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Figure S1. anti–il-20 monoclonal antibody 7e protected mice from OVX-induced bone loss.�(A�and�B)�Specificity�of�7E�against�IL-20.�Cytokines�
of�the�IL-10�family�(IL-10,�IL-19,�IL-20,�IL-22,�IL-24,�and�IL-26)�were�coated�on�the�plate�with�the�indicated�concentrations.�Binding�of�the�cytokines�with�
1�µg/ml�7E�was�detected�using�ELISA.�Values�are�means�±�SD�of�5�wells.�Data�are�representative�of�three�independent�experiments.�(C�and�D)�Serum�level�
of�CTX�and�osteocalcin�were�measured�in�different�groups�(n�=�5)�using�ELISA.�Values�are�means�±�SD.�Data�are�representative�of�three�independent�ex-
periments.�(E–H)�Histomorphometric�analysis�of�tibias�in�different�groups�(n�=�5).�Trabecular�bone�volume�(BV/TV),�trabecular�bone�thickness�(Tb.Th),�tra-
becular�number�(Tb.N.),�and�trabecular�separation�(Tb.Sp)�were�analyzed.�Values�are�means�±�SD�of�five�mice.�Data�are�representative�of�three�independent�
experiments.�*,�P�<�0.05�compared�with�the�mIgG-treated�controls.
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Figure S2. Generating il-20r1 knockout (/) mice.�(A)�IL-20R1�cDNA�was�constructed�in�pEGFP-N1�vector.�Enhanced�GFP�(EGFP)�was�at�the�3�
end�of�IL-20R1.�IL-20R1-EGFP�expression�with�exon-2�deletion�showed�no�green�fluorescence�after�24�h�of�transfection.�Data�are�representative�of�three�
independent�experiments.�(B)�Schematic�representation�of�IL-20R1�knockout�construction.�(C)�Genotyping�analysis�for�WT�(+/+),�heterozygote�(+/),�and�
knockout�(/)�mice�using�Southern�blotting�with�a�3�probe.�10.5�K,�WT;�8.5�K,�Cre�targeted.�Data�are�representative�of�three�independent�experiments.�
(D)�Coimmunoprecipitation�of�IL-20�receptors�by�IL-20�in�the�lung�lysates�from�IL-20R1+/+,�IL-20R1+/,�and�IL-20R1/�mice.�The�pulled-down�lysates�
were�analyzed�using�immunoblotting�with�antibodies�against�IL-20,�IL-20R1,�IL-20R2,�and�IL-22R1.�Data�are�representative�of�three�independent�experi-
ments.�(E)�PBMCs�were�isolated�from�the�three�types�of�mice�(n�=�3),�treated�with�IL-19�for�24�h,�and�then�the�level�of�IL-10�in�the�culture�medium�was�
analyzed�using�ELISA.�Values�are�means�±�SD�of�three�mice.�Data�are�representative�of�three�independent�experiments.
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Figure S3. Histomorphometric parameters and ranKl/ranK expression in the tibias of il-20r1/ mice.�(A–D)�Trabecular�bone�volume�(BV/
TV),�trabecular�bone�thickness�(Tb.Th),�trabecular�number�(Tb.N.),�and�trabecular�separation�(Tb.Sp)�were�analyzed.�Values�are�means�±�SD�of�five�mice.�Data�
are�representative�of�three�independent�experiments.�*,�P�<�0.05�compared�with�WT�mice.�(E�and�F)�Total�RNA�was�isolated�from�proximal�tibia�after�flush�
of�bone�marrow�and�removal�of�metaphysial�regions.�The�expression�of�RANKL�and�RANK�was�analyzed�using�RTQ-PCR�with�specific�primers.�Values�are�
means�±�SD�of�three�mice.�Data�are�representative�of�three�independent�experiments.�*,�P�<�0.05�compared�with�WT�mice.

Figure S4. il-20r1 deficiency inhibited osteoclast differentiation and inhibited il-20–induced osteoclast differentiation in vitro.�(A–E)�Os-
teoclast�precursor�cells�were�cultured�from�the�bone�marrow�of�WT�and�IL-20R1/�mice.�Osteoclasts�were�induced�from�the�osteoclast�precursor�cells�by�
40�ng/ml�M-CSF�and�100�ng/ml�sRANKL�treatment.�Expression�of�RANK�and�osteoclast�differentiation�markers�(c-Fos,�cathepsin�K,�NFATc1,�and�TRAP)�on�
the�WT�and�IL-20R1/�osteoclasts�were�measured�by�RTQ-PCR�at�day�6�after�culture.�Data�are�the�means�±�SD�of�three�independent�experiments�each�
performed�in�triplicates.�*,�P�<�0.05�compared�with�WT�mice.�(F)�Representative�TRAP�staining�of�osteoclasts�derived�from�IL-20R1+/+,�IL-20R1+/,�and�IL-
20R1/�osteoclast�precursor�cells�(n�=�5).�M-CSF–derived�osteoclast�precursor�cells�were�treated�with�M-CSF�and�sRANKL�combined�with�or�without�200�
ng/ml�IL-20�for�10�d.�Data�are�representative�of�three�independent�experiments.
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Figure S5. il-20r1 deficiency affected both osteoclast precursors and osteoblasts that impaired osteoclast differentiation.�(A)�The�number�of�
TRAP+�multinuclear�osteoclasts�was�calculated�from�co-cultures�of�osteoblasts�(OB)�with�osteoclast�(OC)�precursors.�Osteoblasts�from�WT�or�IL-20R1/�
(IL-20R1�KO)�mice�were�co-cultured�with�osteoclast�precursors�from�WT�or�IL-20R1�KO�mice.�Osteoblast�or�osteoclast�precursors�incubated�alone�were�
used�as�controls.�Data�are�the�means�±�SD�of�five�independent�experiments.�*,�P�<�0.05�versus�co-culture�of�WT�osteoblast�with�WT�osteoclast�precursors;�
#,�P�<�0.05�versus�co-culture�of�WT�osteoblast�with�IL-20R1�KO�osteoclast�precursors.�(B�and�C)�Osteoblasts�derived�from�WT�and�IL-20R1/�mice�were�
treated�with�200�ng/ml�IL-20�for�6�h.�Total�RNAs�were�isolated�from�osteoblasts�and�analyzed�for�the�expression�of�TNF�(B)�and�RANKL�(C)�by�RTQ-PCR.�
Data�are�the�means�±�SD�of�three�independent�experiments.�*,�P�<�0.05�versus�untreated�control.

Figure S6. il-20r1 deficiency protected mice from OVX-induced bone loss.�(A�and�B)�Serum�levels�of�CTX�and�osteocalcin�in�different�groups�(n�
=�5)�were�measured�using�ELISA.�Values�are�means�±�SD�of�five�mice.�Data�are�representative�of�three�independent�experiments.�(C–F)�Histomorphometric�
parameters�in�the�tibias�of�OVX-treated�IL-20R1+/+,�IL-20R1+/,�and�IL-20R1/�mice.�Trabecular�bone�volume�(BV/TV),�trabecular�bone�thickness�(Tb.Th),�
trabecular�number�(Tb.N.),�and�trabecular�separation�(Tb.Sp)�were�analyzed�(n�=�5).�Values�are�means�±�SD�of�five�mice.�Data�are�representative�of�three�
independent�experiments.�*,�P�<�0.05�compared�with�the�corresponding�sham-operated�mice;�#,�P�<�0.05�compared�with�the�OVX-IL-20R1+/+�mice.
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table S1.� Patients’�clinical�information

Characteristics Healthy volunteers (n = 33, female) Osteopenia (n = 62, female) Osteoporosis (n = 37, female)

BMD (T-score) T ≤ 1 2.5 ≤ T ≤ 1 T ≤ 2.5
Age (yr) 41–60 41–67 40–81
Hypertension 0/33 (0%) 0/62 (0%) 0/37 (0%)
Diabetes mellitus 0/33 (0%) 0/62 (0%) 0/37 (0%)
Arthrosclerosis 0/33 (0%) 0/62 (0%) 0/37 (0%)
Renal disease 0/33 (0%) 0/62 (0%) 0/37 (0%)
Cancer 0/33 (0%) 0/62 (0%) 0/37 (0%)
Smoking 5/33 (15%) 13/62 (20%) 8/37 (22%)
After menopause 6/33 (18%) 33/62 (53%) 19/37 (51%)


