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TOM TAT

Thanh nganh (Cratoxylum pruniflorum Kurz) thudc loai cdy moc hoang dai va phé bién
khip céc vang trén 1anh thd nudc ta, dic biét & cac tinh mién ndi phia Bac. Chung duoc st
dung dé lam thudc va nudc udng khé phé bién trong pham vi dan gian. Gan day cac nha khoa
hoc phét hién trong dich chiét cua thanh nganh c6 chira nhidu hop chét c6 hoat tinh sinh hoc
nhu cic xanthone trong vo va ré cay, cac epigallocatechin gallate va epicatechin gallate trong
14, ngoai ra con cd cac tannin, terpenoids va saponins, v.v. c6 hoat tinh khang khuan, khang
oxy hoé va hoat tinh gay doc dbi voi cac dong té bao ung thu. Trong nghién cau nay, cuong
la in vitro cay thanh nganh dugc chuyén gen hinh thanh ré to thong qua vi khuén
Agrobacterium rhizogenes ATCC 15834 véi mat d6 vi khuan 4.10* CFU/mL trong diéu kién
bé sung 100 pM acetosyringone. Thoi gian dong nudi ciy trong 72 gio cho ty 18 hinh thanh ré
to cao nhat dat 4,66% trén moi truong Schenk & Hildebrant (SH) khong bd sung chét didu hoa
sinh truong. Hai dong ré to R1 va R2 duoc chon loc thong qua ki thuat PCR, trong d6 dong
R2 ting trudng tot trén moi truong 1ong SH véi khdi lwong twoi dat 582,08 mg, ting 2,19 1an
s0 vai khdi lwong ban dau nudi cdy. Két qua trén 1a co s cho nhitng nghién ctru sdu hon sau
nay trén cay thanh nganh.

Tur khod: Agrobacterium rhizogenes ATCC 15834, acetosyringone, Cratoxylum pruniflorum,
moi truong SH, ré to, thanh nganh.

1. MO PAU

Cay thanh nganh (C. pruniflorum Kurz) chira tannin pyrocatechic, anthocyanoside,
flavonoid, v.v. va cac flavonoid c6 tac dung hoat hod hé than kinh, trong d6 ¢ hé than kinh
thuc vat. Ngoai ra dich chiét cay c6 tac dung chéng oxy hoa manh [1]. Mét s6 nghién ciu vé
hoat tinh sinh hoc cua céc thanh phan hgp chit c6 trong ré cay thanh nganh: vé thanh phan
hoat chat tir dich chiét ré, cac nghién ciru truge day da cho thiy céc hop chat xanthone trong
ré c6 hoat tinh khang khuan va khang nam; mot s6 nghién ctru vé hoat tinh sinh hoc cua
xanthone va anthraquinone dugc phan tach tir ré va vo cay cho thay hoat tinh khang khuan va
hoat tinh gay doc ddi véi cac dong té bao ung thu [2].

Ung dung cong ngh¢ sinh hoc dé nhan giéng va nhan nudi sinh khéi cay duoc ligu 1a
huéng nghién ciru ¢o thé mang lai nhiéu tng dung thuc tlen va c6 tinh thuong mai cao. Nhan
gidng vo tinh in vitro c6 nhiéu uu diém nhu hé s nhan gidng cao, cay giéng gitt nguyén duoc
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céc dac tinh cua cay me, dong déu, sach bénh, sirc séng cao khi dua ra méi truong ty nhién. ..
nén di va dang dugc tng dung rong rai vao san xuat nhiéu loai cay trong, trong d6 ¢6 cay duoc
liéu. Chiing toi da tién hanh nghién ctru quy trinh nhan giéng in vitro cay thanh nganh. Két
qua da tao duoc cay in vitro sach bénh va budc dau di xac dinh duoc méi truong nudi cay
thich hop cho sinh truéng cdy thanh nganh in vitro [3].

Hién nay viéc san xuét cac hop chit thir cip ¢ ngudn gdc tir thuc vét dugc chi trong vi
chung an toan ddi véi sirc khoé con ngudi. Tuy nhién nguon duoc liéu trong ty nhién dang bi
suy giam nhanh chéong ca v& lugng va chat do tinh trang khai thac qua mirc nhu hién nay, di
kém voi cac tac dong do bién doi khi hau gay ra nhur thoi tiét ngay cang khac nghiét, 1i quét
sat |6 xay ra voi mirc d thuong xuyén hon. Diéu nay din dén nhiéu loai duoc liéu quy bi de
doa nghiém trong, mot s6 loai co nguy co tuyét chung lam anh hudng 16n dén ngudn cung cap
duoc liéu cho con ngudi. San xuat sinh khol thdng qua nuoi Cay ré to chuyen gen dang la mot
hudng di méi nham c6 thé dap ng nhu cau vé san xuat hop chat thir cap tir thuc vat néi chung
va cay thanh nganh naéi riéng [3].

Nuoi cdy sinh khdi ré to nhd vi khudn Agrobacterium rhizogenes (A. rhizogenes) la mot giai
phap hitu hiéu, co thé khac phuc dugc nhiing han ché cua phuong phap nhan giong truyén thong
(d& nhidm dich bénh, ton du thudc bao vé thuc vat ...) va phuong phap nudi cy tao sinh khdi té
bao thyc vat (do t6n du cua cac chit diéu hoa sinh truéng thuc Vat trong té bao trong qué trinh nudi
cay gay anh huong truc tiép dén sirc khoé ngudi st dung). Tusevski va cong sy da thyc hién nghién
ctiu vé ré to cia Hypericum perforatum L. (Hypericaceae) cho thiy ré to ¢ kha ning san Xuét cac
flavonol glycosides quercetin 6-C-glycoside, rutin va isorhamnetin O-hexoside; phan tich thanh
phan hop chat trong ré to bang HPLC da x4c dinh duoc sy ¢6 mat cua kaempferol thudc nhom
flavonoid aglycones; dong thoi két qua nghién ciiu cho thiy ham lwong catechin va epicatechin
trong ré chuyén gen cao hon so véi ré khong chuyén gen [4]. Ttr d6 nudi cay ré to cy dugc licu la
mot phuong phéap hiru ich cho viéc san Xuat cac hop chat ¢ hoat tinh sinh hoc cao. O Viét Nam,
tao dong re to tr thyc vat va dac bi¢t ¢ cay thanh nganh con rat mai me. Do d6, nghién cuu nay
duoc thyc hién nham xac dinh mot s6 yéu t6 anh hudng dén hiéu qua chuyén gen tao ré to ciy
thanh nganh (C. pruniflorum) théng qua vi khuan A. rhizogenes ATCC 15834, trén co s d6 chon
loc dugc dong ré to co kha ning sinh truéng tét, 1am co sé cho nhitng nghién ciru sau hon sau nay.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat li¢u

Cay thanh nganh in vitro tr phong Thyc nghlem cay trong - Trung tam Cong nghé Sinh
hoc Tp. HCM, ké thira tir nghién ciru cua Nguyen Tran Phuéc Huy va cong su vé nhan giéng
in vitro cay thanh nganh (C. pruniflorum) [3]. V& chang vi sinh vat, dong vi khuan A. rhizogene
ATCC 15834 chua plasmid pRi (Ri: root inducing) mang gen rol A, B va C, dugc mua tir ngan
hang chung vi sinh vat cua Truong Pai hoc Khoa hoc Ty nhién - Pai hoc Québc gia Thanh phé
Ho Chi Minh. Cac hoé chat sir dung trong nghién citu gom moéi truong SH (Schenk &
Hildebrandt, 1972 - Duchefa biochemie, Ha Lan), méi truong WPM (Lloyd G. & McCown,
1980 - Duchefa biochemie, Ha Lan), méi truong Yeast Mannitol Broth - YMB (Himedia, An
Do), Benzyl amino purine - BAP (Duchefa biochemie, Ha Lan).

2.2. Phwong phap nghién ciru
2.2.1. Khdo sét vt liéu thich hop cho hinh thanh ré ro

Cac mau 14, cubng 14 va doan than cay thanh nganh in vitro dwoc st dung lam vat liéu
nghién ciu. MAu 14 in vitro dugc cit bé mép 14 va giit nguyén ven dudng gan chinh, mau
cudng 14 duoc cat thanh nhitng doan 1 cm khong chira phan 14, miu doan than duoc cat thanh
doan 1,5 cm chtra nach 1a. Cac mau sau khi cat dwoc lay nhidm véi vi khuan A. rhizogenes
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ATCC 15834 theo quy trinh cia Bulgakov va cong su [5]. Sau khi 1y nhiém, cac mau duoc
d6ng nudi cay trén moi truong SH thach rén trong diéu kién toi, nhiét do nubi Céy (25+2)°C
theo nhiét do quy dinh cua phong nudi cay md té bao thuc vat. Theo dai ty 16 mau hinh thanh
ré to (%) sau 6 tuan nudi cay.

2.2.2. Khao sat m dg vi khudn va thoi gian dong nudi cdy dén hiéu qud chuyén gen tao ré toin vitro

Vi khuan A. rhizogenes ATCC 15834 duoc lay tir t Am sAu (-80 °C) va hoat hod trén moi
truong Yeast Mannitol Broth (YMB) thach ran. Theo quy trinh chuyen gen tao ré to trén cdy sim
Ngoc Linh caa Ha Thi Loan va cong su, khuan lac don duoc nudi cay tang sinh trén moi truong
YMB Iéng lic & 25-26 °C, 120-150 rpm, nudi Cay tang sinh trong 16-20 gio [6]. Mat d6 vi khuan
dat 10* - 10° CFU/mL dugc st dung cho lay nhiém. Trong nghién ctu nay, dung dich vi khuan da
nudi & trén sau khi dat dugc dung dich vi khuan & mot s6 nong do té bao khac nhau tir 3.107 -
6,3.10° CFU/mL duoc dua vao binh tam giac, 1 V&i mau trong thoi gian tir 45 phit, lc nhe trong
bong tdi sau d6 vét ra tham bang gidy loc vé tring, dat 1én méi truong SH thach rén, theo déi mau
trong 12 tuan va ghi nhan ty 1& mau tao ré to (%), s6 ré to (ré/mau) va chiéu dai ré to (cm).

Dé xéc dinh thoi gian ddng nudi cay thich hop, cac mau cay thanh nganh sau khi chuyén
gen dugc dit trén moi truong ddng nudi ciy SH ¢ b sung acetosyringone (AS) 100 uM trong
khoang thoi gian khao sét tir 24-96 gio, dat mau trong budng tdi, nhiét &6 25 °C va ghi nhan
ty 1& hinh thanh ré to (%).

2.2.3. Kiém tra ré to chuyén gen bang phwong phdp PCR

DNA khuén cua vi khuan A. rhizogenes va ré to C. pruniflorum duoc thu nhan bang
phuong phap CTAB [7]. Tién hanh PCR khuéch dai doan gen rolC bang cap moi rolCF/rolCR
va doan gen virD2 véi cap mdi virDF/VirDR, kich thudc san pham PCR lan luot I 520 bp va
338 bp. Trinh ty primer cua gen rolC va gen virD2 nhu Bang 1 [8].

Bdng 1. Trinh ty primer caa gen rolC va gen virD2
Gene | Primer Trinh ty primer (5> - 37) Kich thudc san pham PCR (bp)

rolC rolCF | ATGGCTGAAGACGACCTGTG 520
rolCR | TTAGCCGATTGCAAACTTGCA

VirD2 virDF ATGCCCGATCGAGCTCAAG 338
virDR GACCCAAACATCTCGGCTG

Phan tmg PCR duoc thyc hién bang may SimpliAmp (ThermoFisher Scientific, M).
Chu ky PCR khuéch dai gen rolC gém bién tinh & 95 °C trong 5 pht, sau d6 1a 35 chu ky &
1) bién tinh 95 °C 30 gidy; (2) bét cip, 54 °C, 30 gidy; (3) kép dai, 72 °C, 60 gidy va budc
cudi cuing 1a 72 °C trong 5 phdt. Chu trinh PCR khuéch dai gen virD2 gom bién tinh & 94 °C
trong 5 phit, sau d6 1a 30 chu ky ¢ (1) bién tinh, 94 °C, 60 giay; (2) bat cip, 62 °C, 30 giay;
(3) kéo dai, 72 °C, 60 gidy va va budc cudi cuing 1a 72 °C trong 10 phat. C4c san phém PCR
dugc duge dién trén gel agarose 1% trong dém TAE 1X. Sau d6, duoc tién hanh tinh sach san
pham PCR trén gel agarose bang bo Kit Dneasy Plant Extraction (Qiagen, My).

Bang 2. Thanh phan phan wng PCR

Thanh phan phan tmg 1 phan tng (uL)
H.0 18,85
Dream buffer (Mg?*) 15
dNTPs (2 mM) 2,0

F (10 pM) 0,2

R (10 pM) 0,2

Taqg (1 u/pL) 1,25
DNA 1,0
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2.2.4. Banh gid kha ndng sinh trweng cia mét sé dong ré

Cac dong ré to ¢ chira gen rolC duoc nudi cdy trén moi truong SH long theo quy trinh
cua Ha Thi Loan va cong sy [6]. Toc do sinh truéng cua cac dong re to duge danh gia sau moi
thang nudi cay va lién tuc trong 5 thang theo cac chi tiéu h¢ so tang truong sinh khoi re to (1an)
va khéi lugng sinh khoi tuoi ré to (mg).

Khéi lwgng twoi miu cdy thu dugc (mg)

Hé s6 tang trwéng sinh khdiré to (lan) = <
¢ 56 ting trudng sinh khoi ré tor (Ian) Khoi lwgng twoi mau ciy ban dau (mg)

2.3. Thu thap, xir Iy s6 liéu

Cac thi nghiém duoc bé tri theo kiéu hoan toan ngau nhién, lap lai 3 lan. S6 liéu thi
nghiém duoc thu tap, tinh todn va xu ly thd trén phan mém Microsoft Excel 2010 dé thu gia
trj trung binh, phan tich Duncan’s test bang phan mém Statgraphics Centurion XV véi muc do
tincay p<0,5.

3. KET QUA VA THAO LUAN

3.1. Khao sat vat ligu thich hgp cho hinh thanh ré to

Chdi cay thanh nganh in vitro dugc chuyén vao méi truong WPM bé sung 2 mg/L BA
va nudi cay trong 8 tuan nham gia tang s6 lugng miu cho chuyén gen tao ré to. Mau md 14,
cubng 14 va doan than in vitro duogc sir dung dé khao sat vat lieu chuyén gen tao ré to. Két qua
Bang 3 cho thdy sau 6 tuan quan sat, mo la va cudng 1a cho dau hiéu cam tng tao ré to tuong
ddng nhau, khdng c6 su khéc biét vé mat théng ké, thip nhat 1a doan thAn mang mét chdi bén
cho ty 16 mau c6 diu hiéu cam wng tao ré to 1a 3,3%. O cac md 14 va cudng 14 in vitro co su
hinh thanh md seo tai vi tri 1ay nhidm, trong khi miu doan than in vitro khéng cé diu hiéu
khéc biét so véi trang thai ban dau.

Bang 3. Két qua khao sat vat liéu thich hop tao ré to in vitro cdy thanh nganh

Loai md Ty I1é mau c6 dau hiéu tao ré to (%) M6 ta hinh thai
Cubng l4 in vitro 14,8+ 0,4 Hinh thanh seo & vi tri lay nhigm
L& in vitro 14,22 +£22 Hinh thanh seo & mép la
Doan than in vitro 3,3°+0,2 Khoéng c6 dau hiéu tai vi tri 1ay nhidém
CV (%) 19,1

*Céac gjé tri theo sau bgi chiz cai khac nhau trong ciing mét cét biéu hién sw khéc biét ¢é y nghia vé
mgt thong ké ¢ mize d¢ tin cdy p <0,05.

7"‘"*”’" Y e e
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A 1cmk|§ 1cm C 1cm

Hinh 1. Két qua khao st vat liéu thich hop tao ré to in vitro cdy thanh nganh sau 6 tuan
A - cudng la in vitro; B - md l& in vitro; C - doan than in vitro
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Két qua khao sat 03 loai vat lidu (md 14, cudng 14 va doan than in vitro) cho su 1y nhiém
hinh thanh ré to da xach dinh mé 14 va cudng 14 1a co quan dugc chon dé chuyén gen tao ré to
cay thanh nganh. Két qua phii hop véi nghién ciru cua Rahimi va cong su da chi ra mau 14 va
cudng la cua cay Valeriana sisymbriifolium sau khi lay nhidm véi vi khuan A. rhizogenes cho ty
I& mAu tao ré toc cao hon so véi mau tru ha diép [9], Hoang Thi Thanh Minh va cong su ciing
nhan thiy sur cam tng tao ré toc tir mau 14 cy dau phong cao hon so véi cac mau khac [10]. Nhu
vay, mo |4 va cudng I4 in vitro sau 6 tuan nudi cdy déu thich hop cho tao ré to & cay thanh nganh.

3.2. Khio sat mat do vi khuan va thai gian dong nudi cdy dén hig¢u qua chuyén gen tao
ré to' in vitro

Mat d6 A. rhizogenes 1a mét trong nhitng thanh té ¢6 anh huong Ion dén hiéu qua cam tng
tao ré to ciia thuc vat. Trong chu ki sinh truéng, vi khuan phat trién va co sirc séng manh nhét &
pha ting truong, do d6 ching dugc sir dung dé 1ay nhidm véi mau vat [11]. Dé xac dinh dugc
anh huong caa mat do vi khuan dén hiéu qua bién nap vao mé 1 va cudng |a cay thanh nganh
sau 12 tuan nudi cay in vitro, tién hanh nhiém khuan mau cudng l trong 45 phut, bo sung AS
100 UM & cac mat do vi khuan khac nhau dé xac dinh mat do t6i uu. Két qua & Bang 4 cho thay
su khac nhau vé ty 1é mau cam &ng tao ré to sau khi mé 1a va cudng 1a dugc lay nhidm
A. rhizogenes & cdc mat do khac nhau tuong tng véi khac gia tri 3,0.10? - 6,3.10° CFU/mL.

Bang 4. Két qua anh huong cia mét d vi khuan A. rhizogenes dén higu qua chuyén gen
tao ré to tir md cuong la thanh nganh in vitro

Nghiém thic M(aéfs /'r‘:t)a” Ty lzo”:i‘iga(r?)‘mg Sérémiu | Chidu dai rd (cm)
M1 3,0.107 23471 0,11 23204023 1,82°+0,18
M2 3,7.10° 3,46°+ 0,22 1,89°% 0,19 1,50+ 0,25
M3 4,0.10° 6,50° £ 0,12 3,45° 0,25 3,25°+ 0,19
M4 5,2.10° 43491 0,12 2,16+ 0,24 1,70°% 0,19
M5 6,3.10° 2,947+ 0,13 1,39°% 0,16 117021
CV (%) 11,60 13.23 11,25

*Cac gjé tri theo sau bgi chir cai khac nhau trong ciing mét cét biéu hién su khéc biét ¢é ¥ nghia vé
mat thong k& ¢ mire do tin cdy p < 0,05.

Ty 16 md 14 cam ung tao ré to dat cao nhat khi mat do vi khuan dat 4.10° CFU/mL
(6,59%), c6 trung binh 3,45 r&/mau, ré dai trung binh 3,25 cm. O mat d6 vi khuan thip hon
(3.10% CFU/mL va 3,7.10% CFU/mL) hay cao hon (5,2.10° CFU/mL va 6,3.10° CFU/mL) cho
cac két qua ty 186 mau cam ung tao ré to, sd r&/mau va chiéu dai ré thdp hon. G mé cudng la
khong nhan thay c6 su cam ng tao ré to véi cac mat do vi khuan khac nhau.

Hinh 2. K&t qua mau mé 14 duoc lay nhidm vai vi khuan & mat d6 4.10* CFU/mL
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Mat do vi khuan cho chuyén gen trén cay thanh nganh (4.10* CFU/mL) thip hon so véi
két qua caa chung A. rhizogenes ATCC 15834 duing cam ung trén cay sam Ngoc Linh [6], hay
ctia chung A. rhizogenes ATCC 15834 dling cam (rng ré to trén ciy Kim sa [12]. Theo Bivadi
et al. (2014), sy khac nhau nay cd thé Ia do tinh nhay cua thuc vat cha véi ching vi khuan xam
nhiém [13] . Theo d6, c6 thé md 4 cay thanh nganh nhay véi chung A. rhizogenes ATCC
15834 da dan dén mat do vi khuan can thiét dé gay nhiém thap. Nhu vay, mat do vi khuan
4.10* CFU/mL la thich hop dé cam tng tao ré to .

Qué trinh dong nudi ciy dong vai tro quan trong trong qua trinh bién nap cua vi khuan
Agrobacterium vao té bao chu. Thoi gian dong nudi ciy la thoi gian vi khuan d bam vao mau
& qué trinh nhing mau vao dich vi khuan, c6 diéu kién ting sinh s6 lugng trén mdi truong ran.
Su chuyén va sap nhap T-DNA vao bo gen té bao thuc vat xay ra trong giai doan nay. Hinh 3
cho thy, ¢ cac khoang thoi gian ddng nudi ciy khéac nhau, ty 16 mau cam tng tao ré to 1a khac
nhau. Thoi gian déng nudi cay 72 gio thu dugc ty 18 mo l4 cam ng tao ré to cao nhat (4,66%),
c4c ré manh, mau tring, c6 16ng to xung quanh ré chinh. O thoi gian déng nudi cay thap hon
(24 gio, 48 gid) hay cao hon (96 gid) cho ty 1& mau cam &ng tao ré to thip hon, c6 thé do vi khuan
xam nhap vao it nén qua trinh bién nap cd thé khong hoan toan, nhung néu thoi gian dong nudi cay
dai hiéu qua chuyén gen lai giam do luong vi khuan phét sinh I6n s& gay hai truc tiép dén mé la
thanh nganh. Thoi gian dong nudi cay 72 gio cho ty 16 mau cam ng tao ré to tt nhat trén cay
thanh nganh, két qua tuong thich vai thoi gian ddng nudi cay trén cay sam Ngoc Linh [6].

96 mmmm——=— ] 412
72 = 4,66°

48 S 3 3P

18 to (gid)

24  ——t=— 3 61P

Thoi gian cam ung tao

0 2 4 6

Ty 1é mau cam ung tao 1é to (%)

Hinh 3. Két qua anh huong cua thoi gian ddng nudi cay dén hiéu qua chuyén gen tao ré
to cdy thanh nganh

M3i chang vi khuan va mai loai thuc vat chi khac nhau s& cé thoi gian dong nudi cay
khac nhau. Vi chiing A. rhizogenes ATCC 15834, thoi gian dong nuoi cay thich hop dé thu
nhan ré to trén cay dau phong 14 va cay Dubiosia myoporoides la 48 gio 15 trong khi trén cay
Gynostemma pentaphyllum thi thoi gian nay 1a 2 tuan [16] Nhiéu nghién ctru chi ra rang néu
thoi gian dong nuoi cay qua ngén thi gua trinh bién nap c6 thé khong hoan toan, trong khi d6
thoi gian dong nuoi cay qua dai co thé anh huong khong t6t dén qua trinh bién nap do &i luc
cua vi khuan véi té bao thuc vat s& giam hoic s& tc ché canh tranh [17], dong thoi 1am sic
séng caa mo thyc vat giam [18].

Nhu vay, thoi gian dong nudi cay trong 72 gio 1a thich hop dé cam tng hinh thanh ré to
cay thanh nganh.
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Hinh 4. Mau md 14 thanh nganh in vitro dugc dong nudi ciy vai vi khuan A. rhizogenes
trong 72 gio

3.3. Kiém tra ré to chuyén gen bang phwong phip PCR

Sau thoi gian nudi cdy, cac dong ré duoc chon co cac dic diém ré trang, dau ré khong bi
tham den, sinh truong tdt, sach vi khuan. Sau khi tach chiét DNA caa bo gen ré to thanh nganh,
phan tng PCR duogc thyuc hién véi cap primer rolCF va rolCR dé khuéch dai dic hiéu ving
520 bp cua gen rolC va cap primer gen virDF va virDR khuéch dai dic hiéu viing 338 bp cua
gen virD2. Két qua dién di san pham PCR cua hai cap primer gen rolC va virD2 cho thiy gen
rolC va gen virD2 duoc khuéch dai & mau dbi chimg duong (pRi plasmid 15834). Cac giéng
chay san pham PCR cua ré to déu c6 sy hién dién cuaa gen rolC ¢ vi tri 520 bp (ciing vi tri véi
dbi chirg dwong gen rolC) va khong thiy su hién dién cua gen virD2 & vi tri 338 bp.
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Hinh 5. Két qua dién di kiém tra san pham PCR nhan doan gen rolC (A) va doan gen virD2 (B)
M: Thang chuén 1 kb (Biorad); (-): nuéc cit; (+): san pham PCR cua Ri plasmid; 1. R& khdng chuyén
gen; Céc giéng 2, 3 (A): san pham PCR nhan gen rolC cua cac dong ré to; R1, R2: cac dong ré to
mang gen rolC; Céac giéng 2, 3 (B): san pham PCR nhan gen virD2 ciia c4c dong ré to mang gen rolC.

Tur két qua trén c6 thé két luan gen rolC tir Ri-plasmid cua vi khuan A. rhizogenes 15834
da duoc chuyén vao ré to thanh nganh. Sy vang mat cia gen virD2 trong nhiing dong ré to
dem phan tich ciing khang dinh vi khuan sau khi lay nhim véi mé 1a da dugc khir sach hoan
toan va khong con sot lai trén bé mit té bao cua ré to. Nhu vay, c6 thé khing dinh di sang loc
duoc 2 dong ré to thanh nganh.

Hinh 6. Céac dong ré to R1 va R2 cay thanh nganh c6 chuaa gen rolC

3.4. Panh gia kha ning sinh truéng cia mat sé6 dong ré to

Dong ré to R1 ¢6 mau trang, manh, phan géc sy hda nau, it phan nhanh thanh cac ré thir
cap. Dong ré to R2 c6 mau vang nhat, ré kéo dai va phan nhanh nhiéu tao thanh céc ré tha cap
c6 mau trang. Dua vao cac dic diém vé hinh thai va kha nang ting truong phan nhanh, dong ré
R2 duoc lya chon cho viée nhan nhanh trén méi tredng 10ng nham 1am ting khdi lugng ré to.
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Dong ré to R2 sau khi chon loc da dugc bé tri nudi cy trén mdi truong long SH. Khéi
lugng ré to ban dau nudi cay la 265,6 + 6 mg. Sau 5 thang nudi cay, ket qua tang trusng sinh
khoi ré to dugc trinh bay ¢ Hinh 7.
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Hinh 7. Kha ning ting truong sinh khéi cua dong ré to R2 sau 5 thang nudi ciy

Két qua biéu do 2 cho thdy, su sinh truéng cua ré to qua cac giai doan c6 su khac biét ro
rét. Giai doan dau tir 1-2 thang, ré sinh trueong kém, c6 thé day 1a giai doan khoi dau caa nudi
cdy, cac té bao ré hip thu chat dinh dudng tich lity chuan bi cho qué trinh phan chia té bao nén
chwa c6 su ting sinh khéi manh még, sinh khéi tuoi chi tang 1,39 1an sau 2 thang.

Sang thang thir 3, ré phét trién tot, sinh khdi ting cao hon so véi 2 thang trudc d6 véi hé sb
tang sinh khéi dat 2,19 lan, khdi luong tuoi dat 582,08 mg (Hinh 8). Giai doan thang thir 4-5
sinh khéi ré dimng tang truong hosc bi giam, ré c6 thé bi chét, mém, mau nau, sinh khdi bi giam
di. Nhu vay, c6 thé nhan thiy thoi gian dé cac dong ré to sinh trudng tét nhat 1a 3 thang ké tir
khi bat diu nudi ciy.
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Hinh 8. R& to thanh nganh trudc va sau khi nudi cdy 3 thang nudi cdy trén moéi truedng SH long
A. Ré to trude khi nudi cay; B. R€ to sau 3 thang nudi cay

Str dung md 14 va cudng 14, dé lay nhiém véi vi khuan A. rhizogenes & mat do vi khuan
4.10* CFU/mL trong 72 gio cho két qua hinh thanh 4 dong ré to duoc dat tén lan luot la R1,
R2, R3 va R4. Sau khi sang loc bang phuong phap PCR thu nhan dugc 2 dong ré to (R1 va
R2) c6 chua gen rolC. Tién hanh nhan nhanh ré to trén méi truong long SH sau 3 thang cho
khoi lwong twoi ré to dat 582,08 mg, ting gap 2,18 lan so vai khdi luong ban dau trugc khi
nudi cay (265,6 mg). Mdi loai thuc vat khac nhau c6 kha ning sinh truéng cua ré to khac nhau.
C6 nhitng loai hinh thanh céc ré to d& cam &ng véi thanh phan moéi trudng va kha ning ting
truong manh dan dén hé s6 nhan nhanh ré to cao gap nhiéu lan so vai thanh nganh nhu ré to
Dang sdm ting truéng manh sau 30 ngay voi hé sé nhan ré dat 32,07 1an [19], ré to ciy ba
bénh tang truong 13,5-16 lan trong madi truong long sau 2 tuan nudi cay [20]. Tuy nhién, c6
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nhitng loai ¢6 hé sé tang truong ré to thap twong duong vai thanh nganh nhu ré to Pan Sam
tang truong 3,08 lan trong moi truong long [21].

4. KET LUAN

Két qua khao sat cac loai vat ligu chuyén gen (mé 14, cudng 14, doan than in vitro) thong
qua vi khuan A. rhizogenes ATCC 15834 da xac dinh duoc md cudng 14 va 14 in vitro 1a vat
liéu nhan gen thich hop cho chuyén gen ¢ cay thanh nganh. Lay nhidm mé 14 bai A. rhizogenes
ATCC 15834 véi mat do 4.10* CFU/mL; ndng do AS 100 uM; thoi gian nhiém khuan 45 phut,
thoi gian dong nudi cdy 72 gid la nhitng diéu kién thich hop cho qué trinh cam \ng tao ré to
cay thanh nganh vai ty & chuyén gen dat 4,66%. Qua danh gia va sang loc bang ky thuat PCR
da thu nhan duoc hai dong ré to c6 chira gen rolC (dong R1 va R2). Dong R2 sinh truong tot
trén méi trudng long SH vai khéi luong tuoi sinh khéi dat 582,08 mg, tang gap 2,19 lan so
Vi kho1 luong ban dau. Qua cac két qua trén cho thay ty 1é mau cam ung tao re toc va sinh
khéi ré tao ra trén cac dong ré déi voi thanh nganh con thap hon so voi mot sb loai thuc vat
khac ching to thanh nganh la mot trong nhiing loai kho dé trong viéc hinh thanh va nhan nhanh
sinh khdi ré to. Can tiép tuc nghién ctu chuyén gen véi sé lugng l6n hon va cac ching vi
khuan khéc nhau, thir nghiém cac loai méi truong dinh dudng va cac dang méi trudng nudi
ciy khac nhau dé chon loc ra cac dong r& tdi uu.
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ABSTRACT

STUDY ON HAIRY ROOTS INDUCTION OF Cratoxylum pruniflorum Kurz
VIA Agrobacterium rhizogenes

Nguyen Tran Phuoc Huy' #*, Tran Nguyen Le Quyen?!, Cao Hue Trinh?,
Phan Diem Quynh?, Ha Thi Loan?, Nguyen Dang Quan*
'Ho Chi Minh City Biotechnology Center
2Center for Business Incubation of Agricultural High Technology
*Email: ntphuy.snn@tphcm.gov.vn

Cratoxylum pruniflorum Kurz is a wild plant that grows across our country, particularly
in the northern mountainous provinces. In a popular folkway, it is used to make medicine and
drinking water. Scientists recently discovered that C. pruniflorum Kurz contains a variety of
biologically active compounds, including xanthones in the bark and roots, epigallocatechin
gallate, and epicatechin gallate in the leaves, as well as tannins, terpenoids, saponins... have
antibacterial, antioxidant, and cytotoxic properties against cancer cell lines. In this study,
perfoliate tissue was transgenic for hairy roots induction in vitro using Agrobacterium
rhizogenes ATCC 15834 with a bacterial density of 4.10* CFU/mL, acetosyringone (AS)
concentration of 100 uM, and a co-culture period of 72 hours yielded the highest average rate
of hairy roots induction at 4.66% on SH medium without growth regulators. Two hairy root
lines R1 and R2 were selected through PCR, in which the hairy root line R2 grew well on SH
liquid medium with a fresh weight of 582.08 mg, an increase of 2.19 times compared to the
original weight. The above results are the basis for further studies on C. pruniflorum Kurz.

Keywords: Agrobacterium rhizogenes ATCC 15834, acetosyringone, Cratoxylum pruniflorum,
hairy roots, SH medium.
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