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Preparation and identification of growth hormone receptor agonist
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Abstract: [Objective] This study prepared monoclonal antibody of growth hormone receptor and in-
vestigated its effect on activation of growth hormone receptor to provide new ideas for studying growth
hormone analog. [ Method] The monoclonal growth hormone receptor antibody to GH was prepared
through hybridoma technology using immunized BALB/c mice with extracellular domain (GHBP). Then,
monoclonal antibody was screened by flow cytometry. Its effect on activation of growth hormone receptor
was also explored by flow cytometry and laser confocal microscope technology and the intracellular signa-
ling pathways were explored by Western-blot, [Result] A total of 30 monoclonal antibodies secreting anti-
growth hormone receptor were obtained by hybridoma technique,and monoclonal antibody with receptor
agonist activity (named as L8) was screened by flow cytometry. Competitive binding analysis showed that
.8 and growth hormone overlapped on epitope of receptor. Laser confocal microscope observation showed
that L8 can not only combine to growth hormone receptor on cell surface, but also internalize into cell
body. .8 can bind to growth hormone receptor on the surface of CHO-GHR638 which transfected GHR
gene and trigger JAK2-STATS and ERK1/2 signal transduction pathway with dose-dependence. [Conclu-

sion) Antibodies of growth hormone receptor can be used as receptor agonist. It may activate receptor by
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inducing conformational changes of the receptor and triggering JAK2-STATS5 signal transduction pathway.

Key words: growth hormone;anti-growth hormone receptor antibody;signal transduction pathway
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GH AEMAE IR &% £ 28 0 A KM R Z K
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cellular signal-regulated kinases 1 and 2, ERK1/2)
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) 120 000 LA R AEA ML SP2/0 fl A
filt A ot 7R 2 BOCERLL6 0 ik . Rl G IS 0 40 i 4
BT 96 FLANMI R SR rh . & & HAT 1) K; 37 L0
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Fig. 1 Screening of anti-growth hormone receptor
monoclonal antibody L8 by flow cytometry
A. Control antibody;B. Anti-growth hormone

receptor monoclonal antibody 1.8
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Monoclonal antibody of growth hormone receptor L8;
O R IR0 I A K ¥ FE Unlabeled growth hormone

P2 1845 GHR f3E s &
Fig. 2 Competitive combination of L8 and GHR

J e GHR. i HL ik AT A A0 i A A . 16 8 47 14
BeA RIHAEATROCR (8 3) .

K3 L84 IEi&s &8 CHO-GHR638 41l GHR #0635 M BB ILE (X 800)
AL FITC RiC iy L8 25 & S A% 1 % 44 5 B. FITC R i3k S I 1eG

Fig. 3

Laser confocal microscope observation of 1.8 specifically binding to GHR of CHO-GHR638 (X 800)

A. Fluorescein isothiocyanate (FITC)-conjugated 1.8 binding to GHR on the surface of CHO;

B. Fluorescein isothiocyanate (FITC)-conjugated preimmune mouse IgG

2.4 L8 YERA#MHIH Western-blot 4

L8 J& T 1eG K ¥ X EREREAHRA 2 1
Pl gE A L5, L RE TR I 45 5 2 4 GHR, dE i A
WESHS, AR FHL M A Western-blot 7

Fe syt L8 X W R 15 5 % 3 8 1 JAK2,STATS
M ERKL/2 (X 3 M54 FRHAEKMER A
G RN R E NG T SEANT DM m 4
R .GH 5 L8 $HRE I IE B 2 b JAK2,STATS



553 AR L A5 A I U AR S AR TR A A B S 17

M ERKL/2, MR K 1eG biik REEXRB BT ERE .

1 % 3 4 5 6 1 2 3 4 5 6
G O EEe gwes JAK2 — — e e STATS
—— e Gy e www ww D-JAK2 N S N . D-STATS
JAK2 STATS

1 2 3 4 5 6

———— - ERK1/2

e W W W wee  weme D-ERKI/2
ERK1/2

K 4 L8 1EHIHLHIAY Western-blot 43 #7
1.2, X REHLR 3.4, L8:5.6. R Kl &
Fig. 4 Western-blot analysis of signal transduction protein

1,2. Control antibody;3,4. 1L.8;5,6. Growth hormone
2.6 JAK2.STATS 5§ ERK1/2 (JEEMAFRNK FoHEA. M HR0E S S E AR
S AR Western-blot B 8%, It H 2 78 AR vk B A i ik
AR R o i1 JAK2  STATS ERK1/2 BE L8 Al T R T i, i 5 3Cwk[19-20 14 i
M8l T2 A5 R WYL L8 By DA o AR P 19 O =X iR —F,
ik JAK2 (& 5) . STATS(E 6)F1 ERK1/2(E 7)

500 500 500 500 500
E 400 Ong | 400 Long |00l 50ng | 400} 400 500 ng
E=1
o
2= 500 200 [ 200 200
= Ml M1 Ml I I Ml
Fo e I N SRRkt 200 Hfk------=— D EN ol
? 0 2 : I4 ; Il) C 0 ; 2 * 4 : ! 6 O 0 2 ’ 4 * 6 0 (] ! . 2 . 4 . y 6
0 10 10 10 10 10° 10 10 10 10 10 10 10 10 10 10
PG E Fluorescence intensity
K5 K& L8 X CHO-GHR638 4 fiufs 5 #% T8 (1 JAK2 B B2 1L A9 5% R
Fig.5 Effect of different L8 doses on signal transduction protein JAK2 phosphorylation in CHO-GHR638
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g Q
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10° 10 10 10 10° 10 10 10 10" 10 10 10 10° 10 10 10 10" 10 10 10
K E Fluorescence intensity
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Fig. 6 Effect of different L8 doses on signal transduction protein STAT5 phosphorylation in CHO-GHR638
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KOG E Fluorescence intensity

B 7 AREFHE L8 Xt CHO-GHR638 41 il {5 5 # F & 11 ERK1/2 B 1k 1Y 5
Fig. 7 Effect of different L8 doses on signal transduction protein ERK1/2 phosphorylation in CHO-GHR638
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