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TOM TAT

bau twong (Glycine max 1.) 1a mot ngudn cung cap dau thuc vat va protein quan trong. Tuy nhién, ning
suat va san luong dau tuong dang bi anh huéng béi con trung gay hai, dac biét 1a sau duc qua Etella
zinkenella Treitschke. Cac cay trong chuyén gen khang sau dang duoc st dung rong rai trén thé gioi,
nhung cay dau tuong chuyén gen khang sau duc qua van con han ché. Nghién ctru nay duoc tién hanh dé
cai bién va thiét ké vector biéu hién thuc vat mang gen cry2Ak1 dang dai va cai bién nham cung cip vat lieu
di truyén cho cong tac chon tao cay dau twong chuyén gen c6 kha niang khang sau duc qua théng qua vi

khuén Agrobacterium tumefaciens.

Tirkhéa: Bacillus thuringiensis, cry2Ahl, Etiella zinkenella, tich dong, dau tuong, vector pZY101-Asc.

1. AT VAN BE

Pau twong (Glycine max L.) 1a mot trong nhiing
cay tréng ho dau quan trong trong viéc cung cap dau
thuc vat va protein. Ngoai ra, hat dau twong ciing
chtta nhiéu vitamin thi€t yéu cho stc khde
(Mourtzinis et al, 2017; Abdel-Wahab, 2019). Hon
nita, cay dau tuong la cay trong c6 kha nang co dinh
dam cao, rat thich hop trong viéc cai tao dat va luan
phién cay trong (Morrison et al, 2017; Mourtzinis et
al, 2017). Boi vay, dau tuong duoc coi la mot trong
nhitng cay tréong quan trong trong hé thong nong
nghiép Viét Nam. Tuy nhién, san luong dau tuong
trong nuéc khong dt cho nhu cau trong nuéc, hang
nam phai nhap khiu dau twong véi so luong 16n. Dé
giam thiéu sy phu thudc vao ngudn dau twong nhap
kh4u, thi viéc ting ning suit nhim nang cao san
luong dau twong 1a giai phap chi yéu, vi dién tich san
xuat dau twong khé c6 thé mé rong (Tran Thi Cuc
Hoa va cs, 2016; Gain, 2018; FAOSTAT, 2019).
Nhung sau hai 1a mot trong nhitng yéu té lam gidm
nang suat cay dau tuong; trong d6, sau duc qua dau
twong Etiella zinkenella Treitschke 1a nguyén nhan
chinh. Khoang 20% san luong dau tuong trén thé gioi
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hang nam bi anh hudng truc ti€p hoic gian ti€p boi
sau duc qua dau tuong (Abdel-Wahab, 2019).

bé doi pho voi sau hai trén cay dau tuong noi
chung va sau duc qua noéi riéng, st dung cac giong
khang 1a bién phap t6i wu nhat. Tuy nhién, cac
phuong phép truyén thong nhiam tao ra giéng dau
twong khang sau khong dat hiéu qua cao (Boethel,
1999), nén viéc chuyén gen khang sau vao cac giong
dau teong duoc ap dung rong rai trén thé gioi. Trong
d6, cac gen khang sau c6 nguon goc tir cac ching vi
khuin Bacillus thuringiensis (B) 1a duoc stt dung
nhiéu nhat. Cac gen B¢ ma hoéa cho cac protein doc
t6 Cry (crystal dendotoxin), Cyt (cytolysin) va Vip
(vegetative insecticidal protein) duoc biét 1a c6 kha
nang diét 4u trung bo Canh vay, Hai canh, Canh
ctmg, Canh ngtta, Tuyén trung... (Crickmore et al,
2013).

Két qua nghién ctu cta ching t6i (sé liéu chira
cong bo) da chi ra rang, protein Cry2Ah1 thuoc nhém
doc t6 Cry thu duoc khi biéu hién gen cry2Ah1 (duoc
phan 1ap tir chiing BtBD8.2 ban dia & Viet Nam) trong
vi khudn Escherichia coli c6 thé tiéu diét sau duc qua
dau tuong trong diéu kién nhan tao. Trén co s& nay,
ching t6i da thiét ké vector biéu hién thuc vat pZY101-
Asc mang gen cry2AhI-wt (dang dai) va cb (cai bién)
nham phuc vu cho viéc bién nap cic gen nay vao cay
dau tuong dé tang cuong kha ning khang sau duc qua.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu
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Gen cryZAhl-wt dugc nhom nghién ctu cia
Vién Cong nghé Sinh hoc phan 1ap tir chiing vi khu4n
Bt BD8.2 ciia Viéet Nam va nhan dong trong Vector
pJET1.2. Vector pRTL2 va pZY101-Asc (Hinh 1) do
Trung tam Quéc gia Cong nghé sinh hoc — Truong
Dai hoc Missouri, Hoa Ky cung cip. Cac cdu trac
vector tach dong, vector biéu hién va chting vi khuin
E. coli Topl0 duwoc luu gitr tai Phong thi nghiém
Trong diém Cong nghé té bao thuc vat — Vién Di
truyén Nong nghiép.

rop (MBY) |

Hinh 1. Cac vector sir dung trong nghién ciru
Chui thich: A, Ciu tric vector pRTL2: B, Ciu tric
vector biéu hién thirc vit pZY101-Asc
2.2. Phuong phép nghién ciru
2.2.1. Cii bién gen cry2Ahl

Coéng cu OPTIMIZER
(http://genomes.urv.es/OPTIMIZER/) va thong tin
vé ty 1é % cac bo ba ma hoa toi wu cho cac gen trong
cay dau tuong (http://www.kazusa.or.jp/codon/cgi-
bin/showcodon.cgi?species=3847) duoc sit dung dé
cai bién gen cry2AhI-wtban dau.

222 Tong hop nhin tao va tich dong gen
cry2Ahl-ch

Gen cryZAhl-cb duoc chia thanh nhing doan
ngan c6 kich thuoc khoang 75 nucleotide va sau do

duoc téng hop trén nén frit téng hop gen theo cong
nghé ctia Cong ty Sinh héa Phu Sa (Can Tho, Viet
Nam). Tiép theo, doan gen cry2Ah1-ch duoc khuéch
dai bang PCR v6i cap méi 2Ahcb-Syt-F/2Ah1ch-Syt-R
(Bang 1) stt dung enzyme Phusion™ High-Fidelity
DNA Polymerase (ThermoFisher Scientific, Hoa Ky)
voi diéu kién phan tmg va chu trinh nhiét theo huong
dan cta nha san xuit. San phdm PCR ctia gen
cry2Ahl1-ch duoc tinh sach truc tiép bing kit PCR
Purification (Jena Bioscience, Ptc) va st dung cho
phan tmg ghép ndi vao vector pUC19 (da duoc cit va
xt ly bing enzyme giéi han Smal) theo quy trinh
eClone ctia Cong ty Sinh héa Phu Sa véi thanh phan
phan tng: Vector pUC19 100 ng, san phdm PCR 300
ng, dung dich dém eClone 1,5 yl, enzyme eClone 1,0
pl, nudce cat 2 1an trong tong thé tich 15 pl. Phan tmg
duoc 4 & 37°C trong 15 phut va dat trén da dé st
dung cho bién nap vao t€ bao kha bién E. coli Top10
theo phuong phap s6c nhiét (Froger, Hall, 2007).

Tiép theo, dich khudn duoc cdy trai va nuoi trén
dia moi truong LB dac c6 bd sung 100 mg/L khang
sinh Ampicillin & 37°C qua dém. Cac khuédn lac tai t6
hop pUC19:cry2Ahl-ch moc trén dia moi truong co
chtra khang sinh duoc lua chon dé kiém tra bing PCR
voi cap modi pUC19-F/R (Bang 1) sit dung kit PCR EZ
Mix-Tracking Dye (Cong ty Sinh héa Phu Sa, Viét
Nam) theo huéng dan cta nha san xuat. Cac khuin
lac duong tinh v6i PCR duoc lua chon d€ nuoi ting
sinh khéi & 37°C qua dém trong mdi truong LB 16ng
c6 bd sung 100 mg/L khang sinh Ampicillin va st
dung cho tach chiét DNA plasmid bang kit Fast-n-
Easy Plasmid Mini-Prep (Jena Bioscience, Ptc). Cac
DNA plasmid tinh sach ctia vector pUCI19:cry2AhI-cb
duoc stt dung cho gidi trinh tu véi cac cap moi pUC19-
F/Rva 2Ahlcb-Seql/2 (Bang 1).

Bang 1. Trinh tiy méi stt dung trong nghién ciru

STT Tén moi Trinh ty (5°-3) Muc dich

1 2Ah1cb-Syt-F GCCAGTGAATTCGAGCTCGGTACCC Cap méi st dung cho téng

2 2Ah1chb-SyttR | TGCAGGTCGACTCTAGAGGATCCCC hop gen cry2Ahl-ch

3 pUC19-F CAAGGCGATTAAGTTGGGTAAC Cap moéi cia vector tach

4 pUC19-R ATTTCACACAGGAAACAGCTATGA dong pUC19

5 2Ahl1cb-Seql TGTTCCCTTGTCTATTACCTCG Cap moi st dung cho giai

6 2Ah1cb-Seq2 TTTCTCAGGAGCAAGATTGACTC trinh tu cia gen cryZAhl-cb
trong vector pUC19

7 2Ah1wt-Ncol-F |CGC CCATGG ATGAATAATGTATTGAATAGCG |Cap mdi cho tach dong gen

8 2Ah1wt-Smal-R |GTA CCCGGG TTAATAAAGTGGTGAAATA cryZAhI-wt
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9 2Ahlcb-Ncol-F |TATA

CCATGG | Cap mdi cho tach dong gen

ATGAATAATGTCCTTAACTCTGGA

cry2Ahl-ch

10 2Ah1cb-Smal-R

GATG CCCGGG TTAGTATAACGGAGAGAT

11 |35SF

CTTCGCAAGACCCTTCCTC

Mbi xudi tir ving promoter

12 |pRTL2-R

ACTGGTGATTTTTGCGGACT

358 va mbi nguoc tir viing
két thac pRTL2 duoc st
dung cho giai trinh ty

13 [Seq_2Ahlwt-R

CTACATTATACGCATCACCATTAGTAGCTC

Cap moi cho gidi trinh tu

14  |Seq_2Ahlwt-F

AATTCGGGTACTCAATTTGAGCTTATGAA

gen cryllawt trong vector
pRTL2

15 Seq_2Ahlch-R

ATTTGTAGCCCTTCCAGAGTTAAGGAC

Cap moi cho gidi trinh tu

16 Seq_2Ahlch-F

TTAAACAGTGGCACACAGTTCGAGCTAAT

gen cryllach trong vector
pRTL2

2.2.3 Thiét ké vector biéu hién thurc vat mang
gen cry2Ahl-wt va cb

Ghép noi gen cry2Ahl-wt va cb vdo vector
PRTL2

Dé thiét ké vector biéu hién thuc vat chira doan
gen cryZAhI quan tam, cac doan gen cryZAhl-wtva
cb dugc khuéch dai bang PCR tir DNA plasmid cta
cac vector tach dong chita cac doan gen cryZAhI-wt
va cb v6i cac cap moi dic hiéu cho gen cry2AhL-wt
(2Ah1wt-Ncol-F/2Ah1wt-Smal-R) va cb (2Ahlch-
Ncol-F/2Ahlcb-Smal-R) (Bang 1) st dung
Phusion™ High-Fidelity DNA Polymerase theo
huéng dan cta nha san xuét. Sau d6, san phdm PCR
cta cry2Ahl-wt va cb duoc cat bing 2 enzyme gioi
han Ncol va Smal (ThermoFisher Scientific, Hoa Ky)
va chay dién di trén gel agarose 1%. DPoan gen cua
cry2AhI-wtva cb trén bang dién di dugc thu nhan va
tinh sach bing kit QIAquick Gel Extraction (Qiagen,
btrc). San pham tinh sach ctia doan gen cry2AhI-wt
va cb duoc st dung dé ghép néi voi vector pRTL2 (da
duoc cat va xt Iy boi 2 enzyme giéi han Neol va Smal
truoc d6) bang T4 DNA ligase (ThermoFisher
Scientific, Hoa Ky) theo huéng dan ctia nha cung
cap.

Chon loc cdc vector tdi t6 hop mang gen
cry2Ahl-wt va cb bang PCR

San pham tai t6 hop ctia phan tmg ghép noi dugc
stt dung dé bién nap vao vi khudn E. coli Top10 bang
phuong phap soc nhiét. Tiép theo, dich khuin bién
nap duoc cdy trai va nuoi trén dia moi truong LB dac
c6 bé sung 100 mg/L khang sinh Ampicillin & 37°C
qua dém. Cac khuin lac mang vector tai t6 hop
DPRTL2:cry2AhI-wt va cb moc trén dia LB c6 chia
khang sinh duoc lua chon dé kiém tra bang PCR véi

cac cip moi dac hiéu cho gen cry2AhI-wt (2Ahlwt-
Ncol-F/2Ahlwt-Smal-R) va c¢b (2Ahlch-Ncol-
F/2Ahlcb-Smal-R) (Bang 1) st dung kit PCR EZ
Mix-Tracking Dye. San phdm PCR duoc kiém tra
béang dién di trén gel agarose 1%.

Gidi trinh tir gen

Cac khuén lac duong tinh véi cac cap mai dac hiéu
cho gen ay2Ahlwt va cb tiép tuc duoc lua chon cho
nuoi ting sinh khéi trong moéi truong LB 16ng c6 bd
sung 100 mg/L khang sinh Ampicillin & 37°C qua dém
va tach chiét DNA plasmid st dung kit Fastn-Easy
Plasmid Mini-Prep. Cac DNA plasmid tinh sach cta
vector tai t6 hop pRTL2cry2AhI-wtva cb duoc st dung
cho gidi trinh tu voi cap moi 35S-F/pRTL2-R; thém vao
do, doi voi vector tai t6 hop pRTLZ2cry2AhLwt st dung
them cap modi Seq 2AhlwtF/Seq 2AhlwtR va
PRI 2cry2AhLwt st dung cap moi Seq 2AhlchF/
Seq_2Ahlcb-R (Bang 1).

Ghép noi doan gen cry2Ahl-wt va cb vdo vector
bi€u hién thuc vat pZY101-Asc

Sau kiém tra bang giai trinh tr, DNA plasmid ctia
vector pRTL2cry2AhLwt va cb duoc cat va xt ly véi
enzyme gi6i han AHimdIIl. San phim cit cta ciu trac
35Scry2AhI-wt va cb duoc xit ly tao dau bang véi T4
DNA polymerase (ThermoFisher Scientific, Hoa Ky).
Tiép theo, cac ciu trac 35Say2AhLwt va cb duoc st
dung cho phan tng ghép ndi vao vector biéu hién thuc
vat pZY101-Asc (da duoc cit voi enzyme gioi han HindIIl
vaxirly tao dau bang) bang enzyme T4 DNA ligase.

Cac vector tai t6 hop pZY101:35S:cry2Ah1-wt va
cb ctia phan tng ghép néi duoc stt dung cho bién nap
vao vi khuin E. coli Topl0 bing phuong phap soc
nhiét. Dich khudn duoc cay trai va nuéi trén dia moi
truong LB diac c6 bé sung 50 mg/L khang sinh
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Spectinomycin va 50 mg/L Streptomycin qua dém &
37°C. Cac khudn lac cta vector tai t6 hop
pZY101:35S:cry2Ahl-wt va cb moc trén dia moi
truong LB c6 chua khang sinh duoc lua chon dé
kiém tra bang PCR véi cac cap moi dac hiéu cho gen
cry2AhI-wt (2Ahlwt-Ncol-F/2Ahlwt-Smal-R) va cb
(2Ah1cb-Ncol-F/2Ahlcb-Smal-R) (Bang 1) st dung
kit PCR EZ Mix-Tracking Dye. Cudi cing, san phdm
PCR duoc kiém tra bing dién di trén gel agarose 1%.

3. KET QUA VA THAO LUAN

3.1. Cai bién gen cry24h1
Bang 2. Két qua cai bién trinh tw gen cry24h1

(Chui thich: *: thay doi Purines <> Pyrimidines;
# thay doi Purine <> Purine hodc Pyrimidine <->
Pyrimidine; Aa: amino acid; 2AhI-wt: cryZAhI-wt;
2AhI1-cb: cry2Ahl1-ch)

Dé cai bién gen cry2Ahl ngoai lai cho twong
thich voi hé gen caa cay dau twong nhung khong lam
mat chttc nang cta protein Cry2Ahl, trong nghién
citu nay di st dung cong cu OPTIMIZER

(http://genomes.urv.es/OPTIMIZER/) két hop
cung véi ty 1é phan tram cac codon ma hoa t6i wu cho
cac gen trong cay dau tueong
(http://www kazusa.or.jp/codon/cgi-
bin/showcodon.cgi?’species=3847) cho cai bién gen
cry2AhI-wt ban dau. Két qua cai bién duoc trinh bay
nhu trong bang 2.

Két qua cai bién cho thdy, gen cry2AhI-ch da co
st thay déi & mot s6 codon ma hoa cho cac amino
acid trong chubi trinh te gen nhung khong lam thay
d6i chiéu dai trinh tu so véi gen cry2AhI-wt ban dau
l1a 1899 bp va cung ma hoa cho 632 amino acid cta
protein Cry2Ahl. Cu thé, gen cry24hl-ch da c6 228
st thay déi nucleotide ctia cac Purines véi
Pyrimidines va nguoc lai so voi gen cry2Ahl-wt,
trong khi d6, co 226 su thay d6i nulceotide giita cac
Purine véi Purine hodc Pyrimidine voi Pyrimidine voi
nhau & gen cryZAhl-ch so voi wt. Hon nita, su thay
d6i nay dién ra & tat ca cac vi tri trong codon (tit N
5, vi du nhur c6 codon thay déi & vi tri nucleotide dau
tien (N,), c6 codon thay déi & vi tri nucleotide thi hai
(N,), c6 codon thay déi & vi tri nucleotide thit ba
(N;), va c6 truomg hop su thay déi nucleotide xay ra
& 2 hodc ca 3 vi tri ctia trong codon. Diéu dac biét, su
X40 tron nay da lam thay d6i vé ty le % GC gitra gen
cry2AhI-ch so voi wt. Cu thé, ty 1é % GC ctia gen
cry2AhI-wt ban dau chi chiém 34%, sau khi cai bién
ty 1&é nay da ting lén 43% & cry2Ahl-ch (Bang 2);
trong khi, ty 1é % GC t6i thiéu ctia cac gen trong hé
gen cua cay dau tuong dat it nhat 1a 40% (Hudson et
al, 2011). Diéu nay cho thdy, gen cry2Ahl-ch c6 thé
phu hop véi hé gen cta cay dau tuong.

Bang 3. Cac codon ma héa cho gen cry2Ah1 & dang dai va cai bién

Codons | 2Ahl-wt | 2Ahl-cb | Codons | 2Ahl-wt | 2Ahl-cb | Codons | 2Ahl-wt | 2Ahl-cb | Codons | 2Ahl-wt | 2Ahl-cb
GCA (A) 11 10 GCC (A) 3 7 GCG (A) B 2 GCT (A) 14 13
TGC (CO) [ 1 TGT (C) 2 1 GAC (D) 2 9 GAT (D) 22 15
GAA (E) 15 14 GAG (E) 7 8 TTC (F) B 14 TIT (F) 32 22
17 14 5 9 5 6 16 14
CAC (H) 4 4 CAT (H) 8 8 ATA (D 13 9 ATC (D B 9
ATT (D 15 14 AAA (K) 9 4 AAG (K) 1 6 ITA (L) 36 3
ITG (L) 7 14 CTA (L) kK 8 CTC (L) 1 12 CTG (L) 3 11
CTT (L) 14 17 ATG (M) 11 11 AAC (Y) 8 40 AAT ON) 61 29
CCA (P) 8 8 CCC (P) 1 3 CCG (P) 4 2 CCT (P) 11 11
CAA (Q) 23 20 CAG (Q) 7 10 AGA (R) 21 10 AGG (R) 2 12
CGA (R) 6 6 CGC (R) 0 2 CGG (R) 2 3 CGT (R) 6 E
AGC (S 4 8 AGT (S) 16 6 TCA (S) 15 11 TCC (S) 3 9
TCG (S) 4 7 TCT (S) 12 13 ACA (D) 20 14 ACC (D) 6 14
ACG (T) 5 6 ACT () 23 20 GTA (V) 14 - GTC (V) 1 10
GTG (V) 8 14 GTT (V) 19 14 IGG (W) 7 7 4 11
22 15 TAA () 1 1 TGA () 0 0 TAG () 0 0

(Chui thich: 2AhI-wt, cry2Ahl dang dai; 2Ah1-ch, cry2Ah1 cdi bién)
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Thém vao d6, su thay déi ctia cac nucleotide
trong cac codon ciing da dan téi su x40 tron vé so
luong cac codon ma hoa cho cac amino acid ctia gen
cry2AhI-chso voi wt. Cu thé, codon TTA ma hoa cho
Leucine (I) va codon AAT ma héa cho Asparagine
(N) da giam nhiéu nhat voi 1an luot 1a 33 va 32 lan,
nguoc lai codon AAC ciing ma hoa cho Asparagine
lai tang nhiéu nhat voi 32 lan tir 8 & gen cry2Ahl-wt
lén 40 & cry2Ahl-ch. Trong khi do, codon ATG (11
lan) ma hoa cho Methionine (M), CAC (4 lan) va
CAT (8 1an) cting ma hoa cho Histidine (H), CCA (8)
va CCT (11 1an) ma hoa cho Proline (P), CGA (6 1an)
ma hoa cho Serine (R), TGG (7 1an) ma hoa cho
Triptophan (W), va b ba két thac TAA (1 1an) 1a gitr
nguyén khong c6 su thay déi giita gen cry2AhI-wtva
ch (Bang 3).

L

Specific hits p—
Superfanilies Endotoxin N Endotoxin_mid superfamily — (m<menae ise st
L)

Specific hits 2 J—
Seperfanilies Endotoxin N Endotoxin_mid superfamily = (<t ise et

Hinh 2. Két qua phan tich cac viing bao thi cia gen
cry2Ahlwtva cbh

Chii thich: (A) Vung bdo thu cua gen cry2Ahl-
wt; (B) Ving bdo thii cia gen cry2Ahl-cb

Ngoai ra, khi phan tich trinh tw DNA cta gen
cry2AhI-wiva cb cho thdy, ca hai gen nay déu chira 3
ving doc t6 nam trén trinh tw DNA, bao gém mot
ving nodi doc té6 & dau N- (Endotoxin-N), mot ving
noi doc t0 ¢ gitta (Endotoxin_mid superfamily) va
mot ving noi doc t6 (CBM6-CBM35CBM36_like
superfamily) ndm & dau C- (Hinh 2); diéu nay ching
t6, mac du c6 su x4o tron nucleotide va thay déi vé so
lwongg cac codon ma hoa cho amino acid ctia gen
cry2Ahl-wtva cb, nhung trinh ty protein khong thay
déi va van giit nguyén dic tinh cdu tric cha protein
Cry2Ahl.

Cac két qua nay cho thay, gen cry2Ahl1 da duoc
cai bién thanh cong tit dang dai; mac du cé sy thay
ddi vé vi tri ctia cac nucleotide trong cac codon va s
luong cac codon ma hoéa nhung van gitt nguyén dac
trung cta protein Cry2Ahl ban dau. Nhu vay, gen
cry2AhI-ch duoc lga chon cho thiét ké vector biéu
hieén thuc vat phuc vu cho chuyén gen vao cay dau
tuong cung véi gen cry2Ahl-wtban dau.

3.2. Tong hop nhan tao va tach dong gen
cry2Ahl-chb

Gen cry2Ahl-ch sau khi duoc t6i wtu ma bo ba
thanh cong va bé sung thém vi tri cét ctia 2 enzyme
gi6i han Neol va Smal 1an luot & dau 5¢ va 3¢ cta trinh
te gen duoc téng hop nhan tao theo quy trinh va
phuong phap ctia Cong ty Sinh héa Phu Sa. San
phdm khuéch dai ctia gen cry2AhIL-chb sau khi téng
hop nhan tao duoc gin vao vector tach dong pUC19.
Tiép theo, vector tai t6 hop pUCI19-cry2AhI-cb duoc
bién nap vao ching vi khuin E. coli Top10. Cac
khuén lac cta vector tai t6 hop pUC19cry2Ahl-ch
moc trén dia moi truong LB dic cé chira 100 mg/L
khang sinh Ampicillin duoc Iua chon dé kiém tra
bang PCR v6i cap mdi pUC19-F/R (Bang 1).

A B

1 2 3 4 5 6 7 8 M

2000 bp

1000 bp
750 bp
500 bp

250 bp

100 bp

Hinh 3. Két qua tach dong gen cry2AhL-ch

Chii thich: (A) Két qua PCR khuin lac cua
vector téi t6 hop pUC19-cry2AhI-ch; 1-8: sdn phim
PCR cua cdc khuan lac; M, PSA DNA Ladder. (B)
Cau triic vector t4i t6 hop pUCI19:cry2Ah1-ch

Két qua kiém tra khuén lac ctia vector tai t6 hop
pUCI19:cry2AhI-cb cho thdy, mot s6 khudn lac cho
két qua duong tinh véi cip moi pUCI9-F/R c6 kich
khoang 1899 bp trung véi kich thuéc du doan cua
gen cry2AhLchbban dau (Hinh 3A). Véi két qua nay,
doan gen cry2Ahl-ch budc dau da duoc tach dong
thanh cong vao vector pUC19 (Hinh 3B). Tiép theo, 3
trong s6 6 khudn lac duong tinh véi PCR duoc lua
chon cho giai trinh tu. Két qua giai trinh tu cho thay,
ca 3 khuén lac c6 trinh tr hoan toan chinh xac véi
gen cry2AhI-ch da thiét ké ban dau (Bang 2).

3.3. Thiét ké vector biéu hién thuc vat mang gen
cry2AhI-wtva cb

Dé thiét ké vector biéu hién thuc vat chira cac
gen cryZAhI-wt va cb, doan gen cryZAhl-wt va cb
duoc khuéch dai bang PCR tir DNA plasmid ctia cac
vector tach dong cé chia cac doan gen tuong tng
béing cac cap moi dac hieu cry24hI-wt (2Ah1wt-Ncol-
F/2Ahlwt-Smal-R) va cay2Ahlcb (2Ahlch-Ncol
F/2Ah1chb-SmalR) (Bang 1). San phdm PCR cua cac
doan gen cry2AhI-wtva cb sau @6 duoc cat va xit ly
bing cac enzyme gidi han Ncol va Smal (Hinh 4A)
va ghép ndi vao vector pRLT2 (Hinh 1A va 4B) (da
duoc cit va xit ly voi enzyme gi6i han twong tng).
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Séan phdm cua vector tai t6 hop pRTL2:cry2Ahl-wtva
ch duoc bién nap vao vi khudn £ coli Topl0 va nudi
qua dem & 37°C trén dia moéi truong LB c6 bé sung
100 mg/L khang sinh Ampicillin. Cac khuén lac ctia
vector tai t6 hop pRTL2:cry2AhI-wt va cb moc trén
dia moi truong LB duoc lua chon dé kiém tra bang
PCR voi cip méi dac hieu cho gen cry2Ahlwt
(2Ah1wt-Ncol-F/2Ah1wt-Smal-R) va cb (2Ah1lchb-Ncol-

F/2Ahlch-Smal-R) (Bang 1).
. B

5 6 7 8 9 ()Ml D011 ()12 M1

Hindi Neol  smal

Hinh 4. Két qua thiét ké veoctr pRLTZ-cry2AhI-witva cb

Chii thich: (A) Két qua PCR gen cry2Ahl-wt tir
DNA plasmid pJ/ETI1.2:cry2Ah1-wt va gen cry2AhI-chb
tir DNA plasmid pUCI19:cry2Ah1-ch. (B) Két qua cat
vector pRTL2 bang 2 enzyme gioi han Ncol va Smal.
(©) Két qui PCR gen cry2Ahl-wt tir khuan lac cia
vector pRTL:cry2Ahl-wt (D) Két qui PCR gen
cry2Ahl-ch tir khudn lac cia vector pRTL:cry2Ah1-ch.
(E) Céu tric cassette ctia 35S-cry2Ahl-wt va cb. Chi
thich: M1, GeneRuler 1kb DNA Iladder; -, doi ching
am H,0; 1, DNA plasmid cua vector pJET]1.2:cry2Ah1-
wt; 2, DNA plasmid cua vector pUC19:cry2Ahl-ch;
M2, 1Kb DNA Ladder; 3, san pham cat DNA plasmid
cua vector pRTL2: 48 Khuin lac cua vector
PRTL2:cry2AhI-wt; 9, Poi ching duwong tr DNA
plasmid cia vector pJET1.2:.cry2Ah1-wt; 10-11, Khuan
lac cia vector pRTL.cry2Ah1-ch; 12, Poi ching duong
tir DNA plasmid cua vector pUC19-cry2Ahl-cb

Két qua dien di san phdm PCR cho thdy, mot s6
khuin lac cta pRTL2:cry2AhI-wt duwong tinh véi cip
moi dac hiéu ctia gen cry2AhI-wt va ca 2 khuén lac
cta pRTLZ:cry2Ahl-ch déu duong tinh voi gen
cry2Ahl-ch (Hinh 4C-D). Nhu vay, viec ghép néi
doan gen cryZAhI-wt va cb vao vector pRTL2 budc
dau da thanh cong. Cac khudn lac dwong tinh da
duoc lwa chon dem nuoi ting sinh khéi, tach chiét
DNA plasmid va st dung cho giai trinh tu voi cap
méi 355-F/pRTL2-R, thém vao dé déi véi cac khuin
lac cta pRTL2:cry2AhI-wt st dung thém cap moi
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Seq_2Ahlwt-R/Seq_2Ahlwt-F va pRTLZ:cry2Ahl-ch
voi cdp moi Seq_2Ah1ch-R/Seq_2Ahl1ch-F (Bang 1).
Két qua giai trinh tir cac khuén lac cia vector tai
t6 hop pRTL2:cry2AhI-wtva chb cho thiy, trinh tu cta
gen cryZAhlI-wt va cb hoan toan khong cé su sai
khac so voi trinh tu ban dau (Bang 2). Hon nita, cac
gen cryZAhl-wt va cb cho thay la cung chiéu véi
promoter 355 (Hinh 4E).
A wu p B1234s5-+m Cs 7890+ -m

10000 bp
8000 bp
6000 bp
5000 bp
2000 bp
1500 bp
1000 bp
750 bp
o 500 bp
250 bp

Hinh 5. Két qua thiét ké vector p2¥101:355:cry2Ah1-
wtva cb

Chu thich: (A) Két qua cat vector pZY101-Asc
bdng enzyme gioi han HindIll. (B) Két qud PCR gen
cyZAhl-wt  tr  khudn  lac  cuia  vector
pZY101:35S-cry2Ahl-wt. (C) Két qua PCR gen
cay2Ahl<cb  tr  khuin  lac  cia  vector
pZY101:35S:cry2Ahl-cb. (M) GeneRuler 1kb DNA
ladder; P, vector pZY101-Asc cat; 1-5, Khuan lac cia
vector pZY101:35S-cry2Ah1 dang dai: (), Doi ching
am H,O, (+), Péi ching duong tr DNA plasmid ciia
vector tich dong mang gen cry2Ahl-wt vda cb, 6-9,
Khuan lac cia vector pZY101:35S:cry2Ah1-ch

Sau khi ghép noi thanh cong cac doan gen
cry2Ah1-wtva cb vao vector pRTL2, da tién hanh cat
cac ciu tric cassette 35S-cry2Ahl-wt va cb tir vector
tai t6 hop pRTL2-35Scry2AhI-wt va cb bang enzyme
gioi han HindlIl va san phdm cat duoc ghép noi voi
vector binary pZY101-Asc (cting da cat mé vong va xt
ly & cung vi tri enzyme gioi han) (Hinh 1B va 5A). San
phim ghép noi 6 hop

2000 bp

1500 bp
1000 bp
750 bp
500 bp

250 bp

cia cac vector tai to
pZY101:35S-cry2AhI-wt va cb duoc bién nap vao
chiing vi khuan E. coli' Top10 va nuoi qua dém & 37°C
trén dia moi truong LB dic c6 b sung khang sinh
Spectinomycin 50 mg/L va Streptomycin 50 mg/L.
Céc khu4n lac tring moc trén moéi truong LB ¢6 chira
khang sinh chon loc duoc lua chon dé kiém tra bing
PCR véi cac cap moi dac hiéu cho gen cry2Ahl-wt
(2Ah1wt-Ncol-F/2Ah1wt-Smal-R) va cb (2Ah1ch-Ncol-
F/2Ahlch-Smal-R) (Bang 1).

Két qua dién di cho thdy, mot s6 khudn lac ctia
cac vector tai t6 pZY101:35S:cry2Ahl-wt va cb cho
két qua duong tinh véi cac cip moéi dac hiéu ctia gen
cry2AhI-wtva cb (Hinh 5B-C). Hon nita, khi kiém tra
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lai bing giai trinh tu, két qua cho thiy ciu tric
35S:cry2AhI-wt va cb da duoc ghép ndi vao vector
biéu hién thuc vat pZY101-Asc. Nhu vay, cac vector
pZY101:35S:cry2Ah1-wt va cb da duoc thiét ké thanh
cong va c6 thé st dung cho chuyén cac gen nay vao
cay dau tuong thong qua vi khuin Agrobacterium
tumefaciens.

Hién nay, con trung gay hai dang la mot trong
nhitng vin dé nghiém trong anh hudng t6i nong
nghiép trén toan thé gidi. D€ gidm thiéu su pha hoai
cua con trung, cidc phuong phap phong/trt nhu
thudc trir sau hda hoc, sinh hoc va thién dich duoc ap
dung rong rai. Trong d6, cac cay trong chuyén gen
khang con trung la huong di dang duoc dac biét
quan tam, vi ching c6 thé gidi quyét duoc nhitg van
dé ma cac bién phap phong/trir khac khong xir ly
duoc. Mot s6 nghién ctu cho thdy, cac gen Bt
(aylAc, crylAhl, cry2A4; cryllla, cry3B, vip3Aa,
crylAa) c6 ngudn goc tir cac ching Bt c6 kha nang
tiéu diét con trung thudc bo Canh vay va Canh cing
trén nhiéu doi tuong cay trong khac nhau nhu cay
boéng, ng6 va mia (lannacone ef al, 1997; Tounsi et
al, 2003; Liu, Dean, 2006; Choi et al, 2008; Xu et al,
2008; Bergamasco ef al, 2013; Muzaffar et al, 2015;
de-Oliveira et al, 2016; Silva et al, 2016; Lemes et al,
2017). Tuy nhién, kha nang gay doc t6 cta protein
Cry2Ah1 déi voi sau duc qua dau tuong van con chua
duoc lam sang t6. Chinh vi vay, trong nghién cttu nay
da thiét ké céu truc vector biéu hién thuc vat mang
gen cry2AhI-wt va cb c6 ngudn goc tir ching Bt
BD8.2 ¢ Viet Nam nham phuc vu cho viéc nghién
ctu danh gia kha ning khang sidu duc qua cua cac
cay dau twong chuyén gen cry2AhLwiva cb sau nay.

4. KET LUAN

Cac cau truc vector biéu hién thuc vat mang gen
cry2Ah1-wt va cb da duoc thiét ké thanh cong. Cac
cau trac pZY101:35S:cry2Ah1-wt va cb sé 1a nguon
vat lieu di truyén quan trong dé st dung cho viéc tao
ra cac dong/giong dau tuong cé kha ning khang sau
duc qua hay cac loai con trung gay hai khac trong
twong lai khong xa.
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CONSTRUCTION OF PLANT EXPRESION VECTORS CONTAINING cry24h1-wt AND cb GENES
CONFERRING RESISTANCE TO SOYBEAN POD BORER Etiella zinkenella
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Summary
Soybean (Glycine max L.) is an important source of vegetable oil and protein. However, soybean productivity
and yield are seriously affected by insect pests, especially the pod borer Etiella zinkenella Treitschke. The
insect-resistant transgenic crops have been widely using in the world, transgenic soybean plants against the pod
borer are still unknown. This study was conducted to modify and design plant expression vectors containing
wild- and modified-ry2AA1 genes with the aim to provide genetic materials for further development of pod borer

resistant soybean cultivars.

Keywords: Bacillus thuringiensis, cloning, cry2Ahl, Etiella zinkenella, pZY101-Asc vector, soybean.
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