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Nghién ciru xac dinh cic ving EST-SSR dic trung
cua loai sam Ngoc Linh (Panax vietnamensis Ha & Grushv)
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Sam Ngoc Linh (Panax vietnamensis HaA& gﬂrush\g la lo:‘li dic h?i:u,
thanh sam Ngoc Linh cao va hién da xuat hl?l} nl.lleu mau lam gna 1
phan loai khac cung trong chi sim c6 ph'f‘m bo & Viét -I:Jam.):.Vi ng:
quan trgng. Trong nghién ciru nz‘;y, féc Ea?c gia thuc hlgn‘glal ma tri
biing cong nghé giai trinh ty thé hé méi (Next-generatnon sequn
xic dinh cac viing SSR (Simple sequence re[;eat) dac tl:u'ng ctial
doan doc véi tng khéi lwgng 14 7,08 Gb va tdng hop thanh 262.9

dugc 101 vung SSR 13p diic trung ciia sim Ngoc Linh.

¢6 phan bd hep. Do c6 nhidu cong dung nén gia
0ai sim nay (miu gia dwgc sir dung 12 loai hoiic
viéc nhén biét chinh x4c loai sim Ngoc Linh Ia rat
nh tw h¢ gen phién ma (cDNA) ciia sim Ngoc Li‘nh
cing) trén h¢ théng Ilumina HiSeq™ 4000 nham
0ai sim nay. Két qua da giai ma dwoc 23.741.783
99 gen chirc ning (133 Mb). Trong dé, da x4c dinh

Tic khéa: ETS-SSR, gidi trinh ty, ITS, sim Ngoc Linh (Panax vietnamensis Ha & Grushv).

Chi s6 phén loai: 1.6

Bat van de

Sam Ngoc Linh la loai dac hiru, chi phan bQ fy nii Ngoc
Linh thugc tinh Quang Nam va Kon Tum cua V|¢t. Narp [l]:
Céc nghién ciru da c6 déu cho thy, Sam Ngoc Lml'1 la l%an
c6 tinh da dang di truyén cao va c6 ham lugng sapomn.nhufu
hon han so v6i cac loai Panax khac [2]. Do pham vi }Zl'!an
bé hep, tinh trang khai thac qua mirc, kha péng phuc.:ﬁhm Eu
nhién thap nén cac quén thé sam Ngoc Linh tw nhién I\1au
nhu da khong con, hién nay trén thi truong dang luu harfh
déu la sam Ngoc Linh ‘tréng [3]. Do ¢6 nhiéu cc}ng.c{ung rfn
gia thanh sam Ngoc Linh cao va hién da X}lﬁt hién nh‘leu
mau lam gia loai sdm nay (mau gia duqc.su dung t,huor)g
1a loai hogc phén loai khac cung trong cl}! Pai?ax c6 pha‘q
bd & Viét Nam) [4]. Vi vay, viéc nhin biét chl'nh xac losu
sdm Ngoc Linh tré nén kho khan hon. Phépﬂ loai hoc truyelz
théng chi dua vao hinh thai 1a khé thuc hién trong thyc té
do viéc thu mau khéng phai lac nao c‘ﬁng' thu d;rqc m'flu d:q\t
tiéu chuén (c6 du hoa, qua), vi vay, ce‘:l? c?. su\l?o tr? c‘L:a cac?
ky thudt sinh hoc phan tir. Dac biét, doi voi loai quy hiém va
thudng xuyén bi lam gia nhu sdm Ngoc Linh.

SSR 14 nhimg trinh tr nucleotide ‘ng'Zin,A('iuqc 1ap lai
nhiéu Ian. Uu diém cua SSR 1 chi thj ddng troi, c6 tinh dic
hi€u thuong duge dung trong cac nghién' cfrgz vé‘da Adang
di truyén & cép do loai [5]. Cac SSR phat trién tir hé gen
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phién ma (EST-SSRs) c¢ thé giup ting cuong kha ning

nhén dang loai. Ngoai ra, cac chi thi EST-SSR dugc thiét
ké danh riéng cho mét loaj thuong biéu thi mirc d6 da hinh
déc trung do vi tri cia ching trong cac ving gen dugc xac
dinh la dac thu. Véi tinh ddc higu wu viét d6 ma dz c6 mét
sb lugng 16n cac EST-SSR dugc phat trién dé gitp danh gia
cho cong tac chon gidng, phén loai & nhidu loai co gia tri
kinh té/xuit khiu nhu khoai lang (Jpomoeq batatas), cu cai
(Raphanus sativus), dia lan (Cymbidium Sinense), sim Nga
(Panax ginseng). ..

Trong nghién ciry ndy,
tir hé gen biéu hién cua sa
giai trinh tir gen thé hg m
dac tnmg cia loai sam n
SSR dac trrng cho loai
xac hon, thgi gian thue
hon (uéc tinh chi bang
trr gen hién nay).

chiing t6i thyc hién gidi ma trinh
m Ngoc Linh bang phuong phap
i nhim xac dinh céc ving SSR
ay. Viéc xéc dinh dugc cac ving
s€ gilp cong tac dinh danh chinh
hién nhanh chong va cé chi phi ré
1710 so véi phuong phép doc trinh

Vatliéu va Bhuong phip nghien ciy
Vit ligu
Mau nghién ciru 13 1 c4 thé sim Ngoc Linh duge thu

vuon sam gbe Tak Ngo thude sy quan 1y cia UBND xa
Linh, huyén Nam Tra My, tinh Quing Nam ¢ toa do:

tai
Tra
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Panax vietnamensis var. vietnamensis Ha & Grushv is an
endemic species with a narrow distribution. Because of
having many benefits and high prices, there is an increase
in faked Ngoc Linh ginseng. Most of the faked Ngoc Linh
ginseng samples are other Panax species or subspecies
distributed in Vietnam. Thus, it is very important to
authenticate the Ngoc Linh ginseng samples. In this
study, the author sequenced the transcriptomes genome
of P}max vietnamensis var. vietnamensis based on the
Next-generation sequencing method using Ilumina
HiSeq™ 4000 system to detect the special SSR regions
of this ginseng. A total of 23,741,783 raw reads were
obtained and assembled with a total volume of 7.08 Gb.
From these raw reads, 262,999 unigenes with an average
length of 133 Mb were generated and 101 typical SSR
regions of Ngoc Linh ginseng were successfully identified.

Keywords: ETS-SSR, ITS, Ngoe Linh ginseng (Panax
vietnamensis Ha & Grushv), sequencing.

Classification number: 1.6
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15°1°51.92” vi d6 bic va 107°58°46.44” kinh do dong, do
cao 1.920 m so v&i muc nudc bién. Mau nghién ctru trude
khi tién hanh gidi trinh hé gen biéu hién dugc phan loai bang
hinh théi két hop doc trinh tu ving /7S dé khiing dinh chinh
xdc mau thu 1a sdm Ngoc Linh.

Kiém tra mau nghién ctru bing
gen ITS véi cip mdi cé trinh tr sau: mdi xudi (F):
5’-CCTTATCAGTTAGAGGAAGGAG-3"; mdi nguoc
(R): U4: 5°-CCGCTTAGTGATATGCTTAAA-3 .

giai trinh tu

Phuwong phap nghién ciru

Phwong phap so sanh hinh thai: phan tich cdc dic diém
hinh thai theo Hoang Thi San (2009) [6].

Xac dinh chinh xac cac mau thu duoc 1a sdm Ngoc Linh
bang doc trinh tu gen ITS.

Tach chiét DNA tir I sim Ngoc Linh theo phuong phap
cua J.J. Doyle va J.L. Doyle (1991) [7] c6 hiéu chinh theo
diéu kién phong thi nghiém cua Viét Nam.,

Tdch chiét mRNA tong s6 va tong hop ¢cDNA: mau 1a
sam Ngoc Linh tuoi thu tai vuron sam Tak Ngo sau khi da
dugc dinh danh chinh xac 1a loai sim Ngoc Linh dugce lam
sach béng con 96° va sir dung dé tién hanh tach chiét mRNA
tong s6. mRNA téng sé dugc tach bang kit RNAeasy Mini
Kit 250 ctia Qiagen. Dung dich nude su dung trong tach
chiét déu duoe xir ly v&i DEPC. Sé lugng va chat lugng cua
RNA thu duge duge kiém tra trén may quang phd Nanodrop
ND-2000 (Thermo Electron Corporation, My).

cDNA soi don va soi déi duge téng hop tir RNA tong so
bang kit Access RT-PCR véi cac thanh phfm gdm 4 pul 5X
RT-Buffer, 2 ul dNTP (10 mM), | ul Inhibitor Rnase (20
u/pl). 1 pl Reverse transcriptase (20 u/ul), chu trinh nhiét
duoc tuc hién trén may PCR 9700 ¢ 25°C trong 5 phut, 45°C
trong 60 phut va 70°C trong 5 phut.

Giai trinh tw ¢cDNA: san pham cDNA sau dé duoc giai
trinh tu trén hé théng may Illumina HiSeq™ 4000 dugc
thue hién boi Cong ty First Base, Malaysia Cac lan doc
duge hiéu chinh va lap rap bang phan mém Trinity [8].

Xac dinh cac vung lap SSR trong hé gen biéu hién va
tong hop moi SSR: cac SSR thich hop 1a nhitng doan Iap
nucleotide ngan (2-6 nucleotide), véi don vi lap lai t5i thiéu
duogc xac dinh la 6 lan cho di-nucleotide va 5 lin cho céc
trinh tu cao theo phuong phéap cua Jurka va Pethiyagoda
(1995) [9]. Phdt hién ving SSR trong cdc khu vue chua
duge dich ma hoéic ¢ nhitng viing ORF trong hé gen bfmg
cong cu SSRIT. Cac doan méi ETS-SSR duge thiét ké bang
ph'm mém Primer 5.0 [1 0] véi cac cai dat mac dinh dé thiét
ké mdi tao ra céc san pham PCR c6 kich thude 100-300 bp.
Cac san phim PCR duoc phan tach bang hé thng dién di
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Sequi-Gen® GT trong gel polyacrylamide 8% trong dém
TAE va nhuém Gelred™ 10000x.

Két qua va ban luan

Dinh loai mau sam Ngoc Linh thu dwoc b&ng dic diém
hinh thdi

Sau khi phan tich nhfmg dac diém hinh thai, S0 sanh voi
cdc tai liéu chuyén khao vé phan loai va véi mau tiél} ban
cta loai dugc cong bd chudn da xac dinh duge mot sé dic
diém hinh thai dac trung nhu sau: i) Cay thao, ¢6 14 kem,
cubng 14 khong cé be. cum hoa tan, hoa ludng tinh, m?iuﬂS,
bau dudi, dia mét & dinh bau, qua hach. Day 1a cic dic diém
dic trung cua ho nhén sam (Araliaceae); ii) RE cit map, than
khong gai, 12 kép chan vit, cdnh hoa xép lgp. Pay la cac dac
diém déc trung caa chi sim (Panax); iii) Dua vao cc két
qua khi phan tich ciu tao, ddc diém hinh thfii cac thanh phan
cua hoa da xay dung cong thirc hoa ciia mau nghién ciru Ia
*K5C5A5G(2).

Nhitng dic diém nhan biét loai sim Ngoc Linh véi cac
loai khéc trong cung chi 14: qua khi chin c6 dém den & dinh,
ré nim ngang, dang dot, cac dbt xép so le, cu co vo ngo‘éi
mong, mau vang dén nau nhat, lat cat cu thuong cé vién
mau vang nhat, mui thom diac trung.

Dinh logi mdu sim Ngoc Linh bang chi thi ITS

Sau khi dinh loai bfmg cac dic diém hinh thai, mau sam
Ngoc Linh tiép tuc dugc tién hanh giai ma trinh ty ving gen
ITS dé kiém tra lai chinh xac mu da thu 1a sim Ngoc Linh.
Két qua PCR khuéch dai trinh tu vung gen /7S cia mau
nghién ciru cho mdt vach sang nét véri, kich thude 700 bp,
tuong img dang véi chidu dai 1y thuyét cua gen /TS (hinh
1). San pham PCR sau d6 dugc thuc hién giai trinh tu voi
mdi xudi (/TS-F). Két qua giai trinh tu thu duoc cho hinh
anh siac nét (hinh 2).

Hinh 1. Két qua dién di san ph5n3 PCR khuéch dai trinh tw
vung gen ITS trén agarose 1%. Giéng M: DNA 1 kb plus; giéng
1: mau nghién cuu.
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Hinh 2. Két qua trinh ty san pham PCR (gen ITS).

Két qua thu dugc dem so sanh véi trinh tu gen /7S sam
Ngoc Linh trén GenBank cho két qua tring khap 100% vai
loai ¢6 ma sé MK979391, day la mau sam Ngoc Linh duoc
thu va nghién ctru bai Vién Dugc liéu nén két qua so sanh
la rat dang tin cay (hinh 3). Ngoai ra, két qua giai trinh tu
gen /TS nay cling duge so sanh véi trinh tur gen /TS clia miu
sam Ngoc Linh chuén dang luu gitr tai Vién Sinh thai va
Tai nguyén Sinh vat (mi sé GenBank MWO931744), két qua
cling cho thay do tring khép 13 100%. Didu do khang dinh
mau sim nghién ciry chinh xac 1a loai sam Ngoc Linh,
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Hinh 3. Két qua so sanh trinh tw
trinh tw gen ITS sam Ngoc Linh
khép 100%.

gen ITS mau nghién ciu véi
trén GenBank cho thay tring

Tidch chiét mRNA Iéng 50

Két qua kiém tra 0D260/280 clia miu RNA tong s trén
may do quang pho Nanoc}rop ND-2000 (Thermo Electron
Corporatlop, MY) cho thay, 0D260/280 14 2,14, didu do

chimg to so lugng RNA thy dugc 1a tt va dat dg tinh sach
cao.

Tong hop va gigi mg trinh ty cDNA tir RN A tong sé

cDNA lsgi don va soi doi duge tong hop tir RNA téng

ngat va loc diy liéu d
Gb) va tong hop thanl
do ¢o 153.074 ban sa
48.314 ban sao(31.5
ban sao (22,980

d cho ra 23.741.783 doan doc (7,08
1 262.99“) gen ¢6 hiru (133 Mb), trong
0 ¢o chiCu dai trung binh 770.572 bp,
6%) ndm ¢ khoang 200-300 bp, 35.174
©) ndm trong khoang 301-500 bp, 32.031
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(20,93%) ban sao nam trong khoang 501-1.000 bp, 25.800
ban sao (16,85%) nam trong khoang 1.001-2.000 bp va
11.755 ban sao (7.68%) dai hon 2.000 bp (hinh 4).

o w0

S0
lugng
gen
chirc s
nang

"

0.

QOO

Chigu dai gen (bp)

Hinh 4. Tdng hop sw phan bé (vé do dai) ctia cac doan DNA tap
hop dworc tiv giai trinh tw hé gen biéu hién ctia sam Ngoc Linh.

Két qua so sanh véi bo dr liéu NR, GO, Swiss-Prot,

KOG vi KEGG cho théy, 80,86% cic gen ¢6 hiru duge phan
loai thanh cdng, theo do cac gen ¢ hiru dugc phan thanh 3
nhém chire ning chinh gom: thanh phin té bao, chire ning
phén tur va qua trinh sinh hoc. Trong do, gen cb hiru tham
gia vao qua trinh sinh hoc la lon nhit (39 69%) tlep theo la
cdc gen tham gia vao qud trinh trao ddi chat (27.98%), dap
trng kich thich (74 40%), hoat dong xic tac, bao quan, didu

hoa dich ma... (hinh 5).

Plare- pachogen iR1EACIN — ur
Alarine. dpartate and gutamate metabokim = 6«;
Arginine and proting metabokim 7

Cysteine and methionine metabolam \&i
Ghyane. senine and threonme metabolsm §
Prenylalamine metabolsm 8
Valine. leuting and isoleucine biosynthesis L

Phenyipropanod biotynthesis &

rd Pudectide Wy metsbolam
A Citrate € r'rﬂlamh [
Fructose and mannsse metsbobim
Chiohysis | Qucontogentss 15
inzutol phosphate metabolim
Peatose and gluluronte i CanRNIoNY
Pentote phoiphtte pitady

e i ‘;i
Propancate metabolim L] .
Pyrwvate metabokim 100 ’
Starch and werose metabolsm 14
Carton flxation in photos yathetic oranisms

Onidtive phos phanylation
Protosynthedis
N-Clycan biovyrthesis
Ghycerophaspholipd metabolsm
Porphyrn and chiomphyd metabolym
Clutathone metaboksm

* Terpenod backbone baosynthess
Purire metabolism
Pynimadine metabolsm
Endocylotis 86

Perusome n
Pragoscme L]
Phosphatidyincaacl signiling ystem
Plant hormane tagnal transduction
Protexsame
Pratein txport
Proten processing im endeplasmic reticubum
N i RHA degradinon
Udiquitin mediated preeeshysss
ONA replicatios i
Homalogous recombenstion &7

g 85 Genetx Information Progessing

Organismal Systems

Metabolism

Celular Processes

1% Ermaronmental Infarmation Processing

56

Nuclectide expyion repr
Basal tramspbion factors 56
RNA polymenase 5
Spiceosome
Ammant i - 1RNA brotynthess
FNA trantpont
Riborsome

1 21
o w
Rbotome biogenesss in eukaryotes %
mRNA survedlance pathady 13

T T T 1
o 5% 10% 15% 0%

Hinh 5. Téng hop st phan bé cac gen theo chirc nang.
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Xidc dinh cdc viing Idp SSR trén hé gen biéu hién ciia
sam Ngoc Linh

Cac SSR thich hgp dugce lua chon 1a nhimg doan lap
nucleotide ngan (2-6 nucleotide) véi cac lan lap toi thiéu la
6 ddi vai di-nucleotide, 5 1an ddi véi tri-nucleotide va 3-4
ldn déi vai cac doan lap cao hon. B¢ danh gia chat lugng lap
rap va phat trién cac diu SSR, 89.271 gen ¢ hiru dugc lip
rdp va st dung dé khai thac cac diu phan tir nhé tiém nang
duoc xdc dinh 12 cac ving lap dén 6 nucleotide. Str dung
cong cu SSRIT da xéac dinh dugc tong cong 11.343 EST-
SSR tiém nang. Tan sé EST-SSR 1a 12,71% va mat do phan
phéi ciia mot EST-SSR duoc tim thiy chiém téng sb khoang
5,98 kb & trong cdc gen cb hiru.

Loai tdn s6 va phan phdi cia EST-SSR tiém nang ciing
duoc phan tich. Theo dé. motif lap lai phd bién nhét la
mono-nucleotide (5.004, 44,12%), tiép sau la di-nucleotide
(4.648, 40,98%), tri-nucleotide (1.563. 13,78%). tetra-
nucleotide (66, 0,58%), hexa-nucleotide (29. 0.26%) va
penta-nucleotide (32, 0.28%) (hinh 6, bang 1). Két qua
théng ké cho thay, EST-SSR véi 10 md dun lap lai (2.040,
20,50%) la phd bién nhét, theo sau 1a 6 (1.363, 12,02%).
5(925, 8,15%), 7 (862, 7.6%). 8 (594, 5,24%) va 9 (428,
3,77%) (bang 2). Motif chu dao trong 1ap lai di-nucleotide
la AG/TC (73.73%), tiép theo 1a AT/TA (17.2%) va AC/TG
(8,95%). Trong 10loai lip lai tri-nucleotide hiu hét dwoc phan
phoi AAG/TTC (38.52%). Loai mé dun phé bién nhét cua
ldp lai tetra-nucleotide 1a AAAT/TTTA (24.35%) (hinh 6).

Hinh 6. Ty 18 % cac loai lip nucleotide (SSR) trén hé gen biéu
hién ctia sam Ngoc Linh.
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Bang 1. Téng hop ty 1& cac SSR ghi nhan dwoc (dva trén sé
lwong 18p clia cac nucleotide - N).

iiépﬁ“ LipIN Ljp2N Ljp3N Lip4N LipSN LIp6N Tingsd Tyl (%)
5 0 0 851 34 20 20 925 815

6 0 9%5 363 24 2 9 1363 1202

7 0 705 147 2 5 3 862 160

8 0 485 105 3 1 0 594 524

9 0 394 R 2 0 0 2 31

10 2040 260 24 | 0 0 235 2050
>0 2964 1839 41 1 | 0 4846 a7
Téng 5004 4648 1563 66 29 k) 11343 100

% 4412 4098 13,78 058 026 028 100

Dé t6i uu hoa tinh dac hiéu, theo Jurka va Pethiyagoda
(1995) [9] chi lya chon locus SSR véi i thidu 1a 10 1in
13p lai cua di-nucleotide, 7 cua tri-nucleotide va 5 ciia tetra-
nucleotide. Két qua nghién ciru da xac dinh dugc 101 ving
SSR thod man diéu kién trén (bang 2).

Bang 2. Bang két qua 101 ving lap SSR dwoc lra chon.

TT SRR TT SRR TT SRR TT SRR TT SRR
I (CTCAGG)S 21 (GTTGGCK 41  (ATG)IT 61 (TATII 81 (ATT)II
2 (CATCAC)S 22 (AAAAGAS 42 (TGC)I0 62 (TAANI 8 (ATT)I0
3 (TTCATTI6 23 (CCTCTC)S 43 (TGDI0 63 (GTG)12 83 (ATC)12
4 (AACCCT)S 24 (CGACCO)S 44 (TTOIL 64 (GCTIO 84 (AGAD3
5 (TGAAGA) 25 (AACCCT)e 45 (GGOII 65 (GCGII 85 (AGA)2
6 (CCTCCA) 26 (CCCTAA)S 46 (GAA)I2 66 (GAT)II 86 (AGA)I0
T (GAAAAA)T 21 (TTTTCY 47 (CTT)I2 67 (GADIO 87 (AAG)T
8 (GGGAGCY 28 (GAAGAY 48 (TCT)IT 68 (GAG)I2 88 (AAC)2
9 (GGCGGMSs 29 (CTTTHH 49 (TCOL 69 (GAG)I0 89 (TC)3s
10 (AAGGAA)S 30 (GAGGA)S 50 (AGCID 70 (GAA)S 90 (TC)R
Il (TGGAAS 31 (TTTGTY7 51 (CAGIO 71 (GAA)I 91 (TC)30
12 (TTTGCT); 32 (CTCCTI6 52 (AAC)ID 72 (GAA)JID 92 (GA)I
13 (GCCTCC 33 (GGGTCY 53 (TCTI4 73 (CTIIS 93 (GAYI
14 (ATACAASS 34 (TAGAJIO 54 (GAAIT 74 (CTTII 94 (CTys
15 (GAGACC) 35 (ATACH 5 (O3 75 (CTOI0 95 (CT)36
16 (CGGAGC)S 36 (TGTA) 56 (TTOIL 76 (CGG)I0 96 (CT3S
17 (GGAGCC)S 37 (TCTA)8 5T (ITOH 77 (CCGI0 97 (CTRI
18 (GGTGGC) 38 (GAA)I6 5 (TGDI0 78 (CAG)S 98 (CTH30
19 (CATCAC)T 39 (AAG)I0 5% (TGG)K 79 (CAGI 9 (AG)M4
20 (AGCGGC)S 40  (AGA)II 60 (TGA)ID 80 (CAC)I0 100 (AG)I
101 (Acpo

gém\/lé( Nam 64(3) 3.2022

Két ludn

Trong nghién ciru ndy, hé gen biéu hién cua sdm Ngoc
Linh da dugc giai ma thanh cong va xac dinh duoc tong
cong 11.343 EST-SSR tiém nang. Tn s EST-SSR la
12,71% va mét do phan phdi cua mét EST-SSR duogc tim
thdy chiém tong sb khoang 5,98 kb ¢ trong cég gen ¢6 hiru.
ba lya chon duge 101 viing SSR ¢6 do lap toi thiéu 1a 10
lan cia di-nucleotide, 7 cia tri-nuc}eotide va 5 cla tetra-
nucleotide trong toan bo hé gen biéu hién cgla s’ém ‘Ngoc
Linh. Dy 14 co s& quan trong trong viéc thiét ké méi dac
hiéu cho cac viing SSR dic trung cia sim Ngoc Linh, giup
ich cho cong tac xac dinh chinh xac loé§ sdm nay, ciing nhu
dé kham ph4 cac gen méi lién quan dén su hinh thanh va
phat trién cia loai sdm Ngoc Linh dac hitu cia Viét Nam.

L01 eAM ON

Nghién ciru duge tai trg boi Quy Phat trién KH&CN
Quéc gia (NAFOSTED) thong qua dé tai ma sé 106.06-
2018.310. Cac tac gia xin chan thanh cam on.
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