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ABSTRACT

Common flavonols in plants including quercetin, kaempferol and myricetin are synthesized from
dihydroflavonols (dihydroquercetin-DHQ, dihydrokaempferol-DHK and dihydromyricetin-
DHM) by flavonol synthase (FLS). In tea, FLS has been shown to metabolize dihydroquercetin
to quercetin. The FLS gene was cloned and sequenced from the cultivated tea (Camellia
sinensis var. macrophylla) in Thai Nguyen province. In this study, we presented the results of
optimizing and designing an expression vector for recombinant FLS (recombinant FLS-rFLS).
The FLS gene was ligated completely to the pET32a (+) vector, then expressed in E. coli
Rosettal and Rosetta2 strain. Using 1mM IPTG to induce the expression of rFLS at 37°C, rFLS
was obtained with 52.83 kDa in size and existed predominantly as insoluble form. E. coli
Rosettal pET32a (+) FLS produces rFLS in the soluble fraction than E. coli Rosetta2 pET32a
(+) FLS. Next, E. coli Rosettal pET32a (+) FLS was optimized for expression at temperatures of
30°C, 23°C and 16°C (24 and 48 hours). After being induced for expression with ImM IPTG in
48 hours and cultured at 16°C, E. coli Rosettal strain containing pET32a (+) FLS produced the
largest amount of rFLS in the soluble form.
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TOM TAT

Céc flavonol pho bién & thuc vat bao gdm quercetin, kaempferol va myricetin, duoc tong hop tir
cac dihydroflavonols (dihydroquercetin-DHQ, dihydrokaempferol-DHK va dihydromyricetin -
DHM) bai flavonol synthase (FLS). O ché, FLS duoc chimg minh c¢6 hoat tinh chuyén hoa
dihydroquercetin thanh quercetin. Gen FLS da duoc tao dong va xéc dinh trinh tu tir giéng ché
trung du xanh dugc tréng ¢ Thai Nguyén. Trong nghién ctru nay, chung t6i trinh bay két qua thiét
ké vector va tbi wu biéu hién FLS tai t6 hop (recombinant FLS-rFLS). Vector pET32a(+)_FLS da
duoc tao thanh cong mang cAu tric biéu hién FLS va duge biéu hién trong vi khuén E. coli
Rosettal va E.coli Rosetta2. Str dung IPTG 1mM cam tng biéu hién rFLS ¢ 37°C, rFLS thu duogc
¢6 kich thudc 52,83 kDa, ton tai chii yéu & dang khong tan. Trong do, ching E. coli Rosettal
PET32a(+) FLS tao rFLS biéu hién & dang tan nhiéu hon chung E. coli Rosetta2 pET32a(+) FLS.
Tiép theo, ching E. coli Rosettal pET32a(+) FLS duoc tdi wu biéu hién & cac nhiét do 30°C,
23°C va 16°C (24 va 48 gio). Cam ung IPTG (ImM) sau 48 gio nudi & 16°C, chung E. coli

Rosettal chira pET32a(+) FLS tao rFLS lugng 16n ¢ pha tan.

Tir khéa: Che, chuyén hoa dihydroquercetin, flavonol synthase, FLS tai t& hop.

*Dia chi lién hé email: yenhtt@tnus.edu.vn
MO PAU

Chat lugng san pham ché dugc danh gia
cht yéu dya trén thanh phan héa hoc c¢6 trong
che. Theo Harbowy (1997), polyphenol la
thanh phan hoa hoc chinh trong chat ran chiét
xuit tir che, chlem 30-40%. Ham luong
polyphenol quyet dinh dén mau sic, do chat
ctia nude ché va gop phan tao huong vi clia che
(Harbowy & Balentine, 1997). Hau hét cac dic
tinh ¢6 1¢i cho strc khoe con nguoi da duge
chimg minh 1a do cac hop chat polyphenol c6
trong ché. Cac hop chat polyphenol ¢ thue vat
néi chung va ché ndi riéng dugc tong hop
thong qua con duong phenylpropanoid va
flavonoid (Czemmel et al., 2009; Kim et al.,
2014). Cac hop chat tao ra tir con du’ong
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flavonoid (Flavonoid) la cac chat chuyén hoa
thir cap, duoc tao ra o nhiéu loai thyuc vét, co
vai trd quan trong déi véi sy tang truéng va
sinh ly binh thuong ctia thuc vat (Pietta, 2000).
Cho dén nay, khoang 10.000 flavonoid khac
nhau da dugc mo ta, c4u trac chung cta chung
bao gom hai Vong thom sau carbon (vong A va
B) va mot di vong 3 carbon chira mot nguyén
tr oxy (vong C). Cau tric nay c6 thé duoc thay
d6i bang cach sip xép lai, kiém hoa, oxy hoa
va glycosyl héa (Turnbull etal., 2004) Stra doi
vong C tao nén cac nhom phu flavonoid khac
nhau:  flavones, flavonols, flavan-3-ols
(catechins >  proanthocyanidins-PAs) va
anthocyanin (Cheng et al., 2014) Pang chu y
la thanh phan flavonoid gitra céc loai thyc vat
c6 thé khac nhau dang ké, Arabidopsis khong
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chira 5’-hydroxylated flavonoid va PAs nhu
dugc mo ta & cac loai thuc vat khac (Abrahams
et al., 2002). Cac flavonoid dugc chung minh
la co nhleu loi ich cho stic khée con ngudi nhu
chong oxi hoa, khang viém, khing lai tac nhan
gy bénh va khang chit giy ung thu (Berger,
2005; Vita, 2005). Con du(mg sinh tong hop
cac hop chat flavonoid duoc cac nha sinh hoc

Phenylalanine
PAL
Cinnamic acid
C4H

4-Coumaric acid
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Con dwong
phenylpropanoid

4-Coumaroyl coA

va héa hoc quan tim do tdm quan trong cta
ching. Do d6, hau hét cic gen ma hda cac
enzyme tham gia con duong phenylpropan01d
va flavonoid da duoc phén lap va nghién ciu
chirc ning & nhiéu loai thyc vat (Czemmel et

al., 2009; He et al., 2018; Kim et al., 2014,
Tohge et al, 2017; Winkel-Shirley, 2001)
(hinh1).

CHS
Chalcone
lCHI

F3H

lFsH

lF3H

s
AN sl\%

FLS

Naringenin  ——~——» FEriodictytol —————>
Dihydrokaempferol E3y Dihydroquercetin

ANSJ@
FLS

NR NR FLS
UFGT\L\ PAs UFGTl\K PAs

Con dwérng flavonoid

F3'5H 5" hydroxyl FST
flavanol > FLAVONE
F3H
F3'5'H ) o
—>  Dihydromyricetin

\D{\R
ANSl\%

NR
UFG71\ PAs

ANTHOCYANIN J ANTHOCYANIN ANTHOCYANIN
y
Kaempferol Quercetin Myricetin
FLAVONOIS

Hinh 1. Cac con dudng c6 thé sinh téng hop cac hop chit flavonol & ché
(Czemmel et al., 2009; Wang et al., 2012)

Ghi chi: ANR (anthocyanidin reductase); ANS (anthocyanin synthase); 4CL (4-coumarate: CoA ligase);
C4H (cinnamate 4-hydroxylase); CHI (chalcone isomerase); CHS (chalcone synthase); DFR
(dihydroflavonol reductase); F3H (flavanone 3B-hydroxylase); F3'H (flavonoid 3’-hydroxylase); F3'5'H
(flavonoid 3'5'-hydroxylase); FLS (flavonol synthase); FST: flavonol 4-sulfotransferase; LAR
(leuacoanthocyanidin reductase); PAL (phenylalanine ammonialyase); proanthocyanidins — PAs; UFGT
(UDP-glucoseflavonoid 3-O-glucosyl transferase).

. O nhiéu loai thyc vat, flavonol 1a thanh
phan c6 nhiéu nhat trong cac hop chat
flavonoid va dong vai tro quan trong
(Havsteen 2002). Flanovol quy dinh mau sac,
huong vi, chit lugng va dinh duong cua la,
hoa va qua ¢ thuc vat, ching c6 kha nang
chéng viém, chdng oxy héa, chéng déng mau

va do d6 c6 loi cho stc khoe cia con nguoi
(Butelli et al., 2008; Havsteen, 2002) Thanh
phan ﬂavonol & cac loai thyc vat co thé bao
gom: quercetin, kaempferol va myricetin
(Czemmel et al., 2009; He et al., 2018; Kim et
al., 2014). Bang phuong phap dinh luo‘ng
HPLC He et al. (2018) chi ra ¢ ché c6 ca 3
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loai flavonol va ton tai dudi dang glycosyl hoa
(O-Glycosylated favonols) (He et al., 2018)
Favonol 12 mét trong hai thanh phan chu yéu
cua flavonoid ¢ che (Harbowy & Balentine,
1997) va duogc cho 1a ¢ lgi cho mot s6 bénh
man tinh ¢ nguoi (McKay & Blumberg,
2002). Flavonols dugc tong hop tr cac
dihydroflavonol (dihydroquercetin-DHQ,
dihydrokaempferol-DHK va
dihydromyricetin-DHM) boi enzyme flavonol
synthase (FLS) (Cheng et al., 2014; Czemmel
et al., 2009; Kim et al., 2014) Ngoai ra ¢ cay
ho cai (Arabidopsis thallana) FLS c6 thé
chuyén doi narlngemn thanh
dlhydrokaempferol Hoat tinh cua FLS dugc
nghlen clru lan dau tién ¢ mui tay, hoat dong
cia FLS can co su tuong tic véi 2-
oxoglutarate va Fe (ll) (Britsch et al., 1981)
Sau do, FLS déa dugce nghién ctru ciu trac va
hoat tlnh chtrc ning tir nhiéu loai thuc vét nhu
cdy da yén (Petunia hybrida), cdy cam nhat
(Citrus unshiu), cac cdy trong ho cai
(Arabidopsis thaliana; Matthiola incana), hoa
cam chudéng (Dianthus caryophyllus), nho
(Vitis vinifera), che (Camellia sinensis), ngd
(Zea mays), bach qua (Gingko biloba) (Cheng
etal., 2014).

Gen ma hda cho FLS tir che trong & Han
Qudc di duge tao dong va nghién ctru biéu
hién ¢ E. coli, FLS tii t6 hop dwoc chimg
minh  cé hoat tinh  chuyén  hoa
dihydroquercetin thanh quercetin (Lin et al.,
2007). Chen et al. (2014) cho rang FLS la mot
enzyme da chirc nidng (Cheng et al., 2014),
chirc nang chuyén hoa cac dihydroﬂavonol
khac (DHQ, DHK) va narlngenln cua FLS ¢
cheé chua dugc nghién ciru. O Viét Nam, gen
mi hoa FLS tir ché Thai Nguyén, giéng trung
du xanh va trung du tim da dugc tao dong va

phan tich trinh ty (Hoang Thi Thu Yen va
nnk., 2017). Trong nghién ctru nay, chung t6i
nghlen cru biéu hién gen FLS phan lap tu
giong che trung du xanh trong vi khuén E. coli
Rosetta dé gop phan nghién ctru lam sang t6
churc nang cua FLS 6 cheé.

VAT LIEU VA PHUONG PHAP NGHIEN
cuU

Vector tao dong pJET1.2_FLS mang gen
FLS phan lap tir gidng ché trung du xanh va
vector biéu hién pET32a(+) duoc luu giit tai
Phong Da dang Sinh hoc h¢ gen, Vién nghién
ctru H¢ gen, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

Tao ciu triic biéu hign gen FLS

Vector pJET1.2_FLS duoc cit bang hai
enzyme gi6i han BamHI va Xhol dé thu doan
gen FLS c6 kich thudc 993 bp. Pdng thoi,
phan mg cat bang BamHI va Xhol ciing duoc
tién hanh véi vector biéu hién pET32a(+). Sau
d6, phan tng lai gen FLS vao vector
pET32a(+) sir dung T4 ligase duoc tién hanh
& diéu kién 22°C trong 1 gio. San pham sau do
dugc bién nap vao t& bao vi khuan E. coli
DH10b bang phwong phap sdc nhiét. Khuin
lac dugc chon loc trén méi trudng LB ¢6 bd
sung khang sinh ampicillin (50 pg/ml). Khuan
lac chon loc dugc tién hanh nudi va tach
plasmid, plasmid dugc kién tra bang cit
enzyme gi6i han va PCR véi cap moi dic hiéu
cho gen FLS (Fsa1: 5'-
GGATCCATGGAGGTAGAGAGAG-3'; Faat:
5-GGAGCTCTTGTGGAATCTTATTG-3'.
Vector biéu hién gen FLS tao ra duoc ki hi€u
la pET32a(+) FLS. Cau trac  vector
pET32a(+)_FLS dugc mo ta nhu hinh 2.

Histag-Stag-
Thrombin-
Entorokinase

Trx.tag

Gen FLS His tag

stop

AUG - 108 aa 54 aa

BamHI

331aa 6 aa 5aa-TAA

Xhol

Hinh 2. M6 hinh c4u trtc biéu hién gen FLS
Ghi chd: RBS: Trinh ty nhan biét cua ribosome; Trx.tag gitip ting cuong protein tai t6 hop ¢ dang tan
trong nudc, Histag, Stag 1 trinh tu giGp phat hién va tinh ché protein tai t6 hop, Thrombin va
Enterokinase 14 trinh tu gitip cit chudi amino acid cta protein téi to hop.
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Biéu hién gen FLS

Cau tric biu hién gen md héa FLS
(PET32a(+)_FLS) duoc bién nap vao 2 ching
vi khuan la E. coli Rosettal va, E. coli
Rosetta2 theo phuong phap soc nhiét
(Novagen). Dich nudi té bao duogc cdy trai
trén dia LB ¢ bo sung khang sinh ampicillin
(50 pg/ml), nudi qua dém & diéu kién 37°C.
Céc chung vi khuan dugc xac nhan chira cau
trac biéu hién bang PCR khuan lac véi cip
moi dic hiéu cho gen FLS (Faar: 5-
GGATCCATGGAGGTAGAGAGAG-3'; Fast:
5-GGAGCTCTTGTGGAATCTTATTG-3)).
Tlep theo, cam tmg biéu hién gen FLS trong
cac chung biéu hién & nong do IPTG 1mM
dudi diéu kién 37°C trong 5 gio, cac té bao
dugce thu va xu ly trude khi kiém tra protein
tong s6 trén gel polyacrylamide 14%.

Téi wu biéu hi¢n FLS tdi t6 hop

Chiing E. coli Rosettal chira cdu tric biéu
hién pET32a(+) FLS tao FLS tai to hop
(recomblnant FLS - rFLS) duoc nudi lic trong
moi truong LB 1ong c¢6 bd sung khang sinh
ampICIIIIn (50 pg/ml) qua dém. Tiép theo,
dich nubi dugc lam méi trong 8ml LBA

Kb M 1 2 3
6,0 — 5,9 kb
3,0—
10—
~1,0 kb
A

(ODsoo = 0, 1) Sau 2 gid nudi lic ¢ 37°C, dich
khuan dat gia tri tir ODeoo = 0,6 s€ dugc cam
ung b1eu hién véi IPTG 1mM va tiép tuc nudi
& cac diéu kién nhu sau: 37°C (5 glcr) 30°C (6
gi0), 23°C (8 gid) va 16°C (24 gio va 48 gio)
(Jiang et al., 2013). Thi nghiém dugc thyc
hién cung 601 ching E. coli Rosetta chtra
pET32a(+)_FLS khong cam tng IPTG.

KET QUA VA THAO LUAN
Thiét ké vector biéu hién mang gen FLS

Vector pJETl 2 FLS dugc cit bang hai
enzyme g101 han BamHI va Xhol dé thu doan
gen FLS c6 kich thuge 993 bp. Pong thoi,
phan tmg cit bang BamHI va Xhol ciing duorc
tién hanh véi vector pET32a(+) Tiép theo,
ching t6i thyc hi¢n phan ung lai gen FLS vao
vector pET32a(+), bién nap vao t& bao vi
khuan E. coli DH10B va nuoi trén moi truong
LB chon loc. Chung t6i lya ngau nhién mot s6
dong vi khuan dé phan tich chon dong vi
khuéan mang vector bleu hién pET3Za(+) FLS
bang phan ung cét bang enzyme gioi han va
PCR. Sin pham cua phan tng cat plasmid
bang BamHI va Xhol dugc dién di kiém tra
trén gel agarose 0,8% (hinh 3A).

Kb M

® 1 2 3

6,0— k.
30—k

10—

Hinh 3. Két qua dién di kiém tra san pham cit kiém tra plasmid pET32a(+) FLS
bang enzyme gidi han va PCR khuéch dai gen
Hinh 3A (M: maker 1kb, 1-3: san pham cat enzyme gi6i han tir 3 dong plasmid pET32a(+)_FLS); hinh
3B (M: maker 1 kb, (+): sin phdm PCR tir d6i chimg dwong 1a plasmid pJET1.2_ FLS, (-): san pham
PCR d6i chimg am 1a H,0; 1-3: san phdm PCR tir plasmid pET32a(+)_FLS.

Trén hinh 3A cho thay, plasmid tach chiét
dugc cit kiém tra bing enzyme gioi han
BamHI va Xhol, DNA plasmld bj cat thanh
hai doan: mdt doan 16n c6 kich thudc tuong
ung vaéi Kich thudc vector pET32a(+) (5,9 kb)

va mot doan nho hon c¢6 kich thudc khoang
1,0 kb tuong rng voi doan gen FLS. Nhu vay,
ching t6i da tao duge vector pET32a(+) mang
gen FLS. Pong thoi, phan ung PCR duoc thue
hién vé6i cap mdi nhan gen FLS & 3 dong
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plasmid da kiém tra bang enzyme gi6i han.
San phiam PCR tir 3 dong plasmid déu lén
bang dadm va rd nét co6 kich thudc khoang 1,0
kb tuong ung voi kich thudc cua doan gen
FLS (hinh 3B). Nhu vdy, chiung t6i da tao
duogc dong bién nap vao E. coli DH10b mang
c4u trac biéu hién pET32a(+)_FLS.

Biéu hién gen FLS trong vi khuin E. coli
w M B0 12

6,0 —
30—

1,0 —

Hinh 4. Két qua kiém tra sy c6 mit ctia
plasmid pET32a(+)_FLS trong cac
chung E. coli biéu hién
M: maker 1 kb, (+): san phdm PCR tir ddi ching
dwong 14 plasmid pET32a(+)_ FLS, (-): san pham
PCR d6i chimg am 1a H,0; 1-2: san phim PCR v&i

khuén 14 khuén lac E. coli Rosettal va 2.

FLS 14 mot dioxygenase va thudc siéu ho
20G-Fe(ll) oxygenase. Enzyme nay thuc hi¢n
chtrc ning chuyén hoa dihydroflavonols tao
flavonols théng qua domain diac trung cua
siéu ho 20G-Fe(ll) oxygenase. FLS chi c6
hoat tinh chirc nang day du khi c6 mét cua Fe
(I1) va 2-oxoglutarate. Enzyme nay thuc hi¢n
chtrc ning chuyén hoa dihydroflavonol tao
flavonol thédng qua domain dac trung cho siéu
ho 20G- Fe(II) oxygenase bao gom 95 amino
acid (ttr vi tri amino acid 199—291) (Britsch
et al., 1981; Lin et al., 2007). Mot so nghién
cliiu da chimg minh c6 3 motif quyét dinh dén
chic nang cua FLS (Lukacin & Britsch,
1997). Motif PxxxIRxxx-EQP & dau N (tir vi
tri amino acid 18—29) quyét dinh dén hoat
tinh cua FLS, su thay d6i trinh ty nucleotide &
motif c6 thé 1am mat hoat tinh cua FLS. Motif
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CPQ/RPxLAL (205—>212) la vi tri bam cua 2-
oxoglutarate va vi tri amino acid lién két voi
Fe (217H, 219D va 273H). FLS suy dién cua
gidng  cheé trung du xanh c¢6 motif
CPQ/RPXLAL va motif PXxXIRXxx- EQP bao
thu cao va co duy nhat mét vi tri amino acid
thay ddi so véi trinh ty dd cong bd (19V—A)
(Hoang Thi Thu Yen va nnk., 2017). Dé tao
co s¢ nghién clru lam sang to hoat tinh cua
FLS ¢ che, chung toi tién hanh tao FLS tai to
hop. Sau khi thiét ké thanh cOng, vector tai to
hop pET32a(+) FLS dugc bi€n nap vao 2
chiing té bao biéu hi¢n la E. coli Rosettal va
E. coli Rosetta2. Tlep theo, chung t6i chon
ngiu nhién mot khuan lac tir mdi dia, tién
hanh tach plasmid va kiém tra sy co mat cua
PET32a(+)_FLS trong cac chung E. coli bleu
hién. Két qua kiém tra PCR gen FLS dugc thé
hién & hinh 4.

Két qua dién di hinh 4 cho thay, san phdm
PCR khuéch dai gen FLS tir khuan lac E. coli
Rosettal va 2 déu 1én biang dam va rd nét co
kich thudc khoang 1,0 kb twong ing véi kich
thudc cua doan gen FLS. Tur hai chung E. coli
Rosettal va Rosetta2 mang cau trac biéu hién
PET32a(+)_FLS, chang tdi s dung IPTG dé
cam ng biéu hién gen FLS. Két qua kiém tra
protein tong s6 duoc thé hién & hinh 5.

Rosetta 1
kDal M () s tan

Rosetta 2

tia (-) ts tan tua

66—

45 —
35—

~ <—5283kb

Hinh 5. Két quéa dién di san phim protein FLS
Ghi chd: M: thang protein chuén ciia Fermentas,
(-): @6i ching am 1a ching khong dugc cam tng,
ts: protein téng sb, tan: protein thu dugc & pha tan,
tua: protein thu dugc ¢ pha tua.

Theo tinh toan 1y thuyét, protein tai td hop
thu duoc co kich thuge khoang 52,83 kDa bao
gom FLS c6 kich thudc khoang 36,41 kDa
cung véi doan trinh twy TrxA ma hoa cho
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protein thioredoxin (11,8 kDa), His-Taq (1,68
kDa), S-Taq (1,7 kDa), thrombin (0,63 kDa)
va enterkinase (0,61 kDa) (pET System
Manual, Novagen). Hinh anh dién di (hinh 5)
cho thdy, protein tong s cua cac chung E.
coli Rosettal, E. coli Rosetta2 c6 xuit hi¢n
mot bang protein ddm khéac biét so véi doi
ching. Bang protein nay niam & khoang kich
thudce tuong duong véi kich thude trén ly
thuyét cta protein tai t6 hop. Trong dé, bing
protein ¢ chung E. coli Rosettal to va dam
hon so v6i ching E. coli Rosetta2 thé hién
luong protem nhiéu hon. Pong thoi chiing to1
cling danh gia d¢ tan cua protein tai t6 hop,
chung toi nhéan thiy rang chung biéu hién E.
coli Rosettal, protein FLS biéu hién & dang
tan (pha tan) nhleu hon & dang khong tan (pha
toa — thé vui) nhung sy chénh léch khong qua
Ién. O ching bleu hign E. coli Rosetta2,
protein FLS hau hét biéu hién & dang khong
tan, chi mot lugng nho ¢ dang tan. Su khac
biét vé sy biéu hién FLS pha tan va tia ¢ 2 hai
chung E. coli Rosettal va Rosetta2 c6 thé do
su biéu hién cua gen FLS va yéu té tao FLS
pha tua ¢ cac chung bleu hién khéng giéng
nhau. Két cua FLS tai to hop thu dwoc ciing
phu hop véi két qua nghién ciru biéu hién gen
FLS di cong bé (Lin et al., 2007).

T6i wu diéu kién nhiét do va thoi gian dé
thu rFLS é pha tan

w/o

PTG 23°C 30°C 37°C
kba M S P S P S P S P

—

63—
R S pe— - .esz,&kDa

48__

Hinh 6. T6i wu diéu kién nhiét do dé thu
enzyme tai to hop ¢ pha tan
Ghi chi: w/o IPTG: Dbi ching khong cam tng
IPTG, TS: protein téng sb, S: protein pha tan, P:
protein pha tiia, M: thang chuan protein.

Theo Schein va dtg (1988) (Schein &
Noteborn, 1988), E. coli sinh truéng va phat
trién tot & 37°C. Tuy nhién, cam tng biéu hién

o 37°C, protein ngoai lai dugc tao ra thuong
tich Iy ¢ pha tua. Trong khi cam ung & 23—
30°C, 30-90% protein tai to hop thu dugc &
pha tan. Tang truong va cam tng ¢ 25°C hodc
30°C c6 thé 1a tdi uu néu sir _dung trinh ty
peptide tin hiéu cia modt s vector pET
(Novagen). Chung E. coli Rosettal
PET32a(+) FLS tao FLS biéu hién & dang tan
nhiéu hon chung E. coli Rosetta2 pET32a(+)-
FLS. Do do, chung t6i tién hanh t6i wu nhiét
d6 biéu hién rFLS ¢ ching E. coli Rosettal
pET32a(+) FLS (hinh 6).

w/o
IPTG 16°C, 24h 16°C, 48h
M TS S P S P
kDa
A - -
75 — .

63 —

48 —

- Em——
— e S—
- -

Hinh 7. Téi uu dleu kién thoi gian dé thu
enzyme tai t6 hop & pha tan
Ghi ch: w/o IPTG: Pbi chimg khong cam tng
IPTG, TS: protein tong sd, S: protein pha tan, P:
protein pha tiia, M: thang chuan protein.

Ket qua trén hinh 6 cho thiy lugng protein
tai t6 hop co kich thuge khoang 52,83 kDa
biéu hién kha nhiéu ¢ nhiét do 37°C, 30°C va
23°C, do chinh 1a kich thuéc cua rFLS theo
tinh toan Iy thuyét. O nhiét do cz‘mg cao (30 va
37°C) luong protein thu dugc cang I6n va
cang nhleu & pha tia. FLS biéu hién & nhiét
d6 thap hon (23°C), luong protein dich & 2
pha la tuong duong nhau. Trong mot sb
truong hop, cam ung kéo dai (qua dém) ¢
nhiét d6 thip (15-20°C) da dugc chimg minh
1a nhiét d6 t6i wu thu nhan protem pha tan
(Novagen). Cam trng biéu hién khi giam nhiét
do cung dugc chu’ng minh khi nghién cuu
biéu hién gen md hinh GFP (Jiang et al.,
2013; Schein & Noteborn, 1988). Mat khac,
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nghién cau cua Lin va dtg da chi ra, E. coli
BL21 chtra pET28a(+) FLS tao rFLS ¢ pha
hoa tan nhiéu hon khi cam tng IPTG & nhiét
do 20°C so vei 30°C (Lin et al., 2007). Do do,
ching t6i lya chon nhiét do 16°C dé cam ung
biéu hién va thu rFLS sau 24 va 48 glo cam
ung. Két qua kiém tra protein tong s0 dugc
thé hién ¢ hinh 7.

Két qua & hinh 7 cho thay, khi ha thap
nhiét do va kéo dai thoi g1an biéu hién, lugng
protein khong bi giam di ma lugng protein &
pha tan con nhiéu hon pha tua, dac biét khi
biéu hién ¢ 48 gio.

KET LUAN

Gen FLS phan 14p tir che trung Du xanh
duge gin thanh cong vao vector biéu hién
pET32a(+) va bién nap vao vi khuan E. coli
ching Rosettal va Rosetta2. Nuoi cac chung
vi khuan nay ¢ 37°C va st dung IPTG 1mM
cam tUng biéu hién, rFLS thu dugc c6 kich
thudc 52,83 kDa, ton tai & ca dang khong tan
va dang tan. Trong d6, chung E. coli Rosettal
PET32a(+) FLS tao rFLS bicu hi¢n ¢ dang tan
nhiéu hon chung E. coli Rosetta2 pET32a(+)-
FLS. Tiép theo, ching E. coli Rosettal
PET32a(+) FLS duoc téi wu biéu hién & cac
nhiét do 30°C, 23°C va 16°C (24 va 48 gio).
Sau cam ung 48 gio va nuoi ¢ 16°C, chung E.
coli Rosettal pET32a(+)_FLS tao rFLS lugng
l6n ¢ pha tan.
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