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ANH HUONG CUA CAC HQP CHAT PHENOL
TRONG HUYEN PHU Agrobacterium rhizogenes
LEN KHA NANG CAM UNG HINH THANH RE CHUYEN GENE
TU CAY DUA CAN (Catharanthus roseus)

NGUYEN NHU NHUT', BUI VAN LE™

TOM TAT
Mikc d dnh hwong cua cac hop chat phenol Ién sy cam ung ré tly tung chung
Agrobacterium rhizogenes va tuy ting giong Dzra cgn. Ti Ié mau hinh thanh ré cao nhat tr
gidng dira can VIN0O2, VINOO5 va VINO72 khi bé sung resorcylic acid 100, 100 va 50 pM
twong ung vao huyen phu ching A. rhizogenes C18. Chung A. rhlzogenes C26 c6 kha nang
cam ¢ng ré cao nhdt trén giong Dira can VINO77 khi trong huyén phil c6 acetosyringone
SOpM.
Tir khoa: Agrobacterium rhizogenes, dira can, cam \ng, ré to.
ABSTRACT

Impacts of phenolic compounds in Agrobacterium rhizogenes suspension
on induction of hairy root formation from Catharanthus roseus

Impacts of phenolic compounds on hairy root induction depended on strain of
Agrobacterium rhizogenes and Catharanthus roseus strain. The ratio of hairy root-forming
explants was highest in C. roseus VIN002, VINOO5, and VINO72 with A. rhizogenes C18
suspension containing a final resorcylic acid concentration of 100, 100, and 50 uM
respectively. A. rhizogenes C26 suspension containing 50 uM acetosyringone was the most
favourable condition to induce hairy roots in C. roseus VINO77.

Keywords: Agrobacterium rhizogenes, Catharanthus roseus, hairy root, induction.

1.  Mé dau

Tir nhimg nam 80 cuia thé ki trudc, nudi cdy ré chuyén gene (transgenic root) hay
ré to (hairy root) tr cdy Dura can (Catharanthus roseus) dwoc cam ing bang
Agrobacterium rhizogenes d dugc ki vong nhu mot phuong phap hiéu qua dé thu nhan
nhitng hop chét alkaloid c6 gi tri cao trong chira bénh ung thu [1]. Cho dén nay, cac
nghién ciru vé ré to ciy Dira can khdng ngimg dugc quan tm nham 1am séng té céc co
ché ciia cac con duong sinh tong hop alkaloid dé tir d6 c6 thé wng dung vao trong nudi
cay ré chuyén gene vai quy mo I1on. [7]

Tuy nhién, qua trinh san xuét sinh khéi ré chuyén gene tir cdy Dira can hién nay
con gap nhiéu van dé 1am dau dau cac nha nghién ctu va san xuat. Trong do, viéc thu
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nhan duoc dong ré chuyén gene cé thé phét trién nhanh va 6n dinh trong thoi gian dai
dugc xem 1a kho khan nhat. Thém vao do6, vi tri chén cac gene cam (ng tao ré tir A.
rhlzogenes vao bo gene té bao thuc vét néi chung va cay Dira can ndi riéng 1a mot qua
trinh ngéu nhién. Do d6, cac dong ré to khac nhau s& ¢ cac kiéu ting truong va bién
dudng khac nhau tiy thudc vao vi tri ma céc gene vi khuan dugc chén [2]. Chinh vi
thé, viéc thu nhan nhiéu dong ré to cay Dira can khac nhau la budc dau tién luén dugc
cac nha nghién ctu quan tam.

Céac bao céo trude day dé cho théy hiéu qua cam ung tao ré chuyén gene cua A.
rhizogenes chiu anh hudng cua nhiéu yéu té khac nhau [1], [2] Trong d6, vai hop chat
phenol dugc nhiéu béo céo cho thay 1a gitp tang tan sb chuyén gene cam ng tao ré to
& nhiéu loai thuc vat khac nhau bang nhitng ching A. rhizogenes khéc nhau. Trong
nghién ciru ndy, ching toi da tién hanh danh gia anh huéng cia mot s6 hop chét phenol
Ién hiéu qua chuyén gene cia A. rhizogenes thdng qua ti 18 mau hinh thanh r& tir mé 14
cay Dtra can. Két qua caa nghién ciru nham g6p phan hoan thién quy trinh thu nhan ré
chuyén gene cay Dira can cho c&c nghién ctru sau do.

2. Vatli¢u va phuong phap
2.1. Vatligu
2.1.1. Chung vi khudn

Hai chung A. rhizogenes C18 va C26 dugc cung cap béi phong thi nghiém caa Bo
mon Codng nghé sinh hoc (Truong Pai hoc KHTN — BPHQG TPHCM). Cac chung vi
khuan nay dugc phan 1ap tir ¢at vang ré cua nhiéu loai thuc vat khac nhau ¢ Viét Nam.
Céc chung vi khuan duoc nudi ciy va bao quan trén méi truong thach Yeast Mannitol
Broth (YMB) [4]. Céc chang vi khuan dugc nudi ciy trén moi trudng YMB trong 48
gio & diédu kién 25°C va lic 180 vong/phut. Dich vi khuan thu dwoc sau khi nudi cay cé
ODgoonm khoing 1,7-1,8 dugc pha loéng thanh huyén phi ¢6 ODgoonm 1,0 Va dugc bo
sung céac hop chat phenol riéng 1é véi nong do cudi cung dat duoc 1a 100puM dé dung
lam huyén phu vi khuian gay nhidm. Cac hop chat phenol duoc st dung gom
acetosyringone, syringic acid va sinapinic acid (do Sigma san xuét), catechol, gallic
acid, 4-hydroxybenzoic acid, pyrogallic acid, sinapinic acid, vanillin, ferulic acid,
protocatechuic acid va resorcylic acid (do Merck san xuét).

2.1.2. Mdu thuc vdt in vitro

Bén gidng Dira can khac nhau (VIN002, VIN005, VINO72 va VINO77) dugc
cung cp boi Cong ti FVN. Cay Dira can in vitro duoc chuan bi bang cach khir tring bé
mat theo Mohsen Zargar et al (2010) [9]. Hat Dua can dugc rua véi xa phong lodng
trong 10 phdt rdi dugc rra lai dudi voi nude may trong 5 phat. Sau dé, hat duoc xir Ii
v&i ethanol 80% trong 1 phat trudc khi xtr li vai dung dich Javel:nude (4:1) trong 15
phat. Hat duoc ria lai voi nude vo trang 5 1an. U hat trén méi trudng Murashige &
Skoog ban dam diac (MS/2) & diéu kién 25°C trong t6i. Hat nay mam sau 5 ngay u.
Chuyén cay sang ché do chiéu sang 1500 lux (16 gio/ngay). Cay duoc 8 tuan tudi duoc
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dung 1am nguyén liéu gay nhiém. Ba giéng VIN002, VIN0O5 va VIN0O72 duoc gay
nhidm véi huyén phi chung A. rhizogenes C18 trong khi giéng VINO77 dugc gay
nhiém véi huyén phu chung A. rhizogenes C26.
2.2. Phwong phap

M0 14 tir cAy Dira can in vitro dugc tao vét thuong bang dao mo. Sau do, mau
dugc cho vao huyén pha vi khuan va ngam trong 5 phat. Lam khd mau bang gidy tham
roi i cam Gng trén modi trudng MS/2 trong tdi trong 7 ngay ¢ 25°C. Tién hanh loai vi
khuan bang cach chuyén mau sang méi truong MS/2 ¢6 bd sung cefotaxime 500mg/lit
va u trong tdi trong 7 ngay & 25°C. Sau 7 ngay thi chuyén mau sang moéi truong MS/2
va tiép tuc u trong tdi trong 7 ngay & 25°C. R& to dwoc hinh thanh sau 2-3 tuan gay
nhiém. M&i nghiém thirc gom 100 méu 14 va duoc lap lai 3 lan. Déi ching ciing duoc
thyc hién twong tu nhung thay chat cam tng bang dung mdi hoa tan chat cam ung.
Mau tring 12 mau khong bé sung dung mdi va hop chét phenol. Ghi nhan sb s6 mau
hinh thanh r& sau 3 tuan gay nhiém [6]. Ti Ié mau hinh thanh r& (1) ¢ duoc tinh theo
cong thic 1. Phan tram anh huong cua hop chat phenol 18n hiéu qua chuyén gene cam
tng ré duoc tinh theo cong thirc 2. Vi lpneng 12 ti 16 mau hinh thanh ré & 16 thi nghiém,
Ipéi ching 12 ti 18 MAu hinh thanh r& & 16 d6i chiing Va Iy, 12 ti 16 mau hinh thanh ré &
mau trang.
2.3. Xirlisé lieu

S liéu thu duoc tir két qua céc thi nghiém duoc xir |i théng ké bang phan mém
Microsoft Excel 2007, SAS 9.1 va duoc trinh bay duéi dang sb trung binh.

.« _ S mauhinhihanhrd
I(%) = x100 Cong thuc 1

t3 mIu gy nhizm

[ Phenol-[Bai chong

Phan trim dnh hudng cia hop chat phenal (%) = k100 congthac 2

[ Tring
3. Kétqua va thao luan
3.1. Anh hwéng cia cac hgp chdt phenol khac nhau 18n sw cim sng ré ciia chiing
A. rhizogenes C18 va C26

Nhiéu béo céo trude ddy cho thdy khi md bi tén thuong hoic dang ting truong s&
téng hop va tiét ra nhidu hop chat phenol [8]. Cac hop chat nay dong vai trd truyén tin
hiéu trong tuwong tac giira A. rhizogenes véi té bao thuc vat, nd gitp thu hit té bao vi
khuan dén tiép xuc bé mit cua té bao thyc vat. Ngoai ra, cac hop chat nay ciing co vai
trd hoat hda cac gene trong té bao vi khuan dé bit dau qua trinh chuyén gene. Su bd
sung cac hop chét nay vao huyén phu vi khuan dé gay nhidm hodc vao méi trudng
trong giai doan dong nudi cay hay cam ung c6 thé lam gia tang ti I¢ mau hinh thanh ré
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[3], [5]. Tuy nhién, su bd sung nhitng hop chét khac nhau véi nhitng nong do thay doi
s& ¢6 anh huong khong gidng nhau 1én hiéu qua cam @ng tao ré chuyén gene [5].

Trong nghién ciu ndy, cac hop chat phenol dwgc bd sung vao huyén pha A.
rhizogenes véi ndng do 100puM. Sau khi gay nhiém 3 tuan véi chung A. rhizogenes
C18, ti 1& phan trim mau 14 hinh thanh ré thay d6i khac nhau giita cac hop chét phenol
(Bang 1). Nhin chung, cac hop chét 4-hydroxybenzoic acid, ferulic acid, gallic acid,
protocatechuic acid, pyrogallic acid, syringic acid va vanillin ¢6 xu hudng lam giam ti
16 mau hinh thanh ré tir mé 14 cua 3 giéng Dira can VIN002, VIN0O5 va VINO72.
Nguoc lai, cac hop chét acetosyringone, catechol, resorcylic acid va sinapinic acid c6
xu huéng lam ting ti 1¢ mau hinh thanh ré. Véi ching A. rhizogenes C26, khi gay
nhiém trén gidng Dira can VINO77, chi co acetosyringone, resorcylic acid va sinapinic
acid c6 anh huong tich cuc 1én hiéu qua cam tmg ré (Bang 2).

Bdng 1. Anh huong ciia cac hop chat phenol 1én ti 16 mau hinh thanh ré
tir md l& cay Dira cgn VINOO2, VINOOS5 va VINO72 bang ching Agrobacterium rhizogenes C18

Phan trim anh hwéng (%)

Hop chét phenol

VINOO02 VINOO5 VINO72
4-Hydroxybenzoic acid 0,4 efg 1,5 def -40,5 fg
Acetosyringone 1,9 def 6,3 bc 85D
Catechol 3,3de 0,0 def 6,4 cd
Ferulic acid -3,2 fg -1,2 def -100,0 ij
Gallic acid -850 j -55,8 k -100,0 ij
Protocatechuic acid -23,0h -46,2 j 0,7e
Pyrogallic acid -100,0 k -3761i -414 fg
Resorcylic acid 14,8 a 151 a 149 a
Sinapinic acid 9,5bc 7,7 be 6,3 cd
Syringic acid -36,0 i -9,7h -73,6 h
Vanillin 8,4 bc -45¢g -97,9 ij

Ghi cha: Céc trj trung binh trong cling 1 cét c6 cac cha ci theo sau gisng nhau thi
khac biét khdng co y nghia thong ké ¢ p=0,05.
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Bdng 2. Anh huong cria cac hop chat phenol 1én kha ndng cam 1ing tao ré chuyén gene
tzr md la cdy Dura can VINO77 bang chung Agrobacterium rhizogenes C26

Hop chit phenol Phan trim anh huéng (%)
4-Hydroxybenzoic acid -243 f
Acetosyringone 91a
Catechol -3,2 cde
Ferulic acid -70,3¢g
Gallic acid -87,5 hij
Protocatechuic acid -4.,6 cde
Pyrogallic acid -100,0 k
Resorcylic acid 6,8b
Sinapinic acid 1,6 cde
Syringic acid -82,9 hij
Vanillin -85,8 hij

Ghi cha: Céc trj trung binh trong cling 1 cét c6 cac cha ci theo sau gisng nhau thi
khac biét khdng c6 y nghia théng ké ¢ p=0,05.

Céc két qua thu dugc cho thay mirc d6 anh hudng cia cac hop chét phenol Ién
hiéu qua cam ung ré khong gidng nhau giira hai ching A. rhizogenes ciing nhu giira
c4c giéng Dira can khac nhau. Nhin chung, ba hop chat gallic acid, pyrogallic acid
va syringic acid c6 anh hudng c ché manh 1én kha ning cam ung ré cla ca hai
chung vi khuén trén bén gidng Dira can khac nhau (véi mirc giam cua ti I¢ mau hinh
thanh ré twong tmg 1a 55,8-100%, 37,6-100% va 9,7-82,9%). Trong khi d6, muc do
anh hudng cua 4-hydroxybenzoic acid, ferulic acid, protocatechuic acid va vanillin
thay doi tly theo giéng Dira can tir khong thay doi dang ké dén e ché hoan toan.
Theo Stachel et al (1985), & nong dd 100uM, cac hop chat phenol khong gay doc
cho té bao A. rhizogenes [6]. Tuy nhién, & ndng do6 cao, hop chét phenol ciing c6 thé
gay trc ché nhu béo céo cua Sreeramanan et al [11] va Rajkumar va Murugesan
[10]. Anh huong e ché cua hop chét phenol 1én kha nang cam ung tao ré chuyén
gene ciing khong gidng nhau gitra cac chung A. rhizogenes [6]. Trong s6 cac hop
chat phenol c6 xu huéng lam ting hiéu qua chuyén gene cia ching A. rhizogenes
C18, resorcylic acid la chat c6 anh hudéng 1am ting ti 1 mau hinh thanh ré cao nhat
trén ba giéng Dua can VINO02, VINOO5 va VINO72 (tang 14,8, 15,1 va 14,9%
twong tmg). Di véi chimg A. rhizogenes C26, khi gay nhiém trén giong Dira can
VINO77, acetosyringone 1a chat c6 anh hudng tich cuc nhét (Iam tang ti 1¢ mau hinh
thanh ré 9,1%), ké dén 1a resorcylic acid (6,8%) va sinapinic acid (1,6%).
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Hinh 1. Ré chuyén gene thu duwoc tir cc giong Dira can. A, B va C: ré thu dwoc tir
gié’ng Drra can VINOO2, VINOOS va VINO72 duwoc cam ing bang chung A. rhizogenes C18;
D: ré thu duoc tur giong Dera can VINO77 dwoc cam ung bang chung A. rhizogenes C26.

3.2. Anh hwéng ciia néng dé hep chdt phenol 1én sw cam dng ré ciia A. rhizogenes
C18 va C26

Khi thay d6i nong do resorcylic acid b6 sung vao huyén phu chung A. rhizogenes
C18 thi ti 16 mau hinh thanh ré ciing thay d6i theo (Bang 3). Nhin chung, khi ting nong do
resorcylic acid 1&n thi ti Ié mau hinh thanh ré ciing ting theo. Tuy nhién, ti Ié mau hinh
thanh ré dat cuc dai & nhitng ndng do nhéat dinh caa resorcylic acid (tly theo giéng Dira
can). Ti 1é mau hinh thanh r& c6 xu huéng giam khi tiép tuc ting nong do resorcylic acid
cao hon ndng dé nhat dinh nay. Tuy nhién, véi mdi gibng Dira can khac nhau thi sy anh
hudng cia nong do resorcylic acid khdng gidng nhau. Két qua thu duoc twong ty khi thay
d6i nong do acetosyringone bd sung vao huyén phl chang A. rhizogenes C26 khi gay
nhiém trén mo 14 cua gidng Dira can VINO77 (Bang 4). Khi duoc bd sung v6i ndng do 50
UM thi ti 18 mau hinh thanh ré& cao nhit (31,8%) so Véi cac ndng do thap hon va khi khong
6 bo sung. Sy gia ting ndng do acetosyringone hon 50 pM khong lam ting ti 16 mau hinh
thanh ré.
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Bang 3. T/ 1¢ mau hinh thanh ré (%) tir 14 cac giong Dira can VINOO2, VINOOS
va VINO72 bang ching Agrobacterium rhizogenes C18 ¢ cac nong dé resorcylic acid khac nhau

Nong dé resorcylic acid Gidng Dira can

(M) VIN0O2 VIN0O5 VINO72
0 58,2 cde 48,6 fg 394c
25 58,4 cde 48,2 fg 429 b
50 59,6 cde 510e 459 a
75 64,2 b 54,9 cd 320d
100 68,6 a 57,0 ab 24,0 e
125 51,3 fg 56,3 abc 15,1 fg
150 49,5 fg 55,6 bed 14,5 fg

Ghi chu: Cac trj trung binh trong cung 1 ¢4t c6 cac chir cai theo sau giong nhau thi
khac biét khdng co y nghia thong ké ¢ p=0,05.

Bdng 4. Anh hwong cia nong dé acetosyringone 1én kha nang chuyén gene cam #mg tao ré
tzr mb la cdy Dura can VINO77 bang chiing Agrobacterium rhizogenes C26

Néng do acetosyringone (LM) Ti I¢ mau hinh thanh ré (%)

0 10,6 g

25 27,4 bed
50 318a

75 25,9 bed

100 27,1 bed

125 19,8 ef

150 22,1 ef

Ghi cha: Céc trj trung binh trong cling 1 cét c6 cac cha ci theo sau gisng nhau thi
khac biét khdng c6 y nghia thong ké ¢ p=0,05.

Truée ddy, Sreeramanan et al bdo c4o khi ndng d6 b sung tir 200 UM trg 1én
[11] hay Rajkumar va Murugesan bao céo khi nong do tir 125 puM trg Ién [10] thi
acetosyringone ¢6 anh huéng wc ché kha ning cam ung ré cia nhidu chang A.
rhizogenes trén nhiéu loai thuc vat khac nhau. Két qua thu dugc & Bang 4 cho thay khi
bé sung acetosyringone & ndng do cao hon 50 uM sé& gay ¢ ché kha ning cam ung tao
ré trén mau 14 Dira can cia chung A. rhizogenes C26. Sy khac nhau nay c6 thé do mdi
gidng thuc vat khac nhau c6 kha nang tiét ra mot lugng nhat dinh cac phenol khac
nhau, trong d6 c6 thé bao gdm hop chat nghién ciru. Nhin chung, két qua nay da mot
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lan nita khang dinh sy b sung acetosyringone vao huyén phul cé thé gitip ting hiéu qua
cam tUng ré, tuy nhién, mdi ching A. rhizogenes c¢6 néng do acetosyringone thich hop
khac nhau. Két qua ndy ciing d4 cho thay su bd sung acetosyringone ¢ ndng do 50 UM
vao huyén phi chung A. rhizogenes C26 Ia thich hop nham lam ting hiéu qua chuyén
gene cam tng ré trén gidng Dira can VINO77.

Hau hét cac b4o cao cam tng tao ré tir cac loai thuc vat, ké ca cay Dira can, trugc
day déu sir dung acetosyringone dé nghién ciu lam chat kich thich qua trinh chuyén
gene cam wng tao ré cua A. rhizogenes. Tuy nhién, két qua trong nghién ctru nay d4 cho
thay resorcylic acid c6 hiéu qua hon acetosyringone khi cam tng tao ré trén ba giéng
Dtra can VIN002, VINOO5 va VINO77 bang chang A. rhizogenes C18. Phan tich thong
ké cac sb lidu trong Bang 3 chung to ¢6 su thay doi dang ké kha ning cam ¢ng tao ré
cua chung A. rhizogenes C18 khi thay doi nong do cua resorcylic acid. Trong d6 cho
thiy ndng do resorcylic acid bd sung thich hop dé cam wng tao ré trén hai giéng Dira
can VINOO2 va VINOO5 12 100 pM va trén giéng Dira can VINO72 14 50 uM.

4. Kétluan

Sy bo sung cac hop chat phenol vao huyén ph vi khuan c6 anh huong khéc nhau
Ién kha nang cam ung ré chuyén gene cua céc chung A. rhizogenes. Bang cach b sung
cac hop chat phenol khéc nhau vao huyén phi cac chung A. rhizogenes C18 va C26,
két qua d& cho thay su bd sung hop chét phenol phil hop gitip 1am ting kha ning cam
{ing tao ré chuyén gene cua A. rhizogenes. Nong do phenol thich hop trong huyén phu
thay ddi tiy theo giéng Dira can. Ti 1é mau hinh thanh ré tir cac giong Dira can VINO02
va VINOO5 dat dugc cao nhat khi gy nhidm vai huyén phu chung A. rhizogenes C18
co resorcylic acid 100 pM trong khi voi gidng Dira can VINO72 thi chi can b sung
resorcyllc acid 50 pM vao huyén phu chang vi khuan nay. Kha nang cam ung ré
chuyén gene tir giéng Dira can VINO77 dat cao nhét khi duoc gay nhidm vai huyén phu
chung A. rhizogenes C26 cd acetosyringone 50 pM.
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