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TACH DONG PHAN TU VA THIET KE VECTOR CHUYEN GEN MANG GEN
FLAVONOID 3’ 5? HYDROXYLASE PHAN LAP
TU CAY O PAU (Aconitum carmichaelii Debx.)

Hoang Thi Thu Hoan'2, Nguyén Thi Ngoc Lan'", Chu Hoang Miu*
Truong Dai hoc Su pham - DH Thdi Nguyén, 2Truong Dai hoc Tan Trao, Tuyén Quang

TOM TAT
Cay O dau (Aconitum carmichaelii Debx.) 1a loai cdy dugc liéu chira nhiéu loai dugc chat quy,
trong d6 ¢6 flavonoid. Flavonoid 1a chit quan trong c6 tac dung chdng oxy hoa, chong tang sinh té
bao va dic biét 1a chng ung thu, nhung ham lugng flavonoid ty nhién trong O dau lai rat thap.
Flavonoid 3' 5' hydroxylase (F3'5'H) 14 enzyme quan trong xuc tac cho phan tng cudi cling trong
qué trinh sinh tong hop flavonoid & cdy 6 dau. Do véy tiép c4n nghién ciru biéu hién manh gen ma
héa F3°5°H nham nang cao ham luwong flavonoid trong 6 déau 1a hudéng méi, hi¢u qua duogc dit ra
trong chién luge nghién ctru cay duoc liéu. Trong bai bédo ndy, nhém tic gia trinh bay dic diém
cua gen Aconitum carmichaelii flavonoid 3' 5" hydroxylase (4cF3°5'H) phén 1ap tr mRNA cua cay
O dau va thiét ké cu trac mang gen chuyén AcF3’5°’H trong vector biéu hién thuc vat pCB301
phuc vu phén tich ting cuong biéu hién gen AcF3°5’H trén cac ciy 6 dau chuyén gen. Doan ma
hoa ciia gen AcF3°5°H ¢6 1521 bp, m& hoa 506 amino acid. CAu triic mang gen chuyén AcF3°5'H
trong vector chuyén gen pCB301 chira promoter 358, trinh tw c-myc va KDEL. Vector chuyén gen
pCB301_AcF 3°5’H duoc bién nap vao  Agrobacterium tumefaciens tao vi khuén tai t& hop.
Tir khéa: Aconitum carmichaelii; O dau; flavonoid; gen AcF3'5'H; vector chuyén gen.
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ABSTRACT

Aconitum carmichaelii is a medicinal plant which contains many valuable pharmaceutical
substances, including flavonoids. Flavonoids are important compounds that have antioxidant, anti-
cell proliferative and especially anti-cancer activities, however flavonoid content in A.
carmichaelii plant is very low. Flavonoid 3 '5' hydroxylase (F3'5'H) is an important enzyme that
catalyzes the final reaction in flavonoid biosynthesis in A. carmichaelii plants. Therefore, this
studying approach of overexpression of gene encoding F3°5°H in order to improve flavonoid
content is an effective strategy in research of medicinal plants. In this study, the authors present
the characteristics of Aconitum carmichaelii flavonoid 3 '5' hydroxylase (AcF3'5'H) gene isolated
from mRNA of A. carmichaelii plant, and the design of construct carrying AcF3'5'H transgene in
plant expression vector to enhance AcF3'5'H gene expression in transgenic A. carmichaelii Debx
plants. The coding segment of AcF3'5'H gene has 1521 bp, which encodes 506 amino acids. The
construct carrying AcF3'5'H transgene in pCB301 gene transfer vector contains 35S promoter, c-
myc and KDEL sequences. The pCB301 AcF3’5°’H gene transfer vector was transformed into
Agrobacterium tumefaciens to produce recombinant bacteria.

Keywords: Aconitum carmichaelii; AcF3'5'H gene; Chinese Aconite; flavonoid; gene transfer vector.

Received: 25/5/2020; Revised: 01/6/2020; Published: 11/6/2020

* Corresponding author. Email: ntnlan.dhsptn@tnu.edu.vn

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn 43


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

Hoang Thi Thu Hoan va Ptg

Tap chi KHOA HQC & CONG NGHE PHTN

225(08): 43 - 49

1. Mé dau

Cay O dau (Aconitum carmichaelii Debx.)
chira duoc chét aconitin thudc loai thudc doc
bang A, c6 ddc tinh cao nhung van duoc cho
1a nhitng vi thubc quy, duoc dung phd bién
trong y dugc hoc ¢ truyén phuong Dong [1].
Nhimng nim gan ddy cic nha khoa hoc trén
thé giéi quan tdm téi nhém chét flavonoid
trong chi Aconitum nham phit trién cac duoc
phém theo hudng hién dai, nang cao hi€u qua
sir dung mot s6 loai thudc chi niy trong
phong va diéu tri bénh. Nhiéu flavonoid da
duoc phan 1dp va tht hoat tinh sinh hoc [2].
Flavonoid 1a chit chéng oxy hoa polyphenol
duoc tim théy tu nhién trong thuc vat, c6 cac
hoat dong duoc 1y quan trong, bao gdm tac
dung chdng oxy héa, khang khuén, chong ung
thu. O Viét Nam, cay O dau dugc tim thiy
trong ty nhién & Nghia Lo (Yén Bai), Ha
Giang, Lai Chau, Lao Cai va dugc tré)ng thu
cu ¢ Ha Giang, Lao Cai, Lai Chau tu nhiing
nam 70 cua thé ky XX [1]. Hién nay, O dau
dugc trong nhiéu ¢ huyén Quan Ba, Pong
Vian (Ha Giang) [3]. Trong bao céo phan tich
ham luong flavonid toan phan trong O dau
thu & Quan Ba, Ha Giang tinh theo quercetin
bang phuong phap do quang la rat thip, chi
dat 1,60% [4], do vay cach tiép can nghién
ctru lam tang ham luong flavonid trong O dau
duoc dit ra dé cai thién ham luong dugc chét
quan trong nay trong cay O dau.

Dic diém vé cdu trac vong B cua flavonoid 1a
yéu t& quyét dinh chinh cta hoat dong chdng
oxy hoa cua flavonoid. Trong con duong sinh
tong hop flavonoid, kiéu hydroxyl héa cua
vong B duoc xac dinh bdi hai loai enzyme
monooxygenase thudéc ho P450, do 1la
flavonoid  3’-hydroxylase  (F3’H) va
Flavonoid 3' 5' hydroxylase (F3’5’H).
Hydroxyl hoa vi tri 5” bdi F3’5’H 1a phan Gng
dac biét quan trong, xac dinh san phém cudi
trong con dudng sinh tong hop flavonoid &
thuc vat [5]. F3’5’H la enzyme chia khoa
tham gia vao qua trinh tong hop cac hop chit
flavonoid. Su tang hoat dong cua F3'S'H cho

phép tong hop anthocyanin va cac loai
flavonoid khac [6]. Vi viy, ting cudng biéu
hién gen F3’5°H sé lam tang ham lugng va
hoat tinh enzyme F3’5’H va s€ lam tang tich
liiy ham lugng flavonoid trong cdy O dau.
Chinh vi vay, gen Aconitum carmichaelii
F3’5°H (AcF3°5H) dugc chon lam d6i tuong
tac dong va ky thuat chuyén gen dugc ap
dung nhim lam ting ham luong flavonoid
trong chién luoc tao cay O dau c6 ham lugng
dugc chat cao. Bai bao nay trinh bay két qua
tach dong ¢cDNA va tao vector chuyén gen
thuc vat mang gen chuyén AcF3°5 H phan lap
tir cdy O du phuc vu tao cdy O dau chuyén
gen c¢6 ham lugng duoc chit cao.

2. Vit liéu va phwong phap nghién ctru

2.1. Vit liéu

Loai O dau (A.carmichaelii) thu tai huyén
Quan Ba, Ha Giang da dugc dinh danh va liru
gilr tai Khoa Sinh hoc, Truong Pai hoc Su
pham - Pai hoc Thai Nguyén [3] sir dung dé
tach chiét RNA (Hinh 1). Vector chuyén gen
pCB301 va vi khuan A.tumefaciens dugc cung
cip boi phong Cong nghé té bao thuc vat,
Vién Cong nghé sinh hoc, Vién Han lam

Khoa hoc & Cong nghé Viét Nam.

Hinh 1. Cay O dau (A.carmichaelii) luu giir tai
Vieon thuc nghiém Khoa Sinh hoc, Truong Dai
hoc Su pham - Dai hoc Thai Nguyén

2.2. Phwong phdp nghién ciru

2.2.1. Nhan ban, tach dong va gidi trinh ty
gen AcF3’5’H

Thiét ké cdp moi PCR nhin ban gen
AcF3°5’H

Nghién ctru thong tin vé gen AcF3’5’H va
thiét ké cap moi dé nhan gen AcF3’5’H dua
trén trinh tu gen F3’5’H cla cay
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A.carmichaelii mang ma s6 JN635708.1 trén
GenBank [7]. Cap moi Fla-Ncol-F/Fla-Notl-
R duoc thiét ké co trinh ty 1a:

Fla-Ncol-F:
5’agCCATGGatgttgtctaccagagaacttgtcgctgca
gcgatcatttttttcatt -3°

Fla-Notl-R:
5’-atGCGGCCGCoactacataagcagagggtg-3°

Kich thuéc cua doan DNA dugc nhan ban du
kién 1a 1536 bp.

Tdch chiét RNA tong so

RNA tong sb dugc tach bang bo kit Trizol
Reagents cua hang Invitrogen. cDNA duoc
tong hop tr RNA tong sb bang bd KIT
SuperScript™ VILO™ ¢DNA Synthesis.
Nhan ban, tach dong va gidi trinh ty gen
AcF3’5’H

Nhan ban gen AcF3°5’H dugc thuc hién bing
PCR véi cip moi da thiét ké Fla-Ncol-F/Fla-
Notl-R. Chu trinh nhiét cuia PCR la 94°C
trong 4 phut; 1ap lai 35 chu ki (94°C/30 giay,
50°C/30 giay, 72°C/1 phut); 72°C/7 phut va
luu gitr 6 4°C.

San pham PCR dugc dién di trén gel agarose
1,2% va dugc tinh sach theo bo kit GeneJET
PCR Purification cua hang Fermentas. Tach
dong cDNA trong vector pBT dugc thyc hién
theo Sambrook va Russell (2001) [8]. Trinh tu
DNA duoc xac dinh trén may doc trinh ty tu
dong ABI PRISM 3100 Avant Genetic
Analyzer.Trinh ty nucleotide cua gen dugc
phén tich, so sanh trén phan mém BLAST va
BioEdit.

2.22. Thiét ké
pCB301 AcF3’5’H
Tao cdu tric dbc ldp mang gen chuyén
AcF3’5’H

Xu 1y dong thoi vector tai to hop pBT-
_AcF3’5’H va vector pRTRA7/3 bang
Ncol/Notl, sau d6 chon va tinh sach doan
DNA theo chi dan cta kit GeneJET PCR
Purification dé thu nhan doan gen AcF3’5 H.
Tron gen AcF3°5’H véi vector pRTRA7/3 bd

vector — chuyén  gen

sung T4 DNA ligase xuc tac cho qué trinh
ghép ndi tao duoc vector tai t6 hop
PRTRA7/3 AcF3’5’H mang chu  trac
CaMV35S AcF3°5’H_cmyc_polyA.

Vector tai t hop pRTRA7/3 AcF3’5’H dugc
nhan dong trong E.coli DH5a va chon dong
bang colony-PCR véi cip moi dic hiéu Fla-
Ncol-F/Fla-Notl-R.

Tao vector chuyén gen pCB301 AcF3’5'H
Xt 1y dong thoi vector pRTRA7/3_AcF3°5'H
va vector pCB301 véi HindIIl, sau do chon va
tinh sach cac bang DNA dién di theo kich
thudc dé thu nhan cic thanh phan can cho
viéc tao vector chuyén gen gdm: céu triic
CaMV35S AcF3’5’H cmyc _polyA;  vector
mo vong pCB301. Tron cau tric CaMV35S-
_AcF3’5’H_cmyc_polyA tinh sach voi vector
pCB301 di mé vong, bd sung T4 DNA ligase
dé xtic tac cho qua trinh ghép nbi tao dugc
vector chuyén gen thuc vat
PCB30! AcF3’5’H. Vector tai to hop dugc
nhan dong trong E. coli DH5a. Tién hanh
chon dong bang colony - PCR véi cip mdi
Fla-Ncol-F/Fla-Notl-R.

2.2.3. Tao dong vi khuin A. tumefaciens
CV58 mang vector chuyén gen

Bién nap vector pCB301-AcF3’5’H vao té
bao kha bién A.tumefaciens CV58 bang xung
dién voi thong s 400 Q, 2.5 kV, 2,5 uF..
Nuéi phuc hdi khuan sau bién nap trong
200p1 LB léng & 28°C, lic 200 rpm trong 2
gio. Cly trai trén moéi truong LB long co
khang sinh kanamycin 50 mg/L va rifamycin
50 mg/L, 0 & 28°C trong 48 gio. Tién hanh
chon dong vi khuan mang vector tai to hop
pCB301 AcF3’5’H bang colony-PCR va
dong A.tumefaciens duong tinh s& dugc luu
giit phuc vu cho chuyén gen vao cay dich.

3. Két qua nghién ciru va thio luin

3.1. Tach dong cDNA AcF3’5’H phdn ldp tie
ciy O dau

Mau 14 non tir cdy O diu dugc st dung dé
tach chiét RNA téng sb va xtr Iy bang DNase.
Tong hop cDNA tir RNA tong sé bang phan
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Gmg phién mi nguoc. Khuéch dai gen
AcF3°5°’H (cDNA) bang PCR vé6i cip moi
Fla-Ncol-F/Fla-Notl-R, két qua kiém tra san
pham PCR nhéan gen AcF3°5 H thu duoc bang
DNA dac hi€u c6 kich thudc khoang 1,54 kb,
dung nhu tinh toan theo 1y thuyét (Hinh 2A).
San pham PCR nhan ban gen AcF3’5 H tinh
sach dugc ghép ndi vao vector tich dong pBT
(kich thudc 2705 bp) dé tao vector tai to hop
pBT AcF3°5°H. Vector tai t6 hop dugc bién
nap vao E.coli DH5a, cac khuan lac duoc
chon loc trén méi truong chua khang sinh
ampicillin, c6 chat cam tmg IPTG va co chat
X-Gal. Sau dong khuan lac tring duoc lya
chon dé tién hanh phan ung colony-PCR
nham kiém tra sy c6 mait cia gen AcF3’5°H.
Két qua dién di san pham colony-PCR ¢ hinh
2B cho thiy mot bang DNA cé kich thudc
khoang 1,5 kb la kich thuéc cua gen
M QB

15kh=

« AcF3'5'H

)
=X
= x
oo
4+ 1

A

AcF3°5°H. Cac dong khuan lac cho két qua
duong tinh véi colony-PCR dugc nudi tang
sinh va str dung dé tach chiét plasmid phuc vu
gidi trinh ty nucleotide.

Két qua giai trinh ty doan DNA tir plasmid tai
t6 hop pBT AcF3’5’H trén thiét bi tu dong
thu dugc trinh tu nucleotide c6 kich thudc
1536 bp. Két qua phan tich bing BLAST
trong NCBI da cho thdy day chinh 1a trinh ty
nucleotide doan ma hoéa ciua gen AcF3°5’'H
phan 1ap tir cdy O déau, c6 do tuong dong
99,47% so V6i trinh ty gen mang ma s
JN635708.1 trén GenBank (Trinh ty gen s
dung dé thiét ké cip mdi PCR Fla-Ncol-
F/Fla-NotI-R). Két qua phan tich BLAST da
khing dinh doan gen phan lap tir cay O dau
thu tai huyén Quan Ba, Ha Giang la gen
AcF3°5’H mRNA ciia cdy O dau (Hinh 3).

1 23 M 45 6 7

« AcF3'5'H

Hinh 2. Két qua dién di kiém tra san phdam PCR trén gel agarose. A: Kiém tra san pham PCR nhdn gen

AcF3°5°H tir cDNA (M-thang DNA 1 kb; QB- San pham PCR nhén gen AcF3°5°H ciia cdy O dau thu tai

Quan Ba, Ha Giang); B: san pham colony-PCR nhdn ban gen AcF3°5’H tir 7 dong khudn lac mau tring
(M: thang DNA 1 kb; Lan dién di tir s6 1-7: san phdam colony-PCR)

select all 20 sequences selected

Acomtum camuchacli figvonoid.-3' 5" -hydroxylase mRNA co
Acontum camuchaeli var ruppelianum favonoid 3'5-hydrox
Aconitum vilmornnianum fiavonoid.3'. 5 hydroxylase miRNA 1
Dedphinium chetoanse tlavonowd 35 -hydeoxytase (F3'S'H)L.m

GenBank Gr,apl]lg"‘. Distance tree of resull
Max Totl Query E Per.

= % = Accession
Score Score Cover value Ident

2765 2765 100% 00  99.47% JNGIST081
2699 2699 100% 00 9869% KY272885 1
2501 2501 99% 00 96.38% JQS0B761.1

1701 1701 94% 0.0 88.12% KX825847 1

Hinh 3. Két qua phdn tich BLAST gen AcF3°5°H phdn ldp tir cdy O dau
Trinh ty doan ma héa cua gen AcF3°5’H c6 kich thude 1521 bp (Dir liéu bo sung-S1), ma hoa
506 amino acid. So véi trinh tw amino acid suy dién tir gen F3°5°’H mang ma s6 JN635708.1 trén
GenBank, protein suy din tir doan ma hoa cua gen AcF3’°5’H phan lap tir cdy O diu Quan Ba,
Ha Giang c6 su sai khac & 6 amino acid & cac vi tri 246, 280, 317, 325, 459, 481, 505 (Hinh 4).
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Hinh 4. Trinh tw amino acid suy dién tir doan ma héa ciia gen F3°5°H mang md s6 JN635708.1 trén
GenBank va ti gen AcF3°5°H cua cdy O dau Quan Ba, Ha Giang

3.2. Két qua thiét ké vector chuyén gen
pCB301_AcF3’5’H

Cac thi nghiém tao vector chuyén gen
pCB301_AcF3’5’H dugc thuc hién theo cac
budc nhu mé ta & so dd hinh 5, bao gém: 1)
Tao vector pRTRA7/3 tai t6 hop; 2) Thu nhan
ciu tric 35S AcF3’5°’H c-myc; 3) Tao vector
chuyén gen pCB301 AcF3’5'H.

Cit vector tai t hop pBT_ AcF3’5’H bing
cip enzyme Ncol/Notl dé nhan gen
AcF3’5’H. Vector pPRTRA7/3 chira promoter

CaMV35S khéi dong phién ma, trinh tu
nucleotide xac dinh chudi peptide c-myc va
trinh tu nucleotide xac dinh doan KDEL. M¢&
vong pRTRA7/3, ghép ndi gen AcF3°5°H véi
vector pRTRA7/3 nho T4 DNA ligase tao
vector tai to hop pRTRA7/3_AcF3’5’H (Hinh
6A, B). Nhan dong vector tai to hop
PRTRA7/3 AcF3’5’H trong E.coli DH5a va
kiém tra sy c6 miat clia gen chuyén AcF3’5°'H
bang colony-PCR (Hinh 6C).
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Nco ! Not ! Neod Not /|
 E— |
— AcF3'5’H ‘}— 355 ) 2SP.antiABA. | ¢-myc | polyA |
PBT_AcF3'5'H PRTRA7/3 <|
¥
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Not |
1536 b
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N
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Hinh 5. So d6 thi nghiém tao vector chuyén gen pCB301 _AcF3’5'H
12 M 12 3 M

+~2,7kb
|« AcF3'5'H (1,5 kb)

R

AcF3'5'H (1,5 kb) =

B c

Hinh 6. Két qua dién di kiém tra san pham cdt boi enzyme gidi han va colony-PCR
A: Hinh anh dién di san pham cat vector pBT_AcF3’5’H bang Neol/Notl ; M- thang DNA 1 kb; 1- San
phdam cat pBT AcF3’5’H bang Ncol/Notl thu dugc vector pBT (2,7 kb) va doan gen AcF3’5°H (1,5 kb).
B: Mo vong vector pRTRA7/3; M: thang DNA 1 kb; 1- Vector pRTRA7/3 khong cat boi Ncol/Notl lam doi
cht’mg; 2- VectorpRTR7A 7/3 cat boi NcollNotl ;
C: Hinh anh dién di san pham colony-PCR kiém tra sy c6 mat cua gen AcF3'5’H trong vector
PRTRA7/3_AcF3’5 H vdi cap moi Fla-Ncol-F/Fla-Notl-R #r cdc khuan lac E.coli DH5a.

St dung HindIll cit vector pRTRA7/3 AcF3’5’H d¢é thu nhan cdu tric
358 AcF3°5’H _cmyc KDEL polyA va m& vong vector chuyén gen pCB301. Gan ciu tric
358 AcF3’5’H cmyc KDEL polyA vao vector pCB301 tao vector chuyén gen
pCB301 _AcF3°5’H (Hinh 5). Bién nap pCB301 AcF3’5’H va nhan dong trong E.coli DH5a va
chon dugc 3 dong khuan lac duong tinh véi colony-PCR (Hinh 7A). Plasmid pCB301 AcF3’5’H
dugc tach tir cac dong khuan lac dwong tinh v6i PCR va bién nap vao A.tumefaciens. Két qua
kiém tra cac dong khuén lac A.tumefaciens bang colony-PCR thu dugc 2 dong cho két qua dwong
tinh (Hinh 7B). Nhu vay, vector chuyén gen thuc vat pCB301_AcF3’5°H da dugc thiét ké thanh
cong (Hinh 7C) va tao dugc hai dong A.tumefaciens tai t6 hop mang vector chuyén gen
pCB301_AcF3’5°H.
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Hinh 7. A- Pién di kiém tra san phdam colony-PCR véi cdp moi Fla-Ncol-F/Fla-Notl-R cdc dong khudn lac
E.coli DH5a xdc nhén gen AcF3°5 H trong vector chuyén gen pCB301_AcF3°5°H. M: thang DNA | kb; 1-
11: cdc dong khudn lac; (+): vector pBT AcF3°5 H.

B- Két qua dién di san phdm colony-PCR véi cdp moi Fla-Ncol-F/Fla-Notl-R tir cdc dong khudn lac
A.tumefaciens CV58. M: thang DNA 1 kb; 1, 2, 3: cdc dong khudn lac A.tumefaciens.

C- Cdu triic vector pCB301_AcF3°5’H. nptll: gen khang kanamycin; CaMV35S: promoter 35S;; cmyc:
trinh tu nucleotide ma hda peptid c-myc; KDEL: trinh ty nucleotde ma héa peptide KDEL

4. Két luan

Gen AcF3’5°H cia cay O dau da dugc nhan
ban, tich dong va giai trinh tu tor cDNA.
Doan ma hoa gen AcF3’5’H phan lap duoc co
kich thudc la 1521 bp. Thiét ké thanh cong
vector chuyen gen pCB301_AcF3’5’H va tao
duoc dong vi khuan A.tumefaciens ti t6 hop
chtra cau trac mang gen chuyén AcF3‘5‘H
phuc vu bién nap vao mé thuc vat nham nang
cao ham luong flavonoid trong cay O dau va
mot s6 loai cdy duge liéu khac.

Lo1i cam on

Nghlen ctru nay dugc tai tro boi B Gido duc
va Pao tao thong qua dé tai cap B6 mi sd
B2020-TNA-11. Cac tac gid xin chan thanh

cam on sy ho trg nay.
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