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MO PAU
1. Pat van dé
O diu, Phu tir chtra nhitng thanh phﬁn c6 doc tinh cao nhung van duoc cho 1a
nhitng vi thuc quy, dugc ding phéd bién trong y dwoc hoc ¢b truyén phuong
Pong. Hién nay trén thé gii dang c6 nhiéu nghién ciru vé chi Aconitum nham
phat trién cac san pham theo huéng nang cao hiéu qua sir dung cac loai thudc
chi nay trong phong va tri bénh. O Viét Nam, cay O ddu dugc tim thiy moc
hoang & viing niii cao phia Bac Viét Nam va sau d6 cay O dau di duoc dua vao
trong & Ha Giang, Lao Cai, Lai Chau. Hién nay, cdy O dau duoc trong nhiéu &
huyén Quan Ba, Béng Van, tinh Ha Giang.
Flavonoid 14 cac hop chét thir cAp chinh dong vai trd quan trong trong viée duy tri
can bé’lng oxy hoa khtr trong t& bao thyc vat. Nhidu loai flavonoid ¢6 dic tinh khang
khuén, chéng oxy héa va chong ung thu. Flavonoid trong chi Aconitum dugc quan
tam trong nghién ctru phat trién dugc phdm hién dai, va ﬂavon01d 3'5'-hydroxylase
(F3'5'H) 1a mot enzyme chia khéa xtc tac cac phan tmg cudi ciing trong qua trinh
sinh tong hop cac hop chét flavonoid & cay O dau.
F3'5'H, mdt thanh vién cta ho Cytochrome P450, tham gia phan tmg chuyén
naringenin thanh flavonoid. Sy hydro hoa vi tri 5' boi F3'S'H 1a mot phan ung
quan trong vi n6 quyét dinh san pham cubi cing trong qua trinh sinh tong hop
flavonoid cta thuc vat. Do d6, viéc ting cudng biéu hién gen F3°5’H s€ lam
ting nong d6 va hoat tinh cia enzyme F3’5’H va dan dén ting tich liy
flavonoid trong thuc vat.
Nhu vay, hai cach tiép can lam tang ham luong cac chét c6 hoat tinh sinh hoc
duoc lya chon 1a ung dung cong nghé nudi céy mé té bao thuc vat lam tang
sinh khdi va k¥ thuat biéu hién gen chia khoa lam tang tich lity ham lugng hop
chat thir cip trong cdy chuyén gen. Xuat phat tir nhitng 1y do trén nén chung toi
da Iya chon va tién hanh dé tai ludn an: “Nghién ciru nudi cy in vitro va biéu
hién flavonoid 3’5’-hydroxylase nhim ting cwong tong hop flavonoid & cay
O dau (Aconitum carmichaelii Debx.)”.
2. Muyc tiéu nghién ciru
2.1. Xac dinh dwoc mot sé diéu kién thich hop trong nuéi cdy in vitro va cam
(g tao ré to & cay O dau.
2.2. Ching minh dugc sy biéu hién cua gen ma hoa Flavonoid 3’5’
hydroxylase cua cay O dau (Aconitum carmichaelii Debx.) 1am ting sy tich liy
flavonoid trong cdy chuyén gen.



3. N§i dung nghién ctru
1) Nghién ctru dinh danh loai tir cic miu O dau thu tai mot sé dia phuong cua
tinh Ha Giang bang phuong phap hinh thai so sanh va mi vach DNA.
2) Nghién ctru thiét 1ap hé thong nudi ciy in vitro va tao ré to & cay O dau.
3) Thiét ké vector biéu hién gen mi héa Flavonoid 3°5’hydroxylase va tao
chiing Agrobacterium tumefacience mang vector chuyén gen thuc vit.
4) Nghién ctru bién nap va biéu hién gen AcF3°5’H & cay Thudc 1a.
5) Nghién ciru bién nap va biéu hién gen AcF3°5°’H & cay O dau.
4. Nhirng dong gop méi caa ludn an

i ’Luén, an la céng trinh nghién ctru c6 hé théng, tu dinh da}nh cac mau O
dau den thi€t 1ap hé thong tai sinh in vitro phuc vu chuyén gen dén cam tng tao
r¢ to' va nhan nudi tang sinh khoi ré to 6 loai O dau. Tir tach dong phén tir gen
AcF3’5°H tir cay O dau va thiét ké vector biéu hién gen ¢ thuc vat dén nghién
ctru bién nap di truyén va phén tich biéu hién gen AcF3°5’H ¢ cdy chuyén gen.
Nhitng dong gop méi cho khoa hoc cta ludn an thé hién cu the la:
1) Cac mau O dau thu tai huyén Quan Ba va Hoang Su Phi, tinh Ha Giang, Viét
Nam thudc cung loai A. carmichaelii, ’Chi Aconitum, ho Hoang Lién
(Ranunculaceae) dugc dinh danh bang sy két hop gilta phuong phap hinh thai
so sanh va ma vach DNA.

2) Xéac dinh dugc diéu kién thich hop cho nudi ciy in vitro va tao dugc cac
dong ré to tir r& cdy 6 dau in vitro lam vat liéu phuc vu chon dong ré to va
chuyén gen.
3) Lan dau tién trén thé gidi gen AcF3°5 °H tir ciy O dau dugc bién nap va biéu
hién thanh cong trén cay Thudc 1a va cay O dau. Sy biéu hién manh cia gen
AcF3°5’H d lam ting ham luong flavonoid trong cdy chuyén gen.

Két qua nghién ciru ctia luan an 1 bao cao dau tién trén thé gidi va ¢ Viét
Nam vé phan tich biéu hién gen AcF3°5 ’H cua cay O dau.
5. Y nghia khoa hoc va thyec tién ciia dé tai luin 4n

Vé mit khoa hoc, két qua phan tich biéu hién gen trén cay Thudc 14 va cay

O dau 1a co s cho cac nghién ciru ting cuong biéu hién gen AcF3°5’H & cac
loai dugc li€u khac trong muc dich 1am tang su tich 1y flavonoid trong cac bd
phan cia thyuc vat. Gen AcF3°5’H tir cay O ddu dwoc nghién ciru trong cong
trinh nay c6 thé dugc coi 1a mot tmg ctr vién dé ting cuong tich luy flavonoid
trong thuc vat bang cong nghé gen. Két qua nghién ciru nudi ciy in vitro va
cam ung tao re to l1a co s¢ ng dung cong nghé ndy vao viéc nang cao ham



lwong va hiéu qua thu nhan cac hop chét c6 hoat tinh sinh hoc & cay O dau va
mot sb loai cay dugc li€u khac.

6. Ciu triic ciia ludn dn

Luédn an c6 152 trang (ké ca phu luc), dugc chia thanh cdc chuong, phﬁn: Mo
dau (5 trang); Chuong 1: Tong quan tii liéu (37 trang); Chuong 2: Vat liéu va
phuong phap nghién ciru (18 trang); Chuong 3: Két qua va thao luan (51 trang);
Két luan va dé nghi (2 trang); Cac cong trinh cong bd lién quan dén ludn an (2
trang); Tai li¢u tham khao (23 trang); Phu luc (14 trang). Ludn an c¢6 11 bang, 40
hinh, 14 phy luc va tham khao 183 tai liéu.

Chuong 1. TONG QUAN TAI LIEU

Luén an da tham khao va téng két 183 tai liéu, trong do co 20 tai liéu tiéng Viét,
162 tai liéu tiéng Anh Ve ba van d& co ban, d6 1a: (1) Cay O dau; (2) Nudi cdy in
Vitro va cam tng tao 1& to & cdy dugc liéu bang nudi cdy in vitro; (3) Flavonoid va
nghién ctru biéu hién gen flavonid 3°5” hydroxylase;

O dau c6 tén khoa hoc 1a Aconitum carmichaelii Debx., thudc chi Aconitum L.,
chira cac hop chét ¢ hoat tinh sinh hoc 1a ﬂavon01d co tac dung giam dau, ting
cuong mien dich, chong oxy hoa, chong tang sinh té bao, chong ung thu, tac dung
trén t1m mach, chong viém, chong tiéu chdy... Hién nay, chua c6 cong trinh nghlen
clru vé ung dung ma vach DNA (matK, rpoCl rpoB2) dé dinh danh cac mau O
dau trong tu nhién. Chinh vi vy, chung t6i két hop ca phu’cmg phap hinh thai SO
sanh va phuong phap phan loai hoc phan tir dé nhan dién mau O dau thu tai mot sb
huyén ctia Ha Giang.

Flavonoid duoc tong hop theo con duong phenylpropanoid néi chung nhd hoat
dong ciia phirc hop da enzyme, bao gdm CHS, CHI, F3H, F3’H, F3’5°H, FLS,

FST. Hydroxyl hoa vi tri 5' boi F3'5'H la mét bude dac biét quan trong, xac dinh
san pham cudi cung tri-hydroxyl vong B hinh thanh flavonoid trong thyc vt.

O cay O dau, gen F3’5’H phén 1ap tir mRNA duoc Ma va cs cong bd nam 2012
c6 kich thuéc 1720 bp, ma hoéa cho 506 amino acid, ma s6 trén NCBI la
JN635708. Da c6 nhing nghién ciru vé chirc ning sinh hoc ciia gen F3°5°H cho
thay rang, gen F3'5’H va enzyme F3’5’H c6 chuc nang quan trong trong qua
trinh sinh tong hop anthocyanin, delphinidin va quyet dinh sic t6 & cay. CAc
két qua nghién curu biéu hién gen F3°5°’H déu khang dinh sy biéu hién manh
gen F3’5’H déu lam ting ham luong flavonoid. Nhu vdy viéc tac dong dén
enzyme F3°5°H c6 thé lam tang tich liy flavonoid. Tuy nhién, nghién ctru biéu
hién cac gen ma hoa enzyme lién quan dén tong hop flavonoid, trong do6 co
F3’5°H cua cay O dau con rat méi mé va cho dén nay chua tim thiy cong bd
nao vé phan tich biéu hién AcF3°5’H tir cay O dau.



Trén thé gidi, dd c6 nhiing nghién ciru cam mg tao ré to thu nhan camptothecin
& cdy hanh phiic (Lorence va cs 2004); alkaloid trong r& to cua cay thudc phién
(Le va cs, 2004), B-carboline & cdy bach tat 1& (Sara va cs, 2014)... O Viét Nam,
Ha Thi Loan va cs (2014) va Ninh Thi Thao va cs (2015) tao ré to Sam Ngoc
Linh va Pan sim dé thu nhan saponin, Vii Thi Nhu Trang va cs (2017) tao ré to
cdy thd nhan sdm dé ting cudng ham lugng flavonoid... Tuy nhién, trén thé
gidi ciing nhu & Viét Nam chua thay nghién clru nao cong bd vé hé thong tai
sinh phuc vu chuyén gen va cam tmg tao ré to & ciy O dau (Aconitum
carmichaelii Debx.).

Chuong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. VAT LIEU, HOA CHAT, THIET BI NGHIEN CU'U

Vit ligu nghién citu: Cu O dau duge thu thap tir tinh Ha Giang, dwoc trong tai
Vuon thyc nghi€ém Khoa Sinh hoc, Truong Pai hoc Su pham - Pai hoc Thai
Nguyén dé dinh danh loai, tach chiét DNA va lam nguyén lidu nuéi cy in vitro.
Gibng Thudc 14 K326 (Nicotiana tabacum), cAc vector sir dung trong nghién ciru
bao gdom: vector pBT, pRTRA7/3, pCB301va ching vi khuan E. coli DH5a,
Agrobacterium tumefaciens CV58, Agrobacterium rhizogens ATTC 15834. Céac
cip mdi PCR str dung trong nghién ctru duoc thé hién & bang 2.1

Bing 2.1. C4c trinh tw mdi sir dung trong nghién ctu

Cap mbi Trinh tu nucleotide 5> —» 3’ San phf\m (bp)

ACGAATTCATGGTCCGGTGAAGTGTTCG

ITS-F/ITS-R 630
TAGAATTCCCCGGTTCGCTCGCCGTTAC

rpoC1-F/ GTGGATACACTTCTTGATAATGG 543

rpoC1-R TGAGAAAACATAAGTAAACGGGC

rpoB2-F/ AAGTGCATTGTTGGAACTGG 1

rpoB2-R GATCCCAGCATCACAATTCC

matK-F/ CGATCTATTCATTCAATATTTC 822

matK-R TCTAGCACACGAAAGTCGAAGT

JE—— AGCCATGGATGTTGTCTACCAGAGAACTTG

1SS EENOLR TCGCTGCAGCGATCATTTTTTTCATT 1536
ATGCGGCCGCGACTACATAAGCAGAGGGTG

F3'5H-Nol-E | AGCCATGGATGTTGTCTACCAGAGAACTTG

3 E-SaclR TCGCTGCAGCGATCATTTTTTTCATT 1611
TAGAGCTCCGCTGATGTATTCGTCTCCCAC

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Nhém phuong phap dinh danh loai O dau

Phuong phap dinh danh mﬁg cay O dau bang phuong phap hinh thai so sanh theo
Pham Hoang Ho (1999), o6 Tat Loi (2004), tra clru trén trang web Tropicos va



phuong phép phan loai hoc phan tir dwa vao mot sé mi vach DNA nhu ving ITS,
doan gen matK, rpoC1, rpoB2.

2.2.2. Nhém phuwong phap nuéi cdy in vitro va cim tmg tao ré to' in vitro

Nghién ctru hé thdng tai sinh in vitro phuc vu chuyén gen va phuong phap cam
g r& to, nhan nudi ré to va xac dinh khéi luong ré kho.

2.2.3. Nhém phwong phap tach dong gen va thiét ké vector chuyén gen
Phdn ld@p gen va tach dong phdn tir:

Tir théng tin vé trinh tw gen F3°5’H cia O diu mang ma s6 JN635708.1 trén
GenBank, cip mdi F3’5’H-Ncol-F/F3’5°’H-Notl-R da dugc thiét ké nhan ban
doan ma hoa cta gen AcF3’5 'H.

RNA tdng s dugc tach bing kit GeneElute™ Total RNA Miniprep cua hing
Sigma. cDNA dugc tong hop tir RNA tng sb bang kit SuperScript™ VILO™
cDNA Synthesis.

Nhan ban gen AcF3’5’H dugc thuc hién béng PCR voi cép moi d3 thiét ké
F3°5’H-Ncol-F/F3°5 ’H-Notl-R. San phdm PCR duogc dién di trén gel agarose
1,0% va dugc tinh sach theo kit GenJET PCR Purification ctia hang Fermentas.
K¥ thuat tich dong gen dugc thuc hién theo Sambrook va cs. Téach chiét
plasmid bang kit Plasmid Extraction theo chi din ctia nha san xuat. Cac plasmid
tai to hop mang gen AcF3’5’H dugc xac dinh trén may doc trinh tu tu dong ABI
PRISM 3100 Avant Gentic Analyzer. Trinh ty nucleotide ciia gen dugc phan
tich, so sanh trén phan mém BLAST va BioEdit.

Thiét ké vector biéu hién gen:

Céc thi nghiém thiét ké vector dugc thuc hién theo so dd hinh 2.2.

Neol Mot Neol No
) :
AFISH [ 25p.antinga
PAT AU PRIRA7/3 —‘
o
@A 50 oo ] B B
’7 PRTRA7/3_AcF3'S'H —’ pcB301

1536bp ot

Hind ll Not|

Hinh 2.2. So d6 thi nghiém thiét ké vector chuyén gen pCB301 AcF3’5’H

Tao Agrobacterium tumefaciens tdi 1o hop:

Bién nap vector pCB301_AcF3°5'H vao té bao kha blen A. tumefaciens CV58
va tién hanh chon dong vi khudn mang vector tai t6 hop pCB301 AcF3’5’H
bang colony-PCR.

2.2.3. Nhém phuwong phap chuyén gen va phén tich cdy chuyén gen



Bién nap di truyén vao Thudc l4: Chuan bi khuan ldy nhidm, chuyén gen
AcF3°5 H vao thubc 14 théng qua A. tumefaciens.

Bién nap di truyén vao O dau: Tao nguyén liéu bién nap gen, thiét 1ap thi
nghiém chuyén gen thong qua chuyén gen chi thi uidA ¢ cay O dau, Chuyén
cau trac CaM V35S _AcF3’5’H_cmyc_polyA vao cay O dau.

Phan tich cay chuyén gen: Cay Thubc 14 chuyén gen va ciy O dau chuyén gen
trong trong nha kinh duoc st dung dé phan tich sy hién dién va biéu hién cta gen
chuyén trong ciy chuyén gen bang PCR, RT-PCR, Western blot va ELISA.

Xac dinh ham luong flavonoid téng s trong cay Thubde 14 va O dau bang ki
thuat quang ph hap thy.

2.2.5. Xir Iy s6 liéu thong ké

Cac sb liéu duge xir 1y bang phin mém Microsoft Excel va phin mém
Statistical Package for the Social Science (SPSS) dé xac dinh cac tri sb
théng ké nhu: gia tri trung binh, phuong sai, d§ 1&ch chuén, sai sb trung
binh miu. Sy khic biét giita cic gia tri trung binh duoc kiém tra bing
Duncan v6i P < 0,05; 0,01; 0,001.

2.3. PIA PIEM NGHIEN CUU

Cac thi nghiém dugc thyc hién tir thang 8/2016 dén thang 12/2020.

Céc thi nghiém nudi cdy in vitro va chuyén gen vao cdy Thude 14, cay O dau
duoc thuc hién tai Phong thi nghiém Cong nghé té bao thuc vat, Khoa Sinh
hoc, Truong Dai hoc Su pham - Dai hoc Thai Nguyén. Cac thi nghiém phéan
tich cay chuyén gen dugc tién hanh tai phong Cong ngh¢ ADN ing dung,
phong Cong nghé Té bao thuc vat va Phong thi nghiém trong diém Cong
nghé gen thudc Vién Cong nghé sinh hoc - Vién Han 1am Khoa hoc va Cong
nghé Viét Nam. Céc thi nghiém phan tich ham lugng flavonoid tong sd trong
la cay Thuéc 14, cay O dau duoc thuc hién tai Phong Cong nghé Thuc pham —
Vién kiém nghiém va v¢ sinh an toan thyc phém Qubc gia, B Y té.

Chuong 3. KET QUA VA THAO LUAN

3.1. KET QUA PINH DANH LOAI O PAU (Aconitum carmichaelii)

3.1.1. Pic diém hinh thai cic miu O diu thu & Ha Giang

Két qua so sanh hai mau O dau thu tir cac thu tir cic loai huyén Hoang Su Phi va
Quan Ba, tinh Ha Giang cho thiy cac mau O du gidng nhau vé hinh thai, gom
1é, than, 14, hoa (Hinh 3.1).

Sau khi ddi chiéu cac dic diém hinh thai quan sat dugc ¢ cac mau O dau véi
cac dic diém cay O dau theo md ta ctia Pham Hoang Ho (1999), Do Tat Loi
(2004) va dong thoi tra ctru trén trang web Tropicos cho thdy cac mau O dau
thu tai huyén Hoang Su Phi va Quan Ba, tinh Ha Giang thudc chi O dau
(Aconitum L), ho Hoang Lién (Ranunculaceae), b6 Hoang Lién (Ranunculales),
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phan 16p Hoang Lién (Ranunculidae), 16p Hai 14 mam (Magnoliopsida), nganh
Thuc vat c6 hoa; Mdc lan; Hat kin (Magnoliophyta).

n

Hinh 3.1. Cay O dau. A: Hinh vé&
O dau theo D4 Tat Loi (2004); B:
O dau gdm ré va hinh thanh ci;
C: Cay O dau gdm ct me, cii con;
D: La O dau va cudng l4; E: Canh
mang hoa va hoa O dau; G: Cac
bd phan ciia hoa O dau; H: Qua O
dau; I: Qua kho va hat O dau (B,
C, D, E, G, H, I: Anh do tac gia
chup).

3.1.2. Pic diém trinh ty nucleotide ciia ving 1TS va cac doan gen matK,
rpoC1, rpoB2

3.1.2.1. Pdc diém trinh tw viing ITS

Két qua kiém tra san pham PCR trén gel agarose 0,8 % cho thdy ¢ ca 2 lan chay
chi xuét hién mot bang duy nhat véi kich thude khoang hon 600 bp, twong tmg
v6i kich thude dy kién cua vang ITS (Hinh 3.2)

1 2

SEEE

< 1.0kb

0.8kb - 0.75kb

0.6 kb —~ &8

Hinh 3.2. Pién di d san phdm PCR nhan Hinh 3.4. Pién di d san phim PCR nhan
ving ITS. M: Marker 1 kb; 1: Miu O ddu doan gen matK. M: Marker 1 kb; 1: matK-
Hoang Su Phi (HSP); 2: Méu O déu Quan QB, 2: matK-HSP

Ba (QB)

Két qua giai trinh tu nucleotide di xac dinh dugc ving ITS ¢6 kich thudc 630
bp. Bang phan mém BLAST trong NCBI cho thdy viing ITS phan 1ap tir 2 miu
nghién ciru O dau Ha Giang, Viét Nam (ITS-QB, ITS-HSP) c¢6 ty 1é twong dong
14 98,41%, 98,25 % (d6i v6i ITS phén 1ap tir mau QB), va 97,94%, 97,78% (ddi
v6i ITS phan 1ap tir mau HSP) véi hai trinh ty ITS cua A. carmichaelii (ma sé



trén GenBank la AY571352 va MH922985). Két qua nay di khang dinh trinh
tu nucleotide phan 1ap duogc la ving ITS thudc loai A. carmichaelii. Trinh ty
ving ITS cua 2 miu nghién ctu (ITS-HSP, ITS-QB) di dugc GenBank chip
nhan va cong bd v6i cac ma sb 1an luot 13 MH410519.1, MH410520.1.

3.1.2.2. Dic diém trinh tw doan gen matK

Két qua kiém tra san pham PCR trén gel agarose 0,8 % cho thdy & c4 2 lan chay
chi xut hién mot biang duy nhét véi kich thude khoang 800 bp twong tmg véi
kich thudc dy kién cia doan gen matK (Hinh 3.4). Két qua giai trinh tu
nucleotide di xac dinh dugc doan gen matK cé kich thudc 1a 822 bp. Két qua
phan tich BLAST dua trén trinh tu nucleotide c6 ty 1& tuong dong cua cac
chudi matK dugc phan lap tir cic mau O dau Ha Giang, Viét Nam la 98,30% so
v6i hai trinh tuw matK cua A. carmichaelii (ma s6 trén GenBank 1a KY407560
va KX347251). Do d6, nhiing két qua nay da chimg minh rang doan DNA phan
lap tir cac mau & Hoang Su Phi va Quan Ba, Ha Giang, Viét Nam la doan gen
matK ctia cic loai A. carmichaelii. Trinh tu doan gen matK ctia 2 miu nghién
ctru (matK-QB, matK-HSP) da dugc GenBank chap nhan va cong bd vai cac
ma s6 1an luot 1a LS398143.1, LS398144.1.

Nhur vy, trinh tw viing ITS va doan gen matK cho phép nhan dién duoc mau 0]
dau thu tai Hoang Su Phi va Quéan Ba thudc loai Aconitum carmichaelii Debx.
3.1.2.3. Pdc diém trinh tw doan gen rpoC1 va rpoB2

Két qua khuéch dai doan gen rpoC1 bang PCR véi cip moi rpoC1-F/rpoC1-R
thu dugc doan DNA ¢6 kich thuée hon 0,55 kb (Hinh 3.5A).

+0,75kb

«05kb 0,5kb -

0,25kb -+

B

Hinh 3.5. Dién di d san phim PCR nhén ban doan gen rpoC1 (A) va doan gen rpoB2 (B).
M: Marker 1 kb; 1: HSP, 2: QB

Két qua giai trinh tu nucleotide thu duoc doan gen rpoC1 phan lap tir cay O dau
Ha Giang c6 kich thudc gom 543 nucleotide. Két qua phan tich bang BLAST
trong NCBI cho théy trinh ty doan gen rpoC1 dugc phan l1ap tir cay O dau Ha
Giang c6 do tuong dong cao, 99% so v6i trinh tu gen rpoC1 trong h¢ gen luc lap
cia cdy O dau mang ma s6 KX347251, KT820663, KT820666, KT820667,



KT820668, KT820669, KT820670 trén GenBank. Nhur vay co thé khang dinh
doan gen phan 1ap tir cay O dau Ha Giang 14 doan gen rpoC1 cua O dau.

Két qua khuéch dai doan gen rpoB2 bang PCR véi cip mdi rpoB2-F/rpoB2-
R thu dugc doan DNA ¢6 kich thudce gﬁn 0,5 kb (Hinh 3.5B). Kich thuéc cua doan
DNA nhan ban dugc dung nhu kich thuée du kién cua doan gen rpoB2. Két qua
giai trinh ty nucleotide cho thdy doan gen rpoB2 phan lap tir cay O dau Ha Giang
¢6 kich thuéc gdm 471 nucleotide. Phan tich béng BLAST tir NCBI cho két qua
trinh tur doan gen rpoB2 dugc phan lap tir cay O dau Ha Giang c6 d¢ twong dong
99% so v6i trinh tur gen rpoB2 trong h¢ gen luc lap cua cay O dau mang mi sb
KX347251 trén GenBank. Két qua phan tich bang BLAST da khang dinh doan gen
phén lap tir cdy O dau Ha Giang 1 doan gen rpoB2 cua O dau.
3.1.3. Théo luin két qua dinh danh miu O diu
O dau (A. carmichaelii Debx.) la loai cay thao dwgc moc tw nhién hodc dugc
trong dé 1am thude. Bang phuong phap hinh thai so sanh, cac mau O dau dugc
xdc dinh c6 cac dac diém co quan dinh dudng, co quan sinh san giéng nhau va
giéng véi cac dic diém mo ta veé cay O dau theo Pham Hoang Ho6 (1999), D4 Tat
Loi (2004). Tuy nhién, mot sb dic diém cua cac mau O dau c6 nhiéu diém twong
dong v6i cac loai cung chi Aconitum, nén chua thé nhan dién dwoc cic miu O
dau nay thudc cting mot loai hay khac loai. Vi vay, viéc két hop phuong phap
hinh thai so snh v&i méd vach DNA (vlng ITS, doan gen matK, rpoC1 va rpoB2)
giup dinh danh ¢ mue dg loai d6i voi nhom cay dugc liéu noi chung va cay ¢}
dau noi riéng trong cac truong hop khé phén biét hai loai gan nhau khi chi dya
trén hinh thai hodc mau cay di bi bién dang ... Tir hé gen mau O dau, ving ITS
dugc phan 14p c6 kich thude 630 bp; ba doan gen matK, rpoC1 va rpoB2 c6 kich
thudc trong ung 1a 822 bp, 543 bp va 471 bp. Biang BLAST trong NCBI cho
thdy trinh tyr doan gen matK, rpoC1 va rpoB2 cta ciC mau nghién ctru ¢6 ty 18
tuong dong lan lugt 1a 98 %, 99 %, 99 % vdi trinh tu gen luc lap cia loai A.
carmichaelii do Jihai Gao va cs (2016) giai trinh tw, mang ma sb KY006977 trén
GenBank. Dong thoi, trinh ty ving ITS ciia 2 miu nghién ctru ¢6 ty 1& twong
ddng 97% véi trinh tr vimg ITS & loai A. carmichaelii do Luo Y va cs (2005) giai
trinh tyr c6 mi sb trén trén GenBank la AY571352. Két qua nay lam co s¢ dé
khing dinh cac mau O dau thu tai tinh Ha Giang, Viét Nam thudc loai A.
carmichaelii, chi Aconitum L, ho Hoang Lién (Ranunculaceae). Nghién ciru nay
tap trung phan tich hai ma vach matk va ITS dé xac dinh chi thi déng tin cay
trong dinh danh loai A. carmichaelii. O Viét Nam, Vii Birc Loi va cs (2014) da
budc dau s dung trinh ty ving gen ITS trong nhan dién loai O dau (A.
carmichaelii), tuy nhién két qua nghién ctru cta ching t6i cho thiy ma vach ITS
¢6 do tin cdy chua cao trong dinh danh loai A. carmichaelii, vi thé chang t6i cho
rang trinh ty matK 14 mot Gmg cir vién t6t hon dé dinh danh loai O dau (A.
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carmichaelii) va 1a giai phap trong phan tich tién hoa va phéat sinh loai phan tir
cua chi Aconitum.

3.2. KET QUA THIET LAP HE THONG NUOI CAY IN VITRO VA TAO RE
TO O CAY O PAU

3.2.1. Thiét 1ap hé thong nuoéi cay in vitro phuc vu chuyen gen ¢ cay O dau
3.2.1.1. Tao vt ligu khoi ddu cho nuéi cdy in vitro tir doan thén cdy O dau
Két qua nghién ctru vé anh hudng cua thoi gian khu trang bang HgCl, 0,1%
dén qua trinh tao vat liéu khoi dau cho nudi cay in vitro tir doan than cay O dau
cho thay thoi gian khir tring 9 phit 1a thich hop thé hién ¢ ty 1¢ mau nay chdi
khong bi nhidm cao nhit va cac chdi mam co chit lugng tot hon so vdi cac
cong thire con lai.

3.2.1.2. Cim vrng da chéi va tao cdy O dau in vitro

Anh huéng ciia BAP va Kinetin dén phat sinh choi cay O dau

Nong d6 BAP 1,5 mg/l va kinetin 1,0 mg/I thich hop cho tai sinh da chdi in
Vitro tir mau cdy 1a doan than mang dbt (p <0,05) (Bang 3.2).

Bing 3.2. Anh huong ciia BAP va Kinetin dén cam tng tao choi tir doan than

cay O dau
Nong BAP kinetin
do Sh Chiéu cao [Chat luong Sb Chiéucao | Chét luong
(mg/l) | chdi/miu | chdi(cm) chdi chdi/miu | chdi (cm) chdi
Sau 8 tuan
1,0 |3,13°+0,10|2,58°+0,13 ++ 3,809+0,14] 3,387+0,18 +++
15 |[4579+0,14]3,50°+0,16 +++ 3,20°+0,09| 2,35°+0,15 ++

Ghi chU: Chéi sinh tréng tot 1& choi mdp, Id to mau xanh dam (+++); Chéi sinh trucng
trung binh |1& chéi nhd, ld nhé mau xanh nhat (++); Chéi sinh truéng kém \& chéi nho, la
nhé mau vang (+). Cac chir cdi khdc nhau trong cdc cgt biéu thi su khdc biét ¢é ¥ nghia
théng ké (P <0,05) bang Test Duncan; n = 30.

Moi trudng MS co ban duoc bd sung sucrose 30 g/l va agar 9 g/l va BAP 1,5
mg/l cho s6 lugng chdi/mau ciy 14 cao nhat (4,57 + 0,14; sau 8 tuan nudi cay).
Trong sb hai cytokinin dugc thir nghiém thi BAP cho hiéu qua hon so véi
Kinetin trong cam ng tao da chdi va sb luong chdi duge tao cao hon so véi
kinetin (P <0,05).

Anh huong ciia a-NAA va IBA dén s phat sinh ré in vitro ¢ cdy O ddu

Bang 3.3. Anh huong cua a-NAA va IBA dén sy tao ré cta chdi O dau trén
mdi truong MS co ban

Nbng a-NAA IBA
o | xoxpai | Chicudairé | Chat | o o s | Chicudairé | Chat
(mg/l) (cm) luong ré (cm) luong ré
Sau 8 tuan
05 [2,73°+0,12]231°40,12 ++ [3,607 +016 | 3,729+0,20 ++
0,7 [3,079+0,07]298°+0,15 [ +++ [2,27° +0,15 | 2,32°+0,14 ++
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Béng 3.3 cho thiy a-NAA va IBA anh huong khac nhau dén két qua cam tmg tao
1& ciia cdy in vitro. Sau 4, 6, 8 tuan nudi cdy nong do6 o-NAA 0,7 mg/l va IBA 0,5
mg/l déu cho s6 ré/chdi cao nhat. Trong sb cac nong do IBA khac nhau dugc thir
nghiém, kha ning tao ré trong 6ng nghiém tdi da ctia mdi choi véi moi trudng MS
b6 sung IBA 0,5 mg/l va cao nhat 14 3,6 + 0,16 r&/chdi va r& phat trién t6t, r& dai,
mép; trong khi d6, kha ning tao ré in vitro t6i da cia mdi chdi trong méi trudng
MS duoc bd sung a-NAA 0,7 mg/l 12 3,07 0,07 (sau 8 tudn nudi cdy).

Anh hwéng ciia gia thé dén ty 1é song cia cdy in vitro va si sinh truong cia
cdy con ngodi viron wom

Ty 18 cay song & cac gia thé sau 4 tuan trén gia thé dat phu sa + trau hun + xo
dira (2:1:2), ty 1é séng dat 93,56%, cay sinh truong phat trién tot hon so vai cac
cong thire khac, cay phat trién nhanh, cdy hinh thanh thém 14 méi, ¢6 mau xanh
dam, khong c6 hién tugng rung 1a cii.

Bang 3.4. Anh huong cua gia thé dén ty 18 séng va chat luong cay O du giai
doan vuon wom sau 4 tun

Gia thé Ti 1¢ séng (%) Chit lwong ciy

Dat phu sa + trau hun + xo dira, ty 16 2: 1: 2. 93,56° +++

3.2.2. Nudi cdy tao ré to & ciy O diu

Cim trng tao ré to in vitro & ciy O diu

Diéu kién thich hop cho cam tmg tao 1é to & cay O dau tir cac doan r& in vitro théng
qua lay nhiém chung R. rhizogenes ATTC 15834 la ODggo = 0,6, thoi gian nhiém 1a
15 phat sau d6 dugc dong nudi cdy trong 3 ngiy trén MS + sucrose 30 g/l +
cefotaxime 500 mg/l duoc bo sung véi AS 100 pmol/l.

90 80.44¢ *® 100
80 90 81.61¢

42.89"

80
110 70 63.44°
30
60
20
46.22¢
0 . I > 38.89°
Manhla  Cuéngla  Boanré 40
A Ty 16 tao ré to' (% méu cdy ) ;g 21.88°
- .
: > 0
- ! 2 ! 02 04 0.6 08 1.0

TV 18 tao ré to (% méu céy)

Hinh 3.12. Hinh anh két qua khao sat vat lidu Hinh 3.13. Cam tng tao r& to tir cic
cam (g tao ré to O dau. A: Bi,éu dd ty 18 tao & doan ré in vitro dugc lay nhiém R.
to ctia mau cay tir manh 14, cuong 14 va doan ré  rhizogenes trong thdi gian 6 tuan tai gia
dugc 13y nhiém boi cht’mg R. rhizogenes ATTC  trj ODggo = 0,6 va AS 100 pmol/l trong
15834 (ODeoo = 0,6 va AS 100 pmol/l) trong 15 15 phut, déng nudi céy trong 3 ngay.
phat va dong nuobi cay trong 3 ngiy. B: Ré to

hinh thanh tir cdc manh 14; C: Ré to hinh thanh tir

cudng 14; D: Ré to hinh thanh tir cac doan ré.
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Khdo sdt moi trwong nhin nuéi tang sinh khoi ré to O dau

Tién hanh khao sat ba trang thai méi trudng nhan nudi sinh khéi ré to O dau, d6
12 moi truong & trang thai rin, ban long va 1ong trong diéu kién lic sau 6 tuan
cho thay khdi lugng ré to dugc tao ra trong moi truong long, ban long va rin
lan luot tang 5,85 lan, 4,11 1an va 2,98 1an. Khéi lugng ré to khd & mai trudong
nudi lic long 1a 0,39 g, méi trudng lac ban long 14 0,213 g va mdi trudng rin la
0,151 g.

3.2.3. Thio ludn két qua thiét 1ap hé théng nuadi cay in vitro va tao ré to' &
cay O dau

Qué trinh bién nap di truyén qua trung gian A. tumefaciens, h¢ thong tai sinh in
Vitro c6 vai tro dac biét quan trong trong viéc quyet dinh sy thanh cong cua qua
trinh chuyén gen Va0 mo va tai sinh ciy chuyén gen va ¢ nghién clru nay doan
than mang dot cua cay O dau di dwoc chon lam mau cay dé tai sinh chdi. Céch
lya chon nay phu hop voi cac nghién ctru ¢ mot s loai cdy trong khac, vi cac
méu ciy chira md phan sinh hodc 13 vt liu tai sinh tr md seo.. Dbi véi chi
Aconitum, béo céo ciia Rawat va cs (2013) cho ring hé thong tai sinh in vitro tir
cay O dau dugce thuc hién tir mau céy doan than mang dbt. Cam ung da chdi dat
dugce trén moi truong MS c6 bd sung BAP 0,5 mg/l va naphthalene acetic acid
(NAA) 0,1 mg/l, véi ty 1€ tai sinh thanh cong khoang 85,43%. Singh va cs
(2020) di bao cao vé viéc nhan giéng in vitro tir doan ré ciia Aconitum ferox,
mot loai cdy thube cd nguy co tuy€t chung trén day Himalaya. Cac ngon ré
Aconitum ferox duoc st dung dé tao mé seo sau d6 dugc chuyén sang moi
truong MS c6 bd sung BAP dé tai sinh chdi. Trong nghién ndy, méi trudng
thich hop d¢ tao da choi téi sinh tir cac doan than ciia cdy O dau 1a MS co ban
dugc bo sung BAP 1,5 mg/l hoic kinetin 1,0 mg/l. Sau 8 tuin, & mdi truong
MS co ban bd sung BAP 1,5 mg/l tao ra 4,57 + 0,14 (chdi/mau), trong khi &
moi truong MS co ban bé sung kinetin 1,0 mg/l tao ra 3,80 + 0,14 (chdi/mau).
Do d6, mdi truong MS b sung BAP 1,5 mg/l da dugc chon cho hé thong tai
sinh cay O dau phuc vu chuyén gen.

Pé tang sinh khdi va san xuat cac hoat chit sinh hoc trong nudi ciy ré to cua
cay dugc liéu, cac nghién ctru 1ay nhiém R. rhizogens vao mé cay dugc liéu dé
tao ra ré to da dugc quan tim va nghién ctru thanh céng voi nhiéu loai cay duge
liéu khac nhau. Mot hé thong cam tng ré to hiéu qua cho loai Dracocephalum
kotSChy, mot cdy thudc cé nguy co tuyét chung, da duoc phat trién thong qua
trung gian R. rhlzogens Béo c4o nay cho thiy tin sé bién nap da tang Ién khi
moi trudng MS thiéu NH;NO;, KH,PO,, KNO; va CaCl,, dan dén tan sb cam
g tao ré to tang tir 52,3% - 80,0%. béi véi cay Thé nhan sam, ré to duoc tao
tir manh 14 1y nhidm ching R. rhizogens LB510. R& to dwoc nudi cdy trong
mdi truong MS 1ong khong ¢ chat diéu hoa sinh truong va nong do sucrose
khéc nhau anh huéng dén sy tich liiy sinh khdi cta ré to va sinh khéi tbi da dat
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dugc cuia moi truong MS dugce bé sung sucrose 6%, cao hon khoang 3 lan so
v6i d6i chirng. Mot quy trinh téi wu héa cho su blen nap qua trung gian R.
rhizogens cua déu tuong va khoi phat sy phat trién r& to trong 6ng nghiém tir la
mam di duoc mo ta boi Chen va cs (2018). Sau 10-12 ngay bi nhiém khuan va
ddng nuodi céy, 1é to duoc tao ra trong moi trudng nudi ciy va 90-99 % méu ciy
bi nhim khuén cua 5 giéng khac nhau di tao ra ré to trong vong mot thang.
Déi voi cay A. heterozygous, mot loai thude chi Aconitum, cam ing tao ¢ to tir
mo seo dd duoc nghién ctru. Mo seo phdi bi nhidém R. rhizogens dé tao ra ré to
va su phat trién tot nhét cta & to trén moi trudng %MS véi sucrose 30 g/l. Gan
day, da co nhiéu nghién ctru duoc cong bd vé két qua cua viée tao ra ré to tir
céc cay dugc liéu khac nhau, tuy nhién, nghién ciru vé cam tng tao ré to & cac
loai thudc chi Aconitum rat han ché va chua c6 nghién ctru nao dugc cong bd
vé cam Ung tao ré to tir loai A. carmichaelii. Trong nghién ctu nay, 1é to dugc
tao ra tur cac doan ré cua cay O dau in vitro bang lay nhidm R. rhizogens. Cac
doan 1 in vitro bi nhiém R. rhizogens v&i ODggo = 0,6 trong 15 phut, nudi ciy
trong 3 ngay trén moi truong MS (MS + sucrose 30 g/l + cefotaxime 500 mg/l)
dugc b sung AS 100 umol/l. Sau 6 tuan nudi céy, 18 to trong moi trudong long,
& didu kién rung lic lam tang sinh khéi ré to cao nhit (3,18 8 khéi luong
tuoi/binh), khbi luong ré to tang gip 5,85 lan so voi khéi lwong 18 tuoi ban dau.
Céc hoat chat trong ré va cii ctia cay O dau co rat nhleu gia tri y hoc va duogc
pham quan trong, do do, nghién ciru tang sinh khéi 1& to 14 mot hudng nghién
clru day hira hen dé ting thu nhan cac hop chat c6 hoat tinh sinh hoc tir cay O
dau.

3.3. KET QUA PHAN LAP GEN, THIET KE VECTOR BIEU HIEN GEN
MA HOA FLAVONOID 3’5 HYDROXYLASE VA TAO CHUNG
AGROBACTERIUM TUMEFACIENCENS MANG VECTOR CHUYEN
GEN THUC VAT

3.3.1. Phan lap gen AcF3’5’H tir ciy O dau

Két qua kiém tra san pham PCR nhan gen AcF3’5’H thu dugc bing DNA dic
hiéu c6 kich thuéc khoang 1,5 kb, dung nhu tinh toan theo 1y thuyét (Hinh
3.15A). Két qua dién di san pham colony-PCR ¢ hinh 3.15B cho thdy mot bang
DNA c¢6 kich thudce khoang 1,5 kb 1a kich thude cia gen ACF3 5 'H.

Két qua giai trinh tu doan DNA tir plasmid tai t6 hop pBT AcF3°5 H trén thiét
bi tu dong va phan tich da thu duoc trinh ty nucleotide c¢6 kich thude 1536 bp.
Két qua phan tich bang BLAST trong NCBI di cho thiy doan DNA chinh la
trinh tu nucleotide ctia doan ma hoa ctia gen AcF3°5’H phan lap tir cay O dau,
c6 do tuong dong 99,47% so véi trinh ty gen mang ma sd JIN635708.1 trén
GenBank. Két qua phan tich BLAST di khéng dinh doan gen phan lap tir cay 0
dau thu tai huyén Quan Ba, Ha Giang 13 gen AcF3’5’H mRNA ciia ciy O dau.
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Hinh 3.15. Két qua dién di kiém tra san
pham PCR trén gel agarose. A: Kiém tra
san pham PCR nhén gen AcF3'5'H ti
cDNA (M: Marker 1 kb; QB: Sfm phﬁm
PCR nhan gen AcF3’5’H cua cay O dau thu
tai Quan Ba, Ha Giang); B: san phim
colony-PCR nhén ban gen AcF3'5°H tir 6
dong khuén lac mau trdng (M: Marker 1 Kb;
Lan dién di tir s0 1-6: san pham colony-
PCR)
So v&i trinh tw amino acid suy dién tir gen F3°5’H mang mi s6 JIN635708.1
trén GenBank, protein suy dién tir doan ma héa clia gen AcF3’5’H phan lap tir
cay O dau Quén Ba, Ha Giang c6 su sai khac & 7 amino acid ¢ céc vi tri 246,
280, 317, 325, 4509, 481, 505
3.3.2. Thiét ké vector chuyén gen thue vat mang gen AcF3’5’H
3.3.2.1. Tao céu tric dpc ldp mang gen chuyén AcF3’5’H
Tién hanh thi nghiém xu 1y song song vector tai to hop pBT AcF3’5°H va
vector pPRTRA7/3 bang cip enzyme Ncol/Notl dé nhan gen AcF3°5'H va vector
m¢ vong pRTRA7/3 (Hinh 3.18). Trén hinh 3.18, & lan dién di s6 1 ¢6 hai bang
dién di trong d0, phan doan DNA 1,5 kb chinh 1a gen AcF3°5’H can thu nhén.
San phidm cit vector pRTRA7/3 bang cip enzyme Ncol/Notl & hinh 3.18 (lan
dién di s6 2) cho thdy co6 2 bing DNA trong d6, phan doan 3,3 kb chinh 1a doan
pPTRA7/3 mé& vong. Két qua dién di kiém tra & hinh 3.19 cho thiy, ca 3 dong
khuan lac déu xuat hién mot bang DNA c6 kich thudc khoang 1,5 kb twong tmg
v6i kich thude cua gen AcF3°5°H.
1 2

+) 1 2 M3 4 5

6

+1,5kb

~1,5kb

A

15k
10kb

Hinh 3.18. Pién di dd san phim cit m& vong
pBT AcF3°5°’H va cit pRTRA7/3 bing cip
enzyme gi6i han Ncol/Notl. M: Marker 1 kb; 1:
San phém cét vector tai tb hop pBT AcF3°5°H
bing Ncol/Notl; 2: San pham cit vector
PRTRA7/3 bing Ncol/Notl.

Hinh 3.19. Pién di dd san phdm colony-
PCR nhan ban gen AcF3°5’H tr cac dong
khun lac E. coli DH5a. M: Marker 1 kb; 1-
3: Colony-PCR tir cac dong khuan lac dugc
bién nap pRTRA7/3_AcF3’5'H

Nhu vay, da chon duge ba dong vi khuén chira plasmid tai t6 hop mang gen
AcF3°5’H. Plasmid tai to hop pRTRA _AcF3’5 H tach chi€t va tinh sach tir cac



15

khuan lac duong tinh v6i colony-PCR dugce sur dung dé thu nhén cu triic mang
gen chuyén AcF3’°5’H phuc vu tao vector chuyén gen ¢ thyuc vat.
3.3.2.2. Tao vector chuyén gen pCB301_AcF3’5’H

Str dung HindIII cit vector pRTRA7/3_AcF3’5’H dé thu nhan céu tric mang
gen chuyen CaMV35S_AcF3'5’"H_cmyc_KDEL polyd (2,4 kb) va vector
chuyen gen md vong pCB301 (5,5 kb) (Hinh 3.20). Sir dung T4 ligase dé gin
cau traic CaMV35S AcF3°5’H emyc KDEL polyA vao vector pCB301 tao
vector chuyén gen pCB301 AcF3’5 H.

1234567 891011(HM

Hinh 3.20. Pién di d6 san phdm cit Hinh 3.22. Dién di do san pham colony-PCR
plasmid bang Hindlll. M: Marker 1 kb; 1:  nhén ban gen AcF3°5°H tir khuén lac E. coli
plasmid pCB301 duogc cit béi Hindlll; 2 tai t6 hop. M: Marker 1 kb; 1-11: cac dong
Plasmid pRTRA7/3_AcF3’5’H dwgc cit  khuan lac; (+): plasmid pBT AcF3’5'H.

boi Hindlll.

1536 bp NOt!

Hind lll — Not |
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Hinh 3.21. So dd chu triic vector chuyén gen pCB301 AcF3’5’H. RB: Bd phai;
Nos: Tong hgp nopalin; nptll: gen khang kanamycin; Ter: terminator; CaMV35S:
promoter CaMV35S; AcF3°5 H: gen Flavonoid 3’5’hydroxylase (4cF3°5°’H) phan
1ap tir cdy O dau; cmyc: trinh tu nucleotide ma hoa peptid c-myc; KDEL: trinh tu
nucleotide ma hoa peptide KDEL; poly A: Chuoi polyA; LB: Bo trai; OriV: Vung
khdi dong sao chép cua A. tumefaCIens Céc vi tri cat ctia enzyme gigi han Hindlll,
Notl, NCO| Sacl dugc hién thi trén so do.

Cap mdi F3°5°’H-Ncol-F/F3 ’H-Sacl-R dugc thiét ké cho PCR d nhén ban gen
AcF3’5’H c6 kich thudc 1536 bp. Trong vector pCB301 _AcF3°5’H gen AcF3°5’H
¢6 1536 bp, gin thém trinh t nucleotide ma hoa peptid cmyc (33 bp), KDEL (12
bp) va doan DNA chira vi tri cit cta enzyme Sacl (30 bp), cho nén doan DNA
AcF3’5’H cmyc KDEL trong vector pCB301 AcF3’5°H ¢6 1611 bp (Hinh 3.21).
Két qua dién di kiém tra san pham colony-PCR & hinh 3.22 da xac nhén cac dong
vi khuan chtra vector tai t6 hgp pCB301_ AcF3°5°H. Két qua chon dong cho thiy,
trong 11 dong khuén lac dugc kiém tra c6 3 dong duong tinh v6i colony-PCR.
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3.3.3. Tao Agrobacterium tumefaciens CV58 chira vector chuyén gen

PCB301_AcF3°’5’H

Hinh anh dién di kiém tra san pham colony-PCR & hinh 3.23 cho théy, trong 3

dong khuén lac dugc kiém tra c6 2 dong cho két qua duong tinh, trén gel dién

di xuét hién mot bang DNA duy nhét véi kich thudc khoang 1,5 kb, twong g

v6i kich thude clia gen chuyén AcF3’5 'H. ‘ )
Hinh 3.23. Dién di do san pham colony-PCR véi cdp
méiﬂ F3’5’H-Ncol-F/F3’5H-Notl-R tor cac dong
khuan lac A. tumefaciens CV58. M: Marker 1 kb; 1,
2, 3: cac dong khuén lac A. tumefaciens CV58 chira
vector pCB301_AcF3’5°H.

“15kb Nhu vdy, vector chuyén gen thyc vat

A pCB301 AcF3’5°H da duoc thiét ké thanh cong
va tao dugc hai dong A. tumefaciens tai to hop
mang vector chuyén gen pCB301 AcF3’5 H.

3.3.4. Thao luin két qua thiét ké vector biéu hién gen AcF3’5’H va tao
chiing A. tumefacience mang vector chuyén gen thue vat

Sinh tong hop flavonoid la mét con duong chuyén hoa thir cip quan trong lién
quan dén sy tham gia cua nhiéu enzyme, chang han nhu CHS, IFS, F3'H, F3'5'H,
FLS va FST. Mot s6 nghién ciru vé sy biéu hién ciia cac gen ma hda cac enzyme
nay lam tang tich Iy flavonoid da dugc thyc hién. B4o c4o cta Hu va cs (2019)
cho rang, sy biéu hién qué mtrc cia CHS 1am ting sy tich Ity flavonoid trong thudc
l4 va CHS 1a mdt gen tmg ctr vién cho k¥ thuat di truyén dé ting cudng kha niang
chiu han ctia thyc vat va cai thién phan g cta ching dbi véi stress oxy héa. Vii
Thi Nhu Trang va cs (2018) dd chimg minh ring sy biéu hién cua gen GmCHI tur
dau tuong cho phep cay Tho nhan sdm cai thién ham lugng flavonoid tong s0.
Trong sb cac enzyme quan trong ctia con dudng sinh tong hop flavonoid, F3'5'H 1a
enzyme quan trong xXuc tic cho cac phan mg hinh thanh flavonoid. Su tang hoat
dong cua F3'S'H cho phép tong hop anthocyanin va céc loai flavonoid khac. Vi
vay, tang cudng biéu hién gen F3°5°H s& lam tang ham lugng va hoat tinh enzyme
F3’5°H va s¢€ lam tang tich iy ham lugng flavonoid trong thuc vat. Chinh vi vay,
gen Aconitum carmichaelii F3’5’H (AcF3°5 ’H) dugc chon lam ddi tuong tac dong
va k¥ thuat chuyén gen dugc ap dung nhim lam tang ham lugng flavonoid trong
chién luge tao cay O dau c6 ham lugng duoc chét cao. Trong nghién cliu nay,
ching t6i d& xac dinh dugc ving ma héa cta gen AcF3°5°’H ¢ 1521 nucleotide,
ma héa cho 506 amino acid phan lap dugc tir cdy O dau (A. carmichaelii) thu tai
tinh Ha Giang, Viét Nam phi hop v6i cong bd cia Ma va cs (2012). Gen
AcF3°5’H ciia cdy O ddu mi hoa protein enzyme AcF3’5’H 1a mot trong hai
enzyme chia khoa tham gia vao qua trinh tong hop flavonoid va isoflavonoid trong
con duong phenylpropanoid. O cay O dau, hoat dong cua gen AcF'3°5’H manh nhit
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& cac mo 14, do vay lwya chon promoter diéu khién hoat dong cta gen chuyén
AcF3’5’H 1a rit quan trong. Promoter CaMV35S (35S) 1a mét promoter manh c6
ngudn gdc tir virus gdy bénh kham 14 sup lo (Cauliflower Mosaic Virus - CaMV).
Promoter 35S ¢6 thé khéi dong phién ma cho gen trong tit ca cac loai mo bao thyc
vat. Trong nghién ctru cua ching t6i, promoter 35S dugc lua chon va 1a thanh phan
cua cau tric mang gen chuyén (35S AcF3’5°’H cmyc) trong vector chuyén gen
pCB301. Trong cau tric pCB301_AcF3’5 ’H, promoter CaMV35S khai dong phién
mi ciia gen chuyén AcF3°5°H, lam ting tong hop enzyme AcF3’5°H trong ciy
chuyén gen. Trong vector chuyén gen, gen nptll duoc lya chon lam chi thi chon loc
¢ giai doan tai sinh in vitro. Gen nptll ma hoa protein c6 déc tinh khang khang sinh
kanamycin. Kanamycin dugc b6 sung trong ca giai doan tai sinh chdi, kéo dai choi
va ra 1é cua cac cay O dau duoc chuyén gen. Lic ndy, cAu trac mang gen chuyén
6 thém doan DNA ma hoa khang nguyén c-myc dé 1am co so phat hién va dinh
luong protein tai to hop rAcF3’5’H trong cay chuyén gen bang Western blot va
ELISA. Nhu viy, c6 thé thiy viéc thiét ké ciu trac hoan chinh va phu hop voi té
bao chu trong khau thiét ké vector biéu hién gen thuc vat 13 co s& budc dau quyét
dinh sy thanh cong ctia k¥ thudt tao cay bién doi gen.

3.4. PHAN TICH BIEU HIEN GEN AcF3’5’H O CAY THUOC LA

3.4.1. Bién nap di truyén va biéu hi¢n protein tai to hop F3’5°H ¢ cay Thude 1a
chuyén gen AcF3’5’H

Tién hanh bién nap cdu trac mang gen chuyén AcF3’5’H thong qua lay nhiém
bai A. tumefaciens vao mé 1a Thude 14 (Hinh 3.24).

a0 . . Hinh 3.24. Hinh anh bién nap va ti sinh cdy
@, ﬁ‘«;\ o M Thuéc 1 chuyén gen AcF3'S'H. A: Chc
g ) :

manh 14 thubc 14 trong dich khuin va lay
nhidm; B: Ddng nudi cdy trén moi truong
CCM; C,D: Tai sinh da chdi trong moi
trudong chon loc chira kanamycin; E: Kéo dai
chdi; G: Ra & trén méi truong RM; H: Cay
Thubc 14 chuyén gen tréng trén gia thé.

Bang 3.8. Két qua bién nap céu tric mang gen chuyén AcF3°5’H vao Thudc 14

Thinghiemva ai | s6 | Somau | Tong | Sochoi | Socdy | g5 40
chirng miu | "8 ta:) . 0 song S:Ot ra lZa“ sbng st
cum choi choi rare dat
Tong 3 lan thi nghiém 90 81 268 174 96 28
Dbi chimg 0 (BCO) 30 30 95 57 41 10
Doi chimg 1 (DC1) 30 0 0 0 0 0

Ghi ch: ACI: Mdu khong chuyén gen droc cdy trén méi trueomg tdi sinh co bé sung khang sinh.
BPCO: Méu khdng chuyén gen diroc cdy trén mi trieong tdi sinh khéng bé sung khdng sinh
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Két qua thi nghiém bién nap trinh bay & bang 3.8 cho thay, sau 3 lan bién nap &
16 thi nghiém thu dugc 28 ciy sdng sét trong diéu kién nha ludi.

Trong s6 28 ciy Thudc 1a chuyén gen AcF3'5'H, ¢6 7 cay duong tinh theo PCR,
trong tmg voi mot bang DNA c6 kich thudce xap xi 1,5 kb xuat hién & cac lan
dién di 1, 3, 5, 14, 17, 19, va 22 (Hinh 3.25 A). C4c cdy chuyén gen dwong tinh
voi PCR Tol, To3, To5, Told, Tol7, Tol9 va T¢22 dugc phén tich thém béng
RT-PCR va két qua phan tich cho thiy chi c6 cac cdy chuyén gen Tol, T3, To5
va T14 méi ¢ san phdm RT-PCR (Hinh 3.25 B).

WT 1 2 3 4 5 6 M 7 8 (4910 111213 14

15kb =

15 16 17 18 19 20 (+) M _WT 21 22 23 24 2526 27 28

(+) 13 5 1417 WT M 19 22

1.5kb = 15k -

A B

Hinh 3.25. Bién di dd kiém tra sy c6 mit va sy phién ma cia gen chuyén AcF3’5’H trong cay
chuyén gen. A: Hinh anh dién di san phdm PCR khuéch dai gen chuyén AcF3°5°H. (+): plasmid
pCB301_AcF3'5'H; WT: cay Thudc 14 khéng chuyén gen; M: Marker 1 kb; 1-28: Cay Thubc 14
chuyén gen. B: Hinh anh dién di san phdm RT-PCR, khing dinh sw phién mi ctia gen chuyén
ACF3'5'H & cily Thude 14 chuyén gen. M: Marker 1 kb; (+): plasmid pCB301_AcF3'5'H; WT: cay
Thube 14 khong chuyén gen; Cac lan dién di 1, 3, 5, 14, 17, 19 va 22 1a cac cay chuyén gen da duong
tinh véi PCR, twong tng véi Tol, To3, Tob, Told, Tel7, Tol9 va T22.

Phan tich Western blot trong Hinh 3.26A cho thiy tit ca cac dong chuyén gen
To déu c6 dai mau véi kich thudc xap xi 57 kDa, twong Gng voi trong luong
phan t cua protein rAcF3'5'H.

Koa M (+) WT Tl To3 To§ Totd ;;l 0,000

- | S o0 0.3100° 032500

00— s gig ozos7=

n-  rACFYSH 'g 42000 ozosa

55- w. o 0150

40 - E 0,1000

=  preg i

5l To3 'rns Tol4

Céc cy WT va céy chuyén gen

A B

Hinh 3.26. Sy biéu hién ctia protein rAcF3°5°H & cdy Thudc 14 chuyén gen thé hé To. A: Phén tich
sur biéu hién ctia protein rAcF3’5°H boi Western blot. M: Thang protein tiéu chuén; (+): Protein H5
cta virus cam A/H5N1 ¢6 gin c-myc la ddi chimg duong tinh; WT: cay Thubc 14 khong bién nap;
Tol, To3, Tpd va Tol4: céc cay Thude 14 chuyen gen. B: Ham luong protein rAcF3’5°H (ug/ul) trong
cay Thudc 14 chuyén gen To. WT: cdy Thubc 14 khong chuyén gen; Tol, To3, To5, Tol4: cay Thude 1a
chuyén gen.
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Két qua phan tich ham lugng protein rAcF3'S'H trong Hinh 3.26 B cho thiy
ham lugng protein rAcF3'S'H cua cdy chuyén gen dao dong tir 0,2033 pg/ul
dén 0,3250 pg/pl (P <0,001). Do d6, khi bé sung protein F3'5'H néi sinh, ham
luong protein F3'S'H trong cdy chuyén gen tang tr 20,33% 1én 32,50% so vdi
cdy WT. Nhing két qua nay ching minh rang gen chuyén AcF3'5'H da dugc
két hop vao bo gen cdy Thudc 14 chuyen gen va biéu hién tao proteln tai to hop.
3.4.2. Ham hrong flavonoid tong so trong la ciia cac dong Thudc I chuyén gen
Két qua quan sat cac cay Thudc 14 chuyén gen va cdy WT cho thiy cac ciy
chuyen gen c6 hinh thai va su sinh trudng binh thudng. Tuy nhién, cac dong
chuyen gen c6 chiéu cao cdy thap hon va toc do tang truong chdm hon so voi
cac cdy WT. Ngoai ra, canh hoa cua cac dong chuyén gen c6 mau tim sdm hon
s0 vOi canh hoa ctia cdy WT (Hinh 3.27).

1200

Ham lwong flavoneid tong so (pglg)
g 8 8 8 8

e & 8§ 8 8
i
iy
T
| H

HE §

b

S

H— <

‘ ok

b=y

I

o

3

HE «

Céc cdy WT va cdy chuyén gen

Hinh 3.27. Hinh thai ctia cay Thuéc 1a wT Hinh 3.28. Ham lugng favonoid tong so (ug/g)
va céc dong chuyén gen. A- Cay WT va cua 4 df)n% Thuoc 1a chu}lén gen, Tol, To3, Tpfi
dong chuyén gen Ty3; B- Hoa clia cdy WT;  Tol4, va cay WT. WT: cay Thuoc 14 khong bién
C- Hoa ctia dong chuyén gen To3; D- Cay  1ap; Tol, To3, Tod, Tol4: cdy Thudc 14 chuyén gen
WT va dong chuyén gen Ty, To5, Told To. Céc thanh doc thé hién sai so tiéu chuan.

Tir cac két qua phan tich trén cay Thudc 14 co thé rat ra nhan xét réng vector
chuyen gen pCB301_AcF3'5'H hoat dong t6t trong cay Thudc 14 chuyén gen va
c6 thé sir dung dé chuyen vao cay O dau va cac ciy trong khac.

3.4.3. Thao ludin két qua bién nap va biéu hién gen AcF3°5°H trong ciy thudc la
Céc nghién ctru vé sy biéu hién ciia gen F3'5'H ¢6 ngudn gde tir cac loai thuc vat
khac nhau hodc phén tich biéu hién qua mirc gen chirc ning da dugc thyuc hién. Theo
huéng phan tich v& su biéu hién qua mirc cia gen F3°5°H, Wu va cs (2020) cho thiy
gen GhF3'S'HI ¢6 chiic ning trong qua trinh sinh tong hop céc chét chuyén hoa lién
quan dén flavonoid va su biéu hién qua muc ciia gen GbF3'5'H1 cai thién ham luong
epicatechin va gallocatechin trong ciy Bach qua. Trong nghién ciru cta ching t6i vé
cay O dau, than va 14 cua cay duogc xac dinh nhu mét nguén duoc liéu mai. La va hoa
cua O dau chira carotenoid, sterol va flavonoid. Nhu vdy, phan tich mdi lién quan
gilra su biéu hién cua gen F3'5'H t O dAu va su tich tu flavonoid trong cac loai thuc
vat khac nhau 14 can thiét. Thudc 1a dugc dung 1am cdy mo hinh nghién ctru chirc
nang cua gen thyc vat va thir nghiém Gng dung dé cai thién mot sb dic tinh cua cay



20

trong. Gen mi hoa F3'5'H cuia cdy da yén thao biéu hién & cay Thudc 14 da lam thay
ddi qua trinh téng hop séc t& anthocyanin. Gen CsSF3'5'H cuia cy ché duoc biéu hién
manh m@ trong chdi va biéu hién & mure d6 thap trong ré. Két qua phan tich biéu hién
gen CsF3'5'H & cay Thudc 14 cho thay su biéu hién qua mirc ctia gen CsF3'5'H di tao
ra dan xuét delphinidin méi va lam ting ham luong dan xuét cyanidin cta cdy Thube
14 chuyén gen. Trong nghién ctru ndy, gen AcF3'5'H phén 1ap tir cay O dau duogc thiét
ké tao céu trac CaMV35S_AcF3'5'H_cmyc KDEL_polyA da dugc chuyén vao mo
Thudc 14 va tao cdy Thudc la chuyén gen AcF3°5°H va két qua cho thay protein tai t
hop rAcF3°5°H dugc biéu hién trong bén dong Thudc 14 chuyén gen Tol, To3, To5 va
Tol4. Ham luong flavonoid trong 14 ctia cac dong Thude 1a chuyén gen Tol, To3, To5,
Tol4 lan luot dat 691,20 + 2,02, 907,83 + 5,14, 713,60 + 4,21 va 900,37 + 0,81. So
Vi & cdy khong chuyén gen, him luong flavonoid trong 14 cua cac dong Thube 14
chuyén gen tang tir 69,23% 1én 222,27% (Hinh 3.28). Trong pham vi nghién ctru nay,
ham lugng flavonoid va ham luong protein tai t6 hop rAcF3'5'H ctia 4 dong Thude 14
bién ddi gen co twong quan thun, voi hé sé twong quan (R) = 99,09%; phuong trinh
hdi quy 13 Y = 1766,72X + 342,14, trong d6 Y 1a ham luong flavonoid (ug/g) va X 1a
ham luong protein rAcF3'5'H (ug/uL) (P <0,05). Nghién ctru cua ching t0i la bao
cao du tién vé két qua biéu hién ciia gen AcF3'5'H phan Iép tir cay O dau trén cay
Thudc 14. Sy biéu hién ciia protein tai t6 hop rAcF3'S'H lam ting ham lwong
flavonoid trong cay Thudc 14 chuyén gen. Do d6, gen AcF3'5'H tir cay O dau duoc
nghién clru trong cong trinh nay dugc coi la mot gen tmg ctr vién cho ky thuét di
truyén dé ting cudng tich lity flavonoid trong thuc vat.

3.5. BIEN NAP DI TRUYEN VA PHAN TICH BIEU HIEN GEN
AcF3’5’H O CAY O PAU

3.5.1. Biép nap gen uidA vao cay O dau

Thi nghiém dugc tién hanh v6i 90 mau duoc lay nhiém va lap lai ba lan. Sau 4 tuan,
so choi song sot 14 26 chdi dugce chuyen sang moi trudng ra re, trong d6 c6 15 chdi ra
1é va chon duoc 8 cay chuyén gen séng sot trong diéu kién nha kinh. Hinh 3.29 cho
thay, su bién nap gen UidA thong qua lay nhiém A. tumefaciens & cy O dau dat hiéu
qua cao & mat do khuan tuong tmg voi gia tri ODggo = 0.,8; v6i nong do AS 100
pumol/I; thoi gian lay nhiém 30 phit, nong do khang sinh diét khuan 1a 50 mg/I.

Hinh 3.29. Két qua phan tich nhuém mé héa GUS in vitro & O dau v6i mét d6 A. tumefaciens
(OD) khac nhau. 1: O d4u khéng bién nap; 2: ODggo = 0,4; 3: ODggo = 0,6; 4: ODggo = 0,8. (A)
Cay O dAu bién nap GUS; (B) 14 O d4u bién nap GUS; (C) Céc cubng 14 O diu bién nap GUS;
(D) than cay O d4u bién nap GUS.



3.5.2. Bién nap va biéu hién gen AcF3’5’H & cay O dau

3.5.2.1. Bién nap di truyé;n cdu triic 358 AcF3’5’H_cmyc vao ciy O diu
Céu tric mang gen ghuyén AcF3’5’H duogc bién nap vao chdi O dau in vitro
thong qua sur 1ay nhiém cta A. tumefaciens tai t6 hop (Hinh 3.30).

Hinh 3.30. Hinh anh bién nap gen AcF3’5°H va téi
sinh in vitro cua cay O dau. (A) Céc chdi riéng 1é duoc
ngam trong dich vi khuin A. tumefaciens mang vector
pCB301_AcF3’5’H. (B) Bong nuéi cdy trén CCM. (C)
Cam vng tao da chdi trén SIM1 va SIM2. (D) Céc chdi
dugc nudi cdy trén moi trudng kéo dai chdi SEM; (E)
Ra & trén méi truomg RM. (F) Cay O déu chuyén gen
dugc trdng trong gia thé.

Bang 3.10. Két qua bién nap cau triic mang gen chuyén AcF3°5’H vao O dau

Thi nghiém v déi s | Somau | Tong | Sochoi Socdy | of cay
chirng mau song tag soK ) song s:0t ra ra lzau S 6ng sot
cum choi choi re dat
Tong 3 lan thi nghiém 180 86 215 95 54 24
Dbi chimg 0 (DCO) 30 30 116 92 30 10
boi chimg 1 (BC1) 30 0 0 0 0 0

Ghi chG: BPCI: Mau khéng bién nap cdy trén méi truong tdi sinh ¢6 bé sung khang sinh.
PCO: Mdu khéng bién nap cdy trén moi triong tdi sinh khong bé sung khang sinh

Trén bang 3.10, sau ba lan bién nap, voi 180 miu thu dugc 24 ciy sbéng sot
trong diéu kién nha kinh. O 16 d6i ching DCO0, 30 mau céy chdi O dau khong
bién nap thu duge 10 cay sinh truong binh thuong trong diéu kién nha kinh. O
16 BC1, cac chdi khong tao cum chdi.

3.5.2.2. Phan tich biéu hién ciia gen chuyén AcF3°5’H 6 cdy O dau chuyén gen T,
Mudi 1im cay chuyén gen phat trién tot dwgc chon dé phan tich PCR nham Xxé&c
nhan sy hién dién ctia gen chuyén AcF3°5'H trong cay O dau bién nap. Cac Cay
& thé hé Ty duoc ky hiéu tir To-1 dén To-15. Két qua phan tich PCR véi cap moi
F3°5’H-Ncol-F/F3 H-Sacl-R cho thiy 8 cdy duong tinh v6i gen chuyén; cu thé
la Céy To-3, To-4, To-5, Tp-6, To-7, To-9, To-13, va To-15 (Hinh 3.32 A)

Tam cay T, dugc xéac dinh 1a duong tinh véi PCR duoc tiép tuc phén tich bang RT-
PCR @ x4c nhan sy phién ma ctia gen chuyén. Két qua dugc thé hién trong Hinh
3.32 B. Két qua RT-PCR cho thiy chi 3 trong sb 8 ciy (To-4, To-6 va T-13) co
bang DNA vdi kich thudce xap xi 1,6 kb twong tng véi kich thudc ciia ACF3'5'H.
Nhing cdy To-4, To.6 va To-13, duge st dung dé phan tich sy biéu hién cua
protein rAcF3’5°H bang dién di SDS-PAGE va phuong phap Western blot.
Trong hinh 3.31A, cay To-4, To-6 va To-13 déu c6 bang mau vai kich thude >
55 kDa tuong ting v6i trong lugng phan tir cia protein rAcF3'S'H.
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Nhu vay, két qua phan tich Western blot cho thiy gen chuyén AcF3'5'H da
dugc dich ma biéu hién thanh protein AcF3'5'H tai to hop trong ba dong O dau
chuyén gen & thé hé To. Két qua phan tich ham luong protein rAcF3'S'H tir ba
cdy chuyén gen bang ELISA dugc thé hién trong Hinh 3.31B. Ham lugng
protein rAcF3'5'H cua cdy chuyén gen nim trong khoang tir 0,2083 dén 0,2507
ug/ul. Nhimg két qua ndy chimg minh gen chuyen AcF3'5'H da dugc hop nhét
vao hé gen cay O dau chuyén gen, phién ma va biéu hién protein tai to hop.

WT () Toed T To13

12 345 67 (#HM() 8 910111213 14 15

>

Ham krong rACFY'SH (ugiL)

Hinh 3.32. Dién di db xac nhéan sy hién dién vasy  Hinh 3.33. Biéu hién quéa mtrc ctia protein
phién mi cia gen chuyén AcF3'5'H. (A): PCR  rAcF3’5’H trong clly O déu chuyén gen &
phét hién sy hién dién cia gen chuyén AcF3'5'H  thé hé T,. (A): Két qua phan tich Western
trong cay O dau chuyén gen va khong chuyén gen;  blot d& xac nhén sy biéu hién cia protein
(B): RT-PCR xéc nhén sy phién md gen chuyén rAcF3’5’H & cay O déau chuyén gen. (B):
AcF3'5'H & cay O dau So sanh ham luong protein rAcF3’5’H
(ng/pl) trong cay O dau chuyén gen T,

3.5.2.3. Xdc dinh ham lwong flavonoid tong sé tir li ciia dong O dau chuyén gen
Céc dong O dau chuyén gen ¢ thé hé Ty va cdy WT khong c6 su khéc biét vé
hinh thai. Ba dong To-4, To-6 va Ty-13 ¢6 ham lugng flavonoid cao lan luot 1a
773,50 + 12,87, 661,73 + 2,85 va 761,61 + 9,10 (ug/g). Két qua nay cao hon
139,13 dén 162,63% so v6i cay WT (475,62 + 10,16 pg/g). Nhing két qua nay
da ching minh rang sy biéu hién qua mirc ciia gen AcF3'5'H ¢ ba dong O dau
chuyén gen (To-4, To-6 va To-13) da lam tang ham lugng flavonoid trong cac
dong chuyén gen & thé hé To.

3.5.3. Théo luin két qua bién nap va biéu hién manh gen AcF3’°5°H & cay O dau
Hién nay, nghién ciru ting cuong tong hop cac hoat chit sinh hoc trong ciy
duoc liéu bang k¥ thuat biéu hién manh gen ma hoa enzyme chia khoa trong
qué trinh sinh tong hop cac hop chat thir cép dang dwoc quan tim. Cay duoc
licu O dau chira nhiéu hop chat c6 hoat tinh sinh hoc, nhu alkaloid, flavonoid
va polysaccharid. Cac alkaloid cua cdy thudc nay cé hoat tinh khang khuan,
khang virus va chong oxy hoa. Flavonoid dugc tim thdy & tit ca cac bo phan
ctia than, hoa, r& va than ré, nhung ham lugng thap. Dé cai thién ham luong
flavonoid trong cay O dau, nghién ctru nay di chon cach tiép can biéu hién qua
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mirc gen ma hoa enzyme quan trong lién quan dén con duong sinh tong hop
flavonoid ¢ O dau la F3°5’H.

Két qua thi nghiém bién nap gen chi thi uidA vao O du tir mau céy la chdi in
vitro thong qua lay nhiém vi khuan Agrobacterium tumefaciens cho thiy, mat
d6 A. tumefaciens thich hgp 1a ODggp = 0,8, néng dé AS 100 umol/l va thoi
gian nhiém khuan 1a 30 phat. Chon loc khang sinh véi kanamycin 50 mg/l, va
hiéu suat chuyén gen dat duoc la 8,88%. Két qua nay la co s¢ cho sy thanh
cong trong bién nap di truyén va tao cay O dau chuyén gen.

Trong s6 cac enzyme tham gia xuc tac cac phan ing cua con dudng tong hop
flavonoid ¢ thuc vat, F3'H va F3'5'H tham gia vao cac phan tng cudi cung dé
tao thanh cac hop chat flavonoid. Do d6, gen ma hoa enzyme F3°5’H da dugc
chon dé phan tich sy biéu hién qua mirc & cay O dau bang phuong phap bién
nap qua trung gian A. tumefaciens. Trong nhing nim qua, cac nghién ciru vé
phén 1ap va phan tich biéu hién F3'5'H & céac loai thuc vat dd duoc thuc hién
nhim xac dinh chic ning gen. Ishiguro va cs (2012) da phan 1ap F3'H va
F3'5'H tir thu vién cDNA cua A. kelloggii, va phan tich biéu hién & cdy da yén
thao chuyén gen cho thiy riang su biéu hién ciia cac gen nay lam ting ham
luong cyanidin va delphinidin cling nhu anthocyanidin. Sy gia tang tich liy
anthocyanidin ciing 1am thay d6i mau hoa & ciy chuyen gen. Mot nghién ciru &
hoa cam chuéng (Dianthus caryophyllus), cay chuyén gen mang gen khang
thude diét co (gen dot bién ma hoa acetolactate synthase -ALS) va gen ma hoa
F3'5'H cho thiy su gia ting tich lily delphinidin va anthocyanin so vé&i ciy
hoang da, nhung khong gay hai cho sirc khoe cla con nguoi hoac dong vét.
Trong nghién ciru nay, gen AcF3'5'H duoc phan lap tir mRNA cia cay O dau
voi doan ma hoa AcF3'5'H ¢ kich thudc 1521 bp, ma hoa 506 amino acid. Céu
tric mang gen chuyén AcF3'5'H trong vector chuyén gen pCB301 chira trinh tyr
promoter 35S, c-myc va KDEL dugc A. tumefaciens chuyén vao choi in vitro,
va tao ra cdy O dau chuyén gen. Protein rAcF3’5°H duoc biéu hién va ham
luong protein rAcF35°H ¢ cdy chuyén gen ting tir 20,83% 1én 25,07% so véi
& cay khong chuyén gen. Sy gia tang ham luong protein rAcF3'5'H dé lam tang
ham luong flavonoid tong sd trong cac dong chuyen gen To-4, Tp-6 va To-13 tur
39,13% 1én 62,63% so voi & cdy WT. Nhitng két qua nay da ching minh rang,
su bicu hién qua mirc ctia ACF3'5'H ¢ ba dong O dau chuyén gen (To-4, To-6,
va To-13) dé lam tang ham luong flavonoid trong cay chuyén gen. Pay 1a bao
céo dau tién vé sy bién nap gen va phan tich sy biéu hién qua mirc ciia gen
F3°5’H & cay O dau.

KET LUAN VA PE NGHI
Két luin
1. Bang phuong phap hinh thai so sanh két hgp voi phan tich ma vach DNA
dua trén trén trinh ty ving ITS, cac doan gen matK, rpoC1, rpoB2 da xac dinh
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cac mau O dau thu tai huyén Quan Ba va Hoang Su Phi, tinh Ha Giang, Viét
Nam thudc cung loai A. carmichaelii, chi Aconitum, ho Hoang Lién
(Ranunculaceae). Trinh tw matK 1a mot ing cir vién mi vach DNA 6t dé dinh
danh loai O dau (A. carmichaelii) va 1a giai phap trong phan tich tién hoa va
phat sinh loai phan tir cta chi Aconitum.

2. Mbi truong thich hop cam tmg tao da chdi ¢ cdy O dau 1a MS co ban +
sucrose 30 g/l + agar 9 g/l + BAP 1,5 mg/l. M6 ré 1 vat lidu thich hop cho cam
{mg tao 1é to & cay O dau. Lay nhiém mo ré boi R. rhizogens v&i ODgoo = 0,6;
AS 100 pmol/l; thoi gian nhiém khuan 15 phut; thoi gian ddng nudi cay 3 ngay;
nong do cefotaxime 500 mg/I 1a nhitng diéu kién thich hop cho cam Ung tao re
to & cay O ddu. Mbi truong MS ¢ trang thai long khong bd sung chét diéu hoa
sinh trudng, nudi lic thich hop cho sy ting truong 1é to & cay O dau.

3. Viing ma héa cta gen AcF3’°5’H dugc phan 1ap tir mRNA cua cdy O dau c6
kich thudc 1521 nucleotide, ma héa 506 amino acid. Vector chuyén gen thuc
vat pCB301 AcF3’5’H véi sy diéu khién cua promoter 35S, chira gen
AcF3°5’H phan 1ap tir cay O dau, gin thém cdu trac c-myc va KDEL da dwoc
thiét ké thanh cong va tao dugc hai dong A. tumefaciens mang mang vector
chuyén gen pCB301 AcF3’5°H.

4. Vector chuyén gen pCB301 AcF3’5’H duoc bién nap thanh cong vao mé 14
Thudc 14 va tao dwoc cdy Thudc 14 chuyén gen AcF3’5’H. Gen chuyén
AcF3’5’H d biéu hién tao protein tai to hop rAcF3’5°H va lam tang ham luong
flavonoid trong cay Thudc 14 chuyén gen tir 691,20 £ 2,02 dén 907,83 = 5,14
(Mg/g) va cao hon tir 69,23 dén 222,27 (%) so v6i cac ciy WT (408,43 £ 5,11
Hg/g).

5. Mau bién nap dé nhiém vi khuan Agrobacterium 13 chéi in vitro, mat do A.
tumefaciens thich hgp 1a3 ODgge = 0,8, néng d6 AS 100 pmol/l va thoi gian
nhiém khuan 1a 30 phit. Gen chuyén AcF3°5’H dugc bién nap thanh cong vao
cay O du bang lay nhiém A. tumefaciens tai t hop vao chdi in vitro, va da tao
dugc 3 dong O dau chuyén gen & thé hé T,. Sy biéu hién manh cia gen chuyén
AcF3’5’H da lam tang ham lugng enzyme F3’5’H va lam tang ham lugng
flavonoid tong s6 trong ¢ 14 ciia cac dong chuyén gen To-4, To-6 va To-13 tir
39,13% Ién 62,63% so v&i cay WT.

Pé nghi

1. Tiép tuc phan tich va danh gia 3 dong O diu chuyén gen nhim chon dugc
dong O dau chuyén gen c6 ham luong flavonoid cao va on dinh.

2. Tiép tuc phéan tich thanh ph?m hoéa hoc, tim kiém hop chét co gia tri dugc hoc
va so sanh ham luong duogc chit cia ré to, ré in vitro va ré, ci O dau trong dé
1am co s& chon dong 1& to ¢ ham lugng cac hop chat thir cip c6 hoat tinh sinh
hoc cao.



