TAP CHi Y HOC VIET NAM TAP 527 - THANG 6 - SO 1B - 2023

TAO DONG VA BIEU HIEN INTERLEUKIN-2
NGU'O'I DUNG HO'P VO'I SUMO TREN ESCHERICHIA COLI

Nguyén Quéc Thai!, Nguyén Lé Thanh Huyén',

TOM TAT

Pat van dé: Interleukin-2 (IL-2) dang dugc quan
tam trong diéu tri ung thu va cac bénh tu mién. Tuy
nhién, & Viét Nam, nguon IL-2 dung cho cac thu
ngh|em in vitro c6 gia thanh cao. Muc dich: tao dudc
IL-2 ngudi téi t6 hop dang dung hop véi tag SUMO
trén Escherichia coli. Phu'ang phap Tao dong chung
E. coli BL21(DE3) mang plasmid tai t6 hop pET-SUMO-
iI2 cd kha nang biéu h|en IL-2 ngerl o] dang dung hgp
vGi SUMO. Khao sat cac diéu kién nudi cdy dé thu
protein dang tan: mdi trudng (LB, TB, ZYP- 5052);
nong do IPTG (0,02; 0,1; 0,5 mM); nhiét do (25 °C va
37 °C). Tinh ché 1L-2 dang dung hgp bang sac ky ai
luc c6 dinh ion kim loai (IMAQ). Két qua: Chung E.
coI| BL21(DE3) mang plasmld tai to hdp pET-SUMO-il2
€6 kha nang tao IL-2 dang dung hgp vai hiéu suat cao
trong mdi trudng TB cam (ng Vi IPTG 0,1 mM & 25
°C. Tlr 200 mL dich nuoi cay tinh ché thu dugc khoang
108 mg protein. K&t luan: Nghién ciu da tao dong
thanh cong chiing E. coI| BL21(DE3) mang plasmld tai
t8 hgp pET-SUMO-il2 cb kha nang tao IL-2 tan G dang
dung hgp vdl tag SUMO vdi hiéu suat cao va dugc tinh
ché thanh cong qua cot Ni Sepharose

T khoa: interleukin-2 ngudi tai t& hop, pET-
SUMO, E. coli

SUMMARY

EXPRESSION OF HUMAN INTERLEUKIN-2
FUSED WITH SUMO IN ESCHERICHIA COLI
Background: Interleukin-2 (IL-2) is used as a
therapeutic agent in the treatment of cancer and
autoimmune diseases. However, in Vietnam, the price
of IL-2 used for in vitro experiments is expensive.
Objectives: This study aims to express recombinant
human IL-2 fused with SUMO in Escherichia coli.
Methods: Plasmid pET-SUMO-il2 was transformed
into E. coli BL21(DE3) for the expression of IL-2 with
SUMO tag. Expression conditions for optimal soluble
recombinant IL-2 were examined, including culture
medium (LB, TB, ZYP-5052); IPTG concentration
(0.02, 0.1, and 0.5 mM); culture temperature (25°C
and 37°C). The recombinant IL-2 fused with SUMO tag
was purified by immobilized metal affinity
chromatography method (IMAC). Results: The
transformed bacteria can express SUMO-IL-2 with high
yield in TB medium induced by 0.1 mM IPTG at 25°C.
From 200 mL of bacterial culture, we obtained
approximately 108 mg of purified protein by IMAC.
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Conclusions: In this study, we have successfully
transformed E. coli BL21(DE3) with the recombinant
plasmid pET-SUMO-il2. The bacteria could express
soluble SUMO-IL-2 with high vyield and the pure
protein was obtained by 1-step purification using Ni
Sepharose column.
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I. DAT VAN DE

Interleukin-2 (IL-2) la mot cytokin déng vai
tro quan trong trong diéu hoa hé tho'ng mien
dich cla cd thé. IL-2 da dugc nghién clru va (ing
dung trong lieu phap mlen dich diéu tri ung thu,
viém va cac bénh tu mién [1]. Tuy nhién, Ung
dung lam sang cua IL-2 bj han ché do nhleu tac
dung khéng mong muén va can nhiéu nghién
clru dé€ t8i uu hoa viéc sir dung IL-2 trong diéu
tri. Bén canh d6, IL-2 con dugc st dung trong
nubi cdy mét so loai t€ bao mien dich, can thiét
cho viéc nghién ctu va phat trién thuéc. Vi vy,
nhu cau st dung IL-2 trong nghién clftu sang loc
in vitro ban dau tai cac phong thi nghiém la rat Ian.

Hién nay, ngudn IL-2 trén thi trudng cd giad
thanh cao gay nhiéu khd khdn cho qua trinh
nghién ctu. Do dd, nghién cltu nay dudc thuc
hién v8i mong mudn tao dugc ngudn IL-2 tai t6
hop dang tan trén Escherichia coli nham dap ng
nhu cau nghién cru va thr nghiém thudc tai Viét
Nam. Nghién clitu du doan do tan cla IL-2 ngudi
trén E. coli trudc day cho thdy day la mét protein
cd do tan tu trung binh dén kém cling nhu kha
nang biéu hién va tinh ché tir E. coli khdng cao.
Vi vy, nhdm nghién cltu da thiét k& vector biéu
hién gen il2 c6 gan His-SUMO tag va st dung t6i
uu hoda codon cho biéu hién trén E. coli [2].
Trong nghién clru nay ching t6i ti€p tuc ti€n
hanh tao dong E. coli BL21(DE3) mang plasmid
tai t0 hdp pET-SUMO-il2 va khao sat cac diéu
kién nudi cdy nham tao dugc protein dang tan.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Tao dong E. coli BL21(DE3) mang
plasmid tai t6 hop pET-SUMO-il2. Plasmid
pET-SUMO-iI2 dugc t6i uu hod cho biéu hién trén
E. coli [2] dugc tdng hap bdi cdng ty GeneScript
(Piscataway, NJ, Hoa Ky). Té bao E. coli
BL21(DE3) kha nap dugc bi€n nap véi 2 uL dung
dich plasmid 10 ng/pL bang cach sdc nhiét &
42°C. T€ bao sau bién nap dugc nudi cdy trong

interleukin-2,
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mdi trudng LB bd sung kanamycin 50ug/mL,
glucose 1%, lac & 37 °C qua dém.

2.2. Khao sat biéu hién protein tai to
hgp. E. coli BL21(DE3) mang vector tai t& hgp
dugc sau khi cdy hoat hoa trong LB (muc 2.1)
dudc cdy chuyén sang méi trudng TB bd sung
kanamycin 50 pg/mL, glucose 1%, lac & 37 °C,
200 vong/phit. Khi mat do té bao dat ODeoo =
0,6-0,8, cam (ng bang isopropyl B-D-1-
thiogalactopyranosid (IPTG) 0,1 mM. Ti€p tuc
nuodi cay qua dém trong cung diéu kién. Ly tdm
thu sinh khéi t€ bao & toc do 6000 x g trong 10
phut. Phan tan sinh khdi trong dung dich dém A
chlra natri phosphat 50 mM pH 7,8; NaCl 400
mM; KCl 100 mM; glycerol 10%. Tan siéu am
pha té bao, ly tdm & 13000 x g, 30 phit ¢ 10°C.
Phan tich su biéu hién protein bang SDS-PAGE.

2.3. Khao sat diéu kién nudi cay. Tién
hanh khao sat cac diéu kién sau day: Moi trudng
nudi cay: LB, TB (0,1 mM IPTG), moi trudng tu
cam Ung ZYP-5052 [3] & nhiét d6 37°C nhu muc
2.2; Nong d6é chat cdm (ng IPTG 0,02; 0,1 mM
va 0,5 mM trong méi truéng TB (muc 2.2) va
moi trudng tu cdm ’ng ZYP-5052; Nhiét do nudi
cdy sau khi cdm (ng vé@i IPTG (muc 2.2) trong
moi trudng TB & nhiét d6 25°C va 37°C. Sau khi
nuobi cdy, theo doi va thu sinh khéi t€ bao va
phan tich bi€u hién protein bdng SDS-PAGE theo
muc 2.2. ) )

2.4. Tinh ché& IL-2 tai t6 hop bang sac
ky ai luc trén cot Ni Sepharose. Dich té bao
thu dugc sau khi pha té bao va ly tam (muc 2.2)
trong dém A dugc bd sung imidazol 10 mM trudc
khi nap 1&n c6t Ni Sepharose 1,0 mL (da dugc
can bang véi cung loai dem) Sau khi thu mau
protein khdng bam cét, rira cot bang dém A bd
sung imidazol véi ndng d6 tdng dan: 10 mM, 50
mM, 100 mM, 150 mM, 200 mM, 250 mM. Cac
phan doan dugc phan tich bdng SDS-PAGE va
nong do protein dugc dinh lugng bang phuacng
phap Bradford [4].

INl. KET QUA NGHIEN CU'U

3.1. Tao dong E. coli BL21(DE3) mang
plasmid tai t6 hop pET-SUMO-il2 va biéu
hién IL-2 ngudi dang dung hgp SUMO. Sau
khi t€ bao E. coli BL21(DE3) dugc bién nap vdi
vector tai t& hop pET-SUMO-il2, dudc nudi cay
dé biéu hién protein tai t6 hgp trong méi trudng
TB cam ung bang IPTG 0,1 mM. Qua két qua
dién di SDS-PAGE (Anh 1) cho thay vach protein
to dam (giéng 1) cd kich thudc khoang khoang
28 kDa tuong Ung vdi kich thudc protein His-
SUMO-IL-2 (khGi lugng phén tir cla IL-2 va tag
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SUMO [an lugt la 15 va 13 kDa), khac biét so véi
cht.rng am (giéng 2) la mau vi khuan nudi trong
modi trudng khong chira IPTG. Khi méi trudng
khong c6 chat cam (ng IPTG, T7 ARN

polymerase bi (c ché sé khong phién ma gen IL-
2 tai t6 hop nén vi khudn khéng biéu hién dugc
SUMO-IL-2. Véi két qua trén, IL-2 ngudi da dudc
cam (ng biéu hién thanh céng véi hiéu sudt biéu
hién rét cao, xap xi 70% tong lugng protein toan
phan néu danh gia két qua bang SDS-PAGE.

i

34 kDa
SUMO-IL-2
28 kDa

26 kDa

Anh 1: Biéu hién protein & E. coli
BL21(DE3)/pET-SUMO-il2

M: Thang chudn protein; 1: protein tdng
cdng khi ¢ mat IPTG; 2: protein tdng cdng khi
chua cdm Ung bang IPTG

3.2. Khao sat diéu kién nudi cay thich
hop dé thu protein tan

Méi truong nuéi cdy. Nubi cay ching vi
khuan tai t6 hodp & nhiét dd 37°C trong 03 mdi
trudng: LB + IPTG 0,1 mM; TB + IPTG 0,1 mM
va modi truGng ZYP-5052, thu dudc lugng sinh
khi Ian lugt I3 0,54 g; 0,95 g va 0,86 g tir 50
mL dich nuéi cdy. Két qua dién di SDS-PAGE
(Anh 2) cho thdy SUMO-IL-2 biéu hién thanh
cong protein trén ca ba m6i trudng. Tuy nhién,
lugng protein hoa tan thu dugc & ca ba m6i
trudng déu rat thap, thé hién qua vach md trén
két qua dién di (giéng 2, 4, 6). Trong khudn khd
dé tai ching toi lua chon mdi trudng TB dé tiép
tuc khao sét cac diéu kién nudi cdy con lai dé thu
dudc protein dang tan do sinh khdi thu dugdc co
phan cao haon hai moi truéng con lai.

2 3 4 5 6

SUMO-IL-2
28 kDa

Anh 2: Biéu hién protein khi nuéi cdy & 3
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moi truong LB, TB va ZYP-5052

M: Thang chudn protein; 1, 2: protein tdng
cong, protein tan moi trudng LB; 3, 4: protein
tdng cdng, protein tan mdi trudng TB; 5, 6:
protein tdng cdng, protein tan mdi trudng ZYP-
5052

Nong dé chdt cam irng. Két qua phan tich
SDS-PAGE cho thdy ca ba diéu kién khao sat
(IPTG & 0,02 mM; 0,1 mM va 0,5 mM) trong moi
tru’dng TB & nhlet do 37°C déu cé the cam ung
biéu hién thanh cdng SUMO-IL-2 (Anh 3), thu
dudc lugng sinh khéi lan lugt la 0,81; 0,97 va
0,95 g. V&i nong do IPTG 0,02 mM, sinh kh6i thu
dugc thdp va kha ndng biéu hién protein SUMO-
IL-2 cuia vi khuén thap (giéng 5, anh 3). Khi cam
('ng bang IPTG & nong dd 0,1 mM va 0,5 mM,
lugng sinh khoi thu dugc cao hon va protein
SUMO-IL-2 dudc biéu hién t6t hon so véi IPTG
0,02 mM. IPTG cé gid thanh cao nén dé tai chon
néng dd chat cam (ng IPTG 0,1 mM dé tiép tuc
tién hanh khao sat. Tuy nhién, su’ thay d6i ndng
dd chat cam ’ng & moi trudng TB, 37°C khong
lam cai thién biéu hién SUMO-IL-2 dang tan.

M 1

N
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Anh 3: Biéu hién protein d cic nong dj chat
cam u’ng khac nhau

M: Thang chuén protein; 1, 2: IPTG 0,02 mM
protein téng cong, proteln tan 3, 4. IPTG 0,1
mM protein tong cong, protein tan; 5, 6: IPTG
0,5 mM protein tong cong, protein tan

Nhiét dé nudi cdy. Theo ddi su sinh trufdng
va phéat trién cla vi khuén, lap bi€u d6 thé hién
dudng cong sinh trudng (Anh 4) cho thay o]
37°C, vi khuén tang trudng lién tuc trong vong 8
gio dau nudi cdy, sau do bat dau pha can bang
va budc vao pha suy vong vao giG thr 24 (ODeoo
cao nhat = 6,0-6,5). O 25°C, vi khuan tang
trudng lién tuc trong vong 26 gid dau nudi cay,
sau do bat dau pha can bdng va budc vao pha
suy vong vao gid th(r 48 (ODsoo cao nhat = 19,5—
20). Nhu vay, khi nuéi cdy & 25°C, t6c do phat
trién cta vi khudn chdm hon nhung thu dugc
dich nu6i cdy c6 mat do t€ bao cao han cao gap

4-5 [an so vdi diéu kién 37°C. T 50mL dich nuoi
cay thu dugc lan lugt 1,47 g va 0,969 t€ bao tai
25°C va 37 °C.

log OD600

Théi gian nudi cdy (gidr)
Anh 4: Pudng cong sinh trudng cia vi
khuén o 25°C va 37°C

Kiém tra su bi€u hién protein bang SDS-
PAGE (anh 5) cho thay & 25°C, protein SUMO-IL-
2 dudc biéu hién & dang tan nhiéu hon so véi &
37°C. Do d6 chdng toi chon diéu kién nudi cay
dé€ tinh ch& SUMO-IL-2 nhu sau: mdi trudng TB,
sau khi cdm (ng bdng IPTG 0,1 mM nudi ciy &
nhiét do 25°C.
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(a) 25 °C

(b)37°C
Anh 5: Biéu hién protein & nhiét dé (a)
25°C va (b) 37°C

M: Thang chudn protein; 1, 2, 3: protein
téng cdng, protein tan, protein tla_ ]

3.3. Tinh ché SUMO-IL-2 bang sac ky ai
Iu'c trén cot Ni Sepharose

SUMO-IL-2 dugc cdm Ung bi€u hién trong
moi trudng TB cam (ng bang IPTG 0,1 mM &
25°C va dudc tinh ché theo phuong phap sac ky
ai luc vdi cot Ni Sepharose (muc 2.4). Két qua
phan tich protein tir cdc phan doan dich rira giai
chlra n6ng do néng d6 imidazol téng dan tur 10-
250 mM dugc trinh bay trong anh 6. SUMO-IL-2
bat ddu xudt hién & phdn doan chda 50 mM
imidazol, phan doan ch&a 150 mM va 200 mM
imidazol rlra gidi dugc phan I6n lugng protein cd
trong co6t. Phan doan rira gidi vdi nong do
imidazol t& 250 mM trd lén thu dugc lugng
SUMO-IL-2 khéng dang k& Do dd, ching toi
chon dung dich rira giai dém la A c¢6 b8 sung
imidazol 200 mM dé tinh ché protein IL-2 tai t& hap.
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M 1 2 3 B1 B2 B3 B4 BS B6

36kDa —»

SUMO-IL-2
- - T 28kpa

24kDa & 3 o -4
Hii
Anh 6: Khao sat diéu kién tinh ché SUMO-
IL-2 tur cot Ni Sepharose

M: Thang chudn protein; 1: protein tong
céng; 2: protein tan; 3: protein khong bam cét;
B1-B6: Phan doan rura véi dém A ch(a imidazol
10, 50, 100, 150, 200, 250 mM.

Lap lai thi nghiém véi 200 mL dich nu6i cay
thu dudc 6,05 g sinh khdi, lugng protein tong va
protein tan lan Iugt la 320,25 mg va 258,19 mg.
Sau khi tinh ché SUMO-IL-2 bdng cach rira giai
vGi dém chifa imidazol 200 mM, lugng protein
thu dugc 108 mg (anh 7), hiéu suat tinh ché dat
khoang 42%.

M 1 2 3 4

SUMO-IL-2
28 kDa

Anh 7: Tinh ché SUMO-IL-2 tir 200 mL dich
nuéi cdy
M: Thang chudn protein; 1: protein tong
céng; 2: protein tan; 3: protein khéng bam cét;
4: SUMO-IL-2 rira giai véi dém A ch(a imidazol
200 mM.

IV. BAN LUAN

E. coli thudng dugc s dung phS bién lam
vat chl bi€u hién trong san xudt protein tai td
hdp vi nd cd thé tao ra lugng 16n san pham trong
thdi gian ngdn. Tuy nhién, trd ngai I6n nhat khi
st dung E. coli 1a protein dudc biéu hién chd yéu
dudi dang thé vui, sau do thé vii phai trai qua
qua trinh tai gap cudn thanh cac protein hoa tan
6 hoat tinh sinh hoc.

Trong t€ bao nhan thuc, su gan lién thuan
nghich cla cac protein nhd tudng tu ubiquitin
(SUMO) la mdt bién déi sau dich ma da dudc

72

chfng minh la déng vai trdo quan trong trong cac
t€ bao khac nhau. Hon nifa, viéc gdn dudi dung
hgp SUMO & dau N giup tang cudng san xuat
protein chlfc ndng trong hé théng bi€u hién cla
sinh vat va lam téng dd on dinh, kha ndng hoa
tan cla protein [5]. Sau khi bi€u hién va tinh ché
protein dung hgp, dubi SUMO c6 thé dudc phan
cdt bdi SUMO protease d€ giai phéng protein
mong mudén. MOt s6 protein c6 tac dung diéu tri
da dugc bi€u hién thanh céng dudi dang tan
bang cach gan thém dudi SUMO nhu yéu td tang
trudng nguyén bao sgi ngudi 21, interferon o,
interleukin-7 ngudi [6-8].

DE lam tang biéu hién cua protein tai t& hop
dang tan, ngoai viéc t8i uu hé théng bi€u hién,
dé tai khado sat cac diéu kién nudi cdy dé€ chon
diéu kién t6i uu. Trong do diéu kién nhiét do cho
thdy anh hudng ro rét. Khi giam nhiét dé tu
37°C xudng 25°C lugng sinh khéi va muc dd biéu
hién clia IL-2 dang tan thu dugc tang Ién. Két
qua nay dudc gidi thich bdi viéc giam nhiét do
nuodi cdy s€ lam giam tdc d6 san xuat protein va
giam su két tu cda protein

V. KET LUAN

Nghién cltu d& tao dong, biéu hién thanh
cobng chung E. coli BL21(DE3) mang plasmid tai
t6 hogp pET-SUMO-il2 ¢ kha ndng tao SUMO-il2
¢ dang tan. Khao sat diéu kién nudi cdy trong
quy mo6 phong thi nghiém cho két qua moi
truGng TB, cdm (ng bang IPTG 0,1 mM & 25 °C
cho lugng protein tan I6n nhat. SUMO-IL-2 dudc
tinh ché thanh cong bang IMAC vdi cdt Ni
Sepharose st dung dém rlra giai chra imidazol
nong do 200 mM.
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TINH TRANG DINH DUONG VA MOT SO YEU TO LIEN QUAN
PEN SUY DINH DUO'NG O TRE TU’ 6 PEN 24 THANG TUOI
TAI BENH VIEN SAN NHI NGHE AN

Vii Thi Quyén'!, Pham Thi Thanh Nga2, Nguyén Thi Viét Ha?

TOM TAT

Dinh duGng ddng vai tro quan trong ddi véi ca thé
con ngerl dac biét do6i vgi tré em. Giai doan tUr 6
thang dén 24 thang la thdl diém téc dd tdng trudng
cla tré nhanh nén nhu cau dinh du‘dng cao. Muc
tleu Dénh gia tinh trang dinh duBng va tim hiéu mot
s6 yéu t6 lién  quan dén suy dinh duGng G tré tir 6- 24
thang tudi. DOI tuogng va phu‘dng phap: Ngh|en cliu
ti€n c(ru md ta cit ngang 200 tré tr 6 — 24 thang tudi
dén kham tai Bénh vién San Nh| Nghe An tUr
01/05/2022 den 30/04/2023 Ket qua Ty Ié tré suy
dinh duBng thé nhe can, thap coi, gay com [an lugt la
23,5%, 27,5% va 12%. Thleu sat gap Vi ty Ié cao &
ca 3 thé SDD Thi€u kem va vitamin D gap VGi ty 1é
cao & 2 th& SDD thap coi va gay com Thiéu canxi gap
VGi ty 1& cao nhat 6 SDD thé thap COi. Yeu t0 lién quan
dén suy dinh duBng thé& nhe can la can nang khi sinh
dudi 2500 gram, khong tiém chdng du, tién su’ bi
bénh, khong nudi con bdng sira me hoan toan va cho
tré &n bo sung sém. Yéu t6 lién quan dén suy dinh
duBng thé thap coi 1a tudi me trén 35 tu0| khong tiém
chdng dd, tién st bi bénh, khong nuoi con bang sira
me hoan toan va 3n bo sung sém. Khong tiém chung
dd va tién str mac bénh trudc do 1a yéu td lién quan
dén suy dinh du’dng thé gay com. Két luan: Ty 1& suy
dinh dufdng o] tre em tai Nghe An con cao. Can glao
duc stc khoé va tuyen truyén cho cac ba me hiéu vé
tam quan trong cla tiém chadng, bo sung vi chat dinh
dudng va diéu tri bénh hgp ly dé giam nguy cd suy
dinh duGng.

Tur khoa: tinh trang dinh du@ng, suy dinh duGng,
thi€u vitamin, thi€u vi chat dinh duGng, tré em, yéu to
lién quan.
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SUMMARY

NUTRITIONAL STATUS AND RISK FACTORS
OF MALNUTRITION IN CHILDREN ADED 6 -
24 MONTHS AT NGHE AN OBSTETRIC AND

PEDIATRIC HOSPITAL

Nutrition plays an important role for the human
body, especially for children. The faster growth rate of
children aged 6-24 months is, the higher nutritional
requirement needed. Aim: To evaluate the nutritional
status and risk factors of malnutrition in children aged
6-24 months. Materials and methods: A cross-
sectional descriptive study was conducted in 200
children aged 6-24 months at the Nghe An Obstetric
and Pediatric Hospital from May 2022 to April 2023.
Results: The prevalence of underweight, stunting,
wasting was 23.5%, 27.5% and 12%, respectively.
The rates of zinc and vitamin D deficiency were high in
stunting, wasting groups. Calcium deficiency rate was
highest in the stunting group. Risk factors of
underweight were birth weight less than 2500 grams,
incomplete immunization, previous diseases, no
breastfeeding, early complementary feeding. Risk
factors of stunting were mothers aged > 35 years old,
incomplete immunization, previous diseases, no
breastfeeding and early complementary feeding. Risk
factors of wasting were incomplete immunization and
previous diseases. Conclusion: The prevalence of
malnutrition is children in Nghe An was high. Health
education for mothers and care givers about the
importance of vaccination, micronutrient
supplementation and reasonable disease treatment

plays an important role to reduce the risks of
malnutrition. Keywords: nutritional status,
malnutrition,  micronutrient  deficiency,  vitamin

deficiency, risk factor, children

I. DAT VAN PE i

Hién nay, suy dinh duGng (SDD) van la mot
trong cac van dé stic khoe cong dong luén dugc
cac quéc gia quan tam. Dinh duBng khdng day
da sé dan dén hau qua tré bi SDD. SDD la tinh
trang co thé thiéu protein — n&ng lugng va cac vi
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