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TOM TAT

Phwong phdp dinh danh va phdn loagi loai sinh vat dya trén trinh tw ADN mé
vach hién dang dworc st dung réng réi trén thé gidi, bao gém cé Viét Nam. O
thue vat, cdc trinh tw DNA md héa va khéng md héa ném trong hé gen nhén
hodc luc lap thudong duoc tng dung dé xdc dinh lodi. Nghién civu tép trung
véo viéc s dung hai trinh tw ving gen nhén (ITS2) va viung luc lap
(trnH-psbA) dé gidm dinh lodi Sém lai chdu (Panax vietnamensis var.
fuscidiscus), mét loai sém quy c6 gid tri kinh té cao nhuwng rdt khé phdn biét
Vi cdc lodi SGm khdc, chéng han nhw Sém Trung Quéc. Két qud phén tich
trinh tw nucleotide cho thdy, cd hai trinh tw ITS2 va trnH-psbA cla 10 méu
SGm nghién ctru déu hinh thanh cdc nhém riéng biét, vdi 03 vj tri nucleotide
sai khdc va toan bé da duoc déng ky trén Ngén hang gen Quéc té (GenBank).
Cu thé, trinh tw ITS2 cta cdc mdu nghién ciru ¢é sw twong dong di truyén cao
nhét (100%) vdi lodi S6m lai chéu c6 tén khoa hoc la Panax vietnamensis var.
fuscidiscus, trong khi trinh tw trnH-psbA ciing cho thdy ty Ié twong déng
100% khi so sdnh vdi dit liéu cda lodi ndy trén Ngdn hang gen Quéc té. Céy
phdt sinh loai dwoc xdy dung tir dif liéu trinh tw ciing xdc nhén rdng cé 10
méu Sém nghién ciru déu c6 mdi quan hé gbn nhdt vdi logi Panax
vietnamensis var. fuscidiscus, qua dé chirng minh hiéu quad cua cdc trinh tw
ITS2 va trnH-psbA trong viéc giam dinh va phén logi loai.

ABSTRACT

The method of identifying or classifying organism species based on DNA
barcode sequences is widely used in the world as well as in Vietnam. In plants,
coding and non-coding DNA sequences located in the nuclear or chloroplast
genome are often used in species identification. In this study, two sequences
including 1TS2 and trnH-psbA were used to evaluate the ability to differentiate
Lai Chau ginseng (Panax vietnamensis var. fuscidiscus), a precious and
economically valuable ginseng species but very difficult to distinguish from
other ginseng species such as Chinese ginseng. The results of nucleotide
sequence analysis indicated that both ITS2 and trnH-psbA sequences of 10
ginseng samples formed several groups with 03 different positions in the
nucleotide sequence and were all deposited on GenBank. With the ITS2
sequence, the studied sample has the highest genetic similarity (100%) with the
species Panax vietnamensis var. fuscidiscus, while the trnH-psbA sequence has
a similarity rate of 100% when compared with the sequence of Panax
vietnamensis var. fuscidiscus on GenBank. The results of the phylogenetic tree
construction show that all 10 studied ginseng samples have the closest
relationship with the species Panax vietnamensis var. fuscidiscus.
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1. DAT VAN BE

Chi Nhan sam (Panax L.) thudc ho Ngii gia
bi (Araliaceae) gdbm c6 15 loai va dudi loai [1],
hau hét déu 1a nguén dugc liéu quy cho y hoc
c6 truyén, nhu Nhan sdm, Nhan sam Hoa ky,
Tam that, S4m Nhat ban va Sdm ngoc linh. Pay
la nhém cay thudc quan trong & Bac My va
Pong A, néi bat véi ham lwong cao cac hop
chat thudc nhém Saponin. Tai Viét Nam chi
nay gdm 3 loai duoc biét dén: Sam Viét Nam
(Panax vietnamensis), Tam thit hoang (P.
stipileanatus) va Sam vl diép (P.
bipinnatifidus), phan bé tai cdc cung nli cao
[2-4]. C4 ba loai déu thudc nhém loai quy hiém,
can duoc bao vé va d3 duoc ghi vao Sach do
Viét Nam nam 2007 [5]. Loai P. vietnamensis
hién dwoc ghi nhan cé ba thir: Sdm ngoc linh -
P. vietnamensis var. vietnamensis, phan b6 &
Kon Tum va Quang Nam; Sam langbian - P.
vietnamensis var. langbianensis, phan b6 &
Lang Biang, Ldm Dong; va Sam lai chau - P.
vietnamensis var. fuscidiscus, phan bd & Lai
Chau, gdm cac huyén Mudang Te, Tam Duong,
Phong Thé va Sin Ho.

Sam Lai Chau, con duoc biét dén vdi tén
goi Tam that hoang Mudng Té, Tam that do va
Tam that den, [an dau duoc ghi nhan vao ndm
2023 tai Van Nam, Trung Quéc, bdi Zhu va
cdng su [6]. Nhom tac gia dd mo ta day la mot
thd méi cia Sam ngoc linh  (Panax
vietnamensis). Dén ndm 2013, nhém nghién
clru clia Phan K& Long va cdng su d3 phat hién
loai nay phan bd & tinh Lai Chau, Viét Nam va
dat tén la Sam lai chau [7]. Sam lai chau duwoc
danh gid c6 gia tri twvong duong véi Sam ngoc
linh. Sdm ngoc linh dac trung bdi 7 loai
saponin: majonoside R2, vinaginsenoside R13
(V-R13), ginsenoside Rd (G-Rd), ginsenoside
Rbl (G-Rbl), notoginsenoside Fa (N-Fa),
pseudoginsenoside Rsl (PG-Rs1) va
quinquenoside R1 (Q-R1). Trong khi d6, Sam
lai chau chra 6 loai saponin dac trung:
majonoside R1 (M-R1), vinaginsenoside R2
(V-R2), ginsenoside Rb2 (G-Rb2),
notoginsenoside Fc (N-Fc), notoginsenoside R2
(N-R2) va notoginsenoside R4 (N-R4) [8]. Nho
vao gia tri duoc liéu cao, Sdm lai chdu cé tiém

nang loén dé phat trién thanh nganh céng
nghiép trong trot va ché bién, dap &ng nhu
cau trong nudc va xuat khau. Tuy nhién, loai
nay dang bi nguoi dan ban dia khai thac qua
mic dé lam thu6c va ban sang Trung Quéc,
dan dén tinh trang bi de doa tuyét ching. Diéu
nay doi hdi phai cé nhirng bién phap giam
dinh, bao tén va phat trién ngudn gen dé bao
vé loai trong tuong lai.

Phuwong phap ADN m3 vach d3 trd thanh
cbng cu quan trong va hiéu qua trong phén
loai sinh vat, danh gid su da dang di truyén va
ma&i quan hé di truyén cda cd ddng vat va thuc
vat. Ki thuat nay dua trén mot doan ADN ngén
(khoang 400-800 bp) duoc s dung nhu tiéu
chuan dé xac dinh loai nhanh chéng va chinh
xac. Cac ma vach ADN mang dic diém riéng
biét, giip phan biét sinh vat tir cdp ho, chi, loai
dén phan loai. Trén thé gidi, viéc st dung cac
chi thi AND m3 vach dé phan loai cac loai
trong chi Panax rat phé bién, mang lai gia tri
&rng dung cao. Cac vung gen thuong duogc st
dung bao gbm gen nhan (ITS, 18S) trong luc
lap nhu matK, trnH-psbA... [6, 9, 10]. Tai Viét
Nam, nhiéu nghién ciru da tap trung vao mdi
quan hé di truyén va gidm dinh cdc loai Sdm
trén co s@ phan tich trinh ty ving gen nhan va
luc lap (ITS, matK, rbcl, rpoB) [11-15]. Két qua
cho thdy, céc ving gen nay cé khd ndng phan
biét r6 rang cac loai va thi trong chi Panax.
Nghién ciru cla Phan K& Long va cong su
(2013) str dung 2 trinh ty matK va ITS-rDNA d3
xac dinh Sam lai chau tao thanh mot nhanh
riéng biét véi Sam ngoc linh va cé quan hé ho
hang gan gii v&i loai P. zingiberensis [7].
Tuong ty, nghién ciru cia Vi Dinh Duy va
cong su (2019) phan tich 32 mau Sam tir vung
ndi Phu Xai Lai Leng, Ky Son, Nghé An dua trén
trinh ty /TS va matK cho thdy cac mau Sam
nay cé cung ngudn goc tién hoda chung véi loai
Tam that hoang (P. stipuleanatus) [15]. Nhitng
két qua trén khang dinh rang viéc két hop céc
chi thi tr gen nhan va gen luc lap la phuong
phap kha quan dé gidam dinh va phan biét cac
loai trong chi Panax.

Trong nghién ctru nay, nhém tac gia da giai
ma trinh ty nucleotide cla cac vung ITS2 va
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trnH-psbA tir cdc mau Sam thu thap tai mot s
dia phuong thudc tinh Lai Chau nham xay
dung co s& dir liéu ma vach ADN, phuc vu cho
céng tac gidm dinh, bdo tén va phat trién
nguon gen quy nay.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Vat lieu: 10 mau sdm cé do tudi tir 1 dén
4 tubi thu trong vudn trong tai mét sd dia
phuwong thudc tinh Lai Chau, duoc ki hiéu tir
P1-P10.

Hinh 1. CAc mau Sam lai chau st dung trong nghién ctru thu tai mot s dia phwong thudc tinh Lai Chau

2.2. Phuwong phap nghién ctru

Tach chiét ADN téng s6: ADN tdng sb
dwoc tach chiét bdng bo kit tach chiét DNA
thuc vat cha hang Analytik Jena — Pirc theo
hwdng dan cda nha san xuét.

Nhan ban gen dich bang ki thuat PCR:
Phan &ng PCR duwgc thuc hién trén may
Biometra Tadvanced PCR Systems 96S
(Analytik Jena, Birc) véi thanh phin bao gom:
10pl PCR master mix 2X, 1l moi xudi (10 pM)

va 1 pl mdi nguoc (10 uM), 1ul DNA khudn (50
ng), b sung H,0 deion t&i 20 pl. Chuong trinh
nhiét do cGa phan (ng PCR nhu sau: bién tinh
@ 95°C trong 5 phut; 35 chu ki 13p lai cda ba
buédc 95°C — 30 gidy, 50°C dén 60°C (tuy mdi) —
30 gidy, 72°C — 1 phut; két thac tdng hop &
72°C trong 5 phat; bdo quan san phdm PCR &
4°C. Cap mdi st dung dé nhan ban doan trinh
ty trnH-psbA, ITS2 duwoc trinh bay & Bang 1.

Bang 1. Trinh ty va thdng tin vé cip moi sir dung trong nghién ctiru

Gen . . Nhiét Kich thwérc Tham
. Tén moi Trinh tw m6i 5’ - 3’ do gan doan gen >

dich £.99 khao

méi (°C) (bp)
1752 ITS2_F ATGCGATACTTGGTGTGAAT 50 400 [16]
ITS2 R TCCTCCGCTTATTGATATGC
trnH-ps  trnH F  CGCGCATGGTGGATTCACAATCC 50 500 [17]

bA psbA_R GTTATGGATGAACGTAATGCTC

San phdm PCR dugc dién di trén gel
agarose 1,2% coé bd sung thudc nhudm axit
nucleic (Redsafe). Sau khi dién di, ban gel
agarose dugc soi dudi den UV va chup anh
bang hé théng chup anh gel Quantum CX5
(Vilber, Phap).

Nhitng san phdm PCR sau khi khuéch dai
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thanh cong sé duoc tinh sach s& dung bo kit
Purification Kit cia hang Analytik Jena - Dirc.
Phuwong phap giai trinh tw nucleotide tw
dong theo nguyén ly Sanger
San phdm PCR tinh sach duwgc gli cho
phong thi nghiém 1st Base & Malaysia dé giai
trinh tu nucleotide theo ca hai chiéu xudi va
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nguoc. Trinh ty nucleotide cia doan DNA
duwoc xac dinh bang may gidi trinh ty tu dong
dua trén nguyén ly cta Sanger, st dung bd Kit
BigDye® Terminator v3.1 Cycle Sequencing.

Phuwong phap phén tich va xtr ly trinh tw
nucleotide

Cac trinh tu nucleotide duwgc phan tich va
xt ly bang phan mém tin sinh BioEdit 7.2.5
[18], Mega X [19] va cac cong cu trén NCBI
(http://www.ncbi.nlm.nih.gov). Cay quan hé di
truyén duoc xay dung dua trén phuong phap
Maximum likelihood theo mé hinh tién hoa
Tamura — Nei [20], v&i sb 1an 13p (Bootstrap) la
1000.
3. KET QUA VA THAO LUAN

3.1. Tach chiét ADN téng sd

Tach chiét ADN 1a budc khdi dau quan
trong quyét dinh sy thanh céng cta phan ng
PCR sau nay. ADN téng s8 sau khi tach tir cac
mau |4 S&m lai chau dugc xac dinh nong d6 va
d6é tinh sach théng qua phuwong phap do
quang pho. K&t qua tach chiét ADN tai Bang 2
cho thay: dung dich ADN t6ng s8 cé ndng dé
dao déng tlr 93,6- 736 ng/ul; ti s6 OD260/280nm
trong khoang tir 1,65-1,84, két qua nay khang
dinh d3 tich chiét dugc ADN cé nbdng do
tuwong d6i cao va dam bao dé thyuc hién phan
tng PCR. Cac mau cé ndng dd ADN cao s&
duoc pha lodng dén ndong dd 50 ng/ul va sk
dung 1 ul cho phan &rng PCR.

Bang 2. Po tinh sach va nong do clia ADN tong s& cac mau Sam Lai chau

Ma3u D6 tinh sach (A260/A280) Nong dd (ng/ul)
P1 1,67 465,8
P2 1,84 430
P3 1,77 592
P4 1,65 93,6
P5 1,67 381,6
P6 1,65 143,34
P7 1,68 404
P8 1,79 375
P9 1,73 461
P10 1,64 736

3.2. Nhan ban cac trinh tw ADN ma vach bang
ki thuat PCR

Trong nghién ctu nay, cac cdp moi duoc
st dung bao gébm ITS2-F/R va trnH-F/psbA-R
nham khuéch dai cac vung ADN m3 vach
twong ng la vung ITS2 trong hé gen nhan va
vung trnH-psbA trong hé gen luc lap. 10 mau
ADN t8ng s6 Sam lai chdu dugc tach chiét tir
la cha 10 cdy Sam lai chau duogc sir dung lam
khudn dé& nhan ban cac doan gen bang ki thuat
PCR véi cac cdp moi dac hiéu.

Trong t& bao, rDNA dugc sap xép thanh
cac don vij 13p lai ngau hién bao gdm ADN ma3
héa cho ribosome 18S, 5.8S va 28S va xen ké
v0i cac trinh ty khéng ma hdéa ITS1 va ITS2
(internal transcribed spacers). Vung ITS vlra
bao thd nhung cling vira ¢ du tinh da dang

dé phan biét cac loai cé quan hé ho hang gan
nhau. Két qua khuéch dai doan gen ITS2 cua
cac mau nghién clru dugc thé hién & hinh 2A.

Két qud cho thay doan gen ITS2 dugc
khuéch dai thanh cong & tat ca cac mau. San
pham PCR cho thdy mot dai ADN sang rd rang
c6 kich thwdc trén 400 bp. BE Thi Cuc va cong
sy (2023) cling st dung cap mbéi ITS2-F/R c¢6
cung trinh tu nhu cdp mdéi s&r dung trong
nghién c&ru nay trén loai Cho nau, doan ITS2
duoc nhan ban cé kich thudc gan 400 bp [21].
Diéu nay cho thay rang kich thudc doan ITS2
c6 thé thay ddi tuy thudc vao loai va phan loai.
Tuy nhién, dé xac nhan chinh xac tinh da dang
cla trinh ty nucleotide can phai gidi trinh tu
doan gen va thuc hién cac budc phan tich so
sanh tiép theo.
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Hinh 2. K&t qua nhan ban 02 trinh tw ADN m3 vach ctia 10 m3u Sam lai chau
(A: trinh tw ITS2; B: trinh tw trnH-psbA. Giéng 1-10: méu P1-P10, M: thang do ADN 100 bp)

Hinh 2B cho thay tat cd 10 mau Sam lai
chau déu xuat hién bdng san pham PCR dic
hiéu v&i cdp mdi trnH-F/psbA-R, bdng ADN rd
va twong déng nhau, kich thwdc khoang 500
bp khi so v&i thang ADN chudn 100 bp. Két
qua nay cho thdy cdp mdi trnH-F/psbA-R dac
hiéu va cé kha ndng nhan ban thanh cong &
tat cd cadc mau Sam lai chau nghién ctru.

3.3. Phan tich trinh tw nucleotide cac doan

nucleotide sai khac (Hinh 3). Trong d6, nhéom 1
gdm cadc mau P1, P4, P5, P6 c6 sy tuong dong
100%; nhém 2 gdém cac mau P2, P3 cd su
twong déng 100%; nhém 3 gdbm cac mau P7,
P9, P10 tuong dong 100%; va nhdm 4 gdm ¢é
mau P8. Trinh tw /TS2 13 trinh tw khéng m3 hoéa
nén cé cd thé sy bién doi gitra cac ca thé cung
lodi cling nhu sy bién d6i gitta cac loai vdi
nhau. C& 4 nhém trinh ty nay duwoc dang ki

ADN ma vach phuc vu giam dinh loai trén GenBank Vv&i cic m3 s6 tlr
3.3.1. Phan tich trinh tw nucleotide doan ITS2 PQ358442-PQ358445.
Trinh tw vung ITS2 cla cac mau Sam lai
chau c6 su sai khac nhau & cac vj tri 197, 215,
232 va phan thanh 4 nhém véi 3 vi tri
10 20 30 40 s0 €0 70 80
B o [ Y [ [ [ [ [ T I [P I [ N
P1_P4_P5_P6_ITS2 GTTGCGCCCGAAGCCATTAGGCCGAGGGCACGTC'II'GCC'I'GGGCG'I'CACACATCGCGTCGCCCCCCAACTCATCA(I:TCC
P2 P3 ITSZ2 3 ————cusssssssssssssssssssssnsssnsssssnsssssnsnssasenssasssnsnsssssasannsanansnnnnems
P7 P9 P10 ITS2 oY
P8_ITS2 COCAA . & vttt st e e et ase s e e e e e e e e e e e e e e eaee e
110 120 130 140 150 1€0 170 180
T T T e T o [ i [ I
P1_P4_P5_P6_ITS2 GGAGGGGCGI;ATM'IFGGCC"FCCCG'IFG’I‘C'I‘CACCGTGCGGTTGGCCCAAA'II'GCGA‘GTCCT'II‘GGCGA‘B.TGGA(IJGTCACGACAAGTG
P2 P3 ITS2 = o e miassssssssssssssssssssssessssensssssnsss’smnsnsss’’sssh\s’’ssssssssssaesssaassssnnsmns
= 2 J == X T -
PB _ITS2 = == s e sasasaesasasssasessssssssssssssssssssssssssssssssassstsasssssasssssasssssssasassss
240 250 z€0 270 280
T T T T e [ [
Pl P4 P5 P6 ITS2 AAAAGC'I‘C'I'CATGACCCTGTTC‘;CGCCATCCT‘CGACGCGCGCTCCGACCGC
= = T & =2 < et N I
P7 P9 P10 ITS2 = J.f:.vevernenndiboccanrnnanenaaadBl o eneesnansesnasanenananassnananans
- & =2 A O '
340
P1 P4 P5 PG ITS2  GACTACCCOCTGAGTTTAAGEATATCAATAAGGCGOAGGAACGES
= = Y & =2
P7 P9 P10 ITS2 = ..t iinnrnnnanananannnas
PB_ITS2 i
Hinh 3. So sanh trinh tw ITS2 giira cdc mau Sam lai chau trong nghién ctru
DPé xac dinh tinh tuwong déng cla cac trinh hoc la P. vietnamensis var. fuscidiscus

tw ITS2 clia cdc mau nghién ctu cling nhu cla
cac trinh ty nucleotide d3 duwoc céng bé trén
ngan hang gen thé gidi, nhém tac gia sir dung
céng cu BLAST dé so sanh. K&t qua BLAST cho
thay cdc mau tir P1-P10 trong nghién cttu cé
mirc dd tuong dong di truyén cao nhat
(99,38-100%) v&i loai Sam lai chau cé tén khoa
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(MZ149948.1), ti€p dén |3 loai P. vietnamensis
(MW741818.1) véi ty 1é twong doéng
97,92-98,51%. Tuy nhién, cadc mau Sam nghién
ctru cling ¢ muirc d6 tuwong déng di truyén kha
thdp & mulc 96,73% vé&i loai P. ginseng
(KX271097.1) va loai P. quinquefolius
(MK408785.1).
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Cay phat sinh ching loai dwgc xdy dwng
duwa trén trinh ty nucleotide clda doan ITS2
gitra 10 mau Sam nghién cru véi 21 loai twong
doéng trong chi Panax trén GenBank, sit dung
phuong phdap Maximum likelihood v&i 1000
lan 13p. K&t qua xay dung cay phat sinh ching
loai dwgc thé hién trén Hinh 4. Trong dé, cac
mau nghién clu cé khoang cach di truyén
tuwong ddi nho (tir 0,0031 — 0,0062) va cung
nam trong mot nhém véi cac loai cla chi
Panax d3 dwoc cdng bd trén GenBank. T4t c3
cac mau Sam lai chau nghién ctu cling nam
trong mot nhanh va&i loai P. vietnamensis var.
fuscidiscus (KJ418191; KJ418189; KJ418190;
KJ418192; KJ418188; KJ418187; KJ418183;
KJ418191; KJ418186; KJ418184; KJ418182 va
MZ149948). Bén canh d6, cady phat sinh
chldng loai cling cho thay, cdc mau Sam lai

sz

73

chau nam trong moét nhém cé sy twong dong
di truyén cao vd&i cac loai thudc nhdm Sam
Viét Nam, cac loai con lai trong chi Panax
nam & cac nhanh khdac. Loai Polyscias
javanica thudc cung ho Ngii gia bi (Araliaceae)
nhung khac chi duwgc s dung nhu mét loai
ngoai nhém (outgroup). K&t quad nay cho
phép nhan dinh cdc mau Sam lai chau nghién
clru c6 mirc dd twong déng cao nhat vai loai
P. vietnamensis var. fuscidiscus. Do d6, dua
vao trinh ty /TS2 cé thé gidp gidm dinh cac
loai trong chi Panax mot cach hiéu qua. Két
qua nay phu hop véi nghién ciru da cong bé
trwdc d6 cha tac gia Vi Pinh Duy va cong su
(2019) chi ra vung ITS la vung trinh ty ADN
giup xac dinh céac loai Panax & giai doan chua
ra hoa cling nhuw chirng minh kha nang phan
biét thanh cong giira cac loai [15].

P vitnamensis var. fuscidiscus (KI416164.1)

P vistnamensis var. fuscidiscus (K418153.1)

P vietnamensis var. fuscidiscus (K415156.1)

2| vietamensis var fusciiseus (KIA18152.1)
P vietnamensis var fuscitiscus (MZ149955.1)

P1 P4 P5 P86 ITS2

P vietnamensi. is var. fusci idiscus (KJ4187187. 1)

P. vietnamensis var. fuscidiscus (KJ418188.17)

5o

P vietnamensis var. fuscidiscus (KJ418190.1)

P. vietnamensis var. fuscidiscus (KJ418189.1)

P. vietnamensis var. fuscidiscus (KJ4187192.1)

P vietnamensis var. fuscidiscus (KJ418197.1)

[—— P8ITSZ2

P7 P9 P10 ITSZ2

P2 P32ITS2

P. vietnamensis (MW7471878.1)

=

=

v

v

13 var. vietna

(AMW374330 1)

var. langb

(AAWVW374329 1)

P. stipuleanatus (MK961249.1 )

=0

P

o =0

g var. bip dus (AY27719717.7)

—— P. wangianus (MK<408809.1)

P. japonicus var. bipinnatifidus (MK408776.7)

P. assamicus (AY233327.1)

P. ginseng (KX271107.7)
7‘:
P. guinguefolius (MK408785.1)

ool

Polyscias javanica (DQO07383.7 )

Hinh 4. Cdy quan hé di truyén cua loai Sam lai chdu va mét sd lodi trong chi Panax dwa trén trinh tw ITS2,

st dung phwong phap Maximum likelihood
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3.3.2. Phén tich trinh ty nucleotide doan gen
trnH-psbA

K&t qua xac dinh trinh ty nucleotide doan
trnH-psbA cho thay cé 3 vi tri sai khac |a cac vi
tri 73, 112 va 401 va phan thanh 5 nhém nhuv
trong Hinh 5. Tai cac vi tri sai khac cé thé thay

10 20 30
| I 1 1 I I

P1_P2_P3_P4_trnH

P5_trnH

P6_trnH

P7_P8_P10_TrnH

P9_TrnH

P1_P2 P3_P4_trnH
P5_trnH

P6_trnH
P7_P8_P10_TrnH
P9_TrnH

210 220 230

GATTCACAATCCACTGCCTTGATCCACTTGGCTACATCCGCCCCCCTACTATTCTTTTCCTTACGTTTC.

T [ T B T [ I el
TTCTTATTTTCGAGATAAAAATATTAAGTATTAACTAAGTAAAAAGTCCAACATTTTTATCTTTTCTTTT

cac mau P1, P2, P3 va P4 tuwong dong nhau
100%; mau P7, P8 va P10 tuwong ddng nhau
100%; cac mau con lai cé sy sai khdc mot cach
ngau nhién 1-3 vj tri. 5 trinh ty dai dién cho 5
nhém trinh ty nay dugc dang ki trén GenBank
v@i cdc m3 so tir PQ421516 dén PQ421520.

40 s0 €0 70 80
1 I - I - I I -

| | I I I e B e I

240 250 2e0 270 280
L e L B B B B L I |

P1_P2_P3_P4_trnH
P5_trnH

P6_trnH
P7_P8_P10_TrnH
P9_TrnH

P1_P2 P3 P4_trnH

AAGATAAAGATTGGGAAGAAGTAGCTAAATTCTAGATTAATGATTAATACAGAACGAAAGCATGATACTCACTCACGAACCAA

B e B B e B B e B B B B e B B A A
ACGTTTCTTTAAATAAATTAAATAAATTTAAAGAAACTAGGTAAGTCAAATACTACTAAATAAAAAAAGGAGCAATACCGCCC

P5_trnH
P6_trnH
P7_P8_P10_TrnH
P9_TrnH

| - - - -1 - - - -
P1_P2 P3 P4 trnH
P5_trnH

P6_trnH
P7_P8_P10_TrnH
P9_TrnH

510 520 530
T
P1_P2_P3_P4_trnH

P5 trnH

P6_trnH

P7_P8 P10_TrnH GAAGTTATGAGCATTACGTTCATGCATAACA
P9_TrnH GAAGTTATGAGCATTACGTTCATGCATAAC

1 I e e B B B B L I

ABAGGTTATTGCTCCTTTTTATTTCAAAAAAACTCGTATACAC

........ TAAGACCGGGTCTTATCCATTTGTAGATGGAGCTTCGACA
........ TAAGACCGGGTCTTATCCATTTGTAGATGGAGCTTCGACA

Hinh 5. So sanh trinh tu trnH-psbA giira cic mau Sam lai chau nghién ctru

Trinh ty nucleotide doan gen trnH-psbA
cla 10 mau Sam lai chau nghién clru dugc
kiém tra tinh twong déng vdi cac trinh tu cé
san trén GenBank bang cong cu BLAST. Két
qua cho thay trinh tu nucleotide clia cac mau
nay tuong déng cao vdi cac loai trong chi
Panax. Cu thé, cdc mau tir P1-P10 twong dong
di truyén cao vd&i loai P. vietnamensis var.
fuscidiscus (MT7988585 — tur 99,55-100%), loai
P. vietnamensis var. langbianensis (MT798583
—99,77%), loai P. vietnamensis (KU059178.1 -
99,77%). Du két quad so sanh cho thay sy
twong déng di truyén vé trinh ty trnH-psbA

véi céc loai trong chi Panax tuong déi cao,
nhung dé cé thém cac bang chirng khoa hoc,
ching t6i xac dinh vi tri phan loai clia cdc mau
Sam lai chau nghién ctru véi 10 trinh tu cé san
trén Ngan hang gen cla 10 loai khac trong chi.
So dd cdy phat sinh ching loai thé hién mai
quan hé ho hang véi cac loai thudc chi Panax
st dung phuong phap Maximum likelihood
vdi gia tri Bootstrap 1000 duwoc thé hién nhw
Hinh 6. K&t qua cho thay cdc mau Sam lai chau
nghién ctru gobm P1-P4, P7, P8, P10 déu nam
cung mot nhom vai céc loai (P. vietnamensis
var. fuscidiscus — MT798585.1). CAc mau con
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lai gdm P5, P6, P9 nam trong clng nhanh vdi
loai P. vietnamensis var  fuscidiscus
(MT798587.1), loai P. vietnamensis
(KU059178.1), loai P. wangianus (NC043953.1)
va lodi P. zingiberensis (MK408969.1). Tir két
qua nay cé thé thay rang dua trén trinh ty
trnH-psbA c6 thé khang dinh cac mau Sam lai

chdu nghién ciru cé mic dd twong dong cao
véi loai P. vietnamensis var fuscidiscus va rat
gan glii v&i loai S&m Viét Nam (P.
vietnamensis). Do d6, vdi két qua thu duwoc, 3
mau P5, P6 va P9 chua thé giam dinh loai ma
chi dwa vao vung gen trnH-psbA.

PTPEPIO TmHA

5 Fanax vietnamensis var fuacidiscus (M1 798585.7)
PTP2P3IPLtmA
PO tnH

Ff trnH
P4 TraH
Fanax wielnamensis var fustidiscus (MT798587.17)
Fanax wiethamensis (KUOS9T78.1)
100 || Panax wangianus (MG 043953.9)

71

Fanax angberensis (MK 408060 )
Fanax pssudaginseng war. elegantior (NG 062082.7)

‘| Fanax ginazng (M T416064.1)
97 | Panax quinquefolivs (M K208053 7]
[ Fanax mafor (MH345233.7)

—
010

L Panax Japanicus var, Bipinnatifidus (MATT7187 1)

Hinh 6. Cay quan hé di truyén cda loai Sam lai chdu va mét sé loai trong chi Panax

dwa trén trinh ty trnH-psbA, sir dung phwong phap Maximum likelihood

Ki thudt ADN ma vach ngay cang duogc st
dung réng rai trén thé gidi cling nhu tai Viét
Nam khi chitng minh dugc tinh chinh xac va
nhanh chdéng trong viéc giam dinh, xac dinh
loai. Doi vdi chi Panax viéc sir dung m3 vach
ADN cang to ra quan trong hon do su giong
nhau vé mat hinh thai gitra cic loai trong chi.
Cac nghién clru xay dwng cay phat sinh ching
loai dé tim hi€éu mdi quan hé ho hang cla cac
loai trong chi Panax ch( yéu sir dung trinh ty
ITS két hop véi cac trinh ty khac nhv matK,
rpoB, trnH-psbA... [9, 10, 15, 22]. Trinh ty ITS2
va trinh ty trnH-psbA déu la trinh ty khéng m3
hda va cé thé xay ra mot vai bién doi gitra cac
cd thé trong cung loai. Trong nghién clru nay,
ca hai trinh tu ITS2 va trnH-psbA déu xuat hién
cac bi€n thé v&i mot vai vi tri sai khac trén
trinh tu nucleotide. Dya vao két qua so sanh

trinh ty nucleotide va so sanh cay phan loai sir
dung 2 chi thi ADN ma vach ITS2, trnH-psbA,
nhém tac gid nhan thay rang ca hai trinh tu
nay déu cho phép phan biét Sdm lai chiu vdi
cac loai khdac trong chi, dac biét la nhitng loai
cé mdi quan hé di truyén gan va hinh thai
giong nhau nhu P. vietnamensis, P.
zingiberensis. K&t qua nay cling cho thay sy
phu hop véi cdc nghién ctru trén chi Nhan sam
d3 dwoc cong b6 trwdc day khing dinh rang
cac trinh ty ITS2 va trnH-psbA la cac trinh ty
hiéu qua trong viéc nhan dién cac loai thudc
chi Panax [9, 22]. Tuy nhién, do sy giéng nhau
vé mat hinh thai gilta cac loai trong chi nén
viéc st dung két hop da dang giira cac phuong
phap phan tich khdc nhau tir hinh thai dén
phan t& giup két qua phan biét, nhan dang céc
loai nhanh chdéng va chinh xac hon.
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4. KET LUAN

- Nghién ctru da xac dinh dugc 02 trinh ty
ADN ma3 vach cuda loai Sdm lai ch3u la trinh tu
ITS2 v&i cdc m3 s6 dang ky trén Genbank 13
PQ358442, PQ358443, PQ358444, PQ358445
va trinh tu trnH-psbA v&i cdc m3 sd trén
GenBank la PQ421516, PQ421517, PQ421518,
PQ421519, PQ421520.

- Gidm dinh duoc 10 m3u Sam lai chau cé
muc d6 twong déng cao nhat vdi loai co tén
khoa hoc la P. vietnamensis var. fuscidiscus st
dung hai trinh ty ADN ma vach /TS2 va
trnH-psbA.
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