TNU Journal of Science and Technology 228(01): 175- 183

ESTABLISMENT OF HAIRY ROOT LINES IN VIETNAMESE

Ficus simplicissima Lour.

Vu Thi Thu Thuy, Vu Manh Cuong, Tran Thi Hong, Chu Hoang Mau, Nguyen Thi Thu Nga™

TNU - University of Education

ARTICLE INFO

ABSTRACT

Received: 23/9/2022
Revised: 19/10/2022
Published: 26/10/2022

KEYWORDS

Agrobacterium rhizogenes
Leaf tissue

Biomass

Ficus simplicissima Lour
Hairy roots

Ficus simplicissima Lour. contains flavonoids and saponins with strong
antioxidant capacity, used to treat a number of diseases such as
inflammation, allergies, stomach ulcers... However, the content of natural
synthetic flavonoids very low in Ficus simplicissima Lour. (about 0.897
mg/g fresh leaves). Therefore, a method has been proposed to enhance
the flavonoid content in Ficus simplicissima Lour. plant is the application
of tissue culture techniques to create hairy root lines to increase biomass.
This study presents the results of the induction and culture of hairy root
lines through A. rhizogenes in Ficus simplicissima Lour. Of the two
materials infecting with A. rhizogenes (stem segment, leaf tissue), leaf
tissue is the suitable material for hairy root formation. Bacterial density
corresponds to ODgy = 0.8; AS concentration 150 pumol/l; infection time
10 minutes; co-cultivation time 2 days; The concentration of cefotaxime
550 mg/l were suitable conditions for induction of hairy root formation
from leaf tissue. MS medium in liquid state, without adding growth
regulators, cultured in shaking condition is the suitable medium for hairy
root growth. The results of checking the presence of rolC gene by PCR
method and the absence of virD2 gene confirmed that 5 hairy root lines
were created from Ficus simplicissima Lour. plant.
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Cay VU bo (Ficus simplicissima Lour.) chira flavonoid va saponin c6
kha ning chéng oxy héa manh, dugc dung dé diéu tri mot s6 bénh
nhu viém nhiém, di ng, loét da day... Tuy nhién, ham Iwong
flavonoid tong hop tu nhién trong cay Va bo rat thip (khoang 0,897
mg/g 14 twoi). Do d6, mot phuong phap da dugc dé xuat dé ting
cuong ham lugng flavonoid trong cay VU bo la tng dung ky thuat
nudi ciy mo tao dong ré to ting sinh khol Nghién ciru nay trinh bay
két qua qua trinh cam tng va nudi ciy tao dong ré to thong qua A.
rhizogenes ¢ cdy VU bo. Trong 2 loai vat liéu lay nhidm véi A.
rhizogenes (doan than, md 1a) thi mod la la vat liéu thich hop cho tao
ré to. Mat do vi khuan tuong (ing véi gid tri ODeoo = 0,8; nong do AS
150 pmol/l; thoi gian nhiém khuan 10 pht; thoi gian ddng nudi cay 2
ngay; nong do cefotaxime 550 mg/l la nhitng diéu kién thich hop cho
cam @ng tao ré to tir mo la. Méi trudng MS & trang thai long, khong
b sung chit diéu hoa sinh truong, nudi trong diéu kién Iic 13 moi
trueong thich hop cho sy tiang truong ré to. Két qua kiém tra sw c6 mat
cua gen rolC bang phuong phap PCR va sy ving mit caa gen virD2
d3 khing dinh 5 dong ré to duoc tao ra tir cay V4 bo.
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1. Gi6i thiéu

Cay VU bo (Ficus simplicissima Lour.) 1a loai cay chua dugc trdng phd bién, moc hoang dai
trong rirng thir sinh & nudc ta. Bo phan dung 1 ré& va vo ré, thu hai quanh nam, duoc ding thay thé
hoang ky nén c6 tén goi khac 1a thd hoang ky. Trong vi bo ¢6 nhiéu acid hitu co, cac acid amin, cac
chit triterpen, alcaloid va coumarin. Cay duoc sir dung 1am thude bang cach thu héi trong ty nhién.
Céc bo phan cia cdy Va bo dugc st dung 1am thube bao gdm ré, nhya, than va Ia. Céc bai thuéc sir
dung nguyén ligu la Vi bo thuong Ia bai thuoc bo co téc dung kién ty, bo phe, hanh khi lgi thap,
trang gan cbt. Mot s bénh cd st dung Vi bo nhur chira phong thip té bai, ho do lao phé quan, ra
md hdi trom, mét moi chan tay, n it bung truéng, viém gan, phu nit sau sinh khong co sira...

Theo Dai Duy Ban (2008), ¢ da so cac ho thuc vat, ré 1a noi tong hop va tich lily cac chét
chuyén hoéa thir cap chinh bao gém triterpen, alkaloid va coumarin. Cac cht nay c6 hoat tinh sinh
hoc manh, 1a déi twong nghién ctru caa nhiéu nha khoa hoc. Chi tinh riéng coumarin, it nhat ciing
¢6 1300 coumarin khac nhau di dwgc xac dinh. Coumarin c6 cac hoat dong chéng huyét khéi,
chéng viém va gin mach. Coumarins ciing c6 thé ¢ tac dung khang virus va rat doc dbi voi loai
gam nham. M6t sé hop chit coumarin ¢6 thé sir dung dé chita bénh nim Candida 4m dao. Ngoai
ra, coumarin c6 thé tao ra cac dai thyc bao, tac dong tiéu cuc dén nhiém trang do vi khuan [1]...
Theo Sivanesan va cong sy (2009), nhitng hop chét thir cap tong hop & ré cay co thé duoc tong
hop theo cach tuong tu trong ré to [2].

Agrobacterium rhizogenes, con dugc goi 1a Rhizobium rhizogenes, 1a vi khuan dat Gram am
va la mam gay bénh thuc vat. A. rhlzogenes lay nhlem qua vét thuong va gay bénh 1é to trén
nhiéu loai thuc vét c6 hoa bang cach chuyén mot sd gen cam tng ré (root-inducing plasmid, Ri
plasmid) vao hé gen thuc vat. Sy biéu hién Ri plasmid ¢ thuc vat dan dén ting sinh téng hop
hormone thuc vét auxin, anh hudng dén su phat trién cta ré va thic day su ra ré bén [3]. Kha
ning tao ra hé thong ré phat trién vo han nay da duogc nghién ctru, tir d6 tim hiéu vé kha ning san
xuit cac dugc chit & thue vat va protein tai t6 hop [4]. Dong A. rhizogenes ATCC 15834 dugc su
dung cho viéc nudi cay 1é to dAu tién trén ca chua lam cdy m6 hinh [5]. O Viét Nam, ng dung ky
thuat nudi ciy mé té bao dé tao dong ré to ting sinh khdi cling di thanh cong trén nhidu cay duoc
liéu nhu Cay Thé nhan sam (Talinum paniculatum Gaertn.), Pan Sam (Salvia miltiorrhiza
Bunge), Dang Sam (Codonopsis javanica)... [6]-[8]. V&i myc dich budce dau nghién ctru tao sinh
khéi ré to dé khai thac cac chat c6 hoat tinh sinh hoc tir cay dugc lidu, bai bao nay bao cdo két
qua nghién ctru cac yéu t6 anh huong dén kha ning cam tng va tao sinh khéi ré to cay Vi bo.

2. Phwong phap nghién ctru
2.1. Vit ligu

Mdu thuc vdt

Qua Vu bo thu tai xa My Yén, huyén Pai Tur, tinh Thai Nguyén dugc sir dung cho nudi céy in
vitro. Mau nghién ctru dugc dinh danh bdi PGS.TS S§ Danh Thuong, trudng Pai hoc Su pham —
Dai hoc Thai Nguyén. Chon qua VU bo chin do tham, khong bi sau bénh (Hinh 1A). Loai bo 16p
thit qua, thu hat va rira hat bang nudc sach nhiéu 1an Hat duoc lic trong ethanol 70% trong
khoang thoi gian 1 phdt. Trang hat 5 1in bing nudc cat khir trung. Tiép tuc lac hat trong dung
dich javen 60%, lic déu trong khoang thoi gian 15 phiit. Sau do rira sach hat bang nuéc cat khir
tring 5 1an, rdi cdy 1én méi trudng MS co ban (Hinh 1B). S6 miu hat gieo vao mdi binh co thé
tich 250 ml khoang 50 - 60 hat. Nudi ciy tai phong sinh truéng voi didu kién chiéu sang theo
quang chu ky 16 gid sang va 8 gio tbi, nhiét 46 phong 25°C # 2°C, cudng do chiéu sang 2000 lux.
L4 va than cay VU bo in vitro khoang 6-8 tuan tudi dugc str dung lam vat liéu khao sat tao ré to
(Hinh 1C).

Chiing vi khudn

Ching Agrobacterium rhizogenes (A. rhizogenes) ATTC 15834 dugc cung cép tir Vién Cong
nghé sinh hoc - Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
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A

Hinh 1. Tao vdt liéu khdo sdt tao ré to cay Vii bo
A. Qua Vi bo thu thép tai Thai Nguyén 10/2020; B. Hat lam sach va gieo trén moi truong MS sau 4
tuan; C. Cdy Vi bo in vitro 8 tuan tuéi

2.2. Phwong phdp

Cay VU bo in vitro ¢ giai doan 8 tuan tudi co chiéu cao than chinh khoang 5 — 7 cm, cudng 14
0,2-0,3 cm, phién 14 1,5 x 2,0 cm dugc st dung lam vét li¢u nuoi céy.

Phién 14 banh té duoc cdt thanh cdc manh c6 kich thuéc khoang 0,5 x 0,5 cm.

Than khéng mang mét chdi bén, dwoc cit thanh doan c6 kich thudc 0,5 - 1,0 cm.

Sy phat sinh va sinh trudng cta 1& to tir cac vat lidu duoc danh gia bang ty 16 mu tao 8 to sau
10 tuan.

a. Nghién ciru dnh hwrong cua mdt do vi khudn A. rhizogenes dén hiéu qud chuyén gen tqo ré
to tir than va mé la cay Vi bo

Chung A. rhizogenes ATTC 15834 bao quan & -20°C dugc hoat hoa va nudi phuc hdi trén moi
truong LB (Luria Bertani) theo hai budc: (1) nudi hoat hoa bang cach cay trai trén méi truong LB
dic, diéu kién tdi, & 28°C trong 48 gio. (2) lay mot khuén lac riéng ré nudi phuc hdi trong 20 ml
moi truong LB 10ng, nudi lic 110 vong/phut & 28°C trong 14 - 16 gio.

Ly 5 ml dich khuin nudi phuc hdi & budc 2 bod sung vao 45 ml LB long, nudi lic 110
vong/phit & 28°C tir 2 dén 4 gio. Xé4c dinh mat d6 vi khuan bang may do quang phd & budc song
600 nm (ODsoo). M4t d6 vi khuan & cac ngudng 0,4 - 0,6 - 0,8 - 1,0 duoc sir dung trong nghién
ctru. Dich khuan duoc ly tim 5000 vong/phit, trong 10 phut & 4°C. Loai bo dich, thu sinh khoi té
bao vi khuan. Cin khuin duoc hoa tan trong 50 ml méi truong ¥4 MS 16ng va st dung cho qua
trinh bién nap.

b. Nghién ciru anh huong cua nong do acetosyringone, thoi gian nhiém khudn, thoi gian dong
nudi cdy dén hiéu qua chuyen gen tao ré to fir than va mo la cay Vi bo

Dich huyén phu vi khuan & trén duoc tiép tuc bd sung acetosyringone (AS) véi cac nong do
50 pmol/I; 100 pmol/l; 150 pmol/l; 200 pmol/l dé tham do ngudng thich hgp cho qua trinh
chuyén gen.

Mau cdy (than va mé 1) sau khi duogc cit tao ton thuong, dem ngém vao dia chira dich khuan
trong khodng thoi gian 5 phat, 10 phdt, 15 phut va 20 phat. Sau d6 chuyen mAu cdy 1én gidy thAm
da khir tring, thdm kho va cdy 1én moi truong MS co ban, dé trong toi (ddng nudi cdy) voi thoi
gian 1 ngay, 2 ngay, 3 ngay va 4 ngay.

c. Nghién ciru xdc dinh nguong diét khuan cua cefotaxime

Sau thoi gian dong nudi cay, mau thyc vat dugc rira khuan ngoai vi trudc khi chuyén sang
moi truong tao da chdi. Moi truong diét khuén chira 2 MS ¢ dang long co6 b6 sung khang sinh
cefotaxime 400 mg/I trong 15 phut. Dat mau chuyén gen 1én gidy tham da khir tring dé thdm kho
mau ciy.

Nuéi ciy da ch61 mau chuyén gen trén méi truong MS co ban c6 bo sung khang sinh
cefotaxime v6i ndng d6 450 mg/l; 500 mg/I; 550 mg/l; 600 mg/l; 650 mg/l. Xdc dinh ngudng diét
khuan dugc danh gia bang cac chi tiéu: ty 1¢ mAu cdy khong bi nhiém, ty 16 miu sdng sot va ty 18
mAu tao ré to sau 10 tudn nudi cdy.

d. Nghién cizu trang thai méi trieong t6i wu dé nhan nudi ré to
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Sau khi x4c dinh dugc dong ré to chuyén gen nho ki thuat PCR, Iya chon dong ré to sinh
truong, phat trién tot nuodi cay trong moi truong MS co ban véi cac trang thai méi truong khac
nhau (dic, ban long, 16ng) dé khao sat kha ning ting truong ciia ré to Vi bo. Mdi truong dic 1a
moi truong co chua agar 8g/l, mdi trudng ban long chira agar 4g/l va méi truong long khong
chtra agar nudi lic 90 vong/phat ¢ 28 + 2°C. Chi tiéu theo ddi 1a khdi lwong r& twoi va khéi lugng
1& kho sau 4 tun nudi cdy (khdi lwong ré kho dugc xac dinh bang cach ré to sau khi thu sinh khoi
dugc say ¢ nhiét do 45°C dén khoi luong khong doi [9]).

e. Xac dinh dong ré to chuyén gen bang ki thugt PCR

Phuong phap PCR st dung cdp moi déc hiéu cua gen rolC (root locus C) nham kiém tra sy
chuyen gen tir vi khuan vao té bao thyc vat va sy vang mit cua gen VIrD2 trong r& to dé khang
dinh té bao thyc vat da chuyén gen khong bi nhiém vi khuén trén bé mat té bao [10], [11].

DNA cua ré to duge tach chiét bang phuong phap CTAB theo Shanghai Maroof va cong su
(1984) [12], dién di kiém tra DNA tong so trén gel agarose 0,8% va do quang pho hap thu & bude
s6ng 260 nm.

Ciap mdi khuéch dai doan gen rolC [13]:

rolCF (5’ - ATGGCTGAAGACGACCTGTGT-3’)

rolCR (5’ - TTAGCCGATTGCAAACTTGCA-3’)

Cap mdi cho gen virD2 [13]:

VirDF (5” - ATGCCCGATCGAGCTCAAG-3")

VirDR (5° - GACCCAAACATCTCGGCTG-3)

M&i phan tng PCR dugc thuc hién véi thé tich hdn hop 25 ul (1n] DNA tong s6, 2 ul dNTPs
2 mM, 1,25 pl DreamTaq DNA polymerase, 1 pl voi mdi moi (10 pmol), 1,5 pl DreamTaq
buffer, b sung nudc cit vo triung du thé tich).

Piéu kién cho phan trmg PCR khuéch dai gen rolC: 95°C trong 3 phut, 30 chu ky (95°C - 30
gidy, 55°C - 45 giay va 72°C - 60 gidy), 72°C - 10 phit, gitr & 4°C [14].

Diéu kién cho phan tmg PCR khuéch dai gen virD2:95°C trong 5 phut, 30 chu ky (94°C - 60
gidy, 62°C - 30 giay va 72°C - 60 gidy), 72°C - 10 phut, gilt & 4°C [14].

San pham PCR dugc phan tich va kiém tra bang phuong phap dién di trén gel agarose 1%.
Nhudm ban gel véi ethidium bromide va quan sat dudi dén UV.

f. Bo tri thi nghiém va xa Iy sé liéu

Céc thi nghiém duoc bd tri nhic lai 3 1an & mbi cong thuc, mdi 1an thi nghiém 30 mau. C4c
chi tiéu duoc theo ddi va do dém sau 10 tudn.

Céc s6 liéu duogc xir 1y trén may vi tinh bang phan mém Excel voi tri sé X * Sx [15].

3. Két qua va ban luin
3.1. Anh huéng ciia mdt d@ vi khuan A. rhizogenes, ndng dp AS, thoi gian 1ay nhiém khuan,
thoi gian dong nubi cdy den hig¢u qud chuyén gen tgo ré to tir m0 14 VU bo

Bang 1. Anh hurong cua mdt d@é vi khuan, n&qg do AS q’é’n kha ndng tao ré to ciia cay VU bo
(sau 10 tuan nubi cay)

Yéu t6 anh hwéng Ty 18 miu I4 tao ré to (%) Ty 18 miu than tao ré to (%)

ODsoo 0,4 1,67 +0,67 1,33+0,33
0,6 1,67+£0,33 1,67 +£0,33

0,8 26,00 £ 0,58 19,00 + 3,61

1,0 2,67 0,33 2,00 + 0,58

AS (uM7l) 50 1.67+0,33 133+ 0,33
100 2,33+0,33 17,33 +1,45

150 21,67 £2,96 1,33+0,33

200 1,67 +£0,33 1,67 +£0,33

Mat d6 A. rhizogenes la mét trong nhiing yéu té c6 anh huéng dén hiéu qua cam wng tao ré to
trong chuyén gen & thyc vat. Bé xac dinh anh huong cua mat do vi khuan dén hiéu qua bién nap
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vao mau |4 va than cay Vi bo sau 10 tuan nudi cdy in vitro, tién hanh nhiém khuan mau trong 10
phut, b sung AS 100 pmol/l & cac nong d6 vi khuan khac nhau dé xac dinh mat do khuan tbi
wu. Két qua thi nghiém dwoc thé hién ¢ bang 1 va hinh 2, 3.

Két qua thi nghiém cho thiy, su khac nhau vé ty 16 mau tao ré to sau khi miu Va bo duoc
nhiém A. rhizogenes twong ang véi cac gia tri ODggo 12 0,2 - 0,4 - 0,6 - 0,8 - 1,0. Ty lé mau la
cam g tao ré to dat cao nhat khi mat d6 vi khuan & gié tri ODego= 0,8 (26,00%). Véi mau than,
higu qua cam ang tao ré to dat cao nhat ciing & mat do vi khuan véi gia trj ODeoo= 0,8 (19,00%).
0 méat do vi khuan thap hon (ODeoo= 0,4; 0,6) hay cao hon (ODsoo= 1,0) cho ty 1é mau cam tng
tao ré thap hon. Do vy, mat do vi khuan tuong tng véi gia tri ODeoo = 0,8 14 thich hop dé cam
ng tao ré to tir mau 14 va than cay Va bo.

0D 0,4 0D 0,6 0D 0,8 0D 1,0
Hinh 2. Anh hwéng cua mdt dé vi khudn dén kha ndng tao ré to tir manh 14

oDo04

OD 1,0

Hinh 3. Anh hwéng ciia mdt dé vi khudn d@én kha ndng tao ré to tir mau than cay
Acetosyringone (AS) 1a mét loai phenol ¢ tac dung dan du vi khuin Agrobacterium xam
nhap vao co thé thuc vt tai noi bi ton thwong. Trong cac thi nghiém chuyén gen, AS luén dugc
nghién ciru bo sung vao méi trudng lay nhiém dé nang cao hiéu qua chuyén gen. Két qua nghién
ctru & bang 1 cho thay, bd sung AS véi cac ndng do khac nhau thi anh hudng khac nhau dén ty 1¢
tao ré to & mau cay Va bo. Ty 1é mau 14 cam tng tao ré to dat cao nhat (21,67 %) khi ndng do AS
dat 150 pmol/I. O ndng d6 AS thap hon (50 pumol/l; 100 umol/1) hay cao hon (200 umol/1) cho ty 1é
mau cam g tao ré to thap hon. Do vay, nong do AS 150 umol/1 1a thich hgp dé cam ung tao ré to
tir mo 14 Va bo. Bi voi mau than, hiéu qua tao ré to co ty 16 tét nhat (17,33) trén méi truong co bd
sung ndng do AS dat 100 pmol/l. Vi cac ndng do AS con lai, hiéu qua tao ré to déu dat thap hon
(Hinh 4). Két qua nay ciing pht hop véi nghién ciru ciia Manuhara va cong su (2015) [16].

AS 100 ) AS 15‘0 ) AS 200 5 AS 250
Hinh 4. Anh hwong cua nong dé AS den kha nang tao re to cua manh 14
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Anh hudng cua thoi gian 1ay nhiém A. rhizogenes dén hiéu qua cam tng tao ré to & cay Vi bo
d3 duoc nghién ctru. Két qua bang 2 cho thiy, ¢ cac khoang thoi gian nhidm khuan khac nhau, ty
1¢ mau tao ré to 1a khac nhau. Thoi gian. nhiém khuan 10 phut thu duoc ty 16 mé 14 cam tng tao ré
cao nhat (35,09%). O thoi gian lay nhiém thap hon (5 phat) hay cao hon (15-20-25 phut) cho ty
1¢ mau cam ung tao 1 thap hon, thoi gian 1ay nhiém cang cao thi ty 16 mau cam Ung tao 1é to
cang thap, c6 thé do thoi gian 1y nhiém 1au lam cho mau I4 bi nat va pha hiy té bao.

DPong nudi cay la khoang thoi gian vi khuan xam nhiém vao mau mo, c6 diéu Kién ting sinh s6
lwong trén méi truong ran. Sy chuyén doan T-DNA vao hé gen thyuc vat ciing xay ra vao giai doan
nay. Sé liéu & bang 2 cho thiy, ¢ cac khoang thoi gian dong nudi cdy khac nhau, ty 1& mau tao ré to
la khc nhau. Thoi gian dong nudi cdy 2 ngay thu dugc ty 16 mo Ia cam (ing tao ré cao nhat
(40,33%). O thoi gian ddng nudi cay thap hon (1 ngay) hay cao hon (3, 4, 5 ngay) cho ty I¢ mau
cam ung tao ré thap hon, c6 thé 1a do khi thoi gian dong nuoi cay ngan vi khuan xam nhép vao it
nén qua trinh bién nap c6 thé khong hoan toan, nhung néu thoi gian dong nudi cy dai, hiéu qua
chuyén gen s& giam do luong vi khuan ting sinh 16n s& gay hai truc tiép dén md 14 Va bo.

Bang 2. Anh huong cua thoi gian lay nhlem,va thoi gian dqng nuoi Qay
den khd nang tao re to cdy Vi bo (n=30, so li¢u sau 10 tuan nubi cay)

Thai gian lay nhiém (phat) Thai gian dong nudi cdy (ngay)
Thoi Doan than Manh la Ngay Doan than Manh la
gian tao ré to tao ré to nudi ciy tao ré to tao ré to
5 2,67+0,33 1,67 £0,33 1 1,33£0,33 2,67 0,67
10 4,00 £ 0,58 35,09 1,90 2 2,33+£0,33 40,33 £ 1,41
15 24,33 +2,19 2,01+£0,58 3 23,67 £2,03 2,33+£0,58
20 2,67+0,88 2,00+ 0,34 4 3,67 +£0,88 2,00 £0,33

3.2. Nghién citu xdc dinh ngwong diét khudn cia cefotaxime

B6 sung khang sinh vao méi truong nudi cdy thuong it dugc sir dung do khang sinh ¢6 trong
moi trudng s& lam chdm qué trinh sinh treéng ciia md va té bao. Tuy nhién, d6i voi thi nghiém
chuyén gen, sau budc lay nhidm va doéng nudi cay can loai bo hoan toan vi khuan ra khoi mau
ciy dé khdng anh hudong dén sy sinh truéng cua cac mau trong giai doan thi nghiém tiép theo.
Trong nghién ctru nay, cefotaxime duoc st dung dé diét khuan. Cefotaxime Ia khang sinh phé
rong duogc st dung phd bién, chi phi ré, cé tac dung loai trir chung vi khuan A. rhizogenes ra khoi
moi truong va md nudi ciy sau khi bién nap. Két qua xac dinh ngudng diét khuan cua cefotaxime
duoc thé hién & bang 3.

Bang 3. Anh hiong ciia nong do cefotaxime dén kha nang diét khudn tir mau cay Vi bo
sau 10 tuan nudi cay (n=30)

Nong do L& Than
cefotaxime Ty I¢ mau khong Tylé maukhong  Tylé¢ maukhéng Ty 1é¢ mau khong

(mg/l) nhiém (%) nhiém tao ré to (%) nhiém (%) nhiém tao ré to (%)
450 3,33+£0,67 1,33+£0,33 1,67 +0,88 1,00 £ 0,58

500 10,00 = 2,89 7,33 +£3,93 2,00£0,58 1,67 +£0,33

550 32,67 + 3,93 31,17+ 3,33 2,67 £ 03,33 2,00 £ 0,00

600 18,00 = 1,00 6,33 +£0,33 28,36 + 0,33 25,28 + 0,33

650 7,67 +2,33 433+167 25,33 +0,67 20,33 +0,67

Két qua thu duoc & bang 3 cho thay, tang ndng do cefotaxime dén mot ngudng nhat dinh s&
lam giam kha ning bi nhiém cua mau bién nap, cao nhit o nong do 550 mg/I cho ty 1& mau la
khong bi nhiém 1a 32,67% va ty 1& mau khong nhiém tao ré to dat 31,17%. Tuy nhién, ty I& mau
tao ré to lai ty 1¢ nghich voi ndng do cefotaxime. Khi nong do cefotaxime cang cao thi ty 1& mau
tao ré to cang thap. DSi véi mau cdy tir than, & ndng d6 600 mg/l cho ty 16 miu than khdng bi
nhiém 1a 28,36% va ty 16 mau khong nhidm tao ré to dat 25,28%. Nhu vy, ndng do cefotaxime
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t6i wu diét khuan trong pham vi thi nghiém nay 1a 550 mg/I d6i véi mau 1a va 600 mg/l d6i voi
mau than (Hinh 5). Két qua nay phu hgp vai nghién ciru cua Manuharavé cong

. ‘.

Mdu ld (550 mgll) Mu than (600 mg/l) i Mau la (600 mg/l)
Hinh 5. Anh huong cua nong dg cefotaxime den kha nang tao re to ciia mau la va mau thén

sau 10 tuan nudi cay
3.3. Anh hwéng ciia trang thai méi trwong dén sw ting truwong ré to cdy Vit bo

Hinh 6. Anh huwéng ciia trang thdi méi triong dén sw ting trdng ré to cay VA bod sau 10 fudn
A- ré to cam ing trén maéi truong long nudi lac; B - nudi cay ré to trén moi truong ban long; C- nubi re to
trong moi truong dac

Trong ba trang thai méi truong thir nghiém gom dac, ban long va long thi mau ré to trén moi
truong long nudi lac cho téc d¢ tang truong cao nhat, tiép sau 1a méi truong ban long va cudi
cung 12 méi truong dic vai khdi luong ré ting 1an luot 14 29,72; 17,33 va 19,00 lan so vai khoi
lwong ré ban dau sau 4 tuan nudi ciy (Bang 4). Nhu vay, mdi truong 1ong nudi lic gidp ré to Va
bo tang truéng tot nhat. Hinh 6 thé hién két qua nudi ciy tao ré to dudi anh huong cua trang thai
mai trudng dén sy ting truong ré to cay Va bo.

BaNg 4. Anh hiong ciia trang thai méi truong dén su tang trueong ré to tir mau Ia cay Vi bo
(Sau 10 tuan nubi cay)

Chi tiéu theo déi Trang thai mdi trueong
Léng nudi lic Ban léng Pic
Khoi lugng ré ban dau (g) 0,09 + 0,03 0,06 + 0,00 0,07 £ 0,02
Khéi lugng ré tuoi (g) 1,66 + 0,07 1,04 £ 0,07 1,33+0,05
Khéi lwong & ting (lan) 29,72 +1,90 17,33 + 2,94 19,00 + 2,03
Khdi lugng ré kho (g) 0,55+0,01 0,37 £ 0,02 0,38+ 0,02

3.4. Xdc d@inh dong ré to' chuyén gen bang ki thugt PCR
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Sau khi tach chiét DNA cua hé gen ré to cdy Va bo, phan tmg PCR duoc thuc hién vai cap
mdi rolCF/rolCR dé khuéch dai ving dic hiéu 520 bp cua gen rolC va cap moi gen virDF/virDR
dé khuéch dai dic hiéu mot trinh tu 338 bp cua gen virD2. Két qua dién di kiém tra san pham
PCR cua hai cap moi nhan gen rolC va gen VirD2 cho thdy doan gen rolC c6 chiéu dai 520 bp va
doan gen VirD2 c6 kich thudc 338 bp duoc khuéch dai ¢ giéng d6i chimg duong (pRi plasmid
15834); cac giéng chay san pham PCR cua ré to déu c6 sy hién dién caa mot bang DNA duy nhét
sang rd nét va & vi tri 520bp (cung vi tri voi ddi ching duong gen rolC) va khong c6 bang DNA
& vi tri 338 bp cua gen VirD2; nguoc lai, cac giéng d6i chimg am va ddi chung ré khéng chuyén
gen (ré bat dlnh) deu khong cod bang VaCh & cac vi tri 338 bp (Hinh 7).

1kb

g
0,5kb o

A B
Hinh 7. Két qua dién di kiém tra san pham PCR nhdn doan gen rolC (4) va doan gen virD2 (B)
M: Thang chuan 1kb; A - 1. Béi chimg &m - nueée; 2. Péi chitng dwong - san pham PCR cua Ri plasmid; 3.
Ré khong chuyén gen; Céc giéng tir 4 dén 10: san pham PCR cia 7 dong ré to Vi bo; B - Cac giéng tir 11
d@én 15: cac dong ré to khéng mang gen virD2.

4. Két luan

Hai loai vat liéu dugc nhiém véi A. rhizogenes (doan than, mé 14) thi mo 14 1a vat liéu thich
hop tao 1é to & cay Vu bo. Cac diéu kién nudi cay phi hop bao gdm: mat d6 vi khuén tuong Umg
voi gid tri ODeoo = 0,8; noéng do AS 150 pmol/l; thoi gian nhiém khuan 10 phit; thoi gian dong
nudi cdy 2 ngay; nong do cefotaxime 550 mg/1 1a nhitng diéu kién thich hop cho cam tng tao ré
to tr mo 1a cady Vu bo. Moi truong MS ¢ trang thai long khong bd sung chit diéu hoa sinh
truong, nudi trong diéu kién lac 1a thich hop cho su ting trudng 1€ to ¢ cay Vu bo. Két qua kiém
tra sy cO mat gen rolC bang phuong phap PCR va sy viang mit ctia gen virD2 da khing dinh 5
dong ré to dugc tao ra tir cdy Vi bo .

Loi cam on

Cong trinh dugc hoan thanh véi sy hd tro kinh phi cua dé tai cip Co so c6 ma sb CS.2021.19
do truomg Pai hoc Su pham — Dai hoc Thai Nguyén cap va sir dung trang thiét bj cia phong thi
nghiém Cong nghé té bao thuc vat, khoa Sinh hoc, truong Pai hoc Su pham Thai Nguyén; Phong
DNA tng dung, Vién Cong nghé sinh hoc.

TAI LIEU THAM KHAO/ REFERENCES

[1] D. B. Dai, Natural compounds with biological activity against a number of diseases for humans
and animals. Publisher Natural Science and Technology, 2008.

[2] I. Sivanesan and B. R. Jeong, “Induction and establishment of adventitious and hairy root cultures of
Plumbago zeylanica L.,” Af J. Biotec., vol. 8, pp. 5294-5300, 2009.

[3] I. Casimiro, A. Marchant, R. P. Bhalerao, and T. Beeckman, “Auxin transport
promotes Arabidopsis lateral root initiation,” Plant Cell, vol. 13, pp. 843-852, 2001.

[4] N. N. Ono and L. Tian, “The multiplicity of hairy root cultures: prolific possibilities,” Plant Sci., vol.
180, pp. 439-446, 2011.

[5] M. Kajala, G. Pauluzzi, D. Wang, M. A. Reynoso, K. Zumstein, J. Garcha, S. Winte, and H. Masson,
“Hairy root transformation using Agrobacterium rhizogenes as a tool for exploring cell type-specific
gene expression and function using tomato as a model,” Plant Physiol., vol. 166, pp. 455-469, 2014.

http://jst.tnu.edu.vn 182 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(01): 175- 183

[6] T. N. T. Vu and H. M. Chu, “Establisment of Hairy Root Lines in Vietnam (Talinum paniculatum),”
VNU Science Journal: Natural Science and Technology, vol. 33, no. 2S, pp. 233-241, 2017.

[71T. T. Ninh, T. V. Le, H. A. La, T. T. Nguyen, and T. P. T. Nguyen, “Research on induction and culture
of hairy roots of Salvia miltiorrhiza Bunge,” Journal of Science and Development, vol. 13, no. 2, pp.
251-258, 2015.

[8] T. H. Nguyen and V. V. Nguyen, “Research on rapid in vitro multiplication of hairy root biomass of
Codonopsis javanica (Blume) Hook.f,” Journal of Forestry Science and Technology, vol. 10, pp. 34-
40, 2017.

[9] S. Mehrotra, A. K. Kukreja, S. P. S. Khanuja, and B. N. Mishra, “Genetic transformation studies and
scale up of hairy root culture of Glycyrrhiza glabra in bioreactor,” Elec J Biotechnol, vol. 11, no. 2, pp.
1-7, 2008.

[10] S. Majumdar, S. Garai, and S. Jha, “Genetic transformation of Bacopa monnieri by wild type strains of
Agrobacterium rhizogenes stimulates production of bacopa saponins in transformed calli and plants,”
Plant Cell Rep, vol. 30, no. 5, pp. 941-954, 2011.

[11] V. Veena and C. G. Taylor, “Agrobacterium rhizogenes: recent developments and promising
applications,” In Vitro Cell. Dev. Biol. Plant, vol. 43, pp. 383-403, 2007.

[12] M. A. Shaghai-Maroof, K. M. Soliman, R. A. Jorgensen, and R. W. Allard, “Ribosomal DNAsepacer-
length polymorphism in barley: mendelian inheritance, chromosomal location, and population
dynamics,” Proc Natl Acad Sci, vol. 81, pp. 8014-8019, 1984.

[13] V. P. Sinkar, F. F. White, and M. P. Gordon, “Molecular biology of Ri-plasmid,” J. Biosci. - Indian
Acad.Sci., vol. 11, pp. 47-57, 1987.

[14] K. Liévre, A. Hehn, T. L. M. Tran, A. Gravot, B. Thomasset, F. Bourgaud, and E. Gontier, “Genetic
transformation of the medicinal plant Ruta graveolens L. by an Agrobacterium tumefaciens - mediated
method,” Plant Sci., vol. 168, pp. 883-888, 2005.

[15] H. M. Chu, Modern methods of genetic analysis in plant breeding. Thai Nguyen University Publishing
House, 2008.

[16] Y. S. W. Manuhara, A. N. Kristanti, E. S. W. Utami, and A.Yachya, “Effect of Aeration and Inoculum
Density on Biomass and Saponin Content of Talinum Paniculatum Gaertn. Hairy Roots in Balloon-
Type Bubble Bioreactor,” J. of Pharm. and Biom. Sci., vol. 2, no. 4, pp. 47-52, 2012.

http://jst.tnu.edu.vn 183 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

