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TOM TAT

Tam that (Panax) 1a mot chi quy trong ho ngii gia bi, hdu hét cac loai trong chi ndy ¢
gi4 trj kinh té cao do dugc tinh cta ching dem lai cho nguoi st dung. So véi cac loai khac,
tam thit hoang va tam that bic con chua dugc nghién ctru nhiéu va viéc phén loai chi yéu
dwa trén hinh thai hodc sinh hoa dan dén két qua phén biét thip khi mau da qua so ché hoic
trai qua diéu kién bao quan khong tét. Nghién ctru nay tép trung vao viée thiét ké cap primer
chuyén bi€t va xay dung quy trinh PCR dé phan biét tam that hoang va tam that bic. Két qua
nghién ctru da thiét ké dugc mot cap primer chuyén biét va quy trinh PCR ¢6 kha nang phén
biét hai loai tam thét nay trong mau thyc té. Két qua cho thiy c6 thé tmg dung k¥ thuat PCR
trong yiéc nhan dang va phan loai cac loai dugc liéu co nguén géc tr tam that hoang va tam
that bac.

Tir khéa: PCR, primer, tam that bac, tam that hoang.

1. MO DAU

Tam that (Panax) la mot loai cay dugc licu quy thudc ho ngil gia bi (Araliaceae), day la
loai cay chua nhiéu hop chat c6 lgi cho stuc khoe nhu saponin, polyacetylen va cac axit amin
thiét yéu co tac dung wc ché va tiéu diét cac té bao khdi u, co kha nang khang khuan va ting
cuong sic khoe cho nguoi sir dung. Ngoai viéc s dung lam thude diéu tri cac loai bénh,
hién nay, tam that con duoc sir dung nhu mét loai nguyén liéu dé ché bién thanh cac loai
thuc pham chuc nang [1]. O nudc ta, hién tai c6 4 loai phd bién trong chi tam that bao gém
sam Viét Nam (Panax vietnamensis), sam vii diép (Panax bipinnatifidus), tam that trong hay
con goi 1a tam that bic (Panax notoginseng) va tam that hoang (Panax stipuleanatus) [2].

Céc loai tam thét duoc phan biét dua trén cac dac diém hinh thai thuc vat nhu 14, cau
tric than hoic hoa. Mic di phuong phap nay da duoc khang dinh vé mat kinh té do tinh dé
dang va chi phi thap, nhung day 1a phuong phap dé bi sai sét do c6 nhiéu sy twong dong vé
céc dac diém hinh théi, ngoai ra sy thay doi hinh thai giita cac giai doan truong thanh va cay
non, va cac yéu té moi trudng dan dén sy thiéu chinh xac cua phwong phap nay [3]. Hon
nira, nhiéu san pham tam that thwong mai & dang It hoic bot vi vay dé xac thuc ching bang
cac phuong phap hinh thai hoc va md hoc rat khd néu khéng mudn néi 1a khdng thé. Gan
day, mot s6 nghién ctru dé xuét str dung phuong phap sinh hoa dé phan biét cac loai tam that
dwa vao thanh phan héa hoc va dic tinh duoc lidu. Tuy nhién, viéc ap dung phan tich hoa
hoc ¢6 thé bi han ché vi s6 lwong va cu hinh cua cac hop chat sam dé& bi anh huéng dang ké
boi didu kién sinh truong cia cay ciing nhu didu kién khac nhau khi bao quan va luu trir
mau, su khac nhau vé do tuoi, o tudi cac mau va ché bién sau thu hoach khéac nhau [4].
Ngoai ra, phuong phap héa hoc doi hoi mot luong 16n vat lidu dé phan tich. Viéc khong thé
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xac dinh chinh xac cac mau vat, dac biét ddi véi cac miu da bi hu hong hoic di qua so ché
va xur ly 1am phat sinh nhitng lo ngai vé gié tri duoc liéu cua cac san pham cua cdy tam thét
bai vi viéc s dung khéng dang cach s€ lam giam hiéu qua hoac gay hai cho sic khée nguoi
bénh do sy bién ddi thanh phan duogc chét va ang dung giita cac loai tam that khéc nhau. Do
do6, phat trién mot phuwong phap co do chinh xac cao dé phan biét 2 loai tam that nay la can
thiét.

Hién nay, ky thuat khuéch dai DNA Polymerase Chain Reaction (PCR) dé xac dinh va
phan biét cac loai thuc vat da duoc st dung rong rai. Phuong phap nay co nhiéu vu diém so
Véi cac phuong phap truyén théng nhu d6 13p lai va do 6n dinh cao, kha ning ap dung cho
bit ky giai doan phat trién nao cua sinh vat. Tir nam 1992, ky thuat nay da duoc sir dung dé
phan biét DNA cua thyc vat va DNA cua cac lodi nim bénh ky sinh [5]. Tiép sau d6 k¥ thuat
nay di duoc wng dung vao phan biét cac loai sam. Nam 1999, Ngan va cong sy khuéch dai
ving ITS1-5,85-ITS2 dé phan biét 6 loai sam thudc chi Panax bao gom P. ginseng, P
quinquefolius, P. notogineng, P. japonicus, P. trifolius va P. major. Ngoai ra, nhom tac gia
nay ciing st dung PCR dé phan biét 6 lodi sdm nay vai 2 loai cay thuong st dung dé pha
tron hoic 1am gia sm bao gdm Mirabilis jalapa va Phytolacca acinosa [4]. Nam 2005,
nhém nghién cau tir Han Quéc da sir dung PCR gradient dé xac dinh s ton tai cia cac loai
Panax trong 40 loai thudc thao duoc [6], két qua da khuéch dai duoc P, notoginseng (sam
Trung Qudc), P. japonicus (sam Nhat Ban) va P. quinquefolius (sam My), cung voi
P. ginseng (sam Han Qudc). O Viét Nam, nam 2018 nhom nghién ciu tir Vién Di truyen
Nong nghiép két hop voi Vién Khoa hoc va K§ thuat Néng 1am nghiép Tay Nguyén da thiét
ké va xay dung duoc bo chi thi PCR nhiam nhan dién va nghién ctu di truyén cua sam Ngoc
Linh [7].

Trong khi sdm Viét Nam (Panax vietnamensis) va sam v diép (Panax bipinnatifidus)
d3 duoc nghién ciu nhidu cac mirc do v& hinh théi, sinh hoa dén sinh hoc phan tu, cac
nghién ctiru vé tam that hoang va tam thit trong & nudc ta chwa dwoc chi ¥ ding mirc. Céc
nghién ctru v& tam thit hoang va tam that bic & nuéc ta chu yéu vé nhan giéng nhanh bang
phuong phap nudi cdy md [8] va phan tich thanh phan sinh hda [2]. Ngoai ra, viéc phan loai
2 loai tam that nay chi dung lai & phan biét bang giai phau hinh thai [9]. Nhu vay, viéc thiét
ke cac cap primer PCR chuyén biét dé [phan biét tam that hoang va tam that bic 1a viéc lam
can thiét, két qua nghién ctiru nay c6 tiém nang rng dung trong cong tac quan ly chét luong
duoc pham ciing nhu 1am co s& dé phét trién cac san pham tir cac loai tam that nay mot cach
bén viing.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Mau tam that hoang dugc thu tir huyén Mu Cang Chai, tinh Yén Bai va tam that bac
duoc thu tir huyén Nam Tra My, tinh Quang Nam ¢ dang mau kh, sau d6 duoc dinh danh
tai Phong Cong nghé¢ Té bao thuc vat, Khoa Cong ngh¢ Sinh hoc, Truong Pai hoc Cong
nghiép Thuc pham Tp. Ho Chi Minh va dugc st dyng dé chon loc cac primer. Tong cong 5
mau tam that gdm 2 méiu tam thit hoang va 3 miu tam that bac thu thap tir Yén Bai va
Quang Nam duoc sir dung dé xac dinh tinh chuan xac kha ning phan biét do cac cip primer
thiét ké trong nghién ctru nay.

2.2. Thiét ké primer PCR

Cac tr khéa “Panax stipuleanatus chloroplast complete genome” va “Panax
notoginseng chloroplast, complete genome” dugc sir dung dé tim kiém cac trinh tu gen luc
lap cua tam that hoang va tam that bac. Cac trinh tu & dinh dang FASTA dugc so sénh bang

74



Phan biét tam th4t hoang (Panax stipuleanatus) véi tam thét bdc (Panax notoginseng)....

phan mém Bioedit véi cac thdng sé miac dinh. Vang khac biét gira tam that bac va tam that
hoang duoc st dung dé thiét ké primer biang phan mém Primer3plus
(http://www.bioinformatics.nl/cgi-bin/primer3plus/primer3plus.cgi) véi cac théng sb mic
dinh. Trinh ty primer dugc giri tong hop tai Céng ty Sinh héa Phi Sa (Sé 503 duong 30/04,
phuong Hung Loi, quan Ninh Kiéu, thanh phé Can Tho) va str dung cho céc phan tng PCR.

2.3. Tach chiét DNA

DNA tir cac mau tam thit duoc tach theo phwong phap cetyltrimethyl ammonium
bromide (CTAB) [10] c6 bd sung thém PVP 1%. Chét lwong DNA duogc kiém tra bang
phuong phap dién di trén gel agarose 1% trong dung dich dém TAE 1X va nhuom vai
Gelred (Biotium, M§), sau d6 dwoc quan sat bing may doc gel Quantum-ST4 3000
(Montreal - Biotech, Canada), ndng d6 DNA sau d6 dugc xac dinh bang may quang phé
(Optima SP 3000 nano UV-VIS, Nhat Ban).

2.4. Phan wng PCR va giai trinh tw DNA

Ving DNA muc tiéu dugc tong hop cd thanh phan caa phan tng PCR nhu sau: 7,5 pL
2X Mytaqg Red Mix (Bioline, Anh), 20 ng DNA, 0,2 uM primer (NT_F 5 '
ACAATTCTCTGCCCTAATCTTTTT 3'va NT_R 5> GGGCCATCATTGACTAGCAT 3),
va nuéc khir ion dé cho thé tich cudi cling ¢ 15 pL. Diéu kién phan tng PCR nhu sau: bién
tinh ban dau & 94 °C trong 2 phut; sau d6 35 chu ky 30 gidy & 94 °C, 30 gidy & 53 °C, 45 gidy
& 72 °C, va cudi cing 1a 5 phdt ¢ 72 °C dé hoan thanh phan ang. Tat ca cac phan (mg déu
duoc thuc hién trong may luan nhiét SureCycler 8800 (Agilent, My). San pham PCR duogc
di¢n di trong gel agarose 2% va so sanh véi thang chuan 100 bp va 1000 bp (Bioline, UK).
San phiam PCR duoc tinh sach bang cach sir dung ISOLATE 11 PCR va Gel Kit (Bioline, UK)
va dugc giai trinh tu trén may phéan tich DNA ABI 3100 (Aplied Biosystems, My).

2.5. Phan tich két qua

Céc tin hiéu trinh twr DNA duoc kiém tra bang phan mém FinchTV (Digital World
Biology Products, M¥), chi nhitng viing ¢6 chi s6 PHRED cao hon 20 méi duoc sir dung cho
phan tich. Cac trinh ty DNA duoc sir dung dé dinh danh loai bang cong cu BLAST theo
chuong trinh BLASTN (Trung tam Théng tin Céng nghé Sinh hoc Qudc gia, M¥) bang cac
thong s6 mic dinh ciia chwong trinh.

3. KET QUA VA THAO LUAN
3.1. Két qua thiét ké primer

T ngan hang gen NBCI, di thu duoc lan luot 7 va 14 trinh ty ddy di cua trinh tw gen
luc lap ciia tam that hoang va tam thét bac. Trong nghién ciru nay, chi 4 trinh tu tam that
hoang (KY379906.1; MK408936.1; MK408920.1; va N_030598.1) va 4 trinh ty tam that bac
(KJ566590.1; MK408927.1; KM408954.1; va NC_026447.1) dugc st dung dé so sanh, két
quéa cho thiy c6 su béo ton cao trong céac trinh tu gen luc lap cta ca hai loai tam that. Qua
phan tich cho thay c6 nhidu viing khéc biét 15 rang giita 2 l0ai, dc biét ving DNA tir 15.875
dén 15.900 bp c6 su khac biét nhiéu nhat. C4c trinh tu gen lyc lap cla tam thit hoang hoan
toan khong co 25 nucleotide véi trinh ty TATTACTCTAGATTGTATATAGTGA nhu &
tam that bac (Hinh 1). Két qua nay phu hop voi nghién ciru trude day ciia Kim va cong su
khi thyc hién nghién ctru so sanh 11 trinh tu gen Iuc lap ciia sém Han Qudc, két qua cho thay
cac bién dong xay ra nhiéu & cac ving gen ycfl, rps16-trnUUG va rpl32-trnUAG [11].
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KY379506.1 Panax stipulear > SE 5 G

MRK408936.1 Panax stipulear
MK408520.1 Panax stipulear
NC 030598.1 Panax stipules
RKJ566590.1 Panax notoginse
MK408927.1 Panax notoginse
MRK408954.1 Panax notoginse
NC 026447.1 Panax notogins
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Hinh 1. Két qua phan tich trinh ty cta tam that hoang va tam that bic bang phan mém Bioedit.

Tir két qua so sanh, khoang 200 nucleotide ving l4an can tru6e va sau vung trinh tu bién
dong TATTACTCTAGATTGTATATAGTGA dugc sir dung dé thiét ké primer bang phan
mém Primer3plus. Két qua thu duoc cdp primer ¢o trinh ty nhu & Bang 1.

Bdng 1. Trinh ty cip primer thiét ké dé phan biét tam thit hoang va tam that bac

Kich thuédc san phém PCR theo
Tén primer Trinh tu (5°-3°) ly thuyet (bp)

Tam that hoang | Tam tht bic

NT-F ACAATTCTCTGCCCTAATCTTTTT 190 o1
NT-R GGGCCATCATTGACTAGCAT

Thuc hién cac phan tng PCR véi nhiét d6 bét cip cua cap primer ndy tir 50 °C dén 62 °C
dbi voi DNA cua tam that hoang. Két qua & Hinh 2 cho thiy, kich thuéc san pham PCR nam
trong khoang 200 bp va phu hop véi kich thuéc ly thuyét caa primer thiét ké duoc. O cac gia
tri nhiét d6 bt cap déu cho san pham rd, tuy nhién, & nhiét do bét cao hon 56,8 °C c6 sy xut
hién cua mot san phdm PCR & kich thuéc khoang 600 bp, day 1a két qua khong mong doi.
Tu két qua trén, nhiét do bat cap cua primer & 53 °C duoc sir dung cho céc phan tng PCR
tiép theo.

bp M 50 50,3 50,8 51,8 53,2 54,9 56,8 58,6 60 61,1 61,7 62 °C

1000
800
600

400
200

Hinh 2. Két qua PCR vai nhiét o bat cap cua primer khac nhau
(M: thang chuan 1000 bp (Bioline, UK).

Két qua PCR cho 2 mAu tam that bac va tam that hoang da dinh danh duoc thé hién ¢
Hinh 3. Két qua cho thay cé thé phan biét gitta 2 loai tam that. San pham PCR cua tam that

hoang nho hon vach 200 bp cua thang chuan, trong khi d¢6 san pham PCR mau tam that béc
¢6 kich thuéc 16n hon.

Hinh 3. Két qua PCR phan biét tam that hoang (H) va tam thét béc (B)
(- d6i ching &m khdng DNA, M: thang chuan 100 bp (Bioline, UK).
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Hai san phflm PCR ¢ Hinh 3 duoc thu hdi va giai trinh ty, két qua thu dugc nhu sau:
>TTH (tam that hoang)

TCCAAATGTAATGTATATTTATATTTCCTAATTCTATTTTTTTGAGCCGCGCA
TACGTTTCCTTGGGCTAAGCCAAAAAAAGAATCTTTCGAAAACTAGTCAATGCT
AGTCAATGATGGCCCAGG

>TTB (tam thét bic)

GTAAATAGTGGATATTACTCCTAGAATTGTATATAGTGAGTTGTATATTTAT
ATTTCCTAAATTCTATTTTTTTGGGCCGCGCATACGTTTCCTTGGGCTAAGGCAA
AAAAAGAATCTTTCCGAAAACTAGGTCAATGCTAGTCAATGATGGCCCAA

Két qua so sanh doan DNA dugc téng hop clia mau tam that hoang véi cac trinh tu
trong ngan hang gen (NCBI) cho do twong déng 100% (Hinh 4), va ddy 1a trinh ty trong luc
lap clia tam that hoang (Panax stipuleanatus). Ngoai ra, chi s6 E & gia tri rat thip (3¢™°) thé
hién do tin cay cua két qua BLAST [12].

Graphic Summary Alignments Taxonomy

Sequences producing significant alighments Download v [zm Selectcolumns ¥ Show | 100V | @
_J select all 0 sequences selected Now|
Descipnon Suenuff Name vafue I::rrﬂ Accession
v -

|_J Panax stipuleanatus isolate JYH-2016437 chloroplast, complete genome Panax stipuleanatus 3e-49 100.00% MK408965.1
| Panax stipuleanatus isolate JYH-2016435 chloroplast, complete genome Panax stipuleanatus 3e-49 100.00% MK408936.1
| Panax stipuleanatus isolate JYH-2016466 chloroplast, complete genome Panax stipuleanatus 3e-49 100.00% MK408920.1
] Panax stipuleanatus chioroplast, complete genome Panax stipuleanatus 3e-49 100.00% KY379906.1
Panax stipuleanatus chloroplast, complete genome Panax stipuleanatus 3e-49 100.00% MF377622.1
] Panax stipuleanatus chioroplast, complete genome Panax stipuleanatus 3e-49 100.00% KX247147.1

Hinh 4. Két qua BLAST trinh san phdm PCR cta tam that hoang so véi ngan hang gen.

Vi trinh ty cia tam that bac, ket qua ciing cho thdy trinh tu cua san pham PCR thu
dugc 1a tr vung gen luc lap caa tam that bac (Panax notoginseng) vai do twong dong 95,48%
vagiatri E o 3¢

Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ¥ [z Select columns ¥ Show 100V | @
select all 700 sequences selected GenBank Graphics Distance tree of results [EMSA Viewer

Description Scientific Name 5 e Accession

i v value Ident
v -

Panax notoginseng isolate LCK-9 chloroplast, complete genome Panax notoginseng 3e-60 95.48% MK408955.1
Panax notoginseng_isolate LCK-10 chloroplast, complete genome Panax notoginseng 3e-60 95.48% MK408954.1
Panax notoginseng_isolate LCK-4 chloroplast, complete genome Panax notoginseng 3e-60 95.48% MK408946.1
Panax notoginseng_isolate LCK-2 chloroplast, complete genome Panax notoginseng 3e-60 95.48% MK408945.1
Panax notoginseng_isolate LCK-3 chloroplast, complete genome Panax notoginseng 3e-60 95.48% MK408937.1
Panax notoginseng_isolate LCK-7 chloroplast, complete genome Panax notoginseng 3e-60 95.48% MK408931.1

Hinh 5. Két qua BLAST trinh san phdm PCR cua tam thit bic so véi ngan hang gen.

Cip primer nay tiép tuc duogc sir dung dé nhan dién mot s6 mau tam that thu dugc trén
thi truong, két qua thé hién nhu ¢ Hinh 6.
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HYB HLC BYB BLC BQN -

Hinh 6. Két qua PCR céc mau tam that thu duoc ngoai thi truong
(M: thang chuan 100 bp; HYB: tam that hoang thu tir Yén Bai; HLC: tam that hoang
thu tir Lao Cai; BYB: tam that bac thu tir Yén Bai; BLC: tam that bac thu tir Lao Cai;
BQN: tam thét bac thu tir Quang Nam, -: d6i chimg 4m khong chira DNA).

Két qua PCR ctia cac mau tam that thu duoc cho thay c6 sy phan biét vé kich thude san
pham PCR khuéch dai nhu vy c6 thé phan biét tam that hoang véi tam thét bic bang primer
da thiét ké va diéu kién PCR di xac dinh trong nghién ctru nay. Ngoai ra, cic vach khuéch
dai nay ciling dugc giai trinh ty cho théy cac vach thu duoc 1a hoan toan chinh x4c tur trinh tu
DNA muc tiéu. Tir ndm 2011, mot nhom nghién ciru tir Han Qudc da st dung thanh cong ki
thuat khuéch dai da hinh DNA (RAPD) va sau d6 phat trién thanh cac chi thi chuyén biét
(SCAR) d& phan biét mot sé loai sim Han Qudc va sim Trung Qudc [13]. Tuy nhién, theo
ching tdi, k§ thuat dira vao RAPD c6 nhiéu nhuoc diém do phu thudc vao sy may rui trong
qué trinh khuéch dai cia cac primer ngdu nhién dé co thé phat hién duoc cac ving DNA
khac nhau gitra cac loai sm. Ngoai ra, chi phi cho viéc giai trinh tu cac doan DNA muc tiéu
phuc vu cho thiét ké primer la rat cao va tén nhiéu thoi gian. Do dé, nghién ctru tng dung
cac trinh ty DNA c6 san trong ngan hang gen sé& gitip cho qua trinh nghién ctru duge dién ra
nhanh hon va c6 thé giam dugc chi phi nghién ciru.

4. KET LUAN

Nghién ctru nay da thiét ké duoc cap primer chuyén biét va xay dung dugc quy trinh PCR
phi hop dé phan biét duoc loai tam that hoang va tam that bac. Két qua nghién ctu c6 the su
dung cho cong tac tham dinh nguon duoc lidu cling nhu xac dinh sy Ian tap cac san pham c6
nguodn goc tir tam that hoang va tam that bac Tuy nhién, do nhiéu yéu té khach quan va cha
quan, nghién cau nay méi tién hanh trén sb luong mau han ché. Vi vay, nghién cau tiép theo
can mé rong quy md s6 luong mau dé co thé khang dinh chic chan hon cac két qua thu duoc.
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ABSTRACT

DESIGN PCR PRIMER FOR DISTINGUISHING
BETWEEN Panax stipuleanatus AND Panax notoginseng

Huynh Nhat Tan, Nguyen Minh Phuong, Ho Viet The*
Ho Chi Minh University of Food Industry
*Email: thehv@hufi.edu.vn

Panax is a precious genus in the family of Araliaceae family, most species of this genus
have high economic value due to their medicinal properties. Compared to other species,
Panax stipuleanatus and Panax notoginseng have not been intensively studied. Furthermore,
the idenfication of these species is mainly based on morphology and biochemistry leading to
low differentiation results if the sample has been preliminary treated or undergoing poor
preservation condition. This study focused on the design of a specific primer pair and the
development of a PCR protocol to distinguish between Panax stipuleanatus and Panax
notoginseng. The obtained primer and PCR protocol showed capacity to accurately
distinguish these two Panax species. PCR products were then sequenced and compared with
those on NCBI Genbank to confirm the accuracy developed PCR reactions. The results could
be applicable in the identification and classification of medicinal materials derived from

Panax stipuleanatus and Panax notoginseng.
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