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TOM TAT

Cat canh (Platycodon grandiflorum (Jacq.)
A. DC.), loai duy nhat trong chi Platycodon
(Campanulaceae), dwoc phan bé chi yéu ¢ ving
Pong A. Ré cat canh 1a vi thude diroc sir dung
réng réi trong y hoc cé truyén dé chita ho, dau
hong, suyén, lao, tiéu dirong va mét sé bénh viém
nhiém. Cac nghién citu hién dai da chig minh
ré cat canh chiza nhiéu hop chat c6 hoat tinh sinh
hoc. Vi vdy, dé nghién ciru va thu nhégn cac hop
chat c6 gia tri tir ré cat canh, ki thudt cam ing
ta0 ré to nham tao nguon nguyén liéu ban dau on
dinh, c6 kha nang tang sinh nhanh (trong méi
triong khdng c6 hormone) va san xudt nhiéu hop
chat thiz cdp da dwoc xay dung trén lodi thuc vat
nay. Pé thuc hién ki thudt trén, Agrobacterium
rhizogenes — mgt cdng cu chuyén gene ti nhién
c6 thé chuyén DNA vao bé gene thuc vit — da

dwoc sir dung. Két qua nghién cizu cho thdy hai
chung A. rhizogenes ATCC 15834 va C34 c6 khd
ndng cam 1ng tao ré to cat canh. Hai gene rolB
va rolC chiu trach nhiém cam ung tao ¥é to khi
duoc kiém tra da sat nhdp thanh cong vao bo
gene ré to cat canh. L& cét canh la nguyén li¢u
dwoc cam ing tot nhat véi 100 % sé mau c6 kha
nang tao ré to. Quy trinh dwoc t6i wu héa thoi
gian ngdm mdu va thoi gian dong nudi cay Véi
két qud tét nhdt fiong g 1a 10 va 15 phat (10
phut cho ching A. rhizogenes ATCC 15834 va 15
phat cho chuing A. rhizogenes C34) va 72 gio.
Trong twong lai, ki thudt cam ing tao ré to cat
canh dwoc md ta trong nghién cuiu nay la moe ki
thugt hiu ich, ¢ thé dwoc ap dung cho nghién
cizu va thu nhdn cac hop chdt thiz cdp c6 gia tri
tir nUdi cay ré to cdt canh.

Tir khod: Agrobacterium rhizogenes, gene rol, gene virG, Platycodon grandiflorum, ré ro

MO PAU

K7 thuat nudi cdy ré to hién dang 1a mot ki
thuat c6 kha nang cung cap nguon nguyén liéu ré
mot cach chu dong cho viéc thu nhan cac hop
chat thi cdp hiru ich duoc s dung trong duoc
pham, my pham va thyc pham [6]. R& to dugc
hinh thanh tir sy chuyén gene théng qua sy xam
nhiém cua Agrobacterium rhizogenes — mot vi
khuin dat gram am mang plasmide Ri. A.
rhizogenes c6 thé chuyén doan T-DNA tir
plasmide Ri vao bo gene té bao thuc vt tai ving
m6 bi vi khuan nay xam nhiém. T-DNA mang 18

khung doc mé (ORF), 4 trong sé 18 ORF d6
chira gene rolA, rolB, rolC va rolD. Gene rolB la
gene chiu trach nhiém chinh trong sy cam @ng
tao thanh ré to [6, 13]. R& to 6n dinh v& mit di
truyén hon mé va té bao thuc vat in vitro khac,
phét trién nhanh hon cac co quan thyc vét binh
thuong ma khong can hormone ngoai sinh va
ching c6 thé téng hop cac chat chuyén hoa thi
cap véi lugng twong duong hoic tham chi Ién
hon cdy me [24]. Didu nay cho thiy ré to cia
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nhiéu loai thuc vat 1a mot ngudn nguyén ligu day
hira hen chtra nhiéu hop chat c6 gia tri.

Cét canh (Platycodon grandiflorum (Jacq.)
A. DC.) la loai duy nhit trong chi Platycodon
(Campanulaceae). Tir hon 2000 nim vé trudc, ré
cét canh 1a vi thudc phd bién dugc st dung trong
nhiéu bai thudc c6 truyén ¢ chau A & chira ho,
dau hong, suyén, lao va mot s bénh viém nhidm
[23]. Trong nhitng nim gan déy, cac nghién ctu
trén cdy cét canh chu yéu tap trung vao hoat tinh
sinh hoc cta ndé nhu khang u, khang oxi hda,
khang viém, chéng dai thdo dwong, diéu hoa
mién dich, ... [14, 23]. R& cat canh chia nhiéu
nhém chét khac nhau bao gdm cac triterpenoid,
saponine, flavonoid, anthocyanine, phenolic,
polysaccharide, ... ma trong do, triterpenoid va
saponine 1a cac hop chat c6 hoat tinh sinh hoc
quan trong [9, 10, 18, 22]. Vi vay, dé nghién ctu
va thu nhan nhiéu chat chuyén héa khac nhau tir
ré cat canh, ki thuat cam tng tao ré to nhiam thu
nhan ngudn nguyén li¢u ban dau 6n dinh, ¢ kha
nang tang sinh nhanh (trong moi truong khong co
hormone) va san xuit nhidu hop chét thir cip da
duoc xay dung trén loai thuc vat nay.

Trong b&o cdo nay, ching tbi tap trung
nghién ciru ki thuat tao ré to cat canh (bang cach
sir dung cac chung vi khuan A. rhizogenes xam
nhiém vao 14, than va ré ciy cat canh). Ki thuat
nay sé hiru ich dé nghién cau vé ré to va tng
dung san xuat cac hop chét thir cip c6 gia tri tir
qué trinh nudi ciy ré to cat canh.

VAT LIEU VA PHUONG PHAP
Vit ligu
Vat liéu sinh hoc

Hat c4t canh thuan chung dwoc mua tir Trung
tam nghién ctu trong va ché bién cay thudc Ha
Noi.

Chang vi khuan A. rhizogenes ATCC 15834
dugc mua tir ngan hang RIKEN-BRC théng qua
duy 4n cia MEXT Nhat Ban. Céc chang A.
rhizogenes C25, C31, C34 dugc cung cip boi

Cong ty TNHH Gia Tuong, chi nhanh tinh Binh
Duong.
Méi trwong nudi cdy

Mai truong Murashige va Skoog (MS) bd
sung 30 g/L sucrose va 8 g/L agar dung dé nudi
cdy mo thyc vat in vitro. Mbi truong MS duoc
diéu chinh vé pH 5,8 trudc khi thém agar rdi hap
khtr triing & 121 °C trong 20 phdt.

Moi truong Nutrient Broth (NB) duoc su
dung dé luu trir va ting sinh cac chung vi khuan
A. rhizogenes. Mdi truong NB duge diéu chinh
vé pH 7,0 truéc khi bd sung 17 g/L agar va hip
khtr triing & 121 °C trong 20 phdit.

Phwong phap
Phuong phap khir trung hat tao cay con in vitro

Hat cat canh sau khi lic 20 phut trong nuéc
xa phong dwoc lan luot khir tring bé mit véi
ethanol 70 % (v/v) trong 90 gidy va javel 10 %
(v/v) trong 10 phut. Sau d6, hat dugc rira 5 lan
Vv6i nuéc cat da hdp khir trang. Hat sau khi khu
tring duoc gieo trén méi truong MS ran. Hat da
gieo dugc cho nay mam va phat trién trong phong
nubi cdy & nhiét 6 25 °C, &nh sang tring 16 gio
trong ngay, cuong do &nh sang 2500 lux.

Phirong phdp nudi cay vi khudn A. rhizogenes
khuin A.
rhizogenes dugc cai tién tir cac phuong phap nudi
cdy vi khuan A. rhizogenes cia Mano (1986)
[11], Gai [5] va Shilpha (2015) [19]. C4c ching
vi khuan A. rhizogenes ATCC 15834, C25, C31
va C34 dugc hoat héa trong 25 mL moi truong
NB long & 25 °C, khong c6 anh sang, lic véi toc
d6 130-150 vong/phdt trong 72 gio. Dich khuan
A. rhizogenes thu dwoc sau 72 gio nudi cay voi
ODgoonm = 0,5-1,0 duoc sir dung dé xam nhiém
vao mod thyc vat.

Phuong phap nuéi cdy vi

Phirong phdp cam 1ng tao ré to cat canh

Téch roi riéng 1€ tung co quan cay cat canh
in vitro (14, than va ré), tao vét thuong & mdi co
quan roi nhing vao dich khuan A. rhizogenes
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ATCC 15834, C25, C31 va C34. Sau d6, cac mau
mé duoc lam khd bing gidy tham vo tring va
ddng nudi ciy trén moi truong MS ran trong diéu
kién khong c6 &nh sang. Sau thoi gian ddng nudi
cdy, cac mau md duoc cdy chuyén sang moi
truong MS méi khdng chtra hormone, ¢6 b sung
250 mg/L cefotaxime. R& moc ra tir vi tri vét
thuong trén mau moé dwoc gia dinh 1a ré to s&
dugc cdy chuyén sang méi truong MS mai. Tat
ca cac thao tac va nudi cdy déu duoc thuc hién ¢
nhiét do 25 °C.

Phan tram s6 mau tao r& to dugc tinh theo
cdng thuc:

Phian trim s mau tao ré to (%) =

~ X X
s6 mau tao ré to

x 100 %

téng s6 mau xam nhiém

Phirong phdp PCR kiém tra gene chuyén

Ré to cat canh gia dinh dugc thu nhan va bao
quan trong ong eppendorf sach & —20 °C trudc
khi st dung dé tach chiét DNA. DNA bo gene
cua ré to cat canh dugc tach chiét theo phuong
phap CTAB cua Doyle & Doyle (1987) [3]
nhung d3 dugc thay d6i mot sé yéu té dé phu hop
v6i diéu kién cua phong thi nghiém. Trinh tu
primer dung cho phan ung PCR & cac gene rolB,
rolC va virG duoc thé hién ¢ Bang 1.

MGi phan tng PCR c6 thé tich 25 uL bao
gom: 2 uL DNA; 0,5 uM primer; 0,2 mM mdi
loai dATP, dCTP, dGTP va dTTP; dung dich
dém phan ung PCR 1X, 1U Taq polymerase va
nudce cat vo tring vira da 25 pL. Trong phan tng
PCR ¢ mdi primer, mot chung &m va ching
dwong véi thanh phin twong tu nhung thé tich
DNA nap vao phan ung sé& duoc thay thé tuong
tng bang nudc hap khir tring va DNA tong s6
cua A. rhizogenes dé tranh nhing giai thich sai
lam.

Phan tng PCR dwoc thuc hién gom céc
budc: bién tinh bude dau (95 °C/5 phut), 35 chu
Ki lap lai (94 °C/0,5 phut, 54 °C/0,5 phat, 72 °C/1
phut) va budc kéo dai cudi cung (72 °C/5 phut).
San pham thu dugc sau phan tng PCR dugc phan
tich trén gel agarose 1,5 % (w/v). Gel duoc
nhudom véi ethidium bromide va soi trén ban dén
UV dé phét hién sy hién dién cia DNA dich.
Phirong phap xir |i s6 liéu théng ké

Mai thi nghiém dwoc lap lai 3 1an véi s6 mau
trén mdi nghiém thac tir 30-35 mau. S6 liéu thu
duoc tir két qua cua thi nghiém dugc phan tich
thd, v& do thi bang phin mém Microsoft Excel
2013 va dugc xir i théng ké bang phan mém
SPSS 16.0 (phan nhém céc gia tri bang phuong
phép Duncan véi d6 tin cay 95 %).

Bang 1. Trinh ty primer cho phan ttng PCR gene rolB, rolC va virG

Gene Tén primer Trinh ty primer (5° —37)
rolB rolB F GCTCTT GCAGTG CTAGATTT
rolB R GAA GGT GCAAGC TACCTCTC
rolC rolC F CTCCTG ACATCAAACTCGTC
rolCR TGC TTC GAG TTATGG GTA CA
virG virG F TTATCT GAG TGA AGT CGT CTC
virG R CGT CGC CTG AGATTA AGT GTC
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KET QUA VA THAO LUAN
Khir trung hat tao ciy cat canh in vitro

Hat cat canh da duoc khir trung va gieo trén
moi trudng MS ¢ ti 1é nay mam trén 70 %. 25—
40 ngay sau kht tring, hat cat canh da nay mam
va tang truong thanh cay con véi chiéu cao tir 1
dén 2 cm, c6 2 dén 4 cip 14 (Hinh 1A). Cay con
luc nay dwoc cdy chuyén sang méi trudng MS
méi gilp cdy phat trién tot hon. Sau 75-120 ngay
nudi ciy, ciy cat canh dat chiéu cao tir 5-10 cm,
¢6 hon 6 cap la, cay xanh tét, 14 day, to rong
(Hinh 1B) duogc sir dung dé xam nhidm vi khuan
tao ré to.

Hinh 1. Cay cét canh in vitro moc tir hat dugc khir
trung sau 30 ngay (A) va 90 ngay (B)

Sang lgc chiing A. rpizogenes thich hop c6 kha
ning cim wng tao re to

Cay cat canh duoc cét ra thanh ting co quan,
tao vét thwong, ngdm trong dich khuin A.
rhizogenes 20 phut va déng nudi cdy trong 96
gid. Sau 2-6 tuin xam nhidm véi cac chung A.
rhizogenes ATCC 15834, C25, C31 va C34, c6 2
chung (A. rhizogenes ATCC 15834 va C34 véi
phan tram sd mAau tao ré to twong tng 1a 71,35 +
6,64 % va 68,81 + 7,84 %, khdng c6 su khac biét
khi xir Ii s6 liéu théng ké gitra 2 chang nay) trong
sd 4 ching c6 kha nang cam tng tao ré to trén
cac mau mo cat canh. Nguoc lai, mau dbi ching,
mau dugc cam ng véi chang A. rhizogenes C25

va C31 lai khdng c6 hién twong ra ré to (Hinh 2
va 3).

Hiéu qua tao ré to & md thyc vat cé su phu
thudc vao loai thuc vat va chiang A. rhizogenes
xam nhiém. Chandran va Potty (2011) nhan thiy
& nhidu loai thyc vat (Ipomoea batatas,
Solenostemon rotundifolius, Vigna vexillata va
Canavalia sp.), cac chung A. rhizogenes khéac
nhau cho hiéu qua xam nhiém khac nhau, trong
d6 chung ATCC 15834 c6 kha ning xam nhiém
hi¢u qua nhat [2]. Ching LB510 xam nhidm tot
trén Talinum paniculatum nhung lai khéng t6t
véi Artemisia annua va Artemisia cina trong khi
chung ATCC 15834 va YMBO072001 lai c6 kha
nang xam nhidm rat tét trén hai loai thuc vat nay
[4, 12]. Trong két qua nghién ctu cua ching toi,
kha ning cam ung tao ré to trén cac mau mo cét
cénh in vitro t6t nhat ¢ hai ching A. rhizogenes
ATCC 15834 va C34 nhung lai khéng hiéu qua &
hai chung A. rhizogenes C25 va C31. Két qua nay
ching té cac chung A. rhizogenes khac nhau co
thé c6 su khac biét vé kha niang cam ung tao ré to
& cdy céat canh ma nguyén nhan nay c6 thé 1a do
su khac biét trong plasmide cua tirng chung vi
khuan dan dén hiéu qua chuyén gene khac nhau
[1]. Hai chung A. rhizogenes ATCC 15834 va
C34 dugc chang toi lya chon cho céc thi nghiém
tiép theo.
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Hinh 2. Phan trim s miu tao ré to & c4c ching A.
rhizogenes khac nhau. Ki hiéu a thé hién su khéc biét
¢6 ¥ nghia théng ké & mirc & = 0,05 gifta cac nhom thi
nghiém
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Hinh 3. Su tao 18 to sau 3 tudn x4m nhidm. A) m

Au dbi chig, B) A. rhizogenes

2 Sea s

ATCC 15834, C) A. rhizogenes

C25, D) A. rhizogenes C31 va E) A. rhizogenes C34

Loai mé thich hop tao ré to cat canh

Tung loai co quan (4, than, ré) cua cay cét
canh duoc tao vét thwong, ngam trong dich khuan
20 phat va dong nudi cdy trén méi truong MS
trong 96 gio. Phan traim sé mau tao ré to duoc ghi
nhan sau 2-6 tuan ké tir khi mau mé bi xam
nhiém bai A. rhizogenes ATCC 15834 va C34
(Hinh 4). Két qua cho thdy c4c co quan khac
nhau khi bi xdm nhiém béi A. rhizogenes tao ré
to voi ti 1& khac nhau. RE duoc hinh thanh tir vi
tri vét thuong hoic gan vét thwong c6 mot s dic
diém chung nhu: moc nhidu, manh, dai va cé
I6ng hat (Hinh 5). L& la co quan tao ré to cao
nhit (100,00 + 0,00 % s6 miu déu tao ré to véi
hai chung A. rhizogenes ATCC 15834 va C34),
than va ré c6 kha ning cam tung tao ré to thap
hon (twong (ing 36,69 + 15,95 % va 55,56 + 9,62
% s6 mau tao ré to do chung A. rhizogenes
ATCC 15834; 40,95 + 10,14 % va 58,89 + 8,39

% s6 mau tao ré to do chung A. rhizogenes C34).
Diéu nay cho thiy rang su chuyén gene cua A.
rhizogenes ATCC 15834 va C34 vao té bao & mod
I4 hiéu qua hon so v&i ¢ than va ré.
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Hinh 4. Phin trim s6 mAu tao ré to & cac co quan khac
nhau khi xdm nhiém véi A. rhizogenes ATCC 15834
va C34. Ki hiéu a, b, ¢ thé hién su khac biét ¢o y nghia
théng ké & murc a = 0,05 giita cic nhom thi nghiém
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B, E, H twong tng 12 13, than, r& cat cén13 dugc cam (rng boi A. rhizogenes ATCC 15834. C, F, I tuong ung la 14,
thén, ré dugc cam (ng boi A. rhizogenes C34

Nhiéu nghién cau trén thé gisi di chang
minh hiéu qua tao ré to boi sy xam nhiém cua A.
rhizogenes cd su phu thugc vao loai mo, co quan
hay vi tri ciia co thé thuc vat ma A. rhizogenes
xam nhiém, trong d6 14 (dac biét 1a ving gan 14)
thong thuong cho ti 1& xAm nhiém cao hon cac bo
phan con lai [2, 16, 17]. Két qua cho thiy: ¢ cay
cat canh, 14 1a co quan thich hop cho su tao ré to
thong qua sy xdm nhiém coa A. rhizogenes
ATCC 15834 va C34. Ti & tao ré to & 1a cao
khéng nhiing lién quan dén d6 nhay cam cua la
véi A. rhizogenes hon so vai cidc vung md khéc
ma con phu thugc vao tinh trang sinh ly cua tirng
vung md (cac vung/bdé phan non thich hgp hon
cho su xam nhiém) [17]. Tur thi nghiém nay, la
cat canh duoc sir dung lam ngudn vat liéu cho
c4c thi nghiém tiép theo.

Anh hwéng cia thoi gian ngim miu trong
dich khuan A. rhizogenes ATCC 15834 va C34

La cat canh duoc tao vét thuong, ngam trong
dich khuan ting khoang thoi gian khac nhau (5,

10, 15, 20 va 30 phut) va dong nudi cay trén moi
truong MS trong 96 gio. Ngdm mau da duoc tao
vét thuong vao dich khuéan gidp tao diéu kién dé
mau tiép xdc truc tiép voi vi khuan, dong thoi
kich thich tin hiéu giai phong tir té bao thyc vat
kich hoat su hoat dong cua gene vir dan toi su
badm cua A. rhizogenes I1&n vi tri bi thuong cua
mau [7].

Phan tram trung binh s6 Mau tao ré to va thoi
gian xuat hién ré to ¢ 1a duoc ghi nhan ¢ Bang 2
va Bang 3. Dya vao két qua nay, ching téi nhan
thdy ¢ cac mdc thoi gian ngdm mau dugc khao
sét, A. rhizogenes ATCC 15834 va C34 déu cho
ti 16 mau tao ré to trén 79 %. Thoi gian xuat hién
ré to dao dong tir 12 dén 20 ngay ¢ chang A.
rhizogenes ATCC 15834 va tir 13 dén 24 ngay &
chang A. rhizogenes C34. Thoi gian hinh thanh ré
to, thuong trong pham vi 1 tuan dén hon 1 thang,
phu thuoc vao loai thyc vat va chang vi khuan
xam nhiém [8, 15].
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Bang 2. Phan tram s mau |4 cat canh tao ré to va thoi gian xuat hién ré to khi ngam trong dich khuan A.
rhizogenes ATCC 15834 & nhiing khoang thoi gian khac nhau

Thoi gian ngdm
miu (phit) 5 10

15 20 30

Phin trim trung
binh s0 mau la tao
re to (%)

100,00 + 0,00

100,00 + 0,00

100,00 + 0,00° | 100,00 + 0,00°

Thoi gian xuat hién

a
ré to (ngay) 20,00 + 7,21

12,67 +2,31°

12,33+ 1,15° | 14,67 +1,53°

Ghi chQ: k7 hiéu a, b thé hién suw khdc biét c¢6 ¥ nghia thong ké 6 mirc o = 0,05 giita cdc nhom thi

nghiém trong cung mot chi tiéu theo doi

Bang 3. Phan trim s mau |4 cat canh tao ré to va thoi gian xuat hién ré to khi ngam trong dich khuan A.
rhizogenes C34 & nhitng khoang thoi gian khac nhau

Thaoi gian ngdm
miu (phiit) 5 10

15 20 30

Phin trim trung
binh s0 mau la tao
reé to (%)

100,00 + 0,00

100,00 + 0,00

100,00 + 0,00% | 100,00 + 0,00

Thoi gian xuat hién
ré to (ngay)

24,33 £5,03*

14,67 + 2,51°

13,67 +1,53° | 16,33 +2,08"

Ghi chl: ki hiéu a, b, C thé hién su khdc biét ¢6 y nghia thong ké ¢ mirc o = 0,05 giita cdc nhém thi

nghiém trong cung mét chi tiéu theo doi

Chung A. rhizogenes ATCC 15834 c¢6 kha
ning xam nhiém tét nhat vao la trong khoang
thoi gian ngdm mau tir 10 dén 15 phat (100,00 *+
0,00 % s6 mau l4 tao ré to, khi ngdm mau trong
dich khuan 10 va 15 phut thi s6 ngay xuét hién ré
tuong wng la 12,67 + 2,31 va 12,33 + 1,15 ngay,
s6 lieu khong cé su khac biét khi dugc xir Ii
thong ké). A. rhizogenes C34 c6 thoi gian ngam
mau tét nhat 1a 15 phat (100 + 0,00 % sé mau la
tao ré to va sb ngay xuit hién ré 1a 13,67 + 1,53
ngay). Thoi gian ngdm mau dai (tr 30 phut tro
di) déu cho hiéu qua chuyén gene thap hon & ca 2
chiung A. rhizogenes. Vay, thoi gian ngdm mau
10 phat va 15 phat twong Gng véi ching A.
rhizogenes ATCC 15834 va C34 duoc lua chon
cho thi nghiém tiép theo.

Anh hwéng cia thoi gian dong nudi ciy Ién
qua trinh cdm dng tao ré to

L4 cat canh dugc tao vét thuong, ngdm trong
dich khuan 10 hozc 15 phat (twong wng Voi
ching A. rhizogenes ATCC 15834 hoac C34) va

dong nudi cay trén moéi trudng MS ran trong
nhitng khoang thoi gian khac nhau (24, 48, 72, 96
va 120 gio). Két qua phan tram s6 mau tao ré to
va thoi gian xut hién ré to duoc thé hién ¢ Bang
4 va Bang 5.

Qué trinh déng nudi cdy c6 anh huong dén
phan trim s6 mau tao ré& to va thoi gian xuat hién
ré to. Bong nudi cdy trong 24 gid cho hiéu qua
tao ré to rat thap (5,16 + 4,51 % va 5,90 + 5,24 %
tuong (ng voi su xam nhiém cua hai chung A.
rhizogenes ATCC 15834 va C34, c6 truong hop
khdng c6 su tao ré to khi lap lai thi nghiém) va
thoi gian xuat hién ré to rt dai (khoang 60 ngay).
DPdng nudi ciy trong 48 dén 96 gio cho hiéu qua
tao ré to tang dan va thoi gian xuét hién ré to dao
dong trong khoang tir 12,67 + 2,31 dén 18,33 +
2,08 ngdy ¢ hai ching, nhung ddng nudi ciy
trong thoi gian qua dai (120 gio tro di) dan dén
su giam hiéu qua tao ré to ro rét.

Céc két qua ctia chang toi ching to thoi gian
ddng nudi cay qua ngin (24 gio) thi hiéu qua tao
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ré to rat thap, nguoc lai, thoi gian ddng nudi ciy
kéo dai (120 gio tro di) sé tac dong nguoc vé hiéu
qua tao ré to do su giam &i luc cua vi khuan véi
té bao thuc vat hodc bi tc ché canh tranh do su
gia ting mat d6 té bao vi khuan [21]. Sivanesan
va Jeong (2009) nhan thiy hiéu qua tao ré to ting
dan khi dong nudi cdy tir 24 dén 72 gio va bat

dau c6 dau higu giam ké tir 96 gio tro di do mau
mod cdy khong du stc chiu dung su canh tranh
cua vi khuan vao luc nay [20]. Vay, dong nudi
ciy trong 72 gid l1a t&i wu cho A. rhizogenes
ATCC 15834 va C34 dé cam ung tao ré to o la
cat canh.

Bang 4. Phan traim sé mau |4 cat canh tao ré to va thoi gian xuat hién ré to khi dong nudi cay véi A.
rhizogenes ATCC 15834 ¢ nhiing khoang thoi gian khac nhau

Thoi gian dong 24 48
nudi cay (gio)

72 96 120

Phin trim trung
binh s0 mau tao re
to (%)

5,16 + 4,51¢

72,78 + 12,51°

100,00 + 0,00% | 100,00 + 0,00

Thoi gian xuat hién

a
ré to (ngay) 56,00 + 3,61

18,33 + 2,08"

13,33 +1,53% | 12,67 +2,31¢

Ghi chl: ki hiéu a, b, ¢, d thé hién su khdc biét ¢é ¥ nghia théng ké ¢ mikc a = 0,05 gitia cac nhém thi

nghiém trong cung mot chi tiéu theo doi.

Béng 5. Phan trim s6 mau 14 cat canh tao ré to va thoi gian xuat hién ré to khi dong nudi cy véi A.
rhizogenes C34 ¢ nhiing khoang thoi gian khac nhau

Thoi gian dong 24 48
nudi cay (gio)

72 96 120

Phin trim trung
binh s0 mau tao re
to' (%)

5,90 + 5,24¢

74,24 +517°

100,00 + 0,00* | 100,00 + 0,00° | 33,33 +2,89°

Thoi gian xuit hi¢n

a
r to (ngay) 59,67 £5,13

17,33 +1,53"

14,33+ 0,58 | 13,67+153° | 16,33+1,53"

Ghi chl: ki hiéu a, b, ¢, d thé hién s khdc biét cé y nghia thong ké ¢ mirc a = 0,05 giita cdc nhém thi

nghiém trong cung mot chi tiéu theo doi.

Kiém tra sw chuyén gene

Vung T-DNA trong plasmide Ri cia A.
rhizogenes ATCC 15834 va C34 chua cac gene
rol chiu trach nhiém cho sy cam ung tao ré to
trén md thyc vat bi xam nhiém. Dé chang minh
cac gene nay da chén thanh cong vao bo gene ré
to cat canh, chiing toi thyc hién phan tng PCR
Vi cac cap primer dic hiéu dé phat hién ba gene
rolB, rolC va virG. Két qua cho thdy céc san

pham PCR cua bo gene ré to cat canh déu c6 sy
hién dién cua rolB va rolC (twong tng khuéch dai
dac hiéu mot vung trinh tu 423 bp va 626 bp)
nhung khong c6 sy hién dién cua gene virG
(Hinh 6). Do d6, két qua ching minh gene rolB
va rolC tur plasmide Ri cua A. rhizogenes ATCC
15834 va C34 @i sat nhap thanh cong vao bo
gene ré to cat canh.
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Hinh 6. A. Két qua PCR véi cip primer rolB (phai) va rolC (trai). Giéng 1 va 1°: ching am; giéng 2 va 2°: r& cat
canh in vitro; giéng 3 va 3’: 1& to cat canh cam tmg bai A. rhizogenes ATCC 15834; giéng 4 va 4°: 1& to cat canh
cam tng boi A. rhizogenes C34; giéng 5 va 5°: chung duong A. rhizogenes ATCC 15834; giéng 6 va 6°: chiing
duong A. rhizogenes C34; giéng M: thang 100 bp. B. Két qua PCR véi cip primer virG. Giéng 1 va 2: chimg dwong
tuong tng voi ching A. rhizogenes ATCC 15834 va C34. Giéng 3 va 4: 1é to cat canh twong img dwoc cim tng béi
A. rhizogenes ATCC 15834 va C34. Giéng 5 va 6: chitng am tuong tng v&i ching A. rhizogenes ATCC 15834 va
C34. Giéng M: thang 100 bp plus

KET LUAN

Tu nhitng két qua thi nghiém cua minh,
ching t6i da xay dung mat quy trinh hoan chinh
ta0 ré to cat canh thong qua sy xam nhiém cua
hai chung A. rhizogenes ATCC 15834 va C34.
Hai gene rolB va rolC chiju trach nhiém cam ung
tao ré to khi dwoc kiém tra da sat nhap thanh
cong vao bo gene ré to cat canh. La cat canh la co
guan tao ré to tot nhat (100 % s6 mau cd kha
nang tao ré to). Thoi gian ngdm mau 14 tét nhat
trong dich khuan A. rhizogenes ATCC 15834 va

C34 tuong tmg 13 10 va 15 phit. Thi gian ddng
nubi cay trong 72 gid s& tdi wu dé tao ré to & hai
chung nay. Chung t6i hi vong quy trinh cam @ng
tao ré to cat canh duoc mo ta & trén sé hiu ich
cho cac nghién ctru vé ré to cat canh trong tuong
lai cling nhu trong nhiéu tng dung khac, dic biét
la cac nghién ctu lién quan dén san xuat hop chat
thtr cAp Vi quy trinh tao ré to cat canh nay giup co
ngudn nguyén liéu ban dau chi dong, 6n dinh vé
mat di truyén.

Trang 72
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Induction of Platycodon grandiflorum hairy
roots through the mediation of four
Agrobacterium rhizogenes strains

e TraDong Phuong

e Vu Thi Bach Phuong

e Quach Ngo Diem Phuong
University of Science, VNU-HCM

ABSTRACT

Balloon flower (Platycodon grandiflorum
(Jacg.) A. DC.), the only species in Platycodon
genus (Campanulaceae), is mainly distributed in
East Asia. The rhizomes of P. grandiflorum, a
traditional herbal medicine, have been widely
used for the treatment of cough, sore throat,
asthma, tuberculosis and other diseases.
Recently, pharmacological researches identified
important biological activities compounds in the
rhizomes. Thus, to study and extract valuable
compounds, a hairy root induced technique was
achieved on P. grandiflorum for stable material
with fast growth rates (in hormone-free media)
and metabolites production. To achieve this, the
“natural

genetic tool”

rhizogenes, which can transfer DNA segments

Agrobacterium

into genome of plant, was exploited. The results
suggested two (A. rhizogenes ATCC 15834 and
C34) of four A. rhizogenes strains could induce
hairy roots. RolB and rolC genes, which are
responsible for the induction of hairy roots, were
inserted into the genome of hairy roots. Leaves
had the highest infection frequency of hairy root
induction 100 %. The optimization of protocol,
including time of immersion and co-culture, had
the best results with 10 and 15 mins (10 mins for
A. rhizogenes ATCC 15834 and 15 mins for A.
rhizogenes C34) and 72 hours, respectively. In
the future, this protocol, which was described in
this paper, should be useful for studying and
isolating  valuable compounds from P.
grandiflorum hairy root cultures.

Keywords: Agrobacterium rhizogenes, hairy root, Platycodon grandiflorum, rol genes, virG gene
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