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T 6 M TAT 

Coenzyme QIO (CoQlO) la mgt trong nhung thanh phin quan tirgng cua chuoi ho hap dong 
vai tro trong viec van chuyen dien tu. Ngay nay CoQ 10 dugc su dung nhieu nhu mgt nguon thuc 
pham chiic nang hoac thuoc ho trg dieu tri do dac tinh chong oxi hoa manh va vai tro co lgi cua 
n6 trong vi^c dieu tri nhi8u benh hiem ngheo a nguoi nhu ung thu, tim mach, tieu 
duang,...Nhi8u qud trinh sinh hoc da dugc phat trien de co the san xuat CoQlO a quy mo lan. 
Nhirng qija trinh nay chu yeu dua vao cac vi sinh vat vi chiing co kha nang tao ham lugng 
CoQlO cao. Trong s6 cac chiing vi sinh vSt tong hgp CoQlO thi Agrobacterium tumefaciens 
dugc danh gia la chiing co kha nang san xuit CoQlO a quy mo ldm do chiing co kha nang tflng 
hgp Iugng Ion CoQ 10 tren moi truang dan gian, re tien. Muc dich cua nghien curu nay la tang 
cucmg boat tinh cua hai enzyme chia khoa ciia con du£mg tong hgp CoQ 10 (decaprenyl 
diphosphate synthase va 1-deoxy-D-xylulose 5-phosphate synthase), giiip tang kha nang tflng 
hgp CoQlO. Hai gen dps va dxs ngufln gflc A. tumefaciens TT4 ma hoa decaprenyl diphosphate 
synthase va 1-deoxy-D-xylulose 5-phosphate synthase tucmg iing dugc tach dong thanh cong 
trong vector pJETl.2. Hai gen nay ti6p tuc dugc gan vao vector bieu hien pCAMBIA13011, sau 
do chuyen vao vi khuan chu A. tumefaciens EHA105. Kha nang tflng hgp CoQlO ciia cac dong 
tai to hgp dugc danh gia cao hon 1,8 lan so vai chung tu nhien. Trong so 28 dong .4. tumefaciens 
tai tfl hgp mang cau trie pCAM-dps-dxs, 3 dong co kha nang sinh tong hgp CoQ 10 cao nhat 
dugc lira chgn cho nghien ciiu tiep theo. 

Tu khoa: Agrobacterium tumefaciens, decaprenyl diphosphate synthase (dps), 1 -deoxy-D-
xylulose 5-phosphate synthase (dxs). Coenzyme QIO (CoQ 10). 

1. MdDAU 

Ubiqumone-10 hay Coenzyme QIO (CoQ 10), la mflt trong nhirng loai coenzyme tham gia 
vao chuoi van chuyen dien tii bam mang a ca prokaryote va eukaryote. CoQlO cfl vai tro quan 
trpng trong viec san xuat ra ATP - ngufln nang lugng sinh hgc cua co the. Do co tinh chat chflng 
oxy hoa manh, tiimg hoa cac gflc tu do nen CoQ 10 ngay cang dugc su dung nhiSu lam ngufln 
thirc pham chiic nang, ^iiip cai thien sire khfle va dugc dua vao cac my pham lam dep nhu mot 
chat chong oxy hoa, chong lao hoa de giiip ca the tre hoa; iing dung trong y tS nhSm ngan ngira 
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ung thu, di6u tri nhiSu benh ve tim m£tch, tieu duang, Parkinson, tang he thflng mien dich, giam 
huy£t ap...[l - 4]. Voi nhi6u iing dung co lgi nhu vay nen nhu c4u v8 CoQlO ngay mot tang len. 
Dg dap ling nhu cau do da c6 nhieu giai phap dugc dua ra nhu tflng hgp hoa hgc, ban tong hgp 
va cflng ngh$ sinh hgc. Do CoQlO co ciu tiiic phiic tap nen hi?n nay vifc tflng hgp CoQlO chu 
ySu dugc nghien ciiu a vi sinh vat nhu Agrobacterium. tumefaciens, E. coli, Sporobolomyces, 
Rhodobacter, Cyptococcus, Rhdoporium.,Utilago, Saccharornyces, Aspergillus [5-10]. Trong 
nhiing nam gSn day A. tumefaciens la mpt trong nhiing vi khuSn dang diigc sii dung de san xu§f 
CoQ 10 do chiing co nbiSu uu diSm nhu co ham lugng CoQ 10 tuang dfli cao so vdi cac vi sinh 
vat khac, chi tflng hgp CoQlO, moi tmimg nuoi dan gian, re tien, phu hgp san xuat 6 quy mo 
cflng nghiep [6, 8, 11). Trong con ducmg smh tflng hgp CoQlO hai gene dugc xem la chia khoa 
lam tang qua trinh tflng hgp CoQlO a A. tumefaciens la dps (decaprenyl diphosphate synthase) 
va dxs (I-deoxy-D-xylulose 5-phosphate synthase). Do do, trong nghifen ciiu nay chiing tfli da 
tign hanh dua hai gene dps va dxs ngufln gflc chung Agrobacterium tumefaciens TT4 vao chiing 
Agrobacterium tumefaciens EHA 105 nham tao ra chiing tai tfl hgp co kha nang sinh tflng hgp 
Coenzyme QIO cao. 

2. PHU'ONG PHAP NGHlfeN ClTU 

2.1. Vat lieu 

Chung A. tumefaciens TT4 tir bfl suu t^p giflng ciia Trung tam Nghien ciiu va Phat triSn 
CNSH, Dai hgc Bach khoa Ha Ngi. Chiing A. tumefaciens EHA105 tii Vien Cong nghe Sinh 
hgc, VAST. 

Hai cap m6i dS khulch dai gen dps va dxs vai trinh ttr cac cap m6i tuong iing nhu 
sau: 

M6i xuoi (DpsF): 5'-ATAGAGCTCATTGCCGCGCAAGGCGTCAGTT-3'; 

M6i ngugc (DpsR): 5'-TTTGGATCCTCAGTTGAGACGCTCGATGCA-3'. 

M6ixuoi (DxsF): 5'-TAAGGATCCACGCATAGAACAGGCCAAAC-3'; 

M6i ngugc (DxsR): 5'-ATTGTCGCATCAGCCGGCGAAACCGACGC-3'; 

Vector tach dong pJET1.2/blimt (Thermo Scientific, My); vector bieu hi8npCAMBIA1301 
nhJin tir Vien Cflng nghe Sinh hpc, VAST. 

Hoa chit dimg cho phan img PCR, c5t nfli ghep gen va dien di cua cac hang nhu Sigma, 
Merck, New England Biolabs (NEB), Thermo Scienctific,.. .Taq DNA polymerase (Sigma, My), 
Enzyme cat ban che dugc mua ciia hang New England Biolabs, My. Kit tach tinh sach san pham 
PCR (Invitrogen, My), difli gel cua Quiagen, My. 

2.2. Phtrimg phap nghien ciru 

2.2.1. Cdc phuang phdp sinh hoc phdn tu 

Cac phuong phap tach chi6t DNA tong sfl, phuang phap PCR, cSt DNA bSng enzyme han 
ch^, nfli ^ e p gen bing T4-DNA ligase, tinh sach DNA, biSn nap bing sflc nhi?t dugc thuc hi?ii 
nhu mo ta bai Sambrook va Russell 2001 [12]. 

2.2.2. Phirang phdp tgo Agrobacterium tumefaciens khd bien 
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Lam mai giong tren mfli truomg thach YEB. Khuin lac dom dugc ciy trong 2 ml mfli 
tmdng long LB va nuoi lie a 28°C, 6 - 8 gio. Chuyen 1 ml dich vi khuin sang 100 ml mfli 
tmong LB long + 0,1 % glucose va nuoi lac a 28 °C dgn khi ODeeonm dat 1- 1,5. Lam lanh mau 
trong da 15 phiit, Ii tam 5000 vong/phut trong 20 phiit de thu can tg bao. Rira c^n 3 lan bang 1 
mM HEPES (N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid) pH 7,0; 1 Ian bang 10 % 
glycerol. Sinh khfli dugc hoa lai trong 10 % glycerol. Chia 100 )j.l dich tg bao vao mfli flng 
eppendorf, Iam lanh trong nito long va bao quan 6 - 8 0 °C. 

2.2.3. Phuang phdp bien ngp plasmid vdo Agrobacterium tumefaciens bdng phuang phdp xung 
dien 

Plasmid dugc tinh sach (PureLink PCR purification kit, Invitrogen) va xac djnh nong do 
tmac khi tign hanh bien nap. Te bao kha bign dugc lam tan tren da trong 30 phut sau do dugc bfl 
sung 10 nl plasmid (40 - 50 ng/\i\). Hfln hgp dugc trfln dgu, giu trgn da 10 phiit vk sau do 
chuygn vao cuvet. Dat cuvet v^o thigt bi vk tign hanh bign nap fl dieu kien 2,5 kV, 25 F, 400 Q. 
Bo sung 800 pl SOC vao cuvet va chuygn toan bp hfln dich sang flng eppendorf va lie 6 28°C 
trong 2 gio. Dich nuoi sau do dugc trai Ign mfli truomg thach YEB co bfl sung kanamycin va 
nufli a 28 "C trong 2 ngay. 

2.2.4. Phuamgphdp tdch chiet CoQlO 

Quatrinhtach chietthu nhan Coenzyme QIO tir v4gro6ac/er/w7n tumefaciens dugc diuc hien 
theo phuong phap cua Tian [13]. 

2.2.5. Phuang phdp xdc dinh CoQlO 

CoQlO dugc xac diiih dua vao phan iing Craven nhu mfl ta boi Shimada va cflng su [14], 
Quy trinh co the torn tit nhu sau: B6 sung 500 ^1 100 mM Ethylcyanoacetate vao 500 (il dung 
dich CoQlO, trpn deu u trong 6 phiit, bfl stmg 100 fil 0,4 M KOH. Do phan iing 1 phiit mpt lan 
trong 10 phiit fl buflc song 625 nm. 

3. KET QUA VA THAO LUAN 

3.1. Tach d6ng gen dps yk dxs cua Agrobacterium tumefaciens 

3.1.1. Tdch chiet DNA tong so tir chung A. tumefaciens TT4 

Chung A. tumefaciens TT4 dugc nuoi cSy trong moi truomg LB Iflng qua dem de thu sinh 
khfli. DNA tflng sfl dugc tach chigt tir sinh khoi thu dugc theo phuong phap dugc trinh bay trong 
phan phuang phap nghien ciiu. DNA dugc kiem tra bing dien di tren gel agarose (Hmh 1) cho 
thay xuat hi?n mgt bang DNA rat dam, khflng thiy xuit hien vet sang phia ducri. Ket qua nay 
chiing to DNA thu dugc la nguygn ven. Kgt qua danh gia chat lugng DNA bang do do hap thu 
quang (Bang I) ti sfl A260/A280 va A260/A230 deu dat khoang 2. Ket qua nay chi ra rang DNA tflng 
sfl thu dugc la sgch, dam bao yeu ciu thi nghiem. Ham Iugng DNA dat 505 ng/fil, dam bao dti 
Iugng DNA cho cac nghien cim tach dong gen tiep theo. 
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Bang 1. Dinh lugmg DNA tong so. 

Aiei/Ajgo 

2,01 

A260/A33D 

1,98 

Nong dp (ng/nl) 

505 

DNAt6ngs6;^l 

Hinh 1. Ph6 dien di DNA tflng s6 tach chi6t tir Agrobacterium tumefaciens TT4-

3.1.2. Khuich dgi gen dps vd dxs bang phdn ung PCR 

Hai cap moi dac hieu hai doan gen dps va dxs ma hoa hai enzyme chia khoa ciia con duong 
tflng hgp CoQlO la decaprenyl diphosphate synthase va 1-deoxy-D-xyIuIose 5-phosphate 
synthase da dugc thigt kg vin trinh tu nhu trong phan vgt lieu Theo thigt kg voi cap mfli DpsF/R 
se cho phep khugch dai doan gen dps co kich thuac 1077 bp; vdi cap mfli DxsF/R se cho phep 
khugch dgi dogn DNA co kich thuoc 2103 bp bao gflm dogn ĝ en dxs (1920 bp) va doan DNA 
phia dau 5' cua gen nay (183 bp). K6t qua phfl dien di san pham PCR cho thay xuat hign mpt 
bang DNA xap xi 1,2 kb (Hinh 2A) va mgt bang Idch thuac khoang 2,1 kb (Hinh 2B) khi sir 
dung cap mfli DpsF/R va DxsF/R tuang iing. Kich thuac cua cac san pham PCR thu dugc la 
hoan toan phu hgp voi kich thuac cua hai doan gen dich can khuech dgi. Tu ket qua nay cho 
thay hai doan gen dps va dxs da dugc khuech dai tu khufln DNA tflng sfl cua chimg A. 
tumefaciens TT4 bing ki thugt PCR. 

1077 bp 

dxs M Kb 

2100 bp 

Hinh 2. Phfl di?n di san phim PCR khulc dai gen dps (A) va dxs (B) tu DNA tflng s6 ciia 
Agrobacterium tumefaciens TT4. M, thang DNA chuin lOObp (Thermo Scientific, My). 
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3.1.3. Tdch dong gen dps vd dxs 

San pham PCR cua hai gen dps va dxs dugc xix Ii bing enzyme Klenow va gin vao vector 
tach dong pJET1.2/blimt (Thermo Scienctific, USA) theo huomg din sii dung cua kit. San pham 
nfli ghep dugc bien nap vao E. coli DHlOb de chgn dflng mang vector tai tfl hgp. Vector 
pJET1.2/blunt mang gen khang amplcilin va gen gay chex'eco47IR cho phep chgn Igc cac dong 
mang vector tai tfl hgp mgt each hieu qua. Theo thiet ke, gen dich se dugc gan vao vi tri MCS 
nam giua gen eco47IR trgn vector dan den bat hoat gen eco47IR va cho phep E. coli mang vector 
tai tfl hgp cfl thg sinh tmomg dugc. E. coli mang vector pJET1.2/blunt tir dong vong se bi chet do 
chiia gen eco47IR a trang thai hoat dflng. Ket qua bign nap cho thay xuat hi?n 10 va 7 khuan lac 
tren mfli tmong LB thach ehita ampicilin (100 pg/ml) tucmg img vai hai gen d^s va dxs. Plasmid 
da dugc tach chigt tir nhimg khuin Igc va dugc sir dung cho sang Igc sa bfl dg chgn ra mflt dong 
tuong ling vdi mfli gen dg nghien ciiu tiep theo. Tmac tien, plasmid dugc sii dimg lam khufln 
cho phan iing PCR su dyng cap mdi dac hieu gen dps vk dxs tucmg iing. Kgt qua cho thiy dgu 
xuat hien bang san pham PCR tren phfl dien di voi kich thuac phu hgp vai kich thuoc cua gen 
dps (Hinh 3A) va dxs (Hinh 3B). Kich thuo'c san pham PCR tii khuon DNA plasmid tuong 
duong vai kich thuoc san phSm PCR tir khuon DNA tong sfl ciia chiing A. tumefaciens TT4 ban 
dau (Hinh 3). Kgt qua nhSn dugc chiing to hai dong dugc lua chgn mang gen dich tuang img la 
dps va dxs. Tuy nhign, dg khang dinh chac chan hem DNA plasmid ciia hai dong nay tiep tuc 
dugc xir li bang cac enzyme hgn che thich hgp. 

C3 TT4* M Kb M Kb 

Hinh 3. Pho dien di sin pham PCR khuec dai gen dps (A) va dxs (B) tir DNA plasmid cua cac dong tai tfl 
hgp. C3, C6 la khuon DNA plasmid tach ciuet tir clone so 3 va so 6. TT4 la khufln DNA tong so tach chigt 

tir chiing^. tumefaciens TT4. Duong chay M la thang DNA chuan lOObp (Thermo Scienctific, My). 

Theo thiet kg hai trinh tu cat ciia enzyme hgn che Sad va BamUl dugc dua vao diu 5' cua 
cap mfli DpsF/R va tuong t\r trinh tu cat ciia 5amHI va SaU dugc dua vao cap mfli DxsF/R. K6t 
qua xii li bang enzyme cat ban chg cho thay doi vai ca hai clone 3 va 6 deu vang ra bang DNA 
cfl kich thuoc tuong iimg v6i kich thuac gen dps khoang 1077 bp (Hinh 4A) va gen dxs khoang 
2100 bp (Hinh 4B). Tir cac ket qua thu dugc co the khang dinh rang hai dong so 3 va 6 la cac 
dflng tai tfl hgp mang hai gen dich tuong iing la dps va dxs. 
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-2100bp 

Htnh 4. Phfl di?n di san phim cit DNA plasmid bang cdc enzyme han chS doi voi dong so 3 mang gen 
dps (A) va dong 6 mang gen dxs (B). Duong chay 1, 3 la DNA plasmid chua cat; duflng chay 2, 4 la 

DNA plamid dugc ci t bing cap enzyme SacI/SamHI va BamYO/Sall tucmg iing voi clone 3 va 6. 
Du^ng chay M la diang DNA chuin lOObp (Thermo Scienctific, My). 

3.1.4. Xdc dinh trinh tugen dps vd dxs duac tdch ddng 

Dg kigm tra trinh ty va khung dgc cua hai gen dich dps va dxs da dugc tach dflng hai 
plasmid tai tfl hgp dugc su dung lam khufln cho phan img xac dinh trinh tu. Trinh tu nuclecotide 
va axit amin suy difln ciia gen dps (Hinh 5) va dxs (Hinh 6) da dugc xac dinh. Kgt qua cho thSy 
gen dugc tach dong chira mflt khung dgc mo cho phep dich ma tflng hgp mgt protein nguyen 
v?n. 

t t g c c g c a c a a g g c a t c a g t t t t t a t t g t c g a a t t c a a a t t c g a a c t g g a g t c c t g t c c c 
M P H K A S V F I V E F K F E L E S C P 

t t gggcg t cg t ca t accgc t t gaagaaagcaaaaacaaac t cgca t ccg t caagccgcc t 
L G V V I P L E E S K N K L A S V K P L 

g tcgacc tgacccgccccgaca tggaacggg tgaaccagc t t a t cc t t t ccaaggccgg t 
V D L T R P D M E R V N Q L I L S K A G 

tccgacg tgcaga tga tacccgagg tggccaaccacc tca tc tcg tcaggcggcaagcgc 
S D V Q M I P E V A N H L I S S G G K R 

c tgcggccga tgc tgacgc t cgcc t cggcc t cga tg t t cgg t t a cgagggcga t aa t cac 
L R P M L T L A S A S M F G Y E G D N H 

a t caagc t cgccac gagcg t t gag t t c a tgcacac ggc ga c gc t t c t gc a tga c ga c g tg 
I K L A T S V E F M H T A T L L H D D V 

gtggatgaaagcgatc tgcgtcgcggcaaat iccaccgcacgcaGcatc tggggtaaccag 
V D E S D L R R G K S T A R T I W G N Q 

g c a a g c g t t c t c g t c g g c g a c t t c c t g c t t g g c c a g g c t t t c c g c a t g a t g g t g g a t g t c 
A S V L V G D F L L G Q A F R M H V D V 

ggc tc t c t cga tgccc tcgacg tgc tc t ccaccgccgcc tcgg tca t i cgccgaggg tgag 
G S L D A L D V L S T A A S V I A E G E 

g tgc tgcagc t t t : cgg tcgccaagaaca tggaaacgaccgaggacga t t a t c t t cagg tg 
V L Q L S V A K N M E T T E D D Y L Q V 

a t t cgcgccaagacggc tgccc tc t t cgccgccgcggccgaag tcggcccca tcg tcgcc 
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I R A K T A A L F A A A A E V G P I V A 
aagaccgacaaggcgacccgcagtgccctgaaatcttatggcatgaatctcggcctcgcc 
K T D K A T R S A L K S Y G M N L G L A 
ttccagctggtcgatgacgtcttiggactatggcggcaagtcggccgatctcggcaaaaac 
F Q L V D D V L D Y G G K S A D L G K N 
acaggcgacgatttccgcgagggcaagatcacGctgccggtcatcctgtcctatcgccgc 
T G D D F R E G K I T L P V I L S Y R R 
ggcacgcaggatgagcgcgctttctggcgcaatgccatcgaaaaaggcgagagcagcgac 
G T Q D E R A F W R N A I E K G E S S D 
gagaacctcgaaaaggcgctcggcctgatcacaaaatataacggcctcggtgatacgata 
E N L E K A L G L I T K Y N G L G D T I 

ggccgtgcaacgcattatggcaccattgcccgcgatgcgcttgcaccgttgccgcagagc 
G R A T H Y G T I A R D A L A P L P Q S 
ccctggaaagatgcgcttctggaagtgatcgacttctgcatcgagcgtctcaactga 
P W K D A L L E V I D F C I E R L N -

Hinh 4. Trinh ti^ nucleotide va axit amin suy dien ciia gen dps dugc tach dong. 

ttgaccggaat:gccacagacaccattgcttgaccgggtgaattttccctccgatctcaag 
M T G M P Q T P L L D R V N F P S D L K 
gagatcgatgatcgcgacttgccggaactggcaagggaactgcgcgacgagatgatcgat 
E I D D R D L P E L A R E L R D E M I D 
gccgtgtcgaaaaccggtgggcatctgggtgccggccttggtgtggtggaactgacgatt 
A V S K T G G H L G A G L G V V E L T I 
gccatccacaaggtcttcaacacgcccgaagaccggctgatcttcgatgtcggacaccaa 
A I H K V F N T P E D R L I F D V G H Q 
tgttatccgcacaagatcctgaccggccggcgggatcgcatccgcacgctgcggcaggaa 
C Y P H K I L T G R R D R I R T L R Q E 
ggtggcctttccggtttcacccgccgtgcggaaagcgaatatgacgatttcggcgccggc 
G G L S G F T R R A E S E Y D D F G A G 
cattcctccacctccatttccgccggtctcggcatggcggtggcggcgggcttggatggc 
H S S T S I S A G L G M A V A A G L D G 
agcgaccgcaaggtgatcgctigtcatcggcgacggctcgatgtctgcGggtatggccttt 
S D R K V I A V I G D G S M S A G M A F 

gaggcgctgaacaatgccggcgcgctcgatgcacgactgatcgtcatcttgaacgacaac 
E A L N N A G A L D A R L I V I L N D N 
gacatgtccattgcgccgccgacgggcgcgatgagcgcctatctggcgcgtctcgcttcc 
D M S l A P P T G A M S A Y L A R L A S 
ggccgcacctatiatgggttttcgcgatttcggcaagaagctcaccgcctatctcggcaag 
G R T Y M G F R D F G K K L T A Y L G K 
acgatcgaccgcgccattacccgcgccgtgacccatgcgcgcggttacgtgaccggcggc 
T I D R A I T R A V T H A R G Y V T G G 
accctgttcgaggagctcggtttGtatcacatcggcccgatcgacggtcactccttcgac 
T L P E E L G F Y H I G P I D G H S F D 
cacctgttgccggtgctgcgcaatgtgcgcgacaaccagaaaggccctgtcctcatccat 
H L L P V L R N V R D N Q K G P V L I H 

gtggtgacacagaaaggcaagggttatgcgccggcggaagccgcagcggacaaatatcac 
V V T Q K G K G Y A ' P A E A A A D K Y H 
ggcgtcaacaagttcgatgtcatcaccggcgcgcaggcgaaagccaagccgaatgcgccg 
G V N K F D V I T G A Q A K A K P N A P 

agc ta t accagcg tc t t tgccgaggcgc t iga tccaggaagccacgc tcga tgagaaaa tc 
S Y T S V F A E A L I Q E A T L D E K I 

a t cgg tg tgacggccgcga tgcccaacgg taccggcc tcgacaaga tggccgagc tg t t c 
I G V T A A M P N G T G L D K M A E L F 
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Gcggcgcgcacct tcgatgtcggcat tgccgaacagcatgccgtcaGCtt i tgcggcggga 
P A R T F D V G I A E Q H A V T F A A G 

c t t g c g g c t g a c g g t t a c a a g c c g t t c t g c g c g c t t t a t t c c a c c t t c c t : g c a g c g c g g t 
L A A D G Y K P F C A L Y S T F L Q R G 

t acgaccag t t gg tgca tga tg tggcaa t acagagcc tgcGcg tgcg t t t c ccga t cgac i 
Y D Q L V H D V A I Q S L P V R F P I D 

cgcgccgg t t i t t g t cggcgccgacgggccgaccca tgccggc tc t t t cgacaccac t t t c J 
R A G F V G A D G P T H A G S F D T T F 

c tcgccaccc tccccggca tgg tag t t a tggcggcc tcgga tgaggcggagc tgaaaca t 
L A T L P G M V V M A A S D E A E L K H 

a tgg tccgcacggcggcggcc ta tgacgaaggcccga t t t cc t t ccg t t a t ccgcgcgga 
M V R T A A A Y D E G P I S F R Y P R G 

gaaggtg tcggcg t tgaaa tgcccgcacgcggggaga t tc t t caga tcggcaagggtcgc '< 
E G V G V E M P A R G E I L Q I G K G R '' 

a t c a t c a a g g a a g g c a c g a a g g t t g c c c t g c t t t c c t t c g g a a c c c g c c t t g c g g a a t gc 
I I K E G T K V A L L S F G T R L A E C 

c tggcggcggccgaagacctggacgccgccggtc t tcccacgacggt tgccgatgcgcgc 
L A A A E D L D A A G L P T T V A D A R 

t t c g c c a a g c c g c t c g a t c t c g a t c t c a t c c g c c a g c t c g c c a g c c a t c a t g a g a t t c t g 
F A K P L D L D L I R Q L A S H H E I L 

g tgacgg tcgaggaaggc t cgg tcggcgg t t t cggcgcaca tg tgc tgca t t t c a tggca 
V T V E E G S V G G F G A H V L H F M A 

agtggcggcctgctcgatcacggccccaaggt igcggacactcacactgccggaccagtgg 
S G G L L D H G P K V R T L T L P D Q W 

gtggaacaggccaagccagagaccatg ta tgccaatgccggcctcgaccgggccggcatc 
V E Q A K P E T M Y A N A G L D R A G I 

At ; t tccacggtg t tcaa tgcgc tcggccag 
I S T V F N A L G Q R Q A G ^ / G F A G 

Hinh 5. Trinh tir nucleotide va axit amin suy diln ciia gen dxs dugc tach dong. 

3.2. T90 cau triic bieu hign mang gen dps va dxs 

Trong nghign ciiu nay vector pCAMBIABOl voi kich thuoc 11837 bp duoc sir dung lam 
vector bieu hi?n phii hgp chiing chu A. tumefaciens. Hai gen dj)s va dxs se duoc dua dgc lap va 
dflng thcri vao vector pCAMBIA130I de tao ra cac ciu tnic bieu hien pCAM-dps, pCAM-dxs va 
pCAM-dps-dxs. 

3.2.1. Tgo cdu trdc bieu hien mang gen dps vd dxs doc lap 

Hai gen dps va dxs dugc cit ra khoi vector tach dong bing hai cap enzyme cit hgn chS 
tirang ung la SacVBamHl va BamUl/Sall. Hai dogn gen nay dugc tinh sach bing phuang phap 
thfli gel su dung kit DNA gel purification kit (QIAGEN, My). Hai gen dps va dxs thu duoc da 
dugc gan vao vector bigu hien pCAMBIA1301 da dugc mo vong bing cap enzyme cit han chg 
tirang ung. San pham noi ghep dugc bign nap vao E coli DHlQb dg chon dong Kgt qua biSn 
ngp cho thay xuat l̂ ien 11 va 2 khuan Igc tuong ung voi gen dps va dxs tren moi trudng LB 
thgch chua kanamycin (I90 Hg/ml).pNA plasmid tir cac dong da duoc su dung dg sang loc so 
bp cho cac nghien cim tiep theo. Dfli vai gen dps, 8 dong da dugc lua chon dg kiflm tra su c6 
mgt cua geri dich bang phan ung PCR six dung mfli dac hieu (Hinh 6A) va xir li bing can enzvme 
cat ^nckeSacVBamm (Hinh 6B). Kgt qua cho thiy ca 8 dong dflu xuit h i g S l S i g T ; 
khoang 1,1 kb mang ung vm kich thuoc gen rf/)s(1077bp) (Hinh 6). 
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Hinh 6. Pho dien di san pham PCR (A) va cat enzyme han che (B) ciia cac dong dugc lira chpn dfli voi 
gen dps. Duong chay 1 -8 tucmg ung vfli 8 dong dugc lira chon. DC la san pham PCR tu khufln plasmid 

pCAMBIA1301 doi chiing khong mang gen. Duong chay (+) la san pham PCR tir Idiuon goc. Duong chay 
(-) la san phjlm cat plasmid doi chirng. M la thang DNA chuan lOObp (Thermo Scienctific, My). 

Hmh 7. Pho dien di san pham PCR (A) va cat enzyme ban che (B) cua cac dong dugc lua chgn doi vai gen 
dxs. Duong chay 1 -2 tuang itng voi 2 dong dugc lua chon. DC la san pham PCR tir khufln plasmid 

pCAMBIAUOl doi chimg khong mang gen. M la thang DNA chuan 100 bp (Thermo Scienctific, My). 

Tuang tu doi voi gen dxs, 2 dflng da dugc lira chgn de kiem tra su co mat cua gen dich 
bang phan iing PCR sir dung moi dac hieu (Hinh 7A) va xu li bing cap enzyme BamUl/Sal\ 
(Hinh 7B). Ket qua cho thay ca 2 dong dgu xuat hien bang DNA khoang 2,1 kb tuang img voi 
kich thuoc dgan gen dich dxs (2103 bp) (Hinh 7). Cac ket qua thu dugc cho thay rang gen dps va 
dxs da dugc tach dong thanh cflng trong vector bigu hien pCAMBIAI301. Cac cau tnic tai tfl 
hgp dugc ky hieu pCAM-dps va pCAM-dxs tuong ling. 
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3.2.2. Tgo cdu true bieu hien mang dong thai hai gen dps vd dxs 

ok tao c4u true bieu Men tai td hgp chiia dong thoi hai gen dps va dxs, gen dps thu duQc tu 
vector tach dong sau khi xu li boi cap enzyme cat ban che Sad va BamHl dugfc noi vao vector 
pCAM-dxs da duoc ma vong bai SacVBamHl. San pham n6i ghep dugc bi8n nap vao E. coli 
DHI Ob va ket qua thu duo'c 10 khuan lac. Ket gua PCR tir khuon plasmid sir dung cap moi 
DpsF/R cho thiy ca 10 khuan lac deu cho san pham co kich thuac tuong duong v6i kich thuoc 
doan gen dps {1077 bp) (Hinh 8). D6i chijmg su dung khuon pCAM-dxs khong thay xuit hien 
san pham, dieu do chimg to plasmid tir 10 dong thu duac mang gen dps. Dong so 9 dugc lira 
chpn de kiem tra plasmid bang vi6c cat voi SacVBamHl, ket qua cho thay xuat hien 1 bang DNA 
xap xi 1,2 kb. Tir k^t qua nay co the khang dinh ring da gSn dugc gen dps vao vector tai t6 hgp 
pCAM-dxs de tao cau tnic tai to hgp moi chira dong thai hai gen dps va dxs, dugc ky hieu 
pCAM-dps-dxs. 

9 10 DC Ml Kb RE/9 M2 Kb 

Hinh 8. _Ph6 dien di san phim PCR tU khuon plasmid ciia 10 dong su dyng cap m6i DpsF/R (A) va san 
pham cat enzyme han chi (B) Buimg chay 1-10, san phim PCR til khuon piasmid ciia 10 d6ng tuong 

ling; mau doi chiing su dung khuon pCAM-As (DC); RE/9, dong s6 9 duoc xu li bdi fed/Bomffl thang 
DNA chuin 100 bp (Ml) va 1 kb (M2), 

3.3. Tao Chung Agrobacterium tumefaciens tai t6 hgp mang c^u triic pCAM-dps-itxs 

Chimg A. tumefaciens EHA 105 co kha nang tdng hgp CoQ 10 va nhay cam vai khang sinh 
kanamycm dugc sir dirng lam chiing chu. Cac cau tnic tai t6 hgp pCAM-dps pCAM-dxs 
fCAM-dps-dxs dugc Men nap vao te bao A. tumefaciens kha biSn bSng phuong phap xung dieii 
(nhu mo ta trong phan phuang phap nghien cilu), Cac dong tai t6 hgp duac chon loc tren m6i 
trucmg chira kanamycm (100 pg/ml). De xac dinh dugc kha nang sinh t6ng hgp CofjlO cua cac 
chiing tai to hop, cac chiing pCAM-dps, pCAM-dxs, pCAM-dps-dxs, va chung d6i chiing pCAM 
dugc nuoi cay trong moi truong chila 5 % sucrose, 2 % cao nam men 2 % neotone 1 % 
(NH.).SO„ 0 05 % K.HPO., 0,05 % KH.PO,, MgSO,.7H.O, 0,2 % CaCO, T l O O ug/nJ 
kanamycin o 30 C. Sinh khoi dugc thu nhan sau 96 gio nuoi cjy dS tach chi6t CoOlo Kha nana 
sinh tong hgp C09IO ciia cac chung tai to hgp so vai chung d6i chung duoc thS Men tren Hinh 
9 Ket qua cho thay chung tai ta hgp chira dgn gen pCAM-dps va pCAM-'dxs co kha nang sinh 
tong hgp CoQlO tang len 1,34 va 1,38 lan so voi doi chiing. Khi kgt hgp ca hai gJd^yiZ 
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tao chiing pCAM-(//7s-£icj da Iam tang kha nang tflng hgp CoQlO cua.^. tumefaciens Ign 1,80 lan 
so voi doi chiing. K6t qua nay hoan toan phii hgp voi nghien cuu truoc day cua Cheong va cgng 
su [15]. Do dfl cac dflng A. tumefaciens mang cSu tnic pCAM-dps-dxs dugc lua chpn cho nghien 
Cliu tiep theo. 

Hinh 9. Kha nang sinh tong hgp CoQlO cua cac chiing A. tumefaciens tai to hgp. Chiing tai to hgp chiia 
vector tai tfl hgp mang don gen pCAM-ptfc va 'pCAM-dxs va dong thai hai gen pCAM-dps-dxs. 

Chung doi chiing mang vector pCAMBIAUOl. 

Ket qua khao sat kha nang sinh tflng hgp CoQlO ciia 28 dong A tumefaciens pChM.-dps-
dxs tai tfl hgp cho thay kha nang sinh tong hgp CoQlO la khac nhau (Hinh 10). Trong so 28 dflng 
cfl 10 dflng (1, 2, 3, 8, 10, II, 12, 14, 15) cfl kha nang tflng hgp CoQlO d^t trfln 75 % so voi 
dong cao nhat; chi cfl 3 dflng (3, 12 va 15) co kha nang tflng hgp CoQ 10 dat trgn 90 % so vai 
dflng cao nhat. 

m 
1 2 3 4 5 G 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

Cdcdongtai t6li9p 

Hmh 9. Kha nang sinh tflng hgp CoQ 10 cua cac dflng A tumefaciens tai tfl hgp mang cSu true 
'pCAM-dps-dxs. 
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4. KET LU.^N 

Hai gen dps va dxs ma hoa cho hai enzyme cMa khoa cua con duong tong hgp CoQ 10 6^. 
tumefaciens da dugc tach dong thanh cong. Cac cau tnic bieu hien tai to hgp phii hgp chung chu 
A, tumefaciens da dugc tao ra bao gom pCAyi-dps, pCAiA-dxs va pCAM-dps-dxs. Cac chiing A 
tumefaciens DPS, DXS va DPXS tai t6 hgp mang cac can true bieu hien dugc chgn loc va co 
kha nang sinh tong hgp CoQlO cao han chung tu nhi8n. Chiing A. tumefaciens tai to hgp mang 
dong thoi hai gen dps va dxs Co kha nang sinh tong hgp CoQ 10 cao hon cac chiing mang chi dps 
hoac dxs. Kha nang sinh tong hgp CoQ 10 cua 28 dong A. tumefaciens tai to hgp mang dOng thoi 
hai gen da dugc danh gia cbo phep lira chgn dugc 3 dong (3, 12 va 15) co kha nang tong hgp 
CoQlO cao nhSt, Cac dong dugc lua chgn A. tumefaciens DPXS03, DPXS12 va DPXS15 se 
dugc sir dung cho nghien ciru toi uu t6ng hgp CoQlO. 

LiH cdm ffn. Cong trinh nay dugc thuc Men voi su ho trg kmh phi tir de tai: "NghiSn ciiu quy trinh cong 
nghe tao chS pham CoQ 10 tir Agrobacterium tumefaciens tai 16 hop de san xuit thuc phim chirc nang" 
cua Bg Cong thucmg. 
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ABSTRACT 

IMPROVEMENT OF AGROBACTERIUM TUMEFACIENS STRAINS FOR ENHANCING 
COQlO PRODUCIBILITY 

Nguyen Viet Phuong, Truong Quoc Phong*, Dang Thi Thu 

Center for Research and Development in Biotechnology, 
Hanoi University of Science and Technology, No.l, Dai Co Viet, Ha Ba Trung. Hanoi 

Email: phong.truonsquoc(a),hust.edu.vn 

Coenzyme QIO (CoQ 10) plays a role in electron transport and is one of the important 
components of the respuatory chain. In present CoQlO is used more as a source of fimctional 
food or treatment supporting drug due to strong antioxidant properties and its beneficial role in 
the treatment of many serious diseases as cancer, cardiovascular, diabetes,... Many biological 
processes have been developed to produce CoQ 10 on a large scale. These processes are mainly 
relied on microorganisms because they have the ability to generate high levels of CoQlO. 
Among the CoQlO producing microorganisms, Agrobacterium tumefaciens is considered as 
species with CoQlO producibility in large scale due to their ability to produce large amounts of 
CoQ 10 on the simple, inexpensive media. The purpose of this research is to increase the activity 
of two key enzymes of CoQ 10 synthesis (decaprenyl diphosphate synthase and 1 - deoxy - D -
xylulose 5 - phosphate synthase), leading to improve the CoQlO producibility of A. tumefaciens. 
Two genes dps and dxs from A. tumefaciens TT4 strain encoding decaprenyl diphosphate 
synthase and 1 - deoxy - D - xylulose 5 - phosphate synthase respectively were successfully 
cloned in the cloning vector pJET 1.2. These two genes were further inserted into the expression 
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vector pCAMBIAlSOl 1, in tum transferred mto the host strain A. tumefaciens EHA105. The 
CoQlOproducingability of recombinants was determined 1.8 times higher than the original one. 
Ofthe 28 clones of.^. tumefaciens carrying recombinant structure pCAM-dps-dxs, 3 clones with 
capable ofthe highest CoQlO biosynthesis were selected for subsequent studies. 

Keywords: Agrobacterium tumefaciens, decaprenyl diphosphate synthase, 1 - deoxy - D -
xylulose 5 - phosphate synthase, Coenzyme QIO (CoQ 10). 




