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KHAO SAT PIEU KIEN BIEU HIEN VA TINH CHE INTERLEUKIN-33
NGU'O'I DUNG HO'P VO'I SUMO TREN ESCHERICHIA COLI

TOM TAT

bat van dé: Interleukin (IL)-33 la mét thanh vién
mai trong ho_IL-1, dong vai trd quan trong trong cac
phan u’ng mién d|ch G ngudi thong qua tudng tac vdi
thu thé ST2. Do do I-33 la mét dich tac dong tiém
ndng dé phét trién cac thudc diéu tri cac bénh ly lién
qguan IL-33. Nhém nghién c(fu d3 thanh cong tao dong
Escherichia coli mang plasmid biéu hién IL-33 ngu’dl
téi to hdp dang dung hop VO'I tag SUMO Muc dich:
khao sat cac diéu kién nudi cay va tinh che IL-33
nguosi ta| to hgp. Phudng phap: Khao sat cac diéu
kién nudi cay dé thu protein dang tan: mdi truGng (LB
TB, ZYP-5052); nhiét do (25°C va 37°C). Tinh ché IL-
33 dang dung hgp bang sac ky i luc c§ dinh ion kim
loai (IMAC) K&t qua: Ching E. coli BL21(DE3) tai to
hodp cé kha ndng tao SUMO-IL-33 dang tan véi hiéu
suat cao trong méi trudng tu cam ung ZYP-5052 &
25°C. Tur 50mL dich nudi cdy tinh ché qua cét Ni
Sepharose thu dugc khoang 20 mg protein. Két Iuan
Nghlen clru da khao sat dugc cac diéu kién nubi cdy
va tinh ché thich hgp dé thu IL-33 tan & dang dung
hgp véi tag SUMO véi hiéu suat cao.

7w khoa: interleukin-33 ngudi tai to hdp, IMAC,
pET-SUMO, E. coli

SUMMARY

EXPRESSION AND PURIFICATION OF

HUMAN INTERLEUKIN-33 FUSED WITH
SUMO IN ESCHERICHIA COLI

Background: Interleukin (IL)-33 is a new
member of the IL-1 superfamily that plays crucial roles
in human immune responses via interaction with its
ST2 receptor. IL-33 thus appears an attractive target
for the drug development against IL-33 related
disorders. Our research group has successfully
transformed Escherichia coli with plasmid bearing
human iI33 gene fused with SUMO tag. Objectives:
This study aims to examine the culture conditions and
the purification process to obtain the recombinant IL-
33. Methods: Expression conditions for optimal
soluble recombinant IL-33 were examined, including
culture medium (LB, TB, ZYP-5052); temperature
(25°C and 37°C). The recombinant IL-33 fused with
SUMO tag was purified by immobilized metal affinity
chromatography method (IMAC). Results: The
transformed E. coli BL21(DE3) can express soluble
SUMO-IL-33 with high yield in autoinduction medium
ZYP-5052 at 25°C. From 50 mL of bacterial culture, we
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obtained approximately 20 mg of purified protein by Ni
Sepharose column. Conclusion: In this study, we
have examined the culture and the purification
conditions suitable to obtain soluble SUMO-IL-33 with
high vyield. Keywords: recombinant human
interleukin-33, IMAC, pET-SUMO, E. coli

I. DAT VAN DE

IL-33 la mét thanh vién mdi trong ho IL-1,
dong vai tro quan trong trong cac qua tr|nh
viém, nhiém khudn va phan Ung tu mién thong
qua tudng tdc véi thu thé ST2. Nhu’ng nghién
ciu trén dong vat thr nghiém va mé bénh cho
thdy IL-33 la mot dich tac dong day h(ra hen dé
diéu tri cac r6i loan mién dich lién quan dén sy
diéu hoa tin hiéu cua cytokin nhu hen suyén, di
g, viém khdp dang thap, xa vita dong mach [1].

Viéc nghién cru san xuét va phat trién thudc
mdi dua trén (c ché tuong tac gilta II-33 va thu
thé ST2 doi hdi su' chii dong trong ngudn cung
IL-33. Hién nay van chua cd nha cung cap IL-33
trong nudc trong khi ngudn nhip khiu cd gia
thanh kha cao. Budc dau tién nhém nghién clu
da tao thanh céng ching Escherichia coli mang
gen ma hoa cho iI33 ngudi dugc téi uu hoa cho
biéu hién trén E. coli. Trong nghién cltu nay
ching t6i ti€n hanh khao sat cac diéu ki€én nuoi
cdy dé thu lugng protein dang tan va tinh ché IL-
33 ngudi tai t& hop bang sac ky i luc cd dinh
ion kim loai (IMAC).

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Khao sat bi€u hién protein tai to
hgp. E. coli BL21(DE3) mang vector tai t& hap
pET-SUMO-il33 dudc cdy hoat hda trong moi
trudng LB (b6 sung kanamycin 50 pg/mL,
glucose 1%), lac & 37 °C qua dém. Sau do vi
khuan tai td hgp dudc cdy chuyén sang cac moi
trudng khao sat (muc 2.2) bd sung kanamycin
50pg/mL, glucose 1%, lac & 37°C, 200
vong/phat. Khi mat do té bao dat ODeoco = 0,6—
0,8, cam (ng bang isopropyl B-D-1-
thiogalactopyranosid (IPTG) 0,1 mM d6i véi moi
trudng LB va TB. Tiép tuc nudi cdy qua dém
trong diéu kién nhiét do khao sat. Ly tam thu
sinh khéi t€ bao & téc d6 6000 x g trong 10
phut. Phan tan sinh khéi trong dung dich dém A
chlra natri phosphat 50 mM pH 7,8; NaCl 400
mM; KClI 100 mM; glycerol 10%. Tan siéu am
pha t€ bao, ly tam & 13000 x g, 30 phut ¢ 10°C.
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Phan tich su’ bi€u hién protein bdng SDS-PAGE.

2.2. Khao sat diéu kién nuodi cay. Tién
hanh khao sat cac diéu kién sau day: Moi trudng
nuodi cay: LB, TB (0,1 mM IPTG), méi trudng tu
cam Ung ZYP-5052 [2] & nhiét d6 37°C nhu muc
2.1; Nhiét do nu6i cdy sau khi cdm ('ng véi IPTG
trong méi truGng tu cdm (ng ZYP-5052 & nhiét
dd 25 °C va 37 °C. Sau khi nudi cdy, theo doi va
thu sinh khéi t€ bao va phan tich biéu hién
protein bang SDS-PAGE theo muc 2.1. ]

2.3. Tinh ché IL-33 tai t6 hop bang sac
ky ai luc trén cot Ni Sepharose. Dich t€ bao
thu dugc sau khi pha té bao va ly tam (muc 2.1)
trong dém A dugc bd sung imidazol 10 mM trudc
khi nap Ién cot Ni Sepharose 1,0 mL (da dudgc
can bang trudc véi cung loai dém). Sau khi thu
mau protein khéng bam cdt, rira cot bang dém A
bé sung imidazol véi ndng do téng dan: 10 mM,
50 mM, 100 mM, 150 mM, 200 mM, 250 mM.
Cac phan doan rira giai dudc phan tich bdng
SDS-PAGE va nong do protein dugc dinh lugng
bang phuang phap Bradford [3].

INl. KET QUA NGHIEN cUU

3.1. Khao sat diéu kién nuobi cay thich
hop dé thu protein tan

Moi truong nudi cdy. Nubi cdy ching vi
khuén E. coli BL21(DE3) ch(ra vector pET-SUMO-
iI33 tai t6 hop & nhiét dd 37 °C trong 03 méi
trudng: LB + IPTG 0,1 mM; TB + IPTG 0,1 mM
va mdi truGng ZYP-5052, thu dudc lugng sinh
khéi lan lugt la 0,62 g; 0,81 g va 0,85 g tur 50
mL dich nu6i cdy. K& qua dién di SDS-PAGE
(Anh 1) cho thdy SUMO-IL-33 bi€u hién thanh
cong dudi dang protein tan trén cad ba moi
truGng. Trong ddé, moi truGng ZYP-5052 va moi
truGng TB cho sinh khdi cao han m6i trudng LB.
MGi trudng tu cdm ('ng ZYP-5052 cho hiéu qua
kinh t€ cao han so vdi s dung chat cam Uing
IPTG c6 gia thanh kha cao. Do d6, trong nghién
clfu nay chidng t6i lua chon moi trudng ZYP-5052
cho cac thi nghiém tiép theo.
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Anh 1: Biéu hién protein khi nuéi cdy trong
méi truong LB (A), TB (B) va ZYP-5052 (C)
M: Thang chudn protein; 1: protein tong
cbng; 2: protein tan
Nhiét dé nuéi cdy. Chung E. coli BL21

(DE3) mang vector tai t6 hop pET-SUMO-il33
dudc nudi cay trong 50 mL moi trudng tu' cam
rng ZYP-5052 & nhiét d6 25 °C. Theo doi do hap
thu OD & budc séng 600 nm va thu hoach sinh
khoi t€ bao sau 48 gig. Thdi gian nudi cay vi
khuén E. coli BL21(DE3) chira vector pET-SUMO-
iI33 trong moi trudng tu cam Ung ZYP-5052 &
nhiét do 25 °C (48 gid) dai hon so véi khi nuoi
cdy & 37 °C (24 qid). Dua vao ODsoo thu dugc
trong subt qua trinh tang trudng cho thay mat
do té bao khi nubi cdy & 25 °C cao gap 2-3 lan
so V@i khi nudi cdy & 37 °C. Nhu vay, & 25 °C E.
coli tang trudng cham hon, mat d6 t€ bao tang
dang k& so véi khi nudi cdy & 37 °C (Anh 2).
T6ng sinh khéi thu dugc tir 50 mL dich nudi cdy
dat 1,13 g. Két qua SDS-PAGE (Anh 3) cho thay
G nhiét d6 25 °C SUMO-IL-33 da dugc cam (ng
biu hién thanh cdng va ton tai dudi dang hoda
tan. Nang suét bi€u hién protein kha cao, xap xi
60% tong lugng protein toan phan udc lugng
trén SDS-PAGE. Do dd, chdng t6i lva chon moéi
truGng tu cam ng ZYP-5052 & nhiét do 25 °C
dé€ biéu hién protein IL-33 tai t6 hop.
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Anh 2: Pudng cong sinh trudng cia vi

khuén téi té hop & 25°C (den)
va 37°C (xam)
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Anh 3: Biéu hién protein khi nudi cdy

trong méi truong ZYP-5052 d 25 °C

M: Thang chudn protein; 1: protein téng
cong; 2: protein tan . )

3.2. Tinh ché SUMO-IL-33 bang sac ky
ai luc trén cot Ni Sepharose

E. coli BL21(DE3) mang plasmid bi€u hién
SUMO-IL-33 dugc nudi cdy trong moi trudng tu
cam Ung ZYP-5052 & 25 °C va dugc tinh ché
theo phuong phap sac ky ai luc vGi cot Ni
Sepharose (muc 2.3). K&t qua phan tich protein
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tUr cac phan doan dich rira giai chra nong doé
nong do imidazol tdng dan tir 10-500 mM dugc
trinh bay trong anh 4. Khi cho dich déng thé qua
cot, phan I6n SUMO-IL-33 bam cot va xuat hién
rat it @ dich rira giai véi nong d6 10 mM imidazol.
Khi rra giai v8i nong d6 imidazol tdng dan,
SUMO-IL-33 b&t dau xuét hién & phan doan chdra
50 mM imidazol; phan doan ch&ra 100 mM va
150 mM imidazol rira gidi dudc phan I6n luong
SUMO-IL-33 cd trong c6t. Luogng SUMO-IL-33
con lai khdng déng ké & phan doan rira giai véi
nong do imidazol tr 200 mM trd 1én (Anh 4). Do
do, chung toi chon dung dich rira giai dém la A
¢ b sung imidazol 150 mM dé tinh ché protein
IL-33 tai t6 hop.

M 1 2

35kDa

25kDa

SUMO-IL-33
’ 32 kDa
Anh 4: Khao sat diéu kién tinh ché SUMO-
IL-33 tir cot Ni Sepharose

M: Thang chudn protein; 1: protein tong
céng; 2: protein tan; 3: protein khong bam cét;
B1-B7: Phan doan rira v8i dém A ch(ra imidazol
10, 50, 100, 150, 200, 250, 500 mM.

Lap lai thi nghiém va tinh ché SUMO-IL-33
bdng cach rira gidi véi dém chlra imidazol 150
mM, lugng protein thu dugc la 20,15 mg tur 50
mL dich nudi cdy. Hiéu sudt tinh ché dat khoang
27% (Anh 5).
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Anh 5: Tinh ché SUMO-IL-33 ti’ 50 mL dich
nuéi cdy

M: Thang chudn protein; 1: protein tdng
cong; 2: protein tan; 3: protein khong bam cot;
4: SUMO-IL-33 rua giai véi dém A chira imidazol
150 mM.
IV. BAN LUAN

MGi trudng LB c6 ham lugng dinh duGng
phong phu va tinh thdm thdu cta nd phu hgp
cho pha tang truéng cla té bao. Tuy nhién, thuc
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t&€ nd khdng phai 1a lua chon t6t nhat dé€ dat
dugc mat do té bao nudi cdy cao. MGi trudng TB
da dugc ching minh tao dugc mat do t€ bao cao
hon moi trudng LB [4]. Khi nubi cdy trong moi
trudng LB va TB, can phai bd sung chat cdm (ng
IPTG khi ODeoo dat 0,4-0,6. Bén canh do, moi
truGng tu cdm (ng ZYP-5052 dudc coi la moi
trudng téi uu dé nudi cdy té€ bao. Mdi trudng nay
sir dung glucose, lactose va glycerol dé tdi uu
hda diéu kién cdm (’ng. Glucose la ngudn carbon
t6i uu cho pha tang trudng cua té€ bao, khi
nguon glucose can kiét, t€ bao s dung ngudn
carbon tir lactose-chat cam (rng cla operon lac
[4]. Trong nghién clu nay chung toi luva chon
moi truGng tu cdm (ng ZYP-5052 vai uu thé vé
gia thanh so vai sir dung IPTG.

Phan (ng két tap ndéi chung cla protein
thuGng xay ra & nhiét do cao. Giam nhiét dé nudi
cay gilp loai bd mot phan cac protease soc nhiét
dudc tao ra trong diéu kién biéu hién qua mdc
va giam hoat déng va bi€u hién cla cac
chaperone, do d6 lam tdng do én dinh va tiém
nang cho protein gap chinh xac. Bén canh do,
nubi cdy & nhiét do thap Uc ché su sao chép,
phién ma va dich m3, protein dugdc tao ra cham
han va ¢d thdi gian dé gap cudn ding cach [5].
Két qua khao sat cho thay & 25 °C, E. coli tang
trudng cham han, lugng sinh khéi thu dugc va
lugng protein tan thu dugc tang Ién so vdi khi
nuodi cay & 37°C.

V. KET LUAN

Nghién cltu da khao sat diéu ki€én nudi cay vi
khuén E. coli BL21(DE3) @€ thu IL-33 tai t6 hop
dang tan trong quy mo phong thi nghiém. Két
qua cho thay moi truGng tu cdm Ung ZYP-5052 &
25°C cho lugng protein tan I6n nhat. SUMO-IL-
33 dudc tinh ché thanh cong bang IMAC véi cot
Ni Sepharose sif dung dém rira gidi chira
imidazol nong do 150 mM, dat hiéu suat 20,15
mg tir 50 mL dich nuoi cay.

VI. LO1 CAM ON

Nhém nghién citu cam dn Dai hoc Y Dugc
Thanh ph6é H6 Chi Minh dad ho trg kinh phi thuc
hién dé tai nay thong qua hgp dong nghién clru
khoa hoc s6 225/2020/HD-BPHYD ngay
15/10/2020.
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POC LAP CHU'C NANG TRONG SINH HOAT
VA CAC YEU TO LIEN QUAN O' NGU'O'l BENH SAU POT QUY
TAI BENH VIEN PHUC HOI CHU’C NANG - PIEU TRI BENH NGHE NGHIEP

TOM TAT

Muc tiéu: banh gid kha ndng doc Iap cerc nang
trong hoat dong sinh hoat hang ngay va cac yéu to
li€n quan trén ngudi bénh d6t quy ndo. DAi tugng va
phuadng phap Nghlen cliu cdt ngang thuc hlen trén
ngerl bénh sOng sot sau dét quy tai Bénh vién Phuc
hdi chirc nang Diéu tri benh nghé nghlep tr thang 4
dén 10 nam 2023. Két qua: Nghién ciu ghi nhan 204
nguoi benh do tudi trung binh la 56,6 tudi, vd| 73,1%
nam gidi va 26, 9% nit gidi. Thdi gian nam vién trung
binh la 23,4 ngay Ty & ngu‘dl bénh hoan toan _phu
thudc vao ngerl khac cho cac hoat dong hang ngay la
70,6%. Khi ra vién, ty [3 nay giam xuong con 26,5%.
Tinh trang phu thuoc tram trong co su thay d0| tLr
25,0% t3ng lén 29,9%. Cac nhém phu thudc viia va
phu thudc nhe cung thé hién su thay ddi dang k& sau
diéu tri. C6 mdi lién quan gura nhém tudi, nai &, loai
ton thuong ndo dén véi kha néng hoat dong doc Iap
Két luan: Ty Ié phuy thudc trong sinh hoat cta ngudi
bénh sau dot quy kha cao. Co su tién trién dang ké
trong kha nang tu 1ap cla bénh nhan sau qua trinh
diéu tri. Viéc can thlep sém va ké hoach diéu tri ca thé
hda co6 thé ddéng vai trd quan trong qua trinh cai thién
chlic nang ddc 1ap trong sinh hoat hang ngay cua
ngudi bénh. 7w khda: doc 1ap chiic ndng trong sinh
hoat, phuc h6i chirc ndng, sau dét quy

SUMMARY

ASSESSING FUNCTIONAL INDEPENDENCE IN

DAILY ACTIVITIES AND RELATED FACTORS IN

POST STROKE PATIENTS AT HO CHI MINH
CITY HOSPITAL REHABILITATION —

PROFESSIONAL DISEASES

Objectives: To evaluate the functional

independence in daily activities and the related factors

among stroke patients. Methods: A cross-sectional

study conducted on stroke survivors at the Ho Chi
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Minh City Hospital Rehabilitation — Professional
Diseases from April to October 2023. Results: The
study involved 204 patients with an average age of
56.6 years, comprising 73.1% males and 26.9%
females. The average length of hospital stay was 23.4
days. Initially, 70.6% of patients were completely
dependent on others for daily activities, which
decreased to 26.5% upon discharge. There was a
change in the severity of dependency, with the
percentage increasing from 25.0% to 29.9%. Both
moderate and mild dependency groups showed
significant changes after treatment. There was a
correlation between age group, place of residence,
type of brain injury, and the ability to perform
activities independently. Conclusion: The
dependency rate in daily activities of stroke patients is
quite high. There has been significant progress in
patients' independence after treatment. Early
intervention and personalized treatment plans can play
a crucial role in improving patients' ability to
independently perform daily activities.

Keywords: Functional independence in activities,
rehabilitation, post-stroke.

I. DAT VAN DE

DOt quy ndo la van dé nghiém trong va dang
lo ngai thudng gép & ngudi cao tudi, la nguyén
nhan tr vong ddng th ba sau ung thu va cac
bénh tim mach [1]. Ngugi bénh dot quy ndo tai
Viét Nam ngay cang gia tang do nhiéu yéu t6
nguy cd nhu tang huyét ap, xd vira dong mach,
bénh ly tim mach va rdi loan chuyén hda. Ty 1&
t&r vong trong vong mot nam sau dot quy Ién tGi
40% va hon 50% ngudi song sot phai déi mat
vGi tinh trang tan tat & mdc d6 tur trung binh dén
ndng. Hau qua cua dot quy ndo khong chi la ty Ié
t&r vong cao ma con gay ra cac di ching lau dai
cho nhifng ngudi sdng sot, bao gom han ché van
dong, kho khan trong giao ti€p va tu cham soc,
dac biét la liét nira ngudi va khd noi. Phuc hoi
chirc ndng sau dot quy nao la mot phan quan
trong trong qua trinh diéu tri va hoi phuc cua
ngudi bénh, tuy nhién thuc té€ cho thay su quan
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