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TOM TAT

Dira can (Catharanthus roseus (L.) G. Don) 1a loai cay dugc lidu quy c6 kha ning san xuat alkaloid c6 gia
trj dugc liéu cao, trong d6 vinblastine va vincristine ¢ tic dung diéu tri ung thu mau, tuy nhién ham lwong
vinblastine va vincristine trong cdy dira can rit thip. Peroxidase 14 enzyme chia khoa trong con duong sinh
téng hop céc terpenoid alkaloid indole (TIA) & cdy dira can, c6 chirc ning xic tac trong phan tmg tao tién chat
cho sy téng hop vinblastine va vincristine. Nghién ctru biéu hién manh gen ma hoa peroxidase (CrPrx) dé ting
cuong hoat dong cua peroxidase nhim cai thién ham luong vinblastine va vincristine trong cay dira can duoc
ching t6i quan tam. Trong bai bio nay chiing toi trinh bay két qua thiét ké vector chuyén gen chira cdu tric
mang gen CrPrx phan lap tir cdy dira can. Vector chuyén gen pBI121-CrPrx dugc thiét ké tir k§ thuat thu nhan
gen CrPrx tir vector tai to hop pBT-CrPrx, tao vector tai t6 hop pRTRA7/3-CrPrx, thu nhan cau tric CrPrx-
cmyc-KDEL, ghép ndi tao vector chuyén gen pBI121-CrPrx. Vector chuyén gen pBI121-CrPrx dugc dong hoa
trong A. tumefaciens va lay nhiém vao dira can qua nach 14 mim. Trong 666 mau bién nap c6 197 miu tao
chdi, 65 miu co chdi kéo dai trén moi trudng chon loc bing khang sinh kanamycin, thu duge 15 cay TO phat
trién trén gia thé va 7 cdy dira can chuyén gen & thé hé TO cho két qua PCR nhan ban doan promoter 35S. Két
qué thiét ké cAu trac mang gen chuyén hoan chinh (cassette) va ting cudong biéu hién gen mi hoa enzyme chia
khoa s& quyét dinh sy thanh cong ctia k¥ thuat tao cdy dira can bién dbi gen c6 ham luong alkaloid cao.

Tir khéa: CaMV35S, Catharanthus roseus, gen CrPrx, vector chuyén gen, vinblastine, vincristine.

MO DAU Trong cdy dura can, peroxidase la enzyme chia
khoa trong con duong sinh tong hgp cac terpenoid

Cay dua can (Catharanthus roseus (L.) G. Don)
la mot trong nhimng cdy c6 kha ning san xudt cac
indol alkaloid vdi duge tinh quan trong trong bao
ché cac loai thude chéng ung thu, dic biét 13 ung thu
mau (Johnson et al., 1963; Noble, 1990; Graf et al.,
1996). Trong cac indol alkaloid c6 mat trong cay dira
can, vinblastine va vincristine dugc st dung nhiéu
nhét, nhung lai ¢6 ham lugng rat thap (Noble, 1990;
Zhu et al., 2015). Cac hop chét nay khong the tong
hop bing con dudng hoa hoc do ¢6 ciu trac rat phirc
tap. Do vay, nang cao ham lugng vinblastine va
vincristine trong cay dira can theo hudng cong nghé
gen 1a mot huong nghién ctru dugc quan tam cua
nhiéu nha khoa hoc trén thé giéi.

alkaloid indole (TIA) & cdy dira can, c6 churc ning
XUc tac trong phan tng tao tién chat cho sy tong hop
vinblastine va vincristine, trong do vinblastine va
vincristine duoc tao ra tir su két hop cua
catharanthine va vindoline (Aerts et al., 1992,
Sottomayor et al., 2004). Nghién ctru tac dong lam
tang hoat d cua peroxidase dé cai thién duoc ham
lugng vinblastine va vincristine trong cdy dura can
dugc cac nha khoa hoc quan tim. Tiép can ting
cuong biéu hién gen ma hoa peroxidase (CrPrx)
trong cdy dira can bang k¥ thuat chuyén gen la muc
tiéu ctia nghién ctru nay. Tiép theo két qua phan lap
gen CrPrx tr mRNA cua cdy dtra can (Bui Thi Ha et
al., 2014; Bui et al., 2015), bai bao ndy trinh bay két
qua thiét ké vector chuyén gen phuc vu chuyén gen
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CrPrx vao cay dura can trong muc dich nang cao ham
lugng vinblastine va vincristine.

VAT LIEU VA PHUONG PHAP

Vector tai t6 hop pBT-CrPrx do B mon Sinh
hoc hién dai & Giao duc sinh hoc, Khoa Sinh hoc,
Trudng Dai hoc Su pham Thai Nguyén cung cép.
Vector pTRA7/3, vector pBI121, cic chung khuan
E. coli DH5a. va A. tumefaciens EHA 105 mang gen
GUS do Phong Cong nghé ADN ung dung, Vién
Cong nghé sinh hoc cung cip.

Stt dung PCR véi cidp mdi ddc hiéu CrPrx-
Ncol/CrPrx-Nofl (Bang 1) dé kiém tra gen chuyén
trong vector va trong vi khuan; cap m01 35S-F/35S-
R (Bang 1) st dung cho PCR kiém tra cdu triic mang
gen chuyén trén cdy dira can chuyén gen. Chu trlnh
nhiét cia PCR 1a 94°/4 phut, lap lai 30 chu ky, mdi
chu ky: (94°C/1 phiat, 58°C/1 phat va 72°C/1 phut
30 gidly); 72°C/7 phut va 4°C: . San phim PCR
duoc kiém tra bang dién di trén gel agarose 1%.

Vector chuyén gen CrPrx duoc thiét ké theo cac

Bang 1. Trinh tw nucleotide clia cac cép mbi.

Bui Thi Ha et al.

budc sau: (1) Thu nhén gen CrPrx tir vector tai to
hop pBT-CrPrx; (2) Cit mé vong vector pRTRA7/3
va ghép ndi gen CrPrx tao vector tii t& hop
pRTRA7/3-CrPrx; (3) Thu nhan cdu trac CrPrx-
cmyc-KDEL tir vector tai t6 hop pRTRA7/3-CrPrx;
(4) Mé vong vector chuyén gen pBI121 va ghép ndi
chu trac CrPrx-cmyc-KDEL vao pBI121 tao vector
chuyén gen chira cu tric 35S-CrPrx-cmyc-KDEL;
(5) Bién nap pBII21-CrPrx vao A. tumefaciens
EHA105 va chon dong 4. tumefaciens EHA105 tai
t6 hop bang colony-PCR.

Chuyén céu trac pBI121-CrPrx qua nach la
mam dira can nhd vi khuin A.tumefaciens duge tién
hanh quy trinh da cong b6 (Bui Thi Ha et al., 2016).
Hat dira can nay mam 10-15 ngay tudi tién hanh thu
la mam sir dung lam vat liéu nhén gen, nhlem A.
tumefaczens tai to hop & ODggonn= 0,8 vao 1a mam da
giy ton thuong trong thoi gian 30 phut, ndng do
acetosyringone 1a 100uM. Tai sinh cy dira can chuyén
gen trong mdi trudng chon loc boi kanamycin ¢ nong
d6 50 mg/ 1. Kiém tra sy c6 mit ctia cu triic mang gen
chuyén trong ciy dira can chuyén gen bang PCR voi
ciip mdi 35S-F/35S-R.

Cap moi

Trinh tw nucleotide 5° — 3’

Kich thwé'c doan DNA (bp)

CATGCCATGGTAGGCTTCCAAAACTCTCTTCT

CrPrx-Ncol/CrPrx-Notl 993
ATTTGCGGCCATGTAACTTATTAGCTACATTA
CACGACACACTTGTCTAC

35S5-F/35S-R 314
TCACATCAATCCACTTGCT

KET QUA VA THAO LUAN

Thu nhan gen CrPrx tir vector tach dong pBT va
tao vector tai t6 hop chira cAu tric 35S-CrPrx-
cmyc-KDEL

Vector tich dong pBT-CrPrx dugc cit bang cap
enzyme gi6i han Ncol/NofI (Hinh 1A), két qua tao ra
hai phan doan DNA c6 kich thudc khoang 1 kb va
2,7 kb, trong d6 phan doan DNA 1 kb chinh la gen
CrPrx can thu nhan (Hinh 1B). O giéng s 1 khi
chwa cdt chi ¢6 1 bang duy nhét kich thudc khoang
3,7 kb. Sau @0, tién hanh tinh sach biang DNA cé
kich thu6c 1,0 kb va dién di kiém tra san phim trén
gel agarose 1% cing marker. Két qua thu dugc 1
bang dién di duy nhét 1 kb ding vdi kich thude cta
gen CrPrx (Hinh 1C).

San pham tinh sach dwoc giai trinh ty nucleotide
va so sanh voi trinh tu gen CrPrx phan lap tr mRNA
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cdy dira can hoa hong tim, két qua cho thiy san phim
PCR c6 s6 lugng nucleotide 1a 993 va 1a doan gen
CrPrx cia dura can dugc chung t6i da phan lap tur
mRNA va cong bd tai Ngan hang Gen mang ma s6
LN809932 (Bui et al., 2015).

Vector pRTRA7/3 ¢6 hai diém cat cia enzyme
gi6i han Ncol va Notl va theo tinh toan khi st dung
cdp enzyme gi6i han Neol/Notl cét vector pRTRA7/3
s€ thu dugc hai phan doan DNA c6 kich thudc khoang
0,9 kb (la doan 2SP va antiABA) va 3,3 kb (kich
thuéc cua vector pRTRA7/3) (Hinh 2A). Trong do,
phan doan 3,3 kb chinh 1a doan pRTRA7/3 da mo
vong. Két qua dién di kiém tra san phdm cit ¢ hinh 2B
ding nhu dy doan. Phan doan c6 kich thude 3,3 kb
duoc tinh sach dé thu nhin cu triic mé vong cua
pRTRA7/3 (Hinh 2C). Thi nghiém gin gen CrPrx vao
PRTRA7/3 tao vector tai t6 hgp pRTRA7/3-CrPrx
chira cdu tric 35S-CrPrx-cmyc-KDEL (Hinh 3A).
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Vector pRTRA7/3-CrPrx dugc nhan dong trong E.
coli DH50. va dugc kiém tra bang colony-PCR vdi cip
mdi ddc hiéu CrPrx-Ncol/CrPrx-Nofl, két qua cho
thdy 4/5 dong khuan lac xuét hién bang DNA dic hiéu

Ncol Notl

v

— [ara]

pBT - CrPrx

A

khoang 1,0 kb twong ung voi kich thudc cta gen
CrPrx (Hinh 3B). Cac dong khuan lac duong tinh véi
colony-PCR dugc chon loc va tach plasmid téi t6 hop
dé thu nhén cdu trac 35S-CrPrx-cmyc-KDEL.

kb 2 1 M M 1 kb

2,7~ -33

1,0~ -1,0 1,0- ~1,0
B C

Hinh 1. A- So db thu nhan gen CrPrx tir vector tai tb hop pBT-CrPrx. B- Két qua dién di kiém tra san pham cét vector pBT-
CrPrx bang Ncol/Notl (1- Plasmid pBT—CrPrx khong xt ly bang enzyme; 2- Plasmid pBT—CrPrx sau khi x& ly bang enzyme
Ncol/Notl). C- San pham tinh sach gen CrPrx (1- gen CrPrx tinh sach; M: thang DNA 1kb).

Ncol Notl

cmyc

2SP,antiABA

PRTRA7/3

A

ad 2SP,antiABA

3,0-

1,0-

B C

Hinh 2. A- So db cét vector pRTRA7/3 bang cap enzyme Ncol/Notl. B-San phdm dién di kiém tra san phim cét vector
pRTRA?7/3 bang Ncol/Notl: 1- Plasmid pRTRA7/3 khong x& ly bang enzyme; 2- Plasmid pRTRA7/3 sau khi x( ly bang cap
enzyme Ncol/Notl; C- San phdm tinh sach vector pRTRA7/3: M- Thang DNA 1kb; 1- Vector pRTRA7/3 tinh sach.

cmyc ! polyA

PRTRA7/3-CrPrx

A

1,0kb —
0,75 kb —

B

Hinh 3. So db c4u tric vector pPRTRA7/3-CrPrx (A) va két qua dién di kiém tra san phadm colony-PCR cac dong khudn lac
chtvra pRTRA7/3-CrPrx (B). M: thang DNA 1kb; 1 - 5: Cac dong khuan lac.

Thu nhén céu tric 35S8-CrPrx-cmyc-KDEL-polyA
va cat mé vong pBI121

Xt 1y vector pRTRA7/3-CrPrx bang HindIll thu
nhan duge ciu trac 35S-CrPrx-cmyc-KDEL-polyA
¢6 kich thudc 1844 bp va phan con lai cia vector
PRTRA7/3 ¢6 kich thudc 2156 bp. Dién di kiém tra
san pham cét trén agarose (Hinh 4B) nhan dugc 3
bang DNA trong d6 2 béang c6 kich thudc khoang 1,8
va 2,2 kb tuong ung véi kich thudc tinh toan. Bang

DNA trén cung c6 kich thudc khoang 4,0 kb twong
ung voi kich thude cua pRTRA7/3-CrPrx. Bang co
kich thudc khoang 1,8 kb dugc tinh sach dé thu nhan
cu tric 35S-CrPrx-cmyc-KDEL-polyA.

Vector pBI121 chira viing MCS c6 mot diém cit
ctia enzyme HindIII (Hinh 5A), két qua cit mé vong
pBI121 thu dugc mot bang DNA khoang 12,0 kb
(Hinh 5B). Plasmid pBI121 dugc tinh sach phuc vu
tao vector chuyén gen (Hinh 5C).
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HindlIll HindIll

i i
D I -

< 544+1000+300+1844 (bp) ——>

A

Bui Thi Ha et al.

3,0kb —

Hinh 4. So' db cat plasmid pRTRA7/3-CrPrx bang Hindlll (A) va dién di kiém tra san phdm cat thu nhan cAu trac 35S-CrPrx-
cmyc-KDEL-polyA (B). M: thang DNA 1 kb; 1: san phdm cat bai Hindlll; 2: plasmid khong cét béi Hindlll

Hindlll

pBI121

A

M 1 2 M 1 kb
- 5_12
B Cc

Hinh 5. A- So' db vector pBI121 (A); B- Dién di kiém tra san pham cat plasmid vector pBI121 bang Hindlll. 1- Plasmid
pBI121 khdng x& ly bdng enzyme (ddi chivng); 2- Plasmid pBI121 sau khi xt Iy bing enzyme Hindlll. C- Dién di kiém tra san
pham tinh sach vector pBI121. M: thang DNA 1kb, 1: Vector pBI121 tinh sach

Tao vector chuyén gen pBI121-CrPrx va chon
dong A. tumefaciens mang vector chuyén gen
CrPrx

Ghép ndi ciu triic 35S-CrPry-cmyc-KDEL-
polyA vio vector pBII21 bang cich st dung T4
ligase tao vector chuyén gen pBI121-CrPrx (Hinh
6A). San phim tai t6 hop dugc bién nap vao E.coli
DH50 va duge chon dong bing colony-PCR véi cip

CrPrx

pBI121-CrPrx

mdi Prx-Neol/Prx-Notl @& chon dong khuén lac tai
t6 hop. Plasmid tai t6 hgp mang gen CrPrx tich tir
sinh khéi vi khuén E.coli DH5a dugc bién nap vao
A. umefaciens EHA105 bang k§ thuat xung dién.
Chon dong khuén lac 4. tumefaciens tai to hop chira
vector chuyén gen pBI121-CrPrx bing colony-PCR
thu dwoc ca 8 dong khuén lac cho két qua c6 mot
bang dién di DNA kich thudc khoang 1,0 kb, ung
véi kich thude cua gen CrPrx (Hinh 6B).

A

Hinh 6. A. So' dd c4u tric vector chuyé&n gen pBI121-CrPrx. LB: bo trai cla T-DNA;RB: bo phai clia T-DNA; nptll: gen khang
kanamycin;35S: promoter CaMV35S. B- Két qua dién di kiém tra san phdm colony-PCR cac dong khuan lac A.tumefaciens.

M: thang DNA 1 kb; 1-8 cac dong khun lac.

Tao ciy dira can chuyén gen mang ciu tric
pBI121-CrPrx

Tién hanh chuyén ciu trac pBI121-CrPrx vio
dira can qua nach 14 mam (Bui Thi Ha et al., 2016),
két qua trinh bay ¢ hinh 7 va bang 2.

Béng 2 cho thiy, ¢ 16 thi nghiém véi 666 miu

492

bién nap da thu duge 197 miu tao chdi, 65 miu co
chdi kéo dai trén moi truong chon loc biang khang
sinh kanamycin, 40 chdi ra r& khée manh va thu
duogc 15 cay TO phat trién trén gia thé. Trong khi d6
& 16 BCO, 14 mam dira can khong chuyén gen dugc
chy trén moi trudng tai sinh b sung khang sinh chon
loc, cac la mam déu bi chét boi khéang sinh va ¢ 16
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DCI1, 14 mam dira can khong chuyén gen cdy trén
moi truong tai sinh khong coé khang sinh chon loc
thu dugc 5 cy tai sinh khong chuyén gen sir dung
lam ddi chung. Cac cdy dira can chuyén gen & TO
duoc chuyén ra trong, chim sdc ngoai méi trudng tu
nhién va khi duoc 4 tudn thi tién hanh thu mau 14 dé
kiém tra sy c6 mat cua gen chuyén CrPrx trong cdy
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chuyén gen. Gen CrPrx cta dira can 1a gen co céu tric
lién tuc, khong co intron, do vay dé kiém tra ciu triic
mang gen chuyén CrPrx trong cdy dira can chuyén gen,
PCR vdi cip mdi 35S-F/35S-R dugce st dung nhéan ban
doan promoter 35S & 15 cdy dira can chuyén gen, két
qua kiém tra san phim PCR trén gel agarose 1,0 %
duoc thé hién & hinh 8.

Hinh 7. Bién nap cAu tric pBI121-CrPrx qua
nach l4 mam hat dira can va tao cay dira can
chuyén gen CrPrx. A: Ngam manh & mam
trong dich huyén phu A. tumefaciens; B: Manh
I4 mam nhi&m khuan trén méi trudng déng nudi
cdy CCM; C: Da chdi ta nach l1a mam; D: Kéo
dai chéi trén moi truong chon loc kanamycm E:
Cay dwra can chuyen gen trdng trén gia thé; F:
Cay chuy&n gen tréng trong vwén thi nghiém.

Bang 2. Thbng ké sé lwong cac mau chuyén gen vao cay diva can.

Sémanhla Sémautaochdi Sbéchdikéodai  Sdchdiraré Sb cay sdng trén gia thé
L6 thi nghiém 666 197 65 40 15
BCo’ 30 0 0 0
pct1’ 30 18 13 10

M1
i 3 kb

0,25kb —

Z 3 4 586887 (89107111213 14 15

Hinh 8. San pham PCR xac dinh sw c6 mét ctia doan promoter 35S clia cAu triic mang gen chuyén crPrx trong cac cay dira
can chuyén gen. M: thang DNA 1kb; 1-7, 8-15: san pham PCR cac cay chuyén gen; (+): san phdm PCR 35S promoter.

Két qua dién di kiém tra san pham PCR khuéch
dai doan 35S trén hinh 8 cho thiy bang DNA c6 kich
thudc khoang 0,3 bp xuat hién & lan chay s6 1, 2, 4, 8,
9, 12, 15 twong ung kich thudc cua doan promoter
35S va xudt hién ngang véi vi tri cia bang DNA & lan
dién di déi chimg dwong (san phim PCR doan
promoter 358S). Ket qua PCR nhén ban doan promoter
35S da chi ra rang cdu tric mang gen chuyén CrPrx
trong vector tai to hop pBI121-CrPrx da dugc chuyén

thanh céng vao cdy dira can va tao dugc 7 dong cay
dira can chuyén gen ¢ thé hé TO. Cac dong dira can
chuyén gen CrPrx dwoc ky hiéu la DTO1, DT02,
DT04, DT08, DT09, DT012, DT015. Hiéu suét
chuyén gen ¢ giai doan nay dat 7/666 = 1,05%.

Vector pBI121-CrPrx ma chung t6i thiét ké chira
cau tric 35S—CrPrx—cmyg—KDEL-pglyA, gen nptll
khang kanamycin va mot s6 thanh phan khac. Tép hop
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céc thanh phan trong cdu tric nim gitra bo trai (Left
Border-LB) va bo phai (Righ Border-RB) cua vector
thiét ké bao dam cho gen dich hoat dong va dé dang
sang loc thé tai to hop dugc goi 1a chu triic gen chuyen
hoan chinh.Promoter 35S, mt promoter manh dugc
phan 1ap tu virus gdy bénh kham 14 sup lo
(Cauliflower Mosaic Virus, CaMV). CaMV35S la
promoter manh c6 thé khoi dong phién ma cho gen
trong tat ca cac loai mo bao thuc vat & tit ca cac giai
doan sinh truong va phat trién. Trong nghién ciru nay,
khi thiét k& vector chuyén gen pBI121, promoter
CaMV35S da dugce sir dung hudng dén viée khoi dong
phién mé cua gen chuyén CrPrx nhim ting cuong
sinh tong hop peroxidase. Mot s6 nghién ciru gan day
vé chuyén gen ¢ thyc vat da su dung promoter
CaMV35S trong chu tric vector chuyen gen da thu
duoc két qua biéu hién gen chuyén kha quan thong
qua phan tich Real-time RT-PCR, Western blot.
Promoter CaMV35S trong vector chuyén gen
pCB301-GmEXPI da tang cuong biéu hién ciia gen
chuyén GmEXPI trén cay thudc 14 chuyén gen dugc
xac nhan bang két qua phan tich Real-time RT-PCR
va Western blot (Lo ef al., 2015). Sy biéu hién manh
clia gen md héa nhan t6 phién mda GmDREB?2 trong
vector pBI121-GmDREB?2 chtta promoter CaMV35S
dwoc minh chimg bang két qua biéu hién protein tai t6
hop GmDREB2 va tic dong ting cudng téng hop
proline & cdy chuyén gen trong didu kién giy han
nhan tao (Tan ef al., 2015). Theo hudng tao cay
chuyén gen khang virus theo co ché RNAi, Thu et al.
(2016) da su dung promoter CaMV35S trong vector
chuyen gen mang cau traic RNAi [pK7GW -CPi
(SMV-BYMV)]. Két qua phan tich cac cay thudc la
chuyen gen bang Real-time RT-PCR da chimg minh
su diéu khién phién ma cia CaMV35S dbi véi chu
trac RNAI. Ké thira két qua ctia cac nghién ciru trudc,
vector chuyén gen pBI121-CrPrx chua promoter
CaMV35S ma ching t6i da thiét ké trong muc dich
tang cuong biéu hién gen CrPrx phan lap tir cdy dira
can s& duoc chig minh trong cac thi nghiém chuyén
gen ¢ cay dua can.

KET LUAN

Vector chuyén gen pBI121-CrPrx duoc thiét ké
tir k¥ thuat thu nhan gen CrPrx tir vector tai to hop
pBT-CrPrx, tao vector tai to hgp pRTRA7/3-CrPrx,
thu nhén céu trac CrPrx-cmyc-KDEL, ghép nbi tao
vector chuyén gen pBI121-CrPrx. Vector chuyén
gen pBI121-CrPrx dugc dong hoa trong A.
tumefaciens va lay nhiém vao dira can qua nach l4
mam. Trong 666 mau bién nap c6 197 mau tao chdi,
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65 mau c6 chdi kéo dai trén moi treong chon loc
bang khang sinh kanamycin, thu dugc 15 cay TO
phat trién trén gi4 thé va 7 cay dira can chuyén gen &
thé hé TO cho két qua PCR nhan ban doan promoter
35S. Két qua thiét ké cau tric mang gen chuyén hoan
chinh.va ting cudng biéu hién gen ma hoa enzyme
chia khoa sé& quyét dinh sy thanh cong cua k¥ thuat
tao cdy dira can bién ddi gen c6 ham lugng alkaloid
cao.

Loi cam on

Céng trinh dwoc thiee hién bang mét phan kinh phi
dé tai can b hudng dan va kinh phi dao tao ciia Bo
GD&DT danh cho nghién cuu sinh. Qud trinh thuc
nghiém duoc thuc hién tai Phong thi nghiém khoa
sinh hoc, truong dai hoc sw pham Thdi Nguyén va
Phong ADN ung dung, Vién Céng nghé sinh hoc,
Vién Han lam Khoa hoc va Cong nghé Viét Nam.
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SUMMARY

Periwinkle (Catharanthus roseus (L.) G. Don) is a precious medicinal plant which produces alkaloid of
high medicinal importance. Two substances, vinblastine and vincristine, have efective treatment for blood
cancer, however, their content in this plant is very low. Peroxidase is a key enzyme involving the pathways of
biosynthesis of terpenoid indole alkaloids (TIAs) in periwinkle and has catalytic function in the reaction to
form precursors to vinblastine and vincristine synthesis. Research on overexpression of gene encoding
peroxidase (CrPrx) to enhance the activity of peroxidase to improve vinblastine and vincristine content in
periwinkle was our interest. In this paper we present results of design of the transgenic vector carrying CrPrx
transgene structure isolated from periwinkle plants. Transgenic vector pBI121-CrPrx was designed from the
CrPrx gene which was received from the pBT-CrPrx recombinant vector, created pRTRA7/3-CrPrx
recombinant vector. Structure CrPrx-cmyc-KDEL received from pRTRA7/3-CrPrx, created pBI121-CrPrx
transgenic vector. pBI121-CrPrx transgenic vector was cloned in A. tumefaciens and infection through the
cotyledonary node by Agrobacterium. Of the 666 transformed samples, there were 197 samples generated bud
and 65 specimens with prolonged buds on selective media with kanamycin and obtained 15 transgenic plants in
TO generation, and 7 transgenic plants in TO generation obtained amplied results of 35S promoter segment by
PCR. Results of complete transgenic cassette design and the overexpression of genes encoding for key
enzymes will determine the success of the technique to create transgenic periwinkle plants with high alkaloid

content.

Keywords: CaMV35S, Catharanthus roseus, CrPrx gene, transgenic vector, vinblastine and vincristine
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