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TOM TAT

LA médt cytokine do té bao lympho T ciia hé mién dich tdng hgp nén, Interleukin-2 (IL-2) hién dugc
sir dung nhiéu trong y hoc. M6t trong nhitng img dung quan trong nhét ciia IL-2 13 @& chita trj mét sé loai
bénh ung thu. Nhd vao cong nghé gen hién dai, hign da c6 nhing san phim IL-2 téi td hop véi chét
lugng tt va ban dudi dang thuong phim. D& xé4c dinh hoat tinh cla céc san phim IL-2 nghlén ciru, dong
té bao CTLL2 do Ngan hang té biao ATCC clia Hoa Ky cung clp da dugc Iya chon. Té bao CTLL2 la té
bao hodn todn phy thuée vao IL-2 dé c6 thé séng va phét trién. Hoat tinh cia céc miu IL-2 nghién cfru sE
dugc xéc dinh nhd vio khi nfing kich hoat sy phat trién vi sinh san cia té bao CTLL2. Nhd phép th
smh hoc dugc xéc 18p dya vao dic tinh néi trén cua té bao CTLL2, sau qué trinh sang loc ban diu 15
mau IL-2 tai td hop, chung t8i di thu du'qc 03 mAu cé hoat tinh sinh hoc cao nhit va tién hanh xéc dinh
c4c chi sb sinh hoc khéc. Két quila miu 58 3 cia chung t6i chira dl,mg hoat tinh sinh hoc cao nhét dat 2,7
% 10° Units/mg va gin tuong dwong véi hoat tinh cia thuong phim IL-2 ciia Trung Quéc dang duge luu
hanh (2,9 x 10° Units/mg), nhung v&n thip hon so v&i san phim ndy cia Hoa Ky (2 x 107 Units/mg).

Tir khda: CTLL2, cytokine, Interleukin-2, macrophage, melanoma

M3 DAU

Interleukin 2 (IL-2) 14 mét cytokine do cic té
bao tympho T hoat héa téng hop nén (Gill et al,
1978). IL-2 kich thich sy sinh sdi cila cic té bao
lympho T phu thuoc IL-2 va dong van trd nhu mét
chét diéu hoa mifn dich dbi vdi c4c té bao lympho B,
macrophages va céc té bao glet tu nhién NK (natural
killer cells) (Taniguchi et al, 1986). IL-2 thye hién
chirc niing sinh 1y cila minh théng qua su tuong tic
hoat ddng v&i cac phirc hop thy cam dugc tao ra tir
ba tidu phé‘m a, B va y (IL-2Ra,, -B va -y). Rét nhidu
nghién ctru chi ra ré’mg IL-2 déng vai trd rﬁt quan
trong dbi voi hé mién dich néi riéng va d0| véi sy
sdng cia con ngudi ndi chung. Mt trong s6 nay 1
IL-2 c¢6 kha niing kich thich sy sinh sbi, biét hda va
ton tai clia céc té bao lympho T déc nhin biét khang
nguyén dic thu (antigen-selected cytotoxic T cells)
théng qua viéc hoat hoa bidu hién ciia mot sé gen
dic trung (Nelson, Willerford, 1998). IL-2 rét cin
thiét cho su hinh thanh tri nhé mién dich cia céc té
bao T, mét trong nhitng dic tinh quan trong va dic
trung cua hé min d1ch Loi dung dic tinh nay cia
1L-2, hién tai mot s6 hing dugc pham danh tiéng nhu
NOVATIS d4 san xuét thanh cong IL-2 téi td hop dé
sir dung trong chifa tri mét s6 loai bénh ung thu (ung
thur thin, ung tha melanoma ...) (McDermott, Atkins,

2004). Ngoai ra, IL-2 cling 43 dugc Cuc Quan ly
thyc phdm va duge phim Hoa Ky FDA cho phép sir
dung trong chifa trj mét sé bénh 14y nhifm do virus,
nhir chit kich hoat trong vaccince (booster)...
(htip://www ebioscience.com).

Trong théng bdo trudc diy, ching tdi di trinh
bay két qua tdng hop thanh céng IL-2 tii t& hop
trong E. coli (P3ng Trin Hoang et al, 2005). Trong
thdng bao ndy, ching t6i trinh bay két qua kiém tra
hoat tinh sinh hoc ctia san phim IL-2 t4i t& hop trén
té bao CTLL2 phu thudc IL-2 va thiét 14p phép thi
sinh hoc mong mudn.

VAT LIEU VA PHUONG PHAP NGHIEN cUU

Phuong phép tinh ché IL-2 tdi t§ hop

IL-2 t4i t hop duge tinh sach bing cot séc ki &i
lrc Ni (Amersham Pharmacia Biotech.). Pau tién,
dich protein dugc cho qua cdt sic ki da dugc hoat
héa bang dém edn bing (20 mM Tris-HCI, 200 mM
NaCl, pH 7.5). Thanh phén protein khéng bam bj
loai khoi cot bing dém rira (5 mM Imidazole, 20
mM Tris-HCI, 200 mM NaCl, pH 7,5). Protein IL2-
Trx gan trén cft ai huee duge thu lai bang dém cin
bing c6 chira 500 mM Imidazole. Tién hanh cit
protein dung hgp IL2-Trx bing enterokinase (4°C
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trong 16 h v&i dém Tris-HCI, pH 8,0) dé thu lai IL-2
tinh sach. Dich protein tinh sach dugc cho qua cét
Hiprep Chelating 26/10 (Amersham Pharmacia
Biotech.) @& loai bd mubi. Kiém tra 46 sach coa IL-2
ti t6 hgp trén bing SDS-PAGE 12.6%.

Phuong phip nudi cdy té bao CTLL2 in vitro

Té bao CTLL2 dugc mua tir Ngén hang té bao
ctiia Hoa Ky ATCC nho sy gilp d& cia GS. Pezzuto,
Hiéu trudmg Pai hoc Hawaii, Hoa Ky, Té bao
CTLL2 duge nudi cdy dudi dang hdn dich trong méi
trudng nudi cdy RPMI-1640 kém theo 2 mM L-
glutamine, 1,5 g/l sodium bicarbonate, 4,5 g/l
glucose, 10 mM HEPES, va 1,0 mM sodium
pyruvate, ngodi ra bd sung 20% T-STIM Con A va
10% fetal bovine serum - FBS (GIBCO). Té bao
dugc cdy chuyén sau 3 - 5 ngay v6i ty 18 (1:3) va
nudi trong th g'n CO, & didu kién 37°C, 5% CO..

Phép thir sinh hge xdc dinh hoat tinh cda IL-2 tdi
té hop

Nguyén Iy cita phép thir sinh hopc

Té bao CTLL-2 1a té bao hoan toan phu thude
vio IL-2. Khi méi trudmg nudi cdy khéng dugce bd
sung 1L-2 thi t& bao s& chét trong khoang 24 - 48 h.
Vi thé, dong té bao CTLL2 dugc xem la dong chudn
dé xdc dinh hoat tinh cia IL-2 ty nhién cling nhu
tdng hop. Khi bd sung IL-2 vao méi trudmg nudi cdy,
tuy theo hoat tinh cia IL-2 ma té bdo CTLL2 s& duy
trl sy sdng va dugc kich hoat dé phét trién va sinh
san. Hoat tinh cuia IL-2 cang manh thi khd nang hoat
héa sy phét trién va sinh san ciia té bio CTLL2 cang
t6t. Dua vao nguyén ly trén, khi cin x4c djnh hoat
tinh cha miu IL-2 nao d6 thi chi cAn x4c dinh kha
nang hoat héa té bao CTLL2 clia mAu nghién ciru so
v&i d6i chimg am (khéng duge bd sung [L-2 vio mdi
trudng nudi cziy).

Quy trinh cia phép thir sinh hoc:

Céc miu IL-2 tai t& hop trudc khi dua vao hé
théng sang loc dé kiém tra bing phép thir sinh hoc
duge lpc khudn bing mang loc ¢6 kich ¢& 0,22 pm.
Tiép d6, cac miu nay duge tién hanh pha losing bing
PBS tiét trang @& cé ndng 45 gbc 12 0,1 mg/ml. Céc
méu s& duge sang loc ban ddu & ndng do 1a 10
ug/ml. Hai mAu IL-2 ciia Trung Quéc va Hoa Ky s&
duoc sir dung 1am déi chimg duong.

MAu IL-2 cia Trung Quéc dirgc ghi nhédn 1a san
phim thuong mai chira duyng 1 mg IL-2 va hoat tinh
14 2,9 x 10° Units/mg. Trong khi d6, miu IL-2 cia
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Hoa Ky ciing dugc ghi nhan 13 sin phim thwong mai
héa nhung chi st dung cho nghién ctru khoa hoc.
Ham lugng IL-2 ciia miu ndy 13 50 pg va hoat tinh 13
2,5 x 107 Units/mg.

Hai ngay sau 14n céy chuyen cudi cling, té bao
CTLL2 dugc rira sach 3 lan bang mdi truéng RPMI-
1640 co ban (khéng c6 huyét thanh va khéng cé IL-
2). Té bao tiép tuc dugc hoda trong mdi trrdng
RPMI-1640 v&i ndng do 1 x 10° té bao/ml va duge
dua vao dia 96 giéng dé thi nghiém (190 pl/giéng).
Tiép tyc bd sung cac miu IL-2 cin kiém tra vao cac
giéng thi nghiém v&i cac ndng ) khac nhau Ty 18
l3p lai thi nghiém la 3 14n. Trong d6, cic gleng ddi
chirng 4m chi c6 t& bao va méi trudng nudi cdy co
ban c6 b sung huyét thanh, khéng c6 IL-2, PTa thi
nghiém dugc tiép tyc i trong ti 4m CO, & diéu kién
37°C, 5% CO,. Sau 48 h, thf nghiém duogc két thic
bing c4ch thém vao mdi giéng 30 pl dung dich thube
nhudm tir bd kit Non-radioactive proliferation kit ciia
Promega d2 dinh tinh va dinh lwgng miu IL-2 t4i td
hop. U tiép trong béng tdi thém 4 h va doc két qua
bing méy ELISA reader budc séng 525 nm
(Fukushima, Yamashita, 2001).

Sau khi ¢cé két qua do OD, chi 8 EDs, duge xac
dmh bang phin mém TableCurve. Tiép d6, chung t0i
tién hanh quy ddi va xac dmh hoat tinh clia mu IL-2
kiém tra theo quy chun quéc té.

KET QUA VA THAO LUAN

Két qua tinh ché IL-2 t4i t§ hyp

1L-2 tai tb hop dugc bidu hién trong E. coli &
dang lai véi thioredoxin ¢6 chira dudi His-tag gdm 6
Histidine (goi tit 12 protein IL2-Trx). Két qua kiém
tra cic phan doan protein tinh sach qua cjt sic ky 4i
lyc Ni bing SDS-PAGE (Hinh 1A) cho thdy san
phémi protein IL2-Trx tuong dbi sach, cé kich thude
khoang 32,7 kDa, phu hop véi tinh toan trén ly
thuyét. Tiép theo, ching t6i tién hanh cit protein lai
IL2-Trx bing enterokinase (didu kién cit dugc néu
trong phén phuong phép). Két qua dién di SDS-
PAGE (Hinh 1B) cho thay, véi thai gian cat 13 16 h
thi protein lai da bj cit thanh 2 phén 1a IL-2 tai
hgp va thioredoxin.

Tuy nhién, trong san phim cit vin cdn bing
protein IL2-Trx. D& phan {ng cit didn ra hoan
toan, ching t6i cin nghién ciru tdi wu céc didu
kién cho phan Gng cit enterokinase. Djch cét
protein tiép tuc dugc cho qua cdt Hiprep Chelating
26/10 (Amersham Pharmacia Biotech.) dé loai bo
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mudi va thu lai IL-2 tinh sach. Dac diém cla cjt
Hiprep Chelating 13 c6 chtra cic hat gel lam bing
sepharose véi kich thudc 18 khdc nhau cho phé

céc protein nhé di qua. Do vdy, cdc phén tir mugz
va thioredoxin cé kich thuéc ién hon s& chay ra
trude con cac phén tir IL-2 tai t& hgp cé kich
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thudc nho s& di qua 16 hat gel va chay ra sau.
Pudng chay 6B cho thdy xudt hién mdt bang
protein ¢6 kich thudc x4p xi 14,6 kDa phii hop véi
kich thuéc chuén cia IL-2. Nhu viy, ching t3i 43
tinh sach thanh céng IL-2 tai t3 hop biéu hién
trong E. coli.

Hinh 1. Dién di SDS-PAGE san phdm tinh sach bng cft séc ky ai lyc (A) va cét protein lai IL2-Trx bin
Enterokinase (B). M: Thang protein chudn (Fermentas); 1A: IL2-Trx tinh sach béng c¢dt &i lyc Ni; 1B-4B: Cat

IL2-Trx béng Enterokinase; 6B: |2 tai td hgp tinh sach.

Xac dijnh hoat tinh sinh hoc ciia cdc miu IL-2 tai
tb hop

Sau khi sang loc tir 15 mau I1L-2 t4i td hop duoc
téng hop trong té bao E. coli va tinh ché bing sic ki
4 lyc, ching t6i d4 lra chon ra 3 méu cé hoat tinh
t6t nhét dé tién hanh thi nghiém tiép nhim dinh tnh
va dinh lugng hoat tinh sinh hoc ciia ching. Véi viée
sir dung t& bao CTLL2 phu thudc IL-2 trong phép
thir sinh hoc do ching t&i thiét 13p, 03 méu IL-2
duge kiém tra va so sanh v&i san phim IL-2 cua
Trung Qudc va Hoa Ky. Céc dit lidu duge trinh bay
va minh hoa & bang 1 va hinh 2.

Két qua thi nghi¢m cho thdy, cd § miu thr déu
c6 kha nang hoat héa va duy tri sy séng cho té bao
CTLL2. Miu thi nghiém tir Hoa Ky cho thiy hoat
tinh cao nhét va kha nang hoat héa 1én ti 191% (gép
1,91 1an) so véi di chimng 4m (khéng dugc bd sung
IL-2 vao mdi trudmg nudi cdy). Ba miu M1, M2 va
M3 do chiing t8i tdng hop c6 hoat tinh t4t, kha ning
hoat héa té bao CTLL2 dat twong tmg 55,9, 64,4 vd
81,6%. Khi ning hoat héa niay cho thiy cic miu

nghién ctru 4 duy trl va ting sinh ddi véi té bao
CTLL2 phyc thudc IL-2. Hoat tinh ciia 3 miu nghién
ciru 1a thdp hon so véi méu cia Hoa Ky va gin
tuong dwong véi thuong phadm IL-2 cia Trung Qubc.
Trong sé 03 miu IL-2 nay, miu sb 3 c6 hoat tinh tét
nhit. M3u sb 1 ¢é hoat tinh thép nhit. Miu sb 2 c6
hoat tinh tuong d6i tdt nhumg thap hom 1,6 13n so véi
miu sb 3.

Véi két qua thu duge & trén, ching i d4 tién
hanh quy d8i va x4c dinh don vj hoat tinh cho céc
méu thi nghiém theo quy chudn quéc té. Két qua
duge trinh bay & bang 2.

So sénh két qua trén, chung t5i nhin thdy don vi
hoat tinh Unit cia cac miu IL-2 1a trong dbi tot.
MAu ciia Hoa Ky dat t&i 2 x 107 Units/mg va 12 miu
¢6 hoat tinh tét nhit. Miu s6 1 (M1) ctia ching t6i cb
hoat tinh thip nhét trong s8 cac miu nghién ciru dat
5,2 x 10° Units/mg. M3u sé 3 (M3) do chang t6i san
xudt dat hoat tinh cao nhét 2,7 x 10° Units/mg, gin
tuong dwong vé&i thuong phim IL-2 dang dugc ban
trén thi trwdmg Trung Qudc 13 2,9 x 10° Units/mg.
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Bang 1. D@ liéu kidm tra hoat tinh clia c4c mdu IL-2 tai td hop.

Tén mau % Hoat héa té bac CTLL2 Gia tri EDgo
2ug/ml pg/ml 05pg/ml 025 pg/ml 0,125 pg/mi (ug/mi)
M1 55,9 35,1 41.2 356 34,0 1,913
M2 64,4 49,7 492 44 4 29,8 0,590
M3 81,6 59,1 58,3 427 36,9 0,373
M-TG 80,7 72,5 60,9 43,4 24,2 0,352
M-US 1912 124,5 1076 83,8 66,9 0,052
IL-2 Bioactivity Determination
250.0
5 200.0 —— M1
§ 1500 —= M2
§ M3
< 100.0 e M-US
¢ 50.0 —a— M-TQ
0.0
1 2 3 4 5 6
Testing Concentration

Hinh 2. X4c dinh va so sanh hoat tinh clia cac miu IL-2 thir nghiém.

Bang 2. Bon vj hoat tinh clia cac mau IL-2 thir nghigm.

STT Tén mau Gia tri EDso (ng/ml) Gia trj quy ddi (Units/mg)
1 M1 1,913 52 x 10°
2 M2 0,590 1,7 x 10°
3 M3 0,352 27 x10°
4 M-TQ 0,373 29x10°
5 M-US 0,052 2 x10°
KET LUAN miu s& 3 M3 cila ching t8i c6 hoat tinh t&t nhit

Ching t6i d3 tinh sach va xdc dinh hoat tinh
sinh hoc cua ché phdm IL-2 tai t hop nhin duge
tr t& bao E. coli bing phép thir sinh hoc trén té
bao nudi cdy in vitro CTLL2. Két qua thu duge
sau qua trinh sang loc cho thdy cdc miu M1, M2
vad M3 déu ¢é hoat tinh sinh hoc rét tét, trong d6
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dat 2,7 x 10° Units/mg. Vé&i két qua thir nghiém in
vitro nhu trén va véi s6 don vi hoat tinh dat duroc,
mau b 3 c6 thé duge xem 1a dat tiéu chudn dé sir
dung trong cédc budc thir nghiém in vive va lam
sang tiép theo. Két qué ndy mé& ra kha ning ty san
xuét IL-2 trong mroc dé phuc vu cho cac ung dung
trong y hoc sau nay.



Tap chi Céng nghé Sink hoc 5(2): 157-161, 2007

Lo&i ¢cdm on: Chiing t6i xin chdn thanh cam on GS.
J.M. Pezzuto, Pgi hpoc Hawaii, Hoa Ky da giip d¢
chiing t6i thire hign cong trinh nghién ctru nay. Cong
trinh hodan thimh véi su hé trg kinh phi cua nr dé toi
KC-04.33 “Nghién ciru tac Interleukin-2 tdi 16 hop
dimg trong diéu tri ung thie”.
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INTERLEUKIN-2’S ACTIVITY BY

Do Thi Thao, De Thi Phuong, Vu Minh Due, Dang Tran Hoang, Truong Nam Hai*

Institute of Biotechnology

SUMMARY

Produced by T lympho cells of the immunological system, interleukin-2 (IL-2), a cytokine is being
used widely in medicine. One of the most popular applications of IL-2 is for cancer treatment. Based on
modern gene technique, several recombinant IL.-2 products with good quality under different trademarks
are manufactured. In order to investigate the bioactivity of IL-2 samples, we selected the CTLL2 cell line
purchased from ATCC (American Type Culture Collection) in US. CTLL2 are the cells that completely
depend on IL-2 to survive. Based on the ability to maintain and stimulate the CTLL2’s growth of studied
IL-2 samples, the bicactivity was determined. By applying the bicassay set up with the basement of the
above character of CTLL2 cells, we chose 3 samples which showed the most active in our bicassay
system for further bioactivity determination after preliminary screening 15 samples. In result, the sample
named as M3 possesses the highest activity (2.7 x 10° Units/mg). This activity is equal with that of IL-2
product from China (2.9 x 10° Units/mg) but lower than that of IL-2 product from US (2 x 107 Units/mg).

Keywords: CTLL2, cytokine, Interleukin-2, macrophage, melanoma

* Author for correspondence: Tel/Fax: 84-4-7562790; E-mail; tnhai@hn.vin.yn

161





