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CHUYEN GEN TAO RE TGO SAM NGOQC LINH (PANAX VIETNAMENSIS HA ET

GRUSHV.) QUA TRUNG GIAN VI KHUAN AGROBACTERIUM RHIZOGENES
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Sam Ngoc Linh (Panax viciamensts Ha et Grushvy } 1a loa duae liéu quy va dic hiru cho mél ving sinh
thai nhat dinh cua \’\u Nam. Trong nud my 120 sinh khéi sam. vice tén du céc chat diéu hoa sinh mum
hé gay anh hueng dén tinh an toin ctia san ph'\m va sirc khoe ngudn sir dung. Nudi ciy simh khér i ré to bang
cach sir dung cic ky thudt nués c.uy invitro két hop vin ky thudt chuyén gen c6 thé khic phuc duge vin dé trén
Trong nghién ciru nay. chung 16 khao sit dnh huéng caa mat d6 vi khuin Agrobacterum (0D = 0.3, 0.5:
0.7 0.9). thai gian lay nlmm (10. 20. 30 phit va 16 216), nong dé Acetosyringone (As) (50. 100, 150. 200
mM) va ngudn mau (1. cuung 14, cu, mé seo, ré, phor) dén higu qua chuyén gen Két qua cho thay mil do v
Kkhuan 0D = 0.5 cho biéu hicn gen Gus tam thor cao nhat (59%). thor gian lay nhiém cang Liu thi héu qua
chuyén gen cang cao tay nlnén sic song cla mau cay lar giam, vi viy 20 phut |2 thér gian nlném khudn phi
hop nhil, mor truomg 4SH bd sung 100 mM Acetosyringone 16 ra tru wiét hom so vén cac mot truémg con lai.
bréu én gen Gus dat 61%, su biéu hién gen Gus o cac Ioal mau Cay khéc nhau 1a khic nhau, mau mé s¢o ¢

<o

su bicu hi¢
ciu ndy. Say 8 tudn nuu1 c
hivh thanb ré 10 tir mau md sco, cu, phéi va cudng 14

gen Guy cao hom so véi cde Vit hiéu con I, mau ré 10 ra Ja vat hiéu khéng phi hop trong nghién
iy trén mo1 trudng chon loc d3 budc déu ght nhin duac hidu qua chuyén gen vor su

Tirkhou Avetosvringone, Agrabacteriam rhizogenes, <uyén gen, nluém kuwin, & 1er, sim Ngoc Linh

MO DAU

Nganh cong nghé sinh hoc vai sy phat trién cua
cong nghé gen da va dang tao ra nhirng budc dét pha
do cong nghé nay cho phép dua cac gen c6 loi vao
thue vt dé tao ra nhimg cdy trong c6 tinh trang ma
ching ta mong mudn (Buc ef al.. 2007). Nghién cir
120 giong b[mg cac phuong phip chuyén gen hién di
thu duge rit ninéu thanh cong o cic phong thi
nghiém 1rén thé gici Mot s& nghién ¢l vé chuyén
gen di duge tnén khai nghién ciru & nudc ta Tuy
nhién, hau hét cic nghién cim déu 13p trang vao mdt
$6 ddi tgng cdy thie pham hoic cay cong nghiép
nhu: lia, ngd, ca chua, bap cii. du di, bong vai .
(Binh, 2005). Cac nghén ciu vé cl\uym gen trén dor
lwong cdy diurgre iéu van con han ché

Sam Ngoc Linh ¢6 tén khoa hoc la Panax
viemamensis Ha et Grushv., thuéc chi Panax. ho
Araliaceae, ld m¢l loar duge licu quy khong chi riéng
dér van Viér Nam ma cua ca the gior. Sam Ngoc
Linh ¢6 ham lugng saponin kha cao, dic biét 13
nhom dammaran vér cic hop chat sapomin dar dién
chinh 13 MR,. G-Bb, va G-Rg, (Ludn. 2003) Theo

nhimg aghién cira mér nhal cac hop chat sapomin
trong 1é cti sim Ngoc Linh Ién (6i $2 Joai (Duc et al .
1997). Ham legng saponm tap trung nhicu va chu
yéu trong ré cu sim Ngoc Linh do do hudng nudi
cdy tao sinh khor ré dang duoe quan (@m nghién cir
Trong qua trinh nudi cay (ao sinh khay 1¢ bao thye
vit cac chdt dicu hoa smh truong thuong duoc bo
sung vio moi 1ruémg nudt cé)' nham lam giam hodc
mat tinh biét hoa & cic mo te bao nuoi :) Viée lam
nay s& dan i co sy 16n du cua cic chal dicu hoa
sinh truémg trong sinh khdi 1é bao nudi cay gay anh
huéng dén sirc khoe ngudi sir dung va tinh an (oan
cda san pham. Tuy nhién. viéc nay cé thé khic phyc
duoc thong qua nudi cay sinh khoi 1i ré 1o chuycn
gen. boi ré to cé kha nang sinh truong cao va dac
biél ¢6 thé sinh truong. phat trién tot trén md trudmg
khéng cin bd sung cac chit ditu hoa sinh trua
Chinh vi vige nghién ciu tao sinh khor ré bang
kv thudt chuyén gen s¢ gép phan tao ra ngudn vat
licu ban dau phuc vu cho cong tac nghién ciu
tiép theo.

Agrobacierium rhizogenes 1a vi khuan dat gram
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am, mang Ri (root-inducing) plasmid gay bénh ré o
& thuc vat har 14 mam, Ving T-DNA cua Ri-plasmid
chira cac Joci m3 héa cho cic gen rolA, ro/B va
rolC. cac gen nay dona vai Iro quan trong trong qua
trinh cam Gng 120 1é to & mo 1€ bao thye vat
(Bulgakov, 2008). Sy bl&u hién donﬂ théi cua ba gen
nay gay nén kicu hinh ré to & md té bao thye vat bj
xdm nhiém. Cic ré to nay 6 kha ning sinh truomg
va phat tnén nhanh hon il nhidu so voi ré binh
thuong (Palazén ¢t al., 2003)

Trong nghién clru nay bang cach s dung céc ky
thudt nuéi cay m virro két hop vér ky thudt chuyén
gen thuc vat ching 161 1ap trung vao nghién ciru
chuyén gen tao ré to sam Ngoc Linh (Panax
wemamensis Ha er Grushv.) va1 muc tidu tao nguon
vt héu cho nué cﬁ)' bioreactor.

VAT LIEU VA PHUONG PHAP

VAt h§u thue vat

\‘gui\v\ min thue val duge sir dung trong thi

la cic mau la (0.5 x 0.5 cm). cudng la (dai |
em). mau ca (0,5 cm x 0.5 cm + 1 nm), mé seo mau
(réng sing ¢o kich thuae khoang 0.5 = 0.5 cm, mdu
ré (1 em) vn phoi vo tinh (1 pl\m) cua cay sam Ngoc
Linh nudi ciy in viro, Ngudn mau ban dau duoe on
dinh qua nhicu lan cay chuyén hién ¢o tai phong Sih
hoc Phan 1ir va Chon tao gidng cay (rong thude Vign
Nghién ciru khoa hoe Tay Nguyén.

nghi¢

Chiing vi khuin

Ching vi khuan  Agrobacternum  rhuzogenes
ATCC5834 (Vién Duge hoc va Sinh hoc phan ur.
truémg Dar hoe Heidelberg, CHLB Dirc) do phong
Cang ngh¢ t¢ bao thuc vat, Vién Cong ngh¢ Sinh
hoc. Vién Han lim Khoa hoc vi Cong nghé Vigt
Nam cung cap. Ching Agrobacierium rhizogenes
ATCC15834 mang vector PTN289 mang gen chi thy
la gen Gus dé kiém tra hi¢u qua bién nap va 161 wu
hoa qui trinh chuyén gen.

Mai truomg nudi ciy

Mai trromg YMB (Yeast Malnitol Broth) Iong,
dic duge sir dung trong nudi cay khuin va dich
Khuin sir dung trong (In nghiém bién nap Mo
fruong duuc diéu chinh vé pH =7 truge khi hap kha
trimg bing autoclave 6 117°C, 1 atm trong 15 phit.

Ihi nghi¢ém bien nap su dung méi trudmg SH
(Schenk, Hildebrandt, 1972). bo sung 30 g/l sucrose,
24w gellan gum va mdr trudmg V2SH 1dng. Mo
R0

Ha Thi My Negan er al,

trudmg dugc g]iéu chinh vé pH = 5,8 truéc khi hip

khir ring bang autoclave & 117°C. [ aim trong
15 pht.
Tuy nmg thi  nghiém ma bb sung

Acetosyringone (As) & cic nong dd khac nhau, thii
gian nuoi cay. diéu kién chi€u sing va nhiét do ciing
khic nhau theo timg thi nghiém

Phuong phip
Thiét ké thi nghiém

Chuin by dich huyén phi vi khuén. cay vach A,
riuzogenes ATCC15834 mang vector PTN289 léin
méi truong YMB dic c¢6 bo sung 100 mgh
Spectnomycin. nuéi & 28°C trong 36 - 48 gio Sau
do 1dy m@t dén ba khuan lac nudi trong 20 m) méi
trudng  YMB long ¢6 bd sung 100 mgl
Spectinomycin, Jic & 220 vong/phit, 28°C trang 16 -
18 210, Trép tuc chuyén 10 ml dung dich vi khudn
trén sang binh tam gidc 250 ml co bd sung 40 m)
YMB 16ng c6 bé sung Spectinomycin 100 me/, lic
& 220 vong/phut, 28°C trong 3 - 5 gid. Ly tim dich
vi khuan 6300 vong/phit ¢ 4°C trong 20 phi, loar
ba dich ndi, thy ciin, sau do hoa tan véi mai truong
SH. pha loing cho 1&1 0Dy 0,3 - 0.9.

Khao  sit anh Ineomg  cua mar do vi khoan

Agrobacternum 161 hiéu qua chuyén gen

Cic mdu md seo, mdu r&, manh 14, cudng 14, lat
cit ci va phoi duge cit vén kich thuée nhu trén duge
chuyén vao dia petrs ngam trong dich huyén phu Vi
khuan trong 20 - 30 phat & nhigt dé phéng voi cic
nong do ODyy = 0.3; 0 5:0.7: 0.9. Sau do chuyl'n
cac minh cdy trén Jén gidy thim khu tning, lhamch.»
hét nuge roi chuyén lén mbi trudng dong nudi ciy
SH, mau duge giir trong 161 & nhigt d¢ 28°C, trong 2
ngay Eleu hién tam thai cia gen Gus bién nap vio
trong 1& bao duge danh 214 theo phuong phip nhujm
te bao hoc cua Jefferson (Jefferson. 1987). Cac manh
cdy sau 2 ngdy nuéi cong sinh duge nhugm vor dung
dich  5-bromo-4-chloro-3-indolyl glucuronide (X-
glue), - 12 gio trong 181 & nhiét do 37°C. Sau 8
rua ba lin bing con 70% va quan sat dudi kinh hien
vi. Nhitng viing ¢é gen Girs nhudom mau xanh lam.

\Auc dich cua thi nghiém la tim ra mat d9 v
khudn Agrobacterum thich hop nhét cho hiéu qui
chuyén gen.

Khao sdr anh Incong cria théi gian bién nap dén hié
qua chuyén gen

Céc mau mo seo, mau ré, manh la, cuéng 1a, 1t
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chtcu va phd1 duge cit vai kich thuée thich hop, sau
46 duoc chuyén viao dia petn ¢6 chua dich huyén
phit vi kbuan voi ODgg 16t nhit & thi nghiém trén
trong 10. 20. 30 phit va 16 gi& & nhi¢t d6 phong.
Sau 2 ngay déng nudi cay. mau duge nhugm theo
phuong phap nhuém coa Jefferson Sau d6 uén hanh
quan sat bieu hién tam théi cua gen Gus.

Muc dich ctia thi nghiém 14 tim ra thor gian lay
nhiém cho éu qua bién nap cao nhat.

Khao sit anh hiong cia nong ds Acetosyringone
dén hi¢u qua chuyén gen

Mau dugc chuyén vao dia petri ¢6 chaa dich
huyen phu vi khudn v6i ODggg vé thin gian lay nhiém
161 nhat tir hai thi nghiém trén. Mé1 trugng lay. phiém
duge si dung )a mdl truong %SH ¢ bd sung
Acetosyringone véi cac ndng do S0, 100, 150. 200
mM. Sau do tién hanh quan sat bicu hién tam thin
cha gen Gus.

Mue dich cda thi nghiém la tim ra nom\? do
Acetosyringone cho hiéu qua chuyén gen cao nhat

Khéio st anh hncomg ciie nguon mau dén hién qua
chuyen gen

Ciic mdu mé s¢o, mau ré, manh li cudng la, lar
el va phm sam Ngoc Linh nuos cay in vuro duge
Dién nap voi chung vi khuan ATCC15834 mang
vector PTN2RO vén cac gid tri ODy. thoi gran lay
nhuém va moi tnrong lay nhicm di duoc o) ¢
irén. Bing khao nghiém Gy dé xic dinh mau ciy
cho hi¢u qua bicu hién tam thin gen Gus cao nhit

Boeie dene thu nhan két qua cInnyén gen cho s hinh
thanly re 1o

Mau duge chuyén gen theo qui trinh d3 duoc 1o
uu nhue trén. Chuyén cic mau cay ra gidy tham dé
loa) bo nurde dir va cdy vao mor trisomg chon lye SH
6 bo sung Celotaxime 500 mg/l Theo doi vi cdy
chuyén 15 ngay/ldn 1rén cing méi teamg dé khao sat

ty 1& hinh thanh va chon loc cac dong ré to
Diéu kién thi nghiém

Cic thi nghiém duge nén hanh trong phong thi
nghiém vai nhiél d§ phong 25 = 2°C. chu ky chiéu
<ang 16 gio/ngay. cuong 4o chiéu sang 45 umol.m’

. 46 am vung binh 55 - 60%. Mot 56 thi nghiém
llcn hanh trong diéu kién 14i. hodc trong tu lic 0 220
vong/phit & 28°C.

Xir ly 56 ligu
Cac chi uéu theo doi- s6 miu biéu hién mau gen

Gusidng s6 miu thi nghiém nhuém X-glue. dién tich
bicu hién gen Gus trung binh/miu

M3 thi nghiém duoc lap lai 3 lin, mdi lan 15
miu 6 loai mau). Sau khi nhuom \'m X-gluc, 1ién
hanh 1y mau diép luc 2 - 3 1dn bing con 70% va g
nhdn s liéu, dya vao di¢n tich vung xanh lam quan
sat duge trén mau céy ghi nhan dién tich biéu mén
gen Gus trung binh (% dién tich nhudm mau gen
Gus/mlu). Cac sé hiéu duge xit ly bing phan mém
Microsoft Excel 2010.

KET QUA VA THAO LUAN

Anh huong cia mit db vi Khuin Agrobacterm
toi hiéu qua chuyén gen

Mar dé t¢ bao vi khuan duoc xic dinh bon i (n
quang pho OD o buoc séng 600 nm cua dich long vi
Khuan (sinh khé) 1 bao hay so luong 1é bio trong
met thé tich nhat dinh). Trong nghien ciu chuyen
uen, xdc dmmbh mdr dé vi khuin phu hop. i
Khuin sinh truéng 181 ¢o v nghia quan trong dé dat
hiéu qua chuyén gen cao. B¢ xac dinh OD,., pha
hgp chung to1 da uén hanh thu nghiem nhiém khuan
mau mé sim Ngoc Linh trong méi truong huyeén phu
vi khuan vor ODgs, dao dong wr 0.3 dén 0.9
(Bang 1)

Vi

Bang 1. Anh huéng cia ndng do vi khuadn Agrobactenum 16n hiéu qua chuyén gen

0D600 Ty 18 mau zho biéu hién gen Gus'(%)"
0(DC) 0

0.3 25 (23/90)

0.5 61 (54/90)

0.7 35 (32/90)

09 30 (27/90)

*S6 mau bidu hién mau Gus/tdng s6 méu thi nghiém nhudm X-gluc
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Trong nghién ciu nay, ching 16 nhan thay mat
d¢ vi khudn c6 anh huong tnue uép dén ty 1€ bidu
hién tam thoi gen Gus. Vi thai gian nhmm khuan la
20 phu, ty [€ biéu hién tam thon Gus & mau mo sam
Ngoc Linh dao déng 1 25% té 61%, cao nhat o
ODyy = 0.5 va thip nhit 5 ODgy = 0.3 (Bang 1).
Qua két qua thi nghiém, gia tn ODyy, = 0,5 duoc
dung cho céc thi nghiém chuyén gen 1o ré to sam
Ngoc Linh llep theo Mat dg vi khuan anh huong dén
khd ning chuyén gen vao 1€ bio thyc vat Vit do vi
khuan phi hop phyu thuge vao tmg loai thuc vat
cling nhr timg chung vi khudn s dung Két Tuan nay
duge khang dinh qua nghién ciu cua Wahyu va dong
tdc g1a (2012) khi str dung chung khuan A. rhizogens
ATCCIS834 cam img tao ré o wén loai
Lcopersicon esculentiun Mill o g3 tri ODgoo = 0.5
cho 1y 1¢ tao 1é dao dong tir 33 dén $9% va bao cdo
cua Shi vi Kintizios (2003) cho két qua lén dén 70%
khi ODqyq = | o loar Pucraria phaseoloides.

Ha Thi My Ngén eral.

Anh huéng cia thoi gian bién nap dén hi¢u qui
chuyén gen

Hiéu qui bién nap gen thong qua
Agmbnc/e: i1m & thuc vit phu thude vao mét s6 yéu
6 nhu uen xu ly mé thue vat, nguﬂn vat liéu gay
nhiém. néng do vi khudn va thoi gian ty npém.
Thesi gian nhiém khudn 1a yéu 18 quan trong anh
huong lon du\ kha ning xim nhiém cta vi khuip,
kha ning séng sot cing nhu kha nang tai sinh coa
ciy. Kin thar gian bién nap kéo dai thi gay anh
huang truc ||ép dén kha nang séug va phat tnén clia
mé thuc vat. $6 luong vi khudn xam nhap vao miu
bién nap s& gay anh hudng den kha nang diét khuin
sau nay clng nhu sy phat trién caa vi khudn trén
moi truang dén«' nudi c’iy Neuoc lai, khi thai gian
bién nap ng; in nong dé vi khuan xam nhdp vao mau
bién nap s& thap dén dén ty 1& chuyén gen thip
(Bang 2)

Bang 2. Anh hoang ca théi gian nhidm khuén 161 kha nang chuyén gen

Thoi gian Téng s6 miu Gus'(%)"
0 90 0

10 phut 90 35 (31/90)
20 phot 90 42 (38/90)
30 phot LY 52 (47/90)
16 gi&r 90 65 (58/90)

*S6 mdu biéu hign mau Gusidng s6 mau thi nghiem nhuém X-gluc

K then gian 1y nhiém ting dan tr 10 - 30 phat
va 16 gio. 1y I¢ biéu lign 1am thasi gen Gus ciing 1ang
din ty 1¢ thuan var than gian nhiém khuan (Bang 2)
Tuy nhicn, ther gian nhiém khudn dai lai dnh huong
Wi ste song va kha nang mng SOt caa mau thi
nghiém (dir h¢u chua cng bé) Do viy. ching té
chon 1héi gian lay nhiém phis hep 1a 20 phat cho cac
thi nghsém ucp theo. Nghién ciru cua Tao va Li
(2006) 1rén doi twong Torema fournicri L cling cho
thay ring 20 phit 1a thor gian lay nmém cho hiéu
qua chuydn gen ciing nhu ty 1¢ song s61 cua mau (rén

. . . FU : s 1
mol truong dong nuds cdy dat cao nhat khy 1y nhiem
mau vGi A. rhizogenes.

Anh huéng cia ndng do Acelosyringone dén hidu
qua chuyén gen

Mau cay duge tay nhiém voi dych huyén phis 1
bido vi khuan trong mm trudng Y:SH co bd sung
Acetosyringone & céc néng do khac nhau. Sau théi
gian nudr cay uén hanh quan sAt biéu hién tam thoi
gen Guis. K& qua duoc trinh bay trong bang 3

Bang 3. Anh huding cia ndng do Acetosyringone 161 héu qua chuyén gen

" Néng dé Acetosyringone Gus' (%)
%SH + 0mM As 38 (34/90)
%SH + 50 mM As 47 (42/90)
¥:SH + 100 mM As 59 (53/90)
%4SH + 150 mM As 41 (37/90)
Y:SH + 200 mM As 37 (33/90)

“S6 méau bidu hign mau Gus/téng s6 mau thi nghiém nhuém X-gluc
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Thanh phan méi truomg nhiém khuan 1a mét yeu
16 ¢6 anh huéng Jon dén hién qua cua qua trinh bien
nap. Mai truong phai vira dam bao sire séng cho vi
khuan va ca cho mau thyc vat, vira phai dam bao pH.
vira phai bo sung dinh dudng dé khong gdy soc cho
vi khuan va mau. Nhint va dong 1éc gia (7OI0) di bao
cdo méi trugng SH b sung cac chat diéu hoa sinh
tnuomy tay theo muc dich thi nghiém 1a mér tnuang
i wu nhat cho hiéu qua cao trong nhan Mun" vo
tinh cay sam T\goc Linh. Bén canh dé mét s6 nghién
¢l cing cho |ha)' méi truémg nhiém khuin rong
chuyén gen o doi tuong sam dua 1rén co sa la mor
trugng co ban SH. Tuy nhién dé dam bao sirc séng
cho mau va khuan ching ta1 st dung mér truong
“SH vai cac thanh phan da hrong, vi lugng va
vitammn duge giam di mét nira, su dung ngudn
cacbon la dudng glucose (Chung er al. 2003).
Acetosyringone duoc biét dén nhw 1a chdt din dy vi
Khudn. gidp tang hicu qua cho qua trinh bién nap
ciing dugc bd sung vao mdi truémg Jay nhiém As co
ban chat phenohe, ¢6 tic dung lam lanh vér thuong
vira i chat dan du vi khuan xam nhip. Iy co
nhu Mot chit kich hoat vimg viv thuge Ti-
plasmid kich thich ¢ho su ¢t dogn T-ADN (tar ving

itro

gen

Bang 4 Anh huong cla ngubn mau dén higu qua chuyén gen

b trdn va ba phai) dé gan vao genom thue vat Su co
mal cua As giup nang cao hi¢u qua bién nap (tir 38%,
dén 39%) Trong thi nghiém nay két qua cho thay
trén moi truong lay nhiém ASH bo sung 100 mM
Acetosyringone cho hiéu qua biéu hién gen Gus tam
thési cao hon (59%) so véi mai truémg lay nhiém c6
b sung 50, 150 va 200 mM Acetosyringone (Ba
3) Acclosyringone thic day qua trinh xam nhiem
cuia vi khuan tuy nhién khi sir dung & nong dé cao lai
lam giam hiéu qua pién nap. Vi vdy. chiing toi chon
md truong lay nhiém khuan 1a mar truong ' :SH co
bo sung 100 mM As cho cac thi nghiém cém ting 120
ré10 6 sdm Ngoc Linh.

Anh‘hm‘mg cia ngubn miu dén

chuyén gen

higu qui

Miu 13, cudng 14, mé seo. phot. ré va lat ¢t cu
du(yc sir duna lam vt licu nhdn gen chuyén. Cic
mau nay dugc bién nap vén ching vi khudn ATCC
15834 c6 mang vector bicu hién gen Gus PTN 289
trong that gian 20 phit vér gid trt ODgyy = 0.5 trén
méi trudng %SH b6 sung 100 mM Acctosyringone
Két qua duae ghi nhan o bang 4

Dién tich biéu hign gen

Ngudn miu  Gus' (%) Gus rung binh Mo ta
(% dién tich mau)
Cu 33.33 (5/15) 10% Mau xanh lam xuat hién & phan ria cu
M6 seo 86.67 (13115) 70% Mau xanh bao trum gan nhu cd khbi mb seo
Phot 60 (9/15) 70 - 80% Ca méu phéi bit mau thude nhuém
Cudng la 46.67 (8115) 10% :2?‘1;532‘;22 g:lsr:‘ig::é( hien & 2 dau cudng la, vi In
Ré 26.67 (4/15) 5-10% Mau xanh Iam chi xuat hién mot it & dinh ré
L4 40 (6/15) 40% Gan 14 va ria 14 c bidu hién tam the1 cia gen Gus

*S6 mAu bidu hién mau Gushdng sé mau thi nghiém nhudm X-glue

Ky khao sat vt licu chuyen gen, ching 16i nhan
thiy sy biéu hi¢n (am thoi gen (m\ o cic loar mau
mé Ja khac nhau (Hinh Ta. b. ¢)
s biéu hign gen Gue cao hon so \'(n cac vt I|Cu
chuyén pen con la. Ty I¢ vang xanh lam & mo ré la
thip nhat (26.67%). Mau phdr vi man md sco déu
cho hi¢u qua biéu luén gen Gus cao (86% va 60%
twomg ung) (Bang 4) hita hen [a nguén vt licu tnén
vong cho nghién ctru chuyén gen sim Ngoe Linh
Theo nghén ciru cia Britton va Escobar (2008). gen
rolB 1a mot trong nhitng gen déng var trd guan trong
nhat trong qua trinh cam (mg tao r& to va ki¢u hinh

¢ Man mb seo ¢o

ré 10 ¢ thue vat lai duoc cam img bor aunn Do vy,
khi sir dung vt liéu chuyen g ham
lugng auxin van duge tich 1y trong mo sco nén kha
nang tao ré to la cao hon so \é1 nguon vat hicu
chuyén gen la manh la. cudng la cu. ré va phoi

n la mo sco

Higu qua chuyén gen phu thuoc vao rat nhicu

yéu 18, cic loar khac nhau cho hiéu qua chusén gen
khéng gidng nhau Nguon vt heu s dung cho
chuyén gen tao ré ta trén do trong sam cing khad
nhau. Yang va Choi (1999) di su d nau re
cua P. goneng C. 3 Never lam vat heu chuyen zen
rén mar trromg MS co ban Mot bao cae ke Lo
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cho thay mau 1 mam va cudng la cua P. gmseng C
A. Meyer ev. Chunpung lai 1a vat ligu thich hop cho
qua trinh chuyén gen (Chung er al., 2003) Choi va
dong tic gia (2002) nghién cira cI\u\Ln daen 130 e o
udn dér weng Pogmseng € A Mever di sir dung
(50 var ligu nhdn gen cam ung tao ré 1o

v

mo sco la ng

A -

Ha Thi My Ngén et al.

Nam 2008, bao ca'o cna Han va Choi vé nghién cu
chuyén gen (ao rc o wén P. ginseng C. A. Meyer di
cho 1hay ring miu ré cung 13 vit héu tiém ning cho
m¢u qui bien nap cao va da thu nhin duoc cay 1ai
sinly tir phai soma théng qua nud cdy doan 1é mang
gen catn ung 1ao ré to.

Hinh 1. Sam Ngoc Linh truéc va sau khi chuyén gen bang w1 khudn Agrobactenium rhizogenes a,b. Nguon méu ban uau
trwoc khi chuyén gen, ¢ Bidu hién gen Gus trén cac ngudn mau sau khi chuyén gen (tir tral sang phai: md seo, phi, cudng

la, c0.13)

Buwde diu thu nhan két qua chu
hinh thanh ré tor

n gen cho sur

Cic nguén miu khic nhau cho lieu qua
chuyén gen vi hinh thanh ré 1o khéng giéng nhau.
vi viy can phar theo dor kha ndog hinh 1hinh ré ta
tre chuyén gen) cua mau Ja, cudng L. cu. mb sco.
phér vi ré sau X tuan trén méi trudng chon loc
Sau & tudn (rén mét trudng chon loc. da bude dau
thu nhin duae nhing két qua chuyén gen. Trén 6
loai miy khdo sit ¢d 4 loar miiu (mb sco. cu. phor,
cuong i) cho higu qud chuyen gen vai bidu hign

I3 su hinh (hanh ré trén mér trudng hoin Loan
khong ¢6 chil diéu hda sinh tregng Kha nang
hinh thanh ré ¢ miu mé seo chuyén gen cao hon
S0, vér mau phoi. cu hay cuéng li. Trung binh ti 1
miu mé $¢0 did duoc chuyen gen hinh thanh 1 10
dén 15 ré. ré map map, khoe manh, trén re cling ¢6
nhiéu 1ong hit (Hinh 2a). Tach nhing 1é chuyén
gen thu dvoc ra khoi miu cdy ban diu, sau dé
clmn[ 16 da Gén hanh nhan nhanh va chon loc
mot s6 dong re to trén moy trugmg SH khdng bo
sung chit dicu hoa (Hinh 2b, ¢, d).

834. b, c,d N

Hnnh Z Budc déu thu nhan két qua chuyén gen a. R& chuyén gen thu duofc trén miu mé seo lay nhidm vén A, rhizogenss
{33 Nhan nhanh va chon loc mot sé dong ré tor.
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l\cl qua cua nghién ciu cho lhay viéc lua chon
nguon mau, mat do vi khuan lay nhiém, thai gian va
mo1 trudng liy nhiém thich hop trong qua trinh bién
nap la dicu can phai quan tam trong qua trinh chuyén
gen 1ao ré 10 trén oy tuong cay sam Ngoc Linh nuor
cay m vitro. Hiéu qua chuyén gen dat cao nhat khi
mau dugc I3y nhi¢m vér dich huyén phi vi khuan cé
2id trj ODgo = 0.5. vén thei gian Jay nhiém la 20
phit. thém vao dé bd sung 100 mM Acetosyringone
vio mdi truong Jay nhiém cing lam gia tang hi¢u
qua chuyén gen. Mé s¢o dudi cac diéu kign té1 wu
cho b|eu h|en gen Gus la cao nhit. Két qua cling chy
ra rang mau ré _dudng nhu khéng thich hop cho
chuyén gen tao ré w trén sdm Ngoc Linh nuo cay in
vitro Mau md seo. mau cu, mau phor va cuong la
sau 6 dén 8 wan nudi cay trén moi rudmg chon loc
hoan toan khong c6 mat cic chét diéu hoa sinh
truong thuc vit da hinh thanh ré (o chuyén gen Miu
md s¢o 10 1a la vat héu thich hop trong chuyén gen
1a0 1é to ¢ sim Ngoc Linh. Buée diu uen hanh nhan
nhanh va chon loc duoe mét sé dong e

L cam on: Cdc tdc gud xmn chan thanh cam on’ Dé
1 cdp Nha miede “Nghicn e chuyen gen tao vé e
san Ngoc Lindy (Panax viemamensis Ha et Grahie)”
v Vign Hen ldam Khoa hoe va Cong nghé Viet Nam
da hd tra kinly phi cho dé 1dn nghién cian nay.
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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'

"Tav Neuven Institute for Scientific Research. Viemam Academy of Science and Technology.
“Insntute of Biology. Vietnam Acadeny of Scrence and Teclmology.

SUMMARY

Ngoc Linh ginseng (Panax viemamensis Ha er Grushv.), an endenne medicinal plant of Victnam, is
restricted 10 a certam ecological area In cell cullure for biomass of @ingseng production. the residual growth
regulators might affect the safety of products and the health of users Hairy roots that derive from using the m
vitro techmques m combination with gene transfer techmiques can resolve these problems. In this study, we
ted the effects of Agrobacterim concentrations (ODgag ™~ 0 3.0.5.0.7, 0 9). nfecnion times (10. 20, 30
nunutes and 16 hours). Acetosyrmgone concentranions (30. 100. 150 and 200 mM) and explant sources (leaves,
stems, roats, callus. roots and embryos) to efiicicncy of gene transfer. Bactenial concentration for eatment
with ODyy, of 05 showed the highest temporary expression of Gus (59%) with longer infection time, the
cfiiciency of gene transfer was higher but the vitaliry of transgenic explants was decreased, the duration of 20
mims was suntable for infecuion. Acelosyringone conceniration ol 100 mM was found 10 be better than others
(Gus expression level was 61%), Gus expression i 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
m this study. After 8 weeks of culture on selective medium. we were recorded initially effecuve gene transfer
with the formation of hairy roots from callus, thin cell layers of rhizome, somatic embryo and stems.

RAeywords  Acetossimgonesyrmgone. Agrobacierium rhizogenes. trandformation. mfection. root hairs. Ngoc
Linh guneng
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