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Verticillium dahliae is a noxious fungal pathogen that affects plants. It
can cause wilting and premature senescence in many crops, seriously
affecting crop productivity. The PR1 gene has been mentioned in
many previous studies, which may be related to the initial stage of the
host infection process. To serve research on the role of the PR1 gene
in V. dahliae, a strain of A. tumefaciens bacteria containing the pKO2-
PR1 vector was created. The vector pKO2-PR1 design model was
successfully created using Snapgen Viewer software. The pKO2-PR1
vector contains two segments of sequence before and after the PR1
gene (1.8 kb). These segments were amplified by PCR and cloned
into a recombination vector. The resulting recombined vector was
verified by using the Xhol restriction enzyme. The sequence of the
pKO2-PR1 vector was fully consistent with the initial design model.
The pKO2-PR1 vector was successfully transferred into A.
tumefaciens bacteria. The A. tumefaciens strain carrying the pKO2-
PR1 vector is an important tool for gene deletion and functional study
of the PR1 gene in V. dahliae.
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Verticillium dahliae 1& mot loai nam gay bénh nguy hai ¢ thuc vat.
Chuing 1a nguyén nhan chinh gay lén bénh héo va gia sém & nhiéu loai
cdy trong, gay anh huéng nghiém trong dén nang sudt cy trong. Gene
PR1 dugc nhic dén trong nhiéu nghién ctu trude do, nd co thé lién
quan dén giai doan dau cua qué trinh xam nhiém vao vat chu. Bé phuc
vu cOng tac nghién ctu vé vai trd cua gene PR1 & nam V. dahlia,
chang vi khuan Agrobacterium tumefaciens c6 chira vector x6a gene
pKO2-PR1 da dugc thiét k& M6 hinh thiét ké vector pKO2-PR1 di
duoc tao thanh cdng bang phan mém Snapgen Viewer. Vector pKO2-
PR1 chira hai doan rinh ty phia tru¢c va phia sau gene PR1 (1,8 kb).
Hai doan nay di dugc nhéan Ién bang phuong phap PCR va dugc gin
Va0 vector tai to hop. Két qua gan néi vector tai to hop da duoc kiém
tra bang phuong phép cit enzyme gisi han Xhol. Két qua giai trinh tu
vector pKO2-PR1 hoan toan phu hgp véi mé hinh vector da dugc xay
dung ban dau. Vector pKO2-PR1 ching s 2 da dwoc chuyén thanh
cong vao vi khuan A. tumefacien. Ching vi khuan A. tumefacien mang
vector pKO2-PR1 di tao ra la cdng cu quan trong trong nghién cuu
chirc nang cua gene PR1 trén nam V. dahliae.
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1. Giéi thiéu

Verticillium thuoc mét chi nim trong bd Ascomycota, 1a loai nAm bénh dién hinh & thuc vat.
Chdng 1a nguy@n nhan chinh gay 1&n bénh héo va gia sém ¢ nhiéu loai cay trong cé gia tri kinh té
cao nhu ca chua, khoai tdy, cai bap, sip lo, 6t chudng... [1]. C6 ba ching khéc nhau cia nam
Verticillium bao gom Nam Verticillium albo-atrum, Verticillium dahliae va ndm Verticillium
longisporum [1]. Mdi chung c6 su da dang khac nhau vé ky chu. Chung Verticillium longisporum
c6 ky chu rong hon so véi hai dong con lai. Verticillium dahliae tan cong vao cay trong tir giai
doan rat som théng qua ré va gay nén cac triéu ching héo & cay bi bénh [1], [2]. Nam V. dahliae
thuong cu trii trong dat dudi dang thé nghi nhu microsclerotia, khi phat hién ra vat cha phu hop
n6 xam nhiém vao cy thong qua ré, sau d6 phat trién theo hé thong mé mach cua cdy roi phat tan
ra toan bo cay trf)ng Thé nghi caa nim V. dahliae thu:ong c6 mau den do chéat melanin c6 duoc
tao ra bén trong té bao thé nghi. Chat melanin nay gidp té bao nim V. dahliae c6 thé ton tai trong
dét 1én dén 15 ndm va co thé séng sau khi di qua hé tiéu hoa caa dong vat [3]. Chinh vi vay,
phong chéng bénh do nam Verticillium gay ra gap nhiéu khé khin. Bién phap khdng ché tac hai
cua nam Verticillium dahliae Ién cay trong da va dang duoc nghién ctu tai nhidu nudc trén thé
gisi. Tuy nhién, hién van chua tim duoc loai thude dac tri nam bénh nay mét cach hiéu qua, ma
cha yéu hién nay van str dung hoa chat dé diét nam. Cac loai hoa chit nay thuong gay anh huong
tGi can bang sinh thai, vat nudi va con ngudi. Nham phét trién phuong phap tri nam mang lai hiéu
qua cao, it doc hai cho con ngudi va vt nudi, gan ddy cac nha khoa hoc dwa ra gia thuyét vé khong
ché nam bénh mot cach hiéu qua bang cach ngan chan qua trinh xam nhiém ciia ndm vao ré thong
qua ngan chan biéu hién cuia cAc gene quan trong lién quan dén budc dau qua trinh xam nhiém vao
cay trong [4]-[6]. Viéc ‘nghién ctiu vai tro cua céc gene lién quan den bude dau xam nhidm gop
phan 1am 15 hon co ché cua qué trinh xam nhiém va gay bénh ¢ nam V. dahliae [7]; tir d6, c6 co
ché tac dong nham ngan chan sy x&m nhap caa nam Verticillium vao vat chu. Hién nay, chua c6
nhiéu nghién ciru vé nam V. dahliae ¢ Viét Nam. Nham tao ra cong cu dé x6a gene PR1 trén nam
V. dahliae, nghién ctu tao chung vi khuan A. tumefaciens mang vector x6a gene pKO2-PR1 di
dugc thuc hién.

Gene PR1 duoc biét dén nhu mot nhan t6 lién quan dén qua trinh gay bénh & mot sb loai nam
bénh [2], [4]. Trong nghién citu vé tuong tac giita Cay trong Voi nam V. dahliae, n6 tang cuong
biéu hién khi twong tac véi té bao vat chu [8]. Trong nghién ctu vé nhan té phién ma Som1 va
Vta3, gen nay giam biéu hién manh trén cac thé dot bién SOM1 va VTA3 [2]. Viéc tim ra vai trd
cua gene nay trong qua trinh xam nhlem sém c6 thé dua ra nhing goi y hitu ich trong cac nghién
ctru vé cac ché pham khdng ché nam gay bénh V. dahliae. Bé nghién ctru v& chuc nang cua gene
nay ching ta can c6 cong cu hitu hiéu, dic biét 1a cong cu trong xda gene tao thé dot bién mat
gene PR1. Trong nghién ciu ndy, chung vi khuan A. tumefacien mang vector x6a gene pKO2-
PR1 di duoc tao ra, day 1a mot céng cu quan trong dé phuc vu cong tac x6a gene va nghién ctu
chtre ning cua gene PR1 trén ndm V. dahliae.

2. Vat li¢u va phwong phap nghién ciu
2.1. Vat ligu

Vi khuan Escherichia coli ching DH5a, vi khuan A. tumefaciens chung AGL1 va nim
V. dahliae dugc cung cip boi Vién Vi sinh vat va di truyén, Dai Hoc Goettingen, Cong hoa Lién
Bang Duc. Vi khuan E. coli dugc nudi cdy & 37°C, trong khi vi khuan A. tumefaciens va nam
V. dahliae dugc nudi ¢ nhiét d6 25°C. Kit Phusion DNA polymerase dwoc cung cip bai hang
Thermo Scientific. Cac cip mdi dic hiéu dugc cung cap boi Cong ty Trach nhiém hitu han mot
thanh vién Sinh héa Phu Sa.

2.2. Phwong phdp nghién cuu

2.2.1. Tach chiét DNA tir sgi nam V. dahliae
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NAm V. dahliae dugc nudi trong méi trudng potatoes dextro broth (PDB), duoc thu bing cach
loc v&i mang loc miracloth (Calbiochem, Darmstadt, Germany) va nghién thanh bot min trong
nito 1ong. Bot nam nay s& duoc sir dung dé tach DNA. Phuong phap tach chiét duoc cai tién tir
phuong phap cua Kolar va cong sy [9]. Khoang 1,0 g bot nam néi trén duoc cho vao 6ng
eppendorf (2ml); sau do, b6 sung vao 6ng chira bot nim 1 ml dung dich tich DNA (50 mM Tris
pH 7,2, 50 mM EDTA, 3% SDS va 1% 2-Mercaptoethanol) da dugc lam néng & 65°C, tron déu
va i1 6 65°C trong 1 gio. Hon hop trén duoc ly tam véi toe do tdi da trong 5 phut. Tiép do, 800 pul
dich ndi duoc chuyén sang ng eppendorf méi dé tron véi 800 ul dung dich phenol:chloroform
(24:1). Hon hop nay dugc ly tam trong vong 20 phut ¢ 13000 vong/phut. 400 pl dich noi dugc
chuyen sang 6ng eppendorf 1,5 ml méi ¢ chira 600 pl dung dich isopropanol. Hon hop nay dwoc
dao déu trude khi ly tam véi toe do t6i da trong vong 10 phit. Can DNA thu duoc s& duoc lam
khd & 37°C trong vong 30 phut, sau d6 duoc hoa tan véi 50 pl dung dich TE. RNA trong mau
DNA thu dugc s& duoc loai bo bang cach b sung 4 pl dung dich RNase (10 mg/ml) va 1 trong
65°C trong 30 phut. Chét lugng DNA tong s6 duogc kiém tra trén gel agarose 1%.

2.2.2. Phuong phdp thiét ké cap moi dac hiéu

Céc cap mdi dic hiéu duoc thiét ké duya trén trinh ty DNA cua gene PR1 cua nim V. dahliae
duoc lay tir co so dit liéu caa nim V. dahliae JR2 trén trang Ensembl fungi. Trinh tu DNA
2000 bp phia trudce va 2000 bp phia sau caa gene PR1 lan luot dugc dua vao chuong trinh Primer
3 plus dé thiét ké mdi [10]. Cac mdi duoc thiét ké dua trén mot sb tiéu chuan sau: kich thudc moi
tir 18-22 bp, ty 1é GC tir 40-60%, nhiét do gan moi tir 63-65°C, kich thudc san pham PCR dao
dong tir 1.700-1.900 bp, sw khac nhau gitta moi xudi va moi nguoc khdng qua 5°C. Cap moi thu
dugc tir chuong trinh s& dugc st dung dé bo sung dau treo pht hop cho qua trinh gan ndi bang
enzyme T4 DNA polymerase. Dau treo cua cac mdi gom 17 nucleotide lan luot c6 trinh tu bo
sung voi doan DNA lién ké trén plasmid goc. Poan nucleotide dugc gach chan trong trinh tu moi
1a 17 nuleotide bd sung véi trinh ty trén plasmid géc.

2.2.3. Phuong phdp nhdn doan trinh tir DNA bang phan ing PCR

Khoang 100 ng DNA thu dugc & trén s& duoc sir dung lam khudn cho phan ng chudi tring
hop Polymerase chain reaction (PCR). Doan trinh ty phia truéc va phia sau gene PR1 lan luot
dugc nhan lén bang enzyme Phusion DNA polymerase trong moi truong dém HF (HF buffer) voi
cap mdi dac hiéu. Theo d6, doan PR1F1 dugc nhan 18n véi cap moi

PR1F1-F: TACGAATTCTTAATTAACCAACGACATGTTGATGACTGCG

PR1F1-R: CTAGTGAGCTCGATATCCAAGGTTGCTGAGGAACAGGACA

va doan PR1F2 duoc nhén Ién vaéi cap moi

PR1F2-F: TCGAGAGGCCTTCTAGATGTGCAACGGGTCTGATTTAAACTTGT

PR1F2-R: CACAGTACACGAGGACTT GGCACGCCTTATATGTCCTGTAAAT.

Chu trinh nhiét caa phan tmg PCR duoc bit diu bang quéa trinh bién tinh ¢ 98°C trong 1 phit,
tiép sau do 1a 40 chu ky gém 03 giai doan: bién tinh ¢ 98°C trong 10 gidy; gan mdi & 65°C trong
15 giay; kéo dai & 72°C va phan tmg PCR dugc két thuc sau giai doan kéo dai ¢ 72°C trong 5
phat. San pham cua phan tng duoc giit & 8°C cho dén khi sir dung. San pham phan ung PCR
dugc kiém tra trén gel agarose 1%. Poan DNA tuong ing véi kich thudc doan trinh ty DNA
PRIF1 (1.810 bp) va PRIF2 (1.846) dugc tach ra khoi gel agarose bang bo kit QIAquick Gel
Extraction theo huéng dan caa nha san xuat.

2.2.4. Phwrong phdp tao vector tai to hop nho enzyme T4 DNA polymerase

Phuong phap nhén gene va gan ndi: Hai doan DNA PRIF1 va PRIF2 dugc nhan Ién bang
phan tng PCR v&i cap mdi tuong tng c6 chira dau treo 1a 17 nucleotit bd sung Vi trinh tu cua
doan DNA lién ké trong vector pKO2 [11]. Hai doan DNA nay s€ dugc ty dong gan vao vector
dwa trén phan Gng tu cit va ndi cia enzyme T4 DNA polymerase. Dé thuc hién dugc diéu do,
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trudce tién vector pKO2 dugc cit 1am 3 phan nho 2 phan Gng cat bang enzyme gigi han. Phan ing
thir nhét véi 2 enzym Pacl va EcoRV trong dém Cfr9l cua hing Thermo scientific. Phan @ng thir
hai vé6i hai enzyme Xbal va Sbfl. Sau hai phan ung cit, vector dugc chia 1am 2 phan cé kich
thudc lan luot 13 986 bp va 6.738 bp. Hai doan DNA nay cling véi hai doan DNA PRIF1 va
PRIF2 duoc tron véi nhau theo ty 16 1 phan tir vector va 2 phan tir san pham PCR can chén vao
vector. 5 ul hdn hop nay duoc tron véi dung dich dém BSA 1 ul; NEB.2 1 ul va thém enzym T4
DNA polymerase 0,2 ul. H3n hop nay duoc dat trén da trong 1 phit; sau d6 chuyén I&n bé 6n
nhiét 50°C 30 gidy va cudi cung cho 1én da 10 phut truée khi dugc chuyén vao té bao kha bién E.
coli theo phwong phap sdc nhiét [12].

2.2.5. Phuong phdp kiém tra vector tai té hop

Khuan lac ¢ kha niang moc trén mdi trudng LB ¢6 chira khang sinh kanamycin duoc chon loc
va nudi riéng ré trong méi truong LB cd chira 100 g kanamycin/l. Cac khuan lac thu dugc s&
dugc kiém tra voi enzyme cat giéi han Xhol. Khi d6, vector tai to hop s& cho 02 bang DNA trén
agarose gel véi kich thugc dy kién lan Iuot 12 2,5 kb va 8,8 kb. Trong khi d6, vector tu dong vong
s€ cho 01 bang DNA c¢ kich thuéc la 7,7 kb. Mot chung E. coli duong tinh c¢6 kha nang sinh
truong tot s& duoc chon loc dé guri di xac dinh trinh tu nucleotit. Trinh ty cta vung truéc gene va
sau gene PR1 dugc xac dinh boi hdng Cosmogenetech véi cap moéi PR1F1-F/PR1F2-F néu trén.
Trinh tu nucleotide thu duoc sé duoc so sanh véi trinh tu phia trudgc va phia sau gene PR1 cua
nim V. dahliae trén ngan hang gen.

2.2.6. Phwrong phdp bién nap gene vao vi khuan A. tumefaciens

Phuong phéap bién nap gene vao vi khuan A. tumefaciens dugc cai tién tir phuong phap cua
Jyothishwaran va cong sy [13], 1000 ng plasmid tai té hop duoc tron véi 200 pl té bao kha bién
A. tumefaciens trong 6ng eppendorf 1,5 ml. Ong chaa hon hop trén duoc dit trén da trong 10
phut, chuyén vao nito 1ong 10 phat va sbc nhiét & 37°C trong 10 phat. Sau d6, 600 pl dung dich
Super Optimal broth with Catabolite repression (SOC) duoc bd sung vao éng chira hdn hop té
bao kha bién. H3n hop nay duoc nudi & 28°C trén may lic trong vong 90 phit. Cin té bao dugc
thu bang céach ly tm dich nudi ¢ 10.000 vong/phit s& duoc cdy trai trén dia petri c6 chira moi
truong LB ¢6 bo sung khang sinh kanamycin. Pia méi trudng nay duoc nudi ¢ 25°C trong 3
ngdy. Chung vi khuan thu duoc duoc kiém tra lai bing phan wng PCR véi cap méi dic hiéu
PR1F1-F/PR1F1-R.

3. Két qua va thao luan
3.1. Két qud thiét ké vector tai té hgp bang phan mém SnapGen Viewer

Viéc thiét ké so @6 vector md phong su Iap ghép cua cac doan gene véi nhau trong vector tai
t6 hop c6 vai tro nhu mot ban v& ky thuat, né gop phan lam cho ngudi nghién ctu biét rd va
chinh xé&c vé cai minh 1am va han ché nhirng sai sot khi 1am thuc té. Tir d6, so d6 vector nay hd
trg nguoi 1am thi nghiém thiét ké cap moi nhan nhitng doan trinh ty can thiét va hra chon phuong
phép kiém tra két qua cua phan tng gén ndi mot cach dé dang. Két qua thiét ké vector téi t6 hop
pKO2-PR1 trén phan mém SnapGen Viewer 3.2.1 duoc thé hién trong Hinh 1.

Trinh tu phia truéc (1,8 kb) cia gene PR1 dwoc gan vao trudc cau tric biéu hién cua gene
chon loc CroNAT trén vector pKO2 gitra hai vi tri nhan biét caa enzyme gii han Pacl va EcoRV
[7]. Trong khi d6, doan trinh ty 1,8 kb phia sau gene duoc chén vao phia sau ciu trdc gene sang
loc CroNAT va nam giita hai enzyme cat gigi han Xbal va Sbfl. Khi dugc chuyén vao co thé ciia
nam V. dahliae, cau tric nay s& gilp cho viéc thay thé gene PR1 bang cau trlic cua gene sang loc
CroNAT theo co ché trao d6i chéo. Tir d6, co thé nim V. dahliae dot bién c6 kha niang khang
khang sinh CroNAT. Dé tién hanh gan dugc trinh ty phia truéc va phia sau cua gene PR1 vao
vector x6a gen, trudc tién cac trinh ty nay can phai dugc khuéch dai bang phan ang PCR véi cap
mdi dic hiéu.
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RB (11.010 .. 11.052) PR1-F2_R RB
(7355) XhoI g

173..9216) PR1-F2_F_ A

pKO2-PR1

pKO21 11.452 bp

7789 bp
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%
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\\\\‘\
b, P
(6605) Xhol 1\.-\41
(6359 .. 6398) PR1-F1_F ,
a b 8 Kanamycin

Hinh 1. Két qua thiét ké vector x6a gene PR1
a - vector pKO2 gdc; b - vector pKO2-PR1 tai té hop

3.2. Két qud nhdn dong dogn trinh tw phia trwéc (PR1F1) va dogn trinh tw phia sau gene
(PR1F2) bang phan #ng PCR

Két qua PCR doan trinh ty phia truéc (PR1F1) va phia sau gene PR1 (PR1F2) véi cap moi
dac hiéu dugc thé hién & hinh bén duéi.
M F1-1 F1-2 F1-2 F2-2

2,0kb

1,5kb

Hinh 2. Két qua nhan dong trinh tu phia treéc va phia sau gene PR1.
F1, F2 la trinh ty phia trweéc va phia sau gen. M thang chugn DNA 1 kb
Tir két qua hinh 2 cho thdy, ca ving trinh tu phia truéce va sau gene PR1 di dwoc nhan 1én lan

luot bang cip mdi dic hiéu PR1F1-F/PR1F1-R va PR1F2-F/PR1F2-R. Két qua dién di cho mot
bang duy nhat kich thude khoang 1,8 kb twong tng véi kich thude ving duoc thiét ké dé gan vao
vector x6a gen. Sau khi duoc nhan 1én, cac vung trinh ty trén s& duoc tinh sach bang b kit tach
DNA tir gel. Sau do, trinh tuy DNA ndy s& duoc gan voi hai doan cua vector pKO2 da dugc cit
m& vong sin boi enzym T4 DNA polymerase dé tao nén vector pkKO2-PR1 sir dung trong x6a
gen. Céc dong té bao mang vector tai t hop duoc sang loc trén méi truong LB ¢6 chira 100 mg
khéng sinh kanamycin. Hai chang E. coli sinh treéng manh trén méi trudng chon loc dugc tién
hanh nui riéng trong moi truong LB long qua dém trude khi tach DNA plasmid dé cit kiém tra.
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3.3. Két qua kiém tra vector tai té hgp pKO2-PR1 bang phdn iing cdt gidi han

Vector x6a gene pKO2-PR1 dugc cat kiém tra voi enzyme giéi han Xhol. Két qua cat kiém tra
va dién di trén gel agarose duoc thé hién trong hinh 3.

Két qua hinh 3 cho thay, vector tai to hop s6 1 va s6 2 mang di phan tich c6 2 bang DNA
tuong ung voi kich thudce lan luot 1a 2,5 kb va 8,8 kb. Kich thudc ndy phu hop véi ly thuyét néu
ra trong vector pKO2-PR1 ¢ 2 vi tri nhan biét ciia enzyme giéi han Xhol, trong khi vector pKO2
dbi chiing chi ¢6 01 vi tri nhan biét duy nhat twong tng véi 01 biang duy nhat (myc 3.1). Diéu nay
ching to da tao duoc vector tai to hop pKO2-PR1 mang hai doan trinh tu PR1-F1 va PR1-F2
theo thiét ké & Hinh 1. Colony PCR 1a phuong phap dé sang loc nhanh céc ching vi khuan mang
gene dich. Phuong phap nay rat hitu ich khi phai tim ra nhitng chung vi khuan mang gen dich
trong hang tram nghin chung vi khuan thu dugc [14]. Nghién cau nay cho thay rang, hiéu qua
gan noi khi s dung enzyme T4 DNA polymerase rat cao. Chi chon ngau nhién 2 chiing vi khuan
sinh truong t6t dem cat kiém tra ca hai ching déu mang doan DNA dugc chén vao theo ding
thiét ké. Pay 1a phuong phép tao vector tai to hop hiéu qua cé thé gop phan giam ap luc cho nha
khoa hoc trong viéc thiét ké vector.

M 1 2 () (+)

Hinh 3. Két qua kiém tra vector x6a gene PR1 bang enzyme cdt gidi han Xhol.
M- thang chudn DNA 1 kb. (+) doi chitng dirong cdt vector pKO2. (-) doi chiing &m khong c6 DNA. 1-2
céc dong vector tai té hop khac nhau

Dé mot lan nira khing dinh két qua nghién cau, plasmid tai to hop dwoc gui di xac dinh trinh
tu hai doan DNA duoc chén vao.

3.4. Két qud xdc dinh trinh tw dogn DNA dwet chén vao vector tai to hep
Bang 1. Két qua so sanh trinh tir DNA thu dwoc sau xdc dinh trinh tie véi trinh tir vector pKO2-PR1

Ty l¢ bao phi Ty I¢ twong Chiéu dai doan

Tén meoi biem toi da Tong diém (%) ddng (%) twong déng
PR1 F2-F 1014 1014 4 100 549
PR1 F1-F 1009 1009 4 100 546

S6 liéu so sanh trén bang 1 cho thay, trinh tu DNA thu duoc voi moi PR1F1-F cho két qua
549 bp twong dong 100% vai trinh ty PRIF1 tir vi tri 6446 dén 6991. Trinh ty DNA dugc xé&c
dinh véi moi PR1F2-R c6 két qua 546 bp twong dong 100% so véi trinh tu PR1F2 tir vj tri 9329
dén 9877. Két hop két qua cat bang enzyme gidi han va két qua xac dinh trinh tu plasmid pKO2-
PR1 khang dinh da thanh cong trong thiét ké vector x6a gene pKO2-PR1 c6 chira doan DNA
trudc va sau gene trén nén vector pKO2. Theo nghién cuu cua Bui Tri Thic va COng su (2013),
viéc gin cac doan trinh ty vao mot vector s& phai tién hanh cit mo vong vector va gan tung doan
mot. Viéc lam nay mat kha nhiéu thoi gian va ty 1¢ gin chinh xac doan can chén khé thap [15].
Trong nghién ctiu nay, két qua nghién cau chi ra rang, viéc két hop giita thiét ké vector trén phan
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mém, tao ra cap mdi chira nhitng doan trinh ty b sung véi doan trinh ty DNA ké tiép trong so do
va sir dung enzyme T4 DNA polymerase g6p phan ting hiéu qua cua viéc thiét ké vector téi to hop,
ddng thoi tiét kiém thoi gian tao vector tir 3-4 doan DNA khéc nhau. Trong nghién ctu nay, mot
phan tng gan ndi duy nhat dugc dung dé gin 4 doan DNA vai nhau thanh mot vector téi to hop.

3.5. Két qua bién nap vector pkO2-PR1 vao vi khudn A. tumefaciens

Vector pKO2-PR1 dugc bién nap vao vi khuan A. tumefaciens bang phwong phap soc nhiét voi
03 budc nhu sau: 100 ug plasmid duoc tron vai 200 pl té bao kha bién A. tumefaciens. Hon hop
trén dugc dat trong da 5 phut, sau do chuyén vao nito 16ng trong 5 phit. Cudi ciing hdn hop nay
duogc dit trong ta 37°C trong 5 phut truéc khi cdy trai 16n méi truong chon loc ¢d chira khang sinh
kanamycin. Két qua thu duoc 3 khuan lac ¢6 kha ning séng trén méi truong ¢ chira kanamycin.
Ba khuan lac nay duoc kiém tra bang phan ung PCR tryc tiép tir khuan lac vai cap moi dac higu
PR1F1-F/PR1F1-R. Két qua dién di san pham phan g PCR dugc thé hién & hinh 4.

M 1 3 3 (+)

2,0kb

1,5 kb

Hinh 4. Két qud kiém tra ba khudn lac A. tumefaciens bang phan #ing PCR khudn lac.
M- thang chuan DNA 1 kb. (+) doi chimg dwong DNA plasmid pKO2-PR1. 1-3 cac dong vi khuan A.
tumefacien bien ngp

Tir két qua ¢ hinh 4 cho thiy, ca ba ching A. tumefaciens dugc kiém tra déu xuat hién mot
bing DNA duy nhét kich thuéc khoang 1,8 kb tuong tng véi kich thuéc ving PR1-F1 va tuong
duong v6i bang DNA dbi chung. Cac chung A. tumefaciens thu duoc nay duoc nudi riéng ré va
giir trong glycerol & -80°C dé sir dung khi can. Chuang sé 2 duoc sir dung dé bién nap vao V.
dahliae JR2 dé tao thé dot bién trong cac nghién ctu tiép theo.

4. Két luan

Két qua nghién ciru cho thay, chung vi khuan A. tumefacien c6 chira vector x6a gene pKO2-
PR1 da duogc tao thanh cdng. M6 hinh vector x6a gene pKO2-PR1 c6 chira doan phia trudc va
sau gene PR1 trén nén vector pKO2 da duoc thiét ké bang chuong trinh Snapgen Viewer. Poan
trinh tu phia true va phia sau gene PR1 (1,8 kb) di duoc nhan Ién véi cap mdi dic hiéu bing
phuong phap PCR. Pong thoi, hai doan trinh tu nay da duoc chén vao vector pKO2, doan 1
(PR1F1) nam phia truéc gene croNAT va doan 2 (PR1F2) nam sau gene croNAT. Két qua kiém
tra vector tai t6 hop ddng thoi bang phuwong phap cit enzyme gigi han va phuong phap xac dinh
trinh tu chi ra rang, vector x6a gene pKO2-PR1 di duoc tao thanh cong. Vector tai to hop nay da
dugc bién nap vao vi khuan A. tumefacien sin sang cho cong tac x6a gene va nghién ctu chirc
ning cua gene PR1 trén nam V. dahliae.
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