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TOM TAT

Thanh cong trong viéc phat trién cic cong nghé giai trinh ty gen dd mé ra thoi ky phat trién mai trong

nghién ctru vé& khoa hoc su sdng voi rt nhidu k¥ thudt phirc tap va hién dai da dugc phat trién va img dung.
Véi chién lugc phat trién bén viing, nhiéu nudc trén thé giéi da dau tw manh cho nghién ctru giai ma va phan
tich hé gen & cac ddi twong thuc vat. Hang nim, s luong cac loai dugc gidi ma hé gen tang 1én nhanh chong.
Két qua dat dugc mo ra nhidu co hdi cho cic nghién ciru co ban va img dung, ¢ cung cap dir liéu cho viéc tim
kiém céc chi thi phan tir lién quan dén cac tinh trang quan trong va xac dinh ngudn gen. O Viét Nam, nghién
clru giai ma toan b hodc mot phan hé gen cac loal cdy trong c6 gié tri ch1 dugc bit diu trong thoi gian gan day
trong khuén khé cic chuong trinh hop tac qudc té. Chi Nhin sam bao gdm cac loai cdy rit c6 gia tri kinh té véi
khu vuc phén bd hep nhu Sam vii diép (P. bipinnatifidus Seem.), Tam thét hoang (P. stipuleanatus H.T.Tsai &
K.M.Feng) va Sam Ngoc linh hay con goi 1a Sam viét nam (P. vietnamensis Ha et Grushv.)...Mic du la cac
loai dugc liéu quy nhung nhing hiéu biét vé di truyén phan tir ciia cac loai nay con rit han ché. Hién nay, cic
nghién ctru chi sir dung mot s§ chi thi phan tir dé nhdn dang hay danh gia da dang di truyén nguf)n gen. Vi vay,
cac nghién curu lién quan dén gidi ma h¢ gen, phat tr1en bd mé vach phén tir gop phan hiéu biét sau hon Ve cac
ddc tinh di truyén phan tir va tién hoa cia lodi. Bai viét nay s& tdng quan mot s6 cong trinh nghién ciru vé cac
cong nghé giai trinh ty DNA/h& gen trén thé gidi va nhiing img dung trong gidi ma hé gen, hé gen biéu hién &
thuc vat n6i chung va cac loai thudc chi Nhan sam noi riéng.

Tir khéa: Chi Nhdn sam, hé gen, hé gen biéu hién, luc lap, gidi trinh tu gen thé hé méi

MG PAU

Trén thé gi6i, cac nghién ctru vé hé gen thuc
vat dugc bit ddu tir nhitng nam dau cua thé ky 21
voi cong bd vé xé4c dinh trinh ty toan bd hé gen
cua loai cdy mo hinh Arabidopsis thaliana. Nhitng
nam sau do6, hudng nghién ctru ndy cé nhitng budc
phat trién vugt bac v6i nghién ctru giai ma trinh ty
hé gen lua dugc cong bé nam 2005; trinh tu hé
gen cdy dwong nam 2006; toan bo trinh tu hai kiéu
gen cdy nho nim 2007; du du chuyén gen nim
2008. Hé gen cua nhiéu loai thyc vat khac ciing
dugc giai ma (Gupta, Xu, 2008). Chuong trinh
Sang kién Hé gen Thyc vat Quéc gia cua Hoa Ky
(National Plant Genome Initiative - NPGI) dd hd
trg cac dy 4an giai mad hé gen thuc vt
(http://www.whitehouse.gov). Trong thip ky tdi,
céac loai thyc vat vung nhiét ddi, noi c6 da dang
sinh hoc cao, dugc vu tién giai ma hé gen.

Trén déi tuong cdy sam, chi Nhan sam (Panax
L) la chi gdm nhidu loai cdy thudc c6 gia tri cao.
Trong sb do, co cac loai chira nhiéu hop chat ty
nhién c6 cu tao phén tir kha phuce tap, doc dao, co
hoat tinh t&t va c6 tac dung tang cudng thé Iyc nhu
Nhan sdm (P. ginseng) va Sam Ngoc linh. Cung véi
su phat trién ctia cong nghé giai trinh ty gen thé hé
mdi, viée tién hanh cac nghién ctru gidi ma hé gen
cac loai thudc chi Panax da dugc thuc hién trong
nhiing nam gan day. Céc cong bb chu yeu tap trung
& cac qubc gia co6 Sam phan bb va dugc s dung
thucmg xuyén lam dugc phim nhu Trung Qubc, Han
Qudc...Cac nghién ciru giai ma dau tién cua cac loai
trong chi Panax thudong tép trung vao cac ving gen
c6 gia tri trong nhan dang, hé gen biéu hién, xay
dung thu vién cua céac trinh ty biéu hién (ESTSs) phuc
vu nghién ciru chirc ndng cua cac gen sau nay nhu
b1eu hién gen, marker phan ti, ldp ban a6 di
truyen Bai viét nay s€ tong quan mot sO cong trinh



nghién ciru vé cic cong nghé gidi trinh ty DNA/hé
gen trén thé gioi va nhing ing dung trong gidi ma
gen, hé gen lyc lap, hé gen biéu hién & thuc vat noi
chung va cac loai thudc chi Panax noéi riéng.

CAC CONG NGHE GIAI TRINH TU DNA/HE
GEN TREN THE GIOI

Cic h¢ théng mdy gidi trinh tw DNA thé h¢ diu
tién

Giita nhitng nam 70 cua thé ky 20, Sanger da
dwa ra khai niém ddu tién vé phuong phap giai trinh
ty DNA va sau d6, cong bd phuong phap cho phép
xac dinh nhanh céc trinh ty DNA dya vao hoat dong
clia DNA polymerase trong qua trinh tng hop DNA
(Sanger Coulson 1975). Nam 1977, hai cong trinh
nbi tiéng vé giai trinh ty DNA da duogc _cong bé:
Cong trinh ctia Sanger va dong tic gia vé ky thuat
giai trinh tw DNA st dung dideoxynucleotide dé lam
ngimg phan tmg téng hop DNA mét cach ngu nhién
(Phuong phéap dideoxy); Cong trinh cia Maxam va
Gilbert vé k¥ thudt giai trinh tw DNA bing phuong
phap hoa hoc, trong d6 cac doan DNA duogc danh
ddu, cit ngiu nhién va dién di trén gel
polyacrylamid. Hai phong thi nghi¢ém di tién phong
trong viéc cho ra doi cac thé hé may giai trinh tu
DNA ty dong dau tién 1a Caltech (sau nay duogc
Applied Biosystems — ABI thuong mai hoa), Phong
thi nghiém Sinh hoc phan tir chdu Au — EMBL va
Pharmacia-Amersham, sau nay la General Electric
Healthcare - GE (Smith ef al., 1986; Ansorge et al.,
1986, 1987). Két qua cua cac nghién ctru xiy dung
va cai bién phwong phap cing viéc thwong mai hoa
cAc may gidi trinh ty DNA nhitng nim sau d6 dan toi
lan song ung dung rdng rdi cac cong nghé¢ nay trong
cong dong khoa hoc trén khip thé gidi.

Véi thiét bi giai ma DNA tu dong dau tién hoat
dong dua trén nguyén ly ciia phuong phap Sanger co6
ci bién (danh dau cac ddNTP huynh quang thay vi
phong xa), locus hoan chinh cua gen ma hoda
hypoxanthineguanine phosphoribosyltransferase
(HPRT) da duwoc xac dinh (Edwards et al., 1990).
Nim 1996, méy giai trinh ty DNA thwong mai dau
tién, ABI Prism 310 st dyng dién di trén ban gel ra
doi. Cac thanh phan chinh ciia hé thong bao gdm hé
mao quan, hé laser, hé¢ dau do va xu ly tin hi¢u. Hai
nim sau do, cac ng mao quan ty dong di dugc thay
thé cho cac ban gel tu d6 ton cong stc trong hé
thong ABI Prism 3700. May giai trinh tw DNA ty
dong nay da duoc sir dung dé giai ma thanh cong hé
gen ngudi dau tién vao nim 2003 v6i nd lyc 13 nam
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¢b ging cua cac thanh vién Dy 4n hé gen nguoi va
chi phi udc tinh vao khoang 3 ty USD. Tuy nhién, do
gi4 thanh cao va tbc do xur 1y cham nén viéc giai
trinh ty DNA chu yéu chi ding & cac gen don l¢,
thuong phuc vu cic xét nghiém chan doan phén tir
trong cac phong thi nghiém y sinh.

Cic h¢ théng mdy gidi trinh tw DNA thé h¢ mdi
HT-NGS  (high-throughput next generation
sequencing)

Thanh cong trong viéc giai ma hé gen nguoi vao
nam 2003 da mé ra mot thoi ky phat trién mai trong
nghién ctru vé& khoa hoc sy sdng voi rat nhiéu ky
thudt méi, phirc tap va hién dai, dugc phat trién va
ung dung. Mot trong nhitng cong nghé c6 su phat
trién manh mé& va tao anh huéng & quy mé toan cu
la cong nghé gii trinh tw DNA thé hé méi, cho phép
giai ma hi€u qua va nhanh chong toan b hé gen sinh
vat (whole genome sequencing). Nhiéu cong ty
thuong mai d cho ra doi cac hé thong may giai trinh
ty DNA thé hé moi dwa trén cic cong nghé HT-
NGS. Sau Dy an hé gen nguoi, 454 sequencing da
dugc dua ra thi truong vao nam 2005 bdi 454 va
nim sau, Solexa cho ra doi Genome Analyzer. Tiép
d6, Agencourt phat trién SOLID. Pay 1a ba hé thong
gii trinh ty NGS 16n nhit khi d6 véi cac uu diém 1a
dung luong 16n, d§ chinh xac cao va chi phi giam.
Céc cong ty nay sau d6 dugc mua boi cac hang:
Applied Biosystems/ Agencourt (2006), Roche/ 454
(2007), Tllumina/ Solexa (2007). Téi nay, rat nhiéu
hé¢ théng may giai trinh tu thé hé méi da dugc phat
trién boi cac hang/ cong ty nhu Applied Biosystem/
SOLiD; Roche/ 454; Illumina/ Solexa, MiSeq,
HiSeq; Pacific Biosciences/ RS; Life technologies/
Ton Torrent PGM...va gin day la Life technologies/
Ion Proton...cho phép giai ma nhanh toan b9 hé gen
(Shendure, Ji, 2008; Metzker, 2010; Liu et al., 2012;
Qualil et al., 2012; Ferrarini et al., 2013).

V& nguyén 1y, cac hé théng giai trinh ty gen thé
hé méi duge thyc hién dya trén viéc giai trinh tu
bang téng hop (sequencing by synthesis, SBS) (Cac
thé hé¢ may Roche/ 454, Life Technologies/ Ion
Torrent va Illumina st dung) hodc gidi trinh ty gin
nbi (sequencing by ligation, SBL) (Applied
Biosystems/ SOLiD). Cong nghé¢ NGS dugc phat
trién trén co so cac k¥ thuat chuan bi mau, giai trinh
tu, lip rap hé gen, chi giai va so sanh hé gen. Trong
d6, cong doan giai trinh ty dugc thyc hién véi 3
bude chinh bao gém: Chuin bi cic doan DNA va
gin 1én cac gid bam; Khuéch dai cac doan DNA trén
gid bam bang mdi dic hiéu adapter; Giai trinh ty
bang tong hop hodc bang gin ndi (Schuster, 2008;
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Rusk, 2011). V&i wu thé thoi gian doc nhanh, dung
lugng 16n (high-throughput), trinh ty doc duogc rat
chinh xac, cac hé thong gidi trinh ty gen thé hé méi
ngay cang dugc sir dung rong rdi (Poehlmann et al.,
2007; Pettersson et al., 2009; Schadt et al., 2010). Su
phat trién manh mé& cta cong nghé NGS dan t&i mot
cugc cach mang trong cong nghé sinh hoc phan tir
nodi chung va cong nghé giai trinh tu DNA noi riéng.
NGS 1a mot budc tién vugt bac vé cong nghé giai
trinh ty DNA, cho phép doc mot lugng dir liéu
khong 15, tir 8 Gb dén 600 Gb. Néu nhu trude day,
viéc giai ma toan b hé gen rat phurc tap, kho khan,
chi phi 16n, thoi gian dai thi ngay nay, véi sy phat
trién cua cong nghé NGS, cic chwong trinh, du 4n
gidi ma 1.000 - 10.000 hé gen ngudi, 1,000 - 10.000
hé gen dong vat, 1.000 hé gen thuc vat c6 thé dugc
thuc hién. Viéc giai trinh ty toan bd hé gen cua mot
sinh vét c¢6 thé dugc thuc hién tai nhiéu phong thi
nghiém, trong mot thoi gian ngén thay vi phai kéo
dai nhidu ndm. Céng nghé NGS hién dugc tmg dung
chu yéu trong cac dy an 16n nghién ctru hé gen ngudi
véi muc dich phuc vu y hoc, metagenomics va cac
nghién ciru da hinh hé gen cta nhiing loai da dugc
giai ma toan by h¢ gen. Cong nghé nay da va dang
tiép tuc phat trién nhim giai md mdi hé gen cia
nhitng lodi chua c6 hé gen tham chiéu. Trong linh
vue y hoc, NGS 1a mét cong cy manh nhét cho phép
phat hién dugc cac tac nhan gdy bénh, cac dot bién
v6i ty 18 thip. Chinh vi vay, giai trinh tw DNA thé hé
méi duge ung dung trong phat hién va dinh lugng
cac dot bién trong ung thw, nghién ctru chin doan
bénh di truyén...Tuy nhién, phuong phap giai trinh
tu truyén théng (phwong phap Sanger) véi doan doc
dai va d6 chinh x4c cao van tiép tuc dugce lwa chon
su dung trong nhiédu treong hop, dac biét ¢ cac du an
quy mo nhd voi dung luong gidi han & Kb — Mb
(Shendure, Ji, 2008).

GIAI MA HE GEN NHAN/ HE GEN BIEU HIEN
CHI NHAN SAM

Chi Nhéan sam gdm nhiéu loai cdy thudc c6 gia
tri cao, trong d6 cé cac loai chira nhiéu hop chét tu
nhién c6 cu tao phén tir kha phuce tap, doc dao, co
hoat tinh t&t va c6 tac dung tang cudng thé Iyc nhu
Nhan sdm va Sam Ngoc linh. Cting v&i sy phat trién
cua cong nghé NGS, viéc tién hanh céc nghién ctu
giai ma hé gen céc loai thudc chi Nhan sdm da duoc
lén ké hoach dau tu va tién hanh trong nhiing nam
gan day. Cac cong bd chu yéu tap trung & cac qudc
gia ¢ Sam phén bd va duogc sir dung thuong xuyén
lam duogc phém nhu Trung Quéc, Han Québe...Cac

nghlen clru gidi ma dau tién thuong tap trung vao hé
gen biéu hién cua cac loai trong chi Nhan sam, xay
dung thu vién cua céac trinh ty biéu hién (ESTSs) phuc
vu nghién ciru chirc nang cua cac gen sau nay nhu
biéu hién gen, marker phan tir, 1ap ban dd di truyén...
Niam 2010, Sun va dong tac gia tai Vién Phat trién
Thao Dugc Béc Kinh dd cong bd nghién ctru diu
tién vé giai ma hé gen biéu hién cua chi Nhan sam
trén d6i tugng Sam bic my (P. quinquefolius). Nhom
nghién ciru da sir dung hé thong doc trinh ty GS FLX
Titanium vé&i cong nghé 454 pyrocequencing va thu
dugc hon 200 nghin két qua doc trinh tu chit luong
cao voi d6 dai trung binh ctia mdi két qua 1a 427 bp
tlr thu vién cDNA ctia 1é& cdy P. quinquefolius. Phan
tich két qua giai trinh ty cho thdy nhom nghién ctru
da thu dugc hon 30.000 trinh ty dich ma riéng biét,
hon 2/3 s6 trinh ty nay dd c6 mit trong cac ngan hang
trinh ty da biét, dic biét c6 khoang 4.000 trinh tu duoc
xac dinh 12 ma hoa cho cac enzyme tham gia vao cac
qué trinh hoa sinh cua P. quinquefolius bao gdm chu
trinh chuyén héa duong, cac amino acid, nang lugng,
chét béo va céc hop chét thu sinh.. .Dic biét, gén nhu
tat ca cac gen ma hoéa enzyme dic hiéu tham gia truc
tiép vao qua trinh téng hop khung cta cac ginsenoside
ctia P. quinquefolius, hoat chit quan trong quy dinh
dugc tinh cta cac loai sdm, déu da dwoc xac dinh.
Thém vao dod, trong s6 cac trinh tu thu duge, nhom
nghién ctru con xac dinh dugc 150 trinh ty ma hoa
cho cac cytochrome P450 (CYP450) va 235 protein
chuyén héa cac goc duong (unique
glycosyltranferase- UGT). Dya vao cac trinh tuy thu
duoc, nhom con tién hanh nghién ctru muc do biéu
hién ctia mot CYP450 va bon UGT trén cac mé clia
Sam bic my dwa trén Real-time PCR (Sun ef al,
2010).

Nam 2011, hé gen biéu hién cua mot loai khac
clia chi Nhan sdm 1a P. notoginseng da dugc cong bd
(Luo et al., 2011). Tuong ty nhu nghién ctru nam
2010, nhom da tim ra dugc 11 gen md hda cho
enzyme tham gia téng hop khung cua triterpene
saponin, 174 trinh ty ma hda cac cytochrome P450
va 242 UGT (unique glycosyltranferase) trén dbi
tugng ré P. notoginseng. Ngoai ra, nhém con tién
hanh cac nghién ctu muc do biéu hién cua
dammarenediol synthase (DS) 1a enzyme quan trong
clia qua trinh téng hop cac triterpenes saponin
(ginsenosides) va thdy ring hoat chit nay biéu hién
manh nhit ¢ r& Tam thit 4 nim tudi. Cac nhén t&
didu hoa dich md nhu Myb, homeobox, WRKY,
bHLH (basic helix-loop-helix)...va cac trinh ty 1ap
lai don gian (SSR) tir cac trinh ty thu dugc trén P.



notoginseng cling dugc nghién ctu (Luo ef al,
2011).

Cac nghién ctru giai ma hé gen biéu hién cua
P. ginseng ciing dugc tién hanh mot cach dong
thoi nhung v6i quy mo 16n va toan dién hon. Nam
2011, Chen va ddng tac gia cong bd thu dwgc gin
32 nghin trinh ty biéu hién (ESTs) dua trén viéc
phan tich trinh ty ctua thu vién cDNA cua ré Nhan
sam 11 nam tudi bang hé théng giai trinh tu GS
FLX Titanium. Nhém con xac dinh dugc 9 gen
dic hiéu tham gia vao qua trinh téng hop
ginsengnosides, 133 gen ma hda cac cytochrome
P450 va 235 gen ma hoda cac glycosyltransferase
(Chen et al., 2011). Nam 2013, dya vao két qua
ctia 2 1an chay cua hé thdng 454 pyrocequencing,
Li va ddng tac gia da thu duoc mot két qua phan
tich khong 16 vé hé gen biéu hién (transcriptome)
cia P. ginseng, nhém nghién ctru da thu dugc 1an
lugt 45849, 6172, 4041 va 3273 trinh ty ma hoa tu
phan tich thu vién ¢cDNA cua ré, than, 14 va hoa
ctia Nhan sam, phat hién ra tong cong 233 gen ma
hoa enzyme tham gia tong hop ginsengnoside, 326
gen ma hoa cytochrome P450 va 129 gen ma hoa
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cac glycosyltransferase. Ngoai ra, nhdm con xéc
dinh dugc 14 trinh ty ma hoa cac microRNA cé
thé diéu hoa viéc tong hop protein ciia khoang 100
gen dich va hon 13 nghin trinh tu lap lai don gian
(SSRs) (Li et al., 2013).

Céc nghién ctru giai ma hé gen biéu hién cua chi
Nhan sam ciing dugc tién hanh nhung v6i quy mo
nho hon tai Canada va Han Quéc. Nam 2013, Wu va
ddng tac gia tai Canada da cong bd hon 41 nghin két
qua giai trinh tu cac ESTs thu dugc qua viéc phan
tich cac thu vién cDNA ctia tir r& Sam bic my (P.
quinquefolius) & cac giai doan phat trién khac nhau,
trong d6 c6 3955 trinh tw ma hoa cho cac gen tham
gia téng hop cac saponin (Wu et al., 2013). Nam
2013, Ramya va dong tac gia tai Trung tim nghién
ctu Sam Han Qudc, cong bd nghién ciru vé 69
miRNAs bdo thu dya trén ngan hang trinh tu ESTs
xdy dung trén thu vién cDNA tir hoa, 1a va ré cua
Nhan sam (P. ginseng) (Mathiyalagan et al., 2013).
Bang 1 thong ké cac két qua giai ma trinh tu hé gen
0 chi Nhan sam st dung cac cong nghé giai trinh tu
gen thé hé méi.

Bang 1. Cac két qua giai trinh tw hé gen cac loai thudc chi Nhan sam

Chi/ Loai Xay dwng Dir liéu Hé théng giai Model S6 doan doc S6 lwong base
thw vién (ENA) trinh tw
. . Illlumina
Panax Amplicon SRX576296 lllumina HiSeq 2000 4.227.778 422.777.800
Panax EST SRX446787  LS454 #ﬁ:n?uiq FLX' " 311.861 163.822.811
Panax EST SRX446788  LS454 24 SSFLX 308313 165.256.640
Panax RNA-Seq ~ SRX480845  LS454 454 GSFLX  534.324 269.464.225
P. ginseng EST SRX017443  LS454 204 GS FLX 217.529 116.027.341
P. ginseng EST SRX181253  LS454 #ﬁ:n?uiq FLX' 637.238 343.780.247
P. ginseng EST SRX181258  LS454 254 GS FLX 565,651 299.965.032
P. ginseng EST SRX181262  LS454 204 GSFLX 634.773 336.608.507
P. ginseng EST SRX181263  LS454 #ﬁ:n?uiq FLX' 598.289 317.475.738
, . Illlumina
P. ginseng RNA-Seq  ERX149253 lllumina Hidaq 3000 20192616 3.634.670.880
, . Illlumina
P. ginseng RNA-Seq  ERX149254 lllumina Hooq000 19175503 3451590540
. . Illlumina
P. ginseng RNA-Seq  ERX149263 lllumina Hidaq go00  19:332.200  3.479.786.000
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P. ginseng RNA-Seq  SRX397736 lllumina miusn;:]aéooo 6.168.036 302.233.764

, . Illlumina
P. ginseng RNA-Seq SRX397758 lllumina HiSeq 2000 6.168.015 302.232.735
P. ginseng RNA-Seq SRX573758  lllumina miusn;:]aéooo 16.610.381 813.908.669
P. ginseng WGS SRX521223 lllumina miusn;:]aéooo 2.737.712 553.017.824
P. ginseng WGS SRX521225 lllumina miusn;:]aéooo 1.729.226 380.429.720
P. ginseng WGS SRX521227 lllumina miusn;:]aéooo 2.424.098 533.301.560
P. ginseng RNA-Seq ERX137460 lllumina miusn;:]aéooo 19.929.279 3.587.270.220
P. ginseng cv. . lllumina
Chanpoong WGS SRX476093 lllumina HiSoq 2000  150:000.000  30.300.000.000
P. ginseng cv. . lllumina
Yimpoons WGS SRX481170 lllumina HiSeq 2000  3:000.000 606.000.000
P. notoginseng  EST SRX017444  LS454 454 GSFLX  188.185 99.149.482
P. notoginseng  RNA-Seq SRX495493 lllumina miusn;:]aéooo 29.402.101 2.940.210.100
P. notoginseng  RNA-Seq SRX378873 lllumina miusn;:]aéooo 32.629.487 5.873.307.660
P. notoginseng  RNA-Seq SRX378878 lllumina miusn;:]aéooo 34.062.655 6.131.277.900
P. notoginseng  RNA-Seq SRX378880 lllumina miusn;:]aéooo 32.520.520 5.853.693.600
P . EST SRX012184  LS454 454 GSFLX  209.747 112.585.959
quinquefolius
P. . Illlumina
quinqueroliuzs V&S SRX481173 lllumina Hioq 2000  ©.761:830 1.365.889.660

Cac cum ttr viét tat:

WGS Whole genome sequencing Giai trinh ty toan bd hé gen

EST Expressed sequence tag Cac doan trinh tw gen biéu hién
RNA-Seq Whole Transcriptome Shotgun Sequencing Giai trinh tw toan bd hé gen bidu hién
Amplicon Amplification based selection Sang loc dwa trén nhan ban gen
ENA European Nucleotide Archive: Co s& dir liéu Nucleotide chau Au

http://www.ebi.ac.uk/ena

GIAI MA HE GEN LUC LAP
HE gen luc lap & thwe vt

Luc lap (chloroplast) 1a bao quan phd bién va
dong vai tro quan trong trong thé gidi thue vat, 1a noi
thuc hién chic nang quang hop, tao ra nang lugng
cho té bao. Luc lap co hé théng di truyén riéng (co
DNA) va hé tong hop protein doc lap (c6 chira
ribosome, cac loai RNA). DNA cua luc lap cling c6

chu tao gidng DNA cua prokaryote (vi khudn va tao
lam) c6 ciu triic vong, khong chira histon. DNA cua
luc lap chira thong tin ma hoa cho mét sé protein ma
luc lap tu tong hop trén ribosome ctia minh. Con cac
protein khac do té bao cung cdp. DNA Iyc lap la
nhan t6 di truyén ngoai nhidm sic thé. Ngudi ta cho
ring trong quéa trinh phat sinh ching loai, luc lap
dugc hinh thanh do sy cdng sinh cia mot loai vi
khuén lam trong té bao (Dyall ez al., 2004).



H¢ gen luc lap ¢ cac loai thyc vat co clu trac
dang mach vong voi kich thude dao dong tir 70 —
217 kb, chtra khoang 130 gen (Sugiura, 1995). Hé
gen luc lap thyc vét bao gém hai vung lap lai dao
chiéu (inverted repeats — IPs) ngan cach boi hai viing
DNA déc trung, vung ban sao don 16n (large single-
copy region — LSC) va viung ban sao don nhd (small
single-copy region — SSC) (Jansen et al., 2005). Cac
nghién ctru cau tric phan tir hé gen lyc lap ¢ hau hét
cac loai thuc vat bac cao cho thiy ty 1é thay thé trong
hé gen luc lap thuc vat thép hon rat nhiéu so v6i hé
gen nhin va ching ciing c6 muc tai t hop rét thap,
di truyén theo mdt dong cha me (Wolfe et al., 1987,
Ravi et al., 2008). V&i tde do tién hoa cham, kha bao
thu vé kich thudc, cdu triic va thanh phan gen, dic
biét gitta cac loai trong cung chi, gen trén luc lap
thuong duoc sir dung dé nhan dang va danh gia mbi
quan hé¢ di truyén cua cac loai & nhidu cip do
(Olmstead, Palmer, 1994; Ravi et al., 2008).

Giai ma hé gen luc lap

Truge day, cac nghién ctru thudng tép trung giai
md mot vai ving gen luc lap ciia nhiéu loai hodc dé
giai m3@ hé gen hoan chinh st dung PCR thong
thuong, hang loat ving gen ¢ cac locus bao thu dugce
nhan ban va lap rép. Tuy nhién, hudng tiép can nay
mét rat nhidu thoi gian va kho thyc hién trén nhiéu
loai. Gan day, voi sy phat trién cua cac cong nghé
NGS, lyc lap/ DNA téng s6 duoc tach chiét va giai
ma toan bo. Mac du cac doan doc duoc kha nga‘in, tuy
nhién, véi kich thude hé gen luc lap khong qua 16n
va khong qua phtc tap so véi hé gen nhan, cung cac
cong nghé giai trinh tu ciing nhu lap rap, hiéu chinh
kha thi, sb lwong céac loai duoc giai ma luc lap tiép
tuc tang nhanh. bén nay, trinh ty hé gen luc lap hoan
chinh cua rit nhiéu loai thuc vat da duogc gidi ma
(http://www.ncbi.nlm.nih.gov/genome). Cac phéan
tich danh gia trén co so dir liu cta toan by hé gen
luc lap tré nén kha thi va day 1a cong cu hitu hiéu, 1a
ngudn thong tin quy gia gitp giai quyét cac modi
quan h¢ phat sinh ching loai, qua trinh thich nghi,
tim kiém cac ma vach phan tir ngén, dic trung... Dén
nay rat nhiéu hé gen luc lap da dugc giai ma hoan
chinh st dung cac cong nghé khac nhau va dugc
phén tich so sanh véi cac dit liéu hé gen luc lap da
cong bb dé tim kiém su da dang, khac biét giita cac
hé gen, phan tich ngudn gdc tién hoa.

Ku et al., (2013) di lip rap hoan chinh hé gen
luc lap loai Catharanthus roseus (L.) G. Don (ho
Apocynaceae) — loai cdy thudc quan trong dugc
thuong mai rong rai trén thi truong dugc phém tri
liéu, so sanh véi trinh ty hé gen luc lap cta 2 loai

6

L& Thi Thu Hién et al.

khéc 1a Coffea arabica (ho Rubiaceae) va Asclepias
syriaca (ho Apocynaceae). Phén tich cho thiy su da
hinh dang ké vé thanh phin gen trong ho
Apocynaceae, trong do c6 mat/ khong c6 mat 3 gen
quan trong (accD, clpP va ycfI), ciing nhu khac nhau
0 cac vung khong mang ma (rps2-rpoC2 va IRb-
ndhF). Nghién ciru ciing da tim kiém dugc 41 chi thi
SSR dac trung cho S. roseus phuc vu chon tao giéng
va xdy dung mbi quan hé phat sinh chung loai. Curci
et al. (2015) da giai ma hé gen luc lap loai Artichoke
sir dung cong nghé Illumina GAIIx két hop giai trinh
ty toan b hé gen va thu vién BAC (cac doan doc
paired-end c6 kich thudc 75 bp). Két qua, luc lap véi
kich thudc 152.529 bp dad dugc giai ma hoan chinh
va so sanh v4i 8 hé gen lyc lap cac loai thudc ho
Asteraceae. TGi 127 chi thi SSRs tiém ning tng
dung trong cac nghién ctru quan thé ¢ chi Cynara da
duoc phat hién va 8 ving mang ma chira nhiéu thong
tin nhat da dugc danh gia kha nang sir dung lam ma
vach dac trung trong ho nay...

Giai ma hé gen luc lap mdt s6 loai thudc chi Nhan
sim

Déi v6i céc loai thuge chi Nhan sam, Kim va
Hee (2004) da thyc hién giai mé toan bo hé gen luc
lap cta Sam tridu tién (P. schinseng Nees) (mi s6
AY582139). HE gen luc lap 1a DNA sgi d6i vach
vong, bao gdm 156.318 bp, chita mot cip IR (IRa va
IRb) véi kich thuéc mdi ving lap la 26.071, ngin
cach boi ving LSC c6 kich thudc 86.106 bp va ving
SSC ¢6 kich thuée 18.070 bp. Hé gen bao gom 114
gen (75 gen ma hoa cho céac peptide, 30 tRNA gene,
4 rRNA gene va 5 khung doc mé bao thu [ycfs]).
Mudi sau gen c6 1 intron trong khi 2 gen c6 2 intron.
Nghién ctru ciing tién hanh so sanh hé gen luc lap
Sam tridu tién voi hé gen luc lap cua 17 loai thyc vat
c¢6 mach nhdm tim hiéu cdc mod hinh tién hoa cac
doan trinh ty mang ma va khong mang ma cua gen,
cling nhu danh gia quan hé phat sinh chung loai dua
trén trinh ty hé gen luc lap. Dong et al. (2013) da
thyc hién giai ma hé gen luc lap P. notoginseng st
dung phuong phap PCR va so sanh véi P. ginseng.
Cac vung da hinh nhét dugc nhan dang. Trong do,
cac ving c6 kich thude ngén nhit véi kha ning nhan
dang tuong dwong so vdi cac vung c6 do dai truyen
thong duoc sir dung 1am ma vach phén tir ngan. Két
qua cho thay, hé gen luc lap cua P. fonoginseng cd
kich thude 156.387 bp va chi c6 464 (0,3%) sai khac
gitta hai h¢ gen. Cac vung intron rps/6 va hai ving
ma hoéa gen ycfl, ycfla va ycflb la cac ma vach hiru
hiéu c6 thé st dung trong nhan dang cac loai thudc
chi Nhéan sdm véi mic do phan biét dat duoc tuong
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ung la 83,33% (280 bp cua rpsi6), 91,67% (60 bp
cua ycfla) va 100% (100 bp cua ycfib). Zhao et al.
(2015) da xac dinh trinh ty hé gen luc lap 4 mau P.
ginseng C.A. Meyer (P. ginseng) — loai dugc li€u
dac biét co gia tri va thudng dugce s dung trong cac
bai thude cb truyén Trung Hoa. Bén mau bao gdbm
Damaya (DMY), Ermaya (EMY), Gaolinshen
(GLS), Yeshanshen (YSS). Trinh ty toan bd hé gen
luc lap cia DMY, EMY va GLS 1a 156.354 bp, cua
YSS 14 156.355 bp. Trinh tu hé gen cua 3 ching diu
tuong tu nhau, trong khi ¢ chung YSS, 1 bp dugc
chén vao vi tri 5472. Cac phan tich hé gen hoc so

sanh cho thdy thanh phin gen, thanh phan GC va thit
ty cua gen trong DMY tuong ty nhu & cac loai ho
hang, trong khi da hinh trinh ty ving IR thip hon.
Nghién ctru ciing thuc hién cac danh gia da hinh céac
allele hiém va sy thich tng vé&i cic thay dbi moi
truong cua hé gen luc lap. Binh Nguyen va nhom
nghién ctru tai Truong Pai hoc Qubc gia Seoul
(2015) da théng bao két qua giai ma hé gen luc lap
ctia mot mau Sam Ngoc linh véi kich thuée 155.992
bp. Bang 2 théng ké mot sé nghién ctru va két qua
giai trinh ty hé gen luc lap céc loai thudc chi Nhan
sam trén thé gioi.

Bang 2. Théng ké mot sb két qua giai trinh tw hé gen luc lap cac loai thudc chi Nhan sam

Tén loai Ma sb Kich thwéc Bo div liéu Cong bd
P. notoginseng NC_026447 KJ566590 156.387 Dong et al. (2014)
P. schinseng NC_006290 AY582139 156.318 Kim, Hee (2004)
P. ginseng isolate damaya KC686331 156.354 SRR1251992 Zhao et al. (2015)
P. ginseng isolate Ermaya KC686332 156.354 SRR1252006 Zhao et al. (2015)
P. ginseng isolate KC686333 156.354 SRR1252007 Zhao et al. (2015)
Gaolishen
P. ginseng KF431956  156.355 SRR1252008  Zhao et al. (2015)
P. vietnamensis KP036471  155.992 Binh Nguyen et al. (2015)
P. notoginseng KR021381  156.387 Chuwa cong b

DU LIEU HE GEN VA MA VACH PHAN TU

Ma vach phan t& ¢ thuc vat dya trén cac doan
DNA ngin trong hé gen luc lap va hé gen nhan hién
nay dang c6 anh hudng rit 16n va phat trién rat
nhanh choéng, cho phép phan biét cac loai st dung
cac trinh ty DNA. DNA luc lap ¢ thuc vat, co thé
dam bao dugc tdc do tién hoa, c6 thé thao tac dé
dang, pht hop 1am ma vach DNA. Tuy nhién, c6 thé
trong qua trinh bao quan, DNA luc lap cé sb luong
ban sao khong nhiéu, din toi viée khong thu duogc
DNA va can két hop véi DNA nhan (Kress ef al.,
2007). Viéc xay dung duogc bo ma vach phan tr xac
dinh cac loai, phuc vu bao tén quy gen va giam sat
thwong mai c¢6 ¥ nghia khoa hoc va thuc tién cép
bach. Hién nay, ma vach DNA, dong vai trdo nhu mot
cong cu trong phan loai hoc, dd dugc xdy dung va
mdi ngay sé lugng cac trinh ty ma vach trong Ngan
hang gen qudc té (GenBank) dang dwoc ting lén
dang ké. Trén dbi twong thuc vat, cic ving DNA ma
vach dugc su dung dé phén loai thuong 1a cac trinh
ty thudc hé gen luc lap va hé gen nhan...(Kress et

al., 2005; Pennisi, 2007; Hollingsworth et al., 2008;
Lahaye et al., 2008; Hollingsworth, 2009; Lé Thi
Thu Hién et al., 2012).

Dé khic phuc cac nhuge diém ciia phuong phap
phan loai dya trén kiéu hinh, c4c phuong phap phan
loai dya trén vat liéu di truyén da duoc st dung dé
dinh loai chinh xac hon cac loai trong chi Nhan sam.
Céc k¥ thuat nay chu yéu dua trén PCR nhu AFLP
(Amplified fragment length polimorphism) (Ha et
al., 2002); ky thuat RADP (Random amplified
polimorphic DNA) (Shaw, But, 2007); hay st dung
cac marker EST-SSR (Expression sequence tags -
simple sequence repeats) (Zhang et al., 2011)... hodc
cac ky thuat dinh dang phan t&¢ nhu RFLP
(Restriction fragment length polimorphism). Cac
phuong phép nay bude diu déu da phat huy hiéu qua
va c6 thé sir dung dé xac dinh tinh chinh Xdc cua cay
phén loai dya trén kiéu hinh. Ngoai ra, mot sb nghién
clru vé ma vach phan tir cing nhu giai ma mot phan
genome céac lodi thudc chi nay di dugc tién hanh
(Brozynska et al., 2014; Dong et al., 2014). Trén thé



gidi, viéc st dung phwong phip mi vach DNA dé
phan loai cac loai sam thudc chi Nhan sim di phd
bién va thong dung tir nhitng nam giita thap ky 90
cua thé ky tru6e. Cac ma vach phan tir duge st dung
dé phan loai cac loai sam thudc chi Nhan sim twong
d6i nhiéu, ching c6 thé nim trong genome nhan nhu
vung ITS (internal transcribed spacers), /8S rRNA,
trong ty thé nhu nadl hodc nim trong hé gen lyc lap
nhu matK, psbA-trnH, psbK-I, pspM-trnD, rpsié,
trnC-trnD.... Trong céac chi thi nay thi vang ITS,
psbA-trnH va trnC-trnD cho thiy nhiéu da hinh don
nucleotide hon ci va c6 thé ding dé xac dinh loai va
phén loai nhém cho chi Nhan sam (Komatsu et al.,
2001; Zhu et al., 2003; Lee, tWen, 2004; Zuo et al.,
2011). Nam 1996, Wen va dong tac gia da cong bd
cay phat sinh chung loai ctiia 12 loai sam khac nhau
thuoc chi Nhan sim phan bd & Bic My va Pong A
dya trén trinh ty ving barcode ITS c6 d¢ dai tir 606
dén 608 bp gém vung ITS1, ving xen 5,8S va ITS2.
Komatsu va dong tac gia (2001) da giai trinh tu cac
gen 18S va matK nhiam nghién ctru so sanh dic diém
di truyen cua P. vietnamensis va P. quinquefolium.
Két qua cho thdy hai loai hoan toan tuong dong &
gen 18S va khac nhau & 10 vi tri trén gen matK. Nam
2004, Lee va Wen cong bd mot barcode khac cua chi
Nhan sam 13 ving #nC-trnD ndm xen giita hai gen
trnC va trnD trong hé gen luc lap. Dya trén trinh ty
ving nay két hop véi ITS, nhém nghién ctru da xay
dung cay phat sinh chung loai cua 18 loai trong chi
Nhén sdm va 2 loai thudc chi Aralia. Bén canh do,
mot sd barcode khac nhu ving #nK két hop véi
viung 18S rRNA ciing dugc cac nha khoa hoc ¢ dai
hoc dugc Toyama sir dung va xay dung thanh cong
cay phat sinh chung loai cta 13 loai (Fushimi ef al.,
1996; Zhu et al., 2003). Trong nghién ctu nay, P.
vietnamensis var. fuscidiscus dugc xac dinh 1a mot
thir cua P. vietnamensis Ha et Grushv. c¢6 phan bd &
Van Nam, Trung Qudc va th nay khic véi P.
viethamensis & 4 Vi tri trén gen #rnK. Két qua phan
tich dir liéu thong tin gen 18S-rRNA va #nK cho
théy P. vietnamensis Ha et Grushv va P.
vietnamensis var. fuscidiscus ¢ mdi quan hé di
truyén gan gli va chung nhanh véi P. zingiberensis
¢6 ngudn gdc & Van Nam, Trung Québc. Céc cong
trinh nay da chiing minh dwoc viée str dung cac ving
chi thi barcode dé phan loai chi Nhan sdm I hoan
toan kha thi va m¢ ra co hdi xdy dyng mot bo ma
vach phan tir hoan chinh cho chi nay. Cac nghién
ciru xay dung cay phat sinh chung loai chi Nhan sam
tir d6 dén nay déu st dung trinh ty ving ITS cua cac
méu nhu mét tiéu chuén dé tham chiéu ciing nhu két
hop véi cac barcode khac dé c6 két qua toan dién
hon (Lee, Wen, 2004; Zuo et al., 2011; Chen et al.,
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2013). Gan day, vang ITS2 c¢6 do dai 218-235 bp da
dugc nhiéu nhém nghién ctru st dung nhu mot
barcode chuan dé phan biét cac loai sam. Trong cong
trinh cong bd gan day, Ali va dong tac gia (2012) da
phén loai dugc 12 loai véi vung trinh ty ITS. Trinh
ty nay cling dugc Chen va déng tac gia (2013)
nghién ctru dé xdy dung cdy phan loai. Trong do,
nhom nghién ctru da chi rd trong vung trinh ty ITS2
tuong d6i ngén, cac loai sim khac nhau thudc chi
Nhén sdm sé& biéu hién tir 2-3 da hinh don nucleotide
(SNPs) (Chen et al., 2013).

GIAI MA GEN VA HE GEN CAC LOAI THUOC
CHI NHAN SAM O VIET NAM

Trong khuén khd cac chwong trinh khoa hoc va
cong nghé cac cip, kha nhiéu dé tai thyc hién giai
ma mot ph?m hodc toan bd hé gen & mot s6 d6i tuong
sinh vat di duoc thuc hién nhu: (i) D& tai “Nghién
clru giam dinh gen hai cdt liét sy bang ky thuat gen”
(thuoc Chwong trinh KC.04.23/01-05); (ii) Pé tai
“Nghién ctru giai ma genome ty thé cac toc nguoi
Viét Nam va dinh huéng ung dung” (Chuong trinh
KC.04.25/01-05); (iii) Dé tai “Nghién ctru giai trinh
ty mot phin bo gen va xdy dung co sé dir liéu
genome Tom st (P. monodon)” (Chuong trinh Cong
ngh¢ sinh hoc Nong nghiép — Thiy san, 2008-2010);
(iv) Dé tai “Giai ma, phan tich hé gen cta cic ching
virus 16 mdm long moéng dang luu hanh & Viét Nam
va tmg dung trong chuin doan va dinh hudng san
xudt vaccine” (Chwong trinh NAFOSTED, 2010-
2012)... (v) Dé tai “Nghién ctru bién ddi gen, nhiém
sac the & nhitng ngudi c¢6 ndng do dioxin trong méau
cao” (Chuong trinh khoa hoc va cong nghé trong
diém cép Nha nuéc, 2011-2015); (vi) Dé tai “Giai
trinh ty h¢é gen loai vi tado bién di dudng cua Viét
Nam Schizochytrium mangrovei PQ6 (thudc Chuong
trinh KC.04.20/11-15); (vii) Dé tai “Nghién ctru giai
mi genome mot s6 gidng lua dia phuong ciia Viét
Nam” (Chuong trinh Nghi dinh thu Viét Nam —
Vuong qubc Anh)...

DPéi voi chi Nhan sam, Viét Nam c6 cac loai
moc tu nhién rat co gia tri lam thudc nhu Sam vii
diép (P. bipinnatifidus), Tam that hoang (P.
stipuleanatus), Sam Ngoc linh (Panax vietnamensis
Ha et Grushv.), Sam lai chau (Panax viethamensis
var. fuscidiscus). Trong d6, Sam Ngoc linh 1a loai
dac biét c6 gia tri khoa hoc va kinh té. Sam Ngoc
linh dugc xac dinh 1a mot cay thudc quy cua Vit
Nam v6i nhidu thanh phan saponin, ham lugng cac
acid amine, cac chat khoang vi lugng trong cu, 14 va
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& hon nhidu nhiing loai sim khac (Sach Do Viét
Nam, Phan II. Thuc vat, 2007; La Dinh M&i ef al.,
2013; Phan Ké Long er al., 2014). Sam ngoc linh
duogc phat hién vao nam 1973 va dén nam 1985 maoi
dugc cong bd 1a hoan toan méi ddi véi khoa hoc.
Pén nay, Sdm ngoc linh chi dwgc phat hién ¢ ving
nti Ngoc Linh thudc hai tinh Quang Nam va Kon
Tum, Gia Lai va Lam Ddng. Ngoc Linh 1a dy nai
cao thtr hai ctia Viét Nam, c6 toa d¢ dia ly tur
107°50’ — 108°7° kinh tuyén Poéng va tir 15°0° —
15°10° vi tuyén Bic, dinh cao nhit 1 Ngoc Linh cao
2598 m. Nhitng diém vén truéc ddy co Sam Ngoc
linh moc ty nhién, chii yéu tap trung & dia ban cua
hai huyén Pak T6 (tinh Kon Tum) va Tra My (tinh
Quang Nam). Tuy nhién, do ving phan bé han ché
va viéc khai thac qua mic di khién Sam Ngoc linh
tré nén cuc hiém trong tuy nhién. Sim Ngoc linh da
duogc dua vao danh luc dé ctia IUCN (2003) va danh
sach cac loai han ché khai thac va sir dung vi muc
dich thuong mai (Nghi dinh 32/2006/ND-CP ngay
31 thang 3 ndm 2006 vé quan ly thyc vat rimg, dong
vt rimg nguy cp quy hiém).

Dé bao tdn va phat trién cay duoc liéu quy
hiém nay, mot s6 nhom nghién ctu da thyc hién
tai sinh va nhan vo tinh S&m Ngoc linh va phén
tich hoat chat saponin. Nhiing thi nghiém budc
dau da thu dugc cdy, nhung cdy yéu, kho phat
trién ngoai diéu kién tu nhlen (Nguyén Ngoc
Dung, 1995). Nhitng nim gin day, nhom nghién
cuu cua Duong Tén Nhut tai Vién Nghién cuu
khoa hoc Tay Nguyén thudc Vién Han lam Khoa
hoc va Cong nghé Viét Nam da thanh cong trong
nhan v tinh Sdm Ngoc linh ¢6 chit lwgng cho san
xuat (Duong Tén Nhut er al., 2010; 2012a, b)
trong khudn khé cac dé tai “Hé théng nudi cay 16p
mong té bao trong nghién ciru chuong trinh phat
sinh hinh thai va bao tén cdy Sam Ngoc linh”;
“Nghién ctru nhan gidng vé tinh va san xut sinh
khéi 1& cay Sam Ngoc linh (Panax vietnamensis
Ha et Grushv.) (2008-2011)...

Cac nghién ctru vé nhan dang hinh thai va su
dung chi thi phan tir cac loai thudc chi Nhan sam
trén co so phan tich mot s6 ving DNA da va dang
duoc trién khai thuc hién, tuy nhién, & muc 46 va
quy mé tuong ddi han ché. Viéc phan loai chi yéu
dya trén cac dic diém hinh thai cua than, 14, ré cua
cidy sam két hop véi phén tich cac hop chét
saponin (La Pinh Md&i et al., 2013). Nam 2007,
Nguyén Tap va dong tac gia da su dung k¥ thuat
RAPD dé xay dung co s6 dit liéu DNA clia mot s6
cay thudc quy trong d6 c6 Sadm Ngoc linh (Nguyén

Tap et al., 2007). Viéc sit dung cac ma vach phan
tir da dugc ap dung nhung chua phong phu va toan
dién. Cac vung gen ma vach dugc st dung chu yéu
la ving matK va ITS (Nguyén Thi Phuong Trang
et al.,, 2011; Nguyén Vin Dat, Tran Thi Phuong
Anh, 2013). Nam 2011, Nguyén Thi Phuong
Trang va dong tac gia da cong bd phat hién vé mot
loai sim méi ¢ Viét Nam dya trén phan tich céc
sai khac trong trinh ty viung ITS so véi cac loai
khac thudc chi Nhian sim phan bd ¢ Pong A
(Nguyén Thi Phwong Trang et al., 2011). Vi
Huyén Trang va dong tic gia (2013) da nghién
cuu xdy dyng ma vach DNA cho Sam Ngoc linh
trén co s& 5 chi thi DNA ma vach psbA-trnH,
matK, trnL, rbcL va ITS. Nhom tac gia da chung
minh trong 5 chi thi ma vach nghién ctru, psbA-
trnH 1a chi thi c6 tiém nang nhét, cho phép phan
biét Sam Ngoc linh véi cac loai sam khéc trén thé
gidi voi do chinh xac cao. Viée xac dinh dugc céc
chi thi phan tu cho phép xac dinh chinh xac duogc
loai sdm nay doéng vai tro quan trong trong viéc
bao ton, san xudt va dam bao chat lugng san phdm
cho thuong hi¢u Sam Ngoc linh.

KET LUAN

He thong gidi trinh tw gen thé hé mai ra doi 1a cude
cach mang trong ddi moi trong cong nghé, la co so
khoa hoc cho sy phat trién cta rat nhiéu linh vuc lién
quan. Déi v6i cac loai thudc chi Nhan sam, nhu da
phén tich & trén, trén thé gidi, nhiéu nghién ctru tap
trung giai md hé gen biéu hién, hé gen luc lap va cac
ving gen 0 gid trj trong nhan dang. Trong nudc, chi ¢6
mot s6 nghién ctru vé chi thi phan tir dugc tién hanh va
chura ¢6 nghién ctru thyc hién viéc giai ma trinh ty hoan
chinh hé gen. Vi vay, céc nghién ciru lién quan dén viée
giai ma h¢ gen, xay dung co sd dit liéu hé gen cua cac
loai thudc chi Nhan sdm c6 y nghia khoa hoc va thuc
tién. Thong tin vé hé gen duoc giai ma va cac ma vach
phan tir dugc xac dinh hd trg cho cic nghién ciru co
ban va tmg dung, trong d6 ¢ cac nghién ciru vé mdi
quan hé di truyén, lap ban d6 va xay dung hé théng cac
chi thi phan tir, nghlen ctru chirc ning gen, hd tro cong
tac nhan dang, bao ton va khai thac, st dung bén vimg
ngudn gen quy hiém nay.

Loi cam on: Cong trinh dwoc thuc hién trong khuon
khé @é tai: “Gidi ma hé gen luc lap cua Sam Ngoc
linh (Panax viethamensis Ha et Grushv.)”, md sé
VAST02.01/16-17, thugc cac huong khoa hoc cong
nghé uu tién cdp Vién Han lam Khoa hoc va Cong
nghé Viét Nam va nhiém vu: “Tao co so dir liéu ma



vach ADN cho cdc lodi cdy nghién ciru” thupe dé

- “Xay dung co so dit liew ma vach ADN (DNA
barcode) cho mot 56 lodi cdy lam nghiép g6 lom, lam
san ngodi g6 cé gia tri kinh t”’ (2014-2017)
(Chwong trinh Trong diém Phat trién va Ung dung
Cong nghé sinh hoc trong linh vuc néng nghiép va
phdt trién néng thén dén nam 2020, B Nong nghiép
va Phdt trién Néng thon).
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GENOME SEQUENCING IN PLANTS AND THE GENUS PANAX L.
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SUMMARY

Advances in genome sequencing technologies have created a new genomic era of life sciences research
worldwide in which a number of modern and sophisticated techniques and tools have been developed and
employed. Many countries have invested in plant genome sequencing as part of a sustainable development
strategy. Each year, the number of plant genomes and transcriptomes sequenced has increased. The results
obtained offer opportunities for fundamental and applied research, provide valuable data for identification of
genes or molecular markers linked to traits that are important for selection, cultivation, and/or production. In
Vietnam, partial or complete genome sequencing of crops has been recently conducted, primarily as part of
international collaborative projects. The genus Panax L. (Araliaceae family) is comprised of several species of
commercial value with narrow distributions such as P. bipinnatifidus Seem., P. stipuleanatus H.T.Tsai &
K.M.Feng, and Panax vietnamensis Ha et Grushv. Despite their very important roles in traditional medicine,
understanding of their genetic characteristics is still limited. Molecular studies on the genus have, so far, only
evaluated limited markers for phylogenetic analysis. Therefore, genome sequencing of these important herbal
plants is needed to understand their genetic characteristics, their evolutionary history and the genes and
biochemical pathways contributing to medicinally important metabolites. This review summarizes all related
genome sequencing technologies including the most recent advances in the last decade and their applications in
genome and transcriptome sequencing of plants in general and in the genus Panax L. in particular.

Keywords: next generation sequencing, chloroplast, genome, transcriptome, Panax L.
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