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Detection of biological activity of interleukin—6
receptor antagonist by SIE transcriptionally active
luciferase reporter gene system

WANG Zi—qiang, WANG Can, DONG Shan—shan, SHAO Hong, CHEN Gang*

( Shanghai Institute for Food and Drug Control, Shanghai 201203, China )

Abstract Objective: To determine bioactivity of interleukin—6 ( IL-6 ) receptor antagonists using sis—inducible
element ( SIE ) transcriptionally active luciferase reporter gene system. Methods: Plasmid pGL 4.47 containing the
SIE transcription factor and the luciferase reporter gene was transferred into 293T cells by liposome transfection,
and the stable transfected cell line ( 293T-SIE ) was obtained by hygromycin pressure screening. Being activated
by IL—6, the luciferase reporter gene system was constructed and the bioactivity detection method of IL.-6 receptor

antagonist based on this system was further established. Results: In 293T-SIE, the luciferase reporter gene could
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be activated by IL-6 with a dose—effect relationship. The methodological validation of this system for the detection

of biological activity of IL—6 receptor antagonists showed that the method had good accuracy and reproducibity.

Conclusion: A novel method was established to detect the bioactivity of IL.—6 receptor antagonist based on the

luciferase reporter gene system which had the advantages of being less time—consuming, having higher accuracy

and better reproducibility compared with the existing methods.

Keywords: I1.-6 receptor antagonist; luciferase reporter gene; stable transfected cell; bioactivity ; method

validation

F1 40 g 4 2 -6 (interleukin—6, 1L—6 ) & 18 17
B2 SR M AE S IO 1) — o Z2 4 MR AR IR -, 5 TL-6
ZAR (IL-6R ) 256 )5 , AT 175 5 51 40 HE R R 40 i
7 A T 4 @ A L (MMP ) -1, MMP-3 I MMP-
131 SR T 7 48 RANKL, AT i 2 i
T B P, i AR PR e R S 2
R R DG B A L SR D T s R AR
o F6EE (tocilizamab ) Z—Fh HAT IL-6R i 57 7%
PERPA YT B vE eI, 3 5 1L-6 SE4 25 5 0
A 1L-6 [ M N5 S5, BT 1L-6 A4 )21
P DT A F34 97 2 KBRS R B B
UTAESR CAR-T AL 1R )T 1 48 , FERRIE BT T
XTHLPIAYT G 1L-6 2 BRI 7| 4 1 4 i A - XU
( cytokine storm Yol

H AT, FEER A= 22 05 I 5 Oy vk 2D 1L-6
PRI KT-3 SR, 58 1 e FERR AL L 1
KT=3 200 4 A= A A il 175 0 i) P4 2 T 00 s FE 2k ) A
XA PE . (H KT-3 40 20 gl i, A K
AR A€ AL 1, B 3 R i, SEBR A vh 2R K
BLARAR N ZAZ 07 AR 3G N 1 S 46 (4 B[]
AT AS

11.-6 A4t 1 S EHAEMIE Janus B0 ( Janus kinase,
JAK) /5 5 14 5% 5% 7 F1 i 1k ¥ (signal transclucers
and activators of transcription, STAT ) & 42, #1555
I 3% T 52 A A S TR, A R TR B o, X
— b 3 B 5 M I JAK  STAT 7% J= 8% 1R 1k,
sis 5 5 Pl F (sis—inducing factor, SIF ) & & ¥ 1Y
W W ¥ i A5i e 5 c—fos Ji B IX sis 15 5 J0 &K (sis—
inducible element, SIE ) 11 4% %[8], HApSIFE &Y
55 SIE 45 6 2 1L-6 15 5 30 B 1 PR Y, A 0F
FEAUHE N7 — B BE 8 £ 0E R 38 SIE- P R Mg S
LR A 40 e A , 3 5 A I 32 40 i Pk A AP TR TL—6 )

AL Ha i

PO 1 ¢ S 2R I M B T I S T B 9 A X AR A
T
1 w7
11 40

293T M il [ E b2 e 1 i 40 B2, e it
T 2 ARSI P AR A 24 AR R o PR
1.2 Bk

A SIE J3 3 T X X Luciferase 7¢ )t 2 i 2 15
FER R pGL 4.47 1 H 3£ [E Promega Al
1.3 EEA AR

FH 25 - i ot 44 % 4% 3 71| Lipofectamine 2000 It
H 3% [# Invitrogen 2y A ; DMEM % 3% % & I 48 1L 7
(FBS) ¥l | 3218 Gibeo 24 H]; #1852 B ( Hygromycin
B) 4 H 2 [E Thermo Fisher 2 #l; AN E4H A/ &
6 (hrlL-6) 1 [ € [H Sigma 2\ 7] ; %< 06 R M Ik 9
Steady—Glo 4] [ 3% [E Promega 2 7 ; $LER LPTHE S
(4it*5 B2050B06 ) M 4L Bk FHt 13 5 W 2 L i (L5
11759 ) 24 th Fi 1= &[G Al 2 43k Spectra M5 2 T g
fiiARA I E 25 [E Molecular DevECes 22l o
2 AEEER
2.1 FRFEAnAR R

OG04k K 3 Y 203 41 i, %5 YL i 1 KB 4
4% T 6 fLAR, 4541 1 x 10° 4, 24 h Y15 20
i B FBE 3K B 70%~90% , W R85 3% i, I I
% DMEM 15 7% %&£ 1.5 mL, B 75 20 0 5% 3% W 99 B
2 3 1.5 mL EP 4, 43 I A T 1L DMEM #% 7%
0.25 mL, 2R 7E A 1 32 EP 4TI pGLA.47 JiTki
2 uL, 55 1 32 EP &I A lipofectamine 2000 BH 5 ¥
FEIA 5 pL, & IR E 10 min J5 5 2 52 EP 4 Y
WARIR ), k22 B E 15 min, 0.5 mL I H )5
HRA TR 18 I A I3 35 b IR AR ), B5E
BHG JeBAE  e Ye JE AN B T R SR A L R . TR

S

(T




| T T —6—

‘JPA W 4 W 2 E ChinJ Pharm Anal 2018,38(10) - 1757 -

Bk Ye )5 48 h, A & 45 0.4 mg-mL™ I % % B Y
DMEM K%, Ak Sl s % , M40 240 M A0 717 0 Ak 3%
BE0 IR BB 0 o AR B G 1) 0 A kg o) B, R
Xof BRI M AP0 T, T A e Y 2EL A0 L, o) 5 1
PN BT, $ T 96 FLAR, B FLELIS oA 1 A4
L, I A& A 0.4 mg- mL™ 11 % & B ) DMEM £ 3%
T, AR 7 5 PRk A KORAS R4 i 4 i e R A vk
SR 24 FLA. 6 FLAL . 75 mm® 4IRS R, &
0.4 mg-mL™ #IEZE B Y DMEM 55 F8 17145 22
PR g2 3L B — RN E K1k h SIE Br
VR D E T RN B R 4B R 293T-SIE 4 ff
TiRE,
2.2 PR I S PR IE

A3 SBUAS 5] 1Y 293T—SIE 41 il v [, 4% #0 J7
VR AT RS, MR T B s 20 A s e
6 x10° 4~ - mL™", LLAEFL 50 L A 96 L 1 4z,
Hepefh 6 A~ fLo Hord 3 AL A T I 3E DMEM 53
IR 50 wL, VERXTHRAL, 75 3 A FLIA hrll-6 T-4E
T CHU helL-6 #3100 pg, A 1 mL TG B 7K 1% i,
59 3 hrlL-6 fi% 77 W . B helL-6 i 77 %, FH G 1 3%
DMEM £ J£ 575 B¢ 2 500 ng » mL™', BIF5 ) 50 L, 1
R SEER ARSI SR, iR 6 h R EUE AR,
] AL M AR B 100 pL, IR 51 )5 = iR
¥ 5 min, [FHZIIRERARL, DAREAL 0.5 s AR L
B FLA AR B4 (relative light unit, RLU ), it
SASLIG A 5% HRA] RLU SF3E M He(E . 25 &l 1
iR, G5 A T12 (4 20 i v e EL AT B 3 19 2 ' R il
5 R 1

30

IL-6 500 ng e mL™*

RLU

Qq’ ‘{0 «® Q Q\Q Q\:\' Q’\q' Q\‘:" &\b; Q'\(o
HMTEfE (cell clones)
El 1 A[E 293T-SIE i AT RN R HFELEELER (n=3)

Fig. 1 Identification results of luciferase activity of different
293T-SIE cell monoclonal
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Fig. 2 Optimization of results for the determination of biological
activity by luciferase reporter gene assay
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Fig. 3 Luciferase reporter gene assay for determining the relative
biological activity of tocilizumab injection
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Fig. 4 Luciferase reporter gene assay for determining the recovery
rate of relative biological activity of tocilizumab injection
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Tab.1 Luciferase reporter gene assay for determining the recovery rate of
relative biological activity of tocilizumab injection
WEE SEWAE ELES
it (sample EC ~ml”!
P sample ) o ( pgeml.") ( expected value ) /% ( measured value ) /% ( recovery rate ) /1%
Z i (reference ) 0.5379 / / /
150% 38 UEFE & ( 150% verification sample ) 04201 150 128.04 85.4
50% HAERE i ( 509% verification sample ) 0.953 1 50 56.44 112.9
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Tab. 2 Luciferase reporter gene assay for determining the
repeatability of relative biological activity

of tocilizumab injection

M e ae AR A 2 FHE RSD/%
(No.) (relative biological activity ) /%  ( average )/%
1 94.37
2 109.16 95.13 14.4
3 81.85
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