau sam tai Vuon Duoc
liéu cong ty TH, xa Na Ngoi, Ky Son, Nghé An
g6p phan xay dung co s¢ dit liéu ma vach DNA
nham cung cdp nén tang cho cac nghién ciru bao
ton, tién hoa va hé théng sinh hoc cua loai.

VAT LIEU VA PHUONG PHAP
Vit liéu

Trong 3 chuyén di khéo sat thuc dia tai nui
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Phu Xai Lai Leng, Ky Son, Nghé An (4/2018,
8/2018 va 6/2019), chung t6i da thu dugc 32
mau sam ty nhién (Ky hiéu Panax TB1 dén
Panax TB32) voi toa d¢ (19°13°47.8°7;
104°07°07.2°; 1852 m) va 19 miu sam (Ky

hiéu Panax THI1 dén Panax TH19) dugc
thu tai Cong ty TH, Na Ngoi, Ky Son, Nghé
An voéi toa do 19° 14' 11.9", 104° 7' 36.5",
1360m) dugc dung lam vt li€u nghién ctru
(Hinh 1).

Hinh 1. A, C — mAu sam tw nhién thu tai ndi Phu Xai Lai Leng; B, D - loai Sam thu tai Vwon Dwoc liéu cong ty

TH, Na Ngoi, Ky Son, Nghé An.

Tach chiét va tinh sach DNA tong s6

DNA tong s6 dugc tach chiét bang bo hoa
chat Plant DNA isolation Kit (Norgenbiotek,
Canada).

Nhén ban gen dich bang k¥ thuat PCR

Nhan ban ving gen I7S-rDNA va matK bang
ky thuat PCR sir dung cic cip mdi gen ITS:
PaITSF 5°- CAC TGA ACC TTATCA TTT AG
AG -3’ va PaITSR 5’-CTT ATT GAT ATGCTT
AAA CTC AG-3’; gen matK: kFa 5°-TTT GAC
TGT ATC GCA CTA TG-3’ va kRb 5°-ATT
TAC ACG GAT TCCTAA CG-3’) (Phan Ké
Long et al., 2014a). Mdi phan tmg PCR co thé
tich 25uL véi cac thanh phan: 7 uL H,O deion,
12,5 pL PCR Master mix kit (2X), 1,25 pL mdi
xudi (10 pmol/uL), 1,25 pL mdi nguoc (10
pmol/puL), 3 pL DNA (10 — 20 ng). Phan tng
duoc thyc hién trén may PCR model 9700

(GeneAmp PCR System 9700, M¥). Chu trinh
nhiét ciia phan tmg PCR gdm: 94°C trong 3 phut;
tiép sau 1a 35 chu ky ndi tiép nhau véi cac budc:
94°C trong 45 gidy, 55°C trong 45 gidy, 72°C
trong 45 gidy; két thuc phan tng nhan gen &
72°C trong 10 phit, gitt sin phdm & 4°C.

Giai trinh ty va hi¢u chinh trinh tu

San pham PCR dugc dién di trén gel
agarose 1,5% va qua trinh xac dinh trinh tu
nucleotide dugc thuc hién tai cong ty Macrogen,
Han Qudc. Trinh ty DNA sau khi giai trinh ty
duoc hiéu chinh va loai bo cac tin hiéu nhiéu
véi sy trg gitup ctiia phan mém ChromasPro2.1.6
(Technelysium, 2013) dugc so sanh vdi céc
trinh ty da c6 trén Genbank (st dung coéng cu
BLAST trong NCBI -
http:www.ncbi.nlm.nih.gov/BLAST). Cac trinh
tu phan tich dugc sap xép thang hang bang phan
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mém Bioedit v7.0.5.2 (Hall, 1999). Cac ving
khong c6 kha nang sap x&p bi loai bd trude khi
phén tich.

X4y dung cay phat sinh ching loai

Cay phat sinh chung loai dugc xay dung
dya trén phuong phap xac suat téi da ML
(Maximum Likelihood) st dung phan mém
Treefinder v 2011 (Jobb, 2011) va phuong phap
Bayesian inference (BI) bang phan mém
MrBayes v 3.2.1 (Ronquist and Huelsenbeck,
2003). Trudc khi phéan tich ML va BI, dir liéu
trinh ty nucleotide s& dwgc khao sat phan b
nucleotide, kiém tra cac gia thuyét va xac dinh
mo hinh tién hoa t6i wu sir dung bai Kakusan
4.0 (Tanabe, 2011) dya trén thong tin Akaie
dugc hi€u chinh (corrected AICc - Akaike
Information Criterion). M6 hinh tién héa tot
nhat dugc chon cho ML 1a mé hinh déo chiéu
thoi gian tong thé (GTR) véi gia tri tham s
gamma (G: 0,605 trong ML va 0,704 trong BI)
trén vung gen /TS — rDNA. Trong vung gen
matK mo hinh tién hoa tdt nhat duoc chon cho
ML 1a mé hinh dao chiéu thoi gian tong thé
(GTR) v6i gia tri tham s6 gamma (G: 0,166
trong ML va 0,165 trong BI). Kiém tra uéc
lugng tham s6 va diém hoi tu béng cach su
dung phan mém Tracer 1.5 (Rambaut and
Drummond, 2009). Thyc hién véi 1.000 lan lap
lai dé xac dinh gia tri ung ho (bootstrap) trong
cdy ML (MLBS) va BI (BPP) v¢i 1.000 lan lap
lai. Khoang cach di truyén (P) gitia céc loai
trong chi dugc tinh toan bang Mega 7.0
( Kumar et al.,, 2016).

KET QUA VA THAO LUAN

Trinh tu nucleotide viing gen ITS-rDNA cia
32 miu sim ty nhién (Panax TB) va 19 méu
sam tai veon Dwgec li€u (Panax TH)

Sau khi chinh stra va loai bo tt ca cac vi tri
tréng thi da s cac mau sam thu duoc & Nghé
An c6 chiéu dai ving gen ITS-rDNA 1a 616 bp
va cdc trinh ty nay da duoc dang ky trén Ngan
hang gen thé giéi (NCBI) v6i mi sd tur
MN809281 d¢én MN809318. Két qua so sanh
chi ra tit ca 32 mau Panax TB va 19 mau Panax
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TH ¢6 muc d6 tuong ddng nucleotide 100%
trong vung gen nay nén ching t6i da s dung
ket qua ciia 1 miu dé tién hanh cic phan tich
tiép theo. Trinh ty nucleotide thu dugc tir cac
miu nay dugc kiém tra tinh twong dong
(similarity) v&i cac trinh ty sdn co trén ngin
hang Genbank bang cong cu BLAST. Két qua
tim kiém cho thdy trinh ty nucleotide cia céac
mau nay twong dong cao véi cac loai trong chi
Panax. Cu thé, miu Panax TB tuong dong di
truyén cao 99,85% véi loai P. stipuleanatus
(MK408811). Tuy nhién, mau Panax TB c6
mirc d¢ twong dong di truyén kha thap véi loai
P. wangianus - MK408809 (97,65%); P.
ginseng - KM207668 (97,5%); P. vietnamensis
- AY271924 (97,65%); P. assamicus -
AY233321 (95,77%). Mau Panax TH c6 mirc
d6 twong doéng cao 100% voi loai P.
notoginseng (MK408810) va c6 muc do tuong
dong di truyén ciing kha thap véi loai P.
wangianus - MK408809  (96,2%); P.
zingiberensis MK408787 (96,06%); P. ginseng
- KF727974 (96,19%); P. vietnamensis -
AY271924 (96,2%); P. assamicus - AY233321
(95,77%). Viéc so sanh véi co s¢ dit li€u trén
Genbank nham muyc dich cho mot két qua tham
chiéu véi nhom loai twong ddng nhat véi trinh
tu nucleotide truy van. Két qua BLAST khong
thé két luan chinh xic vé loai. V&i nhiing
truong hop BLAST c6 do bao phu va tuong
ddng cao (99%) ciing khong thé suy nguoc lai
tén loai boi két qua BLAST chi hién thi trinh ty
nucleotide tuong dong nhat ma trén Genbank
hién c6. Do két qua ctia BLAST cho ra nhiing
diém nghi van chua chuan xac, vi vdy chung toi
da str dung phuong phap dung cady phét sinh
ching loai dé xac dinh tén khoa hoc cho cac
mau sam trong nghién ctru.

Trinh tg nucleotide vung gen ITS -rDNA
ctia cac mau sim nghién ctru s& dugc so sanh vé
khoang cach di truyén véi trinh ty cta 16 loai
trong cung chi (dit liéu cac loai lay trén
Genbank). Sau khi loai bo tit ca cac vi tri tréng,
cac vi tri con lai dugc st dung cho phén tich.
Két qua phan tich cho thdy c6 118/616 vi tri
bién d6i (Variable), 43/616 vi tri c6 gia tri mang
thong tin (Parsimony informative). Khoang
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cach di truyén giita cac cip loai trén co s& phan
tich theo phuong phap p-distance da chi ra muc
dd khéc nhau gitra cac cdp loai trong chi Panax.
Khoang cach di truyén giira cac loai trong chi
Panax dao dong kha 16n trung binh 4% (0,2 -

9%) (Bang 1) Khéng c6 sy sai khac vé di
truyén gitra mau Panax TH véi P. notoginseng.
Sy sai khac rat thap (0,2%) ciing dugc tim thay
gitta mau Panax TB voéi loai P. stipuleanatus.
Khoang cach di truyén giira cac loai trong chi
Panax (4%) thap hon so v6i khoang cach di
truyén giira cac loai gb quy thudc chi Dalbergia
trung binh 8,1% (6,5-9,3%) (Duong Van Tang
et al, 2011). Két qua nay phan anh cac miu
Panax TB trén c¢6 tén khoa hoc la P.
stipuleanatus va mau Panax TH c6 tén khoa
hoc P. notoginseng. Dé c6 thém cac bang ching

khoa hoc chung t6i x4c dinh vi tri phan loai cua
cic mau sim nay.

So 6 mdi quan hé ho hiang cta cic mau
sam thu tai Ngh¢ An v6i 16 loai thude chi
Panax da dugce xay dung theo ca 2 phuong phap
ML va BI (Hinh 2) chi ra cac két qua nhan duoc
la nhu nhau. Cac phan tich ML va BI da tao ra
v6i thong sd (-InL) = 1975.403 va 2004.675,
tuong mg. Mau Panax TB /Tam thit hoang (P.
stipuleanatus) va mau Panax TH/Tam that P.
notoginseng tao thanh mot nhém riéng c6 muc
d6 tuong dong di truyén cao (100%) va quan hé
mat thiét voi nhau véi gid tri bootstrap (MLBS
= 99%, BPP = 100%). Két qua nay cho phep
nhan dinh cac mau Panax TB c6 chung ngu6n
gbc voi loai Tam that hoang va mau Panax TH
c6 chung ngudén gbc véi loai Tam that.

Bang 1. Khoang cach di truyén (%) ctia cac mau Panax TBva mau Panax TH v&i céc loai trong chi Panax trén
Genbank trén co s& phan tich trinh tw nucleotide vung gen ITS-rDNA.

Mauw/loai 1 2 3 4 5 6 7 8 9 [10 |11 [ 12|13 |14 [ 15] 16|17 ] 18
1. Panax TB -
2. Panax TH 50| -
3. P. stipuleanatus MK408811| 0,2 | 49| -
4. P. pseudoginseng AY233327| 3,6 | 63 | 34| -
5. P. notoginseng MK408810 | 5,0 [ 0,0 | 49|63 | -
6. P. assamicus AY233321 451321435932 -
7. P. ginseng AY548192 4513243563214 -
8. P. quinquefolius F1606755 | 4,1 2,714,052 (2711309 -
9. P. sinensis AY271920 45131435431 |16[13]1.1] -
10. P. vietnamensis MK979392| 43 [ 254,158 |25 1,818 13|16 -
11. P. variabilis AY271923 45131143 (152]3.1[1.6]20(14]22]2,0] -
12. P. omeiensis POU41686 4913414716334 (14]118[14]20([20]18] -
13. P. wangianus PWU41690 |49 [ 3247165132 [1,8(22[1,6]23]22[2,0([20] -
14. P. shangianus AY233328 | 4,1 (2914015629 1,1 [14]09]16]14[13[13]|14] -
15. P. japonicus AY271918 504114961 [41127(20]18[25(27]129[29]3.1[23] -
16. P. bipinnatifidus U41679 70 (5616879564341 ]3.6(38][41 47431494147 -
17. P. trifolius HQ112445 65174163741 74(72172168[70]67([70]174(77]170]|79]97] -
18. P. major PMU41683 4012941 [54129(1,6114]09[13]14[2,0]20(22]14]|23[3.1]70] -

Trinh ty nucleotide viing gen matK cia 32
mau sim ty nhién (Panax TB) va 19 mau
sim tai Vuon Dugc liéu (Panax TH)

Sau khi chinh stra va loai bo tt ca cac vi tri
tréng ving gen matK cla cac miu Sam thu
duoc & Nghé An co chiéu dai 1433 bp va duoc
dang ky trén Ngan hang gen thé giéi (NCBI)
v6i mi s tir MN829825 dén MN829830. Két
qua so sanh chi ra tat ca 32 miu Panax TB va

19 miu Panax TH c6 muc do tuong dong
nucleotide 100% trong vung gen nay nén chung
t6i da sir dung két qua ciia 1 mau dé tién hanh
cac phan tich tiép theo. Trinh tu nucleotide thu
dugc tir cac mau nay duogc kiém tra tinh tuong
dong (similarity) voi cac trinh tu san co trén
ngan hang Genbank bang cong cu BLAST. Két
qua tim kiém cho thiy trinh ty nucleotide ciia
cac mau nay twong dong cao voi cac loai trong
chi Panax. Cy thé, mau Panax TB tuong dong
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di truyén cao 99,16% v&i loai P. stipuleanatus
(MK408965); P. quinguefolius - KMO088018
(98,32%); P. ginseng - KMO088019 (98,12%); P.
vietnamensis var. fuscidiscus - KJ418199
(97,84%); P. wangianus - MK408951 (97,91%)).
Mau Panax TH ¢6 mic d6 twong dong kha cao

98,71% voi loai P. notoginseng (MK408955); P.

zingiberensis NC043954 (98,23%); P. ginseng -
MK408938 (98,31%).

Trinh ty nucleotide ving gen matK cua cac
mau sam nghién ciru s& duoc so sanh vé khoang
cach di truyén véi trinh ty cta 11 lodi trong
cung chi (dit liéu cac loai ldy trén Genbank).
Sau khi loai bo tat ca cac vi tri tréng, cac vi tri
con lai dugc st dung cho phan tich. Két qua
phan tich cho thdy c6 66/1433 vi tri bién doi
(Variable), 29/1433 vi tri c6 gia tri mang thong
tin (Parsimony informative). Khoang cach di

P. trifolius HQ112445
— P. vietnamensis MK979392
100

P. bipinnatifidus U41679
P. sinensis AY271920
P. quinquefolius FI606755
P. japonicus AY271918

87 p. ginseng AY548192
— P. shangianus AY233328
P. wangianus PWU41690
P. omeiensis POU41686
Pl P variabilis AY271923
P. assamicus AY233321
100 = P. notoginseng MK408810

Panax TH

36 P. pseudoginseng AY233327
| IOOEP. stipuleanatus MK408811
Panax TB

Polyscias javanica DQ007383
0.020 , A

58

P. major PMU41683

Vii Binh Duy et al.

truyén gitta cac cdp loai trén co s& phén tich
theo phuong phéap p-distance da chi ra muc do
khéc nhau gitrta cac cdp loai trong chi Panax.
Khoang cach di truyén giira cac loai trong chi
Panax dao dong rat thap trung binh 1,2% (0,1 -
2,9%) (Bang 2). Su sai khac rat thap (0,3%)
cling dugc tim thdy gitta mau Panax TB/P.
stipuleanatus va mau Panax TH/P. notoginseng
(0,7%). Khoang cach di truyén giita cac loai
trong chi Panax (1,2%) thap hon so v&i khoang
cach di truyén giira cac loai gb quy thudc chi
Vatica, Dipterocarpus, Shorea, Parashorea, va
Hopea (Nguyén Thi Phuong Trang et al., 2014).
Két qua nay phan anh cac mau Panax TB trén
c6 tén khoa hoc 1a (P. stipuleanatus) va mau
Panax TH c6 tén khoa hoc P. notoginseng. Dé
c6 thém cac bang ching khoa hoc chung t6i xac
dinh vi tri phan loai ctia cAc mau sam nay.

— P. vietnamensis MK979392
100y Panax TH

1 P. notoginseng MK408810
P. sinensis AY271920

99

P. major PMU41683
P. bipinnatifidus U41679
P. quinquefolius FJ606755

P. japonicus AY271918

P. ginseng AY548192

P. wangianus PWU41690

P. variabilis AY271923

P. shangianus AY233328

P. omeiensis POU41686

P. assamicus AY233321

P. trifolius HQ112445

56

99 Panax TB

P. stipuleanatus MK408811

P. pseudoginseng AY233327
Polyscias javanica DQ007383

0.020

B

Hinh 2. M&i quan hé ho hang clia cac mau nghién ctru Vi cac loai trong cung chi lay trén Genbank trén co s&
phan tich trinh tw nucleotide vung gen ITS-rDNA bang phwong phap ML (A) va Bl (B). Cac so trén cac nhanh
twong trung cho sw hé tro bootstrap. Loai Polyscias javanica (DQ007383) 1a loai ngoai nhém.

So d6 mdi quan hé ho hang cua cic miu
sam thu tai Ngh¢ An v6i 11 loai thude chi
Panax da dugce xay dung theo ca 2 phuong phap
ML va BI (Hinh 3) chi ra cac két qua nhan duoc
la nhu nhau. Cac phan tich ML va BI da tao ra
v6i thong sd (-InL) = 2580,989 va 2600,797,
tuong ung. Mau Panax TB/Tam that hoang (P.
stipuleanatus) va mau Panax TH/Tam that P.
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notoginseng tao thanh mot nhém riéng c6 muc
do twong ddng di truyén cao (99,3-99,7%) va
quan hé mat thiét véi nhau voi gia tri bootstrap
(MLBS = 96 va 99%, BPP = 100%). Két qua
nay cho phép nhén dinh cac mau Panax TB co
chung nguén gbc voi loai Tam that hoang va
mau Panax TH ¢6 chung ngudn gbc véi loai
Tam thét.
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Bang 2. Khoang cach di truyén (%) clia cdc mau Panax TB va mau Panax TH v&i cac loai trong chi Panax
trén Genbank trén co s& phan tich trinh ty nucleotide vung gen matK.

Mau/lodi 1|23 |4[5]6]| 7] 8|9 10][11]12]13
1. Panax TB -
2. Panax TH 231 -
3. P. notoginseng MK408955 1,6] 07| -
4. P. ginseng AB087999 1.4 1,1 04| -
5. P. japonicus AB088000 1.4/ 1,1] 04| 0,0 -

6. P. quinquefolius AB088001 1,51 1,2| 0,5 0,1 0,1] -
7. P. zingiberensis AB088005 1,7 1,3] 0,6[ 0,5 0,5 0,6] -
8. P. wangianus NC043953 1,6 1,2 0,5 04| 04| 0,5 01| -
9. P. vietnamensis AB088003 1,7 1,3] 0,6 0,5] 0,5 0,6/ 02 0,1] -
10. P. sinensis MK408967 1,6/ 1,1 0.4 03] 03[ 04| 02 0,1 02| -
11. P. trifolius NC037994 1.8] 2,2| 1,5 1,2 1,2 1,3| 1,6/ 1,5 1,6 1.4 -
12. P. stipuleanatus MK40896y 0,3| 2,5 1,8] 1,6] 1,6] 1,6] 1,9 1,8 1,9 1,71 2,0[ -
13. P. pseudoginseng AB08801{ 09| 23| 1,7] 1,5 1,5] 1.6/ 1,8] 1,7 1,8] 1,6 1,9 1,1 -

= P. zingiberensis AB088005
P. wangianus NC043953
P. vietnamensis AB088003
75/98 P. sinensis MK408967
Panax TH
96/100" P. notoginseng MK408955
= P. quinquefolius AB088001
84/100 73/99' P. ja'ponicus ABO088000
P. ginseng AB087999
98/100

87/100
96/100

99/100

Panax TB
P. stipuleanatus MK408965
P. pseudoginseng AB088016

100/100

P. trifolius NC037994
Eleutherococcus senticosus AB088017

0.002
—

Hinh 3. M&i quan hé ho hang cla céac még nghién ctru v&i cac loai trong cung chi lay trén Genbank trén co sé&
phan tich trinh tw nucleotide vung matK bang phuong phap ML va Bl. Cac so trén cac nhanh twong trung cho
sw ho tro bootstrap. Loai Eleutherococcus senticosus (AB088017) la loai ngoai nhém.

Mi vach DNA, 1a mot ky thuat khong con  (Zuo et al,, 2011). Tuy nhién, van can rat nhiéu
moi, dang trén da dugc chép nhan nhu 13 tiéu  nd luc trudc khi ma vach DNA cua thuc vat co
chuan toan cau cho muc dich nhén dang loai  thé dugc coi 1a du dang tin cdy cho tng dung
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rong rii trong thyc té. Hon nita, chi Panax
dudng nhu 1 mot nhém thuc vat Iy tuong dé
kiém tra tinh kha thi ciia ma vach DNA va giai
quyét nhidu van dé ma sy phat trién ma vach
DNA thyc vat c6 thé gip phai trong twong lai
gan. Sur dung chi ndy 1am mé hinh, tinh hitu ich
cua cac phuong phap ma vach va d6 nhan dang
ctia locus mi vach c6 thé duge danh gia toan
dién vi s6 loai trong chi twong ddi nho, trong
khi sy bién ddi v& hinh thai khong that rd rang.
Cac nghién ctru xay dyng cay phat sinh ching
loai céc loai trong chi Panax dén nay déu st
dung trinh ty ving gen /7S nhu mot tiéu chuan
dé tham chiéu ciing nhu két hop véi cac barcode
khac dé co két qua toan dién hon (Lee and Wen,
2004; Zuo et al., 2011; Chen et al., 2013; Lé
Thanh Huong et al., 2017). Trong nghién ctu
nay, chiung toi thdy rang trinh ty nucleotide
vung gen /7S-rDNA va matK 1a nhiing vung
DNA hoan toan c6 thé xac dinh, giam dinh
dugc loai Panax ¢ giai doan cay chua ra hoa
cung nhu ching minh kha nang phéan biét thanh
cong giita cac loai (Hinh 2,3). Két qua nay mot
lan nita khang dinh sy pht hop véi cong b cia
Nguyén Thi Phuong Trang et al. (2017) va Lé
Thanh Huong et al. (2017) chi ra vung gen ITS-
rDNA, matK va psbA-trnH 1a ving tt nhat cho
viéc nhan dang céc loai Panax. Tuy nhién, can
lvu ¥ rang mot sé ddc diém hinh thai tuong
dong cua cac loai trong chi Panax c6 thé lam
cho viéc phén loai cac loai nay gdy tranh cai.
Do d6, can thiét phai tién hanh phdi két hop
chit ché phuong phap phan loai truyén thong
v6i phuong phap phan loai hién dai dé c6 co so
khoa hoc xac dinh chinh xac tén loai va moi
quan hé di truyén giira cac loai.

Hon nita, Phan Ké Long ef al. (2014b) phan
tich 7 mau khong mang co quan sinh san va con
non cua Sam Panax sp. dugc thu thap trén nui
da silicat Phu Xai Lai Leng, nii cao nhit Bac
Trung bd Viét Nam, & vi tri 19°13° vi Bic,
104°12’ kinh Poéng, d6 cao 1600 m so v6i mat
nude bién, cho thay vé hinh thai, chung rat gan
voi loai P. stipuleanatus va P. bipinnatifidus.
Tuy nhién, chung c6 14 kém va 14 chét khong x¢é
1ong chim 2 lan. Trinh ty ving gen ITS-DNA
clia Panax sp. & Phu Xai Lai Leng giéng hét
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nhau, v c¢6 mdi quan hé gin giii voi P.
stipuleanatus thu & Tam Puong, Lai Chau véi
bootstrap 98%. Tuy nhién, gilta chiing c6 su sai
khac & 2 nucleotide. Su sai khac 02 nucleotide
giita hai quan thé & Tam Puong, Lai Chau va
Phu Xai Lai Leng, Ky Son, Nghé An c6 thé do
dic trung vung dia ly. Két qua phan tich cua
chiing t6i cling chi ra 32 miu sim ty nhién thu
tai nai Phu Xai Lai Leng gidng hét nhau va
quan hé rat gan giii v6i loai Tam that hoang (P.
stipuleanatus). Phat hién ndy chinh thic md
rong ving phan bd cua loai nay ¢ Viét Nam.

KET LUAN

Trong nghién ctu nay, vung gen ITS-rDNA
va matK ctia 32 mau sim tu nhién thu tai nui
Phu Xai Lai Leng va 19 mau sim tai Vuon
Dugc liéu cong ty TH, xa Na Ngoi, Ky Son,
Nghé An dugc giai trinh tg c¢6 kich thude 616
va 1433 nucleotide, tuwong ung. Trong do,
118/616 vi tri nucleotide bién doi, 43/616 vi tri
nucleotide c6 gia tri mang thong tin dugc xac
dinh & vung gen ITS-rDNA va 66/1433 vi tri
nucleotide bién doi, 29/1433 vi tri nucleotide co
gia tri mang thong tin (matK). Céac trinh ty nay
da duoc dang ky trén Ngan hang gen thé gioi
(NCBI) g6p phan xdy dyng co s¢ dir liu ma
vach DNA cung cép cho cac nghién ciu tién
hoa va hé thong sinh hoc cua loai. Hon nira, két
qua phan tich trinh tuy nucleotide vung gen marK
va ITS-rDNA chi ra cac loai Sam trong chi
Panax c6 cung ngudn gdc tién hoa va viéc phat
hién Tam that hoang c6 phan b tai nti Phu Xai
Lai Leng, xa Na Ngoi, Ky Son, Ngh¢ An, chinh
thirc mé rong vung phan bd cua loai nay ¢ Viét
Nam.

Loi cam on: Cong trinh la san pham cia dé tai
"Diéu tra, danh gid hién trang cdy thuéc thudc
chi sam (Panax L.) & khu di triv sinh quyén tdy
Nghé An (Khu vwee Phu Xai Lai Leng”, md so:
UQDTCB.01/18-19 cép kinh phi.
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USING ITS-rDNA AND MATK GENE NUCLEOTIDE SEQUENCES FOR
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SUMMARY

DNA barcoding is a useful tool for species identification using standardized genomic DNA
fragments. We used DNA barcodes (/7S-rDNA and matK gene) to explore Panax (32 samples
collected from Phu Xai Lai Leng mountain and 19 samples collected from medicinal nursery of TH),
and to investigate the phylogenetic taxonomy of Panax. In this study, the PCR success rate for /7S-
rDNA and matK region was 100%. The success rate of bidirectional sequencing of PCR product
was 100% of ITS-rDNA and matK region with length of 616 bp, 1433 bp, respectively. All 32
samples (Panax TB) of Phu Xai Lai Leng have a close relationship with P. stipuleanatus (MLBS =
99%, BPP = 100%). All 19 samples (Panax TH) of medicinal nursery have a close relationship with
P. notoginseng (MLBS = 100%, BPP = 100%). Interspecific genetic distances within and among
Panax species was varied from 0.2% to 7.9%, average (4%) (ITS-rDNA gene) and 0.1 to 2.9%,
average (1.2%) (matK gene). The genetic relationship of species/gender belonging to the Panax
genus showed that they have the same evolutionary origin and discovered that new distributed of P.
stipuleanatus in Phu Xai Lai Leng mountain in Vietnam.

Keywords: DNA Barcodes, ITS, matK, Panax, P. stipuleanatus, P. notoginseng
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