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[ Abstract | Objective: To investigate the effects of interleukin (IL)-17-mediated
autophagy on the TNF receptor associated factor (TRAF6)/extracellular signal-regulated
kinase (ERK)/p38 pathway and osteoclast differentiation. Methods: Mouse bone marrow-
derived macrophages (BMM) were cultured with a medium containing 30 ng/mlL
macrophage colony stimulating factor and 50 ng/ml. receptor activator of nuclear
factor-kappa B ligard (RANKL), and IL-17 (0. 01, 0. 1, 1.0, 10 ng/mL) was added for
intervention (IL-17 group). Tartrate-resistant acid phosphatase (TRAP) staining was used
to observe TRAP positive multinucleated cells; phalloidin fluorescent staining was used to
detect actin ring circumference; toluidine blue staining was used to analyze bone
resorption lacuna formation. To further examine the mechanism of the effect of 11.-17-
mediated autophagy on the differentiation of osteoclasts, the control group used 50 ng/mL
RANKL medium to culture mouse macrophage RAW264. 7 cells, while the I1.-17 group
was treated with IL-17 (0. 01, 0. 1, 1. 0, 10 ng/mL). Western blot was used to detect the
expression of autophagy-related proteins Beclin-1, microtubule-associated protein 1 light
chain 3 (LC3) and osteoclast-related proteins c-fos and nuclear factor of activated T cell 1
(NFATel) after treatment with different concentrations of I1L-17. The expression of LC3,
NFATcl, TRAF6/ERK/p38 signaling pathway related proteins were detected in
1.0 ng/mL IL-17 and autophagy inhibitor 3-MA group. Results: The number of TRAP
positive multinucleated cells, the circumference of the actin ring and the area of bone
resorption lacuna in IL-17 group treated with IL-17 (0.01, 0.1, 1.0 ng/mL) were
significantly higher than those in the control group. In IL-17 treated RAW264. 7 cells, the
expression of c-fos, NFATcl, Beclin-1, LC3, TRAF6, p-ERK, and p-p38 was all
significantly up-regulated (all P < 0. 05). After treatment with the autophagy inhibitor 3-
MA, the expression levels of LC3, NFATcl, TRAF6, p-ERK, and p-p38 all decreased
significantly (all P < 0. 05). Conclusion: IL-17 can promote the expression of autophagy
proteins and enhance the differentiation ability of osteoclast precursor cells, and the

TRAF6/ERK/p38 signaling pathway may be involved in this process.

[ Key words | Osteoclast; Cell differentiation; Interleukin-17; Autophagy; TRAF6/ERK/
p38 pathway
[J Zhejiang Univ (Med Sci), 2021, 50(2): 162-170.]

[ 45R&IE ] G A% (interleukin,IL) ; 585 T 28 it (helper T cell,Th) ; 3B & BR BR M
FF B2 B (tartrate-resistant acid phosphatase, TRAP) ; it 7% 3R 58 B -F % 4848 % B -F (TNF
receptor associated factor, TRAF) ;4% B F«B & R & B F B4R (receptor activator of
nuclear factor-kappa B ligand , RANKL) ; BL9MZ 5 38 37 # 55 (extracellular signal-regulated
kinase , ERK) E v 8 i1 48 % #1 % B -T (macrophage colony stimulating factor, M-CSF) ; #%&
& H % & 1 2453 (microtubule-associated protein 1 light chain 3,L.C3) ;&AL T 4 LAz
B ¥ (nuclear factor of activated T cell, NFATc) ; 4a i3t 23X 7 2 (cell counting kit,
CCK) ; 4/ = #. T Hr (polyvinylidenefluoride , PVDF) ; ‘A #4 & /% E v 28 i (bone marrow-
derived macrophages, BMM ) ; B84 3k 2% * i#& (phosphate buffered saline,PBS) ; H it #-3-
FE R L 2B (glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
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Figure 2 Tartrate-resistant acid phosphatase staining results of BMM cells treated with different concentrations of 1L-17
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Figure 3 Actin circles staining results of BMM cells treated with different concentrations of 11-17
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Figure 4 Bone resorption lacuna variety of BMM cells treated with different concentrations of 1L-17
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X BRZH 3 1.000 = 0. 026 1. 000 = 0. 028 1.000 +0. 012 1. 000 = 0. 020
IL-7  0.01ng/mL 3 1. 068 + 0. 100 1. 142 £0.039™ 1.070 + 0. 059" 1.053 £0. 043"

0. 1 ng/mL 3 1. 127 £0. 136 1. 121 £0. 085" 1.050 +0.031" 1.053 £0.051"

1. Ong/mL 3 1.162+0. 101" 1. 146 + 0. 034" 1. 046 + 0. 032" 1. 168 + 0. 089"

10 ng/mL 3 0.800+0. 116 0. 900 + 0. 048" 0.789 +0. 153" 0. 827 +0. 095"

X RALH A, P<0. 05,7 P<0. 01. IL: A2 s NFATe i AL TAIR D T LC3 . IS AR 6 28 1 1 10 3.
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LC3,NFATcl and TRAF6/ERK/p38 pathway
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Table 2 Comparison of LC3,NFATc1,TRAF6,p-ERK and p-p38 protein expression after autophagy inhibitor treatment
()T +s )
A5 n LC3 NFATcl TRAF6 iRk ERK Wil 1k p38
X BEZH 3 1.000 £ 0. 027 1.000 + 0. 038 1.000 £ 0. 017 1. 000 £ 0. 025 1.000 £ 0. 023
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S5 HEL LA, P<0. 05, P<0. O1. IL; A4 28 L3 U A A 3 1 1 12443 NFATe . T AL T A% N - TRAF : BRI SR AE I 132 A H 54

KT ERK : MU AMe 5785 .
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