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TOM TAT 

Thj 
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Sam Ngoc Linh {Panax vietnamensis Ha el Grushv ) la loai dugc lieu quy va dac biiu cho mot viing sinh 
thai nhat dmh ciia Viet Nam. Trong nuoi cky tao smh khoi sam, viec t6n du cac chit dieu hoa smh trudng co 
the gay anh hudng den tinh an loan ciia san pham va sire khoe nguoi sii dung. Nuoi cay sinh khoi tir li to bang 
each sii dung cac kJ thuat nuoi c5y in vilro ket hop vdi ky thuat chuyen gen co the khic phuc duoc vin d6 tren 
Trong nghien ciru nay. chimg toi khao sat anh hudng ciia mat do vi khuan Agrobactenum (OD n̂n = 0,3. 0,5; 
0,7; 0,9), thai gian lay nhilm (10, 20. 30 phiit va 16 gid), nSng do Acetosyrmgone (As) (50, 100, 150, 200 
mM) va nguon miu (la, cudng la, cd, mo seo, re, phoi) den hieu qua chuyen gen Kk qua cho thSv mat do vi 
khuan OD^H = 0.5 cho bieu hien gen Gus tam thdi cao nhat (59%), thai gian lay nhiem cang lau ihi hieu qua 
chuyen gen cang cao tuy nhien siic s6ng ciia mau cay lai giam, vi vay 20 phiit la thai gian nhiem khuan phu 
hgp nhat. moi trudng '/2SH bo sung 100 mM Acetosyrmgone to ra uu viet hem so vdi cac moi trucmg con lai 
bieu liien gen Cuvdgt 61%. su bieu hien gen Gus a cac loai mau cay khac nhau la khac nhau mau mo seo co 
su bieu hien gen Gus cao hon so vdi cac vat lieu con lai, mau re to ra la vat lieu khong phu hap trong nghien 
ciiu n^y, Sau 8 tuan nuoi cay tren moi trudng chon loc da budc dau ghi nhan dugc hieu qua chuyen gen \oi su 
hinh thdnh re lo tir mau mo seo, cii, phoi va cuong la 

Tirkhoa Aceiowringone, Agrobaclerium rhizogenes, chuyen gen, nhiem khudi n Ngoc Lmh 

MO DAU 

Nganh cong nghe sinh hpc vdi su phal trien ciia 
cdng nghe gen da va dang tao ra nhii'ng budc dot pha 
do cdng nghe nay cho phep dua cac gen cd loi vao 
th(rc vat de tao ra nhu'ng cay trdng cd tinh Irang ma 
chiing ta mong mudn (Dire el ai, 2007). Nghien cuu 
I?io gidng b5ng cac phuang phap chuyen gen hien da 
thu du^c rat nhieu thanh cdng d cac phong thi 
nghiem tren the gidi Mdt sd nghien ciru ve chuyen 
gen da duac tri^n khai nghien ciru d nudc ta Tuy 
nhien. hfiu hit cac nghien ciiu deu tap Irung vao mdt 
so ddi lu(?ng cay thuc pham hoac cay cdng nghiep 
nhu: Ilia, ngd, ca chua. hip cai, du dii. bdng vai . 
(Binh. 2005), Cac nghien ciiu ve chuyen gen tren ddi 
tupng cay dupc li^u van cdn han che 

Sam Ngpc Linh cd ten khoa hoc ia Panax 
vietnamensis Ha et Grushv., thudc chi Panax, ho 
Araliaceae. la mpt loat dupc Ueu quy khdng chi rieng 
ddi vdl Viet Nam ma ciia ca the gidi. Sam Ngpc 
Linh cd ham lupng saponin kha cao, dac biet la 
nhdm dammaran vdi cac hpp chal saponin dai dien 
chinh lk MR;. G-Bb, va G-Rg, (Euan, 2003) Theo 

nhiing nghien cuu mdi nhat cac hop chat saponin 
trong re cii sam Ngpc Linh len tdi 52 Ioai (Duc et cd . 
1997). Ham luong saponin tap trung nhieu va chu 
yeu trong re cii sam Ngpc Linh do do hudng nudi 
cay tao sinh khdi re dang duac quan tam nghien ciru 
Trong qua trinh nudi cay tao sinh khoi te bao thuc 
vat cac chat dieu hda smh trudng thucmg duoc bd 
sung vao mdi truong nudi cay nham lam giam hoac 
mat tinh biet hda d cac md te bao nudi cay Viec lam 
nay se dan tdi cd sy tdn du ciia cac chat dieu hda 
sinh trudng trong sinh khdi te bao nuoi cay gay anh 
hudng den sue khde ngudi su dung va tinh an loan 
ctia san pham. Tuy nhien, viec nay cd the khac phuc 
duoc thdng qua nudi cay sinh khdi tir re ta chuyen 
gen, bdi re to cd kha nang sinh trudng cao va dac 
biet cd the sinh trudng, phat trien tdt tren mdi trucmg 
khdng can bd sung cac chat dieu hda sinh trudng 
Chinh vi vay viec nghien cuu tao sinh kbdi re bang 
ky thuat chuyen gen se gdp phan tao ra ngudn vai 
lieu ban dau phuc vu cho cdng tac nghien cuu 
liep theo. 

Agrobacterium rhizogenes la vi khuan dat gram 
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am, mang Ri (rool-inducing) plasmid gay benh re lo 
d thuc vat hai la mdm. Viing T-DNA ciia Ri-plasmid 
chua cac loci ma hda cho cac gen rolA, rolB va 
rolC. cac gen nay ddng vai trd quan trpng trong qua 
Irinh cam ung lao rl Xa a md le bao Ihyc vat 
(Bulgakov, 2008), Su bi^u hien ddng ihdi cua ba gen 
nay gay nen kieu hinh re ta d md te bao thuc vat bi 
xam nhilm. Cac re to nay cd kha nang stnh trudng 
va phat tnen nhanh han rat nhieu so vdi re binh 
thudng (Palazon et ai, 2003) 

Trong nghien ciru nay bang each sir dyng cac ky 
thuat nudi cay in vitro ket hpp vdt ky thuat chuyen 
gen thye vat chiing tdi tap trung vao nghien cuu 
chuyen gen tao re to sam Ngpc Linh (Panax 
vietnamensis Ha el Grushv.) vdi muc tieu tao ngudn 
vat lieu cho nudi cay bioreactor. 

VAT LIEU VA PHU'ONG PHAP 

Vat lieu thuc v3t 

Ngudn man thye vat duoc sii dung trong thi 
nghiem la cac mau la (0,5 x 0,5 cm), cudng la (dai 1 
cm), mau cii (0,5 cm >^ 0,5 cm ^ 1 mm), mo seo mau 
trang sang cd kich thudc khoang 0,5 "< 0.5 cm, mau 
re (1 cm) va phdi vd tinh (1 phdi) ciia cay sam Ngpc 
Linh nuoi cay in vitro. Ngudn mau ban dau duac dn 
dinh qua nhieu lan cay chuyen hien cd Iai phong Sinh 
hoc Phan lit va Chon tao gidng cay Irong ihudc Vien 
Nghien ciru khoa hpc Ta> Nguyen. 

Chiing VI khuan 

Chiing VI khuan Agrobacteriuin rhizogenes 
ATCC 15834 (Vien Duac hpc va Sinh hpc phan tir, 
trudng Dai hoc Heidelberg, CHLB Due) do phdng 
Cdng nghe te bao thuc vat. Vien Cdng nghe Sinh 
hpc, Vien Han iam Khoa hpc va Cdng nghe Viet 
Nam cung cap. Chiing Agrobacterium rhizogenes 
ATCC15834 mang vector PTN289 mang gen chi ihi 
la gen Gus de kiem tra hieu qua bien nap va toi uu 
hda qui trinh chuyen gen. 

Moi t rudng nudi cay 

Mdi trucmg YMB (Yeast Malnitol Broth) Idng, 
dac dupc siir dung Irong nudi cay khuan va dich 
khuan su dung trong thi nghiem bien nap Mdi 
trudng dupc dieu chinh ve pH = 7 trudc khi hap khir 
triing bang autoclave d 117°C. I atm trong 15 phut. 

Thi nghiem bien nap su dyng mdi trudng SH 
(Schenk, Hildebrandt, 1972), bd sung 30 g/i sucrose, 
2,4 g/1 gellan gum va mdt Irudng '/2SH Idng, Mdt 
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irudng dupc didu chinh vk pH - 5,8 trudc khi hap 
khir triing bang autoclave d 117''C, I atm trong 
15 phtit. 

Tiiy ttmg thi nghiem ma bo sung 
Acelosyringone (As) d cac ndng dp khac nhau, Ihdi 
gian nudi cay, dieu kien chieu sang va nhiet dp cung 
khac nhau theo lirng thi nghiem 

Phirong phap 

ThiSt ke thi nghiem 

Chuan bi dich huyen phit vi khuan, cay vach^, 
rhizogenes ATCC 15834 mang vector PTN289 len 
mdi trudng YMB dac cd bd sung IOO mg/l 
Spectinomycin, nudi d 28°C trong 36 - 48 gid Sau 
dd lay mdt den ba khuan lac nudi trong 20 ml moi 
trudng YMB idng cd bd sung 100 mg/l 
Spectinomycin, lac d 220 vdng/phut, 28''C trong 16-
18 gid, Tiep tyc chuyen 10 ml dung dich vi khuan 
tren sang binh tam giac 250 ml cd bd sung 40 ml 
YMB Idng cd bd sung Spectinomycin 100 mg/l, ISc 
d 220 vdng/phut, 28"C trong 3 - 5 gid. Ly lam dich 
vi khuSn 6300 vdng/phut d 4''C trong 20 phiit, loai 
bd dich ndi, thu can, sau dd hda tan vai mdi truang 
'/2SH, pha loang cho Idi ODaoo 0,3 - 0,9, 

Khdo .sal dnh hiremg ciia mat do vi khim 
Agrobacterium t&i hieu qud chuyen gen 

Cac mau md seo, mau re, manh la, cudng la, lat 
cat cti va phdi dupc cat vdi kich thudc nhu tren dirge 
chuyen vao dia pelri ngam trong djch huyen phii vi 
khuan trong 20 - 30 phiit d nhiet dp phdng vdi cac 
ndng dp ODsno = 0 3 ; 0,5; 0,7; 0,9. Sau dd chuyen 
cac manh cay tren len giay tham khir triing, tham cho 
het nudc rdi chuyen Ien moi Irudng ddng nuoi cay 
SH, mau dupc giii' trong tdi d nhiet dp 28X, trong 2 
ngay Bieu hten tam Ihdi cua gen Gus bien nap vao 
Irong Ie bao dupc danh gta Iheo phuong phap nhugm 
te bao hpc ciia Jefferson (Jefferson, 1987). Cac manh 
cay sau 2 ngay nudi cpng sinh dupc nhupm vdi dung 
dich 5-bromo-4-chloro-3-indolyl glucuronide (X-
gluc), d& 8 - 12 gid irong lot d nhiel dp 37''C. Sau do 
riia ba lan bang cdn 70% va quan sal dudi kinh hten 
vi. Nhihig viing cd gen Gus nhudm mau xanh lam. 

Muc dich ciia thi nghiem la tim ra mat dp vi 
khuan Agrobactenum Ihich hop nhal cho hieu qua 
chuyen gen. 

Khdo sdt dnh hirong ciia th&i gian bien nap den hiin 
qud chuyen gen 

Cac mau md seo, mau re, manh la, cudng la, la' 



Tap chi Cong nghe Sinh /loc 1113 ] 479-486, 2013 

cat cii va phdl duoc cit vdi kich thudc thich hop, sau 
dd dupc chuyen vao dTa petri cd chiia djch huy§n 
phii vi khuan voi OD^oi, idt nhdt d thi nghiem tren 
trong 10, 20. 30 phiit va 16 gid d nhiet do phdng. 
Sau 2 ngay ddng nudi cay, miu dupc nhudm theo 
phucmg phap nhupm ciia Jefferson Sau dd ti^n hanh 
quan sat bieu hien tam thdi cua gen Gus. 

Muc dich cua thi nghiem la tim ra ihdi gian lay 
nhilm cho hieu qua bien nap cao nhdt, 

Khao sdt anh hir&ng cua nong do Acelosyringone 
den bieu qud chuyen gen 

Mau dupc chuyen vao dTa petri cd chira djch 
huyen phii vi khuan vdi 00^1,0 va thdt gian lay nhiem 
tot nhat tir hai thi nghiem tren. Mdt trudng lay nhilm 
dupc sir dung la mdt irudng '/^SH cd bd sung 
Acelosyringone vdi cac ndng dd 50, IOO, 150, 200 
mM. Sau dd lien hanh quan sat bieu hien tam that 
ciia gen Gus. 

Myc dich ciia thi nghiem la tim ra ndng dd 
Acelosyringone cho hieu qua chuyen gen cao nhdt 

Khdo sdt dnh hiremg cua nguon mdu den hieu qua 
chuyen gen 

Cac mau md s?o, mau re, manh la, cudng la, lat 
cat cil va phdi sam Ngpc Linh nudi cay in vitro dupc 
bien nap vdi cbiing vi khudn ATCC 15834 mang 
vector PTN289 vdi cac gia trj OD,,()o. thdi gian lay 
nhiem va mdi Irudng lay nhiem da duoc tdt uu d 
tren. Bang khao nghiem Gas dc xac dmh miu cdy 
cho hieu qua bieu bien tam tbdi gen Gus cao nhal 

BircH- ddu ihu nhgn kel epia < liincii gen clio sir liinh 
thcinb re la 

Mau dupc chuyen gen theo qui trinh da duoc toi 
uu nhu Iren, Chuyen cac mau cay ra giay tham de 
ioai bd nudc du va cay vao mdi Irudng chpn lpc SH 
cd bd sung Cefotaxime 500 mg/l Theo ddi va cay 
chuyen 15 ngay/tan tren ciing mdi trudng de khao sat 

ty le hinh thanh va chpn lpc cac ddng re to. 

Dieu kiin thi nghiem 

Cac thi nghiem dupc tien hanh trong phdng thi 
nghiem vdi nhiel dp phdng 25 ± 2''C, chu ky chieu 
sang 16 gid/ngay, cudng dp chieu sang 45 pmol.m" 

s' , dp am trung binh 55 - 60%. Mdt sd thi nghiem 
tien hanh trong dieu kien tdi, hoac trong Hi lac d 220 
vdng/phiit d 28''C. 

xa- ly so lieu 

Cac chi lieu theo doi' sd mau bieu hien mau gen 
Gushong sd mau thi nghiem nhudm X-gluc. dien tich 
bieu hien gen Gus trung binh/mdu 

Mdi thi nghiem dupc lap lai 3 Ian. moi ldn 15 
mau (6 loai mau). Sau khi nhupm vdi X-gluc, tien 
hanh lay mau diep luc 2 - 3 tan bang cdn 70% va ghi 
nhan sd lieu, dya vao dien tich viing xanh lam quan 
sat dupc tren mau cay ghi nhan dien tich bieu hien 
gen Gus trung binh (% dien tich nhudm mau gen 
Gws/mau). Cac sd lieu dupc xir ly bang phan mem 
Microsofi Excel 2010. 

KET QUA VA THAO L U A N 

Anh hirdng ciia mat do vi khuan Agrobacterium 
toi hieu qua chuyen gen 

Mat dd te bao vi khuan duoc xac dinh bai gia In 
quang phd OD o budc sdng 600 nm ciia dich long vi 
khuan (stnh khoi Ie bao hay sd luong te bao trong 
mpt the tich nhat dinh). Trong nghien cuu chuyen 
gen, viec xac dmh mat dp vi khuan phii hap, vi 
khuan sinh trudng lot cd y nghTa quan Irong de dal 
hieu qua chuyen gen cao. De xac dinh ODWH, phii 
hop chting tdi da lien hanh thir nghiem nhiem khuan 
mau md sam Ngpc Linh trong moi Irudng huyen phit 
VI khuan vdi OD^ni) dao ddng lir 0,3 den 0.9 
(Bangl) . 

Bang 1. Anh hudng cOa n6ng dO vi khu^n Agrobactenum tai hieu qua chuyen gen 

Tyle J ::ho bieu hien gen Gus (%)' 

0(DC) 

0.3 25 (23/90) 
61 (54/90) 
35 (32/90) 
30 (27/90) 

*S£ m i u bidu hi$n mdu Gus/tdng s6 m i u thi nghi#m nhugm X-gluc 



Trong nghien ciju nay, chiing tdi nhan thay mat 
dp VI khuan cd anh hudng true liep den ty le bieu 
hten tam thdi gen Gus. Vdi thai gian nhiem khuan la 
20 phlil, ty le bieu hien tam that Gus a mau md sam 
Ngpc Linh dao ddng tir 25% ldi 61%, cao nhat d 
ODo,o(i = 0,5 va thdp nhdt d ODeoo = 0,3 (Bang 1). 
Qua ket qua thi nghiem, gia In ODeoo ^ 0.5 duoc 
diing cho cac thi nghiem chuyen gen tao re ta sam 
Ngoc Linh tiep theo. Mat dp vi khuan anh hudng den 
kha nang chuyen gen vao te bao thuc vat Mat dd vt 
khuan phii hpp phu thupc vao timg loai thye vat 
ciing nhu tirng chung vt khuan sir dyng Ket luan nay 
dupc khang dinh qua nghien ciru cua Wahyu va ddng 
tac gia (2012) khi sir dung chung khuan A. rhizogens 
ATCC 15834 cam irng tao re la tren loai 
Lycopersictm esculenlum Mill d gia tri OD^oo = 0,5 
cho Iy le tao re dao dpng tir 33 den 59% va bao cao 
ciia Sbi va Kintizios (2003) cbo ket qua len den 70% 
khi ODh(M) = 1 a loai Pueraria phaseoloides. 

Bang 2. Anh hudng cua Ihdi gian nhiem khuSn lai kha nang chuyen gen 

Ha Thi My Ngan era/. 

Anh hu'dng ciia thdi gian biln nap den hieu qua 
chuyen gen 

Hieu qua bien nap gen ihdng qua 
Agrobaclerium a thye vat phu thupc vao mpt sd yeu 
Id nhu tien xtr ly md thuc vat, ngudn vat lieu gay 
nhiem, ndng dp vi khuan va thdi gian lay nhiem, 
Thdi gian nhiem khuan la yeu to quan trpng anh 
hudng ldn den kha nang xam nhiem cua vi khudn, 
kha nang sdng sdt ciing nhu kha nang tai sinh ciia 
cay, Khi thdi gian bien nap keo dai Ihi gay anh 
hudng tryc tiep den kha nang sdng va phat tnen ciia 
md thuc vat. Sd lupng vi khuan xam nhap vao mau 
bien nap se gay anh hudng den kha nang diet khuan 
sau nay cung nhu sy phat tnen ciia vi khuan tren 
mdi trudng dong nudi cay. Nguoc lai, khi thdi gian 
bien nap ngan ndng dp vi khuan xam nhap vao mau 
bien nap se thap dan den ty le chuyen gen thap 
(Bang 2) 

Gus*{%r 
0 

10 phut 

20 phut 

30 phut 

16 gia 

0 

35 (31/90) 

42 (38/90) 

52 (47/90) 

65 (58/90) 

'So mau bieu hien mau Gus/tong so m i u thi nghiem nhuom X-gluc 

Khi that gian lay nhiem lang dan lir 1 0 - 3 0 phiit 
va 16 gid, ty le bieu hien tam thdi gen Gus cimg tang 
dan ty le thuan vdi thai gian nhiem khuan (Bang 2) 
Tuy nhien, thdi gian nbiem khuan dai lai anh hudng 
tdi sue sdng va kha nang sdng sdt ciia mau thi 
nghiem (dir Ueu chua cdng bd) Do vay, chiing tdi 
chon tbdi gian lay nbiem phii hpp la 20 phiit cho cac 
Ihi nghiem Hep theo. Nghien ciitu cua Tao va Li 
(2006) tren ddi tuong Torenia foumieri L cdng cho 
thay rang 20 phiit la ihdi gian lay nhiem cho hieu 
qua chuyen gen cung nhu ty le sdng sdt cua mau tren 

mdi trudng dong nudi cay dat cao nhat khi lay nhiem 
mau vdi A. rhiz,ogenes. 

Anh huoTig ciia nong do Acetosyringone den hieu 
qua chuyen gen 

Mau cay duoc lay nhiem vdi dich huyen phii le 
bao vi khuan trong mdi trudng '/;SH cd bd sung 
Acetosyringone d cac ndng do khac nhau. Sau thdi 
gian nudi cay Hen hanh quan sat bieu hien tam thai 
gen Gus. Ket qua duoc trinh bay Irong bang 3 

Bang 3. Anh hudng ciia n6ng do Acetosynngone loi hieu qua chuyen gen 

Nong do Acetosyringone Gus*[%)' 

YiSH + 0 mM As 

YSH + 50 mM As 

'/iSH + IOOmMAs 

'/iSH + 150mMAs 

VSH + 200 mM As 

38 (34/90) 
47 (42/90) 
59 (53/90) 
41 (37/90) 
37 (33/90) 

"So m i u bieu hi0n mau Gus/tong s6 n 

4S2 

u thi nghiem nhuom X-gluc 
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Thanh phan mdi trudng nhiem khuan la mot y^u 
to cd anh hudng idn den hieu qua ctia qua trinh bien 
nap. Mdi trudng phai vira dam bao sire sdng cho vi 
khuan va ca cho miu thye vat, vira phai dam bao pH, 
vira phai bd sung dinh dudng de khdng gay soc cho 
vi khuan va mau. Nhyt va ddng tac gia (2010) da bao 
cao mdi trudng SH bd sung cac chat dieu hda sinh 
Irudng tiiy theo muc dich Ihi nghiem la mdi trudng 
toi uu nhat cho hieu qua cao trong nhan gidng vd 
tinh cay sam Ngoc Linh. Ben canh dd mpt sd nghien 
cim ciing cho thay mdi trudng nhilm khuan trong 
chuyen gen d ddi tuong sam dua tren co sd la mdi 
trudng CO ban SH. Tuy nhien de dam bao siic sdng 
cho miu va khuan chiing ldi su dung mdi trucmg 
'/2SH vdi cac thanh phan da lupng, vi lupng va 
vitamin dupc giam di mdt nira, sti dung ngudn 
cacbon la dudng glucose (Chung et ai, 2003), 
Acetosyringone duac biet den nhu la chat dan du vi 
khuan, giiip tang hieu qua cho qua Irinh bien nap 
cSng dupc bd sung vao mdi trudng lay nhiem As cd 
ban chat phenolic, cd lac dung lam lanh vet thuang 
vira lii chat dan du vi khuan xam nhap, lai c6 vai Ird 
nhu mdi chal kich boat viing gen vir thuoc Ti-
plasmid kich thich cho su cat doan T-ADN (lai vimg 

Bang 4 Anh hirdng ciia nguon m i u den hi?u qua chuyen gen 

bd trai va bd phai) de gan vao genom Ihuc \ at Su co 
mat ciia As giiip nang cao hieu qua bien nap (tu 38% 
den 59%) Trong thi nghiem nay ket qua cho thay 
tren mdi trucmg lay nhiem '/;SH bd sung 100 mM 
Acelosyringone cho hieu qua bieu hien gen Gus tam 
thdi cao hem (59%) so vdi mdi trudng lay nhiem cd 
bd sung 50, 150 va 200 mM Acetosynngone (Bang 
3). Acetosyringone thuc day qua irinh xam nhiem 
cua vi khuan tuy nhien khi sii dung d ndng dp cao lai 
lam giam hieu qua bien nap. Vi vay, chiing toi chpn 
mdi trudng lay nhiem khuan la mdi trudng ' 2SH cd 
bd sung 100 mM As cbo cac thi nghiem cam ung tao 
re to d sam Ngpc Linh. 

Anh hirdng cua nguon mau den hieu qua 
chuyen gen 

Mau la, cudng la, md seo, phdi, re va lat cat cu 
dupc su dung lam vat lieu nhan gen chuyen. Cac 
mau nay dupc bien nap vdi chiing vi khuan ATCC 
15834 CO mang vector bieu bien gen Gus PTN 289 
Irong thai gian 20 phiit vdi gia in OD^oo = 0,5 Iren 
mdi trudng '/2SH bd sung 100 mM Acetosyringone 
Ket qua duac gbi nhan d bang 4 

Nguon mau Gus {%)' 
Dien t ich bieu hie 
Gus t rung binh 
(% dien t ich mau) 

Cu 

M6 s?o 

Ph6i 

Cudng 1^ 

R l 

LS 

33,33(5/15) 

86,87(13/15) 

60(9/15) 

46,67 (8/15) 

26,67 (4/15) 

40(6/15) 

10% 

70% 

70 - 80% 

10% 

5 - 10% 

40% 

Mau xanh lam xuat hien d phan ria cu 

Mau xanh bao trum g i n nhif ca khoi mo seo 

Ca mSu phoi bSt mau thu6c nhuom 

Mau xanh lam da s6 xuat hien 6" 2 dau cu6ng la, vi I 

ton thuong do cat m i u 

Mau xanh lam chi xuat hien mot it d dinh re 

Gan la va ria la cb bieu hien tam Itiai cua gen Gus 

•S6 m i u bieu hi#n m^u Gus/tong so mau thi nghiem nhuom X-gluc 

Khi khao sat vat lieu chuyen gen, chimg tdi nhan 
thdy sy bieu hipn lam thdi gen Gus a cac loai mau 
nid la khac nhau (Hinh la. b. c) Cac miu md seo cd 
sy bicu hien gen Gu\ cao hon so vdt cac vat lieu 
chuyen gen cdn lai. Ty le vitng xanh lam d md re la 
thdp nhdt (26,67%). Mau phdi va mau md seo deu 
cho hi^u qua bieu hien gen Gus cao (86% va 60%. 
tucmg irng) (Bang 4( bua h?n la ngudn vat lieu tnen 
vong cho nghien ciiu chuyen gen sam Ngpc Linh. 
Theo nghien ciru ciia Britlon va Escobar (2008). gen 
rolB ia mpl Irong nhirng gen ddng vai trd quan trong 
nhdt trong qua trinh cam irng lao re to va kieu hinh 

rl 10 d thuc vat lai duoc cam ung boi auxin Do vay, 
khi sir dung \al lieu chuyen gen la md seo. ham 
lupng auxin vin dupc tich liiy trong md seo nen kha 
nang tao re ta la cao hem so vdi ngudn vai lieu 
chuyen gen la manh la. cudng la cu. re \a phdi 

Hieu qua chuyen gen phu thuoc \ao rat nhicu 
y^u td. cac loat khac nhau cho hieu qua chu>en gen 
khdng gidng nhau Nguon vat lieu ^u dung cho 
chuyen gen tao re la tren ddi tuong sam ciing khac 
nhau. Yang \ a Choi 11999) da su dung CA^ mau re 
cua P. ginseng C. -\ \ le \er lam \at lieu chu>cn Lien 
Iren mdi truong MS co ban Mol bLiu cm khac lai 
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cho Ihay mau la mara va cudng la ciia P. ginseng C 
A. Meyer cv. Chunpung lai la vat lieu thich hap cho 
qua Irinh chuyen gen (Chung et ai, 2003) Choi va 
ddng tac gia (2002) nghien ciiu chuyen gen tao re to 
iii-n din luang P ginseng C A Mc\cr da sir dung 
nid SCO la ngudn vat lieu nhan gen cam ung lao re to 

Nam 2008, bao cao ctia Han va Choi ve nghien cini 
chuyen gen tao re la tren P. ginseng C. A. Meyer da 
cho thay rang mau re cung la vat lieu tiem nang cho 
hteu qua bien nap cao va da ihu nlian duac cay tai 
sinh tir phdi soma thdng qua nudi cay doan re mang 
gen cam ung tao re to. 

Hinh 1. Sam Nggc Linh truac va sau khi chuyen gen bang vi khuan Agrobaclerium rhizogenes a,b. Nguon mau ban dau 
tru'ac khi chuyen gen, c Bieu hien gen Gus tren cac nguon m i u sau khi chuyen gen (tii' trai sang phai; mo seo, phoi, cuong 
la, cil, la) 

Budc dau thu nhan kt-t qua chuyen gen cho su 
hinh thanh re t a 

Cac ngudn mau khac nhau cho bieu qua 
chuyC'n gen va hinb thanh re ta khdng gidng nhau, 
vi vay can phai theo dot kba nang binh thanh re to 
(re chuyen gen) ciia mau la. cudng la, cu, mo seo, 
|ih6i va re sau 8 luan tren moi trudng chpn loc, 
Sau 8 tuan Iren mdi trudng chpn loc, da budc dau 
ihu nhiin duac nhiing ket qua chuyen gen. Tren 6 
loai mau khao sat cd 4 loai miiu (md seo, cu, pboi, 
cudng lii) cho hieu qua chuyen gen vdi bieu hien 

la su hinb Ibanb re tren moi Irudng hoan loan 
khdng cd chat dieu hoa smh trudng Kba nang 
hinh thanh re a mau md seo chuyen gen cao hon 
so vdl mau phdi, cu hay cudng la. Trung binh lir i 
mau md seo da duoc chuyen gen hinh thanh tir 10 
den 15 re, re map map, khoe manh, Iren re cOng co 
nhieu Idng hiit (Hinh 2a). Tach nhirng re chuyen 
gen Ihu duoc ra khdi mau cay ban dau, sau do 
cbiing toi da tien himb nhan nhanh va chpn Igc 
mdt sd dong re to tren mdi trudng SH khong bo 
sung chiit dieu hda (Hinh 2b, c, d). 

Hinh 2 Buac dau thu nhan ket qua chuyen gen a. Re chuyen gt 
ATCC15834, b, c, d Nhan nhanh va chon lgc mpt s6 dong re to. 

I thu du'pc tren mau mo s^o lay nhier 
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KET LUAN 

Kel qua ciia nghien ciru cho thdy viec lya chpn 
ngudn mau, mat dp vi khuan lay nhilm, thdi gian va 
mdi trudng lay nhiem thich hpp trong qua trinh bi^n 
nap la dieu can phai quan tam trong qua trinh chuyen 
gen tao re ta tren ddi tupng cay sam Ngpc Linh nudi 
cay in vitro. Hieu qua chuyen gen dat cao nhat khi 
mau dupc lay nhiem vdi dich huyen phii vi khuan cd 
gia trj ODeoo - 0,5, vdi Ihdi gian lay nhiem la 20 
phiit, Ihem vao dd bd sung 100 mM Acetosynngone 
vao mdi trudng lay nhiem ciing lam gia tang bieu 
qua chuyen gen. Md seo dudi cac dieu kien lot uu 
cho bieu bien gen Gus la cao nhat K.et qua ciing chi 
ra rang mau re dudng nhu khdng thich hpp cho 
chuyen gen tao re to tren sam Ngpc Linh nudi cay in 
vitro Mau md seo, mau cii, mau phdt va cudng la 
sau 6 den 8 tuan nudi cay tren mdi trudng chpn lpc 
hoan loan khdng cd mat cac chat dieu hoa sinh 
trudng thuc vat da hinh thanh rl ta chuyen gen Mau 
md seo id ra la vat lieu thich hpp trong chuyen gen 
tao re to d sam Ngpc Linh. Budc dau lien hanh nhan 
nhanh va chon lpc duoc mdt sd ddng re to. 

LM cam on: Cdc Idc gid xin chdn thanh cam on - De 
ldi cdp Nhd nu&c "Nghien ciru chuyen gen tao re tdc 
\dm Ngoc Linh (Panax vietnamensis Ha el (iiiishv)" 
vd Vi4n Hcin ldm Khoa hoc vd Cong nghe Viei Nam 
dd ho Iro kinh phi cho de tdi nghien ciru ndy. 
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AGROBACTERIUM RHIZOGENES - MEDIATED HAIRY ROOTS FORMATION OF 
NGOC LINH GINSENG {PANAX VIETNAMENSIS HA ET GRUSHV.) 

Ha Thi My Ngan''', Trinh Thi Huong', Nguyen Ba Nam', Le Kim Cuong', Nguyen Phuc Huy', Vu Thi Hien', 
Vu Quoc Luan', Nguyen Hong Hoang', Ngo Thanh Tai', Nguyen Dinh Trong^, Pham Bich Ngoc", Chu Hoang 
Ha', Duong Tan Nhut' 

'Tax Nguyen Inslilule for Scientific Research. Vietnam Academy of Science and Technology, 
'Institute of Biology, Vietnam Academy of Science and Technology, 

SUMMARY 

Ngoc Lmh ginseng (Panax vietnamensis Ha ei Grushv.), an endemic medicinal plant of Vietnam, is 
rcslncted to a certain ecological area In cell culmre for biomass of gingseng production, the residual growth 
regulators might affect the safety of products and the health of users Hairy roots that derive from using the m 
vilro techniques in combination with gene transfer techniques can resolve these problems. In this study, we 
investigated the effects oi Agrohacterium concentrations (OD ôo = 0 3,0.5, 0.7, 0 9), infection times (10. 20,30 
minutes and 16 hours), Acetosynngone concentrations (50. 100, 150 and 200 mM) and explant sources (leaves, 
stems, roots, callus, roots and embryos) to efficiency of gene transfer. Bacterial concentration for treatment 
with ODMO of 0 5 showed the highest temporary expression of Gus (59%) with longer infection time, the 
efficiency of gene transfer was higher but the vitality of transgenic explants was decreased, the duration of 20 
mms was suitable for infection. Acetosyrmgone concentration of 100 mM was found to be better than others 
(Gus expression level was 61%), Gus expression m various sources of explants was different, the highest level 
was found in callus while root explants were unsuitable for this study Root samples proved unsuitable material 
in this study. After 8 weeks of culture on selective medium, we were recorded initially effective gene transfer 
with the formation of hairy roots from callus, thm cell layers of rhizome, somaUc embryo and stems, 

keywords Acelo\\iingone.\ynngone. Agrobcictcniim rhizogenes. transformation, infection, rool hairs, Ngoc 
Linh giiLseni;. 
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