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TOM TAT

Enterokinase 1a mot serine protease thuong duoc wng dung & mot sé linh vuc nghién ciu cong

nghé sinh hoc. Bé sir dung cho cac muc dich dé, chudi nhe cua enterokinase mang hoat tinh x(c tac
ctia enzyme duoc nghién ciru dé biéu hién tai to hop vi viéc tach chiét enterokinase tu nhién thuong
khong hiéu qua. Trong nghién ctiu ndy, ching toi trinh bay céc két qua nghién ctu tao enterokinase
chudi nhe téi t6 hop c6 hoat tinh trong Escherichia coli. Protein dung hop thioredoxin-enterokinase
(trx-ent) duoc biéu hién trong E. coli chi thé hién hoat tinh biang kha nang tu phan cét khi duoc biéu
hién & dang khong tan véi diéu kién bién tinh bang guanidine va tai gap cudn phu hop. Trong khi dé,
enzyme biéu hién & dang tan ciing nhu 1 dang khong tan dwoc bién tinh bang urea thi khéng c6 hoat
tinh. Nong do guanidine dwoc sir dung 12 6M cling véi cac didu kién tai gap cudn tuan tu 1a cac dém
oxi hoa chtra glutathione oxi héa, tiép theo 1a diéu kién khir sir dung glutathione khir cling véi chat
lam tang kha ning tan arginine, protein dung hop Trx-ent sau d6 di c6 kha ning tu phan cit. Protein
enterokinase chudi nhe tai to hop c6 hoat tinh vai kich thudc khoang 35 kDa trén dién di bién tinh
Tris-glycine. Nhitng thir nghiém ban dau cho thay enterokinase c6 kha ning phan cét co chat trx-
sumoprotease thanh thioredoxin va sumoprotease. Két qua nay 1a co s cho nghién cau tinh ché

enterokinase c6 hoat tinh dé wng dung trong cdng nghé biéu hién protein tai t6 hop.
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MO PAU

Enterokinase, con  dwoc  goi la
enteropeptidase, 1a enzyme dau tién dwoc biét
dén c6 vai trd phan giai cac tién protein enzyme
thity phan dé tao thanh trang thai hoat dong. N6
duoc xem 1a mot vi du dién hinh vé viéc cac
serine protease da duoc tao ra nhu thé nao dé diéu
hoa qua trinh trao doi chat. Vai trd chinh cua
enterokinase  1a  chuyén  héa  tién
chét trypsinogen thanh dang enzyme trypsin hoat
dong bang cach nhan biét va phan cat trinh ty
peptide dac hiéu, Asp-Asp-Asp-Lys (Zheng et al.
2009). Dang hoat dong cua trypsin kich hoat cac

zymogen tiéu hoa khac nhu chymotrypsinogen,
proelastase, procarboxypeptidase va prolipase
trong rudt. Sy suy giam chirc nang sinh hoc quan
trong cua enterokinase bam sinh & rugt dan dén
triéu ching tiéu chay nang, khong phat trién,
giam tiéu cau va phu né.

Enterokinase dugc tong hop dudi dang cac
zymogen don chudi véi trinh ty cia dau N-
propeptide c6 do dai khac nhau. C&c enzyme nay
dugc kich hoat béi sy phan cit & phia dau
carboxyl cua axit amin lysine hoac arginine co
trong motif nhan biét cua enzyme trypsin. Khi
duoc kich hoat, enzyme nay van con ving lién
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két mang té bao thong qua mot lién két disulfide
bao ton cac don vi pro- va x(c tac cua enzyme.
Enterokinase thuéc nhdém chymotrypsin va cé
ciu triic twong tu nhu cac protein cuia nhém nay
(Sadler, 2013). Dang truong thanh cua
enterokinase la mot serine protease (EC 3.4.21.9)
bao gébm 2 chudi lién két véi bang mot cau
disulfide, trong d6 chudi ning cé kich thuéc
khoang 82-140 kDa, c6 chirc nang lam neo
enterokinase bdm vao mang ngoai cia mang ruot
non va chudi nhe c6 kich thuéc 35-62 kDa chira
don vi xUc tac.

Viéc tach chiét enterokinase ty nhién thuong
bi han ché do gia thanh cao va thudng nhidm céac
protease khac dan dén phan huy protein enzyme
(Vozza et al. 1996). Do d6, biéu hién protein
ngoai lai dung cho nghién ctru va ung dung la
giai phap duoc lya chon. Cac nghién ctru di biéu
hién va tinh ché chudi nhe mang hoat tinh x(c tac
c6 ngudn gée tir bd, chudt va ngudi trong céc hé
biéu hién nhu E. coli (Chun et al. 2011; Collins-
Racie et al. 1995; Gasparian et al. 2006; Huang
et al. 2007; Kitamoto et al. 1994; Niu et al. 2015;
Skala et al. 2013; Yuan, Hua 2002) va trong nam
men (Melicherova et al. 2017; Peng et al. 2004;
Pepeliaev et al. 2011; Smith, Johnson 2013). Tuy
nhién, enzyme tai t6 hop thuong dwoc biéu hién
va kha niang thu protein & muc do rat thap. Trong
nghién cau nay, ching tb6i nghién ciu tao
enterokinase tai t6 hop c6 hoat tinh st dung hé
thdng E. coli vai thir nghiém cac diéu kién biéu
hién dang tan hay dang khong tan két hop véi tai
cuon gap protein.

NGUYEN LIEU VA PHUONG PHAP
Nguyén li¢u
Chiing vi sinh vdt, plasmid

Chung E. coli BL21 Rosetta (Invitrogen, Hoa
Ky) sa dung dé bicu hién gen, plasmid
pET32a(+)/ent dugc thiet ké trong nghién cuu
trudc (Phuong et al. 2018).

Hoéa chit, enzyme

Hoa cht, enzyme str dung cho nghién ctru
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APS, TEMED, chloroform, ethidium bromide,
glucose, glycerol, glycine, isoamyl-alcohol,
ethanol, methanol, peptone, yeast extract, SDS,
Tris, acrylamide, bis-acrylamide, agar, agarose,
coomassie brillian blue (Merck, Buc); khang sinh
ampicilin, GSH, GSSG, khing thé khang
thioredoxin duoc san xuat tir tho, khang thé 2 anti
rabbit 1gG-peroxidase, TMB (Sigma, Hoa Ky).

Phuong phap
Biéu hién enterokinase

Chung E. coli Rosetta mang vector biéu hién
pET32a/ent dugc nudi cdy trong mdi truong
LBA, nudi lic 200 vong/phit & 37°C qua dém.
Sau d0, dich t& bao nudi qua dém duoc chuyén
sang moi truong LBA mai voi ODegoo khoang 0,1,
nudi tiép ¢ 37°C, lic 200 vong/phat dén khi
ODgoo dat 1. Dich nudi cdy dugc cam ¢ng vai cac
nong do isopropyl - D- thiogalactopyranoside
(IPTG) va chuyén sang nudi lic 200 vong/phut &
cac nhiét o thir nghiém khac nhau va thoi gian
thu mau khac nhau.

Tdch chiét protein tdi té hop tir té b3o E. coli

Té bao E. coli tai to hop sau khi 1én men dugc
thu lai bang ly tam 5000 vong/phdt trong 5 pht.
Té bao dugc huyén phu trong dém thich hop dé
dwa miu vé ODey = 10. Dich té bao duoc siéu
am trong 10 phat (3 gidy/xung, nghi 3 gidy gitra
cac xung) véi cuong do 85 Amp. Sau siéu am,
mau duoc ly tam 8000 vong/phut trong 10 phut
dé phan thanh pha tan va pha tua. Pha taa duoc
hoa lai vé thé tich ban dau trong dém phu hop.
Cac mau tan va tua déu duoc dién di kiém tra trén
gel SDS-PAGE 12,6% (Laemmli, 1970).

Tinh ché enterokinase tai té hgp ¢ dgng tan

Trong nghién ctru trudc, chiing to6i da nghién
ctu biéu hién protein dung hop trx-ent & dang tan
(Phuong et al. 2018). Mau protein pha tan duoc
b sung thém NaCl va imidazol dé dat ndng do
cudi cung 12 0,1 M NaCl va 10 mM imidazole
(twong &ng véi dém gan mau 18n cot). Qué trinh
tinh ché dugc thuc hién véi cot Histrap loai 5 ml
(Amersham). Sau khi can bang cot véi 5 thé tich
cot (CV) dém gin mau chira Tris HCI 20 mM,
NaCl 0,1 M, imidazole 10 mM, pH 8, mau
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protein duge dua lén cot Voi téc do 1,5 ml/phdt.
Dé loai cac protein gan khong dic hiéu 1én cot,
cot dugc rara véi 10 CV dém ria 1 chaa Tris HCI
20 mM, NaCl 0,1 M, imidazole 50 mM, pH 8,
tiép theo 1a 5 CV dém rua 2 chaa Tris HCI 20
mM, NaCl 0,1 M, imidazole 100 mM, pH 8. Cuéi
cling, mau protein duoc tach ra khoi cot bang 5
CV dém thu mau chaa Tris HCI 20 mM, NaCl
0,1 M, imidazole 250 mM, pH 8.

Tinh ché enterokinase tai té hgp dwec biéu hiégn
¢ dang khong tan

- Truong hop xtr Iy bién tinh véi Urea

Té bao E. coli sau khi biéu hién enterokinase
duogc hoa trong dém Tris—HCI 20 mM, NaCl 500
mM, pH 8.0 sao cho ODgy=10 va dugc siéu am
trong 10 phut (3 gidy/xung, nghi 3 gidy gitra cac
xung) véi cuong do6 85 Amp. Mau dugc ly tam
8000 vong/phut trong 10 phut dé thu tua I1a cac
protein khong tan. Tua nay dugc rira 1 1an voi
dém néu trén. Mau protein duoc tai gap cuon
bang dém c6 chira urea theo phwong phap cua
Tan va dong tac gia (2007). Vé co ban, mau
protein pha khong tan duogc tiép tuc ria trong
dém (urea 2 M, mercaptoethanol 0,25% va triton
X-100 1%), thu tua protein. Sau d6, mau protein
dugc hoa tan trong dém bién tinh urea 8M, 2-
mercaptoethanol 1%. Tiép theo, pha lodng mau 5
|an trong dém A da dé lanh (NaCl 500 mM, Tris—
HCI 20 mM, pH 8.0) co b sung glycerol 20%.
Mau sau d6 duoc tham tich trong 200 ml dém A
va dbi dém 3 lan ct sau 4 gid tham tich. Cudi
cling, tham tich trong dém B (CaCl,2 mM, NaCl
100 mM va Tris—HCI 20 mM, pH8) ¢ 15-18°C
trong 48 gio.

Ngoai ra, mau tia protein ciing da duoc thir
nghiém tai gip cuon theo quy trinh: Siéu &m phé
té bao trong dém Tris 20 mM, pH8. MAu tua
protein & nong d6 4 mg/ml dwoc lam tan trong
dém Tris 20 mM, pHS8, urea 8 M, DTT 20 mM.
Sau d6, pha loang mau 100 1an trong dém Tris 20
mM, urea 1 M, GSSG 1 mM, GSH 3 mM, pH 8.0
va duoc 1 6 20°C trong 24 gid. Bén canh d6, mau
protein cling dugc thir nghiém pha loang trong
dém c6 bd sung arginine 0,5 M va CaCl, 20 mM
(Woldicke et al. 2013).

- Trudng hop xtt ly bién tinh bang guanidine

Té bao E. coli sau khi biéu hién enterokinase
dugc thu lai bang ly tdm va dugc hoa trong dém
Tris—=HCI 20 mM pH 8, EDTA 10 mM, triton X-
100 1% sao cho ODe=10. Té bao dugc pha v&
bang siéu &m trong 10 phat (3 gidy/xung, nghi 3
gidy gitra cac xung) véi cuong d6 85 Amp. Dich
pha t& bao duoc phan pha biang ly tm 8000
vong/phut trong 10 phdt ¢ 4°C va can duoc rua 1
lan v6i dém pha té bao ¢ trén. Mau protein Trx-
ent ¢ dang khong tan nay dugc nghién ctu tinh
ché tai gip cuon theo phuong phap cua
Gasparian va dong tac gia voi mot sb thay doi
(Gasparian et al. 2003). Pha khéng tan chta
protein dung hgp Trx-ent dugc hoa tan trong dém
bién tinh Tris 0,1 M, pH 8, EDTA 1 mM,
dithiothreitol 20 mM va guanidine 6 M. Phan
khong tan duoc loai bo biang ly tam
8000 vong/phdt trong 10 phat ¢ 4°C. Protein tan
trong dém bién tinh duwoc tham tich trong
guanidine 3 M, pH 3 trong 3 gi& va thu phan dich.
Dich protein dugc bd sung voi luong twong
duong dém oxi hdéa (Tris 100 mM, pHS,
guanidine 6 M, oxidized glutathione 100 mM)
duoc u qua dém & nhiét d6 phong. Sau d6, mau
duoc tham tich trong guanidine 3 M, pH 8 trong
3 gio. Mau duoc pha loang 10 lan hoac 30 lan
trong dém tai gap cudn (arginine 0,7 M, pH 8,5,
reduced glutathione 2 mM, EDTA 1 mM,
glycerol 10%) 1 72 gio & 4°C. Cudi cung, méu
protein Trx-ent duoc tham tich trong dém Tris 50
mM, pH 8 va CaCl, 2 mM trong 8 gio ¢ 25°C.

SDS-PAGE va Western blot

Sau khi dién di bién tinh protein trén gel
SDS-PAGE (Laemmli, 1970), protein dugc
chuyén sang mang PVDF ¢ 18 V trong 30 phdt
trén hé thong chuyén mang Trans-blot Semi-dry
(Biorad, Hoa Ky). Protein Trx-ent dugc nhan
biét bang khang thé khang thioredoxin theo
phwong phap nhu mé ta (Ha et al. 2017). Vé co
ban, mang duoc phu véi khang thé 1 (khang thé
khang thioredoxin) dwoc san xuat tir tho pha
lodng 500 lan trong 10 ml sita tach bo 5% lén
mang trong 1 gio. Khang thé 2 (anti rabbit IgG-
peroxidase) pha lodng 5000 lan trong 10 ml sita
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tach bo, 1 1 gid. Hién mau protein bang dung
dich co chat TMB.

KET QUA VA THAO LUAN

Tinh ché protein enterokinase dung hgp véi
thioredoxin dwoc tong hep ¢ dang tan

Trong nghién ctru trude, chung t6i da cong
bé két qua biéu hién enterokinase dung hop Vi
Trx. Muc dich cua viéc dung hop véi trx 1a dé tao
ra protein enterokinase c6 hoat tinh thi s& c6 hién
twugng ty cat tai vi tri néi gita Trx va
enterokinase. Két qua nghién ctru cac diéu kién
biéu hién cho thay, protein dung hop c6 thé duoc
t6ng hop ¢ dang tan tét trong méi truong LBA ¢6
bd sung 0,5 M sorbitol va 1 mM betaine trong
diéu kién s6c tham thau véi nhiét d6 20°C ciing
nhu viéc biéu hién ddng thoi voi chaperone cé
thé lam tang tinh tan cua protein tai to hop. Két
qua tach chiét protein tai to hop ciing chi ra rang,
& nhiét do 1én men 20°C, Trx-ent chiém khoang
70% & phan doan tan khi hoa dich té bao trong
dém Tris 20 mM pH 8. Cac diéu kién dém con
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lai, protein tai to hop tan véi ham luong rét it chi
khoang 10% trong dém Tris 50 mM pH 8 hoac
khéng tan trong H,O va Tris HCI 20 mM pH 8
c6 b6 sung 50 mM NaCl va 2 mM CaCl,. Nhu
vay, dém phé té bao Tris 20 mM pH8 Ia phu hop
dé thu protein Trx-ent dang tan (Phuong et al.
2018).

Nhirng nghién ctu vé tinh ché enterokinase
tai t6 hop dd duoc chung t6i thar nghiém. Theo
thiét ké protein Trx-ent c6 chua trinh ty 6
histidine dung cho tinh ché protein bang sic ky
&i luc. Vi vay, cot sac ky &i luc voi Ni2* da duoc
st dung dé tinh ché protein tai to hop Trx-ent.
Két qua cho thiy so v6i mau protein tan téng sé,
phan doan thu dugc sau tinh sach c¢6 ham luong
protein Trx-ent cao (Hinh 1). Nhu vay, mau
protein dugc bam 1én cot khé tét va protein Trx-
ent duoc thoi ra tap trung chu yéu & phan doan
thu mau véi nong do imidazole 250 mM. Mau
protein nay duoc loai imidazole va dugc dung
cho thir nghiém danh gia hoat tinh enzyme
enterokinase.
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Hinh 1. Trx-ent dang tan dwoc tinh ché bang cot séc ky i lyc histidine. A: kiém tra két qua tinh ché bang SDS-
PAGE. TS: Mau protein tong so & pha tan; F: Mau protein khdng bam c6t; W1, W2: Cac phéan doan twong tng
vé&i dém rira 1 va 2; E1, E2, E3: Cac phan doan thu mau. B: Sac ky do tinh ché protein Trx-ent trén hé thong

séc ky FPLC, cot Histrap 5 ml.

Theo cac nghién ctu, ion kim loai can thiét
cho hoat dong cua enzyme enterokinase. Ching
t6i da bd sung thém ion kim loai hoa tri 11 (Ca*")
Va0 C4c mau enzyme thd ciing nhu enzyme tinh
ché duoc thir nghiém. Tuy nhién, cac két qua
dénh gia hoat tinh cho thay Trx-ent d4 khong xay
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ra hién twong tu cit dé tao ra enterokinase va
thioredoxin. Sau nhiéu nd lyc téi wu diéu kién 1én
men, diéu kién tach chiét 1am tang kha ning tan
cling nhu diéu kién phan ung cit dé cho Trx-ent
tan c¢6 kha nang ty cit cia enzyme dang tan
nhung hoat tinh cua enzyme enterokinase khong
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dugc thé hién. Mot trong nhitng Iy do la rat c6
thé trong phan tir enzyme enterokinase c6 chira
nhiéu cau disulfide nén mic du protein c6 thé
dugc tao ra ¢ dang tan nhung ciu tric hoat tinh
véi cac cau disulfide chinh xac van chua dam bao
vi vay protein van khéng c6 hoat tinh cia enzyme
enterokinase.

Biéu hi¢n va tinh ché protein enterokinase &
dang khéng tan

Viéc biéu hién va tinh ché enterokinase tai to
hop ¢ dang tan khong thanh cong cé thé do
enterokinase c6 chira nhiéu cau disulfide. Phan
tr enterokinase ¢ 9 gbc cysteine trong d6 c6 4
cau disulfide. C6 thé trong té bao chat cua té bao
E. coli khong dam bao hinh thanh dung lién két
disulfide dé tao dung ciu trdc cuon gap dam bao
hoat tinh ciia enzyme. Vi vay, ching toi chuyén
sang nghién ctru enterokinase khong tan sau do
bién tinh va hoi tinh dé tim kiém diéu kién thich
hop cho enzyme c6 c6 céu tric dung, c6 hoat tinh
sinh hoc. Véi diéu kién biéu hién thong thuong,
protein dung hop trx-ent duoc téng hop hoan
toan & dang khéng tan (Hinh 2).

M () 1 2 3 S-S1S2S3P-P1P2P3

Hinh 2. Biéu hién protein dung hop trx-ent dang khong
tan. Cac chiing mang gen va déi chirng dwgc nghién
ctu biéu hién va dwoc kiém tra mau protein pha tan
va pha tda. M: Thang protein chudn, (-): protein tdng
sb dbi chirng am; 1,2,3: cac dong t& bao mang gen
biéu hién trx-ent, S, P: cac mau protein pha tan, pha
tia & cac dong twong rng.

Mot s6 phuong phap da dugc thu nghiém dua
trén chat bien tinh la urea va guanidine (trinh bay
trong phan phuwong phap). Véi nhitng phuong

phép thir nghiém, didu kién bién tinh va hdi tinh
dua trén chat bién tinh urea khdng cho két qua
mong doi. Protein trx-ent sau budc hoi tinh
khong c6 kha ning ty phan cit dé tao ra
thioredoxin va enterokinase (Hinh 3).
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Hinh 3. Tinh ché protein Enterokinase dang khéng tan
bang chét bién tinh urea. TT: M&u protein téng sb; P:
MaAu protein & pha khéng tan; R: protein sau khi bién
tinh va héi tinh bang urea.

— 184

Dbi véi mau protein Trx-ent khong tan dugc
lam bién tinh bang guanidine, sau budc tham tich
protein hdi tinh trong dém Tris 50 mM pH8 va
CaCl; 2 mM trong thoi gian 8 gio & nhiét do
phong véi viéc thay doi dém va khong thay doi
dém trong qué trinh thdm tich, hién tuong tu
phan cét cua protein dung hop Trx-ent déu da xay
ra tuy nhién chua cit hét phan tir protein dung
hop (Hinh 4A). Sau d6, kiém tra mau sau 24 gio
thi bang protein dung hop ndy con lai rit mo va
hau hét di dwgc cit thanh enterokinase va trx
(Hinh 4C). Két qua nay cho thdy, viéc thay doi
dém la khong can thiét trong qua trinh tham tich
trong giai doan phan ng ty phan cat say ra. Két
gua nay tuong dong véi két qua nghién ctu cua
nhom Gasparian va cong su khi biéu hién chudi
nhe enterokinase tu nguoi trong E. coli
(Gasparian et al. 2003). Nhu vay véi didu kién
oxi héa khir phu hop, enterokinase da tai cudn
gap duoc cau tric chinh xé4c c6 hoat tinh phan cit
cua protease.

Western blot véi khang thé khang trx cling
cho thiy protein dung hop trx-ent da bat cap voi
khang thé trong mau tong s6. Poi voi mau sau
khi hoi tinh, khéng thé dugc nhan biét tai vi tri
clia bang trx-ent cit chua hét va bang trx sau khi
dugc cat khoi enterokinase (Hinh 4B). Nhu vay,
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chung toi c6 thé khang dinh dwoc ring
enterokinase d c6 hoat tinh phan cit.

Bing protein enterokinase di chuyén voi
kich thuéc khoang 35 kDa trén gel dién di
Tris—glycine SDS-PAGE. Két qua nay giéng
véi cac nghién ciru da duoc cong bd vé biéu
hién enterokinase chudi nhe cua ngudi hay

PM P R2 R1

A. SDS-PAGE

P M P R2

B. Western Blot
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protein ciia bo dwgc biéu hién tai to hop trong
E. coli (Gasparian et al. 2003; Hermon Taylor
et al. 1977). Céc tac gia cing da ching minh
khi dién di trén gel tris—tricine, SDS-PAGE thi
protein enterokinase di chuyén véi kich thudc
26,5 kDa dung vai voi kich thudce tinh toan ly
thuyét.
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Hinh 4. Tinh ché va phan tich kha nang tw phan cét cla trx-ent sau khi tai gap cudn protein véi mau x ly bién
tinh b&ng guanidine. M&u protein dung hop trx-ent & pha khéng tan dwoc tién hanh bién tinh bang guanidin va
tai cAu tric véi cAc loai d&m oxi héa khir phil hop. Sau dé dwoc kiém tra bdng SDS-PAGE, Western blot vé&i
khang thé khang trx sau thdi gian G 8 gi& (A, B) va 24 gi®» (C). P. Mau protein & pha khong tan; R1, R2. Twong
&ng la mau protein sau khi bién tinh va héi tinh bdng dém chia guanidine véi viéc thay ddi dém khi thdm tich

nhiéu 1an hay 1 1an; M. thang protein chuan.

KET LUAN

Tom lai, chung toi da biéu hién va tai cau tric
dugc enterokinase c6 hoat tinh trong didu kién
bién tinh véi guanidine 6 M va dugc hdi tinh voi
cac dém oxi hoa va khir phi hop. Két qua nay la
co so cho nghién ctu ché tao enzyme
enterokinase sir dung cho muc dich cit céc
protein tai to hop khoi dang dung hop Vi
thioredoxin trong vector pET32.

Loi cam on: Céng trinh dwoc thuc hién bang
nguon kinh phi ciia dé tai cdp co sé “Nghién ciru
biéu hién enterokinase tai t6 hop trong
Escherichia coli”, Ma sé: CS18-17 cua Vién
Cong nghé sinh hoc nam 2018 va sir dung trang
thiét by cia Phong thi nghiém trong diém Coéng
nghé gen, Vién Cong ngh¢ sinh hoc, Vién Han
Iam Khoa hoc va Cong nghé Viét Nam.
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SUMMARY

Enterokinase is a serine protease commonly used in some biotechnology researches. For these
purposes, the light chain containing enterokinase activity has usually been expressed as recombinant
protein in different expression systems because natural enterokinase extraction is often ineffective. In
this study, we examined the formation of recombinant enterokinase expressed in Escherichia coli
with biological activity. The thioredoxin-enterokinase (trx-ent) fusion protein was autocleavaged into
thioredoxin and enterokinase when expressed under insoluble form, denatured with guanidine and
then refolded with suitable oxidation and reduction steps. Meanwhile, soluble expression as well as
insoluble form denatured by urea had not enzymatic activity. Denaturant solution of 6 M guanidine
along with the re-folding conditions in oxidized glutathione oxidation buffers followed by the reduced
glutathione buffer with arginine was applied to produce trx-ent protein capable of self-cleavage. The
recombinant light-chain enterokinase protein had a size of about 35 kDa on the Tris-glycine gel. Initial
assessment on substance had shown that enterokinase was capable of cleaving thioredoxin-
sumoprotease into thioredoxin and sumoprotease. This result provides the base for the production of
active recombinant enterokinase to be used in recombinant protein expression technology.

Keywords: autocleavage, enterokinase, E. coli, fusion protein, recombinant
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