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Establishment and validation of bioactivity measurement method
for recombinant human midkine
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Abstract: To establish and optimize a method for the detection of recombinant human midkine (rhMK)
activity and verify its methodology, cell counting kit-8 (cck-8) method was used to measure the proliferation
activity of rat knee chondrocytes. The specificity, accuracy, precision, linearity and robustness of the method were
also verified in this study. The established method was proven to have good specificity because the buffer of rhMK
and recombinant human interleukin-1 receptor antagonist have no obvious active effect; the recoveries of the
samples with relative activities of 50%, 75%, 100%, 125%, 150% were in the range of 80.0% to 124.0% by
statistical analysis, the relative standard deviations (RSD) of relative potency were all within 20%, the linear
correlation coefficient, R* > 0.98, suggesting that the accuracy, precision and linearity of the method were good; the
robustness correlation coefficient, R* > 0.92 and the ratio of maximum to minimum of sigmoidal dose-response were
no less than 1.5, indicating that robustness of the methods was good. In conclusion, a bioactivity measurement
method for thMK was established and fully validated in this study and it provides a reliable method for the
bioactivity analysis of thMK routine samples during the development. This study was approved by the Animal
Care and Use Committee of Shanghai Model Organisms Center, Inc. (approval number: 2019-0008-06).

Key words: recombinant human midkine; cck-8; bioactivity; proliferation; method validation

B R R (osteoarthritis, OA) 7& — Fi & WL B BCE

E'_ ;i N -05-20; % 11 M -U>-27/. H 4= N J N =1 A
e SRAT PR, SRR CE T 0B 05 B 1B SRR, 1
*J@ HAEH Tel: 86-21-53308801, E-mail: shengbin_peng@usynova.com

DOI: 10.16438/j.0513-4870.2023-0338 G2 TT LR SR BB 2508 E, R e MRIEIR, A



AR BRI PR T AR E TR I ST S B - 199 -

REMRES. HATERERT 7, iE %A Reg i OA %%
Jod JE FEE (R 25 ), AEER 2 1o AT 2 P I PR 7 SR

TR TR RS EEKE T, 22 EFREAMT
PR 7 S5 0 ) 07 2 —, AR a3k VR = 55 3, g s 40 P A7
5 SRR T SO BB, ARG 5 N AR &Y
s, EH NJEH A T (recombinant human midkine,
rhMK) 3 i 55F 4 i 3% T IC % B2 IR 2 B 32 AR AH OC 2R
1 -1 (low density lipoprotein-related protein-1, LRP-1)
BN, 528 A%E, SR AME 5 T B
55 B, Rk R A R EY . B FE R B, thMK ]
R/ NI ERIRTT OAIZY) .

ARSI rhMIKOGS 501 (48 A1, T %R thMK 6]
R 4 R 1R 1Y B RE 0 VR AR R AR DLAT 1 B
FUH, H R BN AR USRI A, 75 EEAE 4
BE IR I R 25 B LR, 0T 240 ) AR R S e K, A DA
TV R g IR I J7 9%, AN T 2590 1 Rk FE R A i 1
AEPIEYE VR o 357 R 5 I thMIK I PR 1 AR 2035 P
For DU 75325, HE S A OA H 3 16 TT 25 W) 1 L 3 I A
M BRI EENEY . BT 2R AR, 23R
FIRIRLS, JTF R T — B E MR 7%, JFEAT 1 7%
B0, A R R U 1 I R AT chMECRE & s o

A S A HE AN [F] 51 8 1) thMIK g 3F 50 2 K BRI 3K
B 200 L 8 B R ) AN (R, R 4 L A B Sl TR
T A A e VY e 5 58 TR Ay T A R €, PR B Joi P S
RO 7E 450 nm A AR TR DU H S R IR O B, S
T A0 M A SO ) AR L, 15 31 rhMK (2 i3E 20 14 56 ) S
VR R 2R, L PRI 7 V2 AT O R BRAIE

mR5REE

SCIGEh  IEH e SD KB (SPF %), 1A i &
N250~300 g, 1 B i VT 4 i ) 46 5250 3 W)+ R A IR
AN FE] AP AR S SCXK () 2019-0001], 4 3 T
it R Oy AR YRR R A IR A A A8 TR
5 SCXK (¥7) 20170012, 457 %61 )& 22~24 °C,
TR E 45%~65%. B3R il r i AR
H A AR AR S E T 5L Ak (i
5:2019-0008-06)

ZAFNRT  RhMEK JFEIRRE S (b EE 7R me R R A
Py RN 13.2 kDa B E A, iS5 P20190301).
thMK 25 ¥ ()43 4 20 mmol- L 7 1 R 2% vh i, pH
N 5.5, it 5 P20190301-B). 541 A\ VE A/ % -1 Z 4K H
U5 (recombinant human interleukin-1 receptor antago-
nist, thIL-1Ra) & & (L5 20180706) % & 41 g Bt H
4~6 Ji % SD K BT B 4L 27 (it 5 C20190603
C20190625.C20190720.C20190815) ) H1 # £ fd 16 2E

WY (B AR AR SO AR B (S
2195526). K5 7¢ £ (Dulbecco's modified eagle medium,
DMEM, #t 5 8119233). fii - .75 (fetal bovine serum,
FBS, fit 5 1907082) /% 0.25% £ &Y Z. R - & A
filg (41k5 2053591) ¥ 3 H 3£ [H Gibeo 2 F; 240 114k
X7 #1-8 (cell counting kit-8, cck-8, L5 SC760) M L
HHARR{CA THBRAHA-.

LB £ UIRETE AR AN Synergy™ HI W S H 3%
BioTek A & o

FRENM KR RCE AU 0.2% 1 1 E R 5
BRI HTE 37 °C 5% CO, K5 7= 46 i1k 4 h, FH 200 H ik
A% ok RIS AR R A, A 10%FBS-DMEM 5 7217,
0.25% & VU 22— iR 1 B W A6 /S 250, 10% FBS-
DMEM = 2 4 ffd, 5 24 Jfa 25 B 9 4% 10° cells'mL", %
FhF 96 FLHR, &F4L 50 uL; A 10% FBS-DMEM 15 77 364
rhMK # B¢ %2 200 pg-mL"', 2 £ # B 2 100 pg'mL™,
Jo 3AEFRE, JL 9N, BN EE 3 AL, BFL S0 uL,
37 °C.5% CO, LW & 120 h; B BR4N M _FiE R, i B
fif cck-8, &FFL 100 L, ## & 2 h; 8 2 Th 58 B Ax O
5E OD,,, 1H, % H GraphPad Prism v 9.2 #1l &5 4 Z it
AT HARE 53 HT

FRUE S, AR VS I E thMK . thMK
22 7 M rhIL-1Ra FE P, SR 5 v 4 8 o Hik,
H 45 U B 5 2 B 2 50.75.1004 125150 pug-mL™,
UM R 22 100 pg-mL (AL A AR 225 i, T KB E
K AW 50 pg-mL ' 2, 3 MR, JLo M. H
R ERIEVEERE 5 AN REIIRE gk AT AN 5] 7K
WE, B P48 50 BT N 0L kAT 3 Tl g, 353 K, BATT
1 50%75% 100% 125% 150% A 7K T & 10 HE T
PE G B LR ;K% b i B R IR A 4
HT N TN 100% R 7K P4 it [7] — 0 S 9 43 il 5
6 Ko THE A A IR FE 1A X B TS M (%) =
100% Z7% it ECy, / B0 K il EC5,x100%.

ER
1 FEEIRMK

RhMK & K 51 41 i) 4872120 % 144 h i)t K
HEHE 2R ) N 68.8%111.5%141% 5 53.3%, W& 1A
Fram; /B 120 hiF, 208 % 14 58, i 1B fis, Fil&
B4 2 T B AR
2 FEWNE
21 LTREM

RhMK Ff i 22 5 M rhIL-1Ra i A B 5T 40 i G
B {1 48 5 0087, T rhMIK 6 K R 4 A R 1)
BACKR, TiETEE R, E 2R,



- 200 - 222224 Acta Pharmaceutica Sinica 2024, 59(1): 198-201

A 1509 mmrhMK-48h

= thMK-72h
= i thMK-120h
5 100 mm rhMK-144h
S
=
S 504
]
||I |
3 o0+
£ oty
'50 T 1 T 1 T T I T 1
& Q WS S &
N ® Q'\’ 2 °°'—>"’ (,)QQ@
N

Concentration / pg- mL 1
Figure 1

curves. thMK: Recombinant human midkine

309 - rhMK
-=— rhIL-1Ra
25 —+ Buffer
2 2.0
2
a
O 154
1.0
0.5 T T 4 ol T
0.001  0.01 0.1 1 10 100

Concentration / pg-mL™!
Figure 2 Specificity validation result. RhIL-1Ra: Recombinant

human interleukin-1 receptor antagonist
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Table 1 Accuracy validation results. Al: Analyst 1; A2: Analyst 2

Target Relative potency/% Recovery rate/% RSD/%

potency/% Al A2 Al A2 Al A2

50 41 45 82.0 90.0 2.4 6.2
42 44 84.0 88.0
40 40 80.0 80.0

75 66 63 88.0 84.0 11.9 2.7
80 66 106.7 88.0
65 63 86.7 84.0

100 102 103 102.0 103.0 12.3 7.6
114 119 114.0 119.0
89 107 89.0 107.0

125 127 135 101.6 108.0 6.9 7.6
126 128 100.8 102.4
112 116 89.6 92.8

150 186 141 124.0 94.0 6.9 5.6
165 154 110.0 102.7
166 157 110.7 104.7
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RhMK promoted the proliferation of rat knee chondrocytes at 48, 72, 120 and 144 h. A: Proliferation rate; B: Dose-response
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Table 2 Repeatability validation results

RSD
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Figure 3 Robustness validation result
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