DAI HOC THAI NGUYEN
TRUONG PAI HOC KHOA HQC

NGUYEN MANH CUONG

THIET KE VECTOR BIEU HIEN GEN
ORGANOPHOSPHORUS HYDROLASE (OPHC2) PHUC VU
TAO CAY CHUYEN GEN PHAN HUY THUOC TRU SAU

LUAN VAN THAC SY CONG NGHE SINH HQC

186 héa boi Rrung tam Hoc liéu — Pai hoc Thdi Nguyén http://www.lrc-tnu.edu.vn
THAI NGUYEN - 2012




DAI HOC THAI NGUYEN
TRUONG PAI HOC KHOA HQC

NGUYEN MANH CUONG

THIET KE VECTOR BIEU HIEN GEN
ORGANOPHOSPHORUS HYDROLASE (OPHC?2) PHUC VU
TAO CAY CHUYEN GEN PHAN HUY THUOC TRU SAU

Chuyén nganh: Cong nghé sinh hoc
Ma so: 60.42.80

LUAN VAN THAC SY CONG NGHE SINH HQC

Nguodi hwéng din khoa hoc: TS. LE VAN SON

256 héa béi Jrung tam Hoc liéu — Pai hoc Thdi Nguyén http://www.lrc-tnu.edu.vn
THAI NGUYEN - 2012




MUC LUC

Trang
1LY LT L o [
Danh muc C4C Chit CAT VAL TAL.......veeveeeeeeeeeeeeeeeeee e et e e, i
Danh muc cac bang trong ludn VaN...........ccccceeeiiiiiiiiiiiiiiieee e %
Danh muc cac hinh trong [u@n Van .............cccceevvviiiiiiiiiiiiiiiiiiiiiieeeieeeeeeee, Vi
MO DAU ..ottt ettt 1
1. DEE VAN Q@ oottt ettt ettt ettt ettt ee et 1
2. MUC ti€U NZIIEN CTU...uviiiiiii it 2
3. NO1 dung Nhi€n CUU ...ccccvvieiiiiie i 2
CHUONG 1 TONG QUAN TAILLIEU.........ccooviiiiiieeeeeeeee e 4
1.1. VAN BE O NHIEM MOI TRUONG VIET NAM VA THE GIOI .......... 4

1.1.1. O nhiBm Khong KNi ......ccveiieieeeeeeeeeeeeee e 4
1.1.2. O NNEEI IIUEGC vttt eeee e e s e ee et et et et et e e e eeeeeeenenens 4
1.1.3. O nIEBM Gttt 5
1.1.3.1. Tinh hinh 6 nhiém dat & Viét Nam va thé idi ......coevvevreerrernnnes 5
1.1.3.2. O nhiém dat do sir dung hoa chét bao vé thuc VAt ........coceeveeneeee. 7
1.1.3.3. Cac phuong phép xtr Iy 6 nhiém hoa chit bao vé thuc vit......... 10
1.1.4. Xir 1y 6 nhiém méi truong bang thire VAt .......o.vveveveeeeersreseeseeeees 14
1.2. XU LY O NHIEM MOI TRUONG BANG CAY CHUYEN GEN........ 17
1.2.1. Tac dong ciia cdy chuyén gen t&i moi trrong .......cevvvvvvereerrrrrneenn, 17
1.2.2. Nghién ctru vé cay chuyén gen xir Iy 6 nhiém méi truong ............... 18
1.2.3. Nghién ctru tao cdy chuyén gen phan huy thudc bao vé thuc vat ..... 20
1.3. KY THUAT CHUYEN GEN O THUGC VAT .oieeeeeeeeeceeeeeeeeeeeereenns 20
1.3.1. Chuy@n gen trire tEP.....ovvvveevreeireeeieeeseeesees s, 21
1.3.2. Chuyén gen gian tiép thong qua Agrobacterium.............cocoevvreenee. 21
1.3.3. Gidi thiéu v& vector PBI121 ......ceveeeeieceeeeeeeseeesee e 22
1.3.4. GEN OPHC2 ..ot 25
CHUONG 2 VAT LIEU VA PHUONG PHAP NGHIEN CU'U........... 26

386 héa boi Trung tam Hoc liéu — Pai hoc Thai Nguyén | http://www.lrc-tnu.edu.vn



2.1. VAT LIEU, HOA CHAT, THIET Bl ..cvvteeeeeeeeeeeeeeeeeeeeeeeneeeee s 26

0 0 T V- T 1T UO TSP 26
2.1.2. HOa ChAt, thIBE Dl cv.eeeveeeeeeeeeeeeeee ettt ettt ee s ee e 27
2.2. PHUONG PHAP NGHIEN CUU ..o, 28

Hinh 2.2 Minh hoa toém tit qua trinh thi nghiém thiét ké vector chuyén gen
pBI121/OPHC20pt va qua trinh chuyén gen OPHC2opt vao cdy thudc 1a

thong qua A. tUMETACIENS. ........coiiiieiece e 29
2.2.1. Thiét ké cAu trac OPHC20DE ........veeeeeeceeeeeeeeeeeeee e, 29
2.2.2. Thiét ké vector chuyén gen OPHC20Pt..........oocveerieeseersseneean. 34
2.2.3. Chuyén cau trac mang gen OPHC2o0pt vao cdy thudc l4................... 37
2.2.4. Phuong phép danh gia cac dong thudc 14 chuyén gen ................... 38
2.2.5. Phuong phap Xir 1§ 80 LU .....cceveveeveeeieeeeeee e, 39
CHUONG 3 KET QUA VA THAO LUAN .........cccoooviiieeeenerenererenns 40
3.1. THIET KE CAU TRUC MANG GEN OPHC20pt .......ocvvvvrrrerrninrnenns 40
3.1.1. P6i ma gen OPHC2 t6i wu biéu hién trong thyc vat (OPHC2opt).... 40
3.1.2. Thiét ké moi dic hiéu cho gen OPHC20Dt ........covvveerreeeiererenieneean, 43
3.1.3. Két qua tong hop moi va gen OPHC20Pt ..o, 43
3.2. THIET KE VECTOR CHUYEN GEN OPHC20Dt ......c.osvrieiereiererienene. 45
3.2.1. Thiét ké vector tai t6 hop pBI121 mang gen OPHC2o0pt............... 45
3.2.2. Két qua tao dong A. tUMEFACIENS ......c.ovevreeeeeeeeeeeeeeee e, 51
3.3. KET QUA TAO CAY THUOC LA MANG GEN OPHC2o0pt............... 52
3.3.1. Két qua chuyén gen OPHC20pt va0o manh 14 .........cccoccevrvrevrernnnse, 52
3.3.2. Két qua kiém tra ciy thudc 14 mang gen ........c..ccoevvvvvevsvesvenrennnnnnn, 55
KET LUAN VA KIEN NGHI .......coooiviviiieiieieeeeeeses e 57
L KL TUAD 1ottt ettt ettt ettt e et ereneeaens 57
2. KEEN NN 1.ttt 57
CONG TRINH CONG BO CO LIEN QUAN PEN LUAN VAN.......... 58
TAI LIEU THAM KHAO ...........cooiiiiiieeeeeeeeeeee e, 59
PHU LUC ..ottt ettt 64

486 héa boi Trung tam Hoc liéu — Pai hoc Thai Nguyén i http://www.lrc-tnu.edu.vn



aa
BAP
Bp

Bt
BVTV
CS
DDT
DNA
dNTP
EDTA
E. coli
GM
GMO
GMP
gus
IBA
IPTG
Kb
LB
MS
MSI
MSII
MSIII
MSIV
MSV

DANH MUC CAC CHU CAI VIET TAT

amino acid - axit amin
6- benzyl amino purine
Base pair
Bacillus thuringiensis
Bao v¢ thuc vat
Cong su
Dichloro-diphenyl-trichloroethane
Deoxyribonucleic Acid
Deoxy Nucleotide Triphosphate
Ethylene diamine tetra- acetic acid
Escherichia coli
Germination medium - Méi trudng nay mam cua hat
Genetically modified organism - Sinh vat bién ddi gen
Genetically modified plant - Thyc vat bién ddi gen
B - Glucuronidase gene ( Gen ma hda enzyme - Glucuronidase)
Indole 3 - butyric acid
Isopopyl B-D-1 thiogalactopyranoside
Kilo base
Luria Bertani
Moi trudng nudi cly md co ban theo Murashige va Skoog
Dung dich I (mubi da lugng) dung dé pha méi truong MS
Dung dich II (mubi da luong) dung dé pha méi truong MS
Dung dich III (|sit) dung dé pha méi trudng MS
Dung dich IV (mudi vi luong) dung dé pha méi truong MS
Dung dich V (vitamin) dung dé pha méi trudng MS

586 héa boi Trung tam Hoc liéu — Pai hoc Thdai Nguyén iii http://www.lrc-tnu.edu.vn



oD
OP
OPH
Opt
PCR
PM10

RM
RDX

TAE
Taq
Uow
TNT
vip
X-gal
WHO
2,4-D
2,45-T

Optical density
Organophosphorus
Organophosphorus hydrolase
optimization-Téi vu hoa
Polymerase Chain Reaction - Phan tg chudi polymerase
Particulate matter 10 - Nhirng hat bui ¢6 kich thudc bé hon
10 micromet
Rooting medium - Mbi trudng ra ré
Royal Demolition eXplosive — Chat doc gay no (hexahydro-
1,3,5-trinitro-1,3,5-triazine hay (CH,-N-NO,)5).
Tris - Acetate - EDTA
Thermus aquaticus

The University of Wollongong — Truong dai hoc Wollongong
Trinitrotoluen
vong / phut
5-bromo-4-chloro-indolyl-p-D-galactopyranoside
World Health Organization — T6 chuc y té thé giGi
2,4-Dichlorophenoxyacetic acid

2,4,5-Trichlorophenoxyacetic acid

656 héa boi Trung tam Hoc liéu — Pai hoc Thdi Nguyén iV http://www.lrc-tnu.edu.vn



DANH MUC CAC BANG TRONG LUAN VAN

Trang
Bang 1.1. Thoi gian ton luu trong dat ctia mot s6 ndng duge ........cevevveeeeeee. 7
Bang 1.2. Luong thudc trir sau st dung & Viét Nam qua cic ndm................... 8
Bang 1.3. Du luong thudc bao vé thuc vat trong dat nghién ctru (pg/kg)........ 9
Bang 2.1. Cac vector sir dung trong thi nghi€m...........cccccovvvviiiiiiiiiiiciiinenns 26
Bang 2.2. Thanh phan ctia phan ing PCR ..........cccovvveveevevereirsessesseeseeenenes 31
Bang 2.3. Thanh phan héa chit tach chiét plasmid...........cocevveveirrierreeennnes 32
Bang 2.4. Thanh phan dung dich dém tach chiét DNA ........cocoovvieveeiereeenns 33
Bang 2.5. Thanh phan phan Ung .........coceveveverererirsrssesseeseseessssessssessessenennes 34
Bang 2.6. Thanh phan phan Gng ghép 001 .....c..eevveeeeeveeieeeeeeeee s 36
Bang 3.1. Trinh tr mdi nhan gen OPHC20Dt .......vecveeiereiieeeeeeeseeeseee s 43
Bang 3.2. Két qua tao cay thudc 14 chuyén gen OPHC20pt. ..covvvevervecenenns 53

786 héa béi Trung tam Hoc liéu — Pai hoc Thdi Neuyén V http://www.lrc-tnu.edu.vn



DANH MUC CAC HINH TRONG LUAN VAN

Trang
Hinh 1.1. Thuc vat Xt 1y 6 nhiém moi trrdNg ......ccevevevveeeeeeeeeeee e 15
Hinh 1.2. M6 hinh hap thu cac chit & thuc VAt ........covveveeeeeeeeeeeeee e 15
Hinh 2.1. So d6 qua trinh chuan bi ciu tric gen OPHC20pt .........coevvevvennee. 28
Hinh 2.2. So db thiét ké vector va chuyén gen OPHC2opt vao ciy thudc 1a 29
Hinh 2.3. Céu triic gen chuyén trong vector pBI121 ......cc.ocvvevveevervnirinenen, 35
Hinh 3.1. Trinh ty nucleotide ctia gen OPHC2 .......ccooiiiiiiiiiiiceeeeee, 40
Hinh 3.2. Trinh tu cac aa cua protein quy dinh boi gen OPHC2 ................... 40
Hinh 3.3. Trinh ty nucleotide ctia gen OPHC20Pt.....ccooeiiieiiiiiiiieieeenen 41
Hinh 3.4. So sanh trinh tu gen OPHC?2 ctia P.pseudoalcaligenes (OPHC2) va
OPHC?2 d4 stra d0i (OPHC20PL) ov.vevvveeeesieiseesieeeesesessssesessesessessessssenens 42
Hinh 3.5. So d6 ciu trac OPHC20pt chuyén vao thuc vat........c..cccocevveeneene. 42

Hinh 3.6. Hinh anh dién di san pham PCR pBluescipt II SK/ OPHC2opt .... 44
Hinh 3.7. Hinh anh dién di san pham cét vector pBI121 bang BamHI va Sacl

.................................................................................................................. 45
Hinh 3.8. Hinh anh dién di san pham thoi gel vector pBI121 di cat md vong
bang 2 enzyme BamHI vA SACT.........cccovvvrvreireeesrsseeieseessesssessensenenes 46
Hinh 3.9. Hinh anh dién di S4n pham Cat .........cocceevvreeeereeeeseeeeeee e 47
plasmid pBluescript II SK/OPHC2opt bang 2 enzyme BamHI va Sacl.......... 47
Hinh 3.10. Hinh anh dién di san pham thoi gel cau trac OPHC2o0pt............. 48
Hinh 3.11. Hinh anh dia nudi ciy E. coli DH50. d4 bién nap
PBI121/OPHC20DE ...ttt 49
Hinh 3.12. Hinh anh dién di san pham PCR plasmid tai t hop
PBIL21/OPHC20PDT .. .ciiiieieeie ettt 49
Hinh 3.13. Hinh anh dién di san pham cat kiém tra vector pBI1121/OPHC2o0pt
.................................................................................................................. 50

886 héa boi Trung tam Hoc liéu — Pai hoc Thai Nguyén Vi http://www.lrc-tnu.edu.vn



Hinh 3.14. Hinh anh dién di san pham colony-PCR khuan lac A. tumefaciens

Cv58A1 bang cip moi diac hiéu OPHC2-FIOPHC2-R........c..cccvvvvvvenne. 52
Hinh 3.15. Anh minh hoa giai doan chuyén gen vao cay thudc l4................. 54
Hinh 3.16. Hinh anh so sanh kha ning phat sinh r& cta cdy thudc l4............ 55
sau khi nu6i cAy trén moi trUONE TA I8 .....cvvevveveevereceereereseeseseesesneessseesessenenes 55
Hinh 3.17. Hinh anh dién di mau DNA tong s cic mau la.........cccovevveennn... 55
cay thudc 14 chuyén gen OPHC20Dt ......c.ovevveeveeverieeereesssssesiesesssssssessessenenees 55
Hinh 3.18. Hinh anh dién di san pham PCR nhan gen OPHC20pt................ 56
tir 14 cay thudc 14 chuyén gen bang cap moi dac hiGU.......ccovevvveveeeveeriennene, 56

986 héa béi Trung tam Hoc liéu — Pai hoc Thai Nguyén Vii http://www.lrc-tnu.edu.vn



MO DAU
1. Pit van dé

Vi¢c stir dung tran lan thubc bao vé thuc vt trong san XuAt néng nghi¢p
dang 1 mot trong nhimg nguyén nhan gy 6 nhiém dat ¢ nhiéu khu vuc san
xuat nong nghiép, anh hudong nghiém trong dén stc khoé ciia con nguoi va ciy
trdng [25], [41]. Mot luong thude trir sdu dd va dang phat tan ra moi trudng
sau d6 lang dong dan xudng, ngdm vao dat. Thudc trir sau ton du 1au trong dat
dan dén 6 nhiém nudc ngadm. Chat dc tir thude trir sdu ngdm vao cac giéng
khoan, cic cong trinh nudc sinh hoat, ho, ao, séng, sudi anh hudong nghiém
trong dén stc khoe, stre sinh san cta nguoi va dong vat.

Loai bo, giam bot thubce bao vé thuc vat, lam sach dat 6 nhiém 13 mét
qua trinh cap thiét nham bao vé ngudn tai nguyén dat, nudc va sirc khoe con
nguoi. Pé xir Iy dat 6 nhiém nguoi ta thuong sir dung cac phuong phéap truyén
théng nhu: rira dat, c¢6 dinh cc chat 6 nhiém biang phuong phap hoa hoc hoic
phuong phép vat 1y, xir 1y nhiét, trao doi ion, oxy hod hodc khir cic chét 6
nhiém, dao dét bi 6 nhidm dé chuyén di dén nhitng noi chon lap thich hop,...
Cac phuong phap ndy thuong rat ton kém vé kinh phi, giéi han vé k¥ thuat va
han ché vé dién tich. Gan day, nho nhiing hiéu biét vé co ché hap thy, chuyén
hoa, chéng chiu va loai bo thudc bao vé thuc vat ciia méot sd loai thuc vat,
nguoi ta da bat dau cha ¥ dén kha ning sir dung thyuc vat dé xur Iy moi truong
nhu mdt cong nghé mdi truong dac biét.

Vi¢c st dung thuc vat trong cong tac lam sach céac loai dat bi 6 nhiém
thudc bao vé thuc vat (phytoremediation) 14 céng nghé da va dang duogc ap
dung & rat nhiéu nudc trén thé gidi, né da dem lai hidu qua cao vé cong nghé
cling nhu tiét kiém tién bac. Nhiing nghién ctru nay da dugc tién hanh trén
nhiéu déi twong thuc vat nhu laa, Arabidopsis thaliana va cay duwong. Tuy

nhién cac loai cdy trong truyén thong thuong cé nhiing han ché nhét dinh vé
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