Khoa hoc Y - Duoc n——

Panh gia da dang di truyén
mot sO0 mau giong sam thu thap tai Lai Chau

Pham Quang Tuyén", Nguyén Minh Pirc2, Khwong Thi Bich?, Nguyén Thai Dwong?, Nguyén Trudong Khoa?,
Bui Thanh T4an2, Nguyén Thi Hoai Anh', Trinh Ngoc Bon', Tran Thi Kim Hwong®, Tran Ding Khanh?, Khuat Hiru Trung?

'Vién Nghién citu lam sinh, Vién Khoa hoc lam nghiép Viét Nam
Vién Di truyén nong nghiép, Vién Khoa hoc néng nghiép Viét Nam
3So Khoa hoc va Cong nghé Lai Chdu

Ngay nhan bai 4/12/2017; ngay chuyén phan bién 8/12/2017; ngay nhan phan bién 9/1/2018; ngay chp nhéan dang 19/1/2018

Tom tit:

Sam Lai Chau (Panax vietnamensis var. fuscidiscus) 1a mot loai duge lleu quy hiém tai Viét Nam. Do bi khai thac qua
mu’c, hién nay sam Lai Chau dwgec liét ké ¢ thir hang Bi tuyet chiing trim trong. Chinh vi thé, viéc bao ton va phat
trién loai du’o’c liéu quy nay khong chi gép phan lam tang so lwgng cia loai trong tw nhién ma con can thiét de phat
trién nguon ciy thudc quy cung cip cho nhu ciu ciia ngudi dan. Poan trinh tu gen ITS1-5.8S-ITS2 ciia 24 miu sim
Lai Chau thu thip tai Mwong Té, Lai Chau da dworc giai trinh tw dé nghién ciru sy da dang di truyén. Mirc twong
dong di truyén ciia 24 miu sim Lai Chau dao dong trong khoing 96,27 dén 100%. Dya vao sy sai khac vé trinh ty
gen ITS1-5.8S-ITS2 dé nhén biét chinh xic 24 ngudn gen ciia cic miu sim Lai Chau.

Tir khod: Da dang di truyé;n, ITS (Internal Transcribed Spacer), Panax vietnamensis var. fuscidiscus, sim Lai Chdu.

Chi sé phin loai: 3.4

M6 dau

Chi sam Panax L. gdm 15 loai va dudi loai, hau hét
chung 13 ngudn duoc lidu cho y hoc ¢b truyén nhu cac loai
Nhan sam, Nhan sdm Hoa Ky, Tam that, Nhan sam Nhat
Bén va sam Ngoc Linh. Sdm Lai Chau (Panax vietnamensis
var. fuscidiscus) c6 tén goi khac 1a Tam thit hoang Mudng
Té, Tam thét rimg, Tam that den. Nam 2013, loai ciy nay
da dugc cong bd phat hién tai Lai Chau va dang trén cac
tap chi khoa hoc qudc té uy tin, dong thoi dang ky mau
ADN vao Genbank. Tinh dén nim 2016, dién tich phan bd
tu nhién cua sam Lai Chau da giam dang ké, chi con lai rat
it (cay phén bd rai rac) trong rung rdm nguyén sinh chua bi
tac dong hodc tac dong nhe thudc vung nui cao xa Pa V¢ Sur,
Ka Lang, Thum Liim va Ta Ba thudc huyén Muong T¢, tinh
Lai Chau. Hién nay, do bi khai thac v6 t0i va, sam Lai Chau
duoc ligt ké 6 thL'r hang Bi tuyét chung trd‘m trong (CR) Vi

chuan cua Lién minh Quoc te bao ton th1en nhién va tai
nguyén thién nhién IUCN) [1].

Tai nhiéu nuéc trén thé gio1, viée st dung cac chi thi
phén tir trong phén loai chi Panax da dugc trién khai va dat
duogc nhidu két qua mang tinh tng dung cao. Shim va cs
(2003) [2] tién hanh phan biét P. ginseng (Han Qudc) véi cac
taxon Panax khac gf“)m Nhan sam SheoAn (Trung Quéc), P
notoginseng (Trung Qudc), P. japonicus (Nhat Ban) va hai
loai Nhan sam thudc loai P. quinquefolius tt My va Canada
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dugc thu thap tir 6 ving khac nhau bang ky thuat RAPD.
Thuan va cs (2010) [3] ciing da sir dung k¥ thuat RFLP voi
cac moi khuéch dai cac ving rADN 18S va ITS ciing nhu k¥
thuat Random Amplified Microsatellite (RAMS) xac dinh
duoc 4 loai la P. ginseng, P. quinquefolius, P. notoginseng
va P, vietnamensis. Gan day, Lee va cs (2011) [4] dd phat
trién mot chi thi SCAR dén xuat tir ISSR dé nhan dang cac
chung giéng sdm P, ginseng nham phén biét cac chiung nong
nghiép c6 dic tinh tot phuc vu cho chon gidng, két qua nay
1a cong cu chi thi ADN hiru ich dé x4c dinh Nhan sam Han
Qudc (dic biét 1a ching Sunwon), quan 1y hat giéng va
cac chuwong trinh chon gidng dwoc hd tro bang chi thi phan
tir. Tai Viét Nam, trudc day ciing dd co nghién ciu vé su
dung chi thi phan tor dé phan tich mdi quan hé di truyén
clia cdc mau sim va tam thét thu thap tai Lai Chau cua tac
gia Phan K& Long va cs (2014) [5]. Két qua nghién ctru
chi ra rang, sam Lai Chau (P, vietnamensis var. fuscidiscus)
va sam Ngoc Linh (P. viethamensis var. vietnamensis) tao
thanh nhanh riéng biét va c6 mdi quan hé gan giii voi Panax
zingiberensis. va Tam that tring (P stipuleanatus). Gan
day, Nguyen T.P. Trang va cs (2017) cling tng dung ADN
Barcoding dé xac thyc mot s6 loai trong chi Panax, trong d6
¢6 sam Ngoc Linh va sam Lai Chau [6].

Trinh tu ITS duogc sir dung phd bién cho cac nghién ciru
phan tu ¢ thyc vat nham xéac dinh mdi quan h¢ gitra cac loai
gan giii vé nguon gdc tién hoa. Trong nghién ctru ndy, ching
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Abstract:

Lai Chau Gingseng (Panax vietnamensis var. fuscidiscus)
is a medicinal plant which has recently been found in
Lai Chau province, Vietnam. In this study, the internal
transcribed spacer (ITS) markers were employed to
investigate the genetic diversity and variability of 24
individual plants collected in Muong Te, Lai Chau. The
ITS1-5.8S-ITS2 gene sequence of 24 samples of Lai
Chau Gingseng was identified. The genetic similarities of
them were ranged from 96.27 to 100%. This study may
be useful information in quality control, propagation,
cultivation and conservation of this medicinal plant.

Keywords: Genetic diversity, ITS, Lai Chau Gingseng,
Panax vietnamensis var. fuscidiscus.

Classification number: 3.4

t6i str dung trinh ty ITS dé danh gia da dang di truyén mot
s6 mau giéng sam Lai Chau phuc vu cho cong tac tuyén
chon, bao ton va phat trién ngudn gen quy.

Vat liéu va phuong phap nghién ciiu
Vit ligu
Vit liéu sir dung trong nghién ctru 1 24 méu gidng sdm

Lai Chau duogc thu thap ¢ cac xa Pa V& St va Thu Lim
thudc huyén Muong Te, tinh Lai Chau (bang 1).

Héa chat

Nghién ctru st dung mot s6 hoa chét thong dung ding
trong sinh hoc phan tr cua cac hang Sigma, Merck... nhu
CTAB, Tris base, Boric acid, NaCl, dNTPs, EDTA, 6X
orange loading dye solution, Taq Polymeraza, ethanol,

2-propanol, acetic acid glacial, phenol, chloroform,

isoamyalcohol, agarose, cac moi ITS (bang 2).
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Bang 1. Danh sach 24 mu giong sam Lai Chau.
STT Kill)llisu Tén gidng Dia diém thu thap
1 AS03 Sam Lai Chau Pa V& Sir- Muong Té
2 AS04 Sam Lai Chau PaVé Sir- Muong Té
3 AS05 Sam Lai Chau PaVé St - Mudng Té
4 MX1 Sam Lai Chau Pa V& St - Muong Té
5 MX4 Sam Lai Chau Pa V¢ Su - Muong Te
6 PTI1 Sam Lai Chau Thu Liim - Muong Té
7 PT14 Sam Lai Chau Thu Liim - Muong Té
8 PT19 Sam Lai Chau Thu Liim - Muong Te
9 PTI Sam Lai Chau Thu Liim - Muong Té
10 PT7 Sam Lai Chau Thu Liim - Muong Té
11 PTS Sam Lai Chau Thu Liim - Muong Te
12 PX10 Sam Lai Chau Thu Liim - Muong Té
13 PX17 Sam Lai Chau Thu Liim - Muong Té
14 PX23 Sam Lai Chau Thu Liim - Muong Té
15 PX8 Sam Lai Chau Thu Liim - Muong Té
16 PX9 Sam Lai Chau Thu Liim - Muong Té
17 SLCI0 Sam Lai Chau PaVé Sir- Muong Té
18 SLC2 Sam Lai Chau PaVé St - Muong Té
19 SLC3 Sam Lai Chau Pa V& Sir- Muong Té
20 SLC7 Sam Lai Chau PaVé Sir- Muong Té
21 SLC9Y Sam Lai Chau PaVé St - Muong Té
22 PTPX4 Sam Lai Chau tim Pa V¢ Str - Muong Té
23 PTPX3 Sam Lai Chau tim Pa V¢ Sur - Muong Te
24 PTPX2 Sam Lai Chau tim Pa V¢ St - Muong Té
Bang 2. Danh sach cac moi ITS.
TT Trinh ty nucelotide
ITS1 GGAAGGAGAAGTCGTAACAAGG
ITS8 CACGCTTCTCCAGACTACA
Phwong phap nghién ciru
Téch chiét ADN tong so: Trong nghién ciru ndy, ching
toi da lya chon phuong phap st dung CTAB cuia J. Doyle va
L. Doyle (1987) [7] c6 mot s6 cai tién nho dé tién hanh tach
chiét ADN tir cac mau nghién ctru.
Phan trng PCR dwoc thuc hién voi dung tich 20 ul: Bém
28



chira 2 mM MgCl,, 0,25 mM mdi loai NTP, 1U Taq DNA
polymerase (Thermo Scientific), 0,2 pM moi va khoang 30
ng khuén mau ADN va nudc cét ding cho PCR.

Chuong trinh chay PCR: Céac phan ung PCR duoc thuc
hién theo chu trinh nhiét: 94°C (5 phut), 35 chu ky [94°C (1
phit), 59°C (45s), 72°C (50s)] va két thiic & 72°C (5 phit).
Sau khi hoan thanh chuong trinh chay PCR, san pham PCR
dugc bd sung 4 ul thude nhudm rdi tién hanh dién di.

Phwrong phap thoi gel theo kit Qiagen:

- Cit liy doan ADN mong mudn tir gel agarose, cho
doan gel vira cit vao dng eppendorf 2 ml. Bé sung buffer
QG theo ty 1€ 3:1.

- U & nhiét d6 50°C trong khoang 10 phut cho dén khi
gel tan hoan toan.

- Cho dung dich mau da hoa tan & trén vao cot QIAquick
va ly tam véi toe d6 13.000 vong/phut trong 1 pht.

- B6 sung 500 pl buffer QG vao cot QIAquick va ly tim
v6i toe d6 13.000 vong/phut trong 1 phut dé loai hét agarose
du thtra.

- B6 sung 750 pl buffer PE vao cot QIAquick, dé cot
thang dting 5 phut sau do6 ly tdm véi toc do 13.000 vong/
phut trong 1 phut.

- Chuyén cot QIAquick sang 6ng microcentrifuge 1,5
ml sach.

- Dé hoa tan ADN, bd sung 30 pl nuée (pH = 7-8,5) vao
gilta mang cua cot QIAquick va ly tdm véi tée do 13.000
vong/phut trong 1 phut, thu lugng ADN tinh sach.

Phuwong phdp gidi trinh tir: San pham PCR vung ITS sau
khi tinh sach dugc doc trinh ty tai Vién Cong nghé sinh hoc
thudc Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Két
qua giai trinh tu duoc so sanh voi céac trinh ty tuong dong
trén NCBI. Sau do cac trinh ty dugc tip hop lai va phan tich
bang chuong trinh MEGA v6.0 va CLC v8.02 d¢é tao cay
phat sinh loai.

Két qua va thao luan
Két qud phdn tich cdc sdn phtfm khuéch dai

Sau khi thyc hién phan tmg PCR, san pham khuéch dai
v6i cap mdi ITS1/ITS8 va duge dién di trén gel agarose 1,5%
cho bang don hinh v6i kich thudc khoang 750 bp (hinh 1).
Sau khi khuéch dai san pham PCR, chung t6i tién hanh thoi
gel bang viéc sir dung cot QIAquick Spin Columns (USA)
nham thu dugc san phém PCR dac hiéu.
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Hinh 1. Két qua dién di san pham PCR véi cap mdi ITS1/
ITS8 trén 24 mau sam Lai Chau véi thang chudn Marker
100 bp va mau déi ching trang (H,0).

Két qua gidi trinh tw viing ITS-rADN ciia cdc mdu sim
Lai Chau nghién ciu

Kich thuéc doagn trinh tw cia cdc mau sém Lai
Chéu: San phim PCR véi cip mdi ITS1/ITS8 (ITSI:
GGAAGGAGAAGTCGTAACAAGG/ITSS:
CACGCTTCTCCAGACTACA) sau khi tinh sach duoc
phan tich tryc tiép trén may giai trinh ty ABI PRISM 3100
DNA Analyzer (Applied Biotech) va phan mém MEGA v60,
két qua cho ra gian d6 ¢6 cac dinh (peak) v6i 4 mau sic khac
nhau tuong tmg véi 4 loai nucleotide va biéu thi day trinh tu
cac nucleotide (hinh 2). Két qua da thu duoc 24 doan trinh
tu ITS cua 24 mau sdm Lai Chau véi s6 nucleotide khac
nhau trén timg miu gidng.
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Hinh 2. Mgt doan gian db cé cac dinh véi 4 mau sic khac
nhau tuong (ing vé6i 4 loai nucleotide cia miu sam Lai
Chau PT7.

3

Vao nam 2012-2013, nhém nghién ctru ctia Phan Ké
Long va cs di tién hanh thu thdp mau, giai trinh ty P
vietnamenesis tai Kon Tum va mot taxon Panax tai Lai
Chau, cong b trinh ty viing gen marK va ITS-rDNA (ITS1-
5,8S va mot phan ITS2) cia taxon nay 1én Genbank va xac
dinh day la taxon P. vietnamensis var. fuscidiscus Komatsu,
Zhu & Cai (http://www.vast.ac.vn). Trinh ty ITS-rtDNA ma
cac tac gia cong bd 1a trinh tw ving ITS1-5,8S va mot phan
ITS2 c6 kich thude 588 bp.

Két qua phan tich ving ITS-rADN cho thdy, trinh tu
cac nucleotide giita cac mau sam Lai Chau c6 sy khac biét
nhau. Cu thé, cac mau giéng nghién ctru ¢6 ty 16 Guanin va
Cytosine cao hon ty 1€ Adenine va Thymine, hay n6i cach
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khéc 1a déu co thanh phan %GC cao hon thanh phan %AT.
Mau AS03, AS04, AS05 déu co thanh phin GC cao nhat
(59,9%) va c6 thanh phan TA (40,1%) thap hon. Ty 1& thanh
phan %GC trung binh & ca 24 mau nghién ctru 1a 59,3% va
ty 18 thanh phan %AT trung binh 40,7% (bang 3).

Bang 3. Thanh phan bén loai nucleotide clia cic miu
giong nghién ciu.

Mau giéng RESR Téng s.i")
(W) c A G GC AT nucleotide
AS03 21,8 293 18,4 30,6 59,9 40,1 588
AS04 21,8 293 18,4 30,6 59,9 40,1 588
AS05 21,8 29,1 18,4 30,8 59,9 40,1 588
MX4 21,8 293 18,5 30,4 59,7 40,3 588
PT1 224 289 18,4 30,3 59,2 40,8 588
PT11 22,1 288 18,7 30,3 59,1 40,9 587
PT14 22,1 287 18,7 30,4 59,2 40,8 588
PT19 22,1 289 18,5 30,4 59.4 40,6 588
PT5 223 28,7 18,5 30,4 59,2 40,8 588
PT7 21,9 29,1 18,7 30,3 59,4 40,6 588
PTPX2 22,0 292 18,3 30,5 59,7 40,3 590
PTPX3 229 28,6 18,3 30,2 58,8 41,2 590
PTPX4 21,9 29,1 18,5 30,4 59,5 40,5 588
PX10 224 289 18,7 29,9 58,8 41,2 588
PX17 22,6 28,7 18,4 30,3 59,0 41,0 588
PX23 223 287 18,7 30,3 59,0 41,0 588
PX8 223 28,7 18,5 30,4 59,2 40,8 588
PX9 223 287 18,7 30,3 59,0 41,0 588
SLC10 223 28,7 18,5 30,4 59,2 40,8 588
SLC2 22,6 284 18,5 30,4 58,8 41,2 588
SLC3 22,6 284 18,5 30,4 58,8 41,2 588
SLC9 22,3 287 18,7 30,3 59,0 41,0 588
MX1 22,1 29,1 18,2 30,6 59,7 40,3 588
SLC7 22,3 287 18,5 30,4 59,2 40,8 588
KJ418189.1" 22,1 29,1 18,2 30,6 59,7 40,3 588
Trung binh 22,2 28,9 18,5 304 59,3 40,7 588,1

*: Trinh ty tuong Ging clia sam Lai Chau dugc |1dy t Genbank v6i ma truy
cap laKJ418189.1.

Két qua so sanh trinh tw nucleotid viing ITS-rADN ciia
cde mdu sam Lai Chdu: Trinh tu doan ITS-rADN cua 24
mau sam Lai Chau sau khi da xac dinh duoc dem so sanh
v6i nhau. Phép so sanh giong hang duoc thuc hién bang
phan mém Megav6.0 va CLC v8.02. Két qua duoc thé hién
¢ hinh 3.
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Hinh 3. Két qua giong hang, giéng cot 24 trinh ty ITS-
rADN ctia sam Lai Chau.

Két qua hinh 3 cho thay, su khac biét giita cac trinh tu
chu yéu la cac vi tri da hinh don (SNP), trong d6 1 nucleotide
bi thay thé boi mot nucleotide khéc, bén canh do cling co rat
nhiéu khoang trong giita cac trinh ty. Diéu nay c6 thé 1a do
hé qua sy bién dong theo hudng mat va ting thém (deletion
va insertion) mot hay mot s6 nucleotide trong trinh ty ving
ITS-rADN cua cac mau sim Lai Chau khao sat. 24 mau sam
Lai Chau dugc nghién ctu c6 su khac biét rat it vé trinh tu
vung ITS-rADN, su bién dong trinh ty giita cac mau thé
hién rd nhat & khoang 200 nucleotide dau va 200 nucleotide
cudi. Do vay dan dén su khac biét vé trinh ty doan ADN
thu duoc.

Thuc hién so sanh timg cip bang cong cu BLAST thu
dugc hé sb twong dong trinh tu ving ITS-rADN giita 24
mau sam Lai Chau nghién ctru. Két qua ma tran nhan dang
trinh tu dugc thé hién & bang 4.



Bang 4. Hé s6 tuong dong va khoang cach di truyén trinh
tu viing ITS-rADN giiia 24 mau sam Lai Chau.
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Két qua bang 4 cho théy, coO sy tuong déng cao gitta 24
trinh ty cia 24 mau sim Lai Chau, hé sé twong dong cao
nhit 1a 100%, con hé sé thap nhat 1a 96,27%; khoang cich
di truyén gan nhét 1a 0,00 va xa nhat 1a 0,03.

Cay phin logi trinh tw ITS-rADN ciia 24 méu sam Lai
Chéiu

Sau khi xac dinh dugc trinh ty nucleotide vung ITS-
rADN tién hanh dung cay phan loai. Két qua thé hién &
hinh 4.
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Hinh 4. Cay phan loai 24 mau sam Lai Chau dua trén so
sanh trinh tu ITS-rADN.

Két qua nghién ctru mdi quan hé ho hang cua cic mau
sam thu dugc ¢ Lai Chau véi cic loai/thtr trong cung chi
trén co sd phan tich trinh ty nucleotide vung gen ITS-
rADN (hinh 4) bang phuong phap Maximum Likelihood
déu cho thay, cac mau sim thu ¢ Lai Chau nam trong hai
nhom. Nhom 1, gom 10 trinh tw ving ITS-rADN ciia céc
mau: PT19, PT7, MXI1, PTPX2, PTPX4, MX4, AS03,
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AS04, AS05, PTPX3 va trinh ty sim Lai Chau dugc lay tir
Genbank voi ma truy cép la KJ418189.1 cling thudc nhom
nay. Nhom 2, gdm trinh tu ving ITS-rADN ciia 14 mau con
lai: PX17, SLC2, SLC3, PX10, PX8, SLC10, SLC7, PX23,
PT5, PT11, PT14, PT1, PX9 va SLC9.

Két qua nghién ctru da xac dinh dugc trinh tu nucleotide
ving ITS-rADN cua 24 mau sim Lai Chau. Kich thudc
ving ITS dao dong tir 587 dén 590 bp va ty 1¢ % (G+C) dao
dong tir 58,8 dén 59,9%, trung binh 14 59,3%. V&i két qua
thu duogc nhu vay thi 24 mau sim Lai Chau nghién ctru c6
két qua twong ty nhu kich thudc va ty 18 thanh phan (G+C)
vung ITS ctua nhiéu loai thuc vat hat kin d3 dugc cong bo.
Viéc xac dinh trinh tu va su dung trinh tu nucleotide doan
ITS-rADN dé so sanh nhim tim ra mdi quan hé tién héa
giita cac loai hodc su da dang di truyén cua céac ca thé trong
cing mot loai da dugc sir dung phd bién tir 1au trén thé gidi.

Két qua phén tich vé quan hé phat sinh giita 24 mau sdm
Lai Chéau nghién ciru va taxon cung chi v6i d6i tuong nghién
cttu c6 quan hé vd&i Panax vietnamensis var. fuscidiscus,
trén ving bao ton ITS1-5,8S rDNA-ITS2 hay ving gen
ITS-rADN. Mtic tuong dong di truyén ctia 24 mau nay dao
dong trong khoang 96,27 dén 100%.

Sau khi xac dinh duoc cac mau sam Lai Chau Panax
vietnamensis var. fuscidiscus thu thap tai Muong Te, viéc
st dung trinh ty viung ITS1-5,8S rDNA-ITS2 cho phép phan
biét cac su khac biét duoc khao sat va ciing thé hién rd mdi
quan hé phat sinh gifta taxon nay.
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