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TANG CUO'NG SINH TONG HOQP p-carotene TRONG Escherichia coli
TAITO HOP PUQC BO SUNG MQT PHAN CON PUONG MEVALONATE

TOM TAT
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P-carotene [a mt she € thude nhém carotenoid c6 gid t thiromg mar. Vé1 muc dich ting cubng sinh
téng hgp p- carotenetrong E. coli ti t$ hop, mdt phin con duimg mevalonate dugc b sung thém aé
ting cudmg ngudn tién chit IPP.Ba genemvaK 1, mvaK2 va mvaD dugc tich dong 6 Enterococcus
faecium phin Mp tai Vidt Nam va dua vio vector biéu hién pET28 tao nén vector pET28-
mvaK1K2D. Vector biéu hign t4i 5 hop niy sau d6 dugc bién nap vac dnng E. coli BLZI{DE3) ti
) hcrp d3 mang sin vector PRSET-EIBY ma hoa cho cic enzyme sinh tdng hop f-carotene tr tién
chidt IPP. Hai hé vector duge biéu hign dbng thai tao ra khudn lzc mau vang dac trung ciiaf-carotene.
Dinh gid so b cho thiy dong E. colr dwgc bd sung thém mjt phan con dudng mevalonate ¢6 kha
niing sinh tong hep P-carotene manh bon so véi dong khéng duge bb sung,

Tir khéa: f-carotene, mvaXl, mvaK2, mvaD, mevalonate pathway

DAT VAN DE

pcatatene 13 mdt chdt thudc uhom
carotenoid, duge tim théy chu yéu & mot s&
loai thye vdt nbhu ca rét bi ngﬁ déu Ha
Len,... [4] B—carotenedudc biét dén voi var
trd 12 tidn chét de ting hop vitamin A — m{t
loai vitamin rét cAn thiét cho mét. Theo mét
s nghién ctru chi ra ring, P-carotenecd kha
nang lam chim qud trinh thodi héa diém
ving, tir 46 gidm nguy co mii loa [6], [9]. Bén
canh 46, B-carotene dugce chimg minh 1 6
Kha ning chéng oxi héa manh, vi viy cé tac
dung ngin ngira bénh ung thir va mét sé bénh
vé tim mach [2].

Do 40, B-carotene dudc sir dung rdng rai trong
san xudt céng nghigp duoc phdm, my phém vi
thyc phim [7]. Hién nay, hon 90% p-carotene
thuong mai dugc sin xuft blng tdng hop hoa
hoc [10], tuy nhién do méi lo ngai an todn thue
phim viéc sit dung B-carotene tdng hop héa
hoc 1am chét phy gia d3 bi kiém soat chat ché
trong nhiing nam phn dy. Trong khi @¢ viée
khai thic B carotene tir ngudn sin ¢4 trong ty
nhién ¢6 nhuge difm 1 phy thude thoi v,
phire tap trong xay du‘ng vi quin ly viing
nguyén ligu. Pidu nay din t6i nhu ciu tim
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kiém ngudn B-carotene tu nhién bang 1&n men
i sinh vit. Trang 6, k§ thudt didu hudng trao
a6i chit B-carotene trong cAc vi sinh vét khéng
cd khi nang san sinh carotenoid dang dugc
quan tAm hién nay [8). Dic biét, E. coli la mdt
vét chii thich hop cho san sinh B-carotene vi
tde dp chuyén hda va ting trudng nhanh va né
44 duge st dung thanh cong trong sin xudt cie
loai carotenoid khac nhu lycopene, astaxanthin
vi zeaxanthin [1], [3]-

Qué trinh sinh tdng hop cdc hop chat
carotenoid d\rqc chia thanh 2 giai doan. Giai
doan thir nhét B su téng hcp Isopentenyl
diphosphate (IPP) - don vi cAu thinh co bin
cha tit ci cic hop chét carotenoid. Hai con
Gudng sinh tdng hop IFP 13 mevalonate
(MEV) v& non-mevolonate (MEP). Giai dogn
thir hai I3 diy chuydn tao thinh cdc
carotenoid tir IPP. Trong E. coli chi thn tai
con dudng MEP mé khéng tdn tai con dudmg
MEV va E.coli thiéu cic enzyme chuyén héa
tir IPP dén carotcnoid. Dé tang kha nang san
xudt B-carotene trong E. coli, mdt phén con
duong MEV k.hong ¢6 trong E.coli tr nhién
6 thé duge bd sung vao chang E coh biéu
hién p-carotene dé ting cudng nguon tién chit
IPP nhiim dam bao <én bang trao A8i chat cho
vit chi, nang cae va on dinh khi ndng sin
xudt B-carotene.
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Xuﬁt phat ti nhimg lugn diém trén chving i
tién hanh ughién ciu b sung thém cic gene
mva mi héa cho cde enzyme sinh thog ho‘p
tién chit IPP vao trong vi khudn E. coli véi
mue dich ting cudmg kha nang sinh téng hop
B-carotene.

VAT LIEU, PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru

Vi khudn Enterococcus faeciumeung c&;p bo
Vietnam Type Culture Coflection, Vi khudn
E. coli DH5a tai Vién Khoa hoc Sy sbng -
Biai hoe Thai Nguyén.

- Vi khuén E. coli BL21(DE3) mang vector
pR-EIBY la vector biéu hién pRSET-A mang
policistron gdm 5 gene idi-crtE-crtl-crtB-crtY
mi héa cho cdc enzyme tham gia vio quéd
trinh xtic téc sinh tong hgp P-carotene di
drge thiét ké thanh cang trude dé.

- Vector tich dong pLUG (LifeTechnology).

- Clip mdi khuéch dai cic gene mva bao gbm:
mvaK !, mvaK2, mvaD dugc thiét ké dya trén
trinh ty gene d& cong b trén ngin hing gene
NCBI m s6AF290095.1. Khi thiét ké trinh tir
mdi, trinh ty c4c enzyme gidi han duge thém
vio & thufn tién cho vige thiét ké vector sau
ndy. Trinh tr cip mdi dwoc thé hidn trong
bang 1.

Bang1. Thong tin trink tw cGp moi mva

:g; Trinh ty 5*-3°
KI-F CCATGGATGGCAAACTATGGCC
o __AAG

KIR GAATTCTTAAACATAGGTATGTA
CTCCT

KLF GAATTCATGATTGAAGTATCTGC
ACCA

K2-R GAGCTCTCATCGGTTTTCCTTTCT
TTGA

D.F GAGCTCATGTTTAAAGGCAAAG
CACG

D-R GCGGCCGCTTATTCAATAATCGC
AATTCCTG

Phuong phip nghién ciu

Tdck chiét DNA tdng 56
DNAvi 'khu?n Enterococcus foecium duge
téch chiét bang CTAB 2% dya theo phuong
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phép tach chiét cia Doyle va s [S]. San pidig
DNA dugc ding dé lim nguyén ligu cho e@
nghién ciru tigp theo.

PCR cac gene mva
Cic gene mvaKl, mvaK2, mvaD duge khuéh
dai tir genome vi khudn E. faecium ohy &
mbi dic higu (Bang 1). Thanh phin phin isg
bao gbm: 19.3 pl burée cit khir ion, 1 Wl DNA,
25 pi buffer 10X, 0.1 pl enzyme Taq
DNApolymerase, 0.5 ul dNTP 10 mM, 0.5 g
primer mve-F (10 pm/l), 0.5 ul primer mva-R
(10 pv/pl). Chu trinh ahigt dwgc thizc hén nhr
sau: 95°C: 5 phit, 30 c¢hu k¥ ¢lia (95°C: 45
gidy; $5°C: 45 gidly; 72°C: 1 phit), 72°C: 10
phit, bdo quin & 4°C. San phém PCR kifmta
bing dign di wén gel agarose 1%.

Gén néi dogn gene mong mudin lén vector
Doan gene mong mudn duge gin 18n chu tric
vector md vong nhu enzyme T4 ligase, thinh
phin phin tmg gan ndi ninr sau: 3 pl buffer
ligase 10X, 5 ul vector, 5 ul doan xen v 1 pl
enzyme ndi T4 ligase, 16 ul nudo. U hdn hop
phin \mg & 22°C trong 1 gi¥. San phim phin
img ghn ndi dugc bién nap vio té bio kid
bin E. coli DHSo bﬁng phumvg phip sic
nhig 42°C trong 90 gidy. San phiim bién tap
duge cdy trdi trén méi trudng LB dic o6 [
sung khang sinh chon loc.

Cam ing biéu hign gene trong vi khudn
E. coli
Vector biéu hign duoc bién nap vio vi kv
€ bao kha bién E. coli BL21(DE3) bing
phuong phip sdc nhigt, sau d6 cly trai tén
méi trubmg thach LB cé b sung khang sinh
Khuidn lac moc trén dia thach duge nhit nubi
riéng r& trong 5 ml LB long o6 bd susg
ampicilin & 37 °C qua dém. Céy chuyén 5u
mbi dang khudn nudi trong 5 ml LB long ¢
bd sung ampicilin, nudi lic 37 °C sau 2 git
tdi do ODjo0 nm. Dén khi OD dat 0,3 déa 03
b sung PTG dén ndng 46 cudi 1a 0,5 mM,
nudi lic & 37°C trong 6 gid.
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KET QUA NGHIEN CUU

Két qua tich déng va xdc dinh trinh- ty
gene mvaKI, mvaK2, mvaD

San phdm khuéch dai cic gene mva duge dién
di trén gel agarose (hinh 1A), két qua chi thu
duge mdt bang duy nhit véi kich thudc xép xi
1kb tuong ung d6 dai cac gene mva theo 1y
thuycl (mvaK1l: 945 bp, mvaKk2: 1088 bp;
mvaD: 978 bp). Didu ndy cho thiy ching 16
d khuéch dai thanh cong ba genc mva.

San pham PCR sau d6 dugc ghn vao vector
tich dong pLUG va bién nap vio vi khuin
E.coli DH5q, sau d6 cdy trii trén méi trudmg
thach LB cé bé sung ampicilin, X-gal va
IPTG. Chon cdc dong khuan lac tring nuéi
ting sinh trong LB Ing dé tach chiét plasmid
vi kiém tra kich thuge vector. Nhimg dong
khudn lac ¢6 kich thuc I6n hon so véi déi
chimg (dong chua ¢6 doan chén) dugc tiép
tuc chon loc bing enzyme gién han. Két qua
duge thé hién nhu trén hinh 1B.

s

Hinh 1, Hinh anh dién di san phim PCR (4),
san phim cit plasmid tér 6 hop (B).
“MANY IILMGEH.

(4) L: Thang chudn DNA GeneRulerTM Ikb;
duong chay 1-3: twong tng véi sin phim PCR
cdc gene mvaK1, mvakK2, mvaD

(B): L: Thang chudn DNA GeneRulerTM 1kb;
duong chay 1-3: tiwong img véi sin phdm cit edc
gene mvaKl, mvaK2, mvaD

Két qua cho thiy sén phim cét céc dong nghi
ngd déu c6 hai bang: Mét bing ¢6 kich thuée
3 kb twong dwong kich thude vetor pLUG va
1 bang kich thuée xdp xi 1 kb tuong duong
kich thuéc cic gene mva.

Tuy nhién, dé khi\ng dinh chinh xic hom,
déng théi kiém tra mitc d§ én dinh thong tin
di truyén, cic dong plasmid tai td hop nay
duge ding dé giai trinh tw. Sau khi giai trinh
tur, chidu dai cac gene duge bao todn: mvaKl:
945 bp; mvaK2: 1088 bp; mvaD: 978 bp. Sit
dung cong cu NCBI BLAST, trinh tu gene
mvaKl, mvaK2, mvaD tich déng trong
nghién ciru ndy c6 dd tuong déng 100% so
v6i trinh ty gene mvaKl, mvaK2, mvaD cia
vi khudn Enterococcus faecium (mi sb
AF290095) d3 duoc ding d€ thiét ké mdi cho
phén img PCR.

Két qua dich ma In-silicobing cong cu truc
tuyén EMBOSS Transeq cho thiy gene duoc
dich ma thanh céng, khong xuat hién cdc dot
bién stop codon vé nghia (hinh 2). Nhu vy
chiing t6i da tich dong thanh cong cac gene
mvaK1, mvaK2, mvaD.

VYGEPAIAFPFYATKVTAFLEELDAMDDQLVSSYYSGNLAEAPHALKNIKKLETHLK

KQHDIQKNLQLTIESTIPAERGMGSSAAVATAVTRAFYDYLAFPLSREILLENVQLSEKIAHGNPSGIDAAATSSLQPT
YFTKGHPFDYFSLNIDAFLIVADTGIKGQTREAVKDVAHLFETQPHETGQMIQKLGYLTKQAKQAITENSPETLAQTMD
ESQSLLEKLTISNDFLNLLIQTAKDTGALGAKLTGGGRGGCMIALAQTKTKAQE ISQRLEDAGAAETWIQGLGVHTYV”

(A)
"MIEVSAPGKLYIAGEYAVVETGHPAVIAAVDQFVIVTVESARKVGSTIQSAQYSGMPVRWTRRNGELVLDIRENPFHYT
LAARIRLTEKYAQEKNILLSFYDLKVTSELDSSNGRKYGLGS SGAVTVATVKALNVEYALNLSQLEIFKIAALANLAVQD
NGSCGDIAASCYGGWIAFSTEDHPWLQEQETQHSISELLALDWPGLSIEPLIAPEDLRLLIGWTGSPASTSDLVDQVHR
SREDKMVAYQLFLKNSTECVNEMIKGFKENNVTLIQOMIRKNRQLLHDLSAITGVVIETPALNKLCNLAEQYEGAAKSS
GAGGGDCGIVIVDQKSGILPLMSAWEKAEITPLPLHVYSDQRKENR™

(B)
“MFKGKARAYTNIALIKYWGKKNEELILEMNNSLSLTLDAFYTETEVI FSDSYMVDEFYLDGT LQDEKATKKVSQFLDLFRK
EAGLSLKASVISQNFVPTAAGLASSASGLAALAGACNTALKLGLDDLSLSRFARRGSGSACRS IFGGFVEWEKGHDDLSSYA
KPVPSDSFEDDLAMVEVLINDQ TVETSNFYQGWLDSVEGDLYQLKQATIKTKDFOLLGETMERNGLKMHGT
TLARQPPETYWS PNSLKAMDAVRQLRKQGI PCY FTMDAG PNVKVLVENSHLSEVQETFTKLF SKEQVITAHAGPGIAIIE”

©
Hinh 2. Két qua dich ma In-silico gene mvaK| (4), mvaK2 (B) va mvaD (C)
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Két qua thiét
mvaK1K2D

s Gin gene mvaKl vio vector biéu hién
PET28 tao vector tdi 16 hop pET28-mvaK1
Sau khi gin ndi doan gene mvaK[ vio vector
pET28 md vong va bién nap vio vi khuan E.
Coli DHS0. Két q\gé sang loc cac dong plasmid
t1 t hop duoc thé hién nhu trén hinh 3.

ké vector biéu hi¢n pET28-

Két qua tich chiét plasmid cho thdy cdc dong
Kkhuin lac thu duge déu c6 kich thuéc cao hon
50 voi dudmg chay DC (vector pET28), nén
day 1a nhing vector tai t& hop.

1 2 Be 3 a4

Hinh 3. Plasmid cic dong ¢d kha nang mang gene
mvakK]

Dudmg chay DC. plasmid pET28, Dudng chay 1-
4° plasmid tdi (6 hop tich tr cde dong khudn lac
’Yﬂ:ﬂg

Khi cit cdc dong Kkhuin lac nay voi enzyme
BamHI va EcoRI déu cho hai bang sing: Mot
bang kich thude xap xi 5.3 kb tuong duong
kich thudc vector pET28 va mdt biang kich
thude xAp xi 1 kb twong dwong kich thuée
doan gene mvaK (hinh 4). Nhu viy di gin
thanh cdng doan gene mvaKl vio vector
pET28.

e

~9a5 By

Hinh 4. San phdm cdt cic dong c6 khd ning mang
gene mvaKl

L- Thang chudn DNA 1kb, Burong chay 1, 2, 3, 4:

Cdc dong plasmid tdi 16 hop cdt bing enzyme

BamH1 va EcoRl

o Gin gene mvak2 vao vector bhiéu hign
PET28-mvaKl tao vector tdi 16 hop PET284
mvaKiK2

i

Poan gene mvaK2 va vector tai td
pET28-mvaK! duge cit déng thoi biing hai
enzyme gidi han 1a EcoRI vi Sacl véi my
dich thu doan gene mvaK2 va mé vong vector
pET28-mvaKl.

Gene mvaK?2 sau dé duoc gin néi vao vector
PET28-mvaK1 va bién nap vao té bio kha bidy
E. coli DH5a. Céc khudn lac dwoc lva chon
ngiu nhién, tach chiét plasmid dé sang loc cic
dong c6 khd niang mang doan chén. Nhimg
dong cé kich thrde béng plasmid cao hon so
véi dbi chimg (plasmid vector pET28-mvakl)
duge tiép tuc sit dung dé kiém tra s c6 mit cia,
gene myvaK2 bing enzyme gidi han (hinh 5)

inh 8. San pham cdt plasmid cac déng cé khd
ndng mang gene mvak2.

DC: Boi ching vector pET28-mvaK1K2 khing
cdt ; Puwong chay 1 -6 . sin phdm cdt wong img
véi cdedong 1, 2, 3, 4, 5, 6. Pudng chay L Thang
chudn DNA GeneRulerTM 1 kb.
Két qua thu duge trén hinh 5 cho thiy, tit ci
cic dong nghi ngdr déu c6 mdt bang duy nhit
véi kich thude xap xi7.4 kb (twong img véi
téng kich thuc doan gene mvaK2 vi vector
pET28- mvaKl) Nhu vy doan gene mvak2
da duge gin thanh cang vio vector pET28-
mvaKl tao vector tii t hop pET2%-
mvaKiK2.
o Gin gene mvaD vio vector bteu hign
pET28-mvaKIK2 tao vector tii t6 hep
PET28-mvaKI1K2D
Doan gene mvaD dugc chén vio vector
PET28-mvaKIK2D, cic vector tdi tb hep
duge bién nap vao vi khudn E. coli DHS
Céc dong khudn lac duge kidm tra bang 5o
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sénh kich thude vector va san phim cht bing
enzyme gi&i han

Aa) (B)

Hinh 6. Plasmid cac dong c6 kha nang mang gene
mvaD (4); san phim cét chon loc cic dong mang
gene mvaK2 (B).

(A). Puomg chay DC: plasmid pET28-mvaK1K2,
Duing chay 1-4 plasmid tdi t6 hop tich tir cdc

dong khudn lac (réing.

(B) L* Thang chiin DNA Tkb, Buémg chay 1, 2, 3,
4: Cdc dong plasmid tdi t hap cét bing enzyme.
Két qua trén hinh 6A cho thdy cic dong
khudn lac dugc chon déu c6 kich thuéc bing
plasmid 16n hon so vé1 déi ching, day 6 thé
la cic dong mang doan chén. Két qua kiém tra
biing enzyme gi6i han ciing cho théy cic dong
khuéin lac nay déu c¢é mdt bing duy nhét véi
kich thuge khoang 8.3 kb, twong duong vdi
tsng kich thuéc cia doan gene mvaD (978
bp) vé vector tii t& hop pET28-mvaK1K2
(7401 bp) (hinh 6B).

Tir nhimg két qua trén chimg to viéc thiét ké
vector biéu hién mang policistron operon gom
3 gene mvaKi-mvaK2-mvaD trén nén ting
vector pET28 da thanh cong.

Biéu hign hai h¢ vector pRSET-iEIBY va
PET28-mvaK1K2D trong E. coli BL2I(DE3)
Dé kiém tra su hoat déng cua cic gene mva
trén cu tric vector pET28, dong thai danh
gid so bd anh huong cia viée bé sung mét
phin con duémg mevalonate dén khi ning
sinh téng hop B-carotene trong vi khuin E.
coli, vector pET28-mvaK1K2D dugc bién nap
véo vi khudn E. coli BL21(DE3) tai t hop di
mang sin vector pRSET-EIBY ma héa cho
cic enzyme sinh tong hop B-carotene tir tién
chit IPP.

it | 3

mh

e ¥

Hinh 7. Két qua biéu hién ciia hai hé vector
PET28-mvaK1K2D va pRSET-iEIBYtrong E. coli
BL21(DE3)

(1) E. coli BL21 (DE3) khéng mang vector (a6t
chumg); (2): E coli BL21 (DE3) mang vector pR-
IEIBY (mau vang nhat); (3): E. coli BL2I (DE3)
mang dong thoi hai hé vector vector vector
PET28-mvaK1K2D va pRSET-EIBY (mau ving

ddm — méu ddc trung cia B-carolene)'

Két qua biéu hién cho thiy, é ong 1 khong c6
su biéu hién mau sic (can khuin mau trang)
do ching vi khudn E. coli BL21(DE3) do
khong cé mang cdc gene md hoa quéd trinh
sinh tong hop B-carotene. Ong 56 2 va 3 cho
ciin té bio c6 mau vang nhat va ving sim la
mau dic trung cua B-carotene, nhu vy céc
gene dugc bién nap vao vi khudn E. coli déu
hoat déng.

Qua dinh gid bf‘mg €am quan mau sic cho
thiy éng sb 3 (dwoe ting cudng ngudn tidn
chét IPP bing viéc bd sung céc gene mva) ¢6
sur sinh téng hop f-carotene manh hon so vdi
éng s6 2. Nhu vay viéc bd sung thém mot
phin con dudng mevalonatelim ting ham
lugng B-carotene.

KET LUAN

Pa tich dong thanh cong 3 gene mvaKl,
mvaK2, mvaD c6 kich thudc tuong (ng lin
lwot 13 945 bp, 1088 bp, 978 bp.

Thiét ké thanh cong vector biéu hién pET28-
mvaK1K2D mang policistron gom 3 genes
mvaKl, mvaK2, mvaD ma hod cho cdc
enzyme xuc tic con dudng sinh tong hop tién
chét IPP.

Cam (mg biéu hién hai hé vector: Mt hé
vector lién quan dén sinh tong hop tién chit
IPP, mét hé vector lién quan dén sinh tong
hop B-carotenetir tién chét IPP trong E. coli
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BL21(DE3) thu dugc cin khuin cé miu
vang-mau d3c trung cia ﬂ—camtene Qua dénh
gia s¢ b bing cim quan cho thdy viéc bb
sung them hé vector lién quan dén sinh tong
hop tién chét IPP trong E. coli dé sin Xuat p-
carotene ¢4 hiéu qué cao hon so véi chi bidu
hién mét hé vector.
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Bcaru(em: 15 a carotenoid plgmnl which has commercial value. In order to improve the

of this d in a

d for enhanci bol

flow to i

E coli slram a part of mevalonate partway was

ids. Three genes i

k the building block of all

mvaK1, mvaK2, and mvaDwere cloned from Enterococcls

faecmm isolated in Victnam and ntroduced into pET23 veclor forming pET28-mvaK1K2D.

this

vector was
{DE3) containing pRSET-EIBY vecmr encodes for ible for t L
carotene from IPP. The two vectors were co-expressed, resulted in colomes in yellow —

E, coli BL2L
is of -
the color

d into a

of B-carotene. Compared to the E colt clone with pRSET-EIBY only, p-carotene was synthesized
stronger in the clone with the addition of a part of mevalonate pathway.
Keywords: B-carotene, mvaKl, mvaK2, mvaD, mevalonate pathway.

Ngay nhdn bai: 28/3/2017; Ngay phdn bign: [0/4/2017; Ngay duyét ddng, 27/4/2017

* Tel: 0913 804 003, Emarl. duongvancuong]980@yahoa.com

146


mailto:duoiigvancuongl980@yahao.com

