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Tém tit: Cay thdé nhan sam (Talinum paniculatum Gaertn.) chira flavonoid va saponin c6 kha
ning chéng oxy hoéa manh, dugc ding de didu tri mot sb bénh nhu viém nhiém, di ung, loct da
day... Tuy nhién, ham luong flavonoid téng hop tu nhién trong ciy thd nhan sam rat thap (khoang
0,897 mg/g 14 tuoi). Do d6 mot phuong phip di duge dé xuat dé ting cuong ham luong
flavonoid trong cdy thé nhan sdm la ing dung k¥ thudt nudi cdy mé tao dong ré to ting sinh khoi.
Nghién ciru nay trinh bay két qua téi wu hoa quy trinh tao dong 1é to théng qua Agrobacterium
rhizogenes (A. rhizogenes) & cdy thd nhan sdm. Trong 3 loai vt liéu 1y nhiém v6i 4. rhizogenes
(14 mam, doan than mang mét chdi bén, mo 14) thi m6 14 1a vat liéu thich hop cho tao 1é to. Mat do
vi khuan tuong Umg voi gia tri ODgoo = 0,6; ndéng d6 AS 100 pmol/l; thoi gian nhidm khuan 10
phut; thoi gian dong nudi cay 2 ngay; ndng do cefotaxime 500 mg/l 1a nhing diéu kién thich hop
cho cam tng tao ré to tir m6 la. M6i truong MS ¢ trang thai long, khong bd sung chit didu hoa
sinh trudng, nudi trong diéu kién lic 1a thich hop cho su tang trudng r¢ to. Két qua kiém tra sy ¢o
mit gen r0l/C bang phuong phap PCR va sy vang mat cua gen virD2 da khing dinh 5 dong ré to

duogc tao ra tur cay tho nhan sam.

Tir khéa: Agrobacterium rhizogenes, thd nhan sam, 1é to.

1. Pit van dé

Cay thd nhan sam (Talinum paniculatum
Gaertn.) chtra flavonoid, saponin c6 kha nang
chéng oxy héa manh, duoc dung dé diéu tri mot
s6 bénh nhu viém nhiém, di (g, loét da day va
hanh ta trang, giap co thé didu hoa cac qua trinh
chuyén hoa, chdng 1o hoa, 1am bén thanh mach
mau, giam lugng cholesterol trong mau va
phong chéng ung thu [1-3],... Tuy nhién, ham
luong flavonoid dugc san xuét tu nhién trong
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cdy thé nhan sim con rat thip (khoang 0,897
mg/g 14 tuoi) [4]. Hién nay, nguoi ta chu trong
dén san xuét flavonoid c6 ngudn gdc tir thuc vat
vi ching an toan v6i con nguoi.

Nubi cdy sinh khéi ré to nhd vi khuan 4.
rhizogenes dé thu nhan cc hop chét thtr cap co
hoat tinh sinh hoc 1a mét giai phap hi¢u qua, co
thé khic phuc dugc nhimg han ché cua phuong
phap nhén giong truyén thong (dé nhiém dich
bénh, c6 ton du cac thudc bao vé thuc vat, d&
nhiém cac kim loai nang,...) va phuong phép
nudi cdy tao sinh khdi t& bao thuc vat (do ton
du cua cac chét diéu hoa sinh truéng trong sinh
khoi té bao nudi cdy anh huong tryc tiép dén
san phdm va stc khoe ngudi st dung). Pong
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thot, re to co kha nang sinh truong nhanh, phat
trién tét trén moi truong khong can bd sung cac
chat diéu hoa sinh truong va la co quan biét hoa
nén ré to c6 sy di truyén 6n dinh hon nudi cy
té bao huyén phu va mé seo [5-7].

O trén thé gi6i, da c6 rat nhidu cong trinh
nghién ciru tao r& to va nhan nudi sinh khi ré
to dé ting cudng san xuét cac chat chuyén hoa
tht cdp ty nhién cé trong ré. Ham luong
glycyrhizin tong sb di ting trong r& to ciia ciy
cam thao [8], hay ham lugng plumbagine dugc
tang trong ré to cdy Plumbago rosea [9], ham
luong saponin gia tang trong ré to cay rau dang
bién [10], ham lugng anthraquinones tong sb
dugc gia tang trong re to cay ha thu 6 do [11]
va ham luong polyphenols tong sb duoc gia
tang trong ré& to cdy mudp ding [12]. Di véi
cdy thd nhan sdm, nghién ctu & to va tng dung
k¥ thuat nhan nuéi ting sinh khéi ré to da duoc
Manuhara va cong sy (2012) cong bd [13]. Tac
gia da nghién cuiu anh hudng cua viéc suc khi
va mat do céy dén sinh khéi va ham luong
saponin & ré to ciia cdy thé nhan sim trong binh
bioreactor. Mau 1a cuia cdy thd nhan sam duoc
sir dung dé bién nap A. rhizogenes. Sau hai tudn
bién nap, khi & to dai 2-5cm thi duoc céy
chuyén sang moi truong long trong binh
bioreactor. Két qua cho thiy mat do cy 1a 5g ré
to/l va toc do suc khi ¢ 0,25 vvm 1a diéu kién
t6t nhat cho san xuat sinh khdi va ham luong
saponin. Pong thoi nhém tic gia ciing da
nghién ctru anh hudng cia thoi gian nudi cay ré
to trén moi truong ban long dén trong luong
kho va ham lugng saponin trong ré to clia cy
thd nhan sam. Két qua cho thy thoi gian nudi
cdy 2 tuan cho khéi luong r& to dat két qua cao
nhat. O Viét Nam, nghién ctru tao dong ré to tir
thuc vat va dac biét 1a ¢ cay thd nhan sam con
rat moi mé.

2. Poi twgng va phuong phap

2.1. Péi twong

Hat cay thd nhan sam duge thu tai tinh Thai
Nguyén dugc st dung cho nudi cdy in vitro.
Hat duoc khir tring bang con 70% trong thoi
gian 1 phut, rira sach bang nudc ct, sau do khur

trung hat bang dung dich javel 60% trong
khoang thoi gian 10 phat. Rura sach hat bang
nuéc cat vo tring 8 lan, sau do cay lén moi
truong MS co ban [14]. S6 mau hat dua vao cdy
50 - 60 hat/binh. Sau khi ciy xong dem dé binh
tam giac trén gia cia phong nudi cdy mo té bao
thuc vat v6i diéu kién chiéu ~sang theo quang
chu ky 16 gid sang va 8 gior tdi, nhiét d6 phong
25°C + 2°C, cuong d6 chibu sang 2000 lux.
Theo ddi kha ning sinh truong phat trién cua
hat trén moi truong MS co ban.

Chung A. rhizogenes ATTC 15834 duoc
cung ce”ip tr Vién Cong ngh¢ sinh hoc - Vién
Han 1am Khoa hoc & Cong nghé Viét Nam.

2.2. Phwong phap

2.2.1. Khéo sat vat li¢u thich hop tao e to &
cdy th6 nhan sam

Hau hét cac md va co quan thuc vat gdm 14
mam, than, 14 hay cudng 14 déu c6 kha ning
nhiém A. rhizogenes va cidm ung hinh thanh ré
to. Tuy nhién, hiéu qua bién nap gen cam tng
tao ré to phu thudc vao su tuong tac gitta 4.
rhizogenes v6i timg loai mo, ting loai té bao
[15, 16]. Vi vy, thi nghiém dugc thyc hién
nham xéac dinh mau phu hop cho hiéu suét tao
1& to cao. Theo d6, 14 mam hai tudn tudi duoc
gdy ton thuong bang mii kim nhon & nach 1a.
La va doan than mang mit chdi bén duoc tich
ra tir cdy thd nhan sim sau nudi cy in vitro 6-8
tuan, cac manh 14 duoc cit véi kich thudc
khoang lcm’, doan thin c6 kich thudc
1,0 - 1,5cm mang mét chdi bén duoc gay t6n
thwong bang dao ché doc qua gitra 2 mat choi
bén, dung kim chdm gay ton thuong ¢ mat choi
bén. Sau d6 cac mau vat dugc sir dung lam vat
liéu lay nhiém. Su phat sinh va sinh truong cia
ré to duoc danh gia bang ty 16 mAu tao ré to, sb
re/mau chiéu dai ré, ty 1€ r¢ to sinh truong phat
trién t6t sau 4 tuan.

2.2.2. Nghién ctru anh hudng cia mat d6 vi
khudn A. rhizogenes, ndng do acetosyringone,
thoi gian nhiém khuén, thoi gian ddng nudi cay
dén hiéu qua chuyén gen tao ré to tir md 14 thd
nhan sam

Chung A. rhizogenes ATTC 15834 gbc
dugc cdy ria trén moi truong LB (Luria Bertani)
dic nuobi trong to 4m 28°C trong 48 gio. Lay
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mot khuén lac nuoi phuc hoi trong 20 ml LB
l6ng nuéi lic 110 vong/phut ¢ 28°C qua dém.
Nhan nudi thu sinh khéi: 1dy 5ml dich khuan
phuc hdi cho vao 45 ml LB long, nuoi lac 110
vong/phut & 28°C trong 4-5 gi¢ va xac dinh mat
d6 vi khuan bang mdy do quang phd & budc
song 600 nm (ODﬁoo) ODygq dat 0,2 - 0,4 - 0,6
-0,8 - 1,0 1a c6 thé sir dung cho bién nap [17].
Céac moéi trudong nudi khudn déu khong bd sung
khang sinh do vector pRi 15834 khoéng c6 gen
khang khang sinh. Dich khudn dugc ly tim
4000 vong/phat, ¢ 4°C trong 10 phuat thu sinh
khdi loai bo méi truong nudi cdy. Can khuan
duoc hoa tan trong moi truong 2 MS long co
bd sung acetosyringone (AS) véi cac ndng do
50 pmol/l; 75 umol/I; 100 pmol/l; 125 pmol/I;
150 pmol/l tao dich huyen phu vi khuan. Mau
cay (md 14) duoc cit, tao vét thuong boi dao
cdy va dugc nhung vao dich khuin trong
khoang thoi gian 5- 10- 15- 20-25 phat. Sau do6
chuyen mau cay lén gidy thAm d3 khur tring,
thAm kho va cdy 1én méi truong MS co ban
trong khoang thoi gian 1 - 2 - 3 ngay trong diéu
kién ti.

2.2.3. Nghién ctru xac dinh ngudng diét
khuan cua cefotaxime

Két thuc giai doan dong nudi cdy, mau ciy
duoc chuyen sang moi truong diét khudn MS
co ban c6 bd sung khang sinh cefotaxime 350
mg/l; 400mg/l; 450 mg/l; 500 mg/l; 550 mg/l;
600 mg/l; 650 mg/l trong diéu kién tbi. Xac
dinh ngudng diét khuén cta cefotaxime duoc
danh gia bang céc chi tiéu ty 1¢ dia cay khong bi
nhiém, ty 1€ mau séng sot va ty 1€ mau tao ré to
sau 4 tuan nudi cdy.

2.2.4. Xac dinh dong r& to chuyén gen bang
ki thuat PCR

Phuong phap PCR sir dung cac cip mdi dic
hiéu caa gen rolC (root locus C) dé kiém tra
su chuyén gen tir vi khuan vao té bao thuc vat
[18] va su ving mat cia gen VirD2 trong ré to
dé khing dinh té bao thuc vat di chuyén gen
khong bi nhiém vi khuan trén bé mat té bao
[19]. DNA cua ré to dwoc tach chiét bang
phuong phap CTAB theo Shanghai Maroof va
cong su (1984) [20], dién di kiém tra DNA tong
sO trén gel agarose 0,8% va bang quang phd

hép thu & bude song 260 nm. Cip mdi khuéch
dai doan gen rolC la rolCF
(5-ATGGCTGAAGACGACCTGTGT-3’) va
rolCR (5’-TTAGCCGATTGCAAACTTGCA-3’)
[21]; cip mdi cho gen virD2 13 virDF
(5’-ATGCCCGATCGAGCTCAAG-3’) va
virDR (5’-GACCCAAACATCTCGGCTG-3’)
[21]. M&i phan {mg PCR duoc thuc hién voi
thé tich hon hop 1a 25 pl gdbm 1pl DNA téng sb
(hay Ri plasmid), 2 pl ANTPs 2 mM, 1,25 pl
DreamTaq DNA polymerase (lunit/ul), 10
pmol véi mdi mdi, 1,5 ul DreamTaq buffer va
bd sung nudc cit vo tring dé du thé tich. Piéu
kién cho phan mg PCR khuéch dai gen rolC 14
bién tinh ban dau ¢ 95°C trong 2 phit, 30 chu
ky (95°C trong 30 gidy, 55°C trong 45 gidy va
72°C trong 60 gidy) va 10 phut kéo dai ¢ 72°C
[22]. Piéu kién cho phan tng PCR khuéch dai
gen virD2 1 bién tinh ban ddu & 94°C trong 5
phut, 30 chu ky (94°C trong 60 gidy, 62°C trong
30 gidy va 72°C trong 60 gidy) va 10 phat kéo
dai & 72°C. San phim khuéch dai PCR duoc
phan tich va kiém tra kich thuéc biang phuong
phap dién di trén gel agarose 1%. Gel sau do sé
dugc ngdm véi dung dich nhuom ethidium
bromide va quan sat dudi dén UV.

2.2.5. Nghién ctru trang thai moi trudng tdi
vu dé nhan nudi ré to

Sau khi xac dinh dugc dong ré to chuyén
gen nho ki thudt PCR, lya chon dong 1é to sinh
trudng, phat trién tot nuoi cay trong moi truong
MS co ban voi cac trang thai moi trudng khéc
nhau (ddc, ban long, long) dé khao sat kha nang
tang trudng cta ré to thd nhan sdm. Méi trudng
dac 1a moi truong cé chira 8g agar/l, moi truong
ban léng chira 4g agar/l va moi trudong Iéng
khong chira agar nudi lic 90 vong/phut & 28 +
2°C. Chi tiéu theo ddi 1a khéi lugng ré twoi va
khéi luong r& khd sau 4 tudn nudi cdy (khdi
luong ré kho dugc xac dinh bang cach ré to sau
khi thu sinh khéi duoc sdy & nhiét do 45°C dén
khéi lugng khong d6i [23]).

2.2.6. B4 tri thi nghiém va xir 1y s6 liéu

Céc thi nghiém dugc bd tri nhic lai 3 lan &
mdi cong thirc, mdi lan thi nghiém 150 mau.
Céc chi tiéu duge theo ddi va do dém sau 2, 4,
6 tuan.
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Céc s0 liéu dugce xur li trén may vi tinh bang

phﬁn mém Excel voitrisé X £ S¥ [24].

3. Két qua va thao luin

3.1. Khao sat vat liéu thich hop tao ré to & cay
tho nhan sam

Sau 4 tuan lay nhiém véi vi khuan 4.
rhizogenes tai mat do khuédn twong tng véi gia
tri ODgo= 0,06; nong do AS 100 umol/l th01
gian 1ay nhiém 10 phut, thoi gian dong nudi cay

2 ngiy, ndng do cefotaxime diét khuan 500
mg/l, két qua khao sat loai mo thich hop cho
cam ung tao ré to duoc thé hién qua bang 1.

Két qua bang 1 cho thdy, trong 3 loai mo
khao sat cho cam tng tao ré to thi mé 14 cho ty
1¢ tao ré to cao nhit 65,9% (4 tun tudi), thip
nhit 1a doan than mang mét chdi bén cho ty 18
tao 18 to 1a 55,6% (4 tuan tudi). Pong thoi 1é to
cling sinh truong va phat trién tét tr mo 1a
chuyén gen. Nhu vy, md 14 cua cdy in vitro sau
4-6 tuan nudi cdy 1a ngudn vat liéu thich hop
cho tao & to & cay thd nhan sam.

Bang 1. Két qua khao sat vat lidu thich hop tao 1& to & cdy thd nhan sim (n=150)

Loai mo Tyl¢ miutao SO ré/mau Chicu dairé Ty ¢ ré to sinh truong
e to (%) (cm) phat trién tot (%)
Sau 4 tuan
La mam 58,2+2.23 2,32+0,23 1,82+0,18  9,01+1,78
Doan than mang mit chéi bén 55,6 £2,25 1,89+0,19 1,50+£0,25  4,32+2,10
La 659+ 1,19 3,45+0,25 325+0,19  11,91+1,15

Hinh 1. Khao sét vat liéu thich hop dén kha ning tao ré to & cdy thd nhan sim sau 4 tuan bién nap.
A: ré to dugc cam Ung tir 14 mam, B: ré to dugc cam ung tur doan thdn mang mat choi bén,
C: re to dugc cam ung tir md 14.

3.2. Anh huong cua mdt do vi khudn A.
rhizogenes, nong do AS, thoi gian ldy nhiém
khudn, thoi gian_ dong nudi cay dén hiéu qua
chuyén gen tao ré to tir mé ld tho nhan sam

Mat 46 A. rhizogenes 1a mot trong nhitng
thanh t6 c6 anh huong 16n dén hiéu qua cam
mg tao ré to cla thuc vat. bé xac dinh duge
anh huong ctia mat do vi khuén dén hiéu qua
bién nap vao moé 1a thd nhan sam sau 4-6 tuan
nudi cdy in vitro, tién hanh nhiém khuan miu 14
trong 10 phiit, b sung AS 100 pmol/l & cac mat
d6 vi khuan khéc nhau dé x4c dinh mat do i

vu. Két qua & bang 2 cho thiy su khac nhau vé
ty 1& mau tao ré to sau khi mo 14 thd nhan sim
duoc nhiém A. rhizogenes & cac mat do khac
nhau tuong ung voi cac gia tri ODgg 12 0,2 - 0,4
-0,6 - 0,8 - 1,0. Ty 1¢ md 14 cam tng tao ré to
dat cao nhit khi mat d6 vi khuin & gia tri
ODgoe= 0,6 (65,9%). O mat d6 vi khuan thip
hon (ODgge= 0,2; 0,4) hay cao hon (ODgy= 0,8;
1,0) cho ty 16 miu cam tmg tao ré thap hon. Do
vay, mat do vi khuan tuong ung véi gia tri
ODgoo= 0,6 1a thich hop dé cam ting tao ré to tir
mo 14 thd nhan sam.
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Bang 2. Anh hudéng cua mét d6 vi khun 4. rhizogenes, ndng d6 AS, thoi gian nhiém khudn, thoi gian ddng nudi
cay deén hi€u qué chuyén gen tao re to tir mo 14 thd nhan sam (n=150)

Anh huéng cta mét Anh huong cua nong do

Anh huong ca thoi gian

Anh huong cua thoi gian

d6 khuén AS nhiém khuan dong nudi cay
ODgy Ty 1é mau Nongdo Ty 1é miu Thoi gian  Tylé mautao Thoigian Ty 1é miu tao
tao réto (%) AS (100  taoréto (%) nhiém 1é to (%) dongnudi 1€ to (%)
pmol/1) khuan cay
(phat) (ngay)

0,2 2342+1,17 50 4323+1,17 5 45,23 +£ 1,27 1 36,12 +£2,17
0,4 34,56 +£2,20 75 4732+2,19 10 65,9+ 1,19 2 65,9+ 1,19
0,6 65,9+ 1,19 100 65,9+ 1,19 15 40,07 £ 0,93 3 23,34+ 1,66
0,8 4324+ 1,18 125 45,14+ 1,21 20 34,12+2,19 4 14,12 £ 1,95
1,0 2943 +1,23 150 40,10 £2,28 25 12,51 +2,28 5 4,12+ 1,30

AS 1a mot loai phenol duoc tiét ra tir thuc
vat bi ton thuong, c6 tac dung dan duy vi khuén
A. rhizogenes xam nhap vao té bao thuc vat tai
noi tén thuong. Vi vy AS dugc bd sung vao
mdi truong 1y nhiém dé nang cao hidu qua
chuyén gen. Bang 2 cho thiy bd sung AS véi
cac nong do khac nhau thi anh huéng khac nhau
dén ty 1€ tao 1& to & mau 14 mam thd nhan sam.
Ty 1& md 14 cam ung tao 1é to (65,9%) dat cao
nhit khi ndng d6 AS 100pmol/l. O ndéng do AS
thap hon (50umol/l; 75 pmol/l) hay cao hon
(125pumol/l; 150umol/l) cho ty 1¢ mau cam tng
tao ré to thip hon. Do vy, ndng do AS
100umol/1 1a thich hgp dé cam ung tao ré to
tr mo 14 thd nhan sam. Két qua nay ciing phu
hop v6i nghién cru Manuhara va cong su
(2015) [25].

Anh huong cua thoi gian lay nhlem
A. rhizogenes dén hiéu qua cam ung tao 18 to &
ciy thd nhan sam di duoc nghién ciu. Két qua
bang 2 cho thdy, & cic khoang thoi gian nhiém
khuén khac nhau, ty 1é mau tao ré to la khac
nhau. Thoi gian nhiém khuan 10 phut thu duoc
ty 16 mo 14 cam Gng tao ré cao nhat (65,9%). O
thoi gian ngdm thap hon (5 phiit) hay cao hon
(15-20-25 phut) cho ty 1¢ miu cam ung tao ré
thap hon, thoi gian ngdm cang cao thi ty 1¢ mau
cam Ung tao ré to cang thap, c6 thé do thoi gian
ngam lau lam cho mau 14 bi nat va hong.

Dong nudi cay 1a khoang thoi gian vi khuan
d3 bam vao miu md cé didu kién ting sinh sb
lvong trén moi trudng ran. Sy chuyén doan

T-DNA vao hé gen thyc vat cling xay ra vao
giai doan ndy. Bang 2 cho thdy, & cac khoang
thot gian dong nudi ciy khac nhau, ty 18 mau
tao ré to 14 khac nhau. Thoi gian dong nu6i ciy
2 ngay thu dugc ty 1¢ mo 14 cam ung tao ré cao
nhit (65,9%). O thoi gian dong nudi ciy thip
hon (1 ngdy) hay cao hon (3, 4, 5 ngay) cho ty
1€ mau cam Gng tao ré thap hon, ¢6 thé 1a do khi
thoi gian dong nudi cay ngan vi khuan xam
nhap vao it nén qua trinh bién nap c6 thé khong
hoan toan, nhung néu thoi gian dong nudi cay
dai hiéu qua chuyén gen lai giam do luong vi
khuan phat sinh 16n s& gay hai tryc tiép dén mo
14 thd nhan sam.

3.3. Nghién citu xdc dinh nguong diét khudn
cua cefotaxime

B6 sung khang sinh vao méi truong nudi
cay thuong it dwoc sir dung do khang sinh co
trong moi truong s€ lam cham sinh trudng cia
mo va té bao. Tuy nhién, mdt s6 té bao thuc vat
dé bi nhiém va dé ngin chin sy phat trién cua
cac vi sinh vat ndy, can thiét phai bd sung
khang sinh. Trong nghién cttu nay, khang sinh
duoc sur dung dé diét khudn sau khi bién nap la
cefotaxime. Cefotaxime la khang sinh dugc st
dung phd bién, chi phi ré, c6 tac dung loai trur
chung vi khudn A. rhizogenes ra khoi moi
truong va md nudi cay sau khi bién nap. Két
qua xac dinh ngudng diét khudn cua cefotaxime
dugc thé hién & Bang 3.
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Béng 3. Xéc dinh ngudng diét khuan cua cefotaxime

Nong d¢ cefotaxime (mg/l) Ty I¢ dia cay khong bi Ty 1& mau song s6t Ty 1é mau tao ré to
nhiém (%) (%) (%)
Sau 4 tuin
0 0 100 70,1+ 1,23
350 45,6 + 1,33 100 68,6 £ 1,73
400 78,54 + 1,56 100 66,23 + 1,19
450 87,25+ 1,42 100 66,01 + 0,25
500 93,76 = 0,98 100 65,9+ 1,19
550 96,23 + 1,43 100 49,23 £2.23
600 97,23 + 1,55 100 45,12+ 1,58
650 100 100 32,24 +1,67

Béng 3 cho thay, ting nong do cefotaxime
lam giam kha ning nhiém cia quéd trinh bién
nap, cao nhit & nong do 650 mg/l cho ty 1¢ dia
ciy khong bi nhiém 1a 100% va khi khong bd
sung cefotaxime trong qua trinh chuyén gen thi
ty 1& nhiém cua cac mau cdy 1a 100%. Tuy
nhién, ty 1¢ mau tao ré to lai ty 1& nghich voi
nong do cefotaxime. Khi nong do cefotaxime
cang cao thi ty 1¢ miu tao 1é to cang thap. O thi
nghiém khong bd sung cefotaxime thi ty 16 mau
tao ré to cao nhit 70,1%, nhung 100% mau bi
nhiém. Nhu vay, néng d6 cefotaxime t6i wu diét
khudn 12 500mg/l cho ty 1& dia ciy khong bi
nhiém 1a 93,76% va ty 1¢ mau tao ré to la
65,9%. Két qua nay phu hop véi nghién ciru
cua Manuhara va cong su (2015) [25].

3.4. Xac dinh dong ré to chuyén gen bang ki

thudt PCR

Sau khi tach chiét DNA cua hé gen ré to thd
nhan sam, phan ung PCR dugc thuc hién vai

A

cap mdi rolCF/rolCR dé khuéch dai ving dic
hiéu 520 bp cua gen rolC va cip mdi gen
virDF/virDR d¢é khuéch dai ddc hiéu mot trinh
tu 338 bp cua gen virD2. Két qua dién di kiém
tra san pham PCR cua hai cip mdi nhan gen
rolC va gen VirD2 cho thiy doan gen rolC ¢
chiéu dai 520 bp va doan gen VirD2 cé kich
thude 338 bp dugc khuéch dai & giéng dbi
ching duong (pRi plasmid 15834); cac giéng
chay san pham PCR cia & to déu co su hién
dién coa mot bang DNA duy nhit sang rd nét
va & vi tri 520bp (cung vi tri v6i ddi chimg
duong gen rolC) va khong c6 bang DNA ¢ vi
tri 338 bp cua gen VirD2; nguoc lai, cac gleng
dbi chimg am va d6i chimg ré khong chuyén
gen (ré bat dinh) déu khong c6 bang vach ¢ cac
vi tri 338 bp.

M 1

11 12 13 14 15

=1
[

0,5kb

B

Hinh 2. Két qua dién di kiém tra san pham PCR nhan doan gen rolC (A) va doan gen virD2 (B).M: Thang chudn
1kb; 1. D4i chimg am - nuoc; 2. Déi chimg duong - san pham PCR ctia Ri plasmid; 3. Ré khong chuyén gen;
Céc giéng tir 4 dén 10 (A): san pham PCR ctia 7 dong ré to thd nhan sam.

Céc giéng tir 11 dén 15 (B): cac dong ré to 4, 5, 8, 9,10 mang gen rolC.
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3.5. Anh huong cua trang thai moi truong dén
sw tang trudng ré to thé nhan sim

Trong ba trang thai moi truong thu nghiém
gdm dic, ban long va long thi 1é to trén moi
truong long nudi lac cho toc do tang truong cao
nhit, tiép sau 1a moéi truong ban 1ong va cudi
cuing 1a méi truong diac voi khdi lugng ré ting

lan luot la 7,47; 5,49 va 3,85 lan S0 V6i khéi
luong ré& ban dau sau 4 tuan nuodi cay (Bang 4).
Nhu vay méi truong 1ong nudi lic gitip r& to thd
nhan sam tang tru:ong t6t nhat Hinh anh thé
hién két qua nudi cdy tao ré to & cdy thé nhan
sdm dugce thé hién & hinh 3.

Hinh 3. Hinh anh cam (g va nudi ciy ré to thd nhan sam. A- m 14 thd nhan sim; B- r& to cam tng sau 4 tuan;
C - nudi cay re to trén mai truong ban long sau 2 tuan; D- nudi re to trong moi truong 1ong nudi lac sau 2 tuan;
E - ré to tdng trudong sau 4 tuan.

Béng 4. Anh hudng cia trang thai moi trudng dén sy ting truong ré to thd nhan sim

Trang thai moi truong Khoi lugng Khoi lugng 1é twoi Khoi lugng Khoi lugng
ré ban dau (g) sau 4 tuan (g) r¢ tang (1an) re kho (g)
Long nuo6i lac 0,55 4,11+£0,23 7,47 0,34+0,19
Ban long 0,55 3,02+0,17 5,49 0,23 +0,14
DPic 0.55 2,12+0,18 3.85 0,18+0,13

4. Két luan

Trong 3 loai vat liéu dugc nhiém véi
A. rhizogenes (14 mam, doan thdn mang mét
chdi bén, mé 14) thi mé 14 1a vat liéu thich hop
tao ré to & cdy thd nhan sam. Mat do vi khudn
tuong ng voi gié tri ODgo0 = 0,6; ndng do AS
100 pmol/l; thoi gian nhiém khuan 10 phut; thoi
gian dong nudi cay 2 ngay; ndng do cefotaxime
500 mg/1 1a nhitng diéu kién thich hgp cho cam
g tao ré to tir mo 14 cdy thé nhan sim. Mai
truong MS & trang thai 16ng khong b sung chat

diéu hoa sinh truéng, nudi trong diéu kién lic 1a
thich hop cho sy ting truong ré to & ciy thd
nhan sam. Két qua kiém tra sy c6 mat gen rolC
bang phwong phap PCR va sy ving mit ciia gen
virD2 da khéng dinh 5 dong ré to dugc tao ra tir
ciy thd nhan sam.

Loi cam on

Cong trinh dwgc hoan thanh véi sy hd tro
mot phan kinh phi cua dé tai cap Pai hoc Thai
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Nguyén (mi s6 DPH2017-TN05-04) va sir dung
trang thiét bj cua phong thi nghiém Cong nghé
té bao thuc vat, Khoa Sinh hoc, Truong Pai hoc
Su pham Thai Nguyén; Phong ADN tng dung,
Vién Cong nghé sinh hoc.
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Establisment of Hairy Root Lines in Vietnamese Fameflower
Plant (Talinum paniculatum)

Vu Thi Nhu Trang'*, Chu Hoang Mau'

"Thai Nguyen University of Education, 20 Luong Ngoc Quyen, Thai Nguyen, Vietnam
*Thai Nguyen University of Medicine and Pharmacy,
284 Luong Ngoc Quyen, Thai Nguyen, Vietnam

Abstract: Fameflower plant (Talinum paniculatum Gaertn.) contains flavonoid and saponins with
antioxidant activities used in treatment of a number of symptoms and diseases such as inflammation,
allergies, stomach ulcers,... However, the amount of flavonoid synthesized naturally in Talinum
paniculatum plants is very low (about 0.897 mg/g fresh leaves). Therefore a method has been
proposed for enhancing flavonoid content in Talinum paniculatum plants by applying tissue culture
technique to produce the hairy roots to enhance biomass. This study showed the results of
production/establishment of hairy root lines in vitro of T. paniculatum through Agrobacterium
rhizogenes. Of the three types of materials that infect by 4. rhizogenes (cotyledon, stem, leaf tissue),
leaf tissue is a suitable material for transforming and inducing hairy roots. Density of bacteria
corresponding to OD600 value=0.6; concentration AS 100 umol/l; Infection time of 10 minutes; 2 days
of co-culture; cefotaxime concentrations of 500 mg/l are suitable conditions for inducing hairy roots
from leaf tissue. In state of the liquid MS medium without growth regulator, shaking culture
conditions are suitable for hairy roots growth The 5 obtained hairy root lines were confirmed by the
presence of rolC gene and absence of virD2 gene through PCR.

Keywords: Agrobacterium rhizogenes, Talinum paniculatum, hairy roots.



