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TOM TAT

Coenzyme Q10 (CoQ10) lagttrong nhiing thanh phn quan tong aia chbi hd Hp dong
vai trd trong véc van chuyén dién tir. Ngay nay CoQ1@uoc sr dung nhu nhr mot nguwdn thec
phim chrc ning haic thudc h tro didu tri do dic tinh cldng oxi hda mnh va vai tro codi cua
né trong véc didu ti nhidu bénh hém nghéod nguoi nhe ung thr, tim mach, téu
duong,...Nhéu qua trinh sinh ¢t da duoc phat trén dé c6 the san xuit CoQ106 quy md bn.
Nhitng qué trinh nay ¢hyéu dra vao cac vi sinhat vi ching c6 kh ning o ham trong
CoQ10 cao. Trongdscac cling vi sinh vt tdng hyp CoQ10 thiAgrobacterium tumefaciens
dugc danh gia la chng c6 khi nang sin xuat CoQ106 quy mé bn do ching cé khning tng
hop lwong I6n CoQ10 trén mai trong don gian, @& tién. Muc dich aia nghién au nay 1a ing
cuong hait tinh @ia hai enzyme chia khoéaia con duong Hng hyp CoQ10 (decaprenyl
diphosphate synthase va 1-deoxy-D-xylulose 5-phatepbynthase), gitgirtg khi nang ©ng
hop CoQ10. Hai gedpsvadxsngun gic A. tumefaciend T4 ma hda decaprenyl diphosphate
synthase va 1-deoxy-D-xylulose 5-phosphate synthasgg ung dugc tach dong thanh cong
trong vector pJET1.2. Hai gen nagptituc dugc gin vao vector t&u hién pCAMBIA13011, sau
d6 chuyén vao vi khidn chi A. tumefacien&€HA105. Kh ning ©ng hyp CoQ10 éa cac dong
tai t hop dugc danh gia caodn 1,8 hn so \6i chung tr nhién. Trong & 28 dongA. tumefaciens
tai tb hop mang éu trac pCAM-dps-dxs, 3 dong c6 &ming sinh éng hop CoQ10 cao rt
duoc lya chon cho nghiéneu tiép theo.

Tir khéa: Agrobacterium tumefacierdecaprenyl diphosphate synthddes, 1-deoxy-D-
xylulose 5-phosphate synthgskxg, Coenzyme Q10 (CoQ10)

1. MO PAU

Ubiquinone-10 hay Coenzyme Q10 (CoQ10), k&t trong nhing locai coenzyme tham gia
vao chdi van chuyn dién tir bAm mangy ca prokaryote va eukaryote. CoQ10 c6 vai trd quan
trong trong véc sin xuat ra ATP - ngén niang lrong sinh ke cia @ thé. Do c6 tinh cht ching
oxy héa manh, trung hoa cacdg tr do nén CoQ10 ngay cadgoc Sr dung nhéu lam ngén
thuc phﬁm chrc mang, gidp @i thién src khoe vadugc dua vao cac i pham lamdep nhr mot
chit chdng oxy hoa, cbng l&0 héaié gilp @ thé tré hoa;iung ding trong y & nhim ngin ngra
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ung thr, diéu tri nhieu kénh W tim mach, tiéu duong, Parkinson,ang hé thng mén dich, gém
huyét ap...[1 - 4]. \6i nhiéu tng dJng ¢6 bi nhue vay nén nhu ﬁu ve CoQ10 ngay it tang lén.

bé dapung nhu @u d6 da c6 nhéu gidi phapdugc dua ra nhe téng hop hoa lrc, ban éng hop

va cong ngh sinh lyc. Do CoQ10 cdau trac phirc tap nén hén nay véc tong hop CoQ10 ch
yéu duoc nghién é¢u & vi sinh \at nhe Agrobacterium. tumefaciens, E. coli, Sporobolomyces
Rhodobacter, Cyptococcus, Rhdoporiltilago, Saccharomyces, Aspergill5-10]. Trong
nhitng nim gin day A. tumefacien& mjt trong ntitng vi khuin dangduoc st dung dé san xuit
CoQ10 do chang cé nhi vu diém nhr c6 ham rgng CoQ10 wong déi cao so i cAc vi sinh
vat khéac, ch tdng hop CoQ10, méi wong nudidon gian, ’ tién, phu kyp sin xuit & quy md
coéng nghép [6, 8, 11]. Trong codudng sinh éng hyp CoQ10 hai gendugc xem |a chia khéa
lam ting qua trinhdng hyp CoQ106 A. tumefaciensa dps (decaprenyl diphosphate synthase)
va dxs (1-deoxy-D-xylulose 5-phosphate synthase).ddptrong nghiénu nay ching toda
tién hanhdua hai genelpsva dxsnguwn gc ching Agrobacterium tumefaciengr4 vao cling
Agrobacterium tumefacierBHA 105 ntim tao ra ching tai  hop cé khi ning sinh éng hop
Coenzyme Q10 cao.

2. PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Ching A. tumefaciend T4 tr by sru tip giong aia Trung tdm Nghiéntw va Phét tén
CNSH, bai hoc Bach khoa Ha &l. Chang A. tumefacien&£HAL05 tr Vién Céng ngh Sinh
hoc, VAST.

Hai cip mdi dé khuéch dai gendpsvadxsvaéi trinh tr cac ép mdi tuong tng nhr
sau:

Mbi xudi (DpsF): 5'-ATAGAGCTCATTGCCGCGCAAGGCGTCAGTT:3

Moi nguoc (DpsR): 5-TTTGGATCCTCAGTTGAGACGCTCGATGCA-3..

Mdi Xuoi (DxsF): 5-TAAGGATCCACGCATAGAACAGGCCAAAC-3;

Moi nguoc (DxsR): 5-ATTGTCGCATCAGCCGGCGAAACCGACGC-3;

Vector tach dong pJET1.2/blunt (Thermo Scientifis;); vector béu hién pCAMBIA1301
nhan tr Vién Cong ngh Sinh hyc, VAST.

Hoa chit ding cho piin ung PCR, &t ndi ghép gen valién di aia cac hang nhSigma,
Merck, New England Biolabs (NEB), Thermo Scienctifi. Taq DNA polymerase (Sigma, Iy
Enzyme ét han ché dugc mua @éa hdang New England Biolabs jMKit tach tinh ach sin phim
PCR (Invitrogen, M), théi gel ¢ia Quiagen, N

2.2. Phrong phap nghién @&u
2.2.1. Cac phong phép sinh pc phan t

Cac phrong phap tach chi DNA téng 9, phrong phap PCR, & DNA bing enzyme in
ché, ndi ghép gen ing T4-DNA ligase, tinhah DNA, bién map bing $¢ nhigt duoc thyc hin
nhue mo6 & boi Sambrook va Russell 2001 [12].

2.2.2. Plrong phap #o Agrobacterium tumefaciensdhién
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Lam moi gidng trén méi teong thach YEB. Khuan lac don dugc cly trong 2 ml moi
truong lbng LB va nudi 4c & 28°C, 6 — 8 gi. Chuyén 1 ml dch vi khuin sang 100 ml méi
truong LB 16ng + 0,1 % glucose va nudicld 28 °Cdén khi ODssonmdat 1— 1,5.Lam lanh niu
trongda 15 phdt, li tam 5000 vong/pht trong 20 pééthu ¢in t# bao. Rra ¢in 3 bn bing 1
mM HEPES (N—-2-hydroxyethylpiperazine—-N'—2—ethaniesit acid) pH 7,0; 1an bing 10 %
glycerol. Sinh ki dugc hoa 4i trong 10 % glycerolChia 100pl dich € bao vao rai dng
eppendorf, lamahh trong nity Iong va o quan ¢ — 80 °C.

2.2.3. Plvong phéap bin ngp plasmid vao Agrobacterium tumefaciemsdp phrong phap xung
diéen

Plasmiddugc tinh sich (PureLink PCR purification kit, Invitrogen) va@xdinh rong do
truge khi tién hanh bdn map. Té bao kh bién duoc lam tan trémta trong 30 phut sadp dwoc bd
sung 10 pl plasmid (40 - 50 ng/pl)om hop dugc tron déu, gix trénda 10 phut va sadd
chuyén vao cuvetbit cuvet vao thit bi va tén hanh bén rap ¢ dleu kién 2,5 kV, 25 F, 40@.
B sung 800 pl SOC vao cuvet va chayoan b hdn dich sangdng eppendorf vait ¢ 28°C
trong 2 gb. Dich nudi sautd duoc trai lén méi tirong thach YEB cé b sung kanamycin va
nudi¢ 28 °C trong 2 ngay.

2.2.4. Plrong phéap tach clt CoQ10

Qua trinh tach cht thu nlin Coenzyme Q1GrtAgrobacterium tumefacierstoc thec hién
theo plwrong phap aa Tian [13].

2.2.5. Plwong phap xaelinh CoQ10

CoQ10duoc xacdinh dra vao pln itng Craven nth mé & béi Shimada va éng sr [14].
Quy trinh c6 th tém &t nhr sau: B sung 500 pl 100 mM Ethylcyanoacetate vao 500 phdu
dich CoQ10, #n déu i trong 6 phat, & sung 100 pl 0,4 M KOHDo phin tng 1 phat mt lan
trong 10 phaty buéc séng 625 nm.

3. KET QUA VA THAO LUAN
3.1. Tach dong gerps va dxs ciia Agrobacterium tumefaciens
3.1.1. Tach clit DNA tng $ tir ching A. tumefacierT4

Chang A. tumefaciend T4 dugc nudi dy trong mdi tedng LB long quadémdé thu sinh
khéi. DNA tong $ dugc tach chit tir sinh khi thu dugc theo plrong phapduoc trinh bay trong
phan phrong phap nghiéntw. DNA dugc kiém tra king dién di trén gel agarose (Hinh 1) cho
thiy xuat hién mpt bing DNA rit dam, khéng thy xuat hién vét sang phia ei. Két qua nay
ching © DNA thu duoc 1a nguyén en. Két qua danh gia cht luong DNA bing do d6 hip thy
quang (Bng 1) 1 sb Ayed/Asgo VA Aesd Aszo déu dat khoang 2. Két qua nay chi ra Eing DNA tng
sb thu dugc 1a sich, dam bao yéu éu thi nghém. Ham lrong DNA dat 505 ng/pl,dam bao du
lwong DNA cho céc nghiénio tAch dong gendp theo.
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Bang 1 Pinh hrgng DNA tng $.

AsdAzgo Agsd/Azzo Nong do (ng/ul)
2,01 1,98 505

DNA téng & —

Hinh 1 PH dién di DNA ting $ tach chét tir Agrobacterium tumefacierir4.
3.1.2. Khuch dgi gen dps va dxsdng phin #zng PCR

Hai cip mbi dic hiéu haidoan gendpsvadxsma héa hai enzyme chia khdsmaonduong
tong hyp CoQ10 la decaprenyl diphosphate synthase va AyedRexylulose 5-phosphate
synthaseta duoc thiét ké véi trinh tr nhr trong phan vat liéu. Theo thét ké véi cap mdi DpsF/R
s& cho phép khéch dai doan gendpscé kich thrgec 1077 bp; 6i cip mdi DxsF/R & cho phép
khuéch dai doan DNA c6 kich thréc 2103 bp baodan doan gendxs (1920 bp) vaioan DNA
phiadiu 5’ cia gen nay (183 bp). & qua phd dién di sin prim PCR cho ty xuit hién mot
bang DNA xip xi 1,2 kb (Hinh 2A) va @t bing kich thréc khaing 2,1 kb (Hinh 2B) khits
dung cip moi DpsF/R va DxsF/Ruong ung. Kich thrgc aia cac $n prim PCR thuduoc 14
hoan toan phudp vsi kich thréc caa haidoan gendich cén khiéch dai. Tur két qua nay cho
thiy hai doan gendps va dxs da dugc khiéch dai tr khuén DNA bng & cia ching A.
tumefacieng T4 hing K thuat PCR.

A dps M Kb B dxs M Kb

1077 bp 2100 bp

Hinh 2 PIo di¢n di sin plim PCR khic dai gendps(A) vadxs(B) tir DNA tong s cia
Agrobacterium tumefacierisr4. M, thang DNA chén 100bp (Thermo Scientific, ).
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3.1.3. Tach dong gen dps va dxs

San phim PCR @a hai gerdpsvadxsduoc xi |i bing enzyme Klenow vaig vao vector
tach dong pJET1.2/blunt (Thermo Scienctific, USH@d hréng din sr dung aia kit. Sin phim
ndi ghép duoc bién map vao E. coli DH10b dé chon dong mang vector tab thop. Vector
pJET1.2/blunt mang gen khang ampicilin va gen géyeco47chho phép cbn loc cac dong
mang vector taidt hop mot cach héu qui. Theo thét ké, gendich € duoc gin vao \ tri MCS
nam gitra geneco47IRtrén vector dn dén bit hoat geneco47IRva cho phéfk. colimang vector
tai to hop c6 ti¢ sinh tuong duoc. E. coli mang vector pJET1.2/blunt éng vong & bi chét do
chira geneco47IRs trang thai hat dong. Két qua bién map cho thy xuét hién 10 va 7 khéin lac
trén moi tirong LB thach chra ampicilin (100 pg/mi)uongtng Wi hai gendpsvadxs Plasmid
da duoc tach chit tir nhitng khuin lac vadugc sr dung cho sangok sv bo dé chon ra nt dong
trong tng Wi mdi gendé nghién @u tiép theo. Twéc tién, plasmidivoc ar dung lam khuén
cho phin tng PCR & dung cip mbi dic hiéu gendpsva dxstuong tng. Két qua cho thiy déu
Xuat hién bing sin prim PCR trén pé dién di wi kich thrgc phu lyp v6i kich thrgc cia gen
dps (Hinh 3A) vadxs (Hinh 3B). Kich tlxéc sin prim PCR tr khudn DNA plasmid ttong
duong wi kich thrdc sin prim PCR t khuén DNA fng $ cua ching A. tumefacien3 T4 ban
dau (Hinh 3). Kt qua nhan duoc ching © hai dongduoc lya clon mang gerdich trong tng la
dpsvadxs Tuy nhién,dé khang dinh chic chin hon DNA plasmid éa hai dong nay &p tuc
duoc xu |i bing cac enzymean ché thich hyp.

A C3 TT4 M Kb B C6 TT4 M Kb

—g g1

Hinh 3 PIo di¢n di sin plim PCR khiic dai gendps(A) vadxs(B) tir DNA plasmid @a cac dong tait
hop. C3, C6 la khudn DNA plasmid tach ehiir clone ¢ 3 va ® 6. TT4 la khuon DNAdng $ tach chét
ter ching A. tumefacien3T4. buong chay M la thang DNA chén 100bp (Thermo Scienctific, ).

Theo thét ké hai trinh tr cit cua enzyme #n ché Sad va BanH| duoc dua vaodau 5’ cia
cip mdi DpsF/R vatrong tr trinh tr cit caa BanHI va Sal dugc dua vao @p mbi DxsF/R. Két
qua xt |i bang enzyme & han ché cho thiy di véi ca hai clone 3 va @éu ving ra ling DNA
¢ kich thréc twong tng Wi kich thréc gendpskhoang 1077 bp (Hinh 4A) va gaixskhaing
2100 bp (Hinh 4B). ¥ cac Kt qua thu dwoc co thé khing dinh ring hai dong & 3 va 6 1a cac
dong tai & hop mang hai gedich trongung ladpsvadxs
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Hinh 4 P di¢n di sin phim cit DNA plasmid ting cac enzymedn cté déi véi dong $ 3 mang gen
dps(A) va dong 6 mang geuxs(B). Duong chy 1, 3 1a DNA plasmid alna cit; duong chy 2, 4 1a
DNA plamid dwoc cit bing cip enzymeSad/BanH| va BarrHI/Sal tuong ing Wi clone 3 va 6.

[ 2100 bp—

Puong chiy M la thang DNA chéin 100bp (Thermo Scienctific, #).

3.1.4. XaaZinh trinh t gen dps va dxduoc tach dong
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Pé kiém tra trinh & va khungdoc cia hai gendich dps va dxs da duoc tach dong hai
plasmid tai & hop duoc sr dung lam khuén cho gim tng xacdinh trinh tr. Trinh & nuclecotide
va axit amin suy én aia gendps (Hinh 5) vadxs (Hinh 6)da duoc xacdinh. Két qua cho thy
genduoc tach dong ala mt khungdoc mo cho phép @th ma éng hyp mot protein nguyén
ven.

ttgccgcacaaggcat cagtttttattgtcgaattcaaattcgaact ggagtcctgtccc

M P HKASVF I VEFKFEILE S CP
tt gggcgt cgt cat accgcet t gaagaaagcaaaaacaaact cgcat ccgt caagccgct t
L GvVvVIl PL EESI KNI KILASYVKUPL
gt cgacct gacccgccccgacat ggaacgggt gaaccagcttat ccttt ccaaggccggt
VvV DL TWRWPIDMEIRVNI QLI L S KAG
t ccgacgt gcagat gat acccgaggt ggccaaccacct cat ct cgt caggcggcaagcgc
S Dv QMI P EVANMHILI S S GGK R

ct gcggccgat gct gacgcet cgect cggect cgat gt t cggt t acgagggcgat aat cac
L RP ML TULASASMFU GYEGUDNH
at caagct cgccacgagcegt t gagt t cat gcacacggcgacgcett ct gcat gacgacgt g
Il K L AT SV EFMHTATULL HUDDV
gt ggat gaaagcgat ct gcgt cgcggcaaat ccaccgcacgcaccat ct ggggt aaccag
V D ESDULIRRGKSTARTI WGNDQOQ
gcaagcgttct cgt cggcgactt cct gectt ggccagget tt ccgeat gat ggt ggat gt ¢
A SV L V GGDVFULUL GQAFRMMYVY DV
ggct ct ct cgat gccct cgacgt get ct ccaccgecgcect cggt cat cgccgagggt gag
G S L DAL DVLSTAASVI A E GE
gt gct gcagct tt cggt cgccaagaacat ggaaacgaccgaggacgattatcttcaggtg
V L QL SV AKNMMETTETDUDY L QUV
att cgcgccaagacggcet gecct ctt cgccgecgeggeccgaagt cggeccccat cgt cgece
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I R A K TAALFAAAAEV GPI V A
aagaccgacaaggcgacccgcagt gccct gaaat ct t at ggcat gaat ct cggect cgec
K T DKATIRSALI K SYGMNILGTL A
tt ccagct ggt cgat gacgt ct t ggact at ggcggcaagt cggccgat ct cggcaaaaac
F QL V DDVLDYGGIKS ADIL G K N
acaggcgacgat tt ccgcgagggcaagat caccct gccggt cat cct gt cct at cgecge

T 6G6bbFREGKI TL PV I L SYRR
ggcacgcaggat gagcgcgct tt ct ggcgcaat gccat cgaaaaaggcgagagcagcgac
G T QDERAFWRNAI EKGE S S D
gagaacct cgaaaaggcgct cggcct gat cacaaaat at aacggcct cggt gat acgat a
E NL E K AL GL I T KYNGL GDTI
ggccgt gcaacgceat t at ggcaccat t gcccgegat geget t gcaccgt t gccgcagage
GRATHY GTI A RDALAPLP QS
ccct ggaaagat gcgcet t ct ggaagt gat cgact t ct gcat cgagegt ct caact ga

P WK DA AULLEV I DFOCIlI E R L N -

Hinh 4 Trinh tr nucleotide va axit amin suyadi cia gendpsduoc tach dong.

tt gaccggaat gccacagacaccat t gctt gaccgggt gaattttccct ccgat ct caag
M TGMPQTWPLL DIRVNUFP S DL K
gagat cgat gat cgcgact t gccggaact ggcaagggaact gcgcgacgagat gat cgat
E I DDRUDULWPELARELRUDEMI D
gccgt gt cgaaaaccggt gggcat ct gggt gccggect t ggt gt ggt ggaact gacgat t
AV S K TGGHULGAGL GV YV E LTI
gccat ccacaaggt ct t caacacgcccgaagaccggct gat ctt cgat gt cggacaccaa

Al HKV FNTWPET DI RTLI F DV GHDAOQ
t gtt at ccgcacaagat cct gaccggccggcegggat cgcat ccgcacgcet gcggcaggaa
CYPHIKI L T GRIRDIRI RTL R QE

ggt ggcctttccggtttcacccgecgt gcggaaagcgaat at gacgat tt cggcgecgge
G GL S GF TRIRAESEYDUDU FGAG
cattcctccacctccatttccgeccggt ct cggcat ggcggt ggcggegggct t ggat gge

HS STSI S A GL GMAYVYAAGTL DG
agcgaccgcaaggt gat cgct gt cat cggcgacggct cgat gt ct gccggt at ggect tt
S DRKVI AVI G6GDGSMSAGMAF
gaggcgct gaacaat gccggcegcegct cgat gcacgact gat cgt cat ct t gaacgacaac
E AL NNAGALUDARTL'1 VI L NDN
gacat gt ccat t gcgccgccgacgggcgcegat gagcgect at ct ggcgegt ct cgettcce
DbMSI A PPTGAMSAYULARL AS

ggccgcacct at at gggt ttt cgcgat t t cggcaagaagct caccgcect at ct cggcaag
GRTYMGFIRDUFGIKIKLTAY L GK
acgat cgaccgcgccat t acccgecgecgt gacccat gcgegeggt t acgt gaccggeggce
T 1 DRAI T RAVTWHARGYVTGOG
accct gtt cgaggagct cggtttct at cacat cggcccgat cgacggt cact cctt cgac
T L F EEL GF Y HI GPI D GMH S F D
cacct gt t gccggt gct gcgcaat gt gcgcgacaaccagaaaggccct gt cct cat ccat
HL L P VL RNDNVRIDNQIKGWPV LI H
gt ggt gacacagaaaggcaagggt t at gcgccggcggaagccgcagcggacaaat at cac
VvV VT Q K GK GY A P A EAAADK Y H
ggcgt caacaagt t cgat gt cat caccggcgcgcaggcgaaagccaagccgaat gcgecg

GV NIKFDVI TGAQAKAIKWPNAYFP
agct at accagcgt ct tt gccgaggegct gat ccaggaagccacgct cgat gagaaaat ¢
S YT TSV FAEALI QEATL D E K I

at cggt gt gacggccgcegat gcccaacggt accggect cgacaagat ggccgagetgttc
I G vV T AAMPNGTGL DI KMATEL F
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ccggcgegceacctt cgat gt cggcat t gccgaacagcat gecgt cacct t t gcggcggga
P AARTFDVGI A EQHAVTFAASG
cttgcggct gacggt t acaageccgttct gcgegetttattccaccttcct gcagcgeggt
L AAADGYIKWPFUCALY ST FUL QRG
t acgaccagt t ggt gcat gat gt ggcaat acagagcct gcccgt gcgt t t cccgat cgac
Y DQL VHDWVAI QSL PV RFP 1 D
cgcgecggtttt gt cggcgecgacgggeccgacccat gccggetctttcgacaccactttc
R AGFV GADGPTMHAGSU FUDTTF
ct cgccaccct cccecggceat ggt agt t at ggcggect cggat gaggcggagcet gaaacat
L ATLPGMVVMAASUDEATEL K H
at ggt ccgcacggcggeggect at gacgaaggcccgatttccttcegttat ccgecgecgga

MV RTAAAYDEGUPI S F RYPRG
gaaggt gt cggcgt t gaaat gcccgcacgcggggagat t ct t cagat cggcaagggt cge
E GV GGV EMPARGETIl L QI G K GR

at cat caaggaaggcacgaaggt t gccct gctttcctt cggaacccgect t gcggaat ge
I I K E GG T KV AL L S F GTRUL A EC
ct ggcggcggeccgaagacct ggacgecgecggt ctt cccacgacggt t gccgat gcgege
L AAAAEDLIDAAGLUPTTVADA AR
ttcgccaagccgct cgat ct cgat ct cat ccgccagcet cgccagecat cat gagattctg
F AKPLDULDULI RQL A S HUHTEI L
gt gacggt cgaggaaggct cggt cggeggt t t cggcgcacat gt gct gcat tt cat ggca
vV T VE E G SV GGF GAHVLHFMA
agt ggcggcect get cgat cacggeccccaaggt gcggacact cacact gccggaccagt gg
S G6GL L DHGPIKVIRTULTULPDQW
gt ggaacaggccaagccagagaccat gt at gccaat gccggect cgaccgggecggceat ¢
V E QA KP ETMY ANAGL DR A G I

Atttccacggtgttcaatgcgetcggecag----------------=-=-----~-------
|l S TVFNALTGORI OAGVGTFAG -

Hinh 5 Trinh & nucleotide va axit amin suyati cia gendxsduoc tach dong.
3.2. Tao diu tric biéu hién mang gendps va dxs

Trong nghién ¢u nay vector pCAMBIA1301 &i kich theéc 11837 bpiwgc ar dung lam
vector béu hien phu lyp ching chi A. tumefaciensHai gendpsvadxssé dugc dua doc lap va
ddng thoi vao vector pPCAMBIA1304é tao ra cac &u trac béu hien pCAM-dps pCAM-dxsva
pCAM-dpsdxs

3.2.1. To ciu tric biéu hién mang gen dps va ddsc lip

Hai gendpsva dxs duoc cit ra khdi vector tach dongimg hai ¢gp enzyme & han ché
trong ung la Sad/BanH| va BanHI/Sal. Hai doan gen nayduoc tinh sich bing phrong phap
thoi gel sr dung kit DNA gel purification kit (QIAGEN, M). Hai gendpsva dxsthu duoc da
dugc gan vao vector tau hien pCAMBIA1301da dugc my vong bing Gip enzyme 4t han ché
trong ttng. Sin phim ndi ghépduoc bién map vaoE. coli DH10bdé chon dong. Kt qua bién
nap cho thy xuit hién 11 va 2 khéin lac twong tng Wi gen dps va dxs trén méi teong LB
thach chra kanamycin (100 pg/ml). DNA plasmid €ac dongié duoc sr dung dé sang éc o
bo cho cac nghiénta tiép theo.Déi vai gen dps 8 dongda dugc lya chon dé kiém tra sr c6
mit cia gendich bing phin tng PCR & dung mbi dic hiéu (Hinh 6A) va x |i bing cip enzyme
cit han ché Sad/BanHI (Hinh 6B). Két qua cho thiy ca 8 dongdéu xuit hign bing DNA
khoang 1,1 kb trongung wi kich the¢c gendps(1077bp) (Hinh 6).
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1 2 3 4 5 6 78 PC M Kb 1 2 3 4 5 6 78 + - MKb

A

Hinh @ P dién di sin phim PCR (A) va &t enzyme hn ché (B) cua cac dongiuoc hra chon ddi véi
gendps buong chuy 1-8 trongrtng Wi 8 dongdugc lya cton. BC la sin pham PCRit khudn plasmid
pCAMBIA1301 dbi chirng khéng mang geuong chay (+) 1a sin phim PCR t khudn gc. Buong chay
(-) 1a sin pHim cit plasmidddi chiing. M 1a thang DNA chin 100bp (Thermo Scienctific, ).

1 2 bC M Kb

Hinh 7. PH dién di sin ptim PCR (A) va &t enzyme hn ch (B) caa cac dongiwoc lra chon di véi gen
dxs buong chly 1-2 rongtng Wi 2 dongduoc lya clon. BC If}\ gin phdm PCRit khudn plasmid
pCAMBIA1301 do6i chirtng khdng mang gen. M la thang DNA é@nhul00 bp (Thermo Scienctific, ).

Tuong tr ddi voi gendxs 2 dongda duoc hra chon dé kiém tra s ¢6 mit cia gendich
bang phin tng PCR & dung mdi dic hiéu (Hinh 7A) va % i bing cip enzymeBarH|/Sal
(Hinh 7B). K&t qua cho thiy ca 2 dongdéu xuat hién bing DNA khaing 2,1 kb trong tng Wi
kich thrdc doan gendich dxs (2103 bp) (Hinh 7). Cadtkqua thuduoc cho thy ring gendpsva
dxsd& dugc tach dong thanh cong trong vectogubhign pCAMBIA1301. CAc &u tric tai 6
hop duoc ky hiéu pCAM-dpsva pCAM-dxstuongrng.
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3.2.2. o cau tric biu hign mangdong thoi hai gen dps va dxs

Dé tao ciu tric béu hién tai 6 hop chJ:adong thi hai gendpsvadxs,gendpsthu dugc tir
vector tAdch dong sau khirdi bai cap enzyme &t han ché Sad va BanHI duogc ndi vao vector
PCAM-dxs d& duoc md vong i Sad/BanHI. San prim ndi ghépduoc bién map vaoE. coli
DH10b va Kt qua thu dugc 10 khin lac. Két qua PCR fr khudn plasmid i dung cip moi
DpsF/R cho thy ci 10 khuin lac déu cho &n phim c6 kich throc trong duong wi kich thrée
doan gendps (1077 bp) (Hinh 8)Déi ching sr dung khuén pCAMexs khéng trﬁy Xuét hién
san pkﬁm diéu d6 ching © plasmid & 10 dong thuiugc mang gerdps Dong $ 9 duoc lya
chon dé kiém tra plasmid #ng viéc cit véi Sad/BarH|, két qua cho thiy xuét hién 1 bing DNA
xap xi 1,2 kb. Tr két qua nay co6 tlé khing dinh ring da gin dugc gendpsvao vector taid hop
pCAM-dxs dé tao ciu tric tai & hop moi chaa dong thoi hai gendps va dxs dugc ky higu
pCAM-dpsdxs

1 2 3 4 5 6 78 9 10bC M1 Kb

i e

Hinh 8 PH dién di sin ptim PCR t khuén plasmid @a 10 dong & dung cip mbi DpsF/R (A) va sn
pham cit enzyme han cké (B). Buong chiy 1-10, 4n phim PCR tr khudn plasmidia 10 dongitong
rng; miu di chirng sr dung khuén pCAMdxs(BC); RE/9, dong& 9 dugc xir li boi Sad/BanHI thang
DNA chuin 100 bp (M1) va 1 kb (M2).

3.3. Tao chiing Agrobacterium tumefaciens tai td hgp mang diu triic pCAM- dps-dxs

Chang A. tumefacien&HA105 c¢6 ki ning ©ng hyp CoQ10 va nfiy cam voi khang sinh
kanamycindugc sr dung lam ching chi. Cac éu trac tai & hop pCAM-dps pCAM-dxs
pCAM-dpsdxsdugc bién nap vao € baoA. tumefaciengha bién bing phrong phap xungtién
(nhe md & trong pln phrong phap nghiéniw). Cac dong taidt hop duoc chon loc trén moi
truong chira kanamycin (100 ug/mipé xacdinh dugc kha niang sinh éng top CoQ10 @a cac
chang tai 6 hop, cac cling pPCAM-dps pCAM-dxs pCAM-dps-dxsva ching déi ching pCAM
dugc nudi dy trong mdi trong chra 5 % sucrose, 2 % cadm men, 2 % peptone, 1 %
(NH4),SQy, 0,05 % KHPO, 0,05 % KHPQO, MgSQ.7H,O, 0,2 % CaC@va 100 pg/ml
kanamycing 30°C. Sinh ki dugc thu nfin sau 96 @i nubi dy dé tach chét CoQ10. Kf ning
sinh Hng hyp CoQ10 @éa céc ching tai 6 hop so 6i chang ddi chirng dugc thé hién trén Hinh
9. Két qua cho thiy chang tai 6 hop chra don gen pCAMdpsva pCAM-dxscé khi nang sinh
tong hyp CoQ10 ing 1&én 1,34 va 1,38 so Wi ddi ching. Khi két hop ci hai gendpsvadxs
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tao ching pCAM-dpsdxsda lam ting khi nang ©ng hop CoQ10 éaA. tumefacient#n 1,80 4n
so Wi d6i chung. Két qua nay hoan toan phiop wi nghién ¢u trudc day aia Cheong vadng
s [15]. Dodé cac dondd. tumefaciensnang du tric pCAMdpsdxsduoc lya cton cho nghién
ciu tiép theo.
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0.1 +

0.0 ~ T T T

pCAM pCAM-dps pCAM-dxs pCAM-dps+dxs

ODg2o

Hinh 9 Kha ning sinh éng hyp CoQ10 @a cac ching A. tumefacienti t hop. Ching tai b hop chra
vector tai & hop mangdon gen pCAMpdsva pCAM-dxsvadong thoi hai gen pCAMepsdxs
Chang doi chitng mang vector pCAMBIA1301.

Két qua khao séat ki ning sinh éng hyp CoQ10 @a 28 dongA. tumefacienpCAM-dps
dxstai t hop cho thy kha ning sinh éng hyp CoQ10 1a khac nhau (Hinh 10). Trorg28 dong
c6 10 dong (1, 2, 3, 8, 10, 11, 12, 14, 15) cé king ©Hng hyp CoQ10dat trén 75 % so i
dong cao ndit; chi c6 3 dong (3, 12 va 15) c6 kiming ©Hng hyp CoQ10dat trén 90 % so i
dong cao nit.
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Hinh 9 Kha ning sinh éng hyp CoQ10 éa cac dong\. tumefaciensii to hop mang éu tric
pCAM-dpsdxs
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4. KET LUAN

Hai gendpsva dxsma héa cho hai enzyme chia khda conduong ©tng hyp CoQ10¢ A.
tumefaciengld dugc tach dong thanh céng. Céiudrdc béu hien tai  hop phi kyp ching chi
A. tumefacienda duoc tao ra bao gm pCAM-dps pCAM-dxsva pCAM-dpsdxs CAac cling A.
tumefaciendPS, DXS va DPXS taidthop mang cac au tric béu hién duoc chon loc va c6
kha ning sinh éng hyp CoQ10 cao ¢n ching tr nhién. Cling A. tumefaciensai © hop mang
dong thoi hai gendpsvadxscé khi nang sinh éng hyp CoQ10 cao ¢n cac cling mang chdps
hoic dxs Kha ning sinh éng hyp CoQ10 aa 28 dongA. tumefaciensdi t hop mangddng thi
hai genda duoc danh gia cho phépra chon dugc 3 dong (3, 12 va 15) c6 kimang Hng hyp
CoQ10 cao nit. Cac dongluoc lra chon A. tumefacien©PXS03, DPXS12 va DPXS1% s
dugc ar dung cho nghiénieu i vu tHng hyp CoQ10.

Léi cam on. COng trinh nayduoc thec hién véi sy hd trg kinh phi tr dé tai: “Nghién ¢u quy trinh céng
nghe tao ché phim CoQ10 i Agrobacterium tumefaciens t& hop dé sin xuat thyc pham chirc ning”
cua By Cbng throng.
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ABSTRACT

IMPROVEMENT OFAGROBACTERIUM TUMEFACIENSTRAINS FOR ENHANCING
COQ10 PRODUCIBILITY

Nguyen Viet Phuong, Truong Quoc Phgrigang Thi Thu

Center for Research and Development in Biotechiyplog
Hanoi University of Science and Technology, Nodi,Co Viet, Ha Ba Trung, Hanoi

"Email: phong.truongquoc@hust.edu.vn

Coenzyme Q10 (CoQ10) plays a role in electron trarisand is one of the important
components of the respiratory chain. In present Ib{@ used more as a source of functional
food or treatment supporting drug due to strongpaitant properties and its beneficial role in
the treatment of many serious diseases as caramlipeascular, diabetes,... Many biological
processes have been developed to produce CoQl0aogeascale. These processes are mainly
relied on microorganisms because they have thetyalbd generate high levels of CoQ10.
Among the CoQ10 producing microorganisrigyrobacterium tumefacienis considered as
species with CoQ10 producibility in large scale tlme¢heir ability to produce large amounts of
CoQ10 on the simple, inexpensive media. The purpbsi@s research is to increase the activity
of two key enzymes of CoQ10 synthesis (decapreipyiasphate synthase and 1 - deoxy - D -
xylulose 5 - phosphate synthase), leading to impitbe CoQ210 producibility ok. tumefaciens
Two genesdps and dxs from A. tumefaciensIT4 strain encoding decaprenyl diphosphate
synthase and 1 - deoxy - D - xylulose 5 - phosplgtghase respectively were successfully
cloned in the cloning vector pJET1.2. These twoegenere further inserted into the expression
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vector pCAMBIA13011, in turn transferred into thesh strainA. tumefacien&€HA105. The
CoQ10 producing ability of recombinants was detagdil.8 times higher than the original one.
Of the 28 clones oA. tumefaciensarrying recombinant structure pCAdpsdxs 3 clones with
capable of the highest CoQ10 biosynthesis weretseldor subsequent studies.

Keywords: Agrobacterium tumefaciendecaprenyl diphosphate synthase, 1 - deoxy - D -
xylulose 5 - phosphate synthase, Coenzyme Q10 (QpQ1
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