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TOM TAT 

Cdc logi sam thu d Lai Chau bao gdm sdm Lai Chdu (Panax vieinamensis vsr. fuscidiscus) va Tam that 
Irdng (Panax stipuleanalus) da dugc nghien ciiu mdi quan he di tmyen tren co sd phSn tich trinh tu nucleotide 
viing matK. va ITS-rDNA. Da xac djnh dugc sdm Lai Chau (P vietnamensis var.fuscidiscus) cd chiSu d&i viing 
matK Id 1485 nucleotide va khac vdi sdm Nggc Linh (P. vietnamensis var, vieinamensis) 02 nucleotide Chilu 
ddi vung ITS-rDNA cua sdm Lai Chdu(P vietnamensis var. fiiscidiscus) 588 nucleotide va khac vdi 5I5/M A'goc 
Linh (P vietnamensis var. vietnamensis) tir 04 nucleotide (cac mau thu d Ban Giang (huyen Tam Dirdng) vd 
Nam Tdm (huy?n Sin Hd) d6n 05 nucleotide (cac mau thu d Ka Lang (huyen Mudng Te), Cac mau sdm Lai 
Chdu (P. vietnamensis var fuscidiscus) thu d Ka Lang khac vdi cac miu thu d Ban Giang va Nam Tam 01 
nucleotide ddc tnmg cho viing dia ly (autapomorphis) Ket qua phan tfch mdi quan he hg hang tren co sd trinh 
ty nucleotide viing matK. va ITS-rDNA bang phuong phap Maximum Parsimony (MP) vd Maximum 
Likelihood (ML) cho thay, sdm Lai Chdu (P. vietnamensis war. fiiscidiscus) va sam Ngoc Linh (P vietnamensis 
var. vietnamensis) tao thanh nhanh rieng biet va cd moi quan he gan gQi vdi Panax zmgiberensis. Tam thdt 
trdng (P stipuleanalus) thu dugc d Lai Chau khac vdi sdm Lai Chdu (P vietnamensis var. fiiscidiscus) 26 
nucleotide trfin vung gen malK, 25 nucleotide tren viing ITS-rDNA va khac vdi sdm Ngoc Linh (P. 
vietnamensis var. vietnamensis) 28 nucleotide tren viing gen matK, 22 nucleotide tren viing gen ITS-rDNA. 
Cac mau 7bm thdi trdng (P. stipuleanalus) nay khac vdi cac quan the Tlam thdt trdng (P stipuleanalus) khac 
tren the gidi a 01 nucleotide dac trung viing dia ly (autapomorphis) va chiing co quan he gan giii vdi Panax 

Tir khod: malK, ITS-rDNA, sdm Lai Chdu, sdm Ngoc Lmh, Panax, P. vielnaim'nsis var. vietnamensis, i . 
vietnamensis \ai. fiiscidiscus, P stipuleanalus. Tam that trdng 

M O D A U Viet Nam- Phdn II- Thyc vat d thir hang Rat nguy 
cap (CR) hay Nguy cap (EN), cung nhu d^u dugc 
xep vao nhdm IA- Nhiing thuc vat bi nghiem cam 

Chi sam Panax L. thuoc hp Ngu gia bi a,ai ,hic va sii dung vi muc dich thuang mai (Nghi 
(Araliaceae) gom CO 6-8 loai, trong do o Bac My chi ^._^ 32/2006/NB-CP. 2006) do Iimg hi san iiing rao 
CO 1 loai, 5-7 loai con lai taj, trung o Dong A (ke ca ^^ ^ . y^^- ,^,^ ^y^ ^^^ ^..,^ , ^ . ^ ^1^; ^^ |^^. ^ , g . 
Himalaya); rieng Trang Quoc co 6 loai moc tu nhien j , ^^^ .; ^ ^^^..^ ( g ^ j =^ 
(Mabberley,, 2008, Xiang, Lowty, 2007). Tat ca cac J ^ ^ ^ „ | „ ^^^ , . „ ^ ^ ^ ^ ^^^ ^ ^ j , ^ 
lodi sam deu diing Idm thudc, mdt sd cd gia tn rat 
cao nhu Nhdn sdm, sdm My (Heywood, 1993, Le Cho den gdn day, loai sam Lai Chdu, mdt cay 
Thanh San, Nguyin Tap, 2003, Mabberley, 2008, thudc mdi, it dugc bidt ddn d Viet Nam da dugc 
Nguyin Tap, 2005, Xiang, Lowry, 2007). Cf Viet Phan Kl Long et ai. (2013) xdc dinh gdn nhdt vdi 
Nam dd h\k 3 lodi (Ha , Grushv, 1985, Pham Hoang thti sdm Lai Chdu (P. vietnamensis var. fitscidiscus 
Hg, 2000), cdn n^u tinh ca taxon cdc dudi Ioai va thu K. Komatsu, S, Zhu & S.Q. Cai), ragt thti mdi cho 
thi len ddn 15 (Le Thanh Son, Nguyen Tdp, 2003), khoa hgc ciia loai sdm Viel {P. vietnamensis Ha & 
Ca 3 lodi sam da biet d6u duac liet ke trong Sach do Grushv). Sdm Lai Chdu hien dugc liet ke d thu hang 
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Bj tuyit chung trdm trgng (CR) vi dap umg cac tieu 
chi A2a,c,d; B2b(ii,iii,v); C2a(i);E (Tieu chuan 
lUCN, 2010). 

Cho ddn nay, ky thuat gidi trinh tu gen vai ddc 
tinh dn dinh, cd dd chinh xdc dang dugc su dung 
rgng rai trong nghien cuu phan Ioai, da dang di 
truyen va phat sinh he thdng ciia mdt so loai thuc 
vat. Chdng han Phan Ki Long vd ddng tac gid (2009) 
dd sir dung doan gen ITS-rDNA khi phdn tich mdi 
quan he di tmy^n ciia cac lodi Lan hdi hay mot phan 
do^n gen ITSI-rDNA di nghien cuu radi quan he 
phdt sinh cua Bdch xanh dd vdi (Calocedrus 
rupestns) vd Bdch xanh da khdc (C. macrolepis) 
(Phan Ke Long el al. 2011). Sau khi nghien cuu cdc 
viing gen rbch, matK, IrriW-psbA, ITS cua 6286 cd 
th^ thyc vat thugc 1757 loai, 141 cht, 75 hg, 42 bg 
nhdra nghien cuu ma vach thyc vat ciia Trung Quoc 
da di ddn kit luan la cap chi thi malK + ITS cd kha 
ndng phan Io£ii cao nhat, den 75.3% sd loai (China 
Plant BOL Group, 2011). Rieng ve Sam thi Zuo el 
ai. (2011) sau khi nghien cim cac viing gen atp^-
atpH, psbA-tmW, psbK-psbl, psbM-trnD, malK, 
rpsl6, rpoB, rpoCl, rbcL, ITS va nad] cua 33 quan 
thi P. bipinnalifidus, 5 qudn the P.japonicus, 2 qudn 
thi P. stipuleanalus, 2 qudn the P. trifolius va cac 
quan the ciia P. ginseng, P. notoginseng, P. 
pseudoginseng. P. quinquefolius da chi ra rang vimg 
gen ITS cd muc dp da dang di 'ruyen cao nhat, cd 
khd ndng phan bi^t lodi den 87 5% va dudi lodi den 
84.21 %. Nguyen Thj Phucmg 

Trang et al, (2011) dd phan tich mdi quan h | di 
truydn cua sdm Nggc Linh (P. vietnamensis var, 
vietnamensis) vdi cac loai trong chi Panax dya tren 
kit qua phdn tich thdng tin di truyen doan gen ITS-
rDNA. Kit qua cho thay sdm Nggc Linh [P. 
vietnamensis var. vietnamensis) cd mdi quan h$ gan 
gdi vdi lodi P. notoginseng vd chung khac nhau 6 IS 
nucleotide, (Zhu et al. 2003) tren ca sd phdn tich dft 
lieu gen IrnK. vd I8S-rRNA cho thay hai thii ciia loai 
sam Viet {P. vietnamensis Ha & Grushv): thit sdm 
Nggc Linh (P. vieinamensis Ha & Grushv. var 
vietnamensis) vd thit sdm Lai Chdu (P. vietnamensis 
var. fuscidiscus K. Komatsu, S. Zhu & S.Q. Cai) co 
mdi quan he gan giji va chung nhanh vdi P. 
zingiberensis cd ngudn gdc d Van Nam 
(Trung Qudc). 

Muc tieu cua nghien cim nay la nghien ciiu mdi 
quan he di truyen ciia cac mdu sam thu d Lai Chau tren 
CO sd phan tich trinh tu nucleotide viing gen matK. va 
ITS-rDNA dong thdi xay dung radi quan he di tmyen 
giiia mgt sd lodi trong chi Panax d Viet Nam, 

VAT LIEU VA PHUONG PHAP NGHIEN CUU 

Dia diem nghien ciru 

Thu thdp mau nghien cuu dugc tien hanh tai cdc 
huyen Mudng Te, Tam Dudng vd Sin Hd thugc tinh 
Lai Chau (Hinh 1), Day la nhfing khu vuc cdn tdn tai 
trong ty nhien Ioai sdm Lai Chdu can nghien ciiu. 
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V^t li^u nghien cdni 

Tdng sd 17 cd thi ciia 2 Ioai Sam d Lai Chau bao 
gdm sdm Lai Chdu (P. vieMamensis wax. fuscidiscus) vd 
Tam that trdng (P. stipuleanalus) dugc chiing tdi thu 
thap ngdu nhien (Bang 1). T^i hien trudng raau thu 
dugc ghi sd hieu kem theo ly lich nhu dia diem, tga do 
va dd cao so vdi mdt bien, da gdc vd chat dat, tham thuc 
vdt ty nhien va hien trang tac dong ciia con ngudi, mdt 

sd ddc didm smh hoc va thu mau lam tieu ban thuc vat. 
Mau thu de nghien cuu DNA mang ciing sd hieu vdi 
raau tieu ban, dugc bao quan trong silicagel, sau dd 
chuyen ve phdng Phan lo^i thuc nghiera vd Da dang 
ngudn gen va gia trong hi lanh sdu, am 30°C cho den 
khi mau dugc lay ra de phan tich DNA. Mau tieu ban 
thu thap dugc sit dung de nghien cim xac dinh ten, sau 
dd dugc lim giu tai Phdng Sinh hgc, Bdo tang Thien 
nhien Viet Nam. 

Bdng 1. Cac d in lieu v^ sd hi^u m§u Sam thu duoc d Lai Chau si> dyng trong nghign ci>u 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

17 

So hi#u 

LTS 007 

LTS 008 

LTS 012 

LTS 016 

LTS 019 

P 11169 

P11171 

P11172 

P11173 

VDD024 

VDD033 

LTS12_02 

LTS12_04 

LTS12_05 

SNL1 

SNL2 

SNL3 

Huyen 

Mudng T6 

Mudng T6 

Mudng Te 

Mudng Td 

Mudng Td 

Tam Dudng 

Tam Dudng 

Tam Dudng 

Tam Dudng 

Tam Dudng 

Tam Dudng 

S inHd 

Sin Hd 

S inHd 

Nam Tra My 

Nam Tra My 

Nam Trd My 

Xa 

Ka Ldng 

Ka Lang 

Ka Lang 

Ka LSng 

Ka Lang 

Khun Ha 

Khun Ha 

Khun Ha 

Khun Ha 

Bdn Giang 

Bdn Giang 

Ngm Tam 

N§m Tam 

N^m Tam 

Tra Linh 

Trd Lmh 

Trd Linh 

Tga do dja ly 

22=37.77- ^ 

22=37.77- f^ 

22=37.74- ^j 

22''37'8r' N 

22''37'81"N 

22=14.23" N 

22° 1473" N 

22=14.23" N 

22=14.23" N 

22''17'44"N 

22''17'44"N 

22°17'20"N 

22°17'20"N 

22"17'20"N 

15°02'55"N 

15°02'55"N 

15°02'55''N 

102°28'18" E 

102°28'18" E 

102''28'26" E 

102''28'27' E 

102°28'27'' E 

103°33 '4 rE 

103°33-41" E 

103 ' ' 33 '4 rE 

103 ' ' 33 '4 rE 

103'29'59" E 

103''29'59"E 

103'29'25" E 

103°29'25'' E 

103''29'25" E 

108°00'19" E 

108''00'19"E 

108°00'19"E 

0 6 cao (m) 

1615 

1615 

1660 

1667 

1667 

1800 

1800 

1800 

1800 

1476 

1476 

1500 

1500 

1500 

1600 

1600 

1600 

M i sd Genbank 
matK 

KJ418203 

KJ418207 

KJ418199 

KJ418210 

KJ418200 

KJ418213 

KJ418212 

KJ418214 

KJ418215 

KJ418201 

KJ418209 

KJ418202 

KJ418208 

KJ418211 

KJ418206 

KJ418205 

KJ418204 

ITS 

KJ418191 

KJ418189 

KJ41819D 

KJ418192 

KJ418188 

KJ418196 

KJ418187 

KJ418197 

KJ418198 

KJ418183 

KJ418191 

KJ418186 

KJ418184 

KJ418182 

KJ418193 

KJ418194 

KJ418195 

Phuvng phap nghien cihi sinh hoc phSn ttr trong thuat PCR vdi cap radi thiet ke tren ca sd trinh tu 
phdng thi nghiem .. . ..^^ ^.,. 

Tdch chiit DNA tong sd 

Mdu dugc nghien trong nitrogen long (-I96°C) 

thdnh dang bdt min, Idy lOOmg bgt d i tach DNA su 

dyng Dneasy plant mini kit (Qiagen, Dtic); 

Nhan ban DNA 

Nhan ban vung matK va ITS-rDNA bang ky CTT AAA CTC AG-3' 

malK va ITS-rDNA ciia cac loai trong chi Panax tren 
Genbank (Bdng 2); 

Cap mdi gidi ma trinh tir viing ITS-rDNA * 

Mdi xudi: PalTSF 5'- CAC TGA ACC TTA 
TCA TTT AG A G - 3 ' 

Mdi ngugc: PalTSR 5'-CTT ATT GAT ATG 



Cgp mdi gidi ma trinh tir vung gen malK: 

Mdi xudi: kFa 5'-TTT GAC TGT ATC GCA 
CTATG-3' 

Mdi ngugc, kRb 5'-ATT TAC ACG GAT TCC 
TAACG-3' 

Chu trinh phan ung PCR: 96°C 2 phut; 35 chu ki 
gdm: gd̂ C 30 giay, 5 6 ^ 25 giay, 72°C 40 gidy; 
72°C 5 phut. Sdn phdm PCR dugc dien di tren gel 
agarose 1,5% vd tinh sach bdng Qiaquick gel 
extraction kit (Qiagen, Due). San phdm nay dugc sir 
dyng lara khudn cho phan ung gidi trinh tu true tiep 

Phan Ke Long el ai 

vdi mdi da thiit ke, su dyng BigD^e terminator 
cycler v3 I va dgc kit qua tren h? thdng ABI 3100 
Avant Genetic Analyzer (Applied Biosystems, My). 
Kit qua giai ma trinh ty dugc giii len Genbank. 

Phdn tich so lieu 

Cac trinh tu DNA dugc so sdnh, phdn tich vdi 
cdc loai/thir thugc chi Panax va 01 lodi ngodi nhdm 
(Bang 2) sir dun; lg cdc phan mem ClustalX. Xdy dung 

theo phuang 
Maximum likeli 

cay phdt sinh he thdng bang phdn mem PAUP v4,0 
phap Maximum parsimony 

hood. 

Bdng 2. Danh sach cdc iodi/thip trong chi Panax tren Genbank su dyng tnang nghi§n CLPU 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Ten lodt/ thv 

Panax ginseng 

Panax quinquefolius 

Panax japonlcus JP 

Panax japonicus CN 

Panax japonicus var. major 

Panax japonicus var. 
bipinnatifidus 

Panax japonicus var 
angustifolius 

Panax japonicus var 
bipinnalifidus 

Panax notoginseng 

Panax zingiberensis 

Panax vietnamensis 

Panax vietnamensis var 
fuscidiscus 

Panax pseudoginseng 

matK 

AB087999 

AB088001 

AB0e8000 

AB088006 

AB088008 

AB088009 

AB088007 

AB088010 

AB088002 

AB088005 

AB088003 

AB088004 

AB088016 

ITS 

U41680 

U41681 

U41688 

U41689 

U41702 

AF263373 

U41683 

U41679 

AY271915 

HO112421 

U41685 

U41699 

U41693 

U41694 

TT 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Ten loai/thi> 

Panax 
pseudoginseng var 
himalaicus 

Panax assamicus 

Panax tnfolius 

Panax wangianus 

Panax sinensis 

Panax omeiensis 

Panax shangianus 

Panax slipuleanatus 

Eleuttierococcus 
sentlcosus 

matK 

AB088011 

AB088012 

AB088013 

AB088014 

JX680328 

AB088015 

AB088017 

ITS 

AY233322 

U41698 

U41690 

AY271920 

U41692 

U41686 

AY233328 

HQ112444 

HQ 112441 

AY271921 

AY271922 

AB570259 

KET QUA VA THAO LUAN 

PhSn tich trinh tu nucleotide viing gen matK 

Sau khi chinh sua vd loai bd tat cd cdc vi tri 
trdng vung gen malK. cua cdc mau sara thu dugc d 
Lai Chau vd cac raau ciia thii chuan ciia lodi sdm 
Vi^t (P. vieinamensis Ha & Grushv.) cd ten sdm 

Nggc Linh (P. vieinamensis Ha & Grushv. var. 
vietnamensis) thu d Quang Nam cd chieu dai 
1485bp. Cac mau sdm thu dugc d Lai Chau 
(LTS007, LTS008, LTS012, LTS016, LTS019, 
PI 1171, VDD024, VDD033, LTSI2_02, LTS12_04, 
LTS12_05) cd trinh tu nucleotide tuong ddng 100% 
vdi thii P. vietnamensis var. fiiscidiscus K. Komatsu, 
S Zhu & S.Q. Cai, 2003 (AB088004) llin diu tien 
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phat hien dugc d ddng nam tinh Van Nam (Trung 
Qudc), Va chiing tdi d i nghi ggi nhflng mdu tuong 
ddng da thu dugc d mdt sd khu vuc ciia Lai Chdu va 
cd the d ca mgt sd diem c\rc bac Viet Nam Id sdm 
Lai Chdu. Trai \a.\ trinh tir nucleotide cua cdc mau 
sam nay khac vdi thii chuan sdm Nggc Linh (P. 
vietnamensis Ha et Grushv, var. vietnamensis) 
rAB088003, SNLI, SNL2, SNL3) 02 nucleotide d 

cac vi tri 100 vd 1040 (Hinh 2). Ket qua nay ciing 
tuong tu vdi nghien ciru ciia Zhu vd ddng tac gia 
(2003) cho thay gifta thii chuan sdm Nggc Linh (P. 
vieinamensis Ha & Grushv. var. vietnamensis) vd thii 
sdm Lai Chdu {P. vietnamensis var. fuscidiscus) cd 
sai khac a 02 nucleotide tren viing gen malK.. Cac 
mdu nay khdc vdi P. zingiberensis C Y . Wu & K.M, 
Feng d 01 nucleotide (Hinh 2). 

AB088003 
SNL3 
SNL2 
SNLI 
AB0B8004 
LTS012 

LTS019 
VDD24 
LTS12_D2 
LTS007 
LTS008 
LTS12_D4 

VDD033 
LTS016 
LTS12_05 
P11171 
ABO 88005 
P11169 
P11172 
P11173 
JX680328 
AB038015 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

G G. 

TCTTAAAAT 

TCTTAAAAT 

TCCTAAAAT 

TCTTAAAAT 

TCTTAAAAT 

Hinh 2. Cdc nucleotide sai khdc tren uCing gen ma(K giu'a cac mSu sSm thu d Lai Chau va cdc loai/thir cd quan h$ gan gui. 
AB088003: Panax vietnamensis var, vietnamensis Sam ngoc linh; AB088004: Panax vietnamensis var. fuscidiscus Sam lai 
chSu; AB088005: Panax sngiberensis] JX680328, AB088015: Panax stipuleanalus Tam thit tring. 

ACTC 

ACTC 

ACTC 

ACTC 

ACTC 

AA 

AA 

AA, 

AA, 

AA, 

TTA 

TTA 

TTA 

TTA 

TTA 
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B 
1 P viel 

861 P viel 

i l 

\p.i.t 
1 P VWl 

LTS012 
P l ] ] 7 ! 
LTS12 05 
LTS0I6 
VDD033 
LTS 12 04 
LTS008 
LTS007 
LTS 12 02 
P viemamens 
— I* ^ingibe 
VDD24 
LTS019 

m \—Pjap 
' P japonicus 

amensis AB08K003 
lameiisisSNU 
lamensis SNL2 
lamensis SNL3 

IS war. fiiscidiscus AB088004 
rcnsis AB0mW5 

apomcus AB088006 
wsvar niDjor AB088008 
omcus var. angusiifolius ABOB800 
ar./i/mataicMsABOSSOK 

SdiP laponicus var liimalaicus ABOSiOll 
' Pjaponi 

P. japonicus \ar 
— P japomcus 

uivar /i(raa/o(CuiAB088013 
bipinnatifidus AB088009 
var.Aimatocus AB088011 

^ P japonicus var, bipmnaiifidus AB088010 

.^.P ginseng AB0S7<)99 
H — P ^uiH^ue/o/iu.? AB088001 

IP japomcus JP AB088000 

- Eleiilherococcus 

P. Slipuleanatus PI 1169 
P slipuleaiuiius VWni, 
P stipuleanalus ABOiSOl5 
P Slipuleanatus JX6S0328 
P stipuleanalus V\\\12 

P pseudoginseng AQni%Ql(i 

Hinh 3. Moi quan he hg hang cua cdc miu sam thu d Lai Chau vdi cdc loai/thii' h'ong ciing chi tren ca sd phdn tich trinh tu 
nucleotide vung gen mafK bdng phucmg phap Maximum Parsimony (A) vd Maximum Likelihood (B). Eleuttierococcus 
sentlcosus (AB083017) la lodi ngodi nhdm. 
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Cac mau P11169, P11172, P11173 thu a Khun 
Ha (Tam Dirdng) co trinh tu nucleotide tr^n vun| 
gen malV. hoan toan tuong dong voi loai Tam that 
trSng (P. stipuleanalus CT. Tsai & K.M. Feng) 
(AB088015, JX680328) (Hinh 2). Cac miu nay sai 
khac vdi thti sam Lai Chdu (P. vietnamensis var. 
fuscidiscus) a 25 nucleotide; khac vai thii chuan sdm 
Ngoc Lmh {P. vietnamensis var. vietnamensis) a 28 
nucleotide v& khac vai sdm long chim (tru6c dSy 
thudng goi la sdm vO diep) (P. japonicus var. 
bipinnalifidus (Seem.) CY. Wu & K.M. Feng) a 25 
nucleotide (AB088009) va 27 nucleotide 
(AB088010). 

Ket qva nghien cuu moi quan he ho hang ciia 
cac mau sam thu duac d Lai Chau voi cac loai/thii 
trong cung chi tren co sd phan tich trinh tu 
nucleotide viing gen malK (Hinh 3) bang phuang 
phap Maximum Parsimony va Maximum 

Likelihood deu cho thiy, cac miu s3m thu d Lai 
Chau nam trong hai nhdm: nhdm 1 bao gdm 7 mau 
thu duac d Ka Lang (Mudng Te) (LTS007, 
LTS008, LTS012, LTS016, LTS019), 3 miu thu d 
NJm Tam (Sin Ho) (LTS12_02, LTS12_04, 
LTS12_05), 2 miu thu d Ban Giang (Tam Budng) 
(VDD024, VDD033) va 1 mau thu d Khun Ha 
(Tam Dudng) (P11171) nSra chung nhanh vdi sdm 
Lai Chdu (P. vietnamensis var. fuscidiscus) va P. 
zingiberensis va cd moi quan he gan gui vdi thit 
chuan ciia loai, thii sdm Ngoc Linh {P. vieinamensis 
var. vietnamensis) vdi bootstrap Uin luot la 64% 
va 62%. 

Nhom 2 gOm cac miu P11169, P11172. 
PI 1173 thu d Khun Ha (Tam Dudng) nam chung 
nhanh vdi Tam thdt trdng (P. slipuleanatus) 
(AB088015, JX680328) vdi bootstrap lin luot la 
99% va 100%. 

*********************************** 
LTS12_05 G T 

VDD024 G T 

LTS12_04 G T 

VDD033 G T 

L T S 1 2 _ 0 2 G T 

P 1 1 1 7 1 G T 

LTS019 G T G. 

LTSOOB G T G. 

LTS012 G T G. 

LTS007 G T G. 

LTS016 G T G. 

SNLI G C. G. 

SNL2 G C G . 

SNL3 G C G . 

U41699 : . C . . T . A . . . . A . . . G . C . . .TG. . - . . . .CTG. 

HQ112444 C.CAA. TATTC-ATG.G-CCG. . . T T . . . C T C .G 

H i a l l 2 4 4 1 C.CAA. TATTC-ATG.G-CCG. . . T T . . . C T C .G 

AY271922 : C.CAA. TATTC. ATG. G-CCGA. . TT. . . CTC. . G 

P 1 1 1 6 9 C.CAA. TATTC. ATG. G-CCG. . . T T . . CCTC .G 

P 1 1 1 7 2 C.CAA. TATTC. ATG. G-CCG. . . T T . .CCTC ,G 

P 1 1 1 7 3 CCAA. TATTC. ATG. G-CCG. . . T T . .CCTC .G 

AY271921 C.CAA.-ATTC. ATG. G-CCG. . . T T . . . C T C .G 
Hinh 4. Cie nucleotide sai ktiac trSn vung gen ITS-rDNA giiia cie miu sam thu d Lai Chiu v i cie ioii/thii C6 quan h# g 
gui. U41699 P. zingiberensis: HQ112444, HQ112441, AY271922, AY271921: P. stipuleanalus 
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'shangk 

100 r- P japomcus var angiislifoliiis AY271915 
' P. japonicus var bipiniioliftdus HQimil 

" - - - • • 7f,5U4l699 
., U4I690 
U41692 
U41686 

(SAY233328 
...•AY233322 

PgmjengU416S0 
P ginseng W\6il 
P japonicus 3PU4U02 

-P japomcus 3PA¥263n3 
6 | - P qoinuuefiiliiii U41688 
"^P qwnqiie/olms V'H6i9 
If Pjaponicus var. major U4I683 
T - P innnmciis var. hminnaliHihis U' 

LTS12 05 
•P11I71 
•LTS12 02 
• VDI>033 
• S12 04 
• VDD024 
LTS019 
LTS016 

• LTS007 
LTS0I2 
LTSOOB 

I Sin Ho + Tam Budng 

SNL3 
«.„c,„„„ SNL2 

. ginseng W168S 
PI 1169 

•P l l i73 
—P11172 

) P siipuieanaliis HQ 112444 
P silpuleanolus AY27192I 

I P siipukanaiiis AY271922 
P. Slipuleanatus HQI 12441 

lOQr- P pseudoginseng U41693 
P pseudoginsen^ii^ 1694 

;AB570259 

99, P japonicus var angusiifolius AV2719I5 
J 1 P japomcus vai hipmnalifidus HQ11242I 
T P assamicus AY233322 

"^P omeiensis UA\.f,n 
7^ '— P omeiensis IJ41686 
^ P zingiberensis U41699 
"I P wangianusMAXbtQ 
— P shangianus AY233328 
72|Psir tseneU41680 
7 7 / • ginseng U41681 
£^ Too, P japomcus JP U41702 
\ IP japomcus JPAF263373 
'/'qM;noMe/o//«iU41688 
P quinquefolius Vil6»9 

99. P japomcus var, major U41683 
R japomcus var bipinnalifidus U41679 

iinesfiAY271920 
LTS 12 05 • 
P l l l T l I 
LTSI2 02 I 
VDD033 I Sin Ho + Tam Duong 
LTS12 04 I 
VDD024 • 

LTS019 
LTS016 
LTS007 
LTS012 
LTS008 

SNLI 
SNL3 

. SNL2 
P nologiiigsen U41685 

|P11169 
P1I173 

'P1II72 
' Slipuleanatus HQ 112444 
" stipuleanalus AY27I921 
• P slipuleanatus AY271922 
' Ifjpu/Bonodij HQI 12441 

100. P pseudoginseng U4I693 
'— P Slipuleanatus U41694 

— P tnfolius U4)698 
~ Eleuihero. 

Hinh 5. M6I quan he h? hang ciia cac mSu sam thu a Lai Chau viti cac \oA\ltt\ir trong ciing chi tr6n cc sd phSn tich trinh tw 
nucleotide vung gen ITS-rDNA bing phu'o'ng phap Maximum Parsimony (A) va Maximum Likelihood (B). Eleuttierococcus 
sentlcosus AB570259 ih loai ngodi nhom 
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PhSn tich trinh tu- nucleotide viing gen ITS-rDNA 

Sau khi chinh sua va loai bo tSt ca cac vi tri 
trSng thi da s6 c^c miu sam thu duac a Lai Chau 
CO chieu d^i viing gen ITS-rDNA la 588bp (ngoai 
trit 3 miu thu 6 Khun Ha (Tam Duimg) (PI 1169, 
PI 1172, PI 1173) CO c h i k dai vung nay la 587bp). 
Cac miu thu d Sin H6 va Tam Duong (LTS12_02, 
LTS12_04, LTS12_05, VDp033 , VDD024, 
P11171) CO trinh tu nucleotide dong nhat, khac vai 
cac miu thu a Muong Te (LTS007, LTS008, 
LTS012, LTS016, LTS019) a 01 nucleotide va 
dSy CO the la nucleotide dac trung cho viing dia ly 
(autapomorphis); khac voi thii chuan cua sdm Viit 
(P. vietnamensis Ha & Grushv.); thu sdm Nggc 
Linh (P. vieinamensis var, vietnamensis) o 05 
nucleotide (Hinh 4) va khac voi sdm ldng chim (P. 
japanicus var. bipinngtifidus) a 18 nucleotide 
(HQI 12421) va 29 nucleotide (U41679); cac miu 
thu a Muong Te khac voi thii chuan sdm Nggc 
Linh (P. vietnamensis var. vieinamensis) 6 04 
nucleotide va khac voi sdm long chim (P. 
japonicus var. bipinnalifidus) a 17 nucleotide 
(HQI 12421) va 28 nucleotide (U41679). 

Cdc miu thu a Khun Ha (Tam Duang) 
CPU 169, PI 1172, PI 1173) co c h i k dai vimg ITS-
rDNA 587bp tuong tu voi loai Tam thdt trdng (P. 
stipuleanalus) (AY271922) va hon Tam thdt trdng 
{P. slipuleanatus) (HQI 12444, AY271921, 
HQI 12441) 01 nucleotide (587bp vs. 586bp). 
Trinh t\r nucleotide vimg gen ITS-rDNA cua cac 
miu nay khac voi trinh tir nucleotide ciia Tam thdt 
trdng (P. stipuleanalus) (HQI 12444, AY271921, 
HQI 12441) 01 nucleotide o vi tri 470 v^ khac voi 
Tam thdt trdng (P. stipuleanalus) (AY271922) 02 
nucleotide a cSc vi tri 415 va 470 (Hinh 4) va 
khac voi sdm long chim (P. japonicus var, 
bipinnatifidus) 6 29 nucleotide (HQI 12421) va 40 
nucleotide (U41679). 

Kfit qua nghien cuu moi quan he ho hang cua 
cac miu sSm thu dugc 6 Lai ChSu vol c ie loai/thu-
trong Cling chi tren co s6 phan tich trinh t\f 
nucleotide vimg gen ITS-rDNA bang phuang phap 
Maximum Parsimony va Maximum Likelihood 
(Hinh 5) cho thay cac mau sam thu 6 Lai Chau phan 
chia thanh 3 nhom: nhom 1 gom cac mau thu cr Sin 
Ho va Tam Duong (LTS 12_02, LTS 12_04, 
LTS12_05, VDD033, VDD024, PI 1171) nam chung 
mot nhanh (bootstrap 6 3 % va 68%) va co moi quan 
h$ gin giii voi nh6m 2 gom cie mau thu a Muong 
Te (LTS007, LTS008, LTS012, LTS016, LTS0I9) 
vai bootstrap 98% va chung deu co moi quan h$ glin 

gui voi loai sdm Viit (P. vietnamensis) vai bootstrap 
8 8 % v a 8 1 % . 

Cac mau thu dugc a Khun Ha (Tam Duong) 
(P11169, PI1172, P11173) tao thanh nhanh rieng 
(bootstrap 6 1 % va 59%) va co quan he chi em voi 
loai Tam thdt trdng {P. slipuleanatus) (AY271922, 
HQI12444, AY271921, HQ11244I) v6i bootstrap 
9 9 % v a 9 8 % . 

KET LUAN 

Da giai ma dugc 1485 nucleotide vimg gen 
malK va 588 nucleotide vimg gen ITS-rDNA cho 
tong so 17 ca the cua 2 loai Sam a Lai Chau bao 
gom sdm Lai Chdu (P. vietnamensis var fuscidiscus) 
va Tam thdt trdng (P. stipuleanalus) va cac trinh tu 
nay da dugc dang ky tren GenBank. 

Ket qua phan tich trinh tu nucleotide vung gen 
malK. va ITS-rDNA chi ra cac loai Sam trong chi 
Panax co ciing nguon goc ti6n h6a. Hai thir sdm Lai 
Chdu (P. vietnamensis var. fuscidiscus) va sdm Nggc 
Linh [P. vietnamensis Ha & Grushv. var. 
vietnamensis) cua loai sdm Viit (P. vieinamensis Ha 
& Grushv.) CO quan he chi em. 

LM cam (/n; Cong trinh dtrgc di Idi "Nghien curu 
phdn lagi, phdn bo vd thdnh phdn hda hgc cua cdy 
sdm moc tif nhien a Lai Chdu" Ma so: VAST 
04.07/12-13 cdpkinhphi. 
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Phan Ke Long", Vu Dinh Duy', Phan Ke Loc \ Nguyen Giang Son^ Nguyen Thi Phuong Trang^ Le 
Thi Mai Linh^ Le Thanh Son'* 

' Vietnam Naiional Museum of Nature, Vietnam Academy ofScience and Technology 
^Institute of Ecology and Biological Resources, Vielnam Academy ofScience and Technology 
^Hanoi University of Science, Vietnam Naiional University, Ha Noi 
^National Institute of Medicinal Material, Ministry of Health Portal 

SUMMARY 

P. vietnamensis var. fiiscidiscus and P. slipuleanatus samples collected from Lai Chau province were 
characterized using malY^ and ITSr-DNA sequence data. The matY^ gene oiP vietnamensis var. juscidiscus is 
1485 bp in length and differs from P. vietnamensis var. vietnamensis 02 nucleotides. The ITS-rDNA regions of 
P vietnamensis vat. fiiscidiscus are 588 bp in length and differ from P. viemamensis var. vietnamensis from 04 
nucleotides (Ban Giang population (Tam Duong distr.) and Nam Tam population (Sm Ho distr,) to 05 
nucleotides (Ka Lang population (Muong Te distr,). The P. vietnamensis vai. fiiscidiscus populations in Ban 
Giang and Nam Tam can be distinguished from Ka Lang population by 01 autapomorphis. In the phylogenetic 
trees based on ma/K and ITS-rDNA using MP and ML methods showed that P. vietnamensis var. fiiscidiscus 
and P. vietnamensis var. vietnamensis constituted a separate branch and have closely relationships with P 
zingiberensis. P. slipuleanatus collected in Lai Chau province differs from P. vietnamensis v&t. fuscidiscus 26 
nucleotides m ma/K gene, 25 nucleotides in ITS-rDNA regions and differs from P. vietnamensis var. 
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vietnamensis 28 nucleotides in marK gene, 22 nucleotides in ITS-rDNA regions The P slipuleanatus 
population in Lai Chau, Vietnam differs from other P. stipuleanalus populations in the world by 01 
autapomorphis and have closely relationship wilh P pseudoginseng. 

Keyworks: malK, ITS-rDNA, sam Lai Chau, sam Ngoc Linh, Panax, P vietnamensis var. 
vietnamensis var fuscidiscus, P stipuleanalus, Tam that trang 




