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Multiple Myeloma Bone Disease
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MMP-13 induces osteoclast fusion
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MMP-13 KD inhibits MM induced lytic bone lesion

A

PBS

5TGM1-EV  MMP-13-KD-#1 MMP-13-KD-#2

B

BVITV (%)

BMD (mg em-®)

0.20- o 350 faind 5 _ *
. 300 . ” - ’
0.13- * 7 Ea2m s . T L -
E g4 |1 -
e . q > 200 Y
0.107 ) e * i 4 D‘ 150 ot & iyl ‘g-’ _E .-- o
oo F x = 2 T
& Al - 8 100 -‘5_ afl a : H a 3 7 ° % " 'v:"
0.05- al d:‘. . - * b [ o - :
- 50 - gyt Ty l-
LI n L]
0.00 T T T T 0 ‘ L R ' 2 T T T T
PBS EV #1 #2 PBS EV #1 #2 PBS EV #1 #2
MMP-TS KD MMP-T3 KD MMIP=T3RD
-k
300 i 100 - 45 _
* - o
250 . ""' . 90 n . 40 | o
200-| % E 80 - = -
-. =" . .’%. E o v %3_5 4 ':-" .‘L
1504 w Y - 70 4 ¢ e T * s
Ty > L] Ay Ty .
w| R T8 = WL 30 9 . i T
I: g .- . e - = jiiid
50 - 50 - 25 43 P
L] . "'
0 T T T T 40 T T T T 20 T T T T
PBS EV #1 #2 PBS EV # #2 PBS EV #1 #2
MMP-T3 KD MMP-T3 KD -

Fu, J. et al. J Clin Invest. 2016




MMP-13 is highly expressed in MM and correlates with bone disease
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Screening of MMP-13 binding protein

Peptide Ratio [MMP-13/

MMP'1 3 PUII'down Mass Spectrometry Assay UniProt Accession Uniprot ID Protein Count Control] P-Value
MCSF “" '
%. & \. ﬂ 8 | associated protein .

. . L SN ﬂ + ® e . RN w P33435 MMP13_MOUSE Collagenase 3 2 3.16 2.4E-11
\"ﬁ‘ @ LN 070439 STX7_MOUSE Syntaxin-7 2 3.09 7.1E-09
9 P58252 EF2_MOUSE Elongation factor 2 4 2.62 4.0E-02
Bone Non-adherent Cell Ni-NTA @ @ . P47757 CAPZB_MOUSE F-actin-capping protein subunit beta 2 2.47 1.0E-03
Marrow \J Mononuclear Lysate* MMP-13-hiss,, Beads Pull-down Elution Q61093 CY24B_MOUSE Cytochrome b-245 heavy chain 2 2.39 8.2E-11
cells B8JJC8 B8JJC8_MOUSE Transcriptional enhancer factor TEF-5 2 2.26 1.3E-06
008692 NGP_MOUSE Myeloid bactenecin (F1) 6 2.21 2.1E-05
~~) Z e : R 2 Q9JJz2 TBA8_MOUSE Tubulin alpha-8 chain 2 2.15 2.2E-06
. S'C"V\ . .,...—W.\... '.: °e ‘ . E P17751 TPIS_MOUSE Triosephosphate isomerase 8 2.04 4.0E-08
I o 0 "o o — °c o P63101 1433Z_MOUSE 14-3-3 protein zeta/delta 2 1.69 9.0E-03
Ll oo ) e e D e

Digested Electrospra . Data l ysozyme C- 1E-
p: tides @ Ch",’mamg’apr!" |onisat::,ny@'°“'pep"de Mass Analysis P49290 PERE_MOUSE Eosinophil peroxidase 3 1.60 9.0E-03

p Peptide Separation Spectrometry ¥ .

Q8R2S8 CD177_MOUSE CD177 antigen 2 1.51 1.0E-06
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PD-1H/VISTA checkpoint inhibitor

PD-1H/VISTA as ligand
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Adapted from Nowak. E, et al, Immunol Rev. 2017



PD-1H mediates MMP-13 cellular binding
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Pd-1h”-impairs MMP-13 induced OCL activation
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Pd-1h"-impairs MM induced bone lesion in mice
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Pd-1h"-impairs MM induced bone lesion in mice
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Tb. [BV/TV]  Thb. [BS/BV] Tb.N. Tb.Th. Tb.Sp. CT.Th.  CT.[BAITA] CT. TMD
Pd-1h*Rag2"- - 40.0% +22.2% 7.3% -12.1% +8.1% -18.9% 7.3% -8.2%
Pd-1h"Rag2" -12.5% +5.5% -0.6% -4.2% +0.6% -1.6% 2.7% 1.7%

P-Value 0.0098 0.001 0.045 0.03 0.04 7.54E-06 0.035 0.0018

Lentzsch Lab, unpublished data




Conclusion

« MMP-13 is highly expressed by myeloma cells and induces osteoclast fusion and activation
independently of its enzymatic activity

 PD-1H is highly expressed in osteoclast

« PD-1H binds to MMP-13, mediates MMP-13 cellular binding, and MMP-13 induced osteoclast
activation

« Pd-1h7-mice are largely resistant to MM induced bone lesion
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