KHOA HOC CONG NGHE

TAO CHUNG VI KHUAN Agrobacterium tumefaciens

MANG VECTOR TAI TO HOP pGreen3-PR17
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TOM TAT

Nam Verticillium duoc biét 1a nguyén nhan gay bénh héo va gia sém & nhiéu loai cay trong, gay
anh huéng 16n dén nang suat cay trong. Hién nay, van chua c6 phuong phap dic tri loai nAm nay
ma chi st dung héa chat tri ndm thong thuong. St dung phuong phap sinh hoc phan ti nhiam tc
ché sy xdm nhiém cta ndm vao ky cht dang duoc quan tam nghién cttu. Gene PRI duoc biét 1a
c6 lien quan dén giai doan dau qua trinh xdm nhiém cta ndm vao ky chd. Pé nghién cttu chitc
ning gene PRI & nam Verticillium, da tién hanh tao ching vi khudn Agrobacterium tumefaciens
(A. tumefaciens) mang vector tai t6 hop pGreen3-PRI Nghién ctru nay stt dung phan mém
SnapGen Viewer va cac ky thuat cai bién di truyén dé tao vector tai t6 hop pGreen3- PRI, trong do
gene PRI duoc gan voi gene GFP thong qua 15 nucleotide ma héa cho mot doan protein lién két.
Str dung phan mém SnapGen Viewer da tao duwoc mo hinh vector tai t6 hop pGreen3-PRI. Trinh
tu gene PRI va promoter da dugc nhan lén bang phan tng PCR véi cac cap moi dic hiéu. San
phdm PCR tao ra bang 1,9 kb duoc gan vao vector pGreen3 dé tao vector tai t6 hop pGreen3-PR1.
Vector tai t6 hop tao ra dugc cat kiém tra véi enzyme gi6i han EcoRV va giai trinh tuy bang hai méi
PR1-P1 va GFP-R. Két qua kiém tra trinh tu doan ADN gin vao vector tai t6 hop c6 su twong dong
100% voi trinh tu doan ADN da chén vao vector duoc thiét ké bing phan mém SnapGen Viewer.
Sau d6, vector da duoc chuyén thanh cong vao vi khudn A fumefacien theo phuong phap séc
nhiét. Chiang vi khuin A. fumefacien tao ra mang vector tai t6 hop pGreen3-PRI sin sang cho

nghién cttu vé vi tri, chitc nang cia gene PRI trén nam Verticillium.
Tt khoa: Gene PRI, pGreen3, vector t4i t6 hop, Verticillium.

1. DAT VAN BE

Nam Verticillium thuéc mét chi ndm trong bo
Ascomycota. Chung 1a ndm gay bénh & thuc vat,
nguyén nhan chinh gy lén bénh héo va gia sém &
nhiéu loai cay trong c6 gia tri kinh té€ cao nhu: Ca
chua, cai dau, khoai tay, cai bdp, sup lo, 6t
chuong... [1, 2, 3]. Nam Verticillium albo-atrum,
Verticillium dahliae (V. dahliae) va Verticillium
Jongisporum 1a ba chting thuoc ndm Verticillium
duoc tim thay ¢ nhiéu noi trén thé gioi. Cac ching
nam ndy c6 kha nang thich nghi trén 200 ky cha
khéc nhau. Thoi gian ton tai cia mam bénh tu do
trong dat len dén 15 nim nho kha ning tao thé
nghi. Thé nghi nay thuong co6 16p melanin bao ve,
nén cé kha niang khang diéu kién ngoai canh bat
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thuan nhu tia UV ctia 4nh sang mat troi, enzyme
trong hé tiéu héa cta dong vat [1, 2]. Verticillium
dahlize ciing giong nhu cic ching nim con lai,
ching t4n cong vao ré cla cay trong tir giai doan
rat som va gay nén cac bénh héo rit cho cay
trong. Nhitng cay trong da bi nhiém nim
V. dahliae khi da biéu hién bénh thuong khong
chita dugc. Nam V. dahliae thuong phat tan kha
nhanh do ¢6 kha nang hinh thanh bao tt nhé va
thé nghi. Ca hai thé nay déu phat tan rat nhanh
theo dat va nudc trén bé mat do kich thudc rat
nhé [1, 2, 4, 5]. Vi vay, viéec phong chong bénh do
nam V. dahliae gay ra gip nhiéu kho khan. Hién
van chua tim duoc loai thudc ddc tri nAm bénh
nay mot cach hiéu qua ma cht yéu van st dung
hoéa chat dé diét ndm. Cac loai héa chat nay
thuong gay anh hudng tiéu cuc toi can bang sinh
thai, vat nuoi va con nguoi [1, 2].

Véi muc tiéu phat trién phuong phap tri ndm
hiéu qua, it doc hai cho con nguoi va vat nuoi. Viéc
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stt dung phuong phap sinh hoc phan tt nhim tc
ché biéu hién ctia cac gene quan trong lién quan
dén budc dau qua trinh xam nhiém ctia ndm vao
cay trong dang duoc quan tim nghién ctu. Dé
thuc hién huéng nghién ctru do, trudc tién vai tro
ctia cac gene lién quan dén budc dau xam nhiém
vao cay trong can dugc quan tiAm nghién ctru.
Gene PRI duoc biét c6 lien quan dén kha ning
khang diéu kién ngoai canh bat thuan. Va ciing
duoc biét dén voi vai tro nhu gene diéu khién su
biéu hién ctia mot s6 gene khac. Theo nghién ciu
ctia Cappellini va cs (2019), Wang (2009), su biéu
hién ctia gene PRI & nam Fusarium oxysporum
tang cudng manh trong qua trinh xaAm nhiém vao
cay ca chua [6, 7]. Tuy nhién vai tro ctia gene PRI
& nam V. dahliae chua duoc hiéu ro. Nhim tao ra
coéng cu phuc vu cho nghién ctu vi tri, chiic nang,
su twong tac cua protein PRI voi cac protein khac
trong nam V. dahlize, da thuc hién nghién ctu tao
ching vi khuin A. tumefaciens mang vector tai to
hop pGreen3-PRI1.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Vi khuin Escherichia coli ching DHba, vi
khudn A tumefaciens ching AGL1, nam
V. dahliae va vector pGreen3 duoc cung cap boi
Vién Vi sinh vat va Di truyén, Dai hoc Goettingen,
Cong hoa Lién bang DPtc. Vi khudn £. coli duoc
nudi cay trong diéu kién 37°C, trong khi vi khuin
A. tumefaciens va nam V. dahliae duoc nudi trong
diéu kiéen nhiet do 25°C. Kit Phusion ADN
polymerase duoc cung cdp boi hiang Thermo
Scientific. Cac héa chat dung tao méi truong nuodi
cdy duoc cung cap béi hang Sigmar-Aldrich (St.
Louis, Missouri, United States). Cac cap moi st
dung trong nghién cttu duoc cung cip bdi Cong ty
TNHH thanh vién sinh héa Phu Sa.

2.2. Phuong phap nghién cttu

2.2.1. Phuong phap tich ADN tong so tir soi
ndm V. dahliae

Néam V. dahliae dugc nudi tang sinh trong moi
truong potatoes dextro broth (PDB), soi ndm duoc
thu bang cach loc v6i mang loc miracloth
(Calbiochem, Darmstadt, Germany) va nghién

thanh bot min trong nito 1ong. Bot ndm nay sé
duoc st dung d€ tach ADN. Phuong phap tach
chiét va tinh sach ADN duoc cai bién tir phuong
phap ctia Kolar va cs (1998) [8]. Khoang 1,0 g bot
ndm da duoc nghién min noi trén dugc cho vao
ong eppendorf (2 ml). Sau d6 bé sung 1 ml dung
dich tach ADN (50 mM Tris pH 7.2, 50 mM EDTA,
3% SDS va 1% 2-Mercaptoethanol) vao 6ng chta
bot ndm ndi trén, tron déu bot ndm va dung dich
tach trudce khi u & 65°C trong 1 gio. Hon hop trén
duoc ly tam véi toc do 13.000 vong/phut trong 5
phut. Tiép d6, 1.000 pl dich néi dwoc chuyén sang
ong eppendorf 2 ml méi @é tron voi 800 ul dung
dich phenol: chloroform (24 : 1). Hon hop nay
dugc ly tim trong vong 20 phut & 13.000
vong/pht. Dich ndi duoc stt dung dé két tia ADN
bang cach chuyén 400 pl dung dich néi sang ong
eppendorf 1,5 ml méi ¢6 chita 600 ul dung dich
isopropanol. Hén hop nay duoc dao déu truoc khi
ly tam voéi toc d6 t6i da trong vong 10 phut. Can
ADN thu duoc sé dugc lam kho & 37°C trong vong
30 phut trude khi hoa tan véi 50 ul dung dich TE.
ARN trong mau ADN thu duoc sé duoc loai bé bing
RNase (10 mg/ml) khi G trong 65°C trong 30 phut.
Chat luong ADN téng s6 duoc kiém tra trén gel
agarose 1%.

222 Phuong phdp thiét ké cip moi nhan
gene PR1

Céc cap mdi dac hiéu dé nhan gene PRI duoc
thiét ké dua trén trinh tuw genomic ctia gene PRI
ctia nam V. dahliae duoc 1dy tir co s& dit lieu cta
nam V. dahlize JR2 trén trang Ensembl fungi [9].
Trinh tu 2.000 bp phia truéc gene vao toan b viung
doc mo open reading frame (ORF) ciia gene PRI
duoc dua vao chuong trinh Primer 3 plus dé thiét
ké moi va kiém tra [10, 11]. Cac méi duoc thiét ké
dua trén mot s6 tiéu chudn sau: Kich thuéc moi
dao dong tir 18-22 bp, ty 1& GC tir 30-60%, nhiét do
gan moi tir 55-65°C, kich thudc san phdm PCR dao
dong tir 1.800 - 2.000 bp, sw khac nhau giita moi
xudi va modi nguoc khong qua 5°C. Ving ADN
duoc nhan chita khoang 1.300 bp phia truéc cua
gene va ving doc m& gene khong chira bo ba két
thic. Cap moéi thu duoc tir chuong trinh sé duoc bd
sung dau treo phtt hop cho qua trinh gin néi bing
enzyme T4 ADN polymerase. Dau treo ctia moi
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xudi gébm 15 nucleotide c6 trinh ti bd sung voi
doan ADN lién ké tren plasmid pGreen3. Pau treo
clia moéi nguoc gém 15 nucleotide (GCCCTT
GCTCACCAT) cta doan ADN ma hoa cho protein
lien két (linker), phan gitp cho hai protein gin voi
nhau mot cach linh déng va 15 nucleotide c6 trinh
tr b6 sung véi doan ADN lién ké trén plasmid
pGreen3. Doan nucleotide dugc gach chan trong
trinh tw moi 1a 15 nuleotide bd sung véi trinh tu
trén plasmid goc, phan chir dam 1a trinh ty ADN
ma hoa protein lién két (linker).

PR1-F: AGCACTAGTCTCGAGACCGAAATCG
CAGGAATG

PR1-R: GCTCACCATGGTACCATGGTGAGCA
AGGGCGATCTTCTTGGGTGGCTTGTA

2.2.3. Phuong phdp nhan doan trinh tr ADN
bang phan ung PCR

Doan trinh tu phia truéc gene PRI va phan
doc mé ctia gene dugc nhan lén bang chudi triung
hop Polymerase chain reaction (PCR) v6i enzyme
Phusion ADN polymerase trong moi truong dém
HF (HF buffer) véi cip moi dic hiéu néu trén
[12]. Phan tmg chudi trung hop duwoc bat dau
bang qua trinh bién tinh & 98°C trong 1 phut, sau
d6 phan ung duoc trai qua 40 chu ky gém 3 giai
doan: bién tinh & 98°C trong 10 gidy; gan moéi &
63°C trong 15 giay; kéo dai & 72°C va phan tng
PCR duoc két thac sau khi kéo dai & 72°C trong 5
phut. San phdm cta phan tng duogc gitt & 8°C cho
dén khi stt dung. San phdm phan tmg PCR duoc
kiém tra trén gel agarose 1%. Bang ADN tuong
tng voi kich thudce doan trinh tw ADN 1a 1.900 bp
duoc tach ra khoi gel agarose bang bo kit
QIAquick Gel Extraction theo hudéng dan cia nha
san xudt.

2.2.4. Phuong phap tao vector tdi t6 hop

Poan ADN mang 1,3 kb trinh tu phia trudc va
vung doc mé ctia gene PRI duoc nhan lén bang
phan tmg PCR véi cap moéi tuong tng cé chia dau
treo 1a 15 nucleotit b§ sung voi trinh tu lién ké
trong vector pGreen3 [13]. Poan ADN nay sé duoc
tu dong tao dau treo va gin vao vector pGreen3
dua trén phan tmg tu cit va noi cia enzyme T4
DNA polymerase. D€ thyc hién dugc diéu do, trudc
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tien vector pGreen3 phai duoc cit mé vong nho 2
phan tmg cét voi 2 enzyme gioi han Xhol va Kpnl
trong moi truong dém R cia hang Thermor
scientific. Vector da dugc cit mé vong cung véi
doan ADN mang trinh tu phia truéc gene va ving
doc mé cia gene duoc tron véoi nhau theo ty 1é 1
phan tir vector va 2 phan tir sdn phdm PCR can
chén vao vector. Mot thé tich 5 ul hon hop nay
duoc tron voi dung dich dém BSA 1 ul; NEB 21 ul
va théem enzym T4 ADN polymerase 0,2 ul. Hon
hop nay duogc xtt Iy dat trén da trong 1 phut; sau dé
chuyén lén bé 6n nhiét 50°C 30 giay va cudi cung
cho len da 10 phut trudc khi duoc chuyén vao té
bao kha bién E. coli theo phuong phap soc nhiét
[14, 15].

2.2.5. Phuong phap kiém tra vector t4i t6 hop

Sau khi cac dong khuédn lac E. coli da phat
trién 6n dinh trén moi truong chon loc cé chira
khéang sinh kanamycin. Nhitng dong phét trién tot
duoc chon loc va nuéi riéng ré trong moi truong
LB c6 chita 100 pg kanamycin/l. Dung dich nuéi
cdy duoc thu bang cach ly tam, plasmid duoc thu
bing bo kit Plasmid minipreb ctia hang Qiagen.
Cac plasmid sé duoc cat kiém tra véi enzyme gidi
han EcoRV trong moi truong dém R ctia hang
Thermor Scientific. Khi d6 vector tai t6 hop sé cho
2 bang ADN trén agarose gel véi kich thudc du
kién lan luot 1a 3,3 kb va 9,4 kb. Trong khi dé
vector tu dong vong sé cho 1 bang ADN cé kich
thudc 1a 10,9 kb. Mot vector c6 két qua cat kiém
tra nhu gia thuyét néu ra duoc gti di xac dinh
trinh tu nucleotit. Trinh tu ctia vung trudc gene va
vung doc mé cua gene PRI duoc xac dinh boi
hang Cosmogenetech 1an luot voi hai médi PR1-P1:
ATGCAGATCACCACGTTTCT va GFP-R: TTACT
TGTACAGCTCGTCCAT néu trén. Trinh tu
nucleotide thu duoc sé duwoc so sanh voi trinh tu
cia gene PRI va vung promoter ctia niam
V. dahliae trén chuong trinh Align Sequence
Nucleotide trén trang NCBI va chuong trinh
MultAlin version 5.4.1 [16, 17].

2.2.6. Phuong phap chuyén gene vao vi khuan
A. tumefaciens

Vector tai t6 hop sau khi da duoc kiém tra
bing enzyme cat giéi han va xac dinh trinh ty sé
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dugc chuyén vao vi khudn A. tumefaciens theo
phuong phap cta Jyothishwaran va cs (2007) [18]
v6i mot s6 diéu chinh nhu sau: 1.000 ng plasmid
tai t6 hop duoc tron voi 200 ul t€ bao kha bién
A. tumefaciens trong 6ng eppendorf 1,5 ml. 6ng
chtra hon hop trén duoc dat trén da trong 10 phut,
chuyén vao nito 16ng 10 phut va soc nhiét & 37°C
trong 10 phut. Sau do, 600 ul dung dich Super
Optimal broth with Catabolite repression (SOC)
duoc b sung vao 6ng chita hon hop té bao kha
bién. Hon hop nay duoc nudi & 28°C trén may lac
trong vong 90 phut. Sau khi nuéi cay dich nuoi
duoc ly tam trong 5 phut voi toc do 5.000 vong/
phut. Cin té bao thu duogc sé duoc cdy trai trén dia
petri c6 chita moi truong LB c6 b sung khang
sinh kanamycin. Dia petri chtta dich nuéi nay duogc
nudéi & 25°C trong 3 ngay. Chung vi khuidn A
tumefaciens thu duoc duoc kiém tra lai bang phan
tung PCR véi cdp moi dac hieu PR1-F/PR1-R duoc
néu ra & trén,

@

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thiét ké vector tai t6 hop bing
phan mém SnapGen Viewer

Két qua thiét ké vector tai t6 hop pGreen3-PRI
tréen phan mém SnapGen Viewer 3.2.1 [19] duoc
thé hién trong hinh 1. Trinh tu phia truéc (1,3 kb)
va trinh tr gene PRI khong chta bo ba két thuc
duoc gin vao trudc cau trac biéu hién cta gene
chon loc GFP trén vector pGreen3 gitra hai vi tri
nhan biét ctia enzyme gioi han Xhol va Kpnl [14].
Phan trinh ty nam gitta gene PRI va gene GFP, c6
b6 tri 15 nucleotid ma héa cho 5 axit amin cta
doan lien két protein (linker) giup cho ciu tric
protein-protein linh dong hon va khong lam anh
huéng dén kha ning thuc hién chitc nang cta
protein nghién cttu. D€ tién hanh gan duoc trinh tu
noi trén vao vector pGreen3, trude tién cac trinh tu
nay can phai duoc khuéch dai bang phan tmg PCR
v6i cap moi dac hiéu.

@)
Hinh 1. Két qua thiét ké vector tai t6 hop pGreen3-PR1

(a) vector goc pGreen3; (b) vector pGreen3-PR1 t4i t6 hop

3.2. Két qua nhan dong gene PRI va doan
promoter clia n6 bing phan tmg PCR

Két qua PCR doan gene PRI va trinh tu
promoter ctia nd v6i cap moi dic hiéu PR1-F/PR1-
R duoc thé hién & hinh 2.

Hinh 2 cho thay, gene PRI va phan promoter
da duoc nhan lén bing phan tmg PCR. Két qua
dién di san phdm PCR cho mot bang duy nhat kich
thuéc khoang 1,9 kb twong tng véi kich thudc caa
gene PRI va promoter da duoc thiét ké dé gan vao

vector tai t6 hop. Sau khi cac bang ADN twong tmg
trén gel duoc cat ra, chung sé duoc tinh sach bing
bo kit tach ADN tir gel cta hiang Qiagene theo
huéng dan cta nha san xuat. Sau d6 trinh tu ADN
nay sé duoc gin voi vector pGreen3 da duoc cit
mé& vong san boi enzyme T4 ADN polymerase dé
tao nén vector tai t6 hop pGreen3-PRI. Cac dong
té bao vi khuédn E. coli mang vector tai t6 hop duoc
sang loc trén moi truong LB cé chita 100 mg
khang sinh kanamycin. Ba ching vi khuin E. coli
sinh treéng manh trén moi truong chon loc duoc
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lwa chon dé tién hanh nuoi riéng trong moi truong
LB long qua dém trudc khi tach ADN plasmid dé
cat kiém tra.

Két qua & hinh 2 cho thdy, gene PRI va phan
promoter da dugc nhan lén bing phan tng PCR.
Két qua dién di san phdm PCR cho mét bang duy
nhat kich thudc khoang 1,9 kb tuong tng voi kich
thudc cta gene PRI va promoter da duoc thiét ké
dé gin vao vector tai t6 hop. Sau khi cac bing
ADN tuong ung trén gel duogc cat ra, chung sé
duoc tinh sach bang bo kit tich ADN tir gel cta
hang Qiagene theo huéng dan ctia nha san xuat.
Sau d6 trinh tw ADN nay sé duoc gin véi vector
pGreen3 da dugc cat mé vong san bdi enzyme T4
ADN polymerase dé tao nén vector tai t6 hop
pGreen3-PR1. Cac dong té bao vi khuidn E. coli
mang vector tai t6 hop duoc sang loc trén moi
truong LB c6 chira 100 mg khang sinh kanamycin.
Ba chting vi khuin £ coli sinh truéng manh trén
moi truong chon loc dugc lwa chon dé tién hanh
nudi riéng trong méi truong LB long qua dém
trudce khi tach ADN plasmid dé cit kiém tra.

M 1 2 3

1,9 kb

Hinh 2. K&t qua nhan dong trinh tu phia truéc 1,3
kb va gene PRI

M. thang chuin ADN 1 kb, 1-3. Sin phim
nhan gene PRI va phan promoter

3.3. Két qua kiém tra vector tai t6 hop
pGreen3- PRI bang phan ting cit gioi han

Cac chung vi khuin E. coli néi trén sau khi
duoc nuoéi cdy qua dém trong moi truong LB trén
may lac sé duoc tién hanh tach plasmid véi bo kit
Plasmid minipreb ctia hang Qiagene. Plasmid thu

duoc sé duoc st dung dé kiém tra va so sanh voi
vector goc pGreen3 thong qua phan tng cit voi
enzyme gi6i han EcoRV trong moi truong dém R
ctia hang Thermor scientific. Két qua cat kiém tra
va dién di trén gel agarose duoc thé hién trong
hinh 3.

Két qua ¢ hinh 3 cho thdy, vector t4i t6 hop s6
1, 2 va s6 3 mang di phan tich c6 2 bang ADN sang
ro tuong tng voi kich thuéc lan luot 1a 3,3 kb va
9,4 kb. Kich thudc nay phu hop véi kich thude gia
dinh trong vector pGreen3-PRI. Trong vector tai to
hop trén phan mém Snapgene viewer tim thdy 2 vi
tri nhan biét ctla enzyme cit giéi han EcoRV.
Khoang cach giita hai enzyme cat nay lan luot la
3,3 kb va 9,4 kb (Hinh 1a). Trong khi d6 vector
goc pGreen 3 d6i chimg chi c6 1 bang ADN tuong
duong voi kich thudc 16n hon bang 9,4 kb cta
vector tai t6 hop. Piéu nay phu hop v6i mo hinh
vector pGreen3 trén phan mém Snapgene viewer.
Trén phan mém vector nay chi c6 1 vi tri nhan biét
clia enzyme cat giéi han EcoRV. Do vay, néu dudi
thing vector nay ra thanh doan ADN tai vi tri
enzyme cat gioi han EcoRV, doan ADN nay dai
10,9 kb (Hinh 1b). Tir két qua trén cho thay, két
qua thuc nghiém voéi ly thuyét trén so d6 mo
phong hoan toan triing khop. Tir do c6 thé khang
dinh da tao thanh cong vector tai t6 hop pGreen3-
PRI phuc vu cong tac nghién ctru vé chirc ning, vi
tri, tuong tac ctia protein PR1.

Nghién cttu nay cho thay, khi tao trinh tu moi
c6 chtra 15 nucleotid bd sung véi trinh tu trén
vector goc dong thoi st dung enzyme T4 ADN
polymerase cho hiéu qua tao vector tai t§ hop rat
cao. Chi chon ngau nhién 3 ching vi khu4n sinh
trudng tot trén moi truong chon loc dem nudi cay
trén moi truong LB sau d6 cat kiém tra bing
enzyme cat giéi han, ca ba chiing mang di kiém tra
déu mang doan ADN duoc chén vao theo ding
thiet ké. Day 1a phuong phép tao vector tai t6 hop
hiéu qua co6 thé gép phan gidm ap luc va rat ngan
thoi gian tao vector tai t6 hop cho nha khoa hoc.
So sanh voi phuong phdp tao vector tai t6 hop
truyén thong da nhan thay rang phuong phap tao
vector bang b sung trinh tuy dau treo vao moi va
stt dung enzyme T4 ADN polymerase hiéu qua cao
hon han.
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Green3-PR1
T 3 3 pGreen3

M

94Kk 10,9 kb

33k

Hinh 3. Két qua kiém tra vector t4i t hop pGreen3-
PRIV bang enzyme cat gioi han EcoR

M- thang chudn ADN. 1-3 - cdc dong vector tii
t6 hop pGreen3-PRI khic nhau. pGreen3 -
doi ching duong.

Thong thuong dé gan mot gene vao vector
theo phuong phép truyén théng sé phai nhan lén
bang phan tmg PCR, sau d6 cit san phdm PCR voi
enzyme cat gi6i han, sau d6 thuc hién phan tmg
gan noi voi enzyme T4 ligate. Tuy nhién, phuong
phap nay thuong ty 1é thanh cong khong cao. Dé
sang loc dugc cac khuidn lac mang gene mong

mudn, phai tién hanh phan tmg colony PCR nham
sang loc nhanh cac ching vi khuidn mang gene
dich. Sau d6 tién hanh nudi riéng va cit kiém tra
voi enzyme cit giéi han [20, 14]. Tuy nhién voi
phuong phap st dung T4 ADN polymerase nay,
khong can phai cat san pham PCR voi enzyme gioi
han va ciing khong can phai thuc hién phan tng
colony PCR.

bé khang dinh két qua tao vector tai té hop,
plasmid tai t6 hop s6 3 duoc gt di xac dinh trinh tu.

3.4. Két qua xac dinh trinh tr doan ADN duoc
chén vao vector tai t6 hop

Plasmid t4i t6 hop s6 3 duwoc lua chon dé xac
dinh trinh tu lan luot bang méi PRI-PI va GFP-R,
Dé kiém tra vi tri gan ndi gitta gene PRIva GFPcod
tén tai cac nucleotide ma héa cho doan protein
linker nhu thiét ké hay khong, tién hanh so sanh
trinh tw ADN thu dugc va vung trinh tu gene PRI
va GFPtrén vector mo hinh. Két qua so sanh duoc
thé hién trong bang 1.

Bang 1. Két qua so sanh trinh tw ADN thu duoc va trinh tir ADN tir ngan hang dit lieu ctia ndm V. dahliae

AL s N 2 Tyléebao | Tyletwong | Chiéu dai doan mang so
Ténmoi | biémtoida | Tong diém phii (%) déng () sanh (bp)
PRI-P1 1.977 2.040 80% 100% 1.070
GFP-R 1.977 2.040 80% 100% 1.070

Két qua so sanh chi ra trinh tu ADN thu duoc
cd v6i moi PRI-PI va mdéi GFP.R cho su tuong
déng 100% voi trinh ty tréen ngan hang dir lieu.
Phan trinh tu tuong déng c6 chiéu dai 1.070 bp
chiém 80% trong téng trinh tw ctia gene PRI va
gene GFP. Két qua so sanh trinh tu bing chuong
trinh MultAlin version 5.4.1 cho thdy, trinh tu
ADN thu duoc bing ca hai méi giong nhau va
giong trinh ty trén so d6 da thiét ké [16]. Diéu nay
c6 nghia la ving linker nam gitra hai gene PRI va
GFPduoc gin dung nhu thiét ké (Hinh 4).

Tt két qua giai trinh tw va két qua cit bing
enzyme gi6i han khang dinh rang da tao thanh
cong vector tai t6 hop pGreen3-PRI c6 chia gene
PRI va 1,3 kb promoter phia truéc. Trinh tu nay
duoc gan voi gene GFP thong qua doan ADN dai

Nguon: NCBI BLAST nucleotid [17]
15 nucleotide ma héa cho doan amino axit cta
protein lién két (linker).

Theo nghién ctru ctia Bui va cs (2013) viéc gan
cac doan trinh ti vao mot vector sé phai tién hanh
cat mé& vong vector va gin timg doan mot [14].
Quy trinh nay mat kha nhiéu thoi gian va ty lé gan
chinh x4c doan can chén kha thap [20, 14]. Trong
nghién ctru nay, chi ra rang viéc két hop giita thiét
ké vector trén phan mém Snapgene Viewer tao ra
cap moi chtra 15 nucleotide bé sung voi doan trinh
tw ADN ké tiép trong vector va stt dung enzyme T4
ADN polymerase gop phan ting hiéu qua cta viéc
thiét ké vector tai t6 hop, dong thoi tiét kiém thoi
gian tao vector tai t6 hop. Enzyme T4 ADN
polymerase duogc st dung dé thuc hién déng thoi 2
chitc ning 1a tao dau treo va gin noi cac doan
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ADN. Viéc thiét ké dé hai protein cung duoc diéu
khién béi mot promoter & sinh vat nhan chuén rat
phtic tap. Néu ca hai ving doc mé& cta hai gene
thiét ké déu chira bo ba két thuc thi viéc biéu hién
dong thoi hai protein sé khong thanh cong. Bén
canh d6, néu trong hai protein thiéu di mot protein
lien két sé dan dén nhiéu két qua khong mong

1 10 20 30 a0 Bo

muoén, chitc ning ctia mét trong hai protein hoac
ca hai protein sé kém di [21, 13]. Chinh vi vy viéc
thiét ké mot doan ADN dai 15 nucleotide ma héa
cho 5 amino axit cta protein lién két (linker) dé
tang s linh hoat cho protein PR1 va GFP khi duoc
biéu hién.

Plroend-PR1-3-PRL-F
Plroend-PR1-1-6I P=R

TGy

131 140 150 160 170

260

plirend-PRI-3-PR1-F TCacen
Poreon3=-PR1-3-GFP=R COCCARCACCARG
Phroend-PRL r(url(vrnmﬂtntnﬂlﬂ(lmm([rn GECHCACCAAGE

©. GECARCHC CARGE

290 200

phraand-pRi-2-pR1-F
G- wan 3=PR1 R

PGroen3-PRI-3-PRL-F
Poron3-PR1-3-GFP-R
PGroond-PRL
Consensus

K00 690

plraend-PRL-2-PRI-F CATEC
1-3-GFP=R  CATCS

GTAMCGGECACANGTTC
oo TAMACGGECACARGT TC
AR ARGTTC

2

Plcoond-PR1=3-PR1-F
Pl ond-PR1 R

Pphreend-PRI-3-PR1-F

PBreend-PRI-3-GFP-R  TC
pliroond-PRI  T(
Cansonauo

IAC THCARGACCE GLGE

1060 1070 1000 1090

1100 1110 3 1140 11 1160 1170

T TATATCATGCCONCARS

ACInCoTC TRTATCRTGOCEGnEnG
1190 1200 1210 1220

GCAGE TCGCCGACCHC TAC

1230 1240 1250 1260 1270 1200 1290 1300

CCONGTECG

Hinh 4. Két qua so sanh trinh tir ADN thu duoc va trinh te ADN trén mo hinh vector da duoc xay dung
béng chuong trinh MultAlin version 5.4.1.

3.5. Két qua chuyén vector pGreen3-PRI vao
vi khuén A. fumefaciens
M 1 7) 3 4 5 (4

Hinh 5. Két qua kiém tra cac dong khudn lac A.
tumefaciens bing phan tng PCR.

M-Thang chuin ADN 1 kb. (+) doi chimg
duong ADN plasmid pGreen-PRI1. 1-5 cdc dong vi
khudn A. tumefacien mang di kiém tra

Vector pGreen3-PRI (1.000 ng) duoc tron véi
té bao kha bién caa vi khuin A. tumefaciens dé

chuyén vector vao vi khuin bang phuong phap séc
nhiét [18] v6i 3 budc nhu sau: Hon hop trén duoc
dat trong da trong 5 phut, sau do chuyén vao nito
l6ng trong 5 phut. Cuéi cting hén hop trén duoc
chuyén vao trong ti 37°C trong 5 phut trudc khi
duoc co dic va cdy trai lén moi treong chon loc c6
chita khang sinh kanamycin. Két qua thu duoc 5
khuén lac c6 kha ning song trén moi truong cé
chta kanamycin. Nam khuén lac nay duoc kiém
tra bang phan tng PCR khudn lac voi cac cip moi
dic hiéu PRI-F/PRI-R. Két qua dién di san phdm
PCR duoc thé hién ¢ hinh 5.

Két qua & hinh 5 cho thdy, ca 5 ching A
tumeftaciens thu dugc déu xuit hién mot bang
ADN tuong ung voi kich thuéc khoang 1,9 kb.
Kich thuwdc nay twong duong vé6i kich thudc ctaa
bang ADN duoc nhén 1én tir plasmid pGreen3-PRJ,
doi ching duong. Diéu nay chimg té cd 5 ching
thu duoc déu mang vector tai t6 hop. Cac chiing vi
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khuén nay dugc nuoi riéng ré va git trong glycerol
& -80°C d@é st dung khi can. Chiung s6 3 duoc st
dung @€ bién nap vao V. dahliaze JR2 dé tao thé dot
bién trong cac nghién ctu tiép theo.

4, KET LUAN

ba tao thanh cong ching vi khuidn A
tumefacien c6 chita vector tai t6 hop pGreen3-
PRI, vector c6 chtta gene PRI duoc gin voi gene
GFP thong qua 15 nucleotide ma héa cho mot
doan cua protein lién két. St dung chuong trinh
Snapgen Viewer da thiét ké duoc mo hinh vector
tai t6 hop pGreen3-PR1 co6 chta doan trinh tu
promoter ctia gene PRI, gene PRI va gene GFP.
Sau d6 doan trinh tu promoter va trinh tu gene
PRI (1,9 kb) da duoc nhan lén véi cap moéi dic
hiéu biang phuong phap PCR. Doan trinh tu nay
cting da duoc chén vao vector pGreen3 nim phia
truoc gene GFP va lien két voi gene nay thong
qua doan ADN gdém 15 nucleotide ma hoa cho
protein lien két. Vector tai t6 hop da duoc cat
kiém tra bang enzyme gi¢i han va giai trinh tu voi
hai méi PRI-PI va GFP-R. Vector tai t6 hop nay
da duwoc chuyén thanh cong vao vi khudn A.
tumefacien san sang cho cong tac chuyén gene va
nghién cttu chic nang gene trén ndm V. dahliae.
Két qua nghién ctru dong thoi chi ra ring phuong
phap tao vector tai t6 hop st dung enzyme T4
ADN polymerase két hop xay dung so d6 bang
phian mém Snapgene viewer cho hiéu quéd tao
vector tai t6 hop cao. Phuong phap nay cé thé
ung dung trong cac nghién ctru tao vector tai td
hop trong d6 co su két néi ctia nhiéu doan ADN.

LOI CAM ON
Cong trinh nghién ciu ndy duoc tai tro boi Bo

Gido duc va Pao tao va Pai hoc Thai Nguyén
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CREATE THE STRAIN OF Agrobacterium tumefaciens CARRYING
THE RECOMBINANT VECTOR pGreen3 -PRI

Nguyen Thi Huong!, Nguyen Duy Linh!, Duong Thi Thanh? Bui Tri Thuc?
! Faculty of Biotechnology, Thai Nguyen University of Sciences, Thai Nguyen University
? Faculty Biotechnology, and Food Technology, Thai Nguyen University of Agriculture and
Forestry, Thai Nguyen University
Summary

Verticillium fungus is known for premature wilting and aging in many crops, significantly
affecting crop yield. Currently, there is no specific method to control this type of fungus and only
uses conventional chemical treatments. Using molecular biology techniques to inhibit the
invasion of the fungus into the host is being interesting study. The PRI gene is known to be
related to the early stages of the fungus’s invasion process into the host. To study the function of
the PRI gene in V. dahliae fungus, we created a strain of Agrobacterium tumefaciens (A.
tumefaciens) carrying the recombinant vector pGreen3-PRI1. In this study, we used SnapGene
Viewer software and genetic modification techniques to create the recombinant vector pGreen3-
PRI, in which the PRI gene was fused with the GFP gene through a 15-nucleotide encoding
sequence for a linker protein. SnapGene Viewer software was used to create the model of the
recombinant vector pGreen3-PR1. The sequence of the PRI gene and its promoter was amplified
by PCR using specific primer pairs. The PCR product of 1.9 kb was ligated into the pGreen3
vector to create the recombinant vector pGreen3-PR1. The recombinant vector was confirmed by
restriction enzyme digestion with EcoRV and sequence analysis using PRI-PI and GFP-R
primers. The result of the DNA sequence inserted into the recombinant vector shows 100%
similarity with the sequence that was inserted into the vector designed using SnapGene Viewer
software. The recombinant vector was then successfully transformed into A. furnefaciens bacteria
using a heat shock method. The A. fumefaciens strain carrying the pGreen3-PRI recombinant
vector is now ready for further research on the position and function of the PRI gene in
Verticillium fungus.
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