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ngudi, TBBC gia lap va TBTC gia lap trén ting
thiét bi phan tich gilta 10 phong xét nghiém la
tugng duong nhau, cung mét mirc néng do thi
thiét bi Celldyn 3200, Celldyn Ruby sé cho két
qua TBBC gia lap va TBHC ngusi tugng ducng
nhau, chi c6 chi s6 TBTC la khac nhau. va sy
khac biét nay cdy nghia thong ké (p < 0,05).
Nhu vay, mau sinh pham do s6 lugng té bao
mau dat tiéu chudn dé co thé dudc si dung dé
danh gid két qua cta cac phong xét nghiém cé
sif dung dong may do quang la Celldyn 3200,
Celldyn Ruby.
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TAO DONG VA BIEU HIEN INTERLEUKIN-33 NGU'O'l DUNG HO'P
VO SUMO TREN ESCHERICHIA COLI

Nguyén Qudc Thai', Nguyén Thanh Hoai Phong!,
Mai Thanh Tan', Mai Huynh Nhu!, Thai Khac Minh!

TOM TAT

Pat van dé: Cac nghlen cru gan day cho thay
mterleukm (IL)-33 va thu thé dong vai tro quan trong
trong cac bénh Ii viém, nhiém trung va tu mlen Tuy
nhién, viéc chiét xuat IL 33 truc tiép tr cac mdé gap
nhleu khd khan va lugng protein chiét dugc rat thap
gay tré ngai cho nghién clru phét trién thudc (e ché
cytokin nay. Muc dich: tao dudc IL-33 ngudi tai t&
hogp dang dung hgp vdi tag SUMO trén Escherichia
coli. Phuong phap: gen md hoa cho IL-33 ngudi
dugc t0| uu hda codon cho bi€u hién trén E. coli bang
phan mém OptimumGene™ Optimization Analysis cta
céng ty GeneScript. Plasmid pET- -SUMO-il33 dugc blen
nap vao E. coli BL21(DE3) bang phudng phap sdc
nhiét. Két qua: Plasmid tai to hgp chira gen il33 dugc
thiét k& gén tag gom 8xHis va SUMO tag & dau N tan
vdi gen 133 dudc t6i uu hod codon cho bigu hién trén
E. coli. T& bao E. coli BL21(DE3) mang pET- -SUMO-il33
c6 kha nang biéu hién IL-33 tai t6 hop dudi dang tan
trong méi trudng LB & 37 °C. K&t ludn: Nghién clu
da tao dong thanh céng ching E. coli 'BL21(DE3)
mang plasmid tai t& hgp pET-SUMO-il33 c6 kha ndng
tao IL-33 tan & dang dung hgp véi tag SUMO vdéi hiéu
suat cao. i

T khoa: interleukin-33 ngugi tai to6 hgp, téi uu
hoa codon, pET-SUMO, E. coli
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SUMMARY
EXPRESSION OF HUMAN INTERLEUKIN-33

FUSED WITH SUMO IN ESCHERICHIA COLI

Background: Recent studies showed that
interleukin (IL)-33 and its receptor play an important
role in inflammation, infection, and autoimmune
diseases. Nevetheless, direct extractions of IL-33 from
human tissues often resulted in limited amount of this
cytokine, which may hinder the drug discovery
process. Objectives: This study aims to express
recombinant human IL-33 fused with SUMO in
Escherichia coli. Methods: codons from human il33
gene was optimized for the expression in E. coli using
OptimumGene™ Optimization Analysis (GeneScript).
The recombinant plasmid pET-SUMO-iI33 was
transformed into chemically compentent E. coli BL21
(DE3) by heat-shock method. Results: The
recombinant plasmid was designed with a 8xHis and a
SUMO tag at the N-terminal of the codon-optimized
iI33 gene. The transformed E. coli BL21(DE3) could
express soluble recombinant IL-33 in LB medium at
37°C. Conclusion: In this study, we have successfully
transformed E. coli BL21(DE3) with the recombinant
plasmid pET-SUMO-il33. The bacteria could express
soluble SUMO-IL-33 with high yield.

Keywords: recombinant human interleukin-33,
codon optimization, pET-SUMO, E. coli

I. DAT VAN BE

IL-33 la mot thanh vién trong ho IL-1, ¢4 lién
quan dén cac mién dich bdm sinh va mién dich
thu nhan thong qua tudng tac véi thu thé ST2.
IL-33 dong vai trd bénh ly trong cdc mo bi viém
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trong cac rdi loan di Ung lién quan dén phan Ung
mién dich qué mic & da va phdi. IL-33 ciing cd
chirc ndng bao vé mé trong giai doan hoi phuc
sau chan thugng mé & hé than kinh trung uong
va dudng tiéu hda. Do dé, viéc nghién clru tugng
tac gilta IL-33 va thu thé dem dén mét chién
lugc ddy hira hen dé diéu tri cac r6i loan mién
dich lién quan dén sy diéu hoa tin hiéu cla
cytokin [1].

Viéc chiét xuat IL-33 truc ti€ép tir cadc mo cla
con ngudi gap nhiéu khd khan va lugng protein
chiét dugc rat thap. Cung vdi ti€n bo cla cong
nghé sinh hoc, nhiéu protein ngudi da dugc san
xuat v@i s6 lugng I6n va do tinh khiét cao dap
('ng nhu cdu nghién clru san xudt va phat trién
thu6c mdi. Nghién clu nay dugc thuc hién vdi
mong mudn tao dugc ngudn IL-33 tai t6 hop
dang tan trén Escherichia coli nhdam dap (rng nhu
cau nghién cru va th nghiém thud6c tai Viét
Nam. Budc dau tién gen ma hoa cho il33 ngudi
dudc t6i uu hod cho biéu hién trén E. coli. Chiing
E. coli v@i plasmid mang gen nay dugc tao dong
va kiém tra su’ bi€u hién cua protein tai t& hap.

Il. BOI TUQONG VA PHU'ONG PHAP NGHIEN CUU
2.1. T6i vu hoa codon cho biéu hién gen
il-33 ngudi va thiét ké plasmid tai té hgp.
Khung doc ma& (Open reading frame) ma hda cho
IL-33 ngudi (GeneID: 90865, UniProtkB/Swiss-
Prot: 095760 dai 813 bp vai cac codon dugc toi
uu hoéa cho bi€u hién trén E. coli bang phan
mém OptimumGene™ Optimization Analysis cla
cong ty GeneScript (Piscataway, NJ, Hoa Ky).
Phan mém nay s dung thuét toan dé tdi uu hda
cac thong s6 sau: do léch s dung codon, ham
lugng GC, ham lugng CpG dinucleotide, cau tric
mMARN, vi tri c&t an, vi tri PolyA sdm, vi tri Chi ndi
phan ti va vi tri gan ribosom, dao CpG tich dién
am, motif RNA khong bén, trinh tu 13p lai va vi tri
cit gi6i han cd thé anh hudng dén giai doan cloning.
Gen iI33 véi cac codon sau khi téi uvu hoa
dudc thiét ké vdi dau N tan cing gdn thé gém 8
histidin va SUMO vdi hai diém cat gidi han cho
Ndel va XhoI & hai dau. C3u tric nay dudc gan
vao plasmid pET24a(+) va dugc tdng hgp bdi
cobng ty GeneScript (Piscataway, NJ, Hoa Ky).
2.2. Tao dong E. coli BL21(DE3) mang
plasmid tai t6 hop pET-SUMO-il33. Plasmid
pET-SUMO-iI33 dudc t6i uu hod cho biéu hién
trén E. coli dugc tdng hdp bdi cong ty GeneScript
(Piscataway, NJ, Hoa Ky). Té bao E.coli
BL21(DE3) kha nap dugc bién nap vdi 2 pL dung
dich plasmid 10 ng/pL bang cach sdc nhiét &
42°C. Té€ bao sau bién nap dugc nudi cay trong
mdi trudng LB b6 sung kanamycin 50 upg/mL,

glucose 1%, lac & 37 °C qua dém.

2.3. Khao sat biéu hién protein tai td
hop. E. coli BL21(DE3) mang vector tai t6 hadp
dugc sau khi cdy hoat hoa trong LB (muc 2.2)
dudc cay chuyén sang 10 mL méi truGng va diéu
kién tuong tu. Khi mat do t€ bao dat ODeswo =
0,6-0,8, cam (ng bang isopropyl B-D-1-
thiogalactopyranosid (IPTG) 0,1 mM. Ti€p tuc
nubi cdy qua dém trong clng diéu kién. Ly tam
thu sinh khéi t€ bao & toc d6 6000 x g trong 10
phat. Phan tan sinh khéi trong dung dich dém A
chra natri phosphat 50 mM pH 7,8; NaCl 400
mM; KCI 100 mM; glycerol 10%. Tan siéu am
pha té€ bao, ly tdm & 13000 x g, 30 phat & 10°C.
Phén tich su’ bi€u hién protein bang SDS-PAGE.

Ill. KET QUA NGHIEN cUU

3.1. T6i uvu hoa codon cho biéu hién gen
il-33 ngudi va thiét ké plasmid tai t6 hgp.
Plasmid tai t6 hgp chlfa gen il33 dudc thiét k& gan
tag gdbm 8xHis-SUMO & dau N tan va hai diém cat
giéi han cho Ndel va Xhol & hai dau (anh 1) véi
trinh ty acid amin cta SUMO nhu sau:
MSDSEVNQEAKPEVKPEVKPETHINLKVSDGSSEIFFK
IKKTTPLRRLMEAFAKRQGKEMDSLRFLYDGIRIQAD
QTPEDLDMEDNDIIEAHREQIGG.

§ i
‘ . SUMO

L33

lasmid pET-SUMO-il-33

Plasmid pET24a(+)

Anh 1: Plasmid tai t6' hop pET-SUMO-il-33
mang gen ma hod cho IL-33 nguoi

Sau khi t8i uu hda cac codon cho biéu hién
trén E. coli bang phan mém OptimumGene™ (|
Optimization Analysis cho két qua nhu sau:

Piéu chinh sai léch si dung codon
(Codon usage bias adjustment)

— Chi s6 phu hgp codon (Codon Adaptation
Index—CAI) = 0,96. Chi s6 CAI = 1 thé hién sy
biéu hién hoan hao trong vat chu va CAI > 0,8 la
murc biéu hién t6t trong biéu hién gen.

Codon Adaptation Index (CAl)

After OptimumGene™ Optimization
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Relative Position of codons

CAl: 0.96

Anh 2: Chi sé phu hop codon
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— Tan suat codon t6i uu (Frequency of
Optimal Codon—FOP): 71-80%: 07, 81-90%:
06; 91-100%: 85. Lay acid amin dugc st dung
nhiéu nhéat trong E. coli tuong duong 100% dé
xac dinh phan tram cac codon da thiét k€.

Frequency of Optimal Codons (FOP)

After OptimumGene™ Optimization

Percentage of Codons

o o o oy T o e

Anh 3: T4n suat codon téi uu
Piéu chinh ham lugng GC. E. coli c6 ham
lugng GC khoang 40-60%, do do két qua diéu
chinh ham Ilugng GC la 52,07% phu hgp cho su
biéu hién protein trong E. coli.
GC Content Adjustment

After OotimumGene™ Onptimization

e i A TS

gc content (%)

(4] 100 200 300 400 500 600 700 800
Relative Position of codons

i Average GC content: 52.07
Anh 4: Biéu chinh ham luogng GC
Enzym cat gidi han va yéu t6 CIS dudc
toi uu héa
Bang 1: Téi uu hoa enzym cat gidi han
va yéu té CIS

Enzym cat giéi |TOi Uu|y .~ .n Toi vu
han hoa Yéu to6 CIS hoa
Ndel (CATATG) | 1(1) (EA%)SKE?S 0
HindIII (AAGCTT) | 0 (TFI’_OIDI’_T_D 0
Xhol (CTCGAG) | 1(817)| (aanana) | ©
BamHI (GGATCC) | 0 (G(CJT“thTeéG) 0
Polymerase slippage 0 T7Cis 0
site 1 (ATCTGTT)
Polymerase slippage 0 SD_like 0
site 2 (GGRGGT)
Frameshift element| 0
Ribosome binding 0
site

100

Sau khi t6i uu hoa, trinh tu lap lai cia gen
bao gom:

— Lap lai truc ti€p 16n nhat vai s6 lugng la 18
c6 khoang cach la 3 va lap lai 2 [an.

— Lap lai dao ngugc t6i da: khong co.

— L3ap lai Dyad I6n nhéat véi s6 lugng la 19,
Tm la 65,7. Vi tri bat dau la 7, 10, 9.

3.2. Tao dong E. coli mang plasmid pET-
SUMO-il-33 va khao sat biéu hién protein
tai td hogp. Vector pET-SUMO-il33 dudgc bién
nap vao té bao kha nap E. coli BL21(DE3) bang
phugng phap s6c nhiét. Té bao E. coli mang
plasmid pET-SUMO-il33 dugc nudi cdy trong moi
trudng LB & 37 °C cam (ng bang 0,1 mM IPTG
khi ODeoo dat 0,6 trong khoang 14-16 giG. Ly tam
thu t€ bao, tan siéu am va dién di SDS-PAGE.
Qua két qua dién di SDS-PAGE (Anh 5) cho thay
protein tdng cdng (giéng 1) cd vach protein to
dam co kich thudc khoang 32 kDa—tuang (ng
vGi kich thudc protein SUMO-IL-33 va khac biét
so vGi chirng am (gi€éng 3) la mau nudi trong moi
trudng khong chira chat cdm Ung IPTG. Khi moi
trudng khong cé chat cam Gng IPTG, T7 ARN
polymerase bi (c ché sé khong phién ma gen
iI33 tai t6 hgp nén vi khudn khéng bi€u hién
dugc SUMO-IL-33. Mat khac, protein tan (giéng
2) ciling thu dugc vach protein cd kich thudc
khoang 32 kDa. V@i két qua trén, da tao dong
thanh cdng chang vi khuén E. coli BL21 (DE3)
mang vector plasmid pET-SUMO-il33 cé kha
néng biéu hién IL-33 tai t& hdp véi ty 1& protein
tan kha cao.

35kDa SUMO-IL-33

25 kDa 32kDa

Anh 5: Biéu hién protein & E. coli
BL21(DE3)/pET-SUMO-il33
M: Thang chudn protein; 1: protein tdng
cong khi c6 mat IPTG; 2: 1: protein tan khi co
mat IPTG; 3: protein tdng cdng khi chua cam
('ng bang IPTG

IV. BAN LUAN

Hién nay, hé théng vector bi€u hién pET
dugc st dung rat phd bién trong viéc tao dong
bi€u hién protein tai t6 hgp & E. coli [2]. Vector
pET chlra T7 promoter la vi tri gan chuyén biét
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cla T7 ARN polymerase va lac operator, cd vai
trd kiém soat su phién m3, gen khang khang
sinh, MCS, diém Ori. T7 ARN polymerase hoat
ddng cb tinh chon loc, cho phép biéu hién cac
gen dugc chon & mét mirc d0 cao nhG téc do
phién ma gap 5 lan so véi toc d6 phién ma cla
ARN polymerase cua E. coli. Nhdm nghién clru
thiét k&€ plasmid pET24 mang gen biéu hién
protein tai t6 hgp theo trinh tu' sau: 8xHis-SUMO
tag-gen iI33 (Anh 1). Trong d6 8xHis giup tinh
ché protein tai t6 hgp vdi sdc ky ai luc ¢ dinh
ion kim loai (IMAC) nhu cot Ni-Sepharose va
trinh tu i133 dudc t8i uu hod codon cho biéu hién
trén E. coli tr phan mém OptimumGene™ ]
Optimization Analysis.

Céc doan peptid dung hgp dugc st dung dé
lam tdng kha ndng hoda tan cla protein tai to
hgp, trong nghién clfu nay ching t6i s dung
protein nho tucng tu ubiquitin (SUMO). Ngoai vai
trd lam tdng dd &n dinh, kha ndng hoda tan cula
protein, viéc gén dudi dung hgp SUMO & dau N
con gilp tang cudng san xuat protein chifc nang
trong hé théng bi€u hién cla sinh vat [3]. Mét
uu diém khac nira déi vdi tag SUMO a véi SUMO
protease c6 kha ndng nhan biét dua vao cau tric
bac ba clia SUMO dan dén su’ dung hgp truc tiép
protein tai t6 hop véi dau C cua SUMO, su cat
chinh xac clia protease cho phép tao ra protein
tai td hagp dang tu do hoan chinh [4].

V. KET LUAN
Nghién clru dd t6i vu hod codon cho biéu

hién trén E. coli, thiét k& plasmid tai t& hgp pET-
SUMO-il33 mang gen il33 vGi codon da tdi uu
hoa dung hdp vGi SUMO tai dau N tan. Nghién
cltu cling d3 tao dong, biéu hién thanh cdng
chiing E. coli BL21(DE3) mang plasmid tai t& hgp
¢ kha nang tao SUMO-IL-33 & dang tan véi ty 1€
kha cao theo danh gid bdng két qua SDS-PAGE.
D4y la nén tang dé€ khao sat diéu kién nudi cdy
trong quy mo I8n trong cac nghién clu ti€p theo.

VI. LO1 CAM ON

Nhém nghién ctu cam dn Pai hoc Y Dugc
Thanh ph6 H6 Chi Minh da 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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TOM TAT .
Bdo cdo trudng hdp bénh nhan 101 tudi nhiém
tring dudng mat do sdi trong gan va so6i 6ng mat cha.
Trén phim cét IGp vi tinh cho thdy sdi dudng mat dic
khuon 13p kin duGng mat nhanh phan thly sau, mot
phan phan thuy trudc va séi trong 6ng mat cha. Bénh

1Bénh vién Da khoa Noéng Nghiép

2Truong Pai hoc Y Duoc, Pai hoc Qudc gia Ha NGi
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nhan dugc ndi soi tan soi xuyén gan qua da bang laser
holmium. Sau tan soi, chup dudng mat khong thdy soi
con s6t lai. Bénh nhan cé biéu hién cai thién Iam sang
va dugc xudt vién sau 7 ngay nam vién. Qua ca lam
sang nay cho thdy tinh hiéu qua va an toan cla
phuong phap tan séi xuyén gan qua da ¢ bénh nhan
I6n tudi. Tar khoa: Tan soi qua da, Laser Holmium,
Séi dudng mat.

SUMMARY

PERCUTANEOUS TRANSHEPATIC
CHOLANGIOSCOPIC WITH HOLMIUM
LASER LITHOTRIPSY IN A 101-YEAR-OLD
PATIENT: CLINICAL CASE REPORT

Case report of a 101 year old patient with biliary
tract infection due to intrahepatic stones and common
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