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TOM TAT

Gen Orange (Or) dugc biét dén 14 gen ma hoa cho protein giau DnaJ Zinc finger domain cysteine. Protein
Or tham gia vao cdu tric ting cudng tich llly carotenoid va giup cdy chong lai didu kién méi trudng bat loi.
V6i nd luc cai thién chat lugng dinh duorng va kha ning chdng lai dleu kién moi truong bét loi cho cay ngo,
trong bai béo nay, ching t6i trinh bay két qua tach dong gen /6Or tir gidng khoai lang Hoang Long va thiét ké
hai vector chuyén gen mang gen /hOr dugc diéu khién boi promoter Ubiquitin hoic Globulin 1 (Glol). Gen
IbOr tach dong c6 kich thudc 942 bp, tuong ddng t6i 100% so vai gen IbOr da cong bd trén Ngan hang Gen c6
mi s6 HQ828087.1 va di dugc dang ky trén Ngan hang Gen v&i ma s6 KX792094.1. Protein suy dién gdm 313
amino acid ¢6 ving bao thii “ngén tay kém” (Zinc finger) ctia DnaJ va HSP40. Chung t6i ciing da thiét ké dwoc
hai vector pCambia2300/Ubiquitin/IbOr/Nos va pCambia2300/Glol/IbOr/Nos. Cac vector nay dugc chuyén
vao chung vi khuin Agrobacterium tumefaciens C58. Chung 4. tumefaciens C58 mang vector chuyén gen dugce
khing dinh qua klem tra bang phan tmg colony PCR va cit bang cac enzyme g101 han phi hop. Nhitng két qua
thu duoc sé cung cap ngudn nguyén lidu cho nghién ctru chuyén gen lién quan dén thé hién gen IbOr va tao ciy

ngd chuyén gen gidu carotenoid.

Tir khéa: Carotenoid, Globulin 1, gen IbOr, khoai lang Hodng Long, Ubiquitin, vector chuyén gen

MG PAU

Ngo la cay ngu cbe quan trong trong nén kinh té
toan cau, né nudi sdng 1/3 dan sb thé gisi va la cay
lwong thuc dimg thir ba sau lia mi va laa. O Viét
Nam, ngd 1a cdy luong thuc ding thr hai sau cay
lta. Chét luong dinh dudng trong hau hét cac gidng
ngo rat thap vi thleu lysine, triptophan va ham lugng
tién vitamin A gom a-carotene, f-carotene, va -
cryptoxanthin thap (Kurilich et al., 1999). Bé cai
thién chit lvong dinh dudng cua ngd di co nhiéu cb
ging trong viéc tao gidng ngd chat lugng protein cao
(Sofi et al., 2009) va gia tang ham lugng carotenoid,
dac biét 1a cac carotenoid tién vitamin A (Wutzel et
al.,2012).

Carotenoid & thuc vat dugc tong hop & mang cac
lap thé va dy trir nhiéu & séc lap cua hoa, qua va ré
(Howitt, Pogson, 2006). Séc lap c6 co ché dic biét
cho du trir lugng 16n Carotenoid bang viéc tao ra cac
chu triic duoc goi 14 ciu triic Carotenoid-lipoprotein
nim bén trong sic lap. Céc cdu trac nay con dugc

goi 1a cdu triic ¢6 1ap Carotenoid. Cac ciu tric ¢ lap
lam nhiém vy nhu chd chira dé <6 lap cac Carotenoid
va ngin can cc san phim cudi cing cia qua trinh
tong hop Carotenoid lam can tr6 cac khau tong hop
Carotenoid & mang sic lap (Al Babili e al.,1999).
Gen Or dugc cho 1a ¢6 vai tro diéu khién qua trinh
phan héa cac lap thé khong quang hop thanh sic lap
(chronoplast) dé tao chd dy trit cho Carotenoid.

Trén thé gidi dd co nhiéu nghién ctru cai tién
ham lugng carotenoid ciia thyc vat bang cach chuyén
gen lam thay d6i thé hién cac gen tham gia vao qua
trinh tong hop carotenoid nhu: gao vang giau f-
carotene (Oryza sativa) dugc tao ra bang chuyén gen
phytoene synthase (PSY) va carotenoid desaturase
(crtl) tor Erwinia uredovora (Paine et al., 2005). Su
lam cam gen CHY-b trong trai cdy mau cam ciing
lam tang dang ké ndng do B-carotene (Pons et al.,
2014). Céac gen CrtB, Crtl va CrtY tir vi khuan da
dugc chuyén vao khoai tiy va cay khoai tiy chuyén
gen c6 ci mau vang voi ham lugng B-carotene 1én
t6i 47 pg/g khdi lugng kho (Diretto et al., 2007,

341



2010). Siéu thé hién gen Crt du6i sy diéu khién cua
CaMV 35S promoter di gia ting dang ké p-carotene
va xanthophyll. Cdy ngd chuyén gen CrtB va Cril
dudi sy diéu khién ciia promoter y-zein cho ham
luong Carotenoid di tiang 34 lan so voi cdy ngd
khong chuyén gen (Romer et al., 2000).

Ap dung cong nghé gen dua trén cac gen mi hoa
cho cac enzyme tham gia vio cac qué trinh tong hop
cling nhu céc qué trinh truée va sau tong hop la rat
kho khan. Mot cach tiép can méi va hiéu qua 1a ting
cuong cac chét trao doi chat bang cach ting co quan
duy trit trong thuc vat. Gen Orange (Or) khong tham
gia vao con dudng tong hop carotenoid da dugc tach
tir cdy sup lo dot bién mau vang cam (Brassica
oleracea var. botrytis). Gen nay ma hoda protein giau
Dnal cysteine c6 vai tro lam tang tich lily B-carotene
& cac mo khac nhau (Lu ef al., 2006). Gen Or tir cdy
stp-lo dd dugc chuyén vao khoai tay (Solanum
tuberosum L. cv Désirée) va két qua cho thiy gen Or
khong chi duy tri mirc d¢ p-carotene ma con thic
day du trit B-carotene t6i 5 thang trong diéu kién bao
quan lanh (Li et al., 2012, Lopez et al., 2008). Su
biéu hién cao gen Or tach tir Arabidopsis (AtOr) lam
tang ham lugng carotenoid ciia mo seo lta chuyén
gen (Bai ef al., 2014). Bén canh d9, su biéu hién cta
gen Or tach tir khoai lang (/bOr) khong chi lam ting
ham luong B-carotene trong mé seo chuyén gen ma
con lam ting ding ké a-carotene, lutein, p-
crytoxanthin véi ham lugng a-carotene, lutein va
carotenoid tong s6 cao hon 10,6 dén 14 1an so v&i
mb khoai lang tring dong thoi cdy chuyén gen IbOr
con lam ting hoat dong chéng oxy hoa va kha ning
chiu man (Kim et al., 2013). Trong bai bao nay,
ching t6i trinh bay két qua tach dong gen Orange tit
gidbng khoai lang Hoang Long (IhOr) va thiét ké
vector chuyén gen mang gen /bOr dudi sy diéu khién
cua promoter Ubiquitin hoac Globulin I (Glol) véi
muc dich tao ngudn vat liéu cho nghién ctru chuyén
gen lién quan dén sy biéu hién ciia gen /hOr ciing
nhur tao cdy ngd chuyén gen giau carotenoid.

VAT LIEU VA PHUONG PHAP
Vit liéu nghién ciru

Gidng khoai lang Hoang Long (Ipomea batatas
L. cv Hoang Long) dugc thu ¢ Bac Giang. Day la
giong khoai lang déc san c6 thit cu mau vang dém,
ngot bui va c6 thé cé6 ham luong carotenoid cao.
Vector pJET1.2 blunt do hang Thermo Scientific

cung cap, vector pCambia2300/Ubiquitin/mir
synthetic PDS/Nos, pJET1.2 blunt/Glol va ching A.
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tumefaciens C58 do phong Di truyén té bao thuc vat,
Vién Cong nghé Sinh hoc cung cip. Chiing vi khuan
E. coli DH50. do hang Invitrogen cung cap. Cap mdi
Ubiquitin-F: 5’-TACTGCAG GTGCAGCGTGACC
CG-3’, Ubiquitin-R: 5’-TAGGATCCTGCAGAA
GTAACACCAAACAA-3> va  Glol-F:  5’-
AAGCTTGCACGGTAAGGAGAGTACGG-3,

Glol-R: 5’-CTGCAGGTGATGACCAGTTTCTTC
CG-3" do hiang Macrogen (Han Quéc) cung cip.

Cap mdi dac hiéu nhan doan gen /bOr bé'lng PCR
do chung t6i thiét ké bang phan mém primer 3
(NCBI) va dya trén thong tin vé gen IbOr trén Ngan
hang Gen (GenBank) c6 mi s6 HQ828087.1 c6 trinh
tuy moi xudi: IbOr-F: 5° GCGGATCCATGGTATA
TTCAGGTAGAATC 3¢ véi diém cét enzyme
BamHI va mdi ngugc IbOr-R: 5’-GCGAGCTCTT
AATCAAATGGGTCAATTC 3¢ véi diém cit Sacl
va dugc hang Macrogen (Han Québe) cung cép.

Phuong phap nghién ciu
Tdach dong gen IbOr

Mau khoai lang Hoang Long dugc khir tring
bang dung dich 0,1% HgCl, va dwa vao nudi cdy in
viro. Than cdy khoai lang nuéi cdy in vitro dugc sit
dung dé tach gen /hOr. Than dugc nghién bang Nito
long va RNA tong sé dugc tach chiét bang phuong
phap st dung Trizol Reagents (Invitrogen, M¥). San
phim RNA thu dwoc dwoc sir dung lam khuén cho
phén tmg téng hgp cDNA bang phan tmg RT-PCR
vai bd kit RevertAid H Minus Reverse Transcriptase
(Thermo Scientific) va cip mdi dic hiéu nhan gen
IbOr theo huéng din cua nha san xuit. San pham
phan mg RT-PCR dugc tinh sach bing GeneJET™
gel extraction Kit (Themo Scientific) va gin vao
vector tach dong pJET1.2 blunt bing enzyme T4-
DNA ligase theo phuong phap ctua (Sambrook ef al.,
2001). Vector tach dong pJET1.2 blunt mang gen
IbOr duoc bién nap vao té bao kha bién E.coli DH5a
bing phuong phap sbc nhiét (Cohen et al, 1972).
Dong vi khudn mang gen /bOr dugce chon loc bang
phuong phap colony PCR va cit plasmid bing
enzyme giéi han BamHI va Sacl, san phim dugc dién
di trén gel agarose 1% va xac dinh trinh ty doan gen
thu dugc bang phuong phap giai trinh ty v6i cap moi
pJET1.2 Forward Sequencing Primer, pJET1.2
Reverse Sequencing Primer trén may ABI PRIMS
3100 Avant Genetic Analyzer tai Phong thi nghiém
trong diém Cong nghé gen, Vién Cong nghé sinh hoc.

Thiét ké vector chuyén gen mang gen IbOr
Vector pCambia2300/Ubiquitin- mir synthetic
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PDS/Nos dugc stt dung cho thiét ké vector chuyén
gen cung voi gen [bOr. DEé lam viéc nay,
pCambia2300/Ubiquitin- mir synthetic PDS/Nos va
pJETI1.2/IbOr cing dwgc cit boi enzyme giGi han
BamHI va Sacl. San phém cit duogc tinh sach va ni
v6i nhau nho enzyme T4-DNA ligase dé tao vector
tai t6 hop pCambia2300/Ubiquitin/IbOr/Nos. Sau do,
vector tai t6 hop nay dugc bién nap vao té bao E. coli
DH50 bang phuong phép sdc nhiét va nudi trén moi
truong LB dic c6 bd sung khang sinh chon loc
Kanamycin 50 pg/ml. Cac dong vi khuan moc 1én
duoc kiém tra sy 6 mat cua gen /bOr bang phwong
phap PCR truc tiép tir khuan lac (colony PCR) v6i
cap mdi dic hiéu cho gen [bOr (mdi nguoc va mdi
xudi - IbOr-R/F) va bang phan tmg cit plasmid véi
cap enzyme gi6i han BamHI va Sacl.

Dé kiém tra sy biéu hién khic nhau cua
promoter Ubiquitin (thé hién & cay ngi cbe) va
promoter Globulin 1 (thé hién & hat) dbi véi gen
IbOr. Vector pCambia2300/Ubiquitin/[bOr/Nos va
pJET1.2 blunt/Glol dugc cit bang enzyme gioi han
HindIll va BamHI, san phim cit sau d6 duge tinh
sach, ghép ndi dé tao vector tai t6 hop
pCambia2300/Glo1/IbOr/Nos v bién nap vao té bao
E. coli DH5a, khuan lac moc 1én duoc kiém tra bang
phuong phép colony PCR vdi cap mdi dic hiéu cho
Glol (mdi nguoc va mdi xudi- Glol1-R/F) va bing
phan tng cat plasmid voi cip enzyme giGi han

HindIII va Sacl.

Sau khi kiém tra hai vector tai to hop
pCambia2300/Ubiquitin/IbOr/Nos va
pCambia2300/Glo1/IbOr/Nos trong E. coli DH5a,
cac vector niy dugc bién nap vao té& bao A.
tumefaciens C58 kha bién bang phuong phap xung
dién. A. tumefaciens mang vector tai to hop sau dé
dugc nudi trén moi truong LB dac cd khang sinh
Kanamycin 50 pg/ml va Rifamycin 50 pg/ml. Cac
dong té bao thu dugc kiém tra bang phan tng colony
PCR véi cip mdi ddc hidu. San pham colony PCR va
san phdm cat plasmid dugc dién di trén gel agarose
1% va so sanh véi thang DNA chuan 1 kb (Thermo
Scientific) dé kiém tra kich thudc.

KET QUA VA THAO LUAN
Tach dong gen IbOr

RNA tong s6 tir gidng khoai lang Hoang Long
dugc st dung lam khuén cho phan tng RT-PCR
nhan dong gen IbOr véi cip mdi dic hiéu IbOr-R/F.
Két qua nhan dong gen IhOr dugc trinh bay ¢ hinh
1A cho thdy, san pham RT-PCR cho 1 bang tuong
tng v6i kich thude gen IhOr 1a khoang gan 1 kb
(giéng 1 va 2), hai biang 1 va 2 déu gon, dep, khong
lan bang, vach la. Mau ddi chimg (nudc cit) khong
1én bang. Nhu véy, c6 thé két luan budc dau ring
gen /bOr da dugc nhan ban thanh cong.

1kb

Hinh 1. A: Két qua dién di san pham RT-PCR nhan gen /bOr. BC: dbi chirng am (nwéc cat); giéng 1, 2: san pham phan
rng RT-PCR v6&i RNA tdng sé; M: Marker 1kb (Thermo Scientific); B: san pham colony PCR. Giéng 1 — 5: cac dong khuén
lac, BC: dbi chirng am (E. coli DH5a); C: san pham cét vector pJET1.2 blunt/IbOr. Giéng 1-4: Plasmid clia cac dong khuén
lac, giéng 5-8: cac plasmid dwoc cat bang enzyme gii han BamHI, Sacl, M: marker DNA 1kb (Thermo Scientific).

Vector pJET1.2 blunt dugc lya chon lam vector
tach dong. Pay 1a vector mé vong dau bang va chira
gen khang khang sinh Ampicilin gitip cho viéc chon
loc khuan lac sau nay. Gen /hOr sau khi phan lap
duoc gin vao vector pJET1.2 blunt nhd T4-DNA
ligase va bién nap vao E. coli DH5a.

Hinh 1B va 1C la két qua kiém tra 5 khuén lac
trong d6 c6 4 khuan lac mang gen c6 kich thudc
dung véi kich thudc cia gen [hOr theo ly thuyét.

Mau ddi ching khéong 1én bang. Sau khi kiém tra
bang phan tmg colony PCR, 4 khuin lac nay dugc
nudi trong méi trudng LB léng cb bd sung
Ampicillin 100 pg/ml. Plasmid tach chiét tir cac
khuén lac nay dugc cét bf“ing BamH]I, Sacl (hinh 1C),
két qua cho thdy c6 2 bing: 1 bang tuong tng voi
kich thudc cua vector tach dong pJET1.2 blunt gin 3
kb va 1 bang gan 1 kb twong tng v&i gen IbOr. Két
qua nay ching té vector tach dong pJET1.2 blunt da
duoc gén thém gen IhOr.
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Chon 1 trong 4 khuan lac mang vector pJET1.2
blunt//bOr giai trinh ty véi cap mdi pJET1.2
Forward Sequencing Primer va pJET1.2 Reverse
Sequencing Primer. Két qua gidi trinh tu doan gen
IbOr tur dong khoai lang Hoang Long cho kich thude
942 bp. Két qua so sanh trinh ty cho thdy sb lugng
nucleotide dugc so sinh va muic twong dong
nucleotide v&i gen I6Or ¢6 ma sb HQ828087.1 trén
GenBank tuong ung 14 99% (928/942 nucleotide) va
100%. Protein suy dién gébm 313 amino acid. Khi so
sanh trinh ty amino acid cta gen /bOr tach dong va
HQ828987.1 bang phin mém BLAST (NCBI) cho
két qua chi ¢ ba vi tri thay ddi nucleotide dan dén
thay d6i amino acid (hinh 2, bang 1).

Két qua tim ving bao thu (CD search, NCBI)
cho thay IbOr protein suy dién ctia gen tach dong c6
vung béo thu “ngdn tay kém” (Zinc finger) ciia Dnal
va HSP40. Két qua du doan vi tri khu chu cua
protein bang phan mém ProtComp v. 9.0 (Predict the
sub-cellular localization for plant proteins, Softberry,
Inc., USA) cho thay protein nay 1a protein ngoai bao,
khu chu & té bao chét. Ciing nhu cac protein Or khéc,
vai tro cua IbOr protein dugc cho 1a lién quan dén su
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tich lily carotenoid & mot s cay trong boi vi khi thé
hién gen Or trong mé hodc cdy chuyén gen thi ham
luong carotenoid dugc ting 1én dang ké (Kim et al.,
2013; Bai et al., 2014, Park et al., 2015, Wang et al.,
2015).

Tir nhitng két qua trinh bay & trén chung toi két
ludn rang da tach dong thanh cong gen IbOr tir gidng
khoai lang Hoang Long. Gen tach dong da dugc
dang ky trén Ngan hang Gen (GenBank) véi ma s6
KX792094.1.

Tl}iét ké vector chuyén gen pCambia2300/Ib0r
dieu khién béi promoter Ubiquitin (Ubi)

Gen IhOr tach tir gidng khoai lang Hoang Long
dugc cheén vao vector pCambia2300/Ubiquitin- mir
synthetic PDS/Nos c¢6 san promoter Ubiquitin
(Ubiquitin 13 mot promoter duwoc ding dé biéu hién
gen & nhiéu by phan khic nhau cta cdy) va gen
khang khang sinh Kanamycin dung cho chon loc céc
dong khudn lac. Khi chuyén gen IhOr vao vector
pCambia2300 c6 sdn promoter Ubiquitin s& ¢ cdu
trc vector chuyén gen nhu hinh 3.

IbOxr 1 MVYSGRILSLSSSTTPFHLSTSPFHSSRYHLHGRLKSRVRLRPMAADADSSSESSSVDTE 60
MVYSGRILSLSSSTTPFHLSTSPFHSSRYHLHGRLKSRVRLRPMAADADSSSFSSSVDTE
IbOrangge 1 MVYSGRILSLSSSTTPFHLSTSPFHSSRYHLHGRLKSRVRLRPMAADADSSSESSSVDTE 60
IbOxr 61 PDKNAAGFCIIEGPETVQDFAQMELKEIQDNIRSRRNKIFLHMEEVRRLRIQQORIKNAE 120
DEKNAAGFCIIEGPETVQDFAQMELKEIQDNIRSRRNKIFLHMEEVRRLRIQQRIKNAE
IbOrangge 61 DKNAAGFCIIEGPETVQDFAQMELKEIQDNIRSRRNKIFLHMEEVRRLRIQQRIKNAE 120
IbOxr 121 L ERQE. PNFPSFIPFLPPLTSANLKQYYATCFSLIAGVMLFGGLLAPTLELKLG 180
L ERKQE: PNFPSFIPFLPPLTSANLKQYYATCFSLIAGVMLFGGLLAPTLELKLG
IbOrangge 121 L ERKQE: PNFPSFIPFLPPLTSANLKQYYATCFSLIAGVMLFGGLLAPTLELKLG 180
IbOxr 181 LGGTSYADFIRSMHLPMQLSDVDPIVASFSGGAVGVISALMVVEINNVKQQEHKRCKYCIL 240
LGGTSYADFIRSMHLPMQLSDVDPIVASFSGGAVGVISALMVVEINNVKQQEHKRCKYCL
IbOrangge 181 LGGTSYADFIRSMHLPMQLSDVDPIVASFSGGAVGVISALTMVVEINNVKQQEHKRCKYCL 240
IbOxr 241 GTGYLACARCSSTGSLVLIEPVSTVNRGDQPLSPPKTERCTNCSGSGKVMCPTCLCTGMA 300
GTGYLACARCSSTGSLVLIEPVSTVNRGDQPLSPPKTERCTNCSGSGKVMCPTCLCTGMA
IbOrangge 241 GTGYLACARCSSTGSLVLIEPVSTVNRGDQPLSPPKTERCTNCSGSGKVMCPTCLCTGMA 300
IbOxr 301 MASEHDPRIDPFD 313
MASEHDPRIDPFEFD
IbOrangge 301 MASEHDPRIDPFD 313

Hinh 2. K&t qua so sanh trinh tw amino acid ctia gen /bOr tach dong va gen /bOr cé ma s6 HQ828087.1 trén GenBank

(IbOrange).
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Bang 1. Vi tri sai khac trong trinh tw amino acid cia gen /bOr tach dong va gen IbOrange ma sb HQ828087.1.

Vi tri thay dbi Nucleotide trén Nucleotide Amino acid cua gen Amino acid cua gen
STT : . gen IbOr tach trén gen . s

nucleotide N IbOr tach dong IbOrange

dong IbOrange
1 181 T G S (Serine) A (Alanine
2 368 T A | (Isoleucine) N (Asparagine)
3 391 G A E (Glutamic acid) K (Lysine)
BamHI Sacl

M13 fwd Ubi Promoter

Nos teminatior

CaMV... CaMV poly

(A) signal

Hinh 3. So dd c4u tric vector chuy&n gen pCambia2300/Ubiquitin-IbOr-Nos.

Vector chuyén gen pCambia2300/Ubiquitin/
IbOr/Nos sau d6 dugc chuyén vao ching E. coli
DH5a. Két qua kiém tra bang phan tmg colony PCR
v6i cap mdi dac hiéu /bOr-R/F véi 4 khuan lac moc
trén moi truong c6 khang sinh Kanamycin cho két
qua dwong tinh va déu cho 1 bing co kich thudc
khoang gan 1 kb phu hop véi kich thuéc cia gen
IbOr. Khi plasmid cua cac khuan lac nay dugc cit
bang BamHI va Sacl cho 2 bang: 1 bing tuong tmg
véi kich thudc clia vector pCambia2300 la khoang
10 kb va 1 bang gan 1 kb tuong tng vé6i gen IbOr.
Nhu vy, tir két qua kiém tra bang colony PCR va

HindIII

AN

M13 fwd Globulin
Promoter

BamHI

bang cit enzyme gidi han, chung t6i két luan ring
vector chuyén gen pCambia2300/Ubiquitin/IbOr/Nos
da dugc thiét ké va chuyén thanh céng vao vi khuan
E. coli DH5a.

Tl}iét ké vector chuyén gen pCambia2300/Ib0r
dieu khién béi promoter Globulin 1 (Glol)

Globulin 1 (Glol) 1a mét promoter dac hiéu o
hat dugc tach tir dong ngé CML161 va dugc chén
vao vector pCambia2300/Ubiquitin/IbOr/Nos bing
cach thay Ubiquitin bang promoter Glol véi muc
dich cho viéc thé hién gen ¢ hat (Hinh 4).

Sacl

m)ohm A

Nos teminatior

CaMV... CaMV poly

(A) signal

Hinh 4. So db c4u tric vector chuy&n gen pCambia2300/Glo1/IbOr/Nos.

Vector pCambia2300/Ubiqutin/IbOr/Nos — va
pJET1.2 blunt/Glo! cing dugc cit bing HindIIl va
BamHI sau d6 Glol duge gin vao vector
pCambia2300/.../IbOr/Nos nhd enzyme T4 DNA
ligase aé tao vector chuyén gen
pCambia230/Glo1/IbOr/Nos. Vector pCambia230/

Glol/IbOr/Nos dugc chuyén vao ching E. coli
DH5a. Két qua dugc kiém tra bang phan tng colony
PCR v6i cip mdi dic hiéu Glol- R/F va cit bing
enzyme giéi han HindIIl va Sacl dé kiém tra ca hai
gen Glol va IbOr trong vector chuyén gen.
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Két qua phan tng colony PCR véi cip mdi
Glol- R/F cho két qua dwong tinh v&i kich thude gan
1 kb tuong tng v6i gen Glol va khi cét plasmid
bang enzyme gidi han HindIII va Sacl cho 1 bang
gin 2 kb twong ung véi tong kich thudc cua
promoter Glol va gen IbOr. Nhu vay c6 thé két luan
rang vector pCambia2300/Glol/IbOr/Nos di dugc
thiét k& thanh cong.

Tao vi khuan A. tumefaciens mang vector chuyén
gen

Céc vector chuyén gen pCambia2300/Ubiquitin/
IbOr/Nos va pCambia2300/Glol/IbOr/Nos  dugc
bién nap vao 4. tumefaciens C58 bing phuong phap
xung dién ¢ dién thé 2,38 kv. San phdm cua qué
trinh bién nap dugc nudi trén moi truong LB dac co
b6 sung khang sinh Rifamycin 50 pg/ml +
Kanamycin 50 pg/ml, cac dong khuan lac dugc kiém
tra bang phan g colony PCR véi cac cip mdi dic
hiéu IbOr-R/F, Ubiquitin-R/F va Glol1-R/F. Két qua
nhan dugc cho théy dd c6 3 khuan lac cho két qua
dwong tinh v6i 2 cip mdi IbOr-R/F va Ubiquitin-R/F
v6i kich thudce 1 kb tuwong ung véi gen [bOr va 2 kb
tuong tmg v6i gen Ubiquitin. Va 2 khuan lac duong
tinh voi cap modi IbOr-R/F va Glol-R/F véi kich
thudc twong tmg 1a 1 kb. Két qua nay ching t6 cac
dong khuin A. tumefaciens C58 dugc bién nap da
mang vector chuyén gen
pCambia2300/Ubiquitin/IbOr/Nos va
pCambia2300/Glol/IbOr/Nos. Nhiing dong A.
tumefaciens nay da duoc luu trir trong glycerol ¢ -
80°C dé phuc vu cho chuyén gen lién quan dén the
hién gen IhOr va tao cady ngod chuyen gen glau
carotenoid.

KET LUAN

Chung t6i da tach dong thanh cong gen /bOr tir
gidng khoai lang Hoang Long va da thiét ké thanh
cong hai vector chuyén gen la
pCambia2300/Ubiquitin/IbOr/Nos va
pCambia2300/Glo1/IbOr/Nos. Céc vector chuyén
gen di dugc bién nap vao chung vi khuin 4.
tumefaciens C58 cho muc dich chuyén gen trong
tuong lai. Nhitng két qua thu dwoc s& cung cip
nguén nguyén liéu cho nghién ctru chuyén gen lién
quan den thé hién gen /bOr va tao cdy ngd chuyén
gen giu carotenoid.

Loi cam on: Cong trinh dwoc thuc hién trong khuon
khé cia dé tai cap Vién Han lam Khoa hoc Céng
nghé Viét Nam “Nghién citu tao cdy ngé chuyén gen
giau Carotenoid” Ma s6: VAST02.03/16-17.
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CLONING AND CONSTRUCTING TRANSFORMATION VECTOR CARRYING I1b0r

FROM THE SWEETPOTATO
ACCUMULATION OF CAROTENOIDS

(UMPOMEA BATATAS L.

INVOLVED IN

Ho Thi Huong, Nguyen Thuy Ninh, Nguyen Duc Thanh

Instute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

The Orange gene (Or gene) is known as a gene encoding the protein containing a cysteine-rich Zinc finger
domain. The Or protein is an important component of the structure that involes in accumulation of carotenoids
and enhancing the resistant ability of plant to enviromental stresses. In an attempt to improve the nutritional
quality and resistance to adverse environmental conditions of maize, in this article, we present the results on
cloning /bOr gene from the sweetpotato cultivar Hoang Long and constructing transformation vectors carrying
cloned /6Or gene under control of Ubiquitin (Ubi) or Globulin 1 (Glo1) promoter. The cloned /bOr gene was
942 bp in size and had similarity level of 100% comparing to the /bOr gene that was deposited in GenBank
with Accession number HQ828087.1. The /hOr gene from sweedpotato Hoang Long was registered in
GenBank under Accession number KX792094.1. The deduced protein consisted of 313 amino acids having Zin
finger domain of Dnal and HSP40 proteins. We have also constructed two transformation vectors

pCambia2300/Ubiquitin/IbOr/Nos and pCambia2300/Glo1/IbOr/Nos. These vectors were

transformed

successfully into Agrobacterium tumefaciens strain C58. The presence of the target gene (/bOr) and promoter
(Ubi or Glol) in the A. tumefaciens strains were confirmed by colony-PCR amplification with respective
specific primer pairs and digested by suitable restriction enzymes. These vectors will provide important
materials for further gene transfer research for the expression of /bOr gene and production of transgenic maize

with ability to accumulate high carotenoids.

Keywords: Carotenoids, Globulinl, IbOr gene, transformation vector, sweetpotato Hoang Long, Ubiquitin
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