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MO PAU

1. Pit van dé

Bién d6i khi hau, nudc bién dang dang dién ra trén quy mé toan cau dan t6i
tinh trang han han, dac biét la han mén ngay cang kéo dai, gdy kho khéan 16n cho
nganh san xut nong nghi¢p. Stress han gia ting da tro thanh mot tré' ngai 16n,
gdy anh huong nghiém trong dén nang suét va san luong néng nghiép toan cau.

Dau twong 1a mot trong nhing cdy néng nghiép quan trong trén thé gidi, la
ngudn cung cip protein bé dudng véi chi phi thip va giit vai tro cai tao dét
trong nong nghiép. Cdy dau twong thudc nhom céy trdng chiu han kém. Stress
han 14 nguyén nhan chinh lam giam ning suit, san luong dau twong. Trong bdi
canh hién nay, van @& nang cao kha nang chiu han ¢ cdy dau tuong dé giam
thiéu thiét hai nang suit trong diéu kién méi truong thiéu nude 1a nhiém vu cép
bach ciia cac nha chon gidng néng nghiép.

Viéc cai thién kha nang chiu han cta cay dau tuong dugc quan tdm nghién
clru v6i nhidu hudng tiép can khac nhau, trong d6, ky thuat chuyén gen mé ra
trién vong 16n trong viéc cai thién dac tinh chiu han cta cay déu tuong. Dac
tinh chiu han 1a tinh trang ) lugng phirc tap, chiu anh huong ciia mot hé théng
cac gen muc ti€u. Sy biéu hién gen tac dong truc tiép dén dac tinh chju han
hodc diéu hoa chirc ning nhom gen chiu han... Mot trong cic huéng nghién
ctru tiép can co ché chdng chiu han hién nay chinh 13 lam gia ting cac chét
gitip bao vé 4p suit tham thiu cua té bao khoi sy mat can bang vé nudc. Trong
do, glycine betaine (GB) 1a mot trong nhimg chat bao vé tham thiu duoc
nghién ctru rong rii nhat. Mot s§ cdy trdng chuyén gen ma hoa enzyme lién
quan dén sinh tong hop GB ciing thé hién kha nang chdng chiu véi cac diéu kién
bét loi cia moi trudng nhu chiu néng, chiu lanh, chiu han va chiu man.

Phuong phéap chuyén gen codA tir A. globiformis véo cac loai cay trong nhur
du xanh, khoai tdy, ca chua... dé ning cao kha ning chdng chiu trong cac diéu
kién stress phi sinh hoc khac nhau dugc chirng minh phuong phap don gian va
hiéu qua. Tai Viét Nam, gen codA m3 ho4 sinh tdng hop GB da dugc chuyén
thanh cong vao cidy xoan, thudc 14 cho théy kha nang chiu han, chiu man.

Chinh vi vy, viéc nghién ctru ting cudng biéu hién gen codA lién quan dén



sinh tong hop GB nham néng cao kha nang chiu han & dau twong gitp cay phat
trién tot hon, cho ning suét va san lugng cao hon trong diéu kién méi truong
bat loi 12 nghién ctru mang tinh thyc tién va can thiét.

Xuét phat tir co s& khoa hoc va nhu cau thuc tién vé tao gidng ddu tuong co
kha nang chdng chiu han bang cong nghé chuyén gen, chiing t6i lwa chon thuc
hién dé tai luan an “Nghién ciru chuyén gen codA nhim ning cao kha ning
chiu han cta ciy dau tuong (Glycine max (L.) Merrill)”.

2. Muc tiéu nghién ciu

Bién nap duoc ciu triic mang gen chuyén codA vao dau twong va tao dugc
cdy dau tuong chuyén gen codA ma héa choline oxydase c6 kha ning chiu han
cao hon cay khong chuyén gen.

3. N¢i dung nghién ciru

3.1. Nghién ctru tao cau trac chuyén gen mang gen codA trong vector biéu hién
thue vat

1) Thiét ké vector biéu hién gen thyc vat chira cu tric mang gen CodA.

2) Bién nap céu triic chuyén gen mang gen codA vao mé cdy thudc 14. Panh gia
hoat dong va biéu hién gen chuyén codA trén cac dong thudc 1a chuyén gen.
3.2. Nghién ctru anh hudéng cia mot s6 yéu td dén hiéu qua chuyén gen codA &
cay déu tuong

1) Nghién ctru anh hudng ciia ndng do phosphinothricin (ppt) dén kha ning tao
chdi tir 1a mam dau tuong.

2) Phan tich d4nh huéng ciia ndng d6 khuan va thoi gian o khuan, ddng nudi ciy
dén kha ning cam tng tao chdi dau tuong.

3) Phan tich anh hudéng ciia ndng d6 khang sinh va thoi gian diét khuan dén sy
phét sinh va sinh truéng chdi dau tuong.

3.3. Nghién ctru bién nap ciu trac mang gen codA vao gidng dau trong DT22
va tao cy dau tuong chuyén gen chiu han

1) Bién nap di truyén va tao ciy dau tuong chuyén gen codA.

2) Phan tich cdy dau tuong chuyén gen codA.

3) Panh gia kha ning chiu han ciia mot s6 dong dau trong chuyén gen codA.

4. Nhirng dong goép méi cia luin an



Luan 4n 13 cong trinh nghién ctru dau tién & Viét Nam tao thanh cong cdy
dau tuong mang gen codA tang kha nang chiu han so vdi cay dau twong khong
mang gen. Ludn 4n 1a cong trinh c6 hé thng véi ndi dung duoc trinh bay tir
thiét ké vector chuyén gen thyc vat, phan tich biéu hién gen va tao dong ciy
chuyén gen codA c¢6 ham lugng GB tich luy cao.

Cu thé la:

1) Pi xac dinh duoc cac yéu tb thich hop cho chuyén gen codA va tao da
chdi & gidng dau twong BPT22. Nong d6 PPT 3 mg/l ¢ giai doan cam tmng tao
chdi trong moi truong SIM va nong dd PPT 1,5 mg/l & giai doan kéo dai chdi
trong moi treong SEM; dich khuén c6 gia tri ODgsp= 0,6, thoi gian u khuan 30
phit, ddng nudi cay 5 ngay trong tdi va diét khudn bang cefotaxime 500 mg/l 1a
thich hgp cho cam tmg tao chdi va kéo dai chdi trén méi trudng chon loc.

2) Lan dau tién gen codA dugc chuyén thanh cong va biéu hién manh trong
cdy dau tuong ¢ Viét Nam. Su biéu hién cua gen chuyén codA trong ciy dau
tuong chuyén gen da lam tang ham luong GB, proline, ting hoat d6 ctia POD,
giam ham luong MDA so véi cdy cdy dau twong khong chuyén gen.

3) Bén dong dau tuong chuyén gen codA & thé hé T, da dugc danh gia, ham
luong GB & dong dau tuong chuyén gen ting tir 248,9% - 288,3% so véi cdy
khong chuyén gen; ham luong proline ting 1,5- 2 1an, hoat dong cia POD ting
gip 4 1an va ham lugng MDA giam 0,5 14n so vé6i cdy khong chuyén gen.

5. Y nghia khoa hoc va thue tién ciia dé tai luin 4n

Két qua nghién ctru dat duoc cia luan 4n c6 gia tri khoa hoc va thuc tién
trong tiép can nghién ctru nang cao kha ning chdng chiu cac stress phi sinh hoc
clia cdy dau tuwong bang ky thuat chuyén gen.

Vé mit khoa hoc, két qua ctia luan 4n di chimg minh dugc sy ting cuong
biéu hién gen codA ma hoa enzyme chia khéa trong con dudong sinh tong hop
GB da lam tang kha ning chdng chiu han ¢ cay dau twong. Két qua nghién ciru
la co s& khoa hoc dé cai thién kha nang chéng chiu cac yéu td bt lgi ctia ngoai
canh & thyc vat ndi chung va cdy ho dau néi riéng bang k¥ thuat biéu hién gen.
Két qua dang tai trén céac bai bao khoa hoc 1a tai li€u tham khao cé gia tri phuc

vu nghién clru va giang day sinh hoc.



Vé mit thyc tién, cac dong dau twong chuyén gen codA c6 thé dugc sir
dung lam vat li¢u phuc vu chon giéng dau tuong c6 kha nang chéng chiu han.
Két qua nghién cru cua luan an c6 thé ap dung vao cac gidng cdy ho dau va
cac loai thyc vat khac trong dinh hudng nghién ctru nhim nang cao ham lugng
GB gitlip tang kha ning chdng chiu véi cac didu kién bét loi ctia moi truong.

6. Céu tric ciia ludn 4n

Luan 4n c¢6 134 trang (ké ca phu luc), duoc chia thanh cac chuong, phan:
Mg dau (5 trang); Chuong 1: Tong quan tai lidu (40 trang); Chuong 2: Vit ligu
va phuong phap nghién ctru (16 trang); Chuong 3: Két qua va thao luan (39
trang); Két luan va dé nghi (1 trang); Cac cong trinh cong bd lién quan dén
luén an (1 trang); Tai li€u tham khao (23 trang); Phu luc (10 trang). Luén an c6
8 bang, 26 hinh, 3 phu Iuc va 180 tai li¢u tham khao.

Chuong 1. TONG QUAN TAI LIEU

Luan an da tham khao va tong két 180 tai liéu, trong d6 c¢6 11 tai liéu tiéng
Viét, 169 tai liéu tiéng Anh vé ba van d& co ban, d6 1a: (1) Tac dong ciia han va
co ché chiu han ¢ thyc vat; (2) GB, choline oxidase; (3) Nang cao kha ning
chiu han & d4u twong bang k§ thuat chuyén gen.

Stress han gdy anh huong dén hinh thai, sinh 1y va su sinh truong va giy
hau qua nghiém trong ¢ giai doan ra hoa, két hat, tao qua, dan téi giam 73—
82% hat/cay dau tuong. Stress han gay rdi loan chirc ning ctia by may quang
hop, giam diép luc, tir d6 giam hiéu sudt cua qua trinh quang hop. Stress han
ting cudng bd may chdng oxy hoa: loai bo cac gbc ROS, giam sy 10 ri dién
giai va peroxy hoéa lipid gitip duy tri strc sdng, tinh toan ven ctia cc bao quan
va mang té bao. Ngoai ra, Stress han con giam kha ning hap thu nguon khoang
trong dat cua ré, giam tdc do van chuyén chit khoang & than dan dén giam ham
luong ion trong cac md cua co thé thuc vat. Trong diéu kién han, thuc vat
thuong cha dong duy tri cdn bang nudc sinh 1y bang cac cach sau: (i) Tang
cuong phat trién ciia by ré dong thoi dong khi khong dé giam that thoat nudc.
(ii) Tang cudng tich liy cac chit tan va diéu chinh 4p suit tham thiu trong cac
md. (iii) Tang cudong kha ning chong oxy héa. (iv) Ting cuong diéu hoa cac
hormone.



GB 1a mot dan xuit duge thay thé hoan toan N-metyl cia glycine. GB ¢6
khdi lugng phan tir thap, 1a hgp chit amoni bac bén, ludng cuc va trung tinh vé
dién o pH sinh 1Iy. GB 1a mot hop chat khong doc, khong mau, khong vi va
khong mui, tich tu trong nhiéu loai thyc vat. Mic d tich lity GB khong gidng
nhau & cac loai khac nhau, cac co quan khac nhau trong co thé thuc vat. GB la
chat thim thiu, chat bao vé tham thau hodc chat hoa tan twong thich. GB duoc
coi 1a chat kich thich sinh hoc, sir dung & ndng d6 thap dé thuc day su phat
trién cua cdy trong, ting kha ning chéng chiu stress phi sinh hoc va ning cao
san luong. GB duoc tong hop thong qua nhiéu con dudng, nhung phd bién van
1a con dudng thir bit dau tir choline. Trong d6, & thuc vat gdm 2 budc oxy hoa:
(i) choline chuyén thanh betaine aldehyde, nhd xtc tic cua choline
monooxygenase (CMO), sau d6 (ii) betaine aldehyde s& chuyén thanh GB nho
xuc tac cua betaine aldehyde dehydrogenase (BADH). O dong vat va nhiéu vi
khuén, buéc tht nhét lai st dung choline dehydrogenase (CHDH) trong khi &
budc oxy hoa thi hai, enzyme van 1a BADH. O vi khuan A. globiformis va A.
pascens st dung mot enzyme duy nhét 13 choline oxidase (CHO) ma hoa boi
mot gen don codA xiic tic qua trinh oxy héa truc tiép bdn dién tir ciia choline
thanh GB. Tir cic con duong sinh tdng hop GB & cac ddi twong sinh vat khac
nhau nhan thay, con duong sinh tong hgp GB & A. globiformis va A. panescens
don gian nhét. Tir tién chét choline chuyén hoa GB chi cdn mdt enzyme duy
nhét, choline oxidase (COD) ma héa bai gen codA. Chinh vi vdy, gen codA mi
hoa choline oxidase da trd thanh muc tiéu nghién cru tng dung cong nghé sinh
hoc céi thién kha nang chéng lai stress thim thau.

Choline oxidase tir A. globiformis 1an dau tién duoc tinh ché boi Ikuta nim
1977. Enzyme nay la mot flavoprotein, xtc tac qua trinh oxy héa bon electron
ctia choline thanh GB véi san phdm trung gian 1 betaine aldehyde va chit
nhan dién tir cudi cing 1a oxy phén tir. Cy thé budc 1, choline bi oxy hoa thanh
betaine aldehyde, O, bi khir thanh hydro peroxide (H,0,); budc 2, betaine
aldehyde lién két voi enzyme dugc hydrat hoa tao ra gem-diol choline, sau d6
dugc oxy hoa thanh GB. Gen codA ma hoa choline oxidase cua vi khuan A.
globiformis (GenBank, ma s AY304485) c6 kich thudc 1641 bp va mi hoa
mdt polypeptit 547 aa, bao hoa bdi ham lugng G + C, can tro sy dan truyén cua



phan tng chudi polymerase do ciu triic kep toc c¢6 kha ning chdng nong chay.
Vi vy, can thiét ké ma di truyén, tong hop nhan tao gen codA phu hop véi sy
biéu hién gen trong h¢ théng té bao thyuc vat (véi ham lwong A + T du thira).
Ngoai ra, bd sung vao dau 5’ cua trinh tu gen nhan tao codA mot doan
nucleotide dai 216 bp transit peptide- TP (md hoa protein van chuyén tiéu don
vi Rubisco & cay thube 14) dé van chuyén enzyme vao trong luc lap. Pau 3’ ciia
gen nhan tao codA duoc bd sung mot doan nucleotide dai 30 bp ma hoéa khang
nguyén cmyc dugc sir dung dé kiém tra sy hién dién cua protein codA tai to
hop & cdy chuyén gen bang ki thuat lai western blot. Nhu vay, kich thudc cta
gen codA dugc tong hop nhan tao 1a 1887 bp (216 bp TP+ 1641 bp codA+ 30
bp cmyc). Chirc ning ciia choline oxidase ma hoa bai gen codA tong hop nhan
tao khong bj thay dbi so vdi trinh tw gen gdc.

Dau twong 14 ngudn cung cép protein bd dudng véi chi phi thip, duoc st
dung 1am thirc an cho con ngudi va gia siic, 1a loai cdy trong cai tao dat. Pau
tuong co thoi gian sinh trudng ngin, kha nang thich ing rong, ¢6 thé bd tri phu
hop véi nhidu co cdu cdy trong trong san xudt, nhung lai thudc nhom ciy trong
chiu han kém. Han 1am giam kha ning nay mam, sinh truéng phat trién kém,
cay coi coc, gidm quang hgp, giam kha nang hut khoang... Chinh vi vay, nang
cao kha ning chiu han & cdy dau trong dé giam thiéu thiét hai ning suét trong
diéu kién moi truong thiéu nude 1a nhiém vu cdp bach cia cac nha chon giéng
cdy trong nong nghiép.

Dau tuong chuyén gen 14 loai cay trong bién dbi gen duoc dua vao san xuat
dai tra sém, v6i dién tich trong nhiéu nhat trén thé gidi. K¥ thuat chuyén gen
qua Agrobacterium dugc sir dung rong rai nhéat. Trén thé gidi va Viét Nam,
nhiéu cong trinh nghién ctru da thanh cong trong viéc tao ddu twong chuyén
gen cai thién kha ning chdng chiu stress phi sinh hoc. Nhiéu cong trinh nghién
ctru chuyén gen codA ma héa choline oxidase sinh tong hop GB lam ting kha
nang chéng chiu cua cdy trong trude cac diéu kién moi truong bat lgittr ngoai
canh. Tuy nhién, hién nay chwa cé cong bd nao vé nghién ciru chuyén gen
codA & cdy dau twong. Chinh vi vay, viéc chuyén gen CodA vao dau twong

nhidm néng cao kha ning chiu han 1a huéng di méi, c6 tinh thoi sy va cap thiét.



Chuong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. VAT LIEU NGHIEN CU'U
Cic vit ligu thuc vat. Gidng thudce 1a K326 dugc cung cip boi Vién Nghién
ctru thudce 1a. Gidng dau twong DT22 duoc cung cap boi Trung tim Nghién ciru
va Phat trién dau dé.
Cic chiing vi khudn va cdc logi vector: Chung vi khudn E. coli DH5a va A.
tumefaciens C58/pGV2206. Vector pIBTII, pPCAMBIA dugc thiét ké va sir dung
tai phong Cong nghé té bao thuc vat, Vién Cong nghé sinh hoc, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam. Trinh tu gen codA mia hoa cho choline
oxidase tir A. globiformis khai thac trén Genbank (Mi s6 AY304485) dugc t6i
vu hoa nhim ting tinh biéu hién trén thyc vat dugc cung cép boi cong ty
Epoch Life Science Inc, My.
Cic cip moi sir dung cho phin rng PCR: codA-F/R, Bar-F/R, F/TP-Xbal,
R/cmyc-Sacl.
2.2. HOA CHAT, THIET BI
Hoéa chit: Str dung cic hoa chit ciia cac hiang Fermentas, Invitrogen, Sigma,
Merck, Amersham Pharmacia Biotech...
Thiét bi: St dung thiét bi ciia Phong Cong nghé té bao thyc vat va Phong thi
nghiém trong diém Cong nghé gen, Vién Cong nghé Sinh hoc.
2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Nhém phwong phap thiét ké vector chuyén gen codA va chuyén gen
6 thude 14
Phwong phdp thiét ké vector chuyén gen codA: Cac phan tng cit enzyme gidi
han, lai tao vector tai t& hop. Plasmid tai t6 hop dwoc bién nap vao t& bao vi
khuan theo phuong phap xung dién ctia Cohen va cong su (1972).
Chuyén cdc ciu tric vector sau thiét ké vao cdy thuéc la va kiém tra sw cé
mdt ciia gen chuyén: theo phuong phéap ciia Topping (1998).
Phén tich ham lwong GB trong cdy thudc ld chuyén gen: theo phuong phap
cua Grieve va cong su (1983).
2.3.2. Nhém phwong phap nghién ciru didu kién thich hgp cho chuyén gen
& gidng dau twong PT22
Khir triing hat. Hat dau tuong dugc khir tring bang khi chlore (Cl,).



Chudn bi khudn: Cac loai moi truong sir dung trong qua trinh nudi cdy tao
dich huyén phu vi khudn gdm: méi trudng nuéi khuan dic, méi truong nudi
khuén 16ng va mdi truong tao dich huyén phu vi khuén.
Nghién civu dnh hwong ciia mét sé yéu té dén higu qua chuyén gen codA:
Céc yéu té anh huong dugce thir nghiém & cac ngudng va ndong do khac nhau dé
lwa chon diéu kién t6i wu cho quy trinh chuyén gen.
2.2.3. Nhém phwrong phap tao ciy dau twong chuyén gen codA
Bién nap di truyén va tgo cdy diu twong chuyén gen: Chuyén gen vao giéng
DT22 theo phap cua Olhoft va cs (2001), ¢6 cai tién. Cac dong déu tuwong
chuyén gen duoc sang loc bang chit diét co PPT.
Phén tich cay ddu twong chuyén gen: DNA tong sé dugc tach chiét theo phuong
phap cua Delllaporta (1983). Xac nhan sy hién dién ctia gen chuyén codA trong
céc cay bang k¥ thuat PCR cap mdi dic hiéu. Kiém tra sy hop nhat cia gen
chuyén codA vao hé gen cay chuyén gen bang ky thuat Southern blot. Kiém tra
su biéu hién ciia protein tai to hop codA bang k¥ thuat Western blot.
Ddnh gid khd ning chiu han ciia mét sé dong cdy chuyén gen trong diéu
kién han nhén tao: Cac dong chuyén gen duoc dénh gid kha ning chiu han
trong diéu kién han nhén tao thiét dat trong budng sinh truéng. Panh gia cac
chi s6 GB theo phuong phap cta Grieve va cong su (1983); chi s MDA,
proline va hoat d6 POD theo phuong phap cua Chen va Zhang (2016).
2.3.4. Phan tich va xir Iy dir liéu: S liéu duoc xir Iy bang phan mém SPSS.
2.3. PIA PIEM NGHIEN CUU

Thi nghiém dugc thyc hién tai Vién Cong nghé sinh hoc trong thoi gian
tir 2017- 2020. Luin an duoc hoan thanh tai BO mon Di truyén hoc va Cong
nghé sinh hoc, Khoa Sinh hoc Truong Pai hoc Su pham, PH Thai Nguyén.

Chuong 3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. THIET KE VA BIEU HIEN VECTOR CHUYEN GEN MANG GEN codA
3.1.1. Tao céu tric chuyén gen codA
Ba vector biéu hién gen thuc vat pBTIl mang promoter 35S, rd29A4 va HSP
tuong tmg dé diéu khién biéu hién gen codA ¢ cay dau twong di duoc thiét ké.
Sau khi tién hanh tach chiét va tinh sach, cac vector pIBTII va pCAMBIA-HSP-



codA, pCAMBIA-35S-codA, pCAMBIA-rd29A-codA dugc cit bang hai enzyme
hindIll va EcoRI. Ciu tric va kich thudc cta vector pIBTII va vector pPCAMBIA
mang gen chuyén codA trong hinh 3.1 cho thdy, cac plasmid di bi cat hoan toan
thanh hai bang dtng véi kich thudc 1y thuyét. Vector pIBTII bj cit thanh hai biang
8,8 kb va 3 kb; cic vector pCAMBIA-35S-codA, pCAMBIA-rd29A-codA,
pCAMBIA-HSP-codA bi cit thanh cac bang c¢6 kich thudc khoang 11 kb va 2,4
kb, 2,7 kb va 2,6 kb twong tng véi kich thudc cia pCAMBIA va ciu triic mang
gen chuyén 355-codA, Rd29A-codA, HSP-codA.
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Hinh 3.1, Anhdiéndisin  Hinh 3.3. Anh dién di san Hinh 3.4. Anh di¢n di san pham PCR
pham cat vector plBTII pham cét kiém tra plasmid kiém tra khun A tumefaciens C58
va pCAMBIA bang pIBTII mang cac cdu triic gen

enzyme HindIII va EcoRI thiét ké mang céc cAu tric gen thiét ké

Phan doan cua vector chuyén gen pIBTII va phan doan ciia ciu tric mang
gen chuyén 35S-codA, rd29A-codA, HSP-codA duge ghép ndi véi nhau biang
phéan g T4 ligase. San pham ligase dugc bién nap vao té bao vi khuan kha bién
E. coli DH5a. béng soc nhiét. Kiém tra colony-PCR véi cap mdi dic hiéu codA-
F/codA-R dé Iya chon dong E. coli DH5a mang vector chuyén gen codA. Két qua
dién di cho théy, 7 dong khuan lac dugc kiém tra déu duong tinh véi colony-
PCR, bang dién di thu dugc c6 kich thude 1,9 kb twong ung vai kich thudce cua
vector chuyén gen codA di tinh toan. Nhu vay, vector chuyén gen codA di ton
tai trong té bao vi khuén E. coli.

Dé xac thuc thém do chinh x4c cta vector méi thiét ké, 1y ngiu nhién ba
dong khuan lac duong tinh chira vector pIBTII-HSP-codA, pIBTII-35S-codA,
pIBTII-rd29A-codA twong tmg nudi 16ng va tach plasmid. Plasmid duoc cét véi
enzyme Hindlll va EcoRI. San phim cat dugc dién di va chup anh thé hién trong
hinh 3.3 cho thy, xuét hién hai biang gan vé6i biang 8.8 kb cua pIBTII va 2.4 kb,
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2,7 kb va 2,6 kb cia pPCAMBIA-35S-codA, pCAMBIA-rd29A-codA, pCAMBIA-
HSP-codA ching t6 cac dong khuan lac dugc kiém tra déu mang vector can thiét
ké. Toan bo 7 dong khuan lac duong tinh nay dwoc nudi trong mdi truong LB
long bo sung khang sinh chon loc (spectinomycine) dé nhan dong vector tai to
hop cho bién nap vao A. tumefaciens phuc vu chuyén gen.
3.1.2. Panh gia hoat dong ciia vector mang gen chuyén codA trén ciy thude l4
3.1.2.1. Tao cdy thudc la chuyén gen thong qua A. tumefaciens

Nhim muc dich kiém tra hoat dong cua vector chuyén gen codA, ching t6i
tién hanh chuyén cac céu triic mang gen codA vao cdy mé hinh thudc 14 gidng
K326 va danh gia hiéu qua chon loc cua gen Bar. Két qua thi nghiém bién nap
cho théy, ty 1& s6 chdi tai sinh sau khi chuyén gen va chon loc cao & ca ba cdu
trac pIBTI-HSP-codA, pIBTII-35S-codA, pIBTI-rd29A-codA dat 88%, 90%,
92% tuong g va cac choi cia 3 ciu tric co ty 1¢ sdng sot trén moi trudng tao ré
¢6 bd sung phosphinothricin tir 42,64- 54,23%. Nguoc lai, cac manh 1a di chimg
c6 ty 1¢ phat sinh chdi chi dat 27%, cac chdi nho va chét vang sau 2 tuan bién
nap. Cac dong thubc 14 chuyén gen sdng sot sau chon loc bang phosphinothrcin
duoc ra ciy bang gia thé TN1 trong diéu kién nha ludi. Sau 30 ngay, 14 non duoc
thu mau, tach chiét DNA téng s6 va kiém tra sy co6 mat cua gen chuyén codA
bang phuong phap PCR vai 2 cip mdi codA F/R va bar F/R, két qua duoc thé
hién & hinh 3.5.

Két qua phén tich hinh 3.5 cho thdy, bang dién di c6 kich thudc khoang 750
bp va 400 bp phu hop vdi kich thude ctia doan gen codA va gen bar.

#7028 456 7890 nR -

Hinh 3.5. Hinh anh két quéa dién di san phdm
PCR céc dong thudc 14 chuyén gen Hinh 3.6. Chdi thudc I chuyén
M: marker 1 kb, giéng +: doi chirng dwong, giéng 1 -5: cdc A A: o 2
dong ’chuyé'n gen cdu triic rd294-codA, giéng 6 - 9: cic dong gen chon loc trén moi truong bo
chuyén gen cdu triic 355-codd, giéng 10-12: cdc dong chuyén sung PPT 1,5 mg/ I
gen cau triic HSP-codA, giéng -: doi chirng am.
3.1.2.2. Két qua danh gia va phdn tich cdc dong thuoc la chuyén gen
Chiing t6i tiép tuc gdy han nhan tao in vitro doi véi cac dong thudc 1a

chuyén gen bang PEG 8000 2,5%. Két qua cho thdy, cac cay thude 14 chuyén gen
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& trong moi truong han nhan tao ¢6 kha nang duy tri ap suat thim thau, phat trién
manh b 1& dé ting cudng sirc chdng chiu, cac cay dbi chimg trong méi trudng
han nhan tao bi mit can béng ap suat thAm thau dan dén coi coc va chét.

Chiing t6i tién hanh thi nghiém gay han nhén tao cho cac dong cay chuyén
gen trong nha ludi, thi nghiém duoc thyuc hién trong budng sinh truong & 37°C,
d6 4m 55% va hoan toan khong tudi nude trong sudt thoi gian thi nghiém. Két
qua danh gia kiéu hinh sau 7 ngay thi nghiém cho thay, cac dong thudc 14 chuyén
gen van sinh truong tdt trong khi cac cdy dbi chimg héo sau ngay thir 3 gay han
va chét hoan toan sau 7 ngay giy han. Su tich liiy GB dudi diéu kién han ciing
duogc danh gia vao ngay thtr 7 cta thi nghiém.

. A

HSP-codA rd29A-codA 35S-codA

Hinh 3.7. Két qua ga{y han sinh Iy bing PEG 8000 2,5% cac dong thube 14 chuyén gen
A) chéi tao ré trén méi trieong han sinh Iy;

B) cdc mdnh ld tao choi trén méi trieong han sinh Iy

b

2 - Hinh 3.8. K&t qua dinh luong ham luong GB
: trong thudc 14 chuyén gen
Céc chit cai khac nhau trén méi cét biéu
thi khac biét o P<0,05

rd29A HSP

6
a
2

10
8
6

Glycine betaine (mg/g KLT)

0

Két qua dinh lwong GB tich lity trong diéu kién han ¢ hinh 3.8 cho théy,
cay chuyén gen c6 kha ning chiu han tét hon so véi cay ddi ching cu thé lugng
GB tich lily trung binh cua cac cdy chuyén gen dong rd29A-codA, HSP-codA,
35S-codA 1an luot 1a 12,43 mg/g khdi lugng kho (mg/g KLT), 13,89 mg/g KLK,
12,89 mg/g KLK, so v6i ham luong GB tich lily cua ciy déi ching 13 9,88 mg/g
KLK. Nhu vay, trong diéu kién han, sy biéu hién cua gen COdA da cai thién kha
nang chiu han cua cdy chuyén gen so véi ciy dbi ching nho viée tich liy mot
luong 16n GB. Nhu vy, tir két qua phan tich trén cay thudc 14 co thé két luan, ba
vector chuyén gen pIBTII-HSP-codA, pIBTII-355-codA, plBTII-rd29A-codA
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thiét ké déu hoat dong tdt trong ciy thudc 14 chuyén gen va c6 thé sir dung lam
vat liéu dé chuyén gen vao cdy dau twong ciing nhu cac cy trong khac.

3.1.3. Thio luin két qua thiét ké vector va hoat dong ciia vector biéu hién
trén cay thudc 14

Promoter 1a yéu t6 déng vai trd quan trong trong viéc kiém soat qua trinh
biéu hién ctia gen. Trong nghién ctru ctia chung t6i, promoter 35S, HSP, rd29A
dugc lya chon va 1a thanh phan cua cdu tric mang gen chuyén 35S-codA,
rd29A-codA, HSP-codA trong vector chuyén gen pIBTII. Trong diéu kién kho
han, sy hoat ddng manh ciia ba loai vector nay s& gitip gen chuyén codA khoi
dong phién ma tong hop choline oxidase, enzyme chia khod xuc tac cho qua
trinh sinh tong hop GB tir choline trong ciy dau twong chuyén gen gitp diéu
chinh 4p sudt thim thiu noi bao, giam stress oxy hod, tir d6 ting cuong kha
nang chong chiu han ¢ cdy dau tuong chuyén gen codA.

Mot quy trinh bién nap gen hiéu qua khong thé thiéu su lwa chon tac nhan
chon loc hiéu qua dé phan biét giira té bao chuyén gen va khong chuyén gen.
Gen chi thi chon loc bar c¢6 kha ning khang thubc diét co6 PPT. Gen bar da duoc
sir dung rong rai va 1a chi thi Iy twong dé xac dinh cic mo chuyén gen va ca
trong diéu kién nha kinh hodc ddng ruong di dwoc chung toi sir dung trong
vector chuyén gen codA. Ngoai ra, dé phat hién va dinh luong protein tai to hop
trong cdy ddu turong chuyén gen bang k¥ thuat Western blot, cdu tric mang gen
chuyén codA con duge gian thém doan DNA ma hoa khang nguyén cmyc- mot
Iira chon phd bién, kinh t& va hiéu qua ctia nhiéu nghién ctru hién nay.

Trong nghién ctru cia chung t6i, thude 1a duoc sir dung 1am cdy mo hinh dé
danh gia hoat dong cua vector biéu hién mang gen chuyén codA trude khi chuyén
vao cdy dau tuong nhim nang cao kha nang chiu han. Két qua biéu hién gen
codA & cdy thudc 14 dat hiéu sudt chuyén gen 42,64- 54,23% la co s vitng chéc
dé ching t6i tiép tuc thuc hién biéu hién gen codA vao ciy dau twong va cic cy
trong khac.

3.2. ANH HUONG CUA MOT SO YEU TO BEN HIEU QUA CHUYEN GEN
codA O GIONG DAU TUONG DT22
3.2.1. Anh hwéng ciia ndng d9 PPT dén kha ning tao chdi diu twong
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Dé xac dinh ham lugng ppt sir dung chon loc cac chdi chuyén gen thi
nghiém, cac cum chdi chuyén sang méi trudng SIM2, bd sung ppt v6i 5 ndng do
(0; 1; 3; 5; 7) mg/l. Theo ddi sau hai tuén, nhan théy, sau 14 ngay nudi céy trén
mdi truong SIM2 ¢ chira PPT 0 mg/l va 1 mg/l, cac cum chdi xanh va phat trién
binh thudng, trong khi d6, 14 ctia cac cum chdi Gia vang va rung ¢ ngay thir 7 trén
mdi truong SIM2 ¢6 chita PPT 3-5 mg/l. Trén moéi truong SIM2 c6 chira ppt 7
mg/l, cac cum chdi chét kho hoan toan sau 8 ngay nudi cay va ti 1¢ chdi kéo dai
giam theo su ting ndng d6 cia ppt. Sau khoang 30 ngay, cum chdi trén cac moi
truong bd sung nong d6 PPT 3 mg/l sinh trudng phat trién cham, nhung c6 hién
tuong tao cym chdi méi va xanh. O néng do PPT 5 mg/l, chdi chét hoan toan. Tur
cac két qua phan tich trén, ching t6i quyét dinh lya chon méi truong SIM bo
sung PPT 3,0 mg/l dé chon loc cdy dau twong chuyén gen.

Hinh 3.9. Cac manh 14 mam trén moi truong chon loc SIM2 vai néng d0 PPT khac
nhau sau 14 ngay nudi cdy
A: 1 mg/l; B: 3mg/l; C: 5mg/l; D: 7 mg/l

3.2.2. Anh huéng cia ndng dd khuén va thoi gian i khuén, dong nudi ciy
dén kha niing cam ng tao choi ddu twong
3.2.2.1. Anh huong ciia nong dé khudn dén kha ning cam vmg tao choi diu
twong

Dé x4c dinh ndng d6 khuan Agrobacterium & ODgs st dung cho chuyén
gen vao dau tuong, ching t6i tién hanh liy nhiém cic manh 1a mam hat dau
trong da dwoc 1am tén thuong tai nach 14 mam véi dich khuén c¢6 gia tri ODgso
khac nhau, 1an luot 13 0,4; 0,6; 0,8 va 1,0 trong vong 30 phut, sau do6 tién hanh
ddng nudi cdy cac manh 14 mdm di lay nhiém trén moéi truong CCM trong 5
ngay. Sau 14 ngay, manh 1a mam tiép tuc duoc chuyén sang méi truong SEM co
chira PPT 1,5 mg/l. Két qua & bang 3.3 cho thdy, sau 14 ngay nuéi ciy trén moi
truong SIM1 khong chira PPT, khong thdy su sai khac nhiéu vé kha ning tao
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chdi ctia manh 14 mam khi dugc 1y nhiém véi dich khuan co gia tri ODgso 12 0,4
va 0,6. Ddi voi cac manh 14 mam dugce 1ay nhiém véi dich khudn c6 gié tri ODgso
la 0,8 va 1,0, ty 1€ tai nhiém khuin cta cdc manh 14 mim rét cao, cic manh 14
mam thudng chét va khong tao da chdi. Cac manh 14 mam dugc lay nhiém véi
dich khuan c6 gia tri ODgso 12 0,4 va 0,6 tiép tuc dugc chon loc trén mdi truong
SIM2 va SEM c6 bo sung PPT. Sau 14 ngay nudi cay chon loc, cic manh 1a mam
dugc lay nhiém véi dich khuan co gid tri ODggo 0,6 van tiép tuc sinh trudng va
phét sinh chdi, trong khi cic manh 14 mam dugc lay nhiém véi dich khuan c6 gia
tri ODggp 0,4 gén nhu chét hoan toan trén moi trudng chon lgc. Vi vay, chung t6i
lua chon dich khuan ¢6 gia tri ODggpdat 0,6 dé st dung cho bién nap.
3.2.2.2. Anh huéng ciia thoi gian U khudn A. tumefaciens va dong nudi cdy dén
kha ning cam tmg tao chdi dau tuong

Nghién ctru anh huong cua thoi gian i khuan Agrobacterium va dong nudi
cdy dén hiéu qua chuyén gen & gidng dau twong DT22 duoc thuc hién véi cac
khoang thoi gian 0 1an luot 1a: 15 phut; 30 phit; 45 phat; thoi gian dong nudi cay
2 ngdy, 5 ngdy va 8 ngay, két qua duoc trinh bay & bang 3.4 cho thiy, véi thoi
gian lay nhiém 15 phat, cdic cum mam bi chét gan nhu hoan toan & giai doan cudi
ctia chon loc 1an 1; thoi gian 1y nhiém 45 phut, ty 1¢ nhiém lai khudn rét cao va
loai bo nhiéu & giai doan cam ng tao chdi SIM1. O thoi gian dong nudi ciy 2
ngdy, cac manh 14 mam nho hon nhiéu so véi ddng nudi cdy 5 ngay va 8 ngay,
nhung v&i thdi gian dong nudi cdy 8 ngay khuan moc lai rat cao dén ngay thir 6
ctia ddng nudi cay khudn moc lan ra ngoai cua gidy loc va dén ngay thir 8 mot s6
manh bi thdi (Hinh 3.10). Vi véy, thoi gian lay nhidm 30 phit va dong nudi ciy 5
ngdy cho két qua tot nhat dé sir dung cho chuyén gen & gidng dau twong DT22.

?’0« ‘d\'u“ ﬁ)
© 5 c}(“ § ©

s

A B c
Hinh 3.10. Cac manh 14 mam sau cac thoi gian dong nudi cdy khac nhau

A: 2 ngay; B: 5 ngay, C: 8 ngay
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3.2.3. Anh huéng ciia nong do khang sinh va thoi gian di¢t khuin dén sy
phat sinh va sinh truwémg chdi dau twong

Xac dinh khang sinh va thoi gian rira khuan sau 5 ngay dong nudi ciy la
yéu t& quan trong dén kha nang diét khuan va tao da chdi ciia cac manh 14 mam
sau khi dugc lay nhiém A. tumeffaciens tai t6 hop. Sir dung khang sinh diét
khuan phd rong cefotaxime v6i nong do lan lugt 1a 200 mg/l, 500 mg/l va 1000
mg/l bd sung vao moi truong rira khuan (SIM 16ng) véi thoi gian rira 5 phit, 10
phut, va 15 phut. Két qua qua timg giai doan cho thdy, nong d¢ cefotaxime 500
mg/l dugc bo sung vao modi truong diét khuan rira trong thoi gian 10 phut cho két
qua tt nhat. O ndng do cefotaxim 1000 mg/l, cac méanh 4 mam tao da chdi kém,
tai vi tri nach 14 mam sau khi tao ton thuong bi den va khong tao dugc cum da
chdi. O ndng d6 cefotaxime 200 mg/l, cac manh 14 mim bj tai nhidm khudn rat
cao, chi sau tudn dau cam ung tao chdi, hau hét cac manh déu bi nhi®m lai khuan
(Bang 3.5).
3.2.4. Thao luin két qua nghién ciru anh hwéng ciia mot so6 yéu t6 dén hiéu
qua chuyén gen codA ¢ gibng diu twong PT22

Hién nay, nhiéu quy trinh chuyén gen da dugc ap dung ddi voi cay dau
trong, nhung phd bién 13 bién nap gen bang lay nhidm A. tumefaciens tai t6 hop
qua nach 14 mam. Tuy nhién, phuong phap nay van con mot s6 han ché can duoc
khéc phyc... va hiéu qua chuyén gen con phu thudc vao kiéu gen cua timg giéng
dau twong. Chinh vi vdy nghién ctru chon diéu kién chuyén gen thich hop véi
kiéu gen ciia mdi gidng duge chi ¥ va quan tim boi cic nha nghién ciru chuyén
gen ¢ ddu tuong. Két qua nghién ciru ctia chung t6i di chi ra nhitng anh huéng
mot s6 yéu té anh hudng dén hidu qua chuyén gen codA vao gidng dau tuong
DT22 cia Viét Nam dd duogc khao sat va danh gi4, bao gdm ndng do
phosphinothricin, ndng do khudn, thdi gian 0 khuin A. tumefaciens, dong nuéi
céy, néng d6 khang sinh chon lgc va thoi gian diét khudn. Lya chon tac nhan
chon loc hiéu qua 1a mot bude quan trong trong mot quy trinh bién nap gen. Két
qua nghién ciru ctia chiing i cho thay, str dung PPT 3 mg/l & giai doan cam ting
tao chdi trong moi truong SIM va PPT 1,5 mg/l ¢ giai doan kéo dai chdi trong
moi truong SEM cho hiéu qua chon lgc cao nhit. Bén canh do, n{”)ng d6 khuan
khi 14y nhidm, 0 khuin Agrobacterium va dong nuéi cdy 1a yéu t6 anh hudng rét
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16n dén hiéu qua chuyén gen thong qua A. tumefaciens. Trong két qua nghién ctru
clia ching t6i, cic manh 14 mam dau tuong da dugc lam ton thuong tai nach 14
méam dugc lay nhiém véi dich khuan c6 gia tri ODggo khéc nhau, dich khuan c6
gia tri ODggo = 0,6 v6i thoi gian u khuan 30 phut, ddng nudi cay 5 ngay trong t6i
1a thich hop cho cam {mg tao chdi va kéo dai chdi trén moi trudng chon loc.
Ngoai ra, viéc xac dinh khang sinh va thoi gian rira khuan sau 5 ngay dong nubi
cay 1a yéu té quan trong dén kha nang diét khuan va tao da chdi ciia cac manh 14
mam sau khi dugc lay nhidém A. tumeffaciens tai to hop. Két qua qua timg giai
doan cho thdy, nong do cefotaxime 500 mg/l duoc bd sung vao méi trudong diét
khuén rira trong thoi gian 10 phit cho két qua tot nhat dé st dung cho chuyén
gen ¢ gidng dau tuong DT22.

Nhu vay, tir két qua danh gia cac tac dong cua cac yéu t6 1én kha ning bién
nap va tao da chdi o gidng dau twong DT22, ching t6i da dugc xac dinh cac yéu
t6 thich hop cho chuyén gen codA va tao da chdi ¢ giéng dau twong DT22. Két
qua nay Ia tién d& dé chung toi hoan thién quy trinh chuyén gen codA vao giéng
dau twong PT22 nhim phuc vu cho cac nghién ciru tiép theo cua dé tai.

3.3.1. Két qua chuyén gen codA vao giéng dau twong DT22

Két qua bién nap vector chuyén gen vao manh 14 mdm dau twong trong
bang 3.6. cho théy, s6 lugng mau bién nap cho mdi cu tric khoang 3000 mau,
trong do s6 mau tao da chdi dat ti 1& tir 62,75% dén 73,55%. Tl cac cum chdi
nay, sau 3 giai doan kéo dai chdi thu dugce 1an luot 128, 138, 140 chdi kéo dai
tuong tmg 1an lugt véi cu trac HSP-codA, 35S-codA, va rd29A-codA. Céc chdi
dat chiéu cao 2,5-3,5 cm va c6 céc la chinh dugc cét sang mdi trudng tao ré. Cac
chdi ra ré tao cdy hoan chinh duoc trong trén gia thé TN1 bd sung 25% tribat.
Sau qua trinh thich nghi sinh truéng trong budng sinh truéng nhiét do 28°C, do
4m 80%, quang chu ky sang/tdi 1a 16/8, thu dugc tong sb 60 cy dau tuwong cua
ba cau tric chuyén gen sinh trudng va phat trién tot.

3.3.2. Phin tich ciy d4u twong chuyén gen
3.3.2.1. Sang loc cdy chuyén gen bang chat diét c6 va PCR

Céc dong dau twong T, phét truc tiép PPT 250mg/l trén bé mit 14. Sau 3
ngay phét chat diét co, phan 14 tai vi tri phét ciia cay ddi chimg va mot sb dong
chuyén gen co lai, mat dan sic t6 xanh lyc cua 14 va chuyén vang; sau 5 ngay
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phét, vi tri 14 thir chat diét c6 chuyén sang vang nau, chay kho. Bén canh d6, mot
s6 dong chuyén gen khong xudt hién dau hiéu gay hai cta chét diét co tai vi tri
thir, 14 khong bi mat mau mau sic. Nhu véy tir 60 dong Ty thu dugc sau khi sang
loc béng chét diét co, thu duge 29 dong dau tuwong chuyén gen thé he T, khong
mén cam vai ppt 250mg/l. Cac dong T dugce kiém tra bang phan ng PCR véi 2
cap mdi codA F/R va Bar F/R. Két qua PCR thu dugc 27 dong cho két qua
duong tinh trong d6 cé 8 dong HSP-codA, 10 dong 35S-codA va 9 dong rd29A-
codA (hinh 3.14).

WT Cac dong chuyén gen

wr Céc dong chuyén gen P oM

Hinh 3.14. Két qua kiém tra cay Tobing PCR T N .
Hinh 3.15. Két qua kiém tra cdy T; bang PCR

M: thang DNA chuan 1kb; P: khuan A. M: thang DNA chudn 1kb; P: khudn A.

tumefaciens mang vector tdi 16 hop; tumefaciens mang vector tdi 16 hop;

WT: Mdu ld ddu twong DT22 WT: mdu lé déu twong PT22

Tir 27 dong T, thu hat dem gieo sang thé hé Ty, tién hanh sang loc va kiém
tra bang PPT 250mg/l, thu dugc 8 dong khong man cam ppt gdm c6 6 dong
rd29A-codA va 2 dong HSP-codA. 8 dong nay dugc PCR véi 2 cap modi dic hiéu
thu dugc 4 dong rd29A-codA (D2, D3, D4, D7) va 2 dong HSP-codA (H3, H11)
nhan duoc 2 bang ¢ kich thude khoang 750bp va 400bp phu hgp véi kich thude
ctia doan gen codA va gen bar tuong tmg dugc thé hién trong hinh 3.15.

Két qua trén cho thiy, luong dong chuyén gen giam & thé hé T, do lugng
hat thu tir cay in vitro Ty it, cht luong hat khong dong déu anh huong dén sirc
nay mam cua hat & thé hé tiép theo. Nhu vay, chiing t6i da thu duoc cac dong 27
dong d4u twong mang gen codA ¢ thé hé Ty va 6 dong ¢ thé hé Ty, hiéu suat
chuyén gen dat khoang 0,33% ¢ thé hé T,. Dé kiém tra cic dong ddu twong
chuyén gen & cac thé hé tiép theo ching i sir dung 4 dong T, (D2, D3, D4, D7)
mang promoter cam ung chiu han rd29A do su biéu hién hoat dong tich cuc cua
promoter nay, 2 dong T; (H3, H11) mang gen codA dudi sy hoat dong cua
promoter cam rng nhiét HSP dugc thu hat va bao quan cung silica gel.
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3.3.2.2. Kiém tra su su hop nhét va su biéu hién cia gen chuyén codA trong cac
dong ddu twong chuyén gen bang ky thudt Southern blot va Western blot

Bdn dong dau tuong chuyén gen cau tric rd29A-codA thé hé T, duogc kiém
tra bang k¥ thuat Southern blot dé ching minh sy hop nhat cua gen chuyén codA
vao hé gen ciy dau twong biép nap va xac dinh s6 ban copy ctia gen chuyén. Két
qua phén tich Southern blot trong hinh 3.16 cho thay, cac bang lai DNA xuit
hién & ca bon dong dau tuong chuyén gen duoc kiém tra. Cac dong D3, D4 va
D7 c6 mdt bang lai xuat hién; con dong D2 xuat hién 2 bang lai. Piéu nay chi ra
rang gen codA cé 1 ban copy trong cac dong D3, D4 va D7, va ¢6 2 ban copy
trong dong D2. Bing lai cua hai dong D3 va D4 cho thiy c6 thé hai dong nay
duoc tao ra tir cing mot 16 chuyén gen. Két qua phén tich nay da chimg minh su

hop nhét cta gen chuyén codA vao hé gen cay déu twong chuyén gen.
D2 D3 D4 D7 &= P

- A
— . ~—— 55 kD
- » -
Hinh 3.16. Két qua phén tich Southern blot  Hinh 3.17. Két qua phan tich Western blot céc
cac dong dau tuong chuyén gen thé he T, dong dau twong chuyén gen thé hé T,

D?-D7.‘ cdc dong dau twong chuyén gen D2-D7: cac dong dau twong chuyén gen ciu
cau tric rd294-codA thé hé Ty; (-): doi  tric rd294-codA the hé Ty; M: Marker;
chirng am; P: Plgssmid pIBTII-35S- WT: mau ddgu twong khong chuyén gen
codA lam doi chirng dwong
Tiép tuc phan tich su biéu hién cua gen chuyén codA trén 4 dong chuyén gen
thé hé T, (D2, D3, D4, D7) thong qua xac dinh sw c6 mit ctia protein tai to hop
bang Western blot. Protein tai to hop ctia cdu trac chuyén gen codA co chira khang
nguyén cmyc & dau C, do d6 protein tii to hop nay c6 thé dugc phat hién bang k¥
thuat Western blot. Tién hanh k¥ thudt Western blot voi mau 14 non cia cic dong
dau tuong chuyén gen cau triic rd29A-codA thé hé T, dé dé danh gia su biéu hién
cta gen chuyén trong céy, két qua duoc thé hién trén hinh 3.17. Két qua phén tich
Western blot cho thdy, cic bang protein co kich thudc ~60 kDa tuong dwong véi
khéi lugng phén tir choline oxidase duoc md hoa boi gen codA khi tra ciru trén
ngan hang NCBL. Trén hinh 3.17, cac cdy chuyén gen déu cho bing vach sang rd,
trong khi cdy WT khong c6 bang vach tuong duong. Két qua phan tich biéu hién
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protein choline oxidase tai to hop & cay dau tuong chuyén gen codA da chimg minh
gen chuyén mang cdu trac rd29A-codA va HSP-codA di di truyén tir thé hé Tysang
thé hé T, va dugc biéu hién thanh protein tai to hop choline oxidase.
3.3.3. Thir nghi¢ém danh gia kha niing chiu han ciia mét s6 dong diu twong
chuyén gen
3.3.3.1. Danh gia sirc ndy mam cia hat dudi diéu kién han nhén tao

Giai doan hat ndy mam va thin mam la cac giai doan quan trong ddi véi su
tang trudng va phat trién cua thuc vat dic biét nhay cam vdi cac diéu kién thiéu
nudce. Vi thé, hat ciia cac dong dau tuong chuyén gen ¢ thé hé T; da dwoc danh
gia trong diéu kién kho han nhén tao bang cach bd sung 10% hodc 15% PEG
8000 vao moi trudong dinh dudng. Sau 5 ngay nudi cdy trén méi truong khong bo
sung PEG 8000 (0% PEG 8000), khong nhén thiy su khac biét trong chiéu dai
than mam gitra dong DT22 va cac dong chuyén gen thé hién trong hinh 3.18. cho
thdy, tat ca cac hat ciia cac dong thi nghiém déu nay mam t5t va c6 chiéu dai than
méam dat xdp xi 5 cm & moi truong GM khéng chira PEG 8000. Nguoc lai, trén
mdi trudng c6 bd sung 10% PEG8000, cac hat ciia dong chuyén gen va DT22
déu nay mam, tuy nhién chiéu dai ciia thin mam cia cac dong dau twong la khac
nhau. Dong DT22 khéng chuyén gen biéu
hién giam chiéu dai thdn mam con dudi 4
cm, ngén hon hin so véi cac dong chuyén
gen, trong khi hat ctia cac dong chuyén gen
van duy tri sy sinh truéng binh thuong. Trén
moi truong chira 15% PEG 8000, kha nang
nay mam va sinh truéng cia ca dong DT22

va dong chuyén gen déu giam di dang ké.

Kha ndng sinh truéng cia hat trén moi
truong bi e ché. Tuy nhién, cac hat cia
dong chuyén gen van co ty 1¢ sinh truong ~ Hinh 3.18. Kha ning nay mam cua dau
s 1er aee oan 5 i tuong sau 5 ngay nudi cay trén moi
cao hon va c6 chiéu dai than mam 16n hon truong han nhan tao
hén so voi dong BT22 thé hién trong dd thi D2-D7: cdc dong déu twong chuyén
N A © 1A 1Al gen the hé Ty, WT: dong ddu tuong
hinh 3.19. Nhu vay, nho bi€u hién cua gen D122 khong chuyén gen
codA, cac hat dau tuong cé kha nang nay
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mam va sinh truong tot hon so véi dong khong chuyén gen (DT22) trong diéu
kién han nhan tao in vitro.
3.3.3.2. Panh gia kha ning sinh truong va chiu han cta cay déu twong chuyén
gen dudi diéu kién han nhan tao

Dé danh gia sinh truong va phat trién ciia dau tuong trong moi truong han
nhan tao, hat cua cdc dong dau twong chuyén gen codA va dau twong DT22
khong chuyén gen dugc trong riéng 1¢ trong mot chau va duoc kiém tra bang
phét chat diét co. O giai doan 2 ciia thi nghiém, ciy dau twong duoc xir 1y gay
han nhén tao trong budng ting trudng. Trong sudt qua trinh thi nghiém, cac cay
dau twong chuyén gen va PT22 duoc dat trong didu kién ddi chimg déu sinh
truong va phat trién binh thuong & diéu kién tudi du nudce, khong nhan thiy su

khéc biét vé hinh thai thyc vat giita cac dong.
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Hinh 3.19. Chiéu dai than mam cta cac dong hat dau twong trén moi treong han nhan tao

D2-D7: cdc dong ddu twong chuyén gen tflé' hé Ty, WT: dong DT22 khong chuyén gen.
Cadc chir cdi khac nhau trén moi cot biéu thi khac biét o P<0,05

Nguoc lai, trong diéu kién han nhan tao, tdc dd sinh trudng cua dong dau
trong PT22 c6 dau hiéu cham lai so véi cac dong dau twong chuyén gen. Hon
nira, dén ngay thi nghiém tha 9, trong diéu kién han, cac 1a ctia dong dau tuong
DT22 cho thdy sinh truong co ddu hidu bi a vang, kho lai va héo rung. Trong
khi do, cac 14 dau twong cua cac dong chuyén gen mic du ciing c6 diu hiéu suy
giam sinh truong nhu héo, nhung van c6 thé phuc hoi sau khi duge tudi nudc tre
lai (Hinh 3.20). Khdi lwong twoi trung binh cua cac dong dau twong thi nghiém
cling duoc xac dinh nhdm danh gia toc do ting truong cla cac cdy dau tuong
chuyén gen trong diéu kién han nhén tao. Sinh khi thu dwoc vao ngay thir 9 ciia

cac dong dau tuong trong thi nghiém chiu han nhan tao thé hién trong hinh 3.21.
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Két qua phan tich biéu dd cho s
thdy, trong diéu kién ddi chimg, sinh a6 Bl 8 WT
khdi dat dugc cia cac dong dau tuong § .
(dong DT22 va cac dong chuyén gen) :§L ) o
trong duong nhau, didu nay ciing 2

tring khép véi két qua danh gia sinh
mD2
& a3

8 D4

- ap7

Déi chimg Xir Iy han
trudng cua cay thong qua quan sat bén -
ngoai. Nguoc lai, ¢c6 sy chénh 1éch 03

0.2

dang ké trong sinh khéi thu dugc gitra

Ty 1¢ TLK/TLT

0.1

cac dong chuyén gen va dong DT22 o
Poi chimg Xir Iy han

. Hinh 3.21. Sinh khéi thu dugc vao ngay thir
dong DT22, sinh khoi thu dugc trong 9 cia cée dong dau tuong trong thi nghiém

dicu kién han gidm chi con mét nira chiu han nhéan tao

(dat 2,56 g) so vdi sinh khéi thu duoc

trong diéu kién d6i ching (dat 6,32 g). Khdi luong tuoi va ty 1& khdi luong

du6i diéu kién han. Cu thé, ddi véi

kho/khdi lwong tuoi cua cac dong dau trong thi nghiém vao ngay thi nghiém thi
9 ¢ ca hai diéu kién dbi ching va xir Iy han cho thdy, cac dong dau tuong chuyén
gen ciing ¢ su giam sinh khi trong diéu kién han so véi trong diéu kién dbi
chimg, tuy nhién lai cao hon dang ké so v&i sinh khdi ciia dong DT22. Nhu vay,
cac dong dau twong chuyén gen codA da duy tri duoc toc do tang trudng va sinh
khdi cao hon hon cdy dau twong khong chuyén gen trong diéu kién han nhan tao.
3.3.3.3. Pdnh gid cdc chi sé héa sinh cia cdy ddu twong chuyén gen dudi diéu
kién han nhan tao

Két qua phan tich ham lugng GB hinh 3.22 cho thiy, trong tt ca cac 1a du
trong chuyén gen, ham lugng GB déu cao hon so véi ¢ 14 cay DT22 khong
chuyén gen. Cu thé, ham luvong GB dao dong trong khoang tir 34,1 dén 39,5
ng/mg khdi lugng kho (DW). Dong dau twong D2 c6 ham lugng GB 39,5 ug/mg
DW tich luy cao nhit va thap nhit 1a dong D4 1a 34,1 ng/mg DW, trong khi d6
trong 1a dong dau twong khong chuyén gen DT22 ham lugng GB chi dat 13,7
pg/mg DW. Ham luong proline ciia dong khong chuyén gen DT22 chi dat 102,9
ng/g khdi luong twoi (FW), trong khi d6 lai ting cao & ca 4 cac dong dau tuong
chuyén gen va ting t6i 219,6 pg/g FW & dong D4 (hinh 3.23).
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Hinh 3.23. Ham lugng proline cua cac Hinh 3.25. Hoat d6 POD cua céac dong
dong du twong chiu han ) ’ déu tuong chiu han |
D2-D7: cdc dong ddu twong chuyén gen the hé Ty, WT: dong khong chuyén gen

Cdc chit cdi khde nhau trén mdi cét biéu thi khdc biét ¢ P<0,05

Chi sb danh gia mic d6 ton thuong ciia mang t& bao MDA & hinh 3.24 cho
thdy, trong tit ca cac dong dau twong chuyén gen codA, ham lugng MDA thip
hon rd rang so vai dong cay dbi chirng. Trong diéu kién kho han, ham lwong
MDA cua 14 kiéu dai cao, & muc la 1,234 nmol/g FW, trong khi ham lugng
MDA trong dau tuong chuyén gen giam tir 0,702 xudng 0,454 nmol/g FW.
Nhimng két qua nay chi ra ring cay d4u twong chuyén gen codA biéu hién oxy hoa
it nghiém trong hon va ton thuong it hon so véi cdy khong chuyén gen. Hoat
dong ctia POD ciing dugc biét dén nhu mét chi bao vé kha niang chdng chiu ctia
cac gibng dau tuong chdng lai sy thiéu nude. Phan tich hoat do ciia POD trong
hinh 3.25 cho thiy trong tat c4 cac dong dau twong chuyén gen la cao hon han so
v6i dong dau twrong khong chuyén gen DT22 chi dat 2,08 U/g FW, trong d6 dong
dau tuong chuyén gen D2 cho thay hoat d ctia POD cao nhét (dat 8,4 U/g FW).
Két qua nay phu hop véi dir liéu MDA trong hinh 3.24, trong d6 ham luong
MDA thép nhat dugc quan sat thiy ¢ dong chuyén gen D2 (0,45 nmol/g FW).
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3.3.4. Thao ludn két qua bién nap gen codA vao gidng dau twong PT22 va thir
nghi¢m kha niing chiu han ciia mjt sé dong dau twong chuyén gen

Trong nghién ctru nay, gen codA tir vi khuan A. globiformis da dugc tong
hop nhan tao nhim ti wu hoa biéu hién gen & thyc vat dudi sy diéu khién cua
promoter rd294, HSP va 35S da duoc bién nap thanh cong vao cay dau tuong.
Céc két qua phan tich cay chuyén gen bang k¥ thuat PCR va Southern blot di xé4c
nhan sy hién dién cta codA trong cdy dau twong chuyén gen. Cay dau tuong
chuyén gen cho thay toc d9 ting truong nhanh hon, san xuat sinh khdi 16n hon so
v6i dong dau tuong ddi chimg khong chuyén gen & moi trudng gay han nhan tao.
Ngoai ra, su tich luy ham lwong GB, proline va hoat d6 cua POD ciing cho thiy
su ting cao trong cdy dau tuong chuyén gen dudi sy biéu hién gen codA trong
cdy dau twong chuyén gen. Két qua nay phu hop v6i mot sé nghién ctru duoc
cong bd gan day vé sy tang cudng biéu hién gen codA thong qua su tich luy ham
luvgng GB, proline va hoat do ctia POD ¢ mot s6 loai thuc vat chuyén gen.

Trong nghién ctru niy, ham luong GB tich lity trong cdy dau twong chuyén
gen codA cao hon & dong ciy dau tuong khong bién dbi gen khi gip stress han.
Ham lugng GB duoc tich luy ¢ mirc do cao hon c6 thé ting cudng ap suit thim
thau, giam sy mét nude do stress han cua dau tuong chuyén gen va qua do, duy tri
tbc do phat trién sinh dudng va san xut sinh khdi cao hon so véi cdy khong
chuyén gen. Ngoai GB, proline tu do ciing tich lily trong thuc vat dudi ap lyc moi
truong. Sau 9 ngay xur 1y han, ham luong proline trong cdy d4u twong chuyén gen
codA di ting gdp 1,5- 2 lan so véi cdy dau tuong DT22 khong chuyén gen.
Nghién ciru ciia chung toi gop phan khang dinh tim quan trong ctia gen CodA
trong kha nang chéng chiu han cta dau tuong.

Ham lugng MDA, mét axit béo khong bio hoa san xuat peroxy hoa ting
1én 12 mot chi s cta ton throng mang té bao. Ngoai ra, hoat d6 ciia POD ciing 1a
1a chi s6 quan trong trong viéc danh gia kha nang chong chiu cua cac kiéu gen
déu tuong & diéu kién thiéu nudce. Sy gia ting hoat &6 POD c¢6 lién quan dén kha
nang chiu han cao hon cua cac giébng dau twong chuyén gen. Ciy déu tuong
chuyén gen COdA c6 ham lugng MDA thép hon mdt nira va hoat do ciia POD cao
hon gép 4 lan so véi cay dau tuong khong chuyén gen trong diéu kién kho han,
cho thiy kha ning lam giam oxy héa va han ché cac tac dong 1am hong mang té
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bao cia cdy dau tuong chuyén gen codA. Nhing thay doi 16n vé ham lugng
MDA va POD c¢6 thé 1a do vai trd ctia gen chuyén codA va promoter rd29A trong
ciy dau tuong chuyén gen.

KET LUAN VA PE NGHI
Két luan

1. Ba vector chuyén gen pIBTII-35S-codA, pIBTII-rd29A-codA, va pIBTII-
HSP-codA mang gen codA mi héa choline oxidase, du6i sy diéu khién lan luot
boi 3 promoter cam tng khac nhau: 35S, rd29A va HSP di dugc thiét ké va bién
nap thanh cdng vao cay thudc 14. Trong diéu kién bt loi vé nhiét do, 46 4m va
nudc, cac dong thude 14 chuyén gen da sdng sot va phat trién bang cach tich luy
ham luong glycine betain cao hon so véi cay thudc 14 khong chuyén gen.

2. Céc yéu t6 thich hop cho chuyén gen codA trong céu tric pIBTII/rd29A-
codA vao gidng dau twong DT22 di duoc xac dinh. Nong d6 PPT 3 mg/l & giai
doan cam tng tao chdi trong méi trudng SIM va PPT 1,5 mg/l & giai doan kéo
dai chdi trong moéi trudng SEM cho hi€u qua chon loc cao nhat. Dich A.
tumefaciens c6 gié tri ODgso= 0,6 v6i thoi gian 0 khudn 30 phit, dong nudi cdy 5
ngay trong tdi va diét khuin bang cefotaxime 500 mg/l thich hop cho cam tng
tao chdi va kéo dai chdi trén moi truong chon loc.

3. Céu trac pIBTI/rd29A-codA duogc bién nap thanh cong vao gidng dau
trong DT22 va tao duoc 4 dong ddu tuong chuyén gen codA & thé hé Ty. Cac
dong dau tuong chuyén gen & thé hé T, dugc kiém tra bang Southern blot,
Western blot va dugc danh gia kha ning chiu han trong diéu kién nhan tao c¢6 kha
ning sinh truong tot trong diéu kién stress. Su biéu hién ciia gen chuyén codA
dudi sy diéu khién cua promoter rd29A lam ting hoat dong phién mi ciia gen
codA va tang sinh khdi trong cdy chuyén gen. Ham lugng GB ting cao & cac
dong dau tuong chuyén gen codA, dao dong tir 34,1 dén 39,5 pg/mg khdi lwong
kho, tang 248,9%- 288,3% so véi cay khong chuyén gen. Ham lugng proline
tang 1,5- 2 1an, hoat dong ctia POD ting 1én gp 4 1an so v&i cdy khong chuyén
gen va ham lugng MDA giam 0,5 lan trong diéu kién kho han.

D& nghi
Cac dong dau tuong chuyén gen can dugc tiép tuc theo ddi, danh gia tinh on

dinh cta gen chuyén qua cac thé hé va ing dung cho cac nghién ctru tiép theo.
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