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MO DAU

1. Tinh cp thiét caa dé tai

Cay trong bién d6i gen (Genetically Modified Crop - GMC) 14 loai cay trdng
duoc lai tao ra bang cach st dung cac ky thuat cdng nghé sinh hoc hién dai, hay
con goi 1a ky thuat di truyén, cdng nghé gen hay céng nghé DNA tai té hop, chuyén
mot hoac mot sé gen chon loc dé tao ra cay trong mang tinh trang mong muébn. Vé
mat ban chat, cac gidng lai tir truéec dén nay (hay con goi la giong truyén thong)
déu 1a két qua cua qua trinh cai bién di truyén. Biém khac biét duy nhat giita giéng
lai truyén thdng va gidng chuyén gen 1a gen (DNA) duogc chon loc mét cach chinh
xéac dua trén khoa hoc cdng nghé hién dai, chuyén vao gidng cay trong dé dem lai
mot tinh trang mong muén maot cach co kiém soét.

Viéc sur dung cac gen cO kha nang chon loc di kém vai gen dich trong k¥
thuat chuyén gen Ia rat can thiét nhim tim ra dwoc mot luong it cac té bao mang
gen can chuyén trong vo sb céc té bao khong mang gen chuyén. Thong thuong cac
gen chon loc dugc dung la cac gen khang lai khang sinh nhu hygromycin (hpt) va
kanamycin (nptll) hoic khang lai cac chat diét co nhu phosphinothricin (bar) va
chlorosulfuron (als).

Mic du, cho dén hién nay chua c6 thi nghiém nao dua ra duoc bing ching
rang cac gen chon loc khang lai cac chat khang sinh hay thudc diét cé dang st dung
c¢6 nguy co gy hai dén sic khoe nguoi hoac vat nudi nhung van cé nhitng lo ngai
vé d6 an toan voi sic khoe con ngudi va anh huong dén da dang sinh hoc. Vi vay,
trong nhitng nam gan dy da c6 nhitng nghién ciru lién quan dén viéc sir dung cac
gen chon loc thay thé, khdng anh huong dén hoat dong sinh hoc cua té bao thuc vat
hay con goi la chon loc tich cuc (positive selection). Trong trudng hop nay, cac té
bao chuyén gen s& sir dung mot sé chat khong doc hai ma trong diéu kién binh
thuong khong thé st dung. Viéc thay thé cac gen chon loc ndy bang nhiing gen cé
tinh chat tich cuc, than thién véi moéi truong cling dang 13 van dé duoc quan tam
trong cac nghién cau chuyén gen vao thuc vat.

Glycine betaine (GB) va proline duoc biét dén 1a mét trong nhitng chat dong
vai trd quan trong trong qua trinh diéu chinh ap sut tham thau noi bao khi thuc vat
séng trong cac diéu kién bat loi nhu khé, han, lanh.... Trong té bao thuc vat,



glycine betaine dugc tong hop tir choline thdng qua hai phan ang lién tiép dugc xtc
tac boi choline monooxygenase (CMO) va betain aldehyde dehydrogenase
(BADH) [54].

Tt nhitng hiéu biét vé con dudng sinh tong hop glycine betaine va proline &
sinh vat, cing véi sy phat trién manh mé cuaa linh vuc céng nghé gen, dac biét 1a ki
thuat tao cay trdng bién ddi gen. Cac nha khoa hoc di phan 1ap duoc cac gen: codA
(COD-Choline oxidase), COX, BADH, betA (CDH), CMO, GSMT(glicine
Sarcosine methyntransferase), SDMT (Sarcosine dimethylglucine
methyltransferase), P5CS (Pyrroline -5-Carboxylate Synthetase) va P5CR
(Pyrroline -5-Carboxylate) tir nhiéu ngudn khac nhau, md héa cho cac enzyme
tham gia vao qué trinh sinh téng hop GB va proline. Cac gen nay da duoc thiét ké
véi cac promoter biéu hién dac hiéu, manh va chuyén thanh céng vao nhiéu loai
cay trong, cac loai cay trong bién d6i gen ting cuong kha ning chéng chiu diéu
kién bat loi ciia moi truong. Cac két qua da duoc coéng b cho thay: cac gen codA
(COD), COX, BADH, betA (CDH), CMO, GSMT, SDMT, P5CS va P5CR duoc
chuyén vao cac dbi twong cay Arabidopsis thaliana, Cay thudc 14, cay lta (Oryza
sativa), cdy ca chua, cdy hong, cay bach dan, cay cai be (Brassica juncea), bong,
ngo ... gitp cho cdy tang cuong kha nang chiu lanh, nhiét d6 cao, chiu man va bang
gia codA 1a gen ma héa cho choline oxidase la enzyme tham gia tong hop GB.
Trong chuyén gen, cac nha khoa hoc di sir dung gen codA (COD) cho thiy cay
chuyén gen c6 kha ning phat trién binh thudng trong diéu kién bat loi nhu néng,
man, kho han xay ra.

Véi ly do trén, ching toi tién hanh nghién ciru dé tai “Nghién ciu s dung
gen codA lam chi thi chen loc tgo vector chuyén gen mang tinh an toan sinh
hoc”.

2. Muc tiéu nghién ctu

Muc tiéu chung: Phat trién vector chuyén gen méi ¢ gen chon loc 1a codA
phuc vu viéc nang cao hiéu qua chuyén gen va tinh an toan caa cay chuyén gen.

Muc tiéu cu thé:

- Tao duoc vector chuyén gen thuc vat cd gen chon loc 1a gen codA.

- Panh gia duoc kha ning chon loc va hiéu qua tao cay chuyén gen sir dung
vector chuyén gen mai tao dugc ¢6 gen chon loc 1a gen codA.



- Xay dung duoc quy trinh tao cdy chuyén gen st dung vector chuyén gen va
gen chon loc codA ddi véi mé hinh cay thudc 14
3. N§i dung nghién cau

(1) Thiét ké vector chuyén gen mang gen codA thay thé cho gen chon loc
(kh&ng khang sinh).

(2) Thtr nghiém tao va danh gia kha ning tao cay chuyén gen thdng qua chon
loc bang diéu kién chdng chiu nhiét do cao, chiu man.

(3) Xay dung quy trinh chon loc va tao cay chuyén gen st dung vector
chuyén gen va gen chon loc codA trén mé hinh cay thudc 4.



CHUONG 1: TONG QUAN TAI LIEU

Cay trong bién d6i gen (Genetically Modified Crop - GMC) 14 loai cay trong
duoc lai tao ra bang cach st dung cac ky thuat cdng nghé sinh hoc hién dai, hay
con goi l1a ky thuat di truyén, cdng nghé gen hay cdng nghé DNA tai to hop, dé
chuyén mot hodc mot sé gen chon loc dé tao ra cdy trong mang tinh trang mong
muébn. V& mat ban chat, cac gidng lai tir trude dén nay (hay con goi la gidng truyén
thong) déu 1a két qua cua qua trinh cai bién di truyén. Biém khac biét duy nhat gitra
gidng lai truyén théng va gidng chuyén gen 1a gen (DNA) duogc chon loc mot céch
chinh xac dya trén khoa hoc cong nghé hién dai, chuyén vao giéng cay trong dé
dem lai mét tinh trang mong mudn mot céch c6 kiém soét.

1.1. Cay trong bién d6i gen va mdt s6 phwong phap sir dung trong chuyén
gen ¢ thuc vat

Cay trong bién d6i gen duoc tao ra trong phong thi nghiém bang cach thay
d6i cau tric gen cua chung. Nguoi ta dung ki thuat di truyén dé thém vao mot hoic
nhiéu gen vao trong bo gen cua cay trdng. Hién nay c6 nhiéu phuong phap chuyén
gen ¢ thuc vat da duoc nghién ctu va thanh céng trén nhiéu dbi tugng gidng cay
trong nhu: chuyén gen thong qua A.tumefaciens, chuyén gen truc tiép bang hoa
chat, xung dién, siing ban gen, chuyén gen bang vi tiém, chuyén gen qua éng phan,
chuyén gen bang u dung dich hat khd véi dung dich DNA... Hai phuong phap
chuyén gen thanh céng nhat 1a chuyén gen tryuc tiép bang sting ban gen va chuyén
gen gién tiép thdng qua vi khuan A.tumefaciens.

1.1.1. Chuyén gen truc tiép bing siing ban gen

Chuyén gen truc tiép bang sing ban gen 1a phuong phap dua cac gen ngoai lai
véao té bao chu, la ky thuat st dung cac vién dan la vang (hodc Vonfam) kich thudc
hién vi (0.5-5um) c6 ty trong cao dé dat gia tc cao xuyén qua vo va mang té bao, dua
16p DNA boc ngoai tiép can véi b méay di truyén cua té bao. Phuong phap chuyén
gen bang sung ban gen dugc ap dung voi nhitng dbi twong ma viée chuyén gen bang
A.tumefaciens kho thuc hién duoc (do khong man cam véi A.tumefaciens) hay kha
nang tai sinh kém (khi chuyén gen vao té bao tran). Phuong phap nay da duoc ap
dung thanh cong cho rat nhiéu loai cay tré)ng, dic biét 1a thuc vat mot 14 mam nhu
lta mi hodc ngo.



Phuong phap chuyén gen bang sting ban gen duoc sir dung rong rai sau phuong
phap chuyén gen qua vi khuan A.tumefaciens voi cac wu diém 1a c6 thé &p dung Vi
hau hét cac loai md va té bao, chuyén DNA ngoai lai vao té bao nhanh, d& si dung
V6i quy trinh don gian, mot sé lwong Ion mau cé thé duoc xu ly trong thoi gian
ngan, cac vecto duoc thiét ké don gian, khong doi hoi cac trinh tw DNA cho doan
T-DNA nhu chuyén gen bang A.tumefaciens, can mét luong nho plasmid DNA,
biéu hién gen tam thoi c6 thé duoc quan sat sau vai ngdy. Tuy nhién ciing c6 nhuoc
diém nhu nhiéu ban sao vao té bao cling mét luc, giy kho khin cho viéc phan tich
chon loc vé sau nay, hiéu qua chuyén gen thap nhung chi phi lai cao [27]

1.1.2. Phwong phap chuyén gen biang vi khuan Agrobacterium tumefaciens

Phuong phéap chuyén gen théng qua A.tumefaciens duoc tng dung rong rai
dé chuyén mot hay nhiéu gen vao cay trong nhd nhiing dic tinh wu viét cia hé
théng chuyén gen nay: gilp tao cay trdng cé tinh bén viing cao; cd thé chuyén mot
doan DNA c¢6 kich thuéce twong ddi 16n vao thuc vat ma khong can thiét bi ciing
nhu hé théng nudi cay phuc tap; sé ban copy cua gen chuyén trong cay chuyén gen
it, tao thuan loi cho viéc phan tich cling nhu nghién ctu sy biéu hién caa gen méi
trong cay chuyén gen.

Phuong phap chuyén gen bang A.tumefaciens thuong duoc ding cho cac loai
cay hai 1a4 mam vi A.tumefaciens man cam vai céac loai cay nay. Tuy nhién, ngay
nay ngudi ta da tim ra cac chung A.tumefaciens man cam véi cady mot 14 mam trong
d6 co ngod, lta va cac cdy chuyén gen hitu thu da nhan dugc. Chuyén gen bang
A.tumefaciens da dugc nghién ctu thanh céng bai nhiéu tac gia, cac yéu té anh
huong toi hiéu qua chuyén gen da duoc tdi wu hoa nhu chung A.tumefaciens, kiéu
gen cua ting loai, gidng, thanh phan méi truong nudi cay, nhiét do...). Mot nghién
ctru & dau tuong da két hop hai phuong phap dung stng ban gen va A.tumefaciens,
truéc khi lay nhidm A.tumefaciens mo dugc 1am bi thuong bang cach “ban” dan
khong mang gen. Phuong phap nay c6 thé cho hiéu qua lay nhiém cao, bai sau khi
bi “ban” mé tao phan ung d6i vai vét thuong, tao diéu kién cho lay nhim bang
A.tumefaciens.

A.tumefaciens I loai vi khuan dat, c6 kha niang chuyén mot doan DNA tir Ti
plasmid (tumor-inducing plasmid) vao té bao thuc vat. Ti plasmid - mot phan tir
DNA mach vong, soi kép c6 trong luong phan tir bang 3-5% so véi trong luong



phan tir cia nhidm sic thé vi khuan. Ti plasmid c6 kich thudc khoang 200 kb, trong
té bao ching tén tai nhu mot don vi sao chép doc 1ap gom 4 ving twong ddng: A,
B, C va D. Vung A ludn dugc truyén sang té bao thuc vat nén cd tén 1a T-DNA. Tai
day co hai hé gen: hé gen gay khdi u onc (oncogenic) gom cac gen khi hoat dong sé
san sinh mot lwong 16n cac chat kich thich sinh truéng nhu auxin, cytokinin tao
thanh khéi u & thuc vat; hé gen ma hoa mot s6 enzym diéu khién qué trinh tng hop
cac dan suat ctia cac axit amin hay duong, goi 14 opin. Ving B ¢6 lién quan dén su
tai ban. Ving C lién quan dén su tiép hop. Vung D chta cac gen vir, gitr vai trd
quan trong trong viéc chuyén T-DNA vao hé gen nhan cua té bao thuc vat.

Cac vector dung trong chuyén gen théng qua A.tumefaciens 1a: vector lién
hop va vector nhi thé, hai loai vector nay dang duoc sir dung rét c6 hiéu qua.

Poan T- DNA muén duoc chuyén, trude tién n6 phai dugc hoat hoé bai hoat
dong cua cac gen vir. Hién twong nay xay ra khi A.tumefaciens bét dau tiép xdc véi
hop chat chira phenol duoc tiét ra tir vét thuong ctiia cay hoic tir té bao nudi cay hay
protoplast, dau tién 1a su hoat dong cua cac san pham duoc tao ra tir gen VirA.
Potein virA nam ¢ mang trong cua té bao A.tumefaciens, dong vai trd nhu mot chat
thu cam ddi Vi acetosyringon cé trong mdi trudong. Tin hiéu ndy s& duoc truyén
dan qua su hoat hoa gen virG. Protein virG sau d6 lai gan vao gen chi huy nam sét
trinh tu khoi dong thudc cac gen vir khac nhau. Bang cach nhu vay, protein cia gen
virG di dugc hoat hoa lam tang qué trinh hoat hod cua chinh no, dong thoi lam
giam hoat dong cua cac operon B, C, D va E. Trong tién trinh chuyén T-DNA, &
giai doan dau xuat hién cac vét cit Ti-plasmid tai hai trat ty bién, & vi tri gitra bazo
nito th&t ba va thtr tu cuia mach don nam phia dudi. Tir d6 mot mach don T-DNA
duogc giai phong ra khoi Ti-plasmid va thay thé vao d6 1a mot mach don méi dugc
tong hop theo chiéu 5° — 37, bat dau tir chd dut cua trat tu bién phai. Biéu nay giai
thich tai sao dau bién phai can thiét cho qué trinh chuyén T-DNA vao thuc vat.
Trong qua trinh di chuyén, soi don DNA phai chui qua rat nhiéu mang trudc khi
vao dugc dén nhan té bao thyuc vat. Vi viy, dé gitr duoc tinh trang nguyén ven thi
T- DNA soi don duoc gan voi VirE. San pham cua gen virB nam trén mang té bao
vi khuan ¢ nhiém vy chuyén truc tiép DNA soi don sang té bao thuc vat. Sau khi
T-AND chui dugc qua mang té bao, chung di thang vao nhan va két hop véi DNA
nhan thuc vat & nhiing vi tri ngau nhién. Tai d6 cac gen trén T- DNA duéi su diéu



khién cua gen thuc vat bit dau san sinh ra auxin, cytokinin, opine dan dén su hinh
thanh khéi u trén co thé thuc vat [3].

Phuong phép chuyén gen bang vi khuan A.tumefaciens thudng to ra hitu hiéu
hon do it giy ra nhiing hu hong nghiém trong ddi véi mo té bao. Pé chuyén gen
bang A.tumefaciens chung ta phai st dung cac hé thdng vector st dung trong
chuyén gen sé& dugc trinh bay trong cac phan sau.

1.1.3. Pic diém Ti plasmid ciia Agrobacterium

Vao dau thé ky 20, nguoi ta da biét dén vi khuan Agrobacterium 1a nhom vi
khuan gram &m sbng trong dat, c6 kha ning gy ra cac triéu chung bénh & thuc vat
khi xdm nhidm qua vét thuong. Co6 rat nhiéu cach phan loai Agrobacterium, va
phuong phap phd bién nhat 14 dwa vao triéu ching gay bénh va loai cay chu. Chi
Agrobacterium c6 cac loai chinh sau: A. tumefaciens: gay bénh khoi u hinh chép &
than; A.rhisogenes: gay bénh ré to (hairy root); A.rubi: gy ra khéi u o cac loai dau
dat, mam x0i; A.radiobacter: duoc coi 1a loai khong giy ddc vi chiing san sinh
khang sinh dic trung (agrocin 84) ngin can tac hai cua cac loai Agrobacterium ké
trén.

Trong d6, chiing A.tumefaciens va A.rhizogenes duoc st dung phd bién trong
chuyén gen vao thuc vat. Theo co ché ty nhién, hai loai ndy c6 kha ning xam
nhiém qua vét thuong cua hau hét cac loai thuc vat hai 14 mam va mot sé it cac loai
thuc vat mot 14 mam, két qua 1a gay ra nhitng khéi u hay hinh thanh ré to. V& sau,
nguoi ta xac dinh duoc rang trong té bao cua cac dang hoang dai A.tumefaciens co
chira mot loai plasmid dac biét goi la Ti-plasmid (Tumor-inducing plasmid), con
A.rhizogenes chta plasmid cam tng tao ré to goi 1a Ri-plasmid (Root-inducing
plasmid). Ti va Ri plasmid déu chira mot doan DNA c6 thé chuyén sang té bao chi
theo co ché ty nhién (T-DNA: Transferred-DNA). Do d6, Agrobacterium la mot hé
théng chuyén gen tu nhién. Bang cach cai bién cat bo nhiing gen gay khéi u va ré
to, cai xen vao viung T-DNA nhiing gen dich, gen nay s& duoc chuyén va gan vao
hé gen té bao thuc vat dé dang. Nhitng phat hién nay c6 y nghia rat quan trong cho
su ra doi cua phuong phap chuyén gen vao thuc vat nhd vi khuan Agrobacterium
[66].



Oncogenic genes  Cytokinin production Opine synthesis

Auxin production - ~ Right T-DNA border

=

T \\ Conjugative transfer

Left T-DNA border -t"'":...;“-regiorl

\
i
Ti plasmid !
{Octopyne type)
Virulence region Opine catabolism

.-_-7"/"

- =

Origin of replication

T

Hinh 1.1. So d6 ciu trac Ti-plasmid cia vi khuan A. tumefaciens

Phan 16n cé4c loai Ti-Plasmid c6 kich thuéc khoang 200-800 kb va gom bén
ving A, B, C, D. Trong d6, vang A ludn ludn duogc truyén sang té bao thuc vat nén
c6 tén 1a T-DNA (Transferred DNA). Tai didy mang 2 hé gen: mot hé gen gay khoi
u cho thuc vat co chta it nhat 3 gen tong hop cac phytohormone [a auxin va
cytokinin, do d6, ¢o lién quan dén viéc sinh ra va duy tri su phan chia té bao lién
tuc ma khong phu thudc vao su sinh truong cua cay; hé gen tha hai ma hda cho mot
s6 enzyme diéu khién tong hop cac dan xuit ctia amino acid hay duong goi la
opine. Viing B 1a viing ti ban c6 mang diém khai dau sao chép (oriT). Ving C lién
quan dén sy tiép hop. Ving D c6 tén goi 1a viing doc (virulence region) cé chira cac
gen vir, gitr vai trd quan trong trong viéc chuyén T-DNA vao hé gen nhan cua té
bao thuc vat. Ngoai ra, Ti-plasmid con chtra cac gen nam ngoai ving T-DNA mi
hoa cho cac enzyme phan giai opine dé lam nguén dinh dudng carbon va nito cho
vi khuan.

Vung T-DNA c¢6 kich thuéc khoang 10-20 kb, nam kep gitta 2 trat tu 25 bp
Iap lai khdng hoan chinh goi la bién trai (left border-LB) va bién phai (right border-
RB). Toan bo gidi han giira hai bién nay déu dugc chuyén sang té bao thuc vat. LB
va RB la nhitng yéu té can thiét dé dinh huéng cho sy chuyén DNA. Sy mat di 6bp
dau tién hoac 10 bp cudi cing trong s6 25 bp déu ngan can sy chuyén cia T-DNA.
Qué trinh chuyén T-DNA bat dau tir vi tri RB va két thic ¢ vi tri LB. Sy dinh
huéng ndy rat quan trong néu thiéu yéu té nay viéc chuyén gen s& khong xay ra
hoac khéng hiéu qua. Trong cac gen dugc mad hoa & ving T-DNA c6 3 gen rat quan
trong trong viéc phat trién khdi u: mot gen md hoa cho AMP-isopentenyl



transferase va 2 gen ma hoa cho enzyme tham gia vao hoat dong sinh téng hop
auxin (tryptophane-2 mono oxigenase va acetamid hydrolase). Su hoat dong cua
cac gen nay tao diéu kién cho sy phat trién cua té bao thuc vat cé su phu thudc vao
auxin va cytokinin. Pic diém nay duoc sir dung dé chon loc céc té bao duoc bién
nap tir trong phan 16n cac té bao khong duoc bién nap. Can luu ¥ 13, khong mét gen
nao trong ving can thiét cho viéc chuyén cua T-DNA. Viéc chuyén di ving nay
mang tinh thu dong. Tuy nhién, T-DNA trong c4c khdi u thuc vat thuong co kich
thugc 6n dinh nhu trong Ti-plasmid. Vi thé, cd thé coi mdi T-DNA 1a mot don vi
dugc gan vao hé gen thuc vat ma khong can cé su bién ddi nao. Diéu nay cd y
nghia rat quan trong trong viéc Gng dung tao cdy bién doi gen nhd vi khuan
Agrobacterium. D6 1a véi cau tric gen muc tiéu duoc thiét ké truée khi chuyén vao
té bao thyc vat thi cau tric gen d6 dugc gilr nguyén ven.

Hoat dong cua ving vir dong vai trd quan trong cho viéc chuyén T-DNA
sang té bao thuc vat. Ving nay c6 kich thudc khoang 40 kb va bao gom 6 operon:
cac vir A, B, D va G 1a hoan toan can thiét cho viéc tao doc tinh; con vir C va E
lién quan dén viéc tao thanh khdi u. Trir virA va G cac operon khac déu Ia cistron.
NGi chung, gen virA biéu hién & moi diéu kién; gen virC biéu hién & khap cac té
bao sinh dudng nhung biéu hién manh & dich chiét tir cdc mo bi thuong ton. Hoat
déng cua cac operon nay co lién quan chat ch& dén sy c6 mat caa cac hop chat
phenol duoc tiét ra tir cac vét thuong ton cua cay. Tur vét thuong cdy thude 14 ngudi
ta da tinh ché va xac dinh cac hop chat nay la acetosyringone va hydroxy
acetosyringone. Chét nay vira cd tac dung 1am lanh vét thuong vira c6 tac dung dan
du vi khuan xam nhap, lai c6 vai tro nhu mét chat kich hoat viing gen vir thuoc Ti-
plasmid kich thich cho su cat doan T-ADN (tai ving bién trai va bién phai) dé gan
vao genome thuc vat.

1.2. Céc hé théng vector sir dung trong chuyén gen & thuc vat
1.2.1. Hé thong vector lién hop

Hé théng vector lién hop 1a két qua caa su lién hop hai loai plasmid: Ti-
plasmid d loai trir viing gen gay khéi u va gen tao c4c hop chét opine nhung van
giir lai ving vir va vang b tréi, bo phai. Thay vao nhiing gen bi cat bo 1a doan
tuong dong véi mot doan trén plasmid thir hai (plasmid trung gian) ¢é phuc vu cho
viéc lién hop hai loai plasmid. Plasmid trung gian la mét plasmid tach dong tur vi
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khuan E.coli va c6 thé tai sinh duoc & Agrobacterium. Plasmid nay cé chta ving
gan gen can chuyén nap, cac gen chi thi phuc vu cho viéc chon loc va c6 mit doan
tuong ddng. Khi cho twong tac hai loai plasmid ndy véi nhau ching sé lién hop qua
trao doi chéo gitra hai doan twong ddng va hinh thanh vector lién hop. Thuc chat
vetor lién hop 1a mot loai vector lai c6 chd cho lai can chuyén di nhd vao té bao
thue vat [2]
1.2.2. Vector nhj thé

Viéc sir dung truc tiép Ti-plasmid cua A.tumefaciens chuyén gen gap kho
khin do né co kich thude 16n. Mat khéc, Ti-plasmid chira cac gen gay khdi u gay
bat lgi cho thuc vat- can tré qua trinh sinh trudng va phét trién binh thuong ¢ thuc
vat. Cac enzyme gigi han co thé ciat DNA cua Ti-plasmid & nhiéu chd khéac nhau.
Trong khi d6 cong nghé gen lai can nhiing vi tri cit duy nhat cho hoat dong cua
mot sé enzym gidi han [1]. Véi cac li do trén ddy, cac nha khoa hoc da cai tién Ti-
plasmid thanh mét hé vector nhi thé gém c6 vector chuyén gen (Ti-plasmid tai to
hop) va vector bo tro (helper T-plasmid).
< Vector chuyén gen c6 cau truc tir Ti-plasmid véi doan DNA duoc cét bo hét
cac gen khong can thiét nhu gen onc va gen tong hop opine ¢ giira hai trinh tu LB
va RB, gan thém maot sb thanh phan tao ciu tric mai gom: Cac replicon dé DNA
plasmid c6 thé vira tw nhan ban trong ca E.coli va A. tumefaciens; cac gen choc loc,
gen chi thi va ving c6 chira nhiéu diém cit cua cac enzyme gigi han nam & hai
trinh tuw LB va RB dé chén gen mong mudn can chuyén.
< Vector bé tro ¢ cau tric gom cac gen vir duge tach va duoc dua vao chung
mét plasmid dam nhiém chtc ning van chuyén gen vao té bao thuc vat. Plasmid
nay duoc cai tién loai bo gen kich thich té bao thuc vat phat trién khoi u, nhung van
duy tri kha ning xam nhap vao té bao thuc vat. Hai cu trac nay cung dugc dua vao
A.tumefaciens, khi c4c gen trén vector bé tro hoat dong thi cac san pham cta nd sé
tac dong t6i doan T-DNA trén vector chuyén gen dan dén su chuyén doan T-DNA
sang té bao thyc vat.
1.3. Cac gen sir dung trong chen loc va chi thi

Cac gen chon loc thudng duoc sir dung trong cong nghé chuyén gen thuc vat
thuong 1a céc gen tong hop céc protein gilp phan biét cac té bao da duoc chuyén
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gen va cac té bao khong duoc chuyén gen (gen chon loc), hoic ghi nhan sy hoat
dong caa gen chuyén (gen chi thi).
1.3.1. Gen khang khang sinh

Céac gen khang khang sinh thuong sir dung trong ky thuat chuyén gen nhu
gen nptll(neomycin phosphotransferase) khang kanamycine, gen hpt(hygromucin
phosphotransferase) khang hygromycin, gen streptomycin phosphotransferaza
khang streptomycin
1.3.2. Gen khang chat diét co

Gen bar la tén goi cua gen md hoa cho enzyme phosphinothricin
acetyltransferase (PAT), c6 tac dung lam mat doc tinh caa phosphinothricin (PPT),
la hoat chat chinh cua thudc trir 6 nhu Bialaphos va Basta. Gen bar duoc tao dong
dau tién tir mot dong vi khuan Streptomyces hygroscopicus. Phuong phap don gian
nhat dé kiém tra sy c6 mat cua gen bar 1a phuong phap truc tiép. M6, té bao hoac
cay chuyén gen dugc dat trén méi truong c6 cac nong dd phosphinothricin khac
nhau (hoic c4c thudc trir ¢6 twong tmg) va so sanh sinh truong cua mé, té bao hoic
cay ddi chimg dat trén cing moi truong.
1.3.3. Gen chon lgc mannose

Mot trong nhiing gen chon loc tich cuc dugc sir dung nhiéu 1a gen ma hoa
bién dudng duong manose, 1a mot vi du dién hinh trong viéc st dung thanh cong
chat chon loc thay thé cac khang sinh va chat diét co trong chuyén gen (hinh 1.2) -
Gen manA duogc tach tir Escherichia coli [45]. Gen manA mé& hdéa cho enzym
phosphomannose isomerase (PMI) s& bién dbi mannose-6-phosphate thanh
fructose-6-phosphate cd thé st dung nhu 1a chat dinh dudng cua té bao. Vi thé cac
té bao mang gen chuyén s& phat trién duoc trén moi truong co6 duong manose thay
vi sacrose trong diéu kién binh thuong. D4i véi cac té bao khdng chuyén gen, ban
than duong mannose khong gy doc, nhung khi bi phdtpho hda bai hexokinase
thanh mannose-6-phosphate dan dén cac té bao khdng thé phét trién duoc.



12

gencén chuyén O o, N . '
e e ass)
l’PlaSmid! g > | O ’ l', > ,'. t(-) ‘ \
\ / biénnap _ | — prmmmny | \ J )
— ! ! \ { 3 |
gen manA Q \ ‘ Ol Je 21 i O \ ]
€ bao thyc vit chonloc nhang t& bao t4i sinh thanh
trén méi truong mang gen manA c4y chuyén gen
mannose madi tén tai

Hinh 1.2. Quy trinh sir dung manose lam chat chon loc

1.3.4. Cac gen chi thi: GFP (green fluorescene protein), GUS (p-1,4-
glucuronidase)

Gen tong hop GFP duoc phat hién va tach tir lodi sra Aequorea victoria.
Protein GFP rat dé phat hién, chi can quan sat dudi kinh hién vi phat huynh quang,
may dém té bao, may quang phd do huynh quang. Protein c6 tinh 6n dinh cao, tén
tai 1au, khdng can co-enzym nhu cac hé thong phat mau, phéat anh sang hay phat
huynh quang khac, it xay ra duong tinh gia, d6 chinh xac kha cao, khéng pha huay té
bao.

Gen gus A md hoa cho sinh téng hop enzyme B-glucuronidase. B-
glucuronidase la mot hydrolase xic tac cho su phan giai cac pB-glucuronide, san
pham phan giai c6 mau xanh cham dic trung, d& nhan biét. p-glucuronide thuong
ding nhat trong phan tng dé nhan biét sy ton tai caa gen gus A la X-Gluc (5-
bromo-4-chloro-3-indolyl-pB-D-glucuronide). Dung dich X-Gluc khong mau dudi
tac dong cua enzyme B-glucuronidase s& chuyén sang mau xanh cham.

1.4. Toéng quan nghién ciru vé vector chuyén gen mang tinh an toan sinh hec

1.4.1. Sw can thiét nghién ciu vector chuyén gen mang tinh an toan sinh hec
Cay trdng chuyén gen 1a su bién doi vat chat di truyén, tiép nhan thém nhiing
gen mai, két qua 1a xuat hién nhitng tinh trang méi dudi sy tac déng cua moi
truong. Qua trinh bién ddi vat chat di truyén (thém gen mai) nho vao cong nghé
chuyén gen, néu so sanh qua trinh nay vai qua trinh dot bién trong tu nhién vé ban
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chat thi hai qua trinh 1a mot, bai vi qua trinh tién hoa cua sinh vat déu phai trong
cho vao qué trinh bién d6i vat chat di truyén, trong d6 dot bién dong vai trd quan
trong. Dudi tac dong cua cac nhan td gay dot bién, vat chat di truyén duoc bién doi
theo hai huéng: thém doan hay bét doan. Nhu vay, qua trinh thém doan nho chuyén
gen ciing tvong tu nhu qua trinh thém doan DNA trong d6t bién tu nhién.

Tuy nhién, hai qué trinh nay c6 nhiéu diém khéc nhau: Néu qué trinh chon
loc tu nhién chi gitr lai nhitng bién di c6 lgi cho qué trinh tién hda cua loai, thi
trong ki thuat chuyén gen cay trong chi giit lai tinh trang da dwoc dinh hudng
trudc, ¢6 loi vé kinh té, khong dong gop gi cho qua trinh tién hoa cua loai. Pay 1a
diém khéc biét cin ban nhat giira dot bién ty nhién va "dot bién" nho k§ thuat
chuyén gen. San pham cua dét bién tu nhién 1a tinh trang c6 loi cho tién hda, con
san pham ctia qua trinh chuyén gen la céc tinh trang 6 loi cho con nguoi, ddy 1a wu
diém ndi bat nhat cua cdng nghé chuyén gen.

Viéc sur dung cac gen cO kha nang chon loc di kém vai gen dich trong k¥
thuat chuyén gen Ia rat can thiét nham tim ra dugc mot luong it cac té bao chuyén
gen trong vd s cac té bao khdng mang gen chuyén. Théng thuong cac gen chon
loc duoc dung la cac gen khang lai khang sinh nhu hygromycin (hpt) va kanamycin
(nptll) hodc khang lai cac chét diét co nhu phosphinothricin (bar) va chlorosulfuron
(als). Cac chat nay duoc goi 1a cac chat chon loc va co tac dung diét cac té bao
khéng mang cac gen khang lai né nhung khéng lam anh hudéng dén cac té bao co
mang gen chuyén. Trong thuc té nhiing gen nay s& khéng can thiét d6i véi cay da
truong thanh va dac biét doi véi cdy da trong ngoai canh dong. Viéc c6 mat cua céc
gen chon loc ndy trong cay trong chuyén gen da gay nén nhitng lo ling trong céng
ching vé mit sic khoe ciia con ngudi sir dung va méi truong. Miac du, cho dén
hién nay chua c6 thi nghiém nao dua ra duoc bang chiing rang cac gen chon loc
khang lai cac chat khang sinh hay thudc diét co dang st dung c6 nguy co gy hai
dén stc khoe nguoi hoic vat nudi. Tuy vay nhitng lo ngai trén, thuc té da lam cham
qua trinh sir dung nguén loi tir cay chuyén gen, nhung van cé nhitng lo ling vé do
an toan vai sic khoe con ngudi va anh huong dén da dang sinh vat.

Vi thé d3 c6 nhiéu nghién ctru duoc tién hanh theo hudng phét trién cac
phuong phap chuyén gen khong st dung gen chon loc hoic loai bo cac gen chon
loc. Bén canh viéc giam bét nhitng lo ling cua cong ching, viéc ving mat cac gen
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chon loc trong cdy chuyén gen dong thoi giam chi phi trong viéc phét trién cay
chuyén gen va thoi gian can thiét dé danh gia vé an toan va vi thé s& thuc day viéc
thuong mai hda c4c san pham chuyén gen. Viéc tao ra cay chuyén gen khdng mang
gen chon loc con tao co hoi cho viéc chuyén nhiéu gen lién quan dén nhitng tinh
trang pharc tap nhu chdng chiu véi nhiéu loai bénh va céc tac nhan bat lgi cua moi
truong.

1.4.2. Céc gen/hé théng chon loc than thién

Trong cong nghé chuyén gen & thuc vat, cac gen chi thi chon loc dong vai trd
hét strc quan trong cho su chon loc nhanh ciy chuyén gen tir nhitng mé, té bao
khéng chuyén gen. Cac gen chi thi chon loc mi hoa cho céc protein lién quan dén
su chéng chiu cac tac nhan chon loc nhu khang sinh/thudc diét co. Sau khi chuyén
gen, dudi sy ¢c6 mdt cua cac tac nhan chon loc, cac té bao khong mang gen chuyén
c6 thé bi chét. Cac gen chi thi chon loc dugc phan chia thanh hai loai: Cac gen chi
thi chon loc tich cuc va khong tich cuc.

Phuong thirc chon loc tich cuc 1a chon loc céc té bao chuyén gen cO sinh
truong va phat trién manh hon so vé&i cac té bao khong chuyén gen. Cac chi thi
chon lgc tich cuc chia thanh 2 nhoém nhé 1a chon lgc tich cyc trén moi truong bd
sung co chat va khong bd sung vao co chat. Céc chi thi chon loc phu thudc vao kha
nang chong chiu cua té bao chuyén gen trén méi trudng bod sung co chat nhu cac
chat trao d6i chét trung gian, khang sinh, thudc diét c6 - nhitng chat nay 13 doc véi
cac té bao khong chuyén gen, vi du manA [33] va xylA [22]. Céc chi thi chon loc
tich cuc khong can bd sung cac co chat dé chon loc té bao chuyén gen ma cac chi
thi nay s& kich hoat hé théng ndi sinh ctia t& bao chuyén gen. Vi du trong trudng
hop isopentenyl transfer- ase (ipt) gen [18] lam ting cudng su phat trién chdi bang
cach ham luong hoocmon ndi sinh & té bao/cum té bao chuyén gen.

Phuong thirc chon loc khong tich cuc e ché su sinh trudng va phat trién cua
té bao chuyén gen. Céc chi thi chon loc ndy ciing ¢ thé chia 1am hai nhom 1a chon
loc khéng tich cuc trén méi truong bd sung co chit va khong bd sung vao co chit,
va nguoc lai véi chon loc tich cuc, trong trudng hop nay viéc bo sung co chat sé trc
ché sy sinh truong cua té bao chuyén gen. Khi bo sung co chat, cac chi thi chon loc
s& chuyén hoa co chét tir khong doc sang doc cho cac té bao chuyén gen, vi du gen
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codA & vi khuin mi hod cho enzyme cytosine deaminase[64] va adh gen ma hoa
enzyme alcohol dehydrogenase & Arabidopsis [40]. Cac chi thi chon loc khong tich
cuc khong phu thudc co chit, vi du nhu MyMV TrAp protein hoat hoa sy phién ma
cua virus gay bénh kham vang & dau xanh [53].

Céc chi thi chon loc gy chét 1a sy gay chét té bao khong chuyén gen ma cé
thé bi anh hudng boi cac té bao chuyén gen 1an céan tiét cac hop chat doc hai [22].
Can xét dén sy giy chét ciia co chat/gen 1én céc té bao khong chuyén gen xay ra
trong sudt qué trinh chon loc. Trong nhitng nim gin ddy dd c6 nhitng nghién cau
lién quan dén viéc str dung cac gen chon loc thay thé, khéng c6 hai dén hoat dong
sinh hoc cua té bao thuc vat. Trong trudng hop ndy, céc té bao chuyén gen sé st
dung mot s6 chat khong doc hai ma trong diéu Kién binh thuong khong thé su dung.
Thém vao doé trong céc chi thi chon loc, c6 céc chi thi chon loc tich cuc an toan co
ngudn gdc ca tir thue vat va khong c6 ngudn gdc tir thue vat. Chi tiét mot sé chi thi
chon loc tich cuc an toan c6/khéng nguon goéc tir thuc vat duoc trinh bay Béang
1.4a.

Bang 1.4a. Mt sé chi thi chon loc tich cuc an toan cd/khéng ngudn géc tir thuc
vat (Manimaran et al. 2011)

Co
s chit/tac Tai liéu tham
Gen | Nguon phan lap Enzymes ) .
nhan chon khao
loc
lac Z Escherichia coli [S-galactosidase X-gal Helmer et al. (1984)
Luc Photinus pyralis Luciferase Luciferin Ow et al. (1986)
Rhodotorula D-amino acid D-amino
daol gracilis oxidase acids Erikson et al. (2004)
D-serine ammonia
dsdA Escherichia coli lyase D-serine Erikson et al. (2005)
Phosphomannose
manA Escherichia coli isomerase Mannose Joersho et al. (1998)
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knl Maize - None Luo et al. (2006)
Trehelose 6
Arabidopsis phosphate
TPS1 thaliana synthase Glucose Avonce et al. (2004)
Anthranilate Herbicide
ASA2 Tobacco synthase (Trifluralin) | Tsai et al. (2005)
Amino acid
Tubl Goose grass - analog Ye et al. (2003)
Nishimura et al.
NiR Rice Nitrite reductase (2005)
ATP binding
Atwbcl | Arabidopsis cassette Mentewab and
9 thaliana transporter Kanamycin | Stewart (2005)
Saccharomyces Azetidine-2-
cerevisiae Sigma | N- carboxylic
MPR1 | 1278b acetyltransferase | acid Shichiri et al. (2001)
Mannose 6
phosphate
M6PR | Apium graveolens | reductase Mannitol Everard et al. (1997)
Arabidopsis Acetolactate Imidazolino
csrl-2 | thaliana synthase nes Aragao et al. (2000)
Betaine aldehyde | Betaine
BADH | Spinacia oleracea | dehydrogenase aldehyde Daniell et al. (2001)
Steptomyces
xylA rubiginosus Xylose isomerase | D-xylose Haldrup et al. (1998)

1.4.3. Sw loai bé cac gen chi thi chon loc tir cy chuyén gen

Viéc tao ra cay chuyén gen khong mang gen chon loc khong nhitng dam bao
an toan sinh hoc, giam thiéu rai ro ddi véi moi trudng va dam bao an toan cho
ngudi va vat nudi khi sir dung céc san pham ¢ ngudn gdc tir sinh vat bién doi gen.
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V& nguyén tic c6 ba cach d@é tranh hoic loai bo gen chon loc truyén thong

khoi cay chuyén gen trude khi duoc cdy chuyén gen ra san Xuat:
- bong thai chuyén hai gen mot gen dich va mot gen chon loc va sau d6 loai bo gen
chon loc & céc thé hé sau théng qua phan ly. Pay 1a phuong phap don gian nhat va
da duoc dung thanh cdng trong mot vai cdy trdng co tan s chuyén gen tir 85% tro
|&n. Tuy nhién viéc dua vao phan ly s& khdng thé tién hanh véi nhiing cay nhan
gidng vo tinh. Mét han ché khéc 1a qué trinh chon loc cac cé thé chi mang gen dich
doi hoi thoi gian va nhiéu cong suc.

- Cit bo céc gen chon loc sau khi dd tim duoc cdy mang gen chuyén thong
qua hé thdng tai to hop tai nhitng trinh tu xac dinh (site — specific recombination),
hé thdng gen nhay (transposition) hoic tai té6 hop ddng hop ti (homologous
recombination). Trong hé thong téi to hop tai nhiing trinh tu xac dinh, cac enzyme
recombinase chiu trach nhiém téi t6 hop sé duoc dung dé loai bo gen chon loc &
cac giai doan sau. Cac gen ma hoa cho cac enzyme nay duoc gan bén canh cac gen
chon loc. Mot khi cac té bao mang gen dich dd duoc chon loc, cic gen recombinase
c6 thé duoc kich hoat bai nhitng yéu té bén ngoai va loai bo cac gen chon loc va
chinh né ra khoi genome thuc vat, tao ra cac cay chuyén gen khdng mang c4c gen
chon loc. C6 ba hé thdng tai t6 hop dic hiéu da duoc tng dung thanh cong dé loai
bo gen chon loc. Thuong duoc ding nhat 1a hé théng Cre/loxP cua bacteriophage
P1, trong d6 recombinase Cre xuc tac cho cac phan ng tai té hop gita hai trinh tu
loxP gan hai dau caia gen chon loc dan dén viéc cat bo gen chon loc ra khoi genome
thuc vat. Viéc sir dung hé thdng gen nhay tai vi trf nhat dinh trong genome cua thuc
vt ciing c6 kha ning loai bo cac gen chon loc. Hudng nay twong tu Vi qué trinh to
hop tai vi tri xac dinh. Hé thong phé bién duoc sir dung 1a Ac/Ds duoc phat hién
lan dau tién ¢ ngd. Tuy nhién hudng nay doi hoi thoi gian dai qua qué trinh lai tao
va phan ly. Chi tiét mot sb hé thdng loai bo chi thi chon loc tir cay chuyén gen duoc
trinh bay chi tiét bang 1.4b.

Bang 1.4b. Mot s6 hé théng loai bé chi thi chen loc tir cady chuyén gen
(Manimaran et al. 2011)

Gen
Ciy trong | chithi | Tailiéu tham khio
chon

Phuong phap

He thong chuyén gen
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loc
Co- Jacob and Veluthambi
transformation Agrobacterium Tobacco nptll (2002)
Co-
transformation Agrobacterium Potato None De Vetten et al. (2003)
Ac/DS Agrobacterium Rice hpt Jin et al. (2003)
Co-
transformation Agrobacterium Maize epsp Huang et al. (2004)
Co-
transformation Agrobacterium Rice hpt Breitler et al. (2004)
R/RS Agrobacterium Strawberry nptll Schaart et al. (2004)
Cre/loxP (heat
inducible) Agrobacterium Tobacco nptll Wang et al. (2005)
Cre/loxP
(chemically
regulated) Agrobacterium Rice hpt Sreekala et al. (2005)
nptll,
R/RS Agrobacterium Potato 5-FC Kondrak et al. (2006)
Cre/loxP Agrobacterium Potato nptll Cuellar et al. (2006)
Cre/loxP Tomato (for
(chemical Lepidopteran
regulated) Agrobacterium insect) nptll Zhang et al. (2006)
Rice (for
Co- Bacterial leaf Not
transformation Agrobacterium blight) known | Xia et al. (2006)
Cre/loxP Agrobacterium Soybean hpt Li et al. (2007)
Direct Agrobacterium Tobacco gus Jia et al. (2007)
Co-
transformation Agrobacterium Soybean bar Ye and Qin (2007)
nptll
Cre/loxP Agrobacterium Brassica juncea | G418 | Arumugam et al. (2007)
Cre/loxP Agrobacterium Oryza sativa ipt Bai et al. (2008)
FLP/loxP/FRT Agrobacterium Tobacco nptll Luo et al. (2008)
Flora dip in
Cre/loxP Agrobacterium Arabidopsis hpt Verweire et al. (2007)
Co-bombarded Biolistic Zea mays nptll Prakash et al. (2009)
Cre/loxP Agrobacterium Tomato nptll Zhang et al. (2009)
FLP/FRT
(Autoexcision) Agrobacterium Tobacco hpt Woo et al. (2009)
Ovary drip in
Direct Agrobacterium Zea mays None Yang et al. (2009)
R/RS Agrobacterium Cassava ipt Saelim et al. (2009)
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Co-

transformation Agrobacterium Oryza sativa hph Sripriya et al. (2008)
Arachis

Direct Agrobacterium hypogaea None Bhatnagar et al. (2010)
Oryza sativa

Co-bombarded Biolistic (for YSB) hpt Kumar et al. (2010)
Oryza sativa
(for sap sucking

Cre/loxP Agrobacterium planthopper) hpt Sengupta et al. (2010)

Cre/loxP Agrobacterium Tobacco bar Kopertekh et al. (2010)
Zea mays (for

FLP/FRT Agrobacterium salt tolerance) | ALS Li et al. (2010)

Co- Ramanarao and

transformation Agrobacterium Tobacco bar Veluthambi (2010)

1.5. Co sé khoa hgc trong sir dung gen codA lam chi thi chon loc ¢ thuc vat
chuyén gen

Nhitng tac dong bat lgi tir moi truong dén sy sinh truong va phat trién cua
cac loai cay trong bao gom khé han, man, lanh va nhiét d6 cao. Pay ciing 1a nhiing
tinh trang ma céc nha khoa hoc rat quan tam va tim céch cai tién. Ciing nhu céc loai
sinh vat khac, khi gap cac diéu kién bat loi tir moi truong, thuc vat c6 kha ning
sinh ra cac co ché thich nghi khac nhau dé c6 thé ton tai, sinh truong va phat trién.
Co ché thuong gap nhat khi cay gap cac diéu kién bat loi vé nudce d6 1a ting cudng
kha ning duy tri sttc cing ctua cAc md, té bao thdng qua viée ting cudng téng hop
cac chat nhu céac loai duong tan, cac loai axit amin,...dé ting cudng ap suat tham
thau cho té bao. Glycine betain va proline 13 hai trong s nhitng chét trao déi duoc
quan tdm do hién twong tich lily rdt manh caa cac hop chat nay khi cay gip cac diéu
kién bat loi tir moi trudng, dac biét 1a nhiing yéu to lién quan dén &p suat tham thau
noi bao.

Nguoi ta cho rang, ¢é nhiéu gen lién quan dén sinh tong hop GB nhu: CMO,
BADH, codA tir nhitng co thé sinh vat c6 kha ning tich liiy GB mét cach ty nhién.
Gen mi héa cho CMO va BADH duoc phan 1ap tir mot sé lodi thuc vat bac cao
[55]. Trong d6 gen codA dugc phan 1ap tir vi khuan A. globiformis [23] ma héa cho
choline oxydase, la enzyme chia khoa cé vai tro quan trong trong phan ung sinh
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tong hop GB. Tir d, nhiéu nha chon tao gidng da chu y chuyén gen nay vao nhiéu
loai cdy trong khac nhau. Nhung ung dung ki thuat chuyén gen dé chuyén gen
codA vao thuc vat van dang con 1a vin dé méi mé chua dugc nghién ciu toan dién.
1.5.1. Giéi thiéu vé gen codA

Gen codA ma hoa cho choline oxydase, la enzyme chia khéa c6 vai tro quan
trong trong phan @ng sinh tong hop Glycine betain (GB). Qué trinh sinh tong hop
GB dugc tim thay & nhiéu sinh vat khac nhau: vi khuan, dong vat va thuc vat hat
kin. Tuy nhién, gen codA chi dugc tim thiy va phan lap & vi khuan A.globiformis,
thuoc nhdm vi khuan gram dwong sdng trong dat. Khi méi truong dat nhiém man,
vi khuan nay sir dung gen codA nhu mét vii khi bao vé gilp chiing sbng sot.

Gen codA (dd dugc cong bd trong ngan hang gen NCBI c6 ma sé
AY304485), phan lap tir vi khuan A.globiformis co kich thuéc 1641bp, md hoa cho
choline oxidase gém 547 amino acid, 1a mot enzyme giit vai trd quan trong ddi voi
qué trinh sinh tdng hop glycine betaine ¢ vi khuan. Choline oxidase x(c tac phan
ring oxi hoa bon electron cua choline dé tao thanh glycine betaine. Vi vay, enzyme
nay c6 ¥ nghia quan trong trong sy ton tai va thich nghi voi méi truong sdng cia Vi
khuan A.globiformis, sy tich liiy ham lwong cao glycine betaine trong té bao chat
gitip cho té bao chéng lai su khir nudc va hién twong co nguyén sinh chat trong
diéu kién moi truong bt loi.

Gen tp-codA 1a gen duoc cai bién tir gen codA phl hop cho su biéu hién &
thuc vat. Ngoai ra, dau 5° trinh tu gen codA téng hop nhan tao duoc thiét ké thém
mot doan 216 nucleotide ma hoa doan peptide (Transite Peptide -TP) gilp van
chuyén enzyme vao trong luc lap va & dau 3’ 1a mot doan 30 nucleotide ma hoa
doan peptide (cmyc) gilp cho viéc lai Western bot dé kiém tra sy biéu hién gen
chuyén. Toéng chiéu dai gen codA tong hop nhan tao 1887 bp. Mac du trinh tu
nucleotide cua gen codA tong hop (tp-codA) sai khéac véi trinh ty gbc cd ma sd
AY 304485 nhung trinh ty amino acid giéng nhau 100% [4].

1.5.2. Céc nghién ceu chuyén gen codA nhim ting cwong kha ning chdng chiu
¢ thuc vat

Nam 1997, Hayashi va cong sy dd chuyén gen codA phan Iap tir vi khuan
A.globiformis vao cay Arabidopsis thaliana. Trong nghién ctru nay, gen codA duoc
thiét ké thém doan peptide tin hiéu (transit peptide) dan vao trong dich 1a luc lap.
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Nong do GB duogc tich liy trong luc lap 1én ¢én 50 — 100 mM. Két qua thu dugc 14
hat cua cdy chuyén gen c6 kha niang chiu duoc néng do mudi cao trong sudt qua
trinh ndy mam va qua trinh phat trién tiép theo cua cdy. Gen codA ciing duoc
chuyén vao trong cay lua va tich lily GB ¢ luc lap, két qua cho thay cay lta chuyén
gen ciing c6 kha nang chiu min cao hon so véi cay ddi chung. Tuy nhién, khi
khong thiét ké thém doan transit peptide tin hiéu voi muc dich biéu hién gen codA
trong té bao chat thi luong GB tich liiy trong té bao chat ting 1én tir 3 — 5 an so Vi
trong luc lap. Tir két qua ndy, mot s tac gia dua ra gia thuyét rang trong té bao
chat chira lugng co chét 13 choline cao hon trong luc lap, do d6, day c6 thé 1a vi tri
tong hop choline trong té bao. Khi cac nha khoa hoc tiép tuc kiém tra cay
Arabidopsis thaliana chuyén gen codA trong cac diéu kién bat lgi khac nhu: nhiét
do thap, nhiét d6 cao, khd han thi thu dugc két qua twong tu. Nghia 13, cay chuyén
gen codA c6 kha niang chdng chiu duoc cac diéu kién bat loi tir moi trudng: man,
lanh, han va nhiét do cao.

Ké tir d6, nhiéu nha chon tao giéng da chu y chuyén gen nay vao nhiéu loai
cay trong khac nhau nhu 1a nim 2003, Sulpice et al. di cho rang cdy Arabidopsis
thaliana chuyén gen codA tao choline oxidase cho phép téng hop glycine betaine
(GB) va tang cuong kha niang chiu dung cac loai cang thang khong nhiing trong
quéa trinh nay mam va tang truong thuc vat ma con & giai doan sinh san, do 1a giai
doan cdy nhay cam nhat voi moi trudng cang thang [65]. Cay thudc 14 chuyén gen
nhé (1.0-1.5 cm) cd thé ton tai moi truong MS ¢6 400 mM/I NaCl trong hon 30
ngay trong khi cay khong chuyén gen khong c6 kha nang nhu vay [25]. Dong lua
indica Pusa Basmati 1 bién doi gen véi choline oxidase (codA) gen tir A.globiformis
bang Agrobacterium ciing thé hién kha niang chiu man[46]. Ngoai ra, lia Oryza
sativa L chuyén gen nay khong chi chiu min ma con thé hién chiju lanh [57].

Nhitng nim gan ddy, cac nha khoa hoc di budc dau chuyén gen codA vao
mot s6 cay khac nhu 1a vao ca chua bao vé hat, cay va hoa khoi sy pha huy bai lanh
va ciing lam ting cuong kha ning chiu mudi va stress nudc. Gen codA ciing 1am
tang cuong kha ning chiu néng ¢ cay trdng ciing dugc mot sé nha khoa hoc chid y
nhu d3 14 tao cay ca chua c6 kha niang chiu néng giai doan hat ndy mam va cay con
[39]; Cay Brassica chinensis khi duoc chuyén gen nay ciing thé hién kha ning chiu
nhiét do cao va mudi cao [43], [70], di st dung gen choline oxidase (codA) dé ting
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cuong kha nang chiu man cua cay Eucalyptus globulus (mét loai cay lay gé nguyén
licu dé 1am giay)... O Viét Nam, tac gia Bui Van Thang va cong sy da chuyén gen
codA 1am ting cuong kha ning chiu mudi khé tét & cay xoan ta [4].

Bang 1.5. Mét so6 loai cay trong chuyén gen codA da dwoc chieng minh [a
c6 kha ning chéng chiu tét véi diéu kién stress

Loai Gen Lugng GB (co | Bao quan | Sirc chju Tac gia
guan) bieu hi¢n dung
Arabipopsis codA 121,2-18,0 umol | Diép luc | Anh sang Alia et al
thaliana (COD) | g™ dw hat manh 1999
Arabipopsis codA 1,0 pmol g™ fw | Diép luc Lanh, muéi | Hayashi et al.
thaliana la/hat 1997, 1998
Arabipopsis codA 12,0-18,0 umol | Diép luc Nhiét Alia et al.
thaliana gt dw (hat) 1998b
Arabipopsis codA 0,7-0,9 pmol g’ | Diep luc | Bong bang Sakamoto et
thaliana dw choi al. 2000
Brassica juncea | codA 0,82 umol g™ Diép luc Muoi Waditee et al.
fw 14 2005
Diospyros kaki | codA 0,1-0,3 umol g* Té’bao Han han, Huang et al.
fw 14 chat muoi 2000
Euchlyptus codA 01117-0,2,9 umol | N.A. Harl _han, Yu et al. 2009
globulus g fw I muoi
. 1 A 7
Oryza sativa codA 5,,3 pumol g~ fw Dlep\ luc/ Harl _han, Sakamoto et
1a) T¢ bao muoi
. al. 1998
chat
Oryza sativa codA 1,0-2,12 pmol Di¢p luc Muoi Mohanty et al.
g’ dw 14) 2002
Solanum codA 0,1-0,3 umol g* | Diép luc Lanh Park et al.
lycopersicum fw 18) 2004
Solanum codA 2,0 umol g* fw | Diép luc | Lanh,
: : Lo 2 Park et al.
lycopersicum CO quan san /T bao muol, su
2 X . 2007a
Xuat) chat oxi hoa
Solanum codA 0,9-1,43 umol Diép luc Su Qxi héa, | Ahmad et al.
lycopersicum g’ fw 14) muoi 2008
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CHUONG II: VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién cau
2.1.1. C4c vat liéu thuc vat

- Gibng thudc 14 K326 do Phong Cong nghé té bao thuc vat, Vién Cong nghé
sinh hoc cung cap
2.1.2. Céc chiing vi khuan, vector va cap mdi sir dung

- Céc ching vi khuan E.coli DH50, Agrobacterium tumefaciens
C58/pGV2260 do phong Cong nghé té bao thuc vat, Vién Cong nghé sinh hoc cung
cap.

- Vector tach dong pBT/HSP mang promoter HSP18.2 dugc phan lap tu
Arabidopsis thaliana. Cac vector chuyén gen & thuc vat pCAMBIA1301;
pBl1121/35S-codA mang gen codA nhan tao dugc tong hop dua trén trinh tu gen
codA phan lap tir vi khuan A.globiformis cong bé trong ngan hang gen NCBI ¢ ma
sb AY304485 ddng thoi duoc cai bién ma di truyén cho phu hop véi sy biéu hién
trong hé thdng té bao thuc vat va b sung mot doan 30 nucleotide md hoa doan
peptide c-myc gidp cho phat hién muac do biéu hién gen chuyén, gen nay hoat dong
dudi sy diéu khién cta promoter co dinh 35S. Cac vector nay do Phong Céng nghé
té bao thuc vat, Vién Cong nghé Sinh hoc cung cép.
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(11,843) Neol BglIl (0}
avors vett et /' snaBr (s93)
(11,063) 53“.

(11,057) Xbal

(11,051) BamHI _

(11,045) Kpnl

{11,042) Acc651
(11,040) BanlI - Sacl —
(11,038) Eco53kl

_BSBI (1302)

(11,030) EcoRIT
lac operator|
(10,787) BstXI
(9946) AatIl B
(9944) Zral -~ — _PmIl (2041)
BStEIT (2054)
(3607) AsiST ~ AfIII (2105)
(9558) RsrIl MauBI (2300)
(8306) PspXI - PCAMBIA1301
11,850 bp
(8388) Sacll
(8260) Psil
6115) Bpul0I ~
(8115) Bpu Pasl (3793}
(7784) Blpl
Acll (4387)

- B ™
(6447) BSEZLTI - \ \
(6252) PIuTL g / / - BSIWT (5347)
(6250) Stol kN BspDI* - ClaI* (5543)
(6243) Narl P
(6248) Kasl EcoNI (5776)
Bsal (5866)

(5245) Mrel - SgraAl

Hinh 2.1: Vector pCAMBIA1301

(14,662) Notl

(14,110) PasI

_EcoNI (1627)

(13,001) BStEII

|RB T-DNA repeat

~ Pmel (2492)

Bsu36I (2700)

‘Nhel (2715)
BmtI (2719)

(12,671) BStXI

nator | ™7

pBI121

14,758 bp
—— PspOMI (3899)

" Apal (3903)

NOS termi

(11,038) SHI ——

(10,709) PFIMI*
" BspDI - Clal (4537)

HindIII (4950)
| | Sbfl (4966)

| Bsal (5045)
Scal (5179)

Xbal (5815)

BamHI (5821)

TspMI - Xmal (5826)
Smal (5828)

'SnaBI (5229)

(10,475) Ndel —

(9655) FspAL

(9097) kAL
(9007) BbvCI
(8953) Ahdl

(8290) Dralll

[LIEETT
(7982) EcoRI
(7715) Sacl

Hinh 2.2: Vector pBl121

Eco53kI (7713)
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- Céc cap moi dic hiéu cho gen codA va promoter HSP duoc téng hop tir hdng
Macrogen (Han Quéc), c6 trinh tu nhu bang 2.1.
Bang 2. 1. Céc ciip mdi dic hi¢u khuéch dai gen codA va promoter HSP18.2

Tén moi Trinh tw nucleotide Nhan | Kich thuéc doan
gen DNA nhan (bp)
F/codA- 5’GCTCTAGAATGCACATCGATAATATTGA3C codA 1688
Xbal
R/cmyc- 5’CGAGCTCTCAATTCAGATCCTCTTC3
Sacl
F/HSP- 5’GCTCTAGAGGTTCGTTGCTTTTCGGGA3’ HSP18.2 750
Xbal
R/HSP- 5’GCAAGCTTCCCGTCATTTCTTCTGGTT3’
Hindlll

2.1.3. Héa chat, thiét bj
2.1.3.1. Hoa chat

Dung dich tach chiét plasmid: Dung dich 1 (Tris HCI 25 mM, pH 8,0; EDTA
10 mM, pH 8,0; Glucose 50 mM; H,0); Dung dich 2 (NaOH 0,2 M; SDS 1%); Dung
dich 3 (dém Potassium acetat 3M; Acetic acid 11,5%; H,0); Isopropanol; Ethanol
70%:; dung dich chloroform: isoamyl alcohol (24:1).

Dung dich dién di DNA: dung dich dém TAE 50X (Tris base: 121 g, Axit
acetic glacia: 28,6 ml; 0,5 M EDTA pH 8,0: 50 ml; nudc khir ion vira du: 500 ml),
dung dich dém TAE 1X, Agarose 0,8%, 1%, 1,2%; Ethidium bromide (EtBr) 0,5
ng/ml. Bém kiém tra mau DNA (Loading buffer), Thang DNA 1 kb (Fermentas).

Kit tinh sach DNA (Gene JET™ Gel Extraction KIT) cta hdng Fermentas
(M¥) cung cap.

Cac hoa chat: H,O khir ion, dung dich dém buffer Tango 10X, emzym cat
Xbal, Sacl va Hindlll, Xhol, enzyme T4 DNA ligase, Buffer T4 DNA ligase 10X,
enzyme Taq DNA polymerase.

Cac hoa chat da luong, vi lwong, vitamin, chat diéu hoa sinh truéng BAP,
kinetin, IBA, NAA, Yeast extract, Bacto pepton, Trypton, NaCl, Agarose, Sucrose,
Tris HCL, EDTA, MgSO,, Glycerol, Glycine betaine, Proline, Kanamycin,
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Rifamycin, Cefotaxime, X-gluc va cac loai hda chét théng dung khic duoc cung
cap boi cac hing nhu Sigma (M¥), Merck (Puc) va Wako (Nhat Ban).
2.1.3.2. Thiét bi va dung cu thi nghiém

Cac thiét bi dung trong nudi cdy mé té bao thuc vat va chuyén gen: box cay
vO tring, binh nudi cay, dan nudi ciy, ndi khir tring, may nudi lic, may do pH,
méy do OD. Céc thiét bi ding trong sinh hoc phan tir: pipetman, may soi gel (Bio-
Rad), may chup anh dién di (Amersham Pharmacia Biotech), may li tam
(Eppendorf), bo dién di (Bio-Rad), may hut chan khéng (Savant), may PCR
System 9700 (Appied Biosystem), bé on nhiét, may bién nap bang xung dién, may
voltex v.v cling cac trang thiét bi khac caa Phong Cong nghé té bao thuc vat va
Phong thi nghiém trong diém Cong nghé gen, Vién Cong nghé sinh hoc.
2.2. Phuwong phap nghién ciru
2.2.1. Phuwong phap PCR (Polymerase Chain Reaction)
% Nguyénly

Ky thuat PCR (phan &ng chudi tring hop - Polymerase Chain Reaction) 1a k¥
thuat tong hop nhan tao cac doan DNA véi téc d6 nhanh, chinh x4c cao duogc thuc
hién trong may chu trinh nhiét (may PCR). K§ thuat tong hop DNA ngoai co thé
cling tudn thtl CAC nguyén tic co ban cia sao chép DNA trong co thé nhu: doan
DNA can dugc md xodn thanh 2 mach don, can c6 cac cap moi xudi ngugc dic
hiéu, can nguyén liéu, diéu kién moi truong thich hop va enzyme DNA
polymerase. Tuy nhién ky thuat PCR c6 khéc la dung nhiét do cao (94°C) dé théo
xoan thay cho enzyme helicase két hop véi enzyme DNA polymerase chiu nhiét va
hé thdng nhiét thich hop cho timg giai doan phan &ng téng hop cling véi cac doan
moi duoc thiét ké chu dong. Nho ki thuat PCR ma voi mét lugng nho DNA ban
dau chang ta cé thé thu dugc du lugng DNA can thiét dé tién hanh céc thi nghiém
vé DNA.

% Cé&c thanh phan phan &ng PCR
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Thanh phan phdn sng Thé tich (uI)
Nudc khir ion vo trung 17,5

Dung dich dém Pfu+MgSQO, (10X) 2,5

dNTPs (10 mM) 2

Primer codA_F 1

Primer codA R 1

Pfu polymerase (2,5 u/ul) 0,5

Vector pBSK-codA 0,5

Téng thé tich 25

Bang 2.2: Chu ki phan wng PCR nhan gen codA

2.2.2. Phwong phap dién di DNA trén gel agarose
% Nguyén ly
Cac doan DNA c6 khéi luong va dién tich khac nhau dwgc tach ra khi di

chuyén tir cuc Am sang cuc duong trong cung dién trudng c dién thé va cuong do
thich hop.

< Hoa chat sir dung

— Gel Agarose 0,8%.

— Dung dich dém TAE 1X (Tris HCI, EDTA....).

— Ethidium bromide (EtBr) 10 mg/ml.

— Dye tra mau 10X.

“ Quy trinh

- Chuan bi gel agarose: can 0,8 gam agarose vao 100 ml dung dich TAE 1X, lac
déu va dun cho t6i khi gel tan hét thanh dung dich dong nhat. Bé nguoi dén khoang
50 — 60°C sau d6 do dung dich vao khay dién di cd gai san ring lugc thich hop.
Cho gel dong cimg, rat lugc ra dat ban gel vao bé dién di. P6 dung dich TAE 1X
toi ngap ban gel tr 1-2 mm.

- Tra mau va dién di: mau DNA duoc tron déu véi dye 6X theo ty Ié 1:5, tra vao
giéng chay dién di véi Marker chuan dé so d6 dai phan ti DNA.

- Nhuom ban gel: ban gel duoc lay ra khoi khudn, ngdm trong 20-30 phut trong
dung dich nudc cat c¢6 chira EtBr, rira lai bang nudc cat va quan sat dudi anh sang
254 nm trén may soi DNA, anh dugc chup bang may soi gel.
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2.2.3. Phwong phap tinh sach DNA tir gel agarose
% Nguyén ly
Dua trén kha nang lam tan gel agarose trong buffer cua hdng Thermo
Scientific sau d6 DNA duoc giit lai trén bé mat mang cua cot tinh sach.
% Quy trinh
- Cit vling gel chtta doan DNA quan tAm trén ban dién di.
- Can doan gel vira cit duoc va xac dinh thé tich doan gel nay theo quy wéc 1mg
trong lwong s& tuong duong véi 1 pl thé tich.
- B6 sung dung dich Binding buffer theo ty 1& 1:1 véi khéi luong cua gel. U ¢
65°C trong may u nhiét dén khi gel tan hét, tron déu.
- Sau khi gel tan hoan toan chuyén hon hop dung dich Ién cot thdi gel, ly tam cuc
dai 12000 v/p trong 1 phut va loai bo dich chay qua cot.
- B6 sung 700 pl dung dich Washing buffer. Ly tam 12000 v/p trong 1 phit.
- P6 dich chay qua cot dem di ly tdm kho 12000 v/p. Chuyén cot sang 6ng
Eppendorf b sung 30 — 50 pul nudce deion.
- Pé trong 2-3 phit sau d6 dem ly tam 12000 v/p trong 1 phit thu dich DNA.
2.2.4. Phwong phap xir Iy DNA bing enzyme cit han ché
X Nguyén ly
Str dung cac enzyme han ché cat phan tir DNA thanh hai manh dang dau bang
hay dau dinh tai cac vi trf xac dinh nhd trinh ty nhan biét dic hiéu.

X Thanh phan phan #ng véi cac enzyme gigi han
Thanh phan phdn ng Thé tich (ul)
Nudac khir ion vo trung 5
Buffer Tango (10X) 3
Xbal (10 U/I) 1
Sacl (10 U/l) 1
DNA 20
Téng thé tich 30

Phan tmg duoc u ¢ 37°C trong 3 gid. San pham cat duoc kiém tra bang dién di
trén gel agarose 0,8%.
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2.2.5. Phan &ng ndi ghép gen
% Nguyén ly
Khi vector va cac doan gen can néi co cac dau dinh bd sung vai nhau, trong
cung mot hdn hop chdng s& hinh thanh cac lién két hidro. Duéi tac dung cua
enzyme DNA ligase, cac cau ndi phosphodieste s& dwgc hinh thanh giira 2
nucleotide sat canh nhau cua 2 doan DNA.
< Thanh phan phan &ng

Thanh phan phdan s#ng Thé tich (uI)
Nudc khir ion vo trung
bém T4 ligase (10X)
Poan gen can gan
Vector d@ mo vong

T4 ligase

Téng thé tich 10

e A )

Phan g duoc u qua dém & 22°C trong 3h hoic qua dém.
2.2.6. Phuong phap bién nap vector tai t6 hop vao té bao kha bién E.coli
Bién nap plasmid tai to hop vao té bao kha bién E.coli DH5a duoc tién hanh
theo Cohen va cong su (1972).
< Chuan bj té bao kha bién
Chung khuan duoc cay ria trén méi truong LB dic va nudi qua dém ¢ 37°C,
sau d6 1ay mot khuan lac don, to dién hinh ciy vao 3ml méi truong LB long, lac
200 v/p & 37°C qua dém. Chuyén 0,5 ml dich khuan sang 50 ml méi trudng LB
long, nudi lic 200 v/p, 37°C khoang 3 gio cho dén khi ODggonm dat tir 0,6-0,8 thi
chuyén dich nubi cay sang 6ng ly tam di giit lanh trén da va ly tim 6000 v/p, 10
phit. Thu cin va hoa nhe nhang trong 0,7 — 1,5 ml CaCl, 0,1M. Chia vao mdi éng
eppendorf 50 pul glycerol 60%, 1am déng nhanh bang nito 16ng va giit & 80°C. Sau
d6, cac té bao dugc phuc hdi trong moi truong nudi cay va cac té bao duoc phat
hién trén moi truong thich hop. Cay trai trén dia moi truong LB khong co khéang
sinh dé kiém tra.
< Bién nap DNA plasmid tai to hep vao té bao kha bién E.coli bang séc
nhiét
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- Lay té bao kha bién E.coli & tu -84°C bo nhanh vao da trong 30 phut cho tan
dan.

- B6 sung 5 pl DNA plasmid vao éng dung té bao kha bién va tron déu sau do
gilr trong da 30 phut.

- Pem sbc nhiét & 42°C trong 90 gidy rdi chuyén ngay sang da giir trong da 5
phut.

- B6 sung 0,5 ml méi trudng SOC, nubi lac 200 v/p & 37°C trong 1 gio.

- Cay trai dich té bao 1én trén dia LB dac c6 bd sung khang sinh thich hop va
nudi qua dém & 37°C.

2.2.7. Phuwong phap tach chiét plasmid tai té hop
% Nguyén ly
Phuong phap tach chiét DNA plasmid dua trén nguyén ly sir dung cac hoa
chat nhu SDS, NaOH c¢6 tac dung phé v& cau trlic thanh té bao vi khuan, giai phong
plasmid cua vi khuan. Sau d6 SDS gay bién tinh protein va potassium acetate két
tua protein dé loai bo ching ra khoi pha chira DNA plasmid. DNA plasmid duoc
thu lai biang cén lanh tuyét d4i va loai bd RNA trong mau bing RNAase.

% Quy trinh

- Cay chuyén 1 khuan lac vao 6ng penicilin chita 2ml méi truong LB long, nudi
lic 200 vong/ phat qua dém & 37°C.

- Chuyén 2 ml dich nuéi ciy vao eppendorf, ly tam 10000 vong/ phdt trong 1
phat, loai dich trén.

- B6 sung 100 pl dung dich Sol I (Tris HCI 50 Mm, pH 8,0; EDTA 10 mM, pH
8,0), dung may Voltex hoa tan té bao. Tir budc ndy cac thao tac phai duoc thuc
hién trong da.

- B6 sung 200 pl dung dic Sol I (200 mM NaOH + SDS 1%), dao nhe nhang.
Dung dich sol 11 ¢6 tac dung pha v& thanh té bao.

- B6 sung 150 pl dung dich Sol 111 (Kali Acetat 3M, pH 5,5) dé két tua protein,
dao déu.

- B6 sung 450 pl Chloroform : isoamin (24:1), lic déu.

- Ly tam 13000 vong/ phut trong 10 phat. Duéi tc dung cta lec ly thm, mau
chia thanh ba pha: pha trén chira DNA plasmid, pha gitra la protein tua va pha dudi
cuing la tap chat.
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- Dung pipet hat nhe nhang pha trén cing chaa DNA plasmid sang 6ng

eppendorf mai.

- B6 sung 1ml ethanol 100% dé tia plasmid, dit mau tua ¢ ta - 20°C trong 30

phut.

- Ly tdm thu DNA plasmid ¢ 13000 vong/ phut trong 10 phut.

- Lam khé mau trong box cay trong 15 phit. Hoa tan DNA thu duoc trong 30 pl

H,O deion.
- bién di kiém tra plasmid trén gel agarose 0,8%.
2.2.8. Phwong phap bién nap vector tai t6 hep vao té bao kha bién
A.tumefaciens C58/PGV2260 bang xung dién

% Chuan bi té bao kha bién A.tumefaciens C58/PGV2260

Lay 50 ml té bao vi khuan A.tumefaciens C58/PGV2260 nudi cay trén moi
truong méi dén dau pha log duoc thu lai bang ly tdm lanh. Can cua té bao vi khuan
dugc 1am sach bang cach rira nhiéu l1an bang nudc khir ion va glycerol 10% da
duoc 1am lanh trude. Céac thao tac duoc thuc hién trong boc vo trung. Budc cudi
cuing bd sung 0,5 ml glycerol 10% chia déu 50 pl vao 10 6ng eppendorf va gitt ¢ ti
-85°C.

% Phwong phap bién nap bang xung dién

— Chuan bi té bao kha bién trong cac cuvet dd khu tring.

— Dit céc 6ng cuvet di khir tring vao da.

— B6 sung 5 pl plasmid tai to hop vao 100 pl dung san té bao A.tumefaciens
kha bién.

— Dao nhe, dit trong da 5 phit, chuyén dich sang éng cuvet méi.

— Xung dién 2,5 kw; 25 pF va 400 Q trong 4 — 5 .

— Chuyén ngay 6ng dich vao da, sau 5 phut, b6 sung 1ml méi truong LB, mix
nhe va chuyén céc té bao sang ng eppendorf 2ml, nudi lic & 28°C trong 1
gio.

— Cay trai 100 pl té bao vao dia chira méi truong khang sinh chon loc va nudi
tir 24 — 48 gio.Thanh phan mai truong nudi khuan theo bang sau:
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Bang 2.3: Méi truwong nudi khuan

Tén moi truong

Thanh phan

LB dac

5¢/l yeast extract + 5g/l NaCl + 10g/l trytone + 15¢/I
bacto agar, pH=7,0

LB long 5¢/1 yeast extract + 59/l NaCl + 10g/I trytone, pH =7,0
12 MS | ¥2 MS (1-V) + 30g/I sucrose, pH = 5,8
long

2.2.9. Phwong phap tao cay thuéc la chuyén gen
Thanh phan mai trudng nudi va chon loc cay thubc 14 chuyén gen theo bang

sSau.

Bang 2.4 : Mbi trwong nudi va chon loc cay thudc 14 chuyén gen

Tén méi trudng

Ky hiéu Thanh phan méi truong

DPong nudi cay

CT1 MS + 1mg/l BAP + 30¢/l sucrose + 8¢/l agar, pH=5,8

Chon loc chdi
chuyén gen

MS + 1mg/l BAP + 30g/l sucrose + 8¢/l agar +

CT2 .
500mg/I cefotaxime, pH=5,8

Raré

MS + 0,1mg/l IBA + 30g/l sucrose + 8¢/l agar +

CT3 .
300mg/I cefotaxime, pH 5,8

i) Tao dich huyén phi vi khuan A. tumefaciens

Sau khi chon loc thanh cong cac dong vi khuan A. tumefaciens mang vector
chuyén gen, 1ay mot khuan lac riéng biét, phat trién tét trén dia khuan ciy vao 10ml
moi trudng LB long cb bd sung khang sinh kanamycin 50mg/l va khang sinh

rifamycin 50mg/l,

nudi qua dém o 28°C. Lay 2ml dich huyén phl chuyén sang

50ml LB long (khéng bo sung khang sinh) nudi phuc héi trong 4 gio. Ly tam
5.000v/p trong 10 pht & 4°C dé thu cin té bao vi khuan. Sau d6, hoa tan cian khuan
trong moi trudng ¥2 MS long, pH = 5.8, dén mat do khuan dat gi4 tri ODgyo = 0,5,
dé bién nap vao té bao thyc vat.

ii)  Tao nguyén liéu chuyén gen

Chon céac la
tudi. Dung dao cit

banh té, co kich thuéc vira phai ¢ cay con khoe manh 2 tuan
bdn canh mép 14 gay ton thuong, tao thanh cac manh 14 cé kich
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thudc khoang 1xlem. Sau d6, cac manh la nay dugc dat trong moi truong Y2 MS
long trude khi bién nap dé tranh bi kho.
iii)  Nhidm khuan va dng nudi cay
Ngam cac manh 14 vao dich huyén phu vi khuan, ODgg = 0,5 trong 10 phdi,
c6 lic nhe. Mau cdy dugc thim khé bang gidy thim khu trung va dat 1én moi
truong dong nudi cay CT1 trong tbi 2 ngay.
iv)  Sang loc choi va cay thudc 14 chuyén gen trén moéi truong c6 khang sinh
chon loc
Sau 2 ngay dong nudi cdy, dat cac manh 14 1&n gidy thim kho hét dich khuan
va chuyén 1én maéi truong CT2. Sau 3-4 tuan, xuat hién cac cum chdi nho tir mép
cac manh 14, tach cac cum chdi, tiép tuc cay 1én moi truong CT2 méi. Bén khi cac
chdi that phat trién tir cac cum chai thi tién hanh tach tiing choi riéng ré va cay lén
méi truong ra ré CT3.
2.2.10. Kiém tra sw biéu hién cia gen chuyén & mirc @9 phién ma bang ky
thuat RT-PC
RNA tong sé tir mau I cua cly chuyén gen duoc tach chiét theo huéng dan
cua bo Kit Purelink ™ Plant RNA Reagent. Sau d6 mRNA dugc tach chiét theo
huéng dan cua bo Kit FastTrack © MAG mRNA lIsolation” cua hang Invitrogen.
mRNA duoc st dung lam khuén cho phan tng RT-PCR nhu sau:
Tong hep cDNA tir mMRNA
cDNA soi don duoc tong hop tir khudn ciia mRNA bang Kit tong hop cDNA
“SuperScript™ III First Strand Kits” ctia hang Invitrogen. Cac budc tién hanh nhu
sau:
Buwéc 1. Chuan bi: Ong 1 véi thanh phan nhu bang 2.5:
Bang 2.5: Thanh phan phan &ng tong hop cDNA
STT | Thanh phan phan &ng Thé tich (ul)
1 Primer (50uM oligo(dT),
2 10mM dNTP mix
3 MRNA
4 DEPC-treated water
Tong thé tich 10

(GO IO 2 I B e I
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Han hop dung dich trén duoc tron déu, u & 65°C trong 5 phut, sau d6 1 trong
da it nhat 1 phat. Ong 2 véi thanh phan nhu bang 2.6:
Bang 2.6: Thanh phan phan &ng téng hop cDNA

STT Thanh phan Thé tich (ul)
1 10X RT buffer 2
2 25mM MgCl, 4
3 0,AM DTT 2
4 RNaseOUT™ (40U/ pl) 1
) SuperScript™ 111 RT(200 1
U/ ul)
Tong thé tich 10

Bwéc 2. Tién hanh:

L4y 10 pl dung dich & 6ng 1 cho vao 6ng 2 rdi tron déu
U & 50°C trong 50 phut
Két thdc phan ang & 85°C trong 5 phut rdi u trong da

Thém 1 pl RNase H vao ng, t ¢ 37°C trong 20 phat dé loai bo soi mMRNA
San pham cDNA soi don duoc sir dung 1am khudn dé nhan gen.

Nhan gen actin tir cDNA
Phan tng nhan gen actin tir cDNA ¢6 thanh phan nhu sau:

Bang 2.7: Thanh phan phan &ng PCR nhan gen actin tir cONA

STT | Thanh phan Thé tich (ul)
1 DEPC treated water 13,5
2 Pém PCR 10X 2,5
3 MgCl, (25mM) 2,5
4 dNTPs (10 mM) 2,0
5 Mbi xudi (10 pM) 1,0
6 Moi ngurgc (10 pM) 1,0
7 cDNA 2,0
8 Tag polymerase (5u/ul) 0,5
Tong 25
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Trinh ty mdi xudi F1: 5°-ATG GAG AAC ACA GAT CCT TGT-3’ va Rl:
5’-GAA GAT CCA ATT GGT CGA GTG T-3’ cho nhan mdt doan gen actin co
kich thudc 1100 bp.

Chu ky nhiét do: 94°C/3 phut; 35 chu ki [94°C/1 phat, 56°C/50 giay, 72°C/1
phit 30 gidy; 72°C/10 phat va két thic phan ang & 4°C. San pham PCR dugc Kiém
tra bang dién di trén gel agarose 0,8%, nhuém bang ethidium bromide, soi dudi dén
UV va chup anh.

» Nhéan gen codA tir cONA
Phan tng nhan gen codA tir cDNA ¢6 thanh phan nhu sau:

Bang 2.8: Thanh phan phan &ng PCR nhan gen codA tir cDNA

STT Thanh phan Thé tich (ul)
1 DEPC treated water 13,5
2 Pém PCR 10X 2,5
3 MgCl, (25mM) 2,5
4 dNTPs (10 mM) 2,0
5 Mai xudi (10 pM) 1,0
6 Mbi nguoc (10 pM) 1,0
7 cDNA 2,0
8 Tag polymerase (5u/ul) 0,5
Tong 25

Str dung cap mdi  F/codA-Xbal va R/cmyc-Sacl cho phan tng kiém tra
nhan gen codA. Theo tinh todn cip mdi nay s& nhan doan gen c6 kich thudc gan
1,7 kb.

Phan tng nhan gen codA tir cDNA c¢6 chu ky nhiét do: 94°C/3 phut; 30 chu
ki [94°C/1 phut, 56°C/50 gidy, 72°C/1 phit]; 72°C/10 phit va két thic phan tng &
4°C. San pham PCR duoc kiém tra bang dién di trén gel agarose 0,8%, nhuém bang
ethidium bromide, soi dudi dén UV va chup anh.
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2.2.11. Panh gia kha niing chiu nhiét ciia cac dong thudc la K326 chuyén gen
codA

Danh gia nhanh kha ning chiu nhiét cua cac dong thudc 14 chuyén gen duogc
tién hanh ¢ giai doan manh 14 sau bién nap, nhan da chéi va hinh thanh ré. Céac
dong thudc 14 chuyén gen va d6i chung khong chuyén gen dugc xur ly nhiét o (dat
trong budng sinh truéng trong 3 tuan), nudi trong budng sinh truéng véi diéu khién
nhiét @6 37 + 2°C, do am 60%, cuong d6 chiéu sang 4.000 — 5.000 lux, thoi gian
chiéu sang 12h/ngdy. Kha ning chiu nhiét cia cac dong cay thubc 14 chuyén gen
dugc danh gia thong qua hinh thai va so sanh véi cac dong chua chuyén gen.
2.2.12. Sang loc kha ning chiu mian cia dong thuéc la chuyén gen in vitro

Chdi cua céc dong thudc 14 chuyén gen codA va ddi chiing khong chuyén
gen duoc nudi cay trén moi truong ra ré (MS + 0,2mg/l NAA + 30g/l sucrose +
89/l agar + 250mg/| cefotaxime) bd sung 200mM NaCl.
2.2.13. Phwong phap tinh toan va xir Iy s6 liéu

Cac s liu duoc xtr 1y theo phuong phap thong ké sinh hoc trén may tinh
bang phan mém Microsoft Excel. Phan tich trinh tu nucleotide cua gen va trinh tu
axit amin cua protein bang phan mém BioEdit va DNAstar.
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CHUONG III: KET QUA VA THAO LUAN

3.2. Thiét ké vector chuyén gen pCAMBIA1301/HSP-codA mang gen codA
Vector pPCAMBIA1301/HSP-codA dugc thiét ké theo so dd nhu sau:

\

. NPT Il \ \
358 , ’—‘ : 0 ) NOSter | 35gq0 | @A | NOSar
i hpt 11 (hygro?) 335-pr0 : \cha\ .\OSpm/ " SSSpru‘/ |

Hudll Yl Fl

Ecol Hindlll

pCAMBIA1301 PBI12I/35S-codA
l Hindlll + EcoRl A
pCAMBIA1301 m& vong 355/codA/NOS terminator
(~ 12 kh) NGi ghép (>2,8 kh)
T4-DNA ligase
/ /
35 ol |/
5 1 :\jﬁ_mo NOSter | cold < w0 | HSP1S.2
EcoRI Xbal ~ HindIl HindIll Xbal
pCAMBIA1301/355-codA pBI/HSP18.2
Hindlll + Xbal l
I
pCAMBIA1301/codA m& vong HSP18.2
(~14kh) Noi ghép (750 bp)
T4-DNA ligase
5 - /ﬁ y \—‘P
. TptIl (hyrof) \\J35S-pr0 NOS-ter | codd Fspm |
Xhal Xhol EcoRl Xbal Hindlll
pCAMBIAL301/HSP-codA

1. Xhol
2.T4-DNA ligase

358
\358-pr0 NOSter | codd | popyg)

I
EcoRl Xoal  Hindl
pCAMBIAL301/HSP-codA (loai hpdll

Hinh 3.1. So dd thiét ké vector chuyén gen
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3.2.1. Thiét ké vector chuyén gen pCAMBIA1301/35S-codA mang gen codA
hoat dong dwéi sw diéu khién ciia promoter co dinh 35S

Véi muc dich ghép ndi doan gen 35S-codA-NOS tir plasmid pBI121/35S-
codA vao vector nhan pCAMBIA1301, ching tdi tién hanh xu 1y déng thoi 2
vector trén bang ciap enzyme cat gigi han Hindlll va EcoRI dé thu dugc doan gen
muc tiéu co kich thudc 2820 bp va mé vong vector nhan pCAMBIA1301 (Hinh
3.2). Cac doan gen sau khi tinh sach dugc tién hanh phan tng ghép néi nho x(c tac
cua T4-DNA ligase. Vector tai to hop thu dugc ki hiéu 1a pCAMBIA/35S-codA.
San pham néi ghép nay dugc bién nap vao té bao kha bién E. coli DH-50 bang
phuong phap s¢ nhiét va duoc chon loc trén méi trudng chira khéng sinh kanamycin.

«—11783 bp pCAMBIA1301
2820 b 3 35S-codA-NOS
’ R 0 b — 3000 bp
1000 bp 1000 bp
250 bp
A B

Hinh 3.2. Két qua dién di san pham cit cac vector pBl121/35S-codA (1) va
pCAMBIA1301 (2) bang cip enzyme cit han ché Hindl11 va EcoRI (A) va san
pham tinh sach cac doan gen (B)

M: Thang marker DNA 1 kb (Thermo Scientific)

Pé sang loc céc dong té bao mang plasmid tai t6 hop mong muédn, chung t6i tién
hanh chon ngﬁu nhién mot sé khuan lac moc trén moi truong c6 chtra khang sinh,
nudi cy thu luong 16n té bao dé tach chiét plasmid va cat kiém tra bang cap enzyme
gidi han Hindlll vd EcoRI. Theo tinh toan 1y thuyét, vector tai t6 hop
pCAMBIA1301/35S-codA khi dugc xtr Iy bang cip enzyme ndy s& tao ra 2 doan
DNA c6 kich thudc 1an luot 13 2820 bp (ciu tric 35S-codA-NOS) va 11783 bp
(phan con lai ctia vector pPCAMBIA1301). Két qua dién di san pham cit (Hinh 3.3)
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cho cac bang DNA c6 kich thudéc ding nhu mong doi, ching to vector
pCAMBIA1301/35¢

11783 bp
2820 bp

Hinh 3.3. Két qua dién di san pham cit kiém tra vector tai to hop
PCAMBIA1301/35S-codA bang ciip enzyme cit han ché Hindl11 va EcoRl
M: Thang marker DNA 1 kb (Thermo Scientific)

3.2.2. Thiét ké vector pCAMBIA1301/HSP-codA mang gen codA hoat déng
dwdi sw diéu khién cia promoter HSP 18.2

Pé thiét ké vector tai to hop mang gen codA dugc diéu khién boi promoter
HSP18.2, ching t6i tién hanh xu ly vector nhan dong pBT/HSP va vector
pCAMBIA1301/35S-codA bing cip enzyme gisi han Hindlll va Xbal va tinh sach
cac phan doan gen mong mudn: doan promoter HSP cé kich thudc 750 bp va
vector pPCAMBIA1301/35S-codA sau khi loai bo promoter 35S c¢6 kich thudc gan
14000 bp. Két qua dién di san pham theo gel va tinh sach (Hinh 3.4) cho céc bang
DNA sang r8, khéng bi dut giy, c6 kich thudc dang nhu tinh toan. Cac san pham
nay sau dé s& duoc dung 1am nguyén lidu dé thuc hién phan tng ndi ghép gen duéi
tac dung cua T4-DNA ligase. Vector tai t6 hop thu duwoc ki hiéu Ia
PCAMBIA/HSP-codA. San pham néi ghép nay duoc bién nap vao té bao kha bién
E. coli DH-5a bang phuong phap sdc nhiét va duoc chon loc trén méi truong chira
khang sinh kanamycin.
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«— ~ 14 kb

(S 750 bp

Hinh 3.4. Két qua dién di san pham tinh sach cac phan doan gen mong muén
sau khi xir ly cac vector pBT/HSP va pCAMBIA1301/35S-codA bang cap
enzyme han ché HindlI11 va Xbal.

(2): vector pPCAMBIA1301/35S-codA da loai bé promoter 35S; (1) promoter

HSP18.2
M: Thang marker DNA 1 kb (Thermo Scientific).

8 9 10 11 12 13 14 BC+ M

10000 bp

3000 bp

1000 bp
HSP18.2 750 bp

750 bp

Hinh 3.5. Két qua dién di san pham colony-PCR sang lec cac dong khuan
mang plasmid tai to6 hogp pCAMBIA1301/HSP-codA bang cip méi dic hiéu
F/HSP-Xbal va R/HSP-HindlIl.

Vector tai t6 hop pCAMBIA1301/HSP-codA duoc bién nap vao té bao kha
bién E. coli DH-5a bang phuong phap sdc nhiét. Cac khuan lac moc dugc trén moi
truong chon loc c6 khang sinh duoc kiém tra bang phan tng colony-PCR st dung
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cdp mdi dic hiéu F/HSP-Xbal va R/HSP-HindIIl. San pham colony-PCR dugc
kiém tra bang phuong phép dién di trén gel agarose 0,8%. Hinh anh dién di (Hinh
3.5) cho thay trong sé 14 dong khuan lac dugc kiém tra ¢6 11 dong cho két qua
PCR duong tinh, chting té nhitng dong khuan lac nay c6 thé mang plasmid tai to
hop pCAMBIA1301/HSP-codA

«— ~ 14 kb
10000 bp

3000 bp

1000 bp

l«— 750 bp
500 bp

Hinh 3.6. Két qua dién di san pham cit kiém tra vector tai té hop
pCAMBIA1301/HSP-codA bing cip enzyme cit han ché Hindl11 va Xbal.

Pé chac chan hon nita vé sy ndi ghép thanh cong promoter HSP18.2 vao vector
pCAMBIA/codA, chung t6i tién hanh nudi cay luong 16n khuan lac cho két qua
dwong tinh v6i phan tmg colony-PCR dé tach chiét plasmid va cit kiém tra bang cip
enzyme gioi han Hindlll va Xbal. Theo tinh toan 1y thuyét, vector tai to hop
pPCAMBIA1301/HSP-codA khi duge xtr Iy bang cip enzyme nay sé tao ra 2 doan
DNA c¢6 kich thudc 1an luot 12 750 bp (doan promoter HSP18.2) va ~ 14 kb (phan
con lai ctia vector pPCAMBIA 1301 ¢6 chita gen codA). Két qua dién di san pham cit
(Hinh 3.6) cho cac bang DNA ¢6 kich thudc dung nhu mong doi, chimg to vector
pPCAMBIA1301/HSP-codA di duoc thiét ké thanh cong.

3.2.3. Loai bé gen chon lgc hptll ma héa cho hygromycin phosphotransferase
khéi vector pPCAMBIA1301/HSP-codA

Véi muc dich dua gene codA vao vector pPCAMBIA1301 dé thay thé gen
chon loc khang sinh hptll gitp giam chi phi cho viéc sang loc cac mé va cay
chuyén gen, dong thoi than thién hon vai méi trudng, sau khi ndi ghép thanh cong
gen hptll ¢6 kich thude khoang 1,1 kb mé hda cho hygromycin phosphotransferase
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s& dugc cat bo khoi vector pPCAMBIA1301/HSP-codA bing cach xir Iy vector tai to
hop trén bang enzyme han ché Xhol (Hinh 3.7). Phan con lai cua vector s& duoc
théi gel, tinh sach lam nguyén liéu cho phan tmg dong vong dudi tdc dung cua
enzyme T4-DNA ligase.

10000 bp
3000 bp
hptIl ,

Hinh 3.7. Cit loai bé gen hptll khéi vector pPCAMBIA1301/HSP-codA bing
enzyme han ché Xhol.

Dua trén nguyén ly ctia phuong phap dién di, plasmid c6 kich thudc 1on hon
s& di chuyén cham hon so véi plasmid c6 kich thudc nho khi chay trén gel agarose,
chung t6i da dién di kiém tra vector pPCAMBIA1301/HSP-codA trude (dudng chay
1) va sau (dudng chay s6 2) khi loai bé gen hptll (Hinh 3.8). Trén dién di db ta
thay, tai dudng chay thir 1 xuét hién bang cao hon & dudng chay sé 2. Diéu nay cho
thiy chung toi da loai bo thanh céng gen hptll khoi vector pPCAMBIA1301/HSP-
codA. Vector thanh pham sé& duoc sir dung cho muc dich chuyén gen vao thuc vat

dé kiém tra kha nang chon loc cua gen codA dbi vai cac md va cay chuyén gen.
1 2

Hinh 3.8. Két qua dién di kiém tra vector pPCAMBIA1301/HSP-codA trwéc (1)
va sau (2) khi loai bé gen hptll.
M: Thang marker DNA 1 kb (Thermo Scientific).



43

3.2.4. Tao chiing Agrobacterium tumefaciens mang vector chuyén gen
Bién nap vector chuyén gen pCAMBIA1301/HSP-codA di loai b gen hptll
vao chung vi khuan A.tumefaciens C58/pGV2260 kha bién bang phuong phap xung
dién. Sau khi bién nap, dich vi khuan dugc cdy trai trén méi truong LB dic ¢d 50
mg/l kanamycin, nudi ¢ 28°C trong 2 ngay. Két qua bién nap cho thiy rat nhiéu
dong khuan lac moc trén bé mit moi truong cé khang sinh chon loc (Hinh 3.9).

Hinh 3.9. Khuan lac A. tumefacies bién nap vector chuyén gen
pPCAMBIA/HSP-codA moc trén méi trweong LB.

Dé khang dinh chic chan cac dong khuan lac A. tumefaciens moc trén méi
truong c6 khang sinh chon loc dd dwgc bién nap vector chuyén gen
pPCAMBIA1301/HSP-codA, ching toi tach chiét plasmid cua ba dong khuan lac
lam khudn cho phan tng PCR véi cap modi dic hiéu F/codA-Xbal va R/cmyc-
Sacl nhan gen codA. Két qua nhan PCR véi 3 dong plasmid déu xuét hién mot bang
DNA rd nét, duy nhat c6 kich thudc khoang 1,7 kb tuong ung gen codA (Hinh
3.10). Két qua nay chtng té rang da tao dwoc chung Agrobacterium tumefaciens
C58/pGV2260 mang vector chuyén gen pPCAMBIA1301/HSP-codA; cac dong vi
khuan nay da duoc giit ching o diéu kién bao quan - 85°C lam vat liéu chuyén gen
vao cay trong.
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2.0kb__

1.5 kb 1.7 kb

Hinh 3.10. Sian phim PCR nhin gen codA tir 3 dong plasmid tich tir
A.tumefaciens.
M: thang DNA 1 kb

3.3. Két qua chuyén gen codA vao cay thuéc 14 K326
3.3.1. Chuyén cau tric pCAMBIA1301/HSP-codA vao cay thudc 14 thong qua
vi khuan A. tumefaciens

Trong chuyén gen thuc vat, cay thudc 14 duge xem xét nhu 1 loai cdy mé hinh
phuc vu cho c&c nghién ciru danh gia chirc nang gen bai vi hé thong téi sinh va tiép
nhan gen ngoai lai cia cay thudc rat hiéu qua, thai gian phan hoa tir mo dén tao cay
hoan chinh kha ngan, mat khac cay thudc 14 1a cay ngan ngay, ré trong va cham soc
nén dé dang thu dugc hat dé nghién cau céc thé hé tiép theo. Bai vay, trong nghién
ctru ndy chdng tdi chon cay thubc 14 1am cay mo hinh dé danh gia ciu trdc vector
chuyén gen thiét ké pPCAMBIA1301/HSP-codA.

Tao dich huyén phu vi khuan: Dong khuan lac A.tumerfaciens duong tinh
mang gen codA duoc nudi phuc hdi dé thu dich huyén phu phuc vu cho néi dung
chuyén gen. Khuan lac moc tét trén madi truong c6 khang sinh chon loc.
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Vi khudn trén méi Dich huyén phi
trwong LB dic vi khudn

o5 e :
(Manh 14 ngdm trong dung - A )
dich huyén phi vi khudn) Téi sinh da choi Rare
.l’; ; '\'.I "Yf
A

Trong cy trong biu dat Ra ciy bu trdu : c4t

Hinh 3.11. So 6 chuyén gen vao thudc 14 théng qua vi khuan
A.tumefaciens

3.3.2. Sang loc kha ning chiu nhiét caa dong thudc 14 chuyén gen trong in vitro

Dich huyén phi vi khuan thu duoc c6 gia tri do ODggonm 0,5, du diéu kién dé
bién nap vao manh 14 thuéc 4. Sau bién nap, cac manh 1a duoc dong nudi ciy 2
ngay trén moi truong MS + 1 mg/l BAP sau d6 rira khuan va dit trén méi truong
MS + 1 mg/l BAP + 500 mg/l cefotaxim. Sau 1 tuan dugc dua vao budng sinh
truong (nhiét d6 37 + 2°C, chiéu sang 12h/ngay, do am 50%) trong thoi gian 2 tuan.
Sau 2 tuan cac cum chdi duoc tch va ciy chuyén sang méi truong MS + 1 mg/l
BAP + 500 mg/l cefotaxim va dua tré lai vao budng sinh truong. Sau dé cac choi
sinh truong tét trong budng sinh trudng duoc cdy chuyén sang méi trudng ra ré
(MS + 0,1 mg/l IBA) tao cdy hoan chinh. Két qua theo ddi qua trinh tai sinh cua
cac dong thudc 14 qua céc giai doan khac nhau thé hién trong bang sau:



46

Bang 3.1: Két qua chuyén gen codA vao thudc l4 giong K326

S SO chdi o
. |manh| Sé cum chdi/MT | S6 cum chdi/MT cay/:MT S0 C:hOf
L0 thi , o o rarc (o |rare (o
GeN | ghigm | 1@ | wisihlanl fotaisinhlan2 o oo nniet do
bien | (6 nhiét @6 37°C) | (6 nhiét do 37°C) 37°C) 37°C)
nap
1 47 63 42 28 20
codA| 2 56 89 47 20 13
3 54 69 43 19 10
Tong 132
sb 157 221 67 43
1 52 7 0 0 0
WT 2 42 5 0 0 0
57 3 0 0 0
Téng 0 0
s6 151 15 0

Str dung chung vi khuan A.tumefaciens C58 mang vector chuyén gen nhj thé
pCAMBIA1301/HSP-codA chuyén gen vao manh 14 thudc 1a giéng K326. Két qua
thu dugc nhu bang trén cho thay, sau 3 1an thi nghiém chuyén cau tric gen codA
vao 157 manh 14 thudc 14 thu duoc 221 cum chdi tai sinh trén moi trudng co nhiét
d6 37°C sau thoi gian 2 tuan, chon loc 132 chéi sinh truang, phét trién tét (cd than,
14 xanh dam) cdy chuyén sang méi trudng ra ré chon loc & nhiét do 37°C thu duogc
43 chdi ra ré. Nguoc lai, manh 14 thudce 1a khéng duoc chuyén gen ciy chuyén sinh
trudng trén moi trudng cd nhiét do 37°C (lam d6i chung), 100% mau bi chét khong
tai sinh chdi. DBiéu nay cho thiy kha ning cac dong thudc 14 tai sinh va ra ré trén
mdi trudng chon loc 1a cac dong da duoc chuyén gen.




Hinh 3.12. Ménh I4 chuyén gen codA tai sinh trén MT CT2 & nhiét d9 37°C sau 2 tuan.
a: chuyén gen codA; b: khong chuyén gen (d6i chirng).

Hinh 3.13. Cum chéi t4i sinh tir manh I4 trén MT CT2 ¢ nhiét d6 37°C sau 3 tuén.
a: chuyén gen codA; b: khong chuyén gen (d6i chirng).

Hinh 3.14. Chéi thudc 14 trén méi truong ra ré ¢ nhiét dé 37°C.
a, b: Chdi chuyén gen; c: Choi khong chuyén gen (ddi ching)



48

3.3.3. Phan tich cac dong cay chuyén gen bing ky thuat PCR

Dé kiém tra chac chan cac dong thudc 14 ra ré dugc trén moi truong & nhiét do
37°C la céc dong chuyén gen. Chang toi chon ngiu nhién 10 dong thudc 14 ra ré
chuyén gen codA va 1 dong ddi chitng khong chuyén gen, thu 14 tach chiét DNA
téng s6 1am khuén cho phan wng PCR. St dung cap méi dic hiéu F/ICODA-Xbal va
R/CMYC-Sacl nhan gen codA, san phim PCR ciing cho két qua ca 10 dong thudc
la chuyén gen codA xuat hién mot bang DNA ¢6 kich thuéc khoang 1,7 kb tuong
ing voi bang DNA xuat hién & mau dbi ching duong (plasmid pBI121:codA), mau
d6i chung &m khong xuét hién bang DNA (hinh 3.15). Két qua nay cho thay céc
dong thudc 14 chuyén gen codA ra ré trén méi trudng & nhiét d6 37°C 1a cac dong
da duoc chuyén gen.

Hinh 3.15. San pham PCR nhan gen codA tir cay thudc la chuyén gen
M: thang DNA 1 kb; (-): cay khong chuyén gen; (+): plasmid
pBI1121::codA; 1-10: cic dong thude 14 chuyén gen codA.

3.3.4. Sang loc kha ning chiu min ciaa dong thuéc 14 chuyén gen trong in vitro
Céac dong thudc 14 chuyén gen codA dugc nudi cdy trén mdi truong ra ré bd
sung thém 200 mM NaCl (theo nghién ctu ciia nhdm nghién ciu B.V.Thang va
cs). Bén canh d6 chung t6i ciing st dung dong thudc 14 khdng chuyén gen dé 1am
d6i chtng. Tir 43 dong thude 14 chuyén gen codA da dugc phan tich PCR trong thi
nghiém trén, chdng ti tién hanh cay trén moi trudng bo sung mudi, sau 3 tuan thu
duoc 8 chdi ra ré chiém 18,6%; 35 dong con lai khong ra r&, 14 bi bach tang do mat
diép luc (cay nging sinh truéng va chét). Trong khi d6 cac dong khéng chuyén gen
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khi nudi cdy trén méi truong ¢6 ndng ¢6 NaCl 200 mM  déu cho 14 bi bach tang va
chét sau 3 tuan nudi cay.
Bang 3.2: Dong thudc 14 chuyén gen codA ra ré trén méi truong 200 mM NaCl

Gen S6 dong S6 dong chét | Sé dong Tilé
thi nghiém | (14 mat diép luc) | raré (%)

codA 43 35 8 18,6
cay WT 15 15 0 0,00

Hinh 3.16: Cdc dong thuéc ld chuyén gen codA va khéng chuyén gen trén
moi truong ra ré ¢é 200 mM NaCl.
a: dong thudc ld chuyén gen codA; b: dong thudc ld khong chuyén gen (WT).

3.2.5. Phan tich cay thuéc 14 chuyén gen codA biang ky thuat RT-PCR

Pé xac dinh kha niang hoat dong cua gen codA trong cac cdy chuyén gen
duong tinh v&i PCR, chlng t6i tién hanh phan ung RT-PCR. Pay 1a ky thuat cho
phép phét hién nhanh sy biéu hién cia gen chuyén théng qua hoat dong phién ma
ctia gen ngoai lai trong cdy thudc 1a chuyén gen. Céc cay thudc 1a dugc tach chiét
RNA tong sb, thuc hién tong hop cDNA bang enzyme phién ma ngugc (reverse
transcriptase) va sau d6 tién hanh phan ang PCR véi cap moi dic hiéu codA F va
codA_R. San pham RT-PCR duoc kiém tra trén gel agarose 0,8% (Hinh 3.17).
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Hinh 3.17: Sin pham RT-PCR tiz mRNA ciia cac dong thudc 14 K326 chuyén gen codA
M: thang chuian DNA 1kb; 1 - 8: san pham RT-PCR cac cay thuéc 1a chuyén gen

Két qua ca 8 dong chuyén gen déu duong tinh véi phan tng RT-PCR, xuat
hién mot bang DNA kich thuéc khoang 1700 bp. Diéu nay chi ra riang ca 8 dong
thudc 14 chuyén gen codA dudi su diéu khién cia promoter HSP déu c6 su biéu
hién manh ¢ mirc 36 MRNA (Hinh 3.17). Nhu vay, cau tric pPCAMBIA1301/HSP-
codA hoat dong tét trong cay thudc 14. Va cd thé sir dung gen codA thay thé cho
gen chon loc khang sinh.
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KET LUAN VA PE NGHI
KET LUAN:

- b3 thiét ké thanh cong vector chuyén gen pCAMBIA1301/HSP-codA loai
bo gen chon loc khang sinh hptll va tao dugc chung Agrobacterium tumefaciens
C58/pGV2260 chira vector chuyén gen pCAMBIA1301/HSP-codA.

- Pa chuyén thanh cong cau tric pPCAMBIA1301/HSP-codA vao cay thude

la théng qua Agrobacterium tumefaciens.

- Budc dau danh gia kha ning chon loc cay thudc 14 chuyén gen trén trong
diéu kién nhiét @6 cao va kha ning chdng chiu man thay thé cho cac gen khang
khang sinh. Két qua thu dugc 8 dong cay séng sot duoc trén moi truong cd nong do
NaCl 1a 200 mM va dugc danh gia hoat dong & mirc do mMARN.

PE NGHI:

- Chon loc cay thubc 14 chuyén gen mang ciu tric pPCAMBIA1301/HSP-
codA véi cac diéu Kién khac nhu chiu néng va chiu han.

- Chuyén céu tric pPCAMBIA1301/HSP-codA vao cac dbi tuong thuc vat
khac.
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