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TOI UU BIEU HIEN CsLAR1 TAI TO HQP
TRONG VI KHUAN E. COLI ROSETTA VA PHAN TiCH HOAT TINH

Hoang Thi Thu Yén'", Nguyén Thi Yén', Huynh Thi Thu Hu¢”, Nguyén Hai Ding™’
ITru'd'ng Dai hoc Khoa hoc - PH Thadi Nguyén

Vign Nghién ciru hé gen - Vién Han lim Khoa hoc va Cong nghé Viét Nam

*Trung tam tién tién vé Héa sinh hitu co, Vién Héa sinh bién - Vién HLKH & CNVN

4Tru’d’ng Dai hoc Khoa hoc va Cong nghé Ha Ngi - Vien HLKH & CNVN

TOM TAT

Gen CsLAR1 phan lap tir ché Trung Du xanh trong tai Thai Nguyén da dwoc gin vao vector
pET32a(+) va biéu hién trong vi khuan E. coli Rosetta. Nghién ciru nay trinh bay két qua tdi wu
biéu hién va phéan tich hoat tinh ciia CsSLARI tai t6 hop (recombinant CsSLARI - rCSLARLY).
Chung E.coli chira pET32a(+) CsLAR1 tao rCsLARI lugng 16n & pha tan khi dugc nudi trong moi
truong LB co bd sung ethanol & nhiét do 16 °C, 24 gid. rCsLARI pha tan duoc 0 trong dich chiét
la ché tudi c6 hoat dong xtc tac lam thay d6i ham luong ctia mot s chit so véi ddi chimg ma
khong phai la catechin, gallocatechin hodc epicatechin. Hoat tinh ctia rCsLAR1 thu dugc ching to
CsLARI c6 thé xtic tac co chat khac & ché ngoai leucocyanidins.

Tur khéa: che Trung Du xanh, leucoanthocyanidin reductase, catechins, catechin, gallocatechin,
CSLARL tdi t6 hop, leucocyanidins
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OPTIMIZATION OF RECOMBINANT CsLAR1 EXPRESSION
IN E. COLI ROSETTA AND ACTIVITY ANALYSIS
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ABSTRACT

CsLARL gene isolated from the TrungDuxanh tea has grown in Thai Nguyen, It was ligated to
pET32a(+) vector and expressed in E. coli Rosetta bacteria. This study presents the optimal
results of expression and activity analysis of recombinant CsLAR1 (rCsLAR1). E. coli strain
containing pET32a(+)_CsLAR1 produces a large amount of rCsLAR1 when cultured in an LB
supplemented with ethanol at 16 °C, after inducing 24 hours. rCsLAR1 is incubated in an extract
solution from fresh tea leaves that alters the content of some substances compared to the control
but not catechin, gallocatechin or epicatechin. The rCsLAR1 activity was obtained, demonstrating
that CsLAR1 can catalyze other substrate in tea in addition to leucocyanidins.
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1. Mé dau

Catechins c6 nhiéu loi ich strc khoe cho con
ngudi nhu kha niang chéng oxi héa [1], cac
hoat tinh phong ngira ung thu tuyén tién liét
va budng trimg [2]; [3], chéng ung thu va
bénh tiéu duong [4-6], ngin chian bénh tim
mach [6]; [7]; ddc biét catechins co thé ciing
dong vai tro trong chong lai tac nhan giy
bénh [8]. Thanh phin catechins bao gdm
Epicatechin (EC), Epicatechin gallate (ECG),
Epigallocatechin (EGC), Epigallocatechin
gallate  (EGCG), catechin (C) va
Gallocatechin (GC) [9]. Catechins duogc chiét
xuét tir choi, 14, than va ré non cla cay che
dugc xac dinh bang phuong phap HPLC. Két
qua cho thdy ham luong EGCG, ECG, EGC
va EC cao hon nhiéu so véi C va GC. EGCG
va ECG chiém wu thé trong l4. Sy tich liy
catechins & chdi va 14 non 16n hon so véi la
truong thanh, than va ré. Tuy nhién, chi EC
dugc phat hién ¢ r& [10]. Cac nghién ctru gin
day chi ra rang ca thanh phan va sy tich liy
catechins c6 tuong quan cao véi mirc do biéu
hién cta cac gen [11-14]. Catechins cua che
dugc tong hop theo 4 nhanh véi sy xic tac
tryc tiép cia 2 enzyme leucoanthocyanidin
reductase (LAR) va anthocyanidin reductase
(ANR). ANR c6 hai isoform dugc ki hiéu 1a
CsANRI1 va CsANR2 xuc tac anthocyanin dé
tao thanh epicatechins (EC va EGC). Chuc
ning cua cac LAR & ché van chua dugc sang
to hoan toan. CsLAR (Camellia sinenis LAR
— CsLAR) & ch¢ ma hoa bdi ba locus gen
dugc dat tén la CsLAR1, CsLAR2, CsLAR3
(con dugc goi la CsLARa, CsLARb va
CsLARc). Bing k¥ thuét Real time PCR dinh
lugng (qQRT-PCR) da xac dinh CsLAR1 va
CsLAR2 c¢6 mirc d6 phién mi giong nhau va
biéu hién nhiéu & chdi non va 14, biéu hién it
trong than va ré. CsLAR3 biéu hién chu yéu &
1é, biéu hién vura phai ¢ 14 va than; muc do
biéu hién cta n6 ¢ ré& 1a gip déi so véi & 14.
Miuc d6 phién ma cua ba CsLAR trong 1a
truong thanh 1 thap nhét trong sd tat ca cac
co quan la [15].

Cho dén nay, cic gen md hoa LAR tir cac loai
thuc vat dugc nghién ctru in vitro va biéu hién
chirc nang xtic tic cac loai leucocyanidin tao
ra cac san pham nhu afzelechin (AFZ), C va
GC [16-19]. Tuy nhién, thuc vét bién doi gen
c6 LAR biéu hién qua mirc dan dén tao ra cac
san pham khac nhau, diéu nay cho thiy LAR
c6 chuc nang phac tap. Gen MILAR
(Medicago  truncatula LAR), DulLAR
(Desmodium uncinatum LAR) duoc biéu hién
& cay thude 1a (Nicotiana tabacum) va cay co
ba la tring (Trifolium repens) nhung khong
phat hién duogc san pham C [17]; [19]. Tuy
nhién, cdy thudc 14 chuyén gen TCLAR
(Theobroma cacao LAR) tao ra ca EC va C
[20]. Cac CsLAR duogc biéu hién ¢ E. coli va
¢6 chirc ning chuyén hoa cac leucocyanidin
tao ra AFZ, C va GC [8]; [15]. Trong khi do,
CsLAR biéu hién qud mic & cdy co
Arabidopsis thaliana nhung khong phat duoc
su xuat hién C. Mit khac, su biéu hién qua
muc cia CsLAR trong thude 14 lai thu duge
EC 1a san pham chinh va C ton tai voi luong
nho [15]. Do d6, nhém nghién ctru gia thuyét
rang cac co chat khac cia LAR c6 thé ton tai
trong thudc 14 ngoai cic hop chat
leucocyanidin. Gia thuyét nay phu hop voi
nghién ctru cta Dixon va dong nghiép chung
minh, MtLAR c6 thé xuc tac co chat méi (4B-
(S-cysteinyl)-epicatechin) tao thanh EC in
vitro [21].

Gen méd hoa CsLAR1 phan lap tir ché Trung
Du xanh d3 duoc tao dong va nghién ciru biéu
hién trong vi khuan E. coli [22]; [23]. Tuy
nhién, protein rCSLARI thu dugc hau hét
biéu hién ¢ dang khong tan, chi mot luong
nhé & dang tan. Trong nghién ctu nay, ching
t6i tiép tuc tién hanh téi wu cac diéu kién
nhiét do, thoi gian va moi trudng cam ung
biéu hién d thu lwong 16n rCsLAR1 ¢ pha
tan phuc vu phan tich hoat tinh sinh hoc.

2. Nguyén liéu va phwong phap

2.1. Nguyén li¢u

Chung E.coli Rosettal va Rosetta2 chua
vector biéu hién pET32a(+)_CsLAR1 duoc
luu gilr tai Phong Pa dang sinh hoc hé gen,
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Vién nghién ctu hé gen, Vién Han l1am Khoa
hoc va Cong nghé Viét Nam.

2.2. Phwong phap

2.2.1. Téi wu biéu hién rCSLARL

Dich nudi chung E. coli Rosettal va Rosetta2
chtra ciu trac biéu hién gen mi hoa CSLAR1
trong vector pET32a(+) dugc phuc hoi va ciy
trai trén dia LB co6 bd sung khang sinh
ampicillin (50 mg/L), nudi qua dém ¢ diéu
kién 37 °C. Tiép theo, chon mot khuan lac
don E. coli Rosettal/ pET32a(+)_CsLAR1
trén dia bién nap nudi lic trong méi truong
LB long c6 bd sung khang sinh Ampicillin
(50 mg/L) qua dém. Dich khuén nudi qua
dém dugc lam mai trong 8 ml LBA (ODggyo =
0,1). Sau 2h nuéi lic ¢ 37 °C, dich khuan dat
gia tri tt ODggp = 0,6 s€ dugc cam Ung biéu
hién v6i IPTG 1mM va tiép tuc nudi & cac
diéu kién nhu sau: 16°C-24 h va 48 h, 23 °C-8
h, 30 °C-6 h va 37 °C-5h [24]. Thi nghiém
dugc thyc hién cing dbi chimg E. coli
Rosetta chira pET32a(+) CsSLAR1 khong cam
ung IPTG.

Nghién ctru anh huong ctia méi truong LB co
b6 sung thém ethanol dé cam tmg biéu hién gen
CsLARL1 theo Chhetri va dtg (2015) [25], dich
nudi E. coli Rosettal/pET32a(+) CsLAR1 va
Rossetta2/pET32a(+)_CsLAR1 dat ODgy = 0,6,
sau d6 bo sung ngay ethanol (ethanol 1%, 2%
va 3%) vao méi truong trudc khi cam tmg biéu
hién & diéu kién 16 °C, 24 h va IPTG 1 mM.
Trong ca 2 truong hop, cin té bao sau cam
ung duoc thu va hoa véi dém PBS 1x, pH 7,4
sa0 cho ODgy cia cac mau duwa vé gia tri 10.
Dich ndy dugc siéu 4m pha té bao dé thu
protein tong s6 va thuc hién ly tdm thu
protein pha tan va pha tiia (Novagen). Két qua
dugc kiém tra bang dién di trén gel SDS-
PAGE 12,6% (25ul/giéng).

2.2.2. Chudn bj mau rCsLAR1 dé sdc ky

Nudi chung vi khuin E.  coli
Rosettal/pET32a(+)_CsLAR1 véi lugng nho
trong méi truong LB ¢6 bd sung Amplicillin
(50 mg/L) qua dém. Nudi mai lai dich khuan

trong mdi trudng LBA mai, nudi lac 200 v/p
& 37 °C dén khi ODgg dat 0,6. Tiép theo bd
sung ethanol 1% va cam ung biéu hién
CsLAR1 voi IPTG 1mM & 16 °C, nudi lic
200 v/p. Sau 24h nudi ciy, rCsLAR1 ¢ pha
tan dugc thu nhan bang siéu &m phé v té bao
va ly tam. Chuyén dung dich chaa rCsLAR1
vao ong falcol 50 (20 mL/éng). Lam twong tu
Vi Vi khuan khong duoc cam tng biéu hién.
Tiép theo, bd sung vao dung dich glycerol
10% (w/v), 100 mM KPi (pH 7,0), 4 mM
dithiothreitol (DTT), 0,5 mM NADPH va 500
uL dich chiét 14 cheé twoi (3 g/25 mL, 6 g/25
mL). Lic déu va o & 30 °C. Sau 4 h u, ly tam
4000 v/p, 15 pht thu dich nudi ciy dé kiém
tra hoat tinh cua enzyme bang HPLC.

2.2.3. Phuong phap sdc ky

Phuong phép sic ky dugc thuc hién nhu mo
ta cia Hoang Thi Thu Yén va dtg (2018) [23].
Pha dong sir dung hé dung moéi kénh A H,O
(acetic 1%) — kénh B ACN duoc thiét lap
gradient bién thién tir ti 1& 95/5 dén ti 1& 5/95
trong 45 phit; Téc d6 dong: 0,5 mL/phit;
Luong bom mau: 20 uL; thoi gian phén tich:
45 phut; Nhiét do cot: 25°C; Budc song lua
chon: 280 nm. Hé théng LC-MS dugc két ndi
v6i phin mém Agilent OpenLAB Control
Panel. Khi nito dugc bom véi tde do dong 5,0
L/phut, ap suat dau phun dat 40 psi, nhiét do
lam kho dat 250°C. Ché d6 bin manh phd
khoi Iya chon ESI & mode negative véi
khoang phd quét tir 250 dén 400 nm.

3. Két qua va thao luin

3.1. Toi wu diéu kién nhigt dé va thoi gian
dé thu rCsLARI ¢ pha tan

Gen mé hdéa CsLAR1 tir giong ché Trung Du
xanh trong tai Thai Nguyén di dugc phan lap
cO kich thudc 1,029 kb, ma héa 342 amino
acid. CsLAR1 co tinh bao thu ¢ cadc amino
acid lién két véi co chat, trong khi vung lién
két voi NADP tat ca cdc mau cong bé déu 1a
S, con mau ché Trung Du xanh la C. Motif
RFLP va THD cé tinh bao thu cao, trong khi
motif ICCN cua CsLAR1 tir ché Trung Du
xanh ¢6 1 vi tri amino acid khac biét so véi
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cac trinh ty con lai 1153T. Motif ICCN nam
gan vj tri lién két co chat, cho thay dot bién
nay c6 thé co tam quan trong déi véi hoat
dong ciia CsLAR1 [22]. Vector tai t6 hop
pET32a(+) mang gen CsLAR1 duoc bién nap
vao 2 chung té bao biéu hién 1a E. coli
Rosettal va E. coli Rosetta2. Protein tai to
hop thu duge c6 kich thuéc ly thuyét khoang
54,04 kDa bao gdm CsLAR1 theo tinh toan ly
thuyét 1a khoang 37,62 kDa cung véi doan
trinh ty TrxA mé& hoé cho protein thioredoxin
(11,8 kDa), His-Taqg (1,68 kDa), S-Taq (1,7
kDa), thrombin (0,63 kDa) va enterkinase
(0,61 kDa). Trong nghién cau cong b trudc
day, protein rCSLARL & ca 2 chung hau hét
biéu hién & dang khdng tan, chi mot lugng
nho ¢ dang tan [23]. Bé thu rCsLAR1vGi
lugng I6n & pha tan, ching tdi tién hanh
nghién citu anh huong caa nhiét do va thoi
gian biéu hién.

Theo Schein va dtg (1988) [26], E. coli sinh
truong va phat trién tot & 37 °C. Tuy nhién,
cam ung biéu hién & 37 °C, protein ngoai lai
dugc tao ra thuong tich liy & pha tia (thé
vui). Trong khi cam tng ¢ 23 — 30 °C, 30-
90% protein tai to hop thu dugc & pha tan.
Tang trudng va cam tng ¢ 25 °C hodc 30 °C
¢6 thé 1a tdi wu néu sir dung trinh ty peptide
tin hiéu cua mot sd vector pET (Novagen).
Trén co s& d6, ching toi tién hanh téi wu
nhiét d6 biéu hién rCsLARI, két qua nghién
ctru trinh bay & hinh 1.

wio
P1G 3% WrC ITC

M s S P S P S P

Hinh 1. T6i wu diéu kién nhiét dg va thoi gian dé
thu enzyme tdi to hop o pha tan
w/o IPTG: Déi chimg khong cam tng IPTG, TS:
protein tong sd, S: protein pha tan, P: protein pha
tua, M: thang chuan protein

Két qua trén hinh 1 cho thay lugng protein
ngoai lai c6 kich thudc khoang 54,04 kDa
biéu hién kh4 nhiéu & nhiét do 37 °C, 30 °C va
23 °C. D6 chinh 1a kich thuéc cua rCsLARI
theo tinh toan 1y thuyét. Tuy nhién, hau hét
lugng protein CsLAR1 thu dugc déu biéu
hién & pha tia. Trong mot sd truong hop, cam
g kéo dai (qua dém) ¢ nhiét do thap (15 —
20 °C) da dugc chirng minh 1a nhiét do toi vu
thu nhan protein pha tan (Novagen). Cam ung
biéu hién khi giam nhiét d6 cling dugc chung
minh khi nghién ciru biéu hién gen mé hinh
GFP [24]. Do d6, ching t6i lya chon nhiét do
16°C dé cam ung biéu hién va thu rCsLARI
sau 24 va 48 gid cam ung. Két qua dién di
kiém tra rCsLAR1 thu dugc trinh bay 6 hinh 2.

w/o
PTG 16°C, 24h 16°C, 48h

M S P S P S P
kDa
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Hinh 2. T6i uu diéu kién phz_et do va thoi gian aé
thu enzyme tdi to hop ¢ pha tan

w/o IPTG: D(A)’i chung khong cam ung IPTG, TS:
protein tong so, S: protein pha tan, P: protein pha
tua, M: thang chuan protein
Két qua & hinh 2 cho thay, CSLAR1 biéu hién
chii yéu & pha taa va biéu hién it hon & diéu
kién 16 °C, 48 h. Vi vay, trong nghién cau tiép
theo chiing tdi lya chon nhiét do 16°C va sau 24

gio cam tmg dé thu CsLAR1 & pha tan.

3.2. Ting cwong biéu hi¢n rCsLARI é pha
tan trén nén méi trwong LB c6 bo sung
ethanol

Nghién ctru ctia Chhetri va dtg (2015) chi ra
proein tai t& hop & pha tan dugc biéu hién
tang khi bd sung ethanol vi ethanol 1a mot
phan tir ludng cuc va c6 thé anh huong dén
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moi truong, hoat dong cua mang té bao lam
ting cuong tong hop DNA. Do do, ethanol
dugc nhom nghién ciu cho rang co vai tro
ting cuong tong hop protein. Hon nita,
ethanol ¢ thé gitp ting cudng kha niang hoa
tan clia protein tai to hop va 6n dinh trang thai
ty nhién cta protein. Tuy nhién, co ché phan
tir ethanol ting cudng biéu hién protein tai to
hop & E. coli van chua dudc sang to [27].
Trén co s& do, dé thu nhan CsLARI & pha tan
chung t6i b sung ethanol vao méi truong
nudi ngay trudc lac cam ung ddi véi ching
biéu hién. Két qua nghién ctru duoc trinh bay
trén hinh 3.

1 2 3 ac M 4 S 6

=
=

-

Hinh 3. Pién di san pham biéu hién rCsLAR1 khi
cam ¢ng bé sung EtOH
DC: d6i chung khong cam tng, 1-3: pha tan ching
E. coli Rosettal/pET32a(+) CsLARL c6 bd sung
1an luot 1%-2%-3% EtOH, 4-6: pha tan chung E.
coli Rosetta2/pET32a(+) CsLARL c6 bd sung lan
luot 1%-2%-3% EtOH, M: Thang chuan protein

Két qua ¢ hinh 3 cho thay, ching E. coli
Rosetta2/pET32a(+)_CsLAR1 khong thu dugc
protein dich biéu hién ¢ pha tan. Tuy nhién,
doi Vi ching E. coli
Rosettal/pET32a(+) CsLARL, protein
CsLARI di biéu hién trong pha tan véi lugng
kha 16n. Nhu vay, ching t6i da tdi wu biéu
hién CsLAR1 ¢ pha tan thanh cong.

Phan tich hogt tinh CSLARL tai té hop

Céc loai leucocyanidin 13 co chit truc tiép cua
CsLAR1, khdng bén va khong c6 sin trén thi
truong. Do d6, ching t6i khong thé tryuc tiép
phat hién hoat tinh xGc tac cua rCsLARL.
Chuing t6i da st dung rCsLAR1 ¢ pha tan tron
v6i dich chiét caa 14 ché twoi va tién hanh phan
ung ¢ nhiét do thich hop. Hoat tinh sinh hoc
cia rCsLAR1 duoc phan tich va kiém tra trén
hé thong LC-MS, két qué thé hién ¢ hinh 4.
Két qua hinh 4 cho thdy sic ky d6 ciia mau
dbi chung, cac chatsd 1, 2, 3, 4 ¢ ham luong
thap hoidc khong c6. Tuy nhién, & mau sau khi
1 v6i dich rCsLAR]1 thi ham luong 4 hop chat
nay ting 1én rd rét. Sic ky d6 cua 4 chét véi
ham luong khong khac nhau khi tang ham
luong rCsLAR1 trong phan tng, diéu nay ¢
thé giai thich do ngudn co chit CsLARI xuc
tac gidng nhau. Nhu vy, budc dau c6 thé xac
dinh CsLARI1 ¢6 hoat tinh sinh hoc va hoat
dong tot.

" DCLAR

0
oo 2
1 A a “4
A \ \ /\ ANL A |
L i e % 4 W M S )
Al LAR1
L= g
» 1 a
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) ad AN A P— |
——— YO " S, T Y, I, TSI r"
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1 3
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” \ APAA NS / "
— T S O T (O, )

Hinh 4. Sic ki do UV 280nm phan tich hoat tinh ciia rCsLARI

DC LAR: Séc ky d6 miu ddi chimg khong chita rCsLAR1; LAR1 va LAR2: Séc ky db hoat tinh ciia
rCsLARI v6i ham lugng tuong trng 3 ¢/25 mL va 6 g/25 mL
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Hinh 5. Ph6 ESI-MS negative ciia 4 chd't,thay doi khi phan tich hoat tinh cia CsLARI trong dich chiét ld
che lwoi A (chat 1), B (chat 2), C (chat 3), D (chdt 4)

Theo nghién ciru ctia Pang va dtg (2013);
Wang va dtg (2018), CsLAR1 xuc tac cac co
chat c6 thé cho cic san phdm catechin (m/z
289), epicatechin (m/z 290) hoac
gallocatechin (m/z 306) [8]; [15]. Trén hé
théng LC, pic tin hiéu cia cac chit 1,2, 3 va
4 duoc phat hién 1an luot tai thoi gian luu 5,5
phat, 5,8 phat, 6,8 va 10,5 phat (Hinh 4).
Pong thoi, hé thong MS phat hién duogc pic
ion phan tir tai m/z 257,0 [M-H], 260,0 [M-
H]', 345,0 [M-H] va 345,0 [M-H] tuong ung
véi céc thoi gian luu trén (Hinh 5). Nhu vay,
cac chét thay doi thu dugc c6 pic ion phan tir
khong phai 1a catechin, epicatechin hodc
gallocatechin nhu chuc nang cua CsLARI1 da
cong bd. Do do, can co nghién ctru thém dé
xéac dinh rd cac hop chat nay. Hoat tinh cua
rCsLARI thu duoc ching t6 CSLARI c6 thé
xuc tac co chat khac & ché ngoai nhom cht
leucocyanidin.

4. Két luan

Chung E. coli Rosettal chtra
pET32a(+)_CsLAR1 dugc nudi trong moi

truong LB ¢6 bo sung ethanol ¢ nhiét do
16°C, cam g sau 24 gi¢ tao rCsLAR1 luong
16n & pha tan. Bang k§y thuat HPLC da phat
hién rCsLAR1 pha tan c6 hoat dong xtc tac
lam thay ddi ham lugng cuia mot s6 chit so
v6i ddi chimg ma khéng phai 1a catechin,
gallocatechin hodc epicatechin khi dugc 1
trong dich chiét che.

Loi cam on

Cong trinh thyc hién duoc hd trg kinh phi tir
dé tai cép B6 Gido duc va Pao tao, mi sb
B2016-TNA-24.
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