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NGHIEN CUU TAO RE TOC SAM NGQC LINH Panax vietnamensis BANG
PHUONG PHAP CHUYEN GEN ROL NHO VI KHUAN Agrobacterium rhizogenes
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TOM TAT: Sam ngoc linh (Panax vietnamensis) 1a mét loai duoc liéu qui ¢ Viét Nam vi ¢6 ham lugng
saponin trong than ré cao hon so véi nhiing loai sdm ciing chi Panax. Bién nap gen nhim thay ddi théng
tin di truyén gidp cai thién tao duoc nhitng hoat chat sinh hoc c6 gié tri, dic biét 1a dung vi khudn dat
Agrobacterium rhizogenes chua gen rol cam tng tao ré téc. Thi nghiém da duoc tién hanh véi hai loai md
khac nhau 1 14 va cudng la cua céy con in vitro lam nguon lay nhiém dé cam tng tao ré toc. Thi nghiém
c6 thoi gian ngam mau 30 phit va thoi gian dong nudi cdy 72 gio. Két qua nghién ciru cho thay, ty 1¢ mau
cam ng tao re tir md cudng 14 (14, 8%) cao hon mo 1 (3,3%); s6 18 tao ra trén mau cuong 14 (2,8), cao
hon so v&i mau la (1, ,6). Thoi gian mau cudng 14 cam ing tao ré 12 5 tuén, trong khi d6 v6i mau I4 1a trén 6
tuan. Pién di san phdm PCR cho thiy gen rolC dugc chuyén vao té bao sdm. Két qua phan tich nhiing ré
t6c nay trén sic ki UFLC ciing khing dinh sy hién dién ciia 3 hoat chat saponin dic trung trong sim ngoc
linh 12 MR2, Rb1 va Rgl. Ré téc sinh truong tot trong méi truong nudi long lac va loai bo cac chat dieu
hoa sinh truong trong nhan sinh khéi r& sam giup giam duoc nhing anh huong khéng mong muén dén stc
khde nguoi st dung va tinh an toan cta san pham. Nudi cay ré toc sam ngoc linh Ia giai phap kha thi dé

san suat saponin & quy mo cong nghiép.

Tir khéa: Chuyén gen rol, ré toc, sm ngoc linh, vi khuén dat.

MO PAU

Sam ngoc linh la mét duoc liéu qui ¢ Viét
Nam nho gi4 tri vé& ham lugng saponin trong
than ré rat cao [10, 11] va gia tri ciia chung d&
duogc khing dinh trong viéc bdi bo sirc khoe con
nguoi [12]. Ngoai tu nhién, ching phan bé hep
& d6 cao tir 1500 m tro 1én, moc dudi tan ring
gia thuéc quan thé ndi Ngoc Linh & hai tinh
Quang Nam va Kon Tum. Tuy nhién, viéc nhan
gidng va san xuat sdm ngoc linh ¢ day con
nhiéu han ché do dia hinh ring nai hiém trg, do
déc cao, dién tich nho hep nén rat kho khan dé
ma rong dién tich trong trot [19]. Thém vao do,
cdy sinh truong va phat trién cham, cay tréng
sau nam tudi méi tich liy du hoat chit dé dwoc
khai thac san pham. Vi vdy, viéc &p dung cdng
nghé sinh hoc vao san xuat nhim cung cip
nguon nguyén liéu sinh khdi 1a rat can thiét.
Trén thé giGi, bién nap gen nhiam thay di thong
tin di truyén da duoc ghi nhan 1a cong cu c6
tiém ndng cai thién san xuét nhirng hoat chat
sinh hoc cO gia tri [20], dic biét 1a dung vi
khuan A. rhizogenes chaa gen rol cam @ng tao
ré toc vi gen rol ma hda sinh auxin ni sinh [4,

16, 18]. Nhiing ré nay dugc tao ra do su chuyén
gen tir hé théng vector ty nhién cua tac nhan
“gay bénh” hay “coéng sinh” la A. rhizogenes
vao té bao thuc vat [22]. Nubi cdy ré téc véi
nhirng wu diém vuot bac da dwoc khing dinh la
sinh truéng manh, khong huéng dat, khéng phu
thudc vao chat diéu hoa sinh truong ngoai sinh,
bén virng vé mat di truyén va co kha ning tong
hop céc hoat chat thir cap véi ham lwong cao
hon hoic bing cay me [3, 4, 21]. Vi vay, chién
lugc tao ré téc va nhan nudi sinh khdi dé thu
nhan cac hop chat mang hoat tinh sinh hoc ¢6
gid tri cao tir nguon gbc thuc vat nhian duoc
nhiéu sy quan tm cua cac nha khoa hoc va
nhitng nha kinh doanh. Chon tao dwoc mét sé
dong ré toc chira gen rol ¢6 kha ning ting sinh
trong mdi truang nudi long lic khong bd sung
chit diéu hoa sinh truong thuc vat 13 muc tiéu
trong tam cua dé tai.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Dong vi khuin Agrobacterium rhizogenes
15834 dugc dung cho viéc chuyén gen vao
phién 14 va cuong I& cdy con in vitro sém ngoc
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linh theo quy trinh cia Bulgakov et al. (1998)
[2], chaa plasmid pRi (Ri: root inducing) mang
gen rol A, B va C. Chang vi khuin nay dwoc
mua tr Trung tdm swu tap vi khuin

BCCM™/LMG Bacteria Collection, truong Dai
hoc Ghent, Bi.

Hinh 1. Than ré sam ngoc linh dwoc dung lam
nguén vat liéu khai dau @é tai sinh

Hinh 2. Cay s&m ngoc linh in vitro 3 thang tuoi
dung lam mau dé lay nhiem

Than ré (cu) sém ngoc linh 6 nam tudi
(dugc cung cap boi Trai Dugc ligu Tra Linh
truc thuoc Cong ty Co6 phan dugc-Vit tu y té
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Quang Nam) duoc dung lam nguon vat liéu ban
dau dé tai sinh cdy con (hinh 1, 2).

Nudi cdy vi khudn: vi khuan ldy ra tir tit lanh
sau -80°C duoc ciy trén mdi truong YMB [18]
thach rén hai lan. Sau d6 lay mot khuan lac don
nudi trén moi truong YMB 1ong lic (25-26°C,
lic & 120-150 rpm, thoi gian tir 16-20 h). Hat
dich vi khuan ra do OD & buéc séng 600 nm,
khi chi sb dat tir 0,5-0,6 lic d6 lay dich vi khuin
dé lay nhiém.

Tao nguon vt liéu d@é chuyén gen: than ré
(ci) sdm ngoc linh twoi dugc rira sach, khir
tring va cit nho thanh tung lat mong cé kich
thuéc 3x5 mm rdi dwa vao méi trudng tai sinh
khai tao md seo, lay md seo téi sinh thanh phoi,
roi tai sinh phdi thanh cay con in vitro. Khi cay
con dat khoang 2 dén 3 thang tudi (hinh 2), cat
l4 va cudng 14 co kich thudc 8-10 mm dé lay
nhiém véi vi khuan,

Khdo sat logi md thich hop cho cam g tao
ré toc: hau hét cac md va co quan thuc vat gom
than, 1a hay Cuong 1a duoc lay nhiém déu c6 kha
ning chuyén gen bai A. rhizogenes dan dén cam
ung hinh thanh ré téc. Tuy nhién, hiéu qua
chuyén gen phu thudc vao su tuong tac giira Vi
khuén A. rhizogenes véi tung loai m6, tung loai
té bao [7, 22]. Vi vay, thi nghiém dugc thuc
hién nham xac dinh nguon mau phu hop cho
hiéu suat chuyén gen tao r& toc cao. Theo do, la
va cuong la cua cay con in vitro 2-3 thang tudi
dugc cit nham tao vét thuong, dwoc sir dung
lam ngudon nguyén lieu ban dau dé
lay nhiém.

Cam #ng tgo ré toc: khi dung dich vi khuin
A. rhizogenes phat trién dén gitra pha ting
truong, lGc nay vi khuan c6 sic séng manh nhat
[1] dugc dung dé lay nhiém. Khi nguén mau da
chuan bi xong, ldy 30 mau la hoic 30 mau
cubng 14 lic chung véi 30 mL dich vi khuan
trong khoang thoi gian 30 phat (mdi thi nghiém
duoc lap lai 3 lan), trong thoi gian nay thinh
thoang lic nhe. Sau d6 miu dugc liy ra, thim
khd bang gidy loc vo trang rdi nudi trén moi
truong dong nudi cdy MS, c6 bé sung thém 100
UM Acetosyringone dé thuc day qua trinh
chuyén gen tir té bao vi khuan vao té bao thuc
vat, mau dat trong budng téi 72 gio, & nhiét do
25°C. C4c mau sau d6 dwoc chuyén sang moi



TAP CHI SINH HOC 2014, 36(1se): 293-300

truong cam wng tao ré toc, khir khuan va tai
sinh (MS/2 + 30 g sucrose + 8 g agar + 300
mg/L cefotaxime, pH 5,8). Pinh ky 7-10 ngay
cay chuyen mot Ian quan sat mau va su Xxuat
hién ré ciing nhu téc do sinh truong cua nd dé
quyét dinh thoi gian tach ré va ciy chuyén. Mau
d6i chung 1a nhirng manh cit dugc nudi cay
khong lay nhiém véi vi khuan ciing duogc nudi
cay trén cac mdi truong tuong tw. Sau mot thoi
gian khtr khuan va nuéi ciy, ré toc dugc sinh ra
tir vét thuong cua mau lay nhidm. Chi tiéu theo
d6i 1a phan trim s mau cam g tao ré téc va
sb ré toc tao ra trén mdi mau sau 5-7 tuan. Mau
dbi chiing 1a cac manh mau duoc nudi cdy
khong cho lay nhiém véi vi khuan, ciing duoc
nudi cy trén cac mdi trudng twong tu.

Kiém tra s chuyén gen: phuong phap PCR
str dung cac cap moi dic hiéu cua gen rolC dé
kiém tra sy chuyén gen tir vi khuan vao té bao
thuc vat [15] va su vang mit caa gen VirD2
trong ré toc dé khang dinh té bao thyc vat da
chuyén gen khong bi nhiém vi khuin trén bé
mit té bao [21]. DNA cua ré sam ngoc linh va
té bao vi khuan duogc tach chiét theo quy trinh
cia QIAGEN. Cap mdi khuéch dai doan gen
rolC la rolCF (5’-ATGGCTGAAGACGACCT
GTG-3") va rolCR (5-TAGCCGATTGCAAA
CTTGCAC-3’); cip mdi cho gen virD2 Ia
virDF  (5’-ATGCCCGATCGAGCTCAAG-3’)
va VirDR (5’-GACCCAAACATCTCGGCTG-
3’) [3]. Mbi phan ttng PCR duoc thuc hién véi
thé tich hon hop 1a 25 ul gom 1pl DNA b6 gen
(hay Ri plasmid), 2 pl dNTPs 2 mM, 1,25 ul
DreamTaq DNA polymerase (lunit/pl), 10
pmol véi mdi mdi, 1,5 pl DreamTaq buffer va
bé sung nudc siéu sach dé du thé tich. Didu kién
cho phan tng PCR khuéch dai gen rolC 1a bién
tinh ban dau & 95°C trong 5 phut, 35 chu ky
(95°C trong 30 giay, 54°C trong 30 giay va 72°C
trong 60 gidy) va 5 phit kéo dai & 72°C. Piéu
kién cho phan tng PCR khuéch dai gen virD2 1a
bién tinh ban dau ¢ 94°C trong 5 phat, 30 chu
ky (94°C trong 60 gidy, 62°C trong 30 gidy va
72°C trong 60 giay) va 10 phut kéo dai & 72°C.
San pham khuéch dai PCR duoc phan tich va
kiém tra kich thuéc bang phuong phap dién di
trén gel agarose 1% trong dém TAE 1X. Gel
sau d6 s& dugc ngdm va&i dung dich nhuém
ethidium bromide va quan sat dudi dén UV.

Pinh tinh saponin trong ré toc: ré toc khod
(1 g) dugc nghién nho thanh bot min va duoc
ngam trong 50 ml methanol (70%) vai thoi gian
la 60 phat va hon hop dugc vortex 5000 vong
trong 30 gidy. Sau d6 thu nhan dung dich va
lam bay hoi dung méi. Mau sau khi bay hét
dung méi, hoa tan trg lai bang 1 ml methanol
(70%) va tién hanh phan tich trén may sic ki
UFLC (Ultra Fast Liquid Chromatography) tai
phong thi nghiém Laboratoire de
Phytotechnologie cua truong Pai hoc Université
Picardie Jules Verne (Céng hoa Phap).

Cac sb liéu duoc phan tich thd bang
Microsoft Excel 2007 va théng k& bang phan
mém SPSS 16.0, tric nghiém phan hang theo
phuong phap Duncan véi d6 tin cay p=0,5.

KET QUA VA THAO LUAN
Loai md thich hop tao ré toc

Nhiéu nghién ciru da chi ra ring nguén vat
liéu dung cho lay nhiém véi vi khuan c6 kha
nang cam ung chuyen gen khac nhau [3, 7]. Ty
1é mau Cam ung tao ré toc, s6 ré tdc tao ra trén
m0| mau cay dugc ghi nhan sau 5 va 6 tuan nuoi
cay duoc trinh bay & bang 1. Két qua cho thay,
c4c miu mod khac nhau duogc lay nhiém véi vi
khuin déu cam ung ra ré toc nhung véi ty 18
khac nhau (bang 1). Trong do, ty I¢ cam ung tao
ré toc va SO ré toc duoc tao ra & mau Cuong 14
cao hon mau phién 14 (hinh 4 va 3), ddi vai cac
mau ddi ching déu khéng hinh thanh ré. Khi
quan sét hinh dang ré toc tao ra tir cac loai mau,
chiing téi nhan thay, cac dong ré dwoc tao ra tir
phién 14 rit manh va ngin, khi tach ra dé tai
sinh thi kha nang phan nhanh it, strc sinh truong
chdm, trong khi do cac dong ré dugc tao ra tir
nhitng cubng l4 c6 sic sinh truéng nhanh, kha
ning phan nhanh tét khi duoc cat va Chuyen
sang moi trudng tai sinh khong bd sung chit
diéu hoa sinh trueng thuc vat (hinh 5, 6). Ré toc
caa sdm ngoc linh thu nhan dugc c6 do day
trung binh khoang 2-3 mm (hinh 6). Hinh dang
nhitng ré toc nay twong dwong vai nhitng ré toc
sdm Han Quéc thudoc nhom thi 4 trong 5 kiéu
nhom ré toc duoc tao ra khi lay nhiém véi vi
khuan A. rhizogenes, dwoc md ta boi Jung et al.
(2006) [5]; hodc sam My duoc mo ta nhu kiéu
hinh B trong nghién cau cia Mathur et al.
(2010) [8].
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Sy cam ung tao ré toc tir mau cudng 1 cao
hon so véi tir phién 14, tir &6 co thé nhan xét qua
trinh chuyén gen cia vi khuin vao té bao sam
ngoc linh & cubng la d& xay ra hon so v6i &
phién la. Ty lé cam ung tao ré t6c va sb ré tir

phién 14 lan luot la 3,3% va 1,6 r&. Trong khi do,

trén miu cudng 14 ty 1¢ nay tang 1én 1a 14,8% va
2,8 r&. Kim et al. (2008) [6] d& chang minh rang
chung A. rhizogenes 15834 cho ty 1¢ phan trim
s6 mau cam ung tao ré toc trén 14 dau phong la
36,8% va s ré toc tao ra tir vi tri bi thuong la
2,3 ré. Con trén mau tir try ha digp thi ty Ié cam
tng tao ré toc la 75,9% va 6,7 ré. Shi &
Kintzios (2003) [14] ciing ghi nhan dbi vai cay
Pueraria phaseoloides c6 su cam tng tao ré toc
tir mau cudng 14 cao hon tir mau la va 14 mam.
Con d6i véi cay Valeriana sisymbriifolium,
Rahimi et al. (2008) [13] da chi ra mau 14 va

cudng 14 sau khi lay nhiém véi vi khuan A.
rhizogenes cho ty I¢ mau tao ré téc cao hon so
véi mau try ha diép. Hoang Thi Thanh Minh va
nnk. (2011) [9] ciing nhan thay sy cam ung tao
ré toc tir mau la cia cay dau phong cao hon so
v6i mau try ha diép, tru thuong diép, cudng la
va & mam. Trong thi nghiém cua chung t6i, thoi
gian cam ung cua mau cuong la (5 tuan) cling
ngan hon s0 voi mau phién 14 (6, 7 tuan), nhu
vay, ding mau cudng l4 sam ngoc linh rat ngan
duoc thoi gian tao ré toc. Qua két qua thi
nghiém, c6 thé nhan xét ring hiéu suat bién nap
gen phu thudc vao loai mo, co quan hay vi tri
xam nhiém, nhan xét nay pht hop vai nhan xét
cua Rahimi et al. (2008) [13]. Tuy nhién, ty I¢
mau cam ung tao ré toc va so ré téc tao ra trén
md&i mau déi vai sam ngoc linh con thip hon
nhiéu so véi mot sb loai thuc vat khac.

Bang 1. Anh huéng cua kiéu mé duogc lay nhiém dén su cam @ng tao ré toc sam ngoc linh: ty 1é tao
ré tdc va so re toc duoc cam (g tir cac bo phan khac nhau

Bo phan Thoi gian xuat hi¢n résau lay | Ty I¢ mau cam ng S0 ré téc tao
S nhiém (ngay) tao ré toc (%) ra/mau
La 42,7+0,4 3,310,2 1,6+0,2
CV (%) 14 87 10,0
Cuong la 35,0+0,7 14,8+0,4 2,8+0,3
CV (%) 29 39 7.9

Hinh 3. R& cam ang tr md 14
sau 10 tuan lay nhiém véi vi
khuan A. rhizogenes 15834

Hinh 4. R& cam tng tir mo than
sau 10 tuan lay nhiém véi vi
khuan A. rhizogenes 15834

’ S

Hinh 5. Mot dong ré toc cam ang
tir mo than sau 8 tuan nudi cay
trén moi truong thach ran

Hinh 6. R& toc duoc sir dung vao nudi ciy trén

mdi truong long lic
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Hinh 7. R& toc nudi trong méi trudng long lic cd
hé s6 nhan la 10 lan sau 8 tuan nudi cay
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Sau khi tai sinh duoc mét s6 dong ré toc,
chung t6i d4 thir nghiém nudi ciy nhiam nhan
sinh khéi trén nhitng méi truong khoadng khéc
nhau, két qua sau 8 tuan nudi trén méi truong
nuéi long lic, hé s6 nhan cua ré tang 1én khoang
10 lan (hinh 7) (bang sé liéu khéng trinh bay
trong bao cao nay).

Kiém tra sw chuyén gen

Sau khi tach chiét DNA caa bo gen r& toc
sam ngoc linh, phan tng PCR dugc thuc hién
VGi cap mdi moi rolCF va rolCR khuéch dai dac

hiéu vung 520 bp cua gen rolC va cap mdi gen
VirDF va VirDR khuéch dai dac hiéu mot trinh

tu 338 bp cua gen VirD2. Két qua dién di san
pham PCR cua hai cip moi gen rolC va VirD2
cho thdy trinh tw muc tiéu cua gen rolC véi
chiéu dai 520 bp va chiéu dai 338 bp cua gen
VirD2 dugc khuéch dai & giéng d6i ching
dwong (pRi plasmid 15834); cac giéng chay san
pham PCR cua ré téc déu co sy hién dién cua
vach phat quang & vi tri 520 bp (cung vi tri voi
d6i chung duong gen rolC) va khéng phat
quang & vi tri 338 bp gen VirD2; nguoc lai, cac
gleng doi chiing am va doi chung ré khong
chuyén gen (r& bat dinh) déu khdng phét quang
& cac vi tri nay (hinh 8).

Hinh 8. Két qua dién di san pham PCR cua cap moi i gen virD2 (338 bp) va gen rolC (520 bp)
trén cac mau ré chuyén gen va mau ré khong chuyén gen

1. i chung am; 2. Bdi chimg duong gen virD2; 3. R& khong chuyén gen; 4,5,6,7,8. Dong ré chuyén gen s6
1, 2,10, 16, 35 va 1; 9. Thang chuin 1000 bp; 10. Dol ching am gen rolC, 11. Déi chimg dwong rolC; 12. RE
bat dinh (khong chuyén gen); 13,14,15,16,17. Dong r& chuyén gen 1, 2, 10, 16 va 35.

Tur két qua trén cd thé két luan gen rolC tir
pRi plasmid cua A. rhizogenes 15834 d& duoc
chuyén vao ré téc sdm ngoc linh (Panax
vietnamensis). Su ving mat cua gen VirD2
trong nhitng ré toc dem phén tich ciing khang
dinh rang vi khuan sau khi dem lay nhiém véi
ngudn vat liéu ban diu da duoc khir sach hoan
toan va khdng con sot lai trén bé mat té bao ré
chuyén gen.

Pinh tinh saponin bang phwong phap UFLC

Dé khiang dinh nhirng dong ré téc chuyén

gen thu dugc thuc sy la nhitng dong ré bit
ngudn tir nhirng té bao sdm ngoc linh, ching toi
d4 kiém tra su c6 mat cua ba hoat chat saponin
cta sam ngoc linh, d6 1a MR2, G-Rgl va G-Rbl.
Qua phan tich dich chiét caa mot sb dong ré toc
chuyén gen trén hé thong sic ki UFLC, ching
t6i d4 tim thiy su hién dién cua ba hoat chit noi
trén, dac biét la MR2, chi c6 mat trong sam
ngoc linh (hinh 8). Diéu nay khang dinh ring
nhitng dong re toc chuyén gen thu dugc Ia
nhitng dong ré sam ngoc linh dich thuc.
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Hinh 8. Séc ky do trén UFLC cua 1 dong ré sam
ngoc linh chuyén gen, saponin Rgl, MR2 va Rb1
dugc tach chiét bang dung mdi methanol 70%

KET LUAN

Théng qua nghién ciru nay, bude dau ching
t6i da thu nhan duoc mot sé dong ré toc sam
ngoc linh chuyén gen tir nguén mau lay nhidm
la 14 va cudng la cia cdy sam in vitro. Bac biét
la cudng 14 sau khi lay nhiém 5 tuan cho hiéu
qua chuyén gen cao hon so v6i mau 1a. Nhirng
ré nay duoc khiang dinh 1a d3 thay doi thong tin
di truyén so véi ré khong chuyén gen, bang su
cd mat caa gen rolC.

Nhitng két qua thi nghiém thu dugc dé
khang dinh viéc chuyén gen tao ré téc sam ngoc
linh théng qua vi khuan trung gian la
A. rhizogenes 15834. Bu6c diu nudi ciy thanh
cong ré toc sam ngoc linh trén moi trudng thach
va trén méi trudong nudi long lic khong bd sung
chit didu hoa sinh truong thuc vat da khing
dinh huéng di dung dan, nhiéu tiém ning hia
hen cho ting dung trong nhan sinh khéi ré toc dé
thu nhan hoat chat saponin trong tuong lai. Viéc
khéng diing cac chat diéu hoa sinh truong trong
nhan sinh khi r& sdm gidp loai bo duoc nhiing
anh huong khéng mong mudn dén sic khoe
nguoi sir dung va tinh an toan cua san pham.
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SUMMARY

Having the higher saponin content in comparison with other plants of the genus Panax, Panax
vietnamensis has been considered as one of the most valuable medical plants in Vietnam. Using
Agrobacterium rhizogenes to transfer rol gene to increase hairy root formation is a high potential method in
producing secondary metabolites in this plant. The experiment was conducted on 2 different kinds of tissues
of in vitro seedling including leaves and petioles. These tissues were used as source of infection. The purpose
of this experiment is to induct hairy root by using Agrobacterium rhizogenes to transfer rol gene to these
tissues. Leaves and petioles of in vitro plantlets were infected and incubated in 30 mins, then cultured for 72
hrs. The result showed that the hairy root induction rate and the number of roots were higher in petiole
tissues compared with those in leaf tissues (14.8%, 2.8% and 3.3%, 1.6% respectively). Hairy root induction
in petiole tissues was in 5 weeks and that in leaves tissues was in 6 weeks. The presence of rolC in produced
hair roots was confirmed by PCR. Secondary metabolite analysis of transgenic plants also showed the
presence of MR2, Rb1l and Rgl which are typically active elements inPanax vietnamensis. Liquid culture
with shaking is the most suitable condition for proper hairy root development. The success of promoting root
formation in our study will be potential to produce saponin in industrial scale.

Keywords: Agrobacterium rhizogenes, Panax vietnamensis, rol genes, saponin.
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