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TOM TAT

Coenzyme Q10 (CoQ10) 12 mét trong nhimg thanh phan quan trong cta chudi hd hap dong
vai trd trong vigc van chuyen dién tir. Ngﬂy nay CoQ10 dugc sir dung nhiéu nhu mét ngudn thye
phim chirc niang hojc thudc hd trg diéu tri do d3c tinh chong oxi héa manh va vai tr6 c6 loi cla
n6 trong vigc diéu tri nhidu bénh hiém nghéo & pgudi nhu ung thu, tim mach, tidu
dudng,.. Nhiéu qué trinh sinh hoc da dugc phat trién dé c6 thé san xuat CoQ10 ¢ quy mé 16m.
Nhimg qué trinh nay chi yeu dva vao cic vi sinh vét vi ching c6 kha ning tao ham lugng
CoQI10 cao. Trong s6 cic chung vi sith vat tdng hep CoQI0 thi Agrobacterium tumefaciens
duge d4nh gi la chung c6 kha ning san Xuat CoQlo a quy md 1én do ching cé kha ning téng
hop lwgng 1én CoQ10 trén méi trudng don gian, ré tién. Muc axch cia nghién ciru ndy I ting
cudng hoat tinh cua hai enzyme chia khéa cia con duéng tdng hup CoQ10 (decaprenyl
diphosphate synthase va i-deoxy-D- xylulosc S-phosphate synthase), giup ting kha ning tong
hop CoQ10. Hai gen dps va dxs nguon goc A. tumefaciens TT4 ma héa decaprenyl diphosphate
synthase va 1-deoxy-D-xylulose S-phosphale synthase tuong ing dugc tich dong thanh cong
trong vector pJETI 2. Hai gen nay nep tuc dugc gan vao vector biéu hién pCAMBlA1301 1, sau
d6 chuyen vio vi khuén chu A. Iume[at:lens EHA105. Kha ning long hop CoQ10 cia cac dong
tai t& hop duge danh gia cao hon 1,8 l3n so véi chung tr phién. Trong so 28 dong 4. tumefaciens
t4i 16 hop mang céu tric pCAM dps-dxs, 3 dong c6 kha ning sinh téng hop CoQJ0 cao nhét
dugc lya chon cho nghién ciru nep theo.

Tir khéa: Agrobacterium tumefaciens, decaprenyl diphosphate synthase (dps), 1-deoxy-D-
xylulose 5-phosphate synthase (dxs). Coenzyme Q10 (CoQ10).

1. MG PAU

Ubiquinone-10 hay Coenzyme Q10 (CoQ10), 12 mét trong nhimg logi coenzyme tham gia
vio chudi van chuyén dlen tir bim mang & ca prokaryote vi eukaryote. CoQ10 c6 vai tro quan
trong trong viéc san xult ra ATP - ngudn ning lugng sinh hoc clia co thé. Do co tinh chit chong
oxy héa manh, trung hoa cic goc ty do nén CoQ10 ngay cang dugc sir dung nhiu lam nguén
thue pham chirc nang, gitip cai thién sirc khoe va duoc dua vao cac my pham 13m dep nhu mot
chit chéng oxy héa, chéng ldo héa dé gitp co thé tré hoa; img dung trong y té nhim ngin ngira
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ung thu, didu tri nhidu bénh vé tim mach, tiéu duimg, Parkinson, ting hé théng mién dich, gidm
huyét 4p..[1 - 4]. Vi nhiéu img dung c6 lgi nhus viy nén nbu chu vé CoQ10 ngdy mét ting 1éa.
Dé dap img nhu clu dé d cb nhiéu gidi phap duoc dua ra phu téng hop héa hoc, ban 16ag hop
vi ebng nghs sinh hoc. Do CoQ10 c6 chu tric phirc tap nén hign nay vige téng hop CoQ10 chi
yé\l dugc nghién ciru & vi sinh vat nhu Agrobacterium. tumefaciens, E. coli, Sporobolomyces,
Rhodobacter, Cyplococcus, Rhdoporium.,Utilago, Saccharomyces, Aspergillus (5-10]. Tron
nhimg nim gin day A. tumefaciens 14 mét trong nhimg vi khuan dang dirgc sir dung aé san xuit
CoQ10 do chiing cé nhiéu wu diém nhu c6 ham lugng CoQ10 tuong doi cao so v6i cc vi sinh
vit khic, chi téng hop CoQ10, mdi trudng nudi don gian, ré tién, phi hgp san xuét & quy mé
cong nghiép [6, 8, 11]. Trong con duéng sinh tong hgp CoQI0 hai gene duoc xem 1a chia khéa
lam tang qua trinh tong hop CoQI0 & A. tumefaciens la dps (decapreny! diphosphate synthase)
va dxs (1-deoxy-D-xylulose S-phosphate symhase). Do d6, trong nghién ci nay ching toi di
tién hanh dua hai genc dps va dxs ngudn goc ching Agrobacterium tumefaciens TT4 véo ching
Agrobacterium (umefaciens EHA 105 nhim tao ra ching tai t& hop c6 kba nang sinh tdng hep
Coenzyme Q10 cao.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Chuing 4. tumefaciens TT4 tlr b swu tap giéng cua Trung tdm Nghién cltu va Phat trién
CNSH, Dai hoc Bach khoa Ha Noi. Ching A. fumefaciens ERA105 tir Vién Cong nghé Sinh
hoc, VAST.

Hai cip mdi dé khuéch dai gen dps va dxs véi trinh ty cic cip mdi twong img nhe
sau:

Mbi xubi (DpsF): 5’-ATAGAGCTCATTGCCGCGCAAGGCGTCAGTT-3’;

Méi nguoc (DpsR): 5’-TTTGGATCCTCAGTTGAGACGCTCGATGCA-3'.

Moi xudi (DxsF): 5>-TAAGGATCCACGCATAGAACAGGCCAAAC-3’;

Mbi nguoc (DxsR): 5’-ATTGTCGCATCAGCCGGCGAAACCGACGC-3’;

Vector tach dong pJET1.2/blunt (Thermo Scientific, M¥); vector biéu hién pCAMBIA1301
nhén tir Vién Cdng nghé Sinh hoc, VAST.

Hoa chét ding cho phan img PCR, cét ndi ghép gen va dién di ciia céc hing nhu Sigms,
Merck, New Englat}d Biolabs (NEB), Thermo Scienctific,...Taq DNA polymerase (Sigma, My),
Enzyme cat han che dugc mua ciia hing New England Biolabs, My. Kit tach tinh sach san pham
PCR (Invitrogen, My), thbi gel cia Quiagen, M§.

2.2. Phirong phép nghién ciru
2.2.1. Cdc phicong phap sinh hoc phdn tir

, Cac phong phap tich chiét DNA téng s, phuong pbp PCR, cit DNA bing enzyme han
chd, nd1 ghép gen bing T4-DNA ligase, tinh sach DNA, bién nap bing séc nhiét dugce thyc his
nhu md ta béi Sambrook va Russell 2001 [12]. )

2.2.2. Phuomg phdp tao Agrobacterium tumefaciens kha bién
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Lam mdi gléng trén moi trudmg thach YEB. Khufn lac dom dugc cay trong 2 ml méi
trudng 1ong LB va nudi lic & 28°C, 6 - 8 gio. Chuyen 1 ml dich vi khuin sang 100 ml mbi
truomg LB long + 0,1 % glucose va nudi lic & 28 °C dén khi ODgeopm dat 1- 1,5. Lam lanh mau
trong d4 15 phut, li tdm 5000 vong/phit trong 20 phut dé thu cin té bao. Rira cén 3 lﬁn bing 1
mM HEPES (N-2-hydroxyethylpiperazine-N'—2—ethanesuifonic acid) pH 7,0; ! 13n bing 10 %
glycerol. Sinh khéi duge hoa lai trong 10 % glycerol. Chia 100 i dich té bao vao mbdi éng
eppendorf, 1am lanh trong nito 16ng va bao quén & - 80 °C.

2.2.3. Phuong phdp bién nap plasmid vio Agrobacterium tumefaciens bing phuong phap xung
dién

Plasmid duoc tinh sach (PureLink PCR purification kit, Invitrogen) va x4c dinh ndng do
truéc khi tién hanh bién nap. Té bao kha bién dugc lam tan trén da trong 30 phiit sau d6 dugc b
sung 10 pl plasmid (40 - 50 ng/pl) Hén hop duoc fron déu, glu trén da 10 phit va sau dé
chuyen vao cuvet. Dit cuvet vdo thiét bj va tien hanh bién nap & didu kign 2,5 kV, 25 F 400 Q.
B6 sung 800 pl SOC vao cuvet va chuyen toan bd hén dich sang éng eppendon‘ va lic & 28°C
trong 2 gid. Dich nudi sau d6 dugc trai 1én méi trudmg thach YEB c6 bd sung kanamycin va
nuéi ¢ 28 °C trong 2 ngay.

2.2.4. Phiong phdp tich chiét CoQ10

Qui trinh tach chiét thu nhin Coenzyme Q10 nr Agrobacterium tumefaciens duge thuc hién
theo phuong phap cua Tian [13].

2.2.5. Phuong phdp xac dinh CoQ10

CoQ!10 duge xac dmh dya vao phin {mg Craven nhu mé ta bdi Shimada va cong sy [14].
Quy trinh ¢6 thé 6m 1t nhu sau: B& sung 500 pl 100 mM Ethylcyanoacetate vio 500 pl dung
dich CoQI0, tron déu i trong 6 phiit, bd sung 100 ! 0,4 M KOH. Po phan émg 1 phit mét 1in
trong 10 phut & bude séng 625 nm.

3. KET QUA VA THAO LUAN
3.1. Téch dong gen dps va dxs cia Agrobacterium tumefaciens
3.1.1. Tdch chiét DNA 1dng 56 tir ching A. tumefaciens TT4

Ching A Iumefactens TT4 duge nudt cay trong méi trugng LB léng qua dém dé thu sinh
k.hox DNA Iong 56 dugc tach chiét tir sinh khdi thu dugc theo phuong phap dugc trinh bay trong
phan phuong phap nghién ciu. DNA duge kiém tra bang dién di trén gel agarose (Hmh 1) cho
lhay xuat hién mdt bang DNA it dam, k.hong thay xuht hlf;n vét sang phia dudi. Két qué ndy
chumg 16 DNA thu duoc 1a nguyén ven. Két qua dénh gia chét lugng DNA béng do do hép thy
quang (Bang 1) ti 56 Aze/Aggo VA Azso/Azo déu dat khoang 2. Két qua nay chi ra rang DNA tong
50 thu dugc 14 sach, dam bao yéu cau thi nghlem Ham lugng DNA dat 505 ng/ul, dam bao du
lugng DNA cho cac nghién ciru tich dong gen tiép theo.
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Bing 1. Binh lugng DNA téng sb.

Aso/Are As/ Az Néng d8 (ng/ul)

2,01 1,98 505

5. B ‘|

DNA téng sb 5]

Hinh 1. Phé diép di DNA tng s8 tach chuét tir Agrobacterium tumefaciens TTA.
3.1.2. Khuéch dai gen dps va dxs bang phdn vmg PCR

Hai ciip mbi dic hidu hai doan gen dps va dxs m héa hai enzyme chia khéa ctia con dudng
téng hgp CoQ10 1 decaprenyl diphosphate synthase va 1-deoxy-D-xylulose S-Ehosphate
synthase da dugc thiét ké vén trinh ty nhu trong phén vat igu Theo thiét ké véi cap moi DpsF/R
s¢ cho phép khuéch dai doan gen dps c6 kich thuée 1077 bp; véi cap mbdi DxsF/R s cho phép
khuéch da1 doan DNA c6 kich thude 2103 bp bao gbm doan gen dxs (1920 bp) va doan DNA
phia diu 5 cia gen ndy (183 bp). Két qua phd dién di san pham PCR cho thiy xudt hién mét
bang DNA )gép xi 1,2 kb (Hinh 2A) va mét bing kich thude khoang 2,1 kb (Hinh 2B) khi sir
dung cip mdr DpsF/R va DxsF/R tuong img. Kich thugce cua cic san phém PCR thu dugc la
ho?n toan phil bop véi kich thuéce cia hai doan gen dich cin khuéch dai. Tir két quéa nay cho
thiy hai doan gen dps va dxs di dugc khuéch dai tir khuon DNA tdng sb coa ching A.
tumefaciens TT4 bing ki thuét PCR.

A dps M Kb B Kb
-3.0
2,0
X 3.0
1077 bp ~ -12 2100 bp ~ 2,0
0,5 - 1,2
02 0,5

Hinh 2. Phb dién di sén pham PCR khuéc dai gen dps (A) va ds (B) tir DNA téng s6 cia
Agrobacterium tumefaciens TT4. M, thang DNA chudn 100bp (Thermo Scientific, My).
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3.1.3. Tach dong gen dps va dxs

Sén phim PCR cia hai gen dps va dxs duge xu Ii bing enzyme Klenow v gén vao vector
tach dong pJET1.2/blunt (Thermo Scienctific, USA) theo huéng din sir dyng cia kn San pham
ndi ghép dugc bién nap vio E. coli DHIOb dé chon dong mang vector tai t6 hop. Vector
pJET1.2/blunt mang gen khang ampicilin va gen gdy chci ‘eco47IR cho phép chon loc cic dong
mang vector t3i 16 hgp mét céch higu qua. Theo thiét ké, gen dich s& dugc gan vao vi tri MCS
nam giita gen eco47IR trén vector din dén bét hoat gen eco47IR va cho phép E. coli mang vector
t4i t6 hop c6 thé sinh tmréng dugc. E. coli mang vector pJET 1.2/blunt tw déng vong sé bj chét do
chira gen eco47IR & trang thai hoat dong. K&t qua bién nap cho thay xut hién 10 va 7 khuén lac
trén méi trudng LB thach chira ampicilin (100 pg/ml) twong ing véi hai gen dps va dxs. Plasmid
di duge tach chlél tr nhimg khun lac va duqc str dung cho sang loc so bo dé chon ra mot dong
nrong \mg vai mdi gen dé nghién clru tiép theo. Trudc tién, plasmid dugc sir dung lam kbudn
cho phan img PCR s dung cip mdi dac hiéu gen dps va dxs tuong img. Két qua cho thiy déu
xudt hi¢n bang san phdm PCR trén phé dién di v&i kich thude pha hgp vai kich thude cia gen
dps (Hinh 3A) va dxs (Hinh 3B). Kich thuéc san pham PCR tir khudn DNA plasmid rong
duong véi kich thuéc san phdm PCR tir khuon DNA tdng s6 cia ching 4. rumefaciens TT4 ban
dhu (Hinh 3). Két qua nhén dugc chimg t6 hai dong duoc lya chon mang gen dich tuong img 13
dps va dxs. Tuy nhién, dé khéng dmh chic chin hon DNA plasmid ctia hai dong ndy tiép tuc
duge xir li bing chc enzyme han ché thich hop.

A C3 TT4&* M Kb Kb

3,0
2,0
12 30
- 2,0
0,5
- 1.2
02
- 0.5

Hinh 3. Phé dién di san pham PCR khuéc dai gen dps (A) va dxs (B) tr DNA plasmid cua céc dong tai 16
hep. €3, C6 1a khudn DNA plasmid tach chuét tir clone 56 3 va sé 6. TT4 I3 khun DNA téng s tach chiét
tir chiing A. tumefaciens TT4. Puémg chay M la thang DNA chuin 100bp (Thermo Scienctific, M§).

Theo thiét ké hai trinh u cit coa enzyme han ché Sacl va BamHI duge dua vao ddu 5’ cia
cip mdi DpsF/R va tuong ty trinh tw ciit cua BamHI va Sall dugc dua vao  c3p mdi DxsF/R. Két
qua xir li bing enzyme cit han ché cho thdy déi véi ca hai clone 3 va 6 déu vang ra bing DNA
¢6 kich thu6e tuong (img véi kich thude gen dps khoing 1077 bp (Hinh 4A) va gen dxs khoang
2100 bp (Hmh 4B). Tir cac két qua thu duge cb thé khing dinh ring hai dong s6 3 va 6 1a cac
dong tai t6 hop mang bai gen dich twong img 1a dps va dxs.
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Kb

3,0
2,0
12

20 -2100bp
~1077bp

0,5
0,2

Hinh 4. Ph dign di san phim c& DNA plasmid bing céc enzyme han ché dbi véi dong 6 3 mang gen
dps (A) va dong 6 mang gen dxs (B). Pudmg chay 1,3 1a DNA plasmid chua cit; dudmg chay 2, 4 1&
DNA plamid dugc cit bang cip enzyme Sacl/BamHI va BamHU/Sall tuong img vot clone 3 va 6.
Puédng chay M 1a thang DNA chuén 100bp (Thermo Scienctific, My).

3.1.4. Xéc dinh trinh tu gen dps va dxs dugc tach dong

Pé kidm tra trinb tr va khung doc cia hai gen dich dps vA dxs di dugc tich dong bai
plasmid tai 16 hep dugc sir dung 1am khudn cho phén tmg xac dinh trinh tr. Trinh tu nuclecotide
va axit amin suy difn cia gen dps (Hinh 5) va dxs (Hinh 6) d2 duoc xéc dinh. Két qua cho théy
gen duogc tach dong chira mét khung doc mé cho phép dich ma !éng hop mét protein nguyén
ven.

ttgccgcacaaggcatcagtttttattgtcgaattcaaattcgaactggagtectgteece
M P H K A SV F I VEVFIKXKFETLE S C P
ttgggcgtcegtcataccgettgaagaaagcaaaaacaaactcgcatccgtcaageegett
L GV VvV I©PILEZESI KU NI KT LM AS SV K P L
gtcgacctgacccgecccgacatggaacgggtgaaccagettatectttccaaggeecggt
v D L TR PDMET RV NOQULTITILS KA G
tccgacgtgcagatgatacccgaggtggccaaccacctcatctegtcaggeggcaagege
s DV QMIUPEVANUHTILTISS G G K R
ctgcggccgatgcetgacgetcgecteggectegatgttcggttacgagggegataateac
L R P ML TULASM ASMUPG Y E G D N H
atcaagctcgccacgagegttgagttcatgcacacggcgacgettctgecatgacgacgtg
I X L.AT SV EFMHTM ATTUL UL H D D V
gtggatgaaagcgatctgcgtcgeggcaaatccaccgeacgcaccatctggggtaaccag
v D ESDILU RU®RGIEKSTARTTIUWGN Q
gcaagcgttctegteggegacttectgettggecaggetttecgecatgatggtggatgte
A S VLV GDTFILULGU QA ATFIRMMUVYVD UV
ggctctctcgatgccctcgacgtgctctccaccgccgcctcggtcatcgccgagggtgag
G $ L DAULDVILSTH AR AMSUV I A G E
gtgctgcagctttcggtcgccaagaacatggaaacgaccgaggacgattatcttcaggtg
vV L QLS VAIKNMETTTE ET DT DT YTUL Q Vv
attcgcgccaagacggctgccctcttcgccgccgcggccgaagtcggccccatcgtcgcc
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I R A KTAA AL F A A AAEV G P I V A
aagaccgacaaggcgacccgcagtgecectgaaatcttatggecatgaateteggectegee
K T D KATURS ALK S Y GMNULGL A
ttccagctggtcgatgacgtcttggactatggcggcaagtcggccgatctcggcaaaaac
F Q L V. D DV L DY G K S A DL G K N
acaggcgacgatttccgcgagggcaagaLcaccctgccggtcatcctgtcctatcgccgc
T G b D F REGI K ITUL PV IUL S Y R R
ggcacgcaggatgagcgcgetttetggegeaatgecatcgaaaaaggcgagagcagegac
G T Q DERAMPWRNA ATILIEIKTGE S S D
gagaacctcgaaaaggcgctcggectgatcacaaaatataacggectcggtgatacgata
E NL E KAL GL I T X Y NGUL G DT I
ggccgtgcaacgcattatggcaccattgcccgecgatgegettgcaccgttgeccgecagage
G RA TH Y G TTIARIDA ATLAUZPTULP Q §
ccctggaaagatgcgettetggaagtgatcgacttctgcatcgagcgtctcaactga
P W K DAL L E VI DVF CTIERTILN -

Hinh 4. Trinh ty nucleotide va axit amin suy dién cua gen dps duoc tach dong.

ttgaccggaatgccacagacaccattgcttgaccgggtgaattttcccteccgatctcaag
M T GM P QTUPULULDRVNTFP S DL X
gagatcgatgatcgcgacttgccgaaactggcaagggaac:gcgcgacgagatgatcgat
I D D D L E A E L R D E M
gccgtgtcgaaaaccggtgggcatctgggtgccggccttggtgtggtggaactgacgatt
K T 6 GH L GAGUL GV V ETULTI
gccatccacaaggtcnLcaacacgcccgaagaccggctgatcttcgatgtcggacaccaa
A I H K V FNTPED RULTIF DV G H Q
tgttatccgcacaagatcctgaccggccggcgogatcgcatccgcacgctgcggcaggaa
C Y PH K I L TGURIRDIR IR T L Q E
ggtggcctttccggtttcacccgccgtgcggaaagcgaatatgacgatctcggcgccggc
G G L § G F TRIRA AESEYDUDTFGA AG
cattcectccacctccatttecgecggtcteggcatggeggtggeggegggettggatgge
H § § T §S I §$ A G L GMAUVAAGTULDG
agcgaccgcaaggtgatcgetgtcatcggcgacggectegatgtetgeeggtatggectet
§ DRK VI AUV I GDGSM S A G MATF
gaggcgctgaacaatgccggegegctecgatgecacgactgatcgtcatcttgaacgacaac
E AL NNAGALUDA ARTULTIUVIULNUDN
gacacgtccattgcgccgccgacgggcgcgatgagcgcctatctggcacgtctcgct:cc
D M § 1 P A M S A Y L A R L A §
ggccgcacctatatgggttttcgcga:ttcggcaagaagctcaccgcctatctcggcaag
G R T Y M G F R D F G K KUIL TAZY L G K
acgatcgaccgcgccattacccgcgecgtgaccecatgegegeggttacgtgaccggegge
T I D RAITIRW AUV THARTGTYV TG G
accctgrtcgaggageteggtbtetatcacaktcggeccgatcgacggtcactecttcgac
T L FE EL G F Y HTI G P I DGH S F D
cacctgctgccggtgctgcgcaatgtgcgcgacaaccagaaaggccctgtcctcatccat
H L L P V L N V R DN Q K G P V L I H
gtggtgacacagaaaggcaagggttatgcggcggcggaagccgcagcggacaaatatcac
vV v T Q X G K G Y A P A EAAADIK Y H
ggcgtcaacaagttcgatgtcatcaccggcgegeaggcgaaagccaagccgaatgegeeg
G VN K F DV I T G A QA KA AIZ KUPNA AP
agctataccagcgtctttgccgaggcgctgatccaggaagccacgectcgatgagaaaatce
S Y T s V F A EAULTIOGQEA ATIULUDE K I
atcggtgtgacggccgcgatgcccaacggtaceggectcgacaagatggecgagetgtte
I GV T AAMUZPNUGTG L DX M®AZEL F

Nghién ciru cdi bién chiing A. tumelfaciens ndng cao khé néng sinh t6ng hop Coenzyme Q10
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ccggegegecaccttecgatgteggeattgecgaacagcatgecegtcacctttgeggeggga
P A RTVPFDV G I A EQHA AV TV F A AG
cttgcggctgacggttacaagcecgttetgegegetttatteccaccttectgecagegeggt
L A ADGY K P F CAULY STV FIL QR G
tacgaccagttggtgcatgatgtggcaatacagagcctgeccgtgegttteeccgatcgac
Y D Q LV HDVAIQSL P VRV FUPTITD
cgcgeeggttttgteggegecgacgggccgacccatgececggctectttecgacaccacttte i
R A G F V G A DGU?PTHA AG S F DTT F
ctcgecaccctecccggeatggtagttatggecggectcggatgaggcggagctgaaacat
L A TL P GMUV VMAA-BASTUDTEA ATETL KH
atggtccgcacggcggeggectatgacgaaggeccgatttecttecgttatcegegegga
M VR TA A AY D E G P I § F R Y P R G
gaaggtgtcggegttgaaatgcccgcacgcggggagattcttcagatcggcaagggtege
E G V G V E M A R G E I L Q I G K G R
atcatcaaggaaggcacgaaggttgccctgctttocttcggaaccegecttgeggaatge
I I K E G T K VAULULSF G TURTULATEC
ctggcggeggccgaagacctggacgecgecggtctteccacgacggttgecgatgegege
L AAAEDILUDAAGTL®PTTV AD AR
ttegecaagecgetegatetegatcteateegecagetegecagecatcatgagattcetg
F A K PULDULDTULTIU RQULASUHUHETIL
gtgacggtcgaggaaggctcggtcggeggtttecggegecacatgtgetgeatttecatggea
vV T V E G 8 V G F GA H VL HF M A
agtggcggectgctegatcacggeccccaaggtgeggacactcacactgecggaccagtgg
$ GG L LDHGZPIE KUV RTULTTLUZPDOQ W
gtggaacaggccaagccagagaccatgtatgccaatgccggectcgacegggecggeate
VEQAZ KU?PETMYANA AGTLTUDT RG ATG]I
Atttccacggtgttcaatgegcteggecag----~-~===-=-- - -
I S TV F NALUGU QT RIGQHAGUV G F A G

Hinh 5. Trinh ty nucleotide va axit amin suy dién cuia gen dvs dugc thch dong.
3.2. Tao cdu triic biéu hién mang gen dps va dxs

Trong nghién ciru ndy vector pPCAMBIA1301 véi kich thuée 11837 bp dugc sir dung 1am
vector bieu hi¢n phi hop ching chi 4. fumefaciens. Hai gen dps v dxs s& dugc dua dc lap va
dong thdi vao vector pPCAMBIA1301 dé tzo ra cac chu truc biéu hién pCAM-dps, pCAM-dxs va
pCAM-dps-dxs.

3.2.1. Tao cdu tric biéu hién mang gen dps va dxs dgc lap

Hai gen dps va dxs dugc cit ra khoi vector tich dong bﬁng hai ciip enzyme cét han ché
tuong img 1a Sacl/BamHI va BamHUSall. Hai doan gen ndy dugc tinh sach bing phuong phép
théi gel sir dung kit DNA gel purification kit (QIAGEN, My). Hai gen dps va dxs thu dugc di
dugc gan vao vector biéy hién pCAMBlA]}OI da dugc mo vong béng cdp enzyme cit han ché
tuong (mg. San pham ndi ghép duoe bién nap vao E. coli DHIOb dé chon dong. Két qua bién
nap cho thay xuat hién 11 va 2 khuan lac tuong {mng voi gen dps va dxs trén méi truong LB
thach chira kanamycin (100 pg/ml). DNA plasmid tir cac dong da dugc sir dung dé sang loc so
b cho céc nghién ciru tiép theo. Doi véi gen dps, 8 dong da duoc lya chon'dé kiém tra sy ¢
mit cia gen dich bang phan img PCR sir dung méi dic higu (Hinh 6A) va xir Ii bing cdp enzyme
cat han ché SacUBamH (Hinh 6B). Két qué cho thay ca 8 dong déu xuit hien bing DNA
khoang 1,1 kb tuomg img véi kich thudc gen dps (1077bp) (Hinh 6).
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A

Hinh 6. Ph din di san phim PCR (A) va cét enzyme han ché (B) clia cac dong dugc lya chon ddi véi
gen dps. Dudng chay 1-§ tuong img véi 8 dong dugc lua chon. DC 14 san phim PCR tir khudn plasmid
pCAMBIA1301 dbi chimg khong mang gen. Puimg chay (+) 12 san pham PCR tir khuédn gbc. Dudng chay
(-) 12 san phim cét plasmid déi chimg. M 14 thang DNA chuin 100bp (Thermo Scienctific, M),

| 2 BC M Kb

Hinh 7. Phd dién dr sén pham PCR (A) va cht enzyme han ché (B) ciia cac dong duge lya chon déi véi gen
dxs. Buéng chay 1-2 tuong tng véi 2 dong dugc lya chon. PC la san pham PCR tir khuén plasmid
pCAMBIA1301 déi chimg khdng mang gen. M 1A thang DNA chudn 100 bp (Thermo Scienctific, ) My).

Tuong tr 4di véi gen dxs, 2 dong da dugc lya chon 4é kiém tra sy ¢6 mit cla gen dich
bing phan img PCR sir dung mbi dic higu (Hinh 7A) va xur li bing cip enzyme BamHUSall
(Hinh 7B). Két qua cho thdy ca 2 dong déu xudt hién bang DNA khoang 2,1 kb tuong img véi
kich thude doan gen dich dxs (2103 bp) (Hinh 7). Cac két qué thu dugc cho (héy rang gen dps va
dxs da dugc tach dong thanh cong trong vector biéu hién pCAMBIAI1301. Cac chu tric tai 16
hop duoc ky hiéu pCAM-dps va pCAM-dxs tuong img.
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3.2.2. Tao cdu triic bidu hign mang dong thoi hai gen dps va dxs

Dé tao cAu tnic biéu hién tai td hop chia ddng thoi hai gen dps va dxs, gen dps thu duge
vector tich dong sau khi xir i boi cdp cnzyme ciit han ché Sacl va BamHI dugc ndi vdo vector
pCAM-dxs di dugc mé vong boi Sacl/BamHI. San phim néi ghép duge bién nap vao E. coli
DH10b va két qua thu duge 10 khudn lac. Két qua PCR tir khuén plasmid sir dyng cip mdi
DpsF/R cho thay ca 10 khuén lac déu cho sin pham cé kich thuéc twong duong véi kich thirée
doan gen dps (1077 bp) (Hinh 8). Béi chimg sir dung khudn pCAM-dxs khong th’éy xudt hién
san pham, diéu d6 chimg 16 plasmid tir 10 déng thu dugc mang gen dps. Dong s6 9 duoc lra
chon dé kiém tra plasmid biing vige cht voi Sacl/BamH], két qua cho théy xudt hién 1 bing DNA
xap xi 1,2 kb. Tur két qua nay c6 thé khing dinh ring di gén dugc gen dps vao vector ti td hop
pCAM-dxs dé tao chu tric téi 16 hop mai chira dong thoi hai gen dps va dxs, duge ky higu
pCAM-dps-dxs.

1 2 3 4 5 6 7 8 9 10 BC Ml Kb RE/H M2 Kb

|
12,0

Lo

0.5
Hinh 8. 'Phé dién di san pbém PCR tir khuén plasmid cua 10 dong sir dung cip méi DpsF/R (A) va sian
'phﬁm:cét enzyme han ché (B) Puodng chay 1-10, san pham PCR ar khudn plasmud cia 10 dong fwong
img: mau d6i chimg sit dung khuén pCAM-dxs (DC); RE/9, dong sb 9 duoe xir li béi Sacl/BamHI thang
DNA chuin 100 bp (M1) va | kb (M2).

3.3. Tao ching Agrobacterium tumefaciens t4i td hop mang chu tric pCAM-dps-dxs

kanamycin dugc sir dupg lam chﬁgg chil. Céc cdu tric t4i td h CAM-

PCAM-dps-dxs dugc bicn nap vio té bao A. mumefaciens kha bién bgrl:gpphuungd l;f-;ég E‘::;-;fr:
(nhu m ta trong phan phuong phap nghién ciru). Cac dong tai t6 hop duge chon loc trén méi
truong chira kanamycin (100 pg/ml). Dé xdc dinh duge kha nang sinh téng hop CoQ10 cia cic
chang ai !6 hop, céc chung pCAM-dps, pCAM-dxs, pCAM-dps-dxs, va chung dbi chirng pCAM
duge nudi cay trong méi trudng chira 5 % sucrose, 2 % cao nim men, 2 % peplone, | %
(NH,;);50s, 0,05 % K,HPO,, 0,05 % KH,PO,, MgSO,.7H,0, 0.2 % CaCoO, va 100 ‘ g/ml
kanamycin 6 30 °C. Sinh khdi duoc thu nhéin sau 96 giés nudi cdy dé thch chiét CoQI0 Kh;nén
sinh tong hgp CoQ10 cia cic chang tai 16 hop so vai ching déi chimg dugc (hé hiér{ trén Hinﬁ
9; Két qué cho thay chiing tai td hgp chira don gen pCAM-dps va pCAM-;ixs co kflé nang sinh
16ng hop CoQI0 tang 1én 1,34 va 1,38 1n so véi déi chimg. Khi két hop ca hai gen dps \%é dxs

Ching A. tumefaciens EHA 105 c6 kha ning téng hop CoQ10 v nhay cam véi khang sinh
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tao ching pCAM-dps-dxs 43 1am ting kha ning tdng hop CoQ10 cia A. tumefaciens 1én 1,80 lan
50 vdi d6i chimg. K&t qua nay hoan toan pha hop véi nghién ciru trude ddy cia Cheong va cong
sy [15]. Do d6 cac dong A. tumefaciens mang cdu triic pPCAM-dps-dxs dugc lua chon cho nghién
ciru tiép theo.

pCAM pLAMIDS PCAM-dxs  pCAMdpssdus

Hinh 9. Kha nang sinh tong hop CoQ10 cua cic ching A. fumefaciens (i 16 hop. Chiing tai t6 hop chira
vector (i to hop mang don gen pCAM-pds va pCAM-dxs va dong thai hai gen pCAM-dps-dxs.
Chang d&1 chimg mang vector pPCAMBIA1301.

Kel qua khao sat kha nang sinh léng hop CoQI0 cia 28 dong 4 rumefaciens pCAM dps-
dxs tai 18 hop cho thdy kha nang sinh tdng hop CoQ10 1a khéc nhau (Hinh 10). Trong 50 28 dong
€6 10 dong (1, 2, 3, 8, 10, 11, 12, 14, 15) c6 kha nang tqng hop CoQ10 dat tén 75 % so vdi
dong cao nhat; chi c6 3 dong (3, 12 va 15) ¢6 kha ning tong hop CoQI0 dat trén 90 % so véi
dong cao nhit.
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Hinh 9. Kha nang sinh tong hop CoQ10 cia cac dong A fumefaciens 14i té6 hop mang cAu tric
pCAM-dps-dxs.
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4. KET LUAN

Hai gen dps v dxs ma hoa cho hai enzyme chia khéa ciia con dudmg téng hgp CoQ10 & A.
tumefaciens 43 dugc tich dong thanh cdng. Cdc cdu tric biéu hién téi & hop phi hop ching chi
A. tumefaciens a3 dugce tao ra bao gém pCAM-dps, pCAM-dxs va pCAM-dps-dxs. Cac ching A
tumefaciens DPS, DXS va DPXS tai 16 hop mang cac cAu tric biéu hién duge chon loc va ¢o
kha ning sinh tng hgp CoQ10 cao hon ching ty nhién. Ching A. wumefaciens tai 16 hop mang
déng thoi hai gen dps va dxs ¢o kha ning sinh !fing hop CoQ10 cao hon cac ching mang chi dps
hodc drs. Kha ndng sinh tdng hgp CoQ10 cia 28 dong 4. tumefaciens 4i t6 hop mang dong thoi
hai gen di duoc danh gia cho phép lya chon dugc 3 dong (3, 12 va 15) c6 kha nang téng hop
CoQI0 cao nhét. Cac dong dugc lya chon A. tumefaciens DPXS03, DPXS12 va DPXSI15 sé
duge sir dung cho nghién ciru téi wu téng hep CoQ10.

Léi cam on. Céng trinh nay dugc thuc hién véi sy hd try kinh phi tir d& t3i: “Nghién ciru quy trinh cdng
nghé tao ché pham CoQ10 tir Agrobacterium tumefaciens i t& hop d& san xudt thyc phdm chic ning”
cua B Cong thuong.
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ABSTRACT

IMPROVEMENT OF AGROBACTERIUM TUMEFACIENS STRAINS FOR ENHANCING
COQ10 PRODUCIBILITY

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

Center for Research and Development in Biotechnology,
Hanor University of Science and Technology, No.1, Dai Co Viet, Ha Ba Trung. Hanot

“Email: phong.truongquoc@bhust.edu.vn

Coenzyme Q10 (CoQ10) plays a role in electron transport and is one of the important
components of the respiratory chain. In present CoQ10 is used more as a source of functional
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 CoQ10 on a large scale. These processes are mainly
relied on microorganisms because they have the ability to gencrate high levels of CoQl0.
Among the CoQ10 producing microorganisms, Agrobacterium tumefaciens is considered as
species with CoQ10 producibility in large scale due to their ability to produce large amounts of
CoQ10 on the simple, inexpensive media. The purpose of this research is to increase the activity
of two key enzymes of CoQ10 synthesis (decaprenyl diphosphate synthase and 1 - deoxy - D -
xylulose 5 - phosphate synthase), leading to improve the CoQ10 producibility of 4. tumefaciens.
Two genes dps and dxs from A. tumefaciens TT4 sirain encoding decaprenyl diphosphate
synthase and 1 - deoxy - D - xylulose 5 - phosphate synthase respectively were successfully
cloned in the cloning vector pJET1.2. These two genes were further inserted into the expression
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vector pCAMBIA13011, in turn transferred into the host strain 4. tumefaciens EHA105. The
CoQ10 producing ability of recombinants was determined 1.8 times higher than the original one.
Of'the 28 clones of A. rumefaciens carrying recombinant structure pCAM-dps-dxs, 3 clones with
capable of the highest CoQ10 biosynthesis were selected for subsequent studies.

Keywords: Agrobacterium faci decapreny! diphosph. synthase, | - deoxy - D -
xylulose 5 - phosphate synthase, Coenzyme Q10 (CoQ10).






