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(57) Abstract: Disclosed are methods of treating amyotrophic lateral sclerosis in a subject by administering a therapeutic MSC secre-
tome product made by a method comprising culturing bone marrow-derived MSCs under conditions that include oxygen tension below

5% and a culture media with a pH below 7.



WO 2024/254540 PCT/US2024/033123

TREATMENT OF AMYOTROPHIC LATERAL SCLERGSIS WITH
EXTRACELLULAR VESICLE COMPOSITION
CROSS REFERENCE
[0601] This application claims the benefit of U.S. Provisional Application No. 63/507,204,
filed on June 9, 2023, and 63/570,632, filed on March 27, 2024, which are incorporated

herein by reference in their ontirely.

BACKGROUND
[0602] Amyotrophic lateral sclerosis (ALS) is a devasialing terminal neurodegenerative
disease alfecting approximately 4.5 out of 100,000 people. ALS is the most common type of
motor neuron disease and third mosi common neurodegenerative discase behind Alzheimer’s
discase and Parkinson’s disease. ALS 15 a nervous sysiem disease that afleets the brain and
spinal cord, causing the loss of musele control. Approximately 4.5 per 100,000 poople are
Living with the disease, but, unfortanaiely, there has been Httle advancement in the
understanding and treatment of ALS. The current diagnosis is one of exchision hased on
symptoms. Currently, there is no cure for ALS and the discase gets worse over time.
Unfortunately, there are no medical treatments to stop or reverse the progress of ALS, and
access 1o the aforementioned treatments can be resiricted and Houted. There exists @ need {or

a safe and effective treatment for ALS.

SUMMARY
f0803] In some aspects, disclosed herein is @ method of treating amyotrophic lateral sclevosis
{ALS) in a subject in need thereof, the method comprising adminisiering to the subject a
composition comprising a therapeutic mesenchymal stem cell (MSC) seeretome composition
comprising exiracellular vesicles, wherein at least 80% of the extracellular vesicles in the
therapeutic MSC scerctome composition are CDO37 CD9 CDS81™.
[0604] In some embodiments, the subject has an increase of at least abouot 0.1 point per
month in ALS Functional Rating Scale-Revised (ALSFRS-R) scores or has a decline of less
than about 3.0 points per month in ALSFRS-R scores after administration compared to
ALSFRS-R scores measured prior to administration. In some embodiments, the subject has
an increase of at least about 0.2,0.3,04,05,06,07,08,09, 1.6, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6,
1.7, 1.8, 1.9, or 2.0 points per month in ALSFRS-R scores after administration compared to
ALSFRS-R seores measured prior to administeation. In some embodiments, the subject has a

decline of less than about 2.9, 2.8, 2.7, 2.6, 2.5, 2.4, 2.3, 2.2, 2.1, 2.0, 1.9, 1.8, 1.7, 1.6, 1.5,
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14, 13, 1.2, 1.1, 1.0, 09,08, 0.7, 0.6, 0.5, 0.4, 0.3, 0.2, or {11 points per month in ALSFRS-
R seores afler administration compared to ALSTRE-R scores measured prior to
administration. In some embodiments, the subject has a history of a decline in ALSFRS-R
scores of aboat 3.0 peints per month priov to sdministration of the therapeutic MSC
seeretome composition,

[O605] Tn some aspects, disclosed herein is a method of treafing amyotrophic lateral sclerosis
{ALS) in a subject in need theveof comprising administering to the subject a composition
comprising a therapeutic mesenchymal stem cell (MSC) secretome composilion comprising
extracetular vesicles, wherein the subject has an increase of at least about 0.1 point per
month in ALS Functional Rating Scale-Revised (ALSFRS-R) scores or has a dechine of less
than about 3.0 points per month in ALSFRE-R scores after administration compared to
ALSFRS-R scores measured prior to administration.

[0806] 1o some embodiments, the subject has an increase of at least about 0.2, 0.3, 0.4, 0.5,
06,07, 08,09, 1.0, 1.1, 1.2, 1.3, 14, L5, 1.6, 1.7, 1.8, 1.9, or 2.0 points per month in
ALSFRS-R scores after administration compared to ALSFRS-R scores measured prioy to
adnuinistration. 1o some embodiments, the subject has a dechine of less than about 2.9, 2.8,
27,2625 24.23,22. 21,2019, 1.8 17,16, 1.5, 14, 1.3, 1.2, 1.1, 1.6,09, 08,07,
0.6, 0.5, 0.4, 0.3, 0.2, or 0.1 points per month in ALSFRS-R scores after admimistration
compared to ALSFRS-R scores measured prior to administration. In some cmbodiments, the
subject has a history of a decline in ALSFRS-R scores of about 3.0 points per month prior to
administration of the therapeutic MSC secretome composition.

[0007] In some embodiments, at least 80% of the extracelular vesicles in the therapeutic
MSBC secretome compeosition are TDHE37 C19” CHRI1™. ko some embodiments, the therapeutic
MSC secretome composition comprises one or more of the following proteins: Ferritin,
NUPES, LAMP2, GPR11S, Serpin FL OPN, PAIL-L, DAPPI, Cathepsin B, Semaphorin 6C,
PDGTE R alpha, Sortilin, Serpin Bé, Dkk-3, Thrombomodalin, PF4, MIF, Periosiin, Furin,
TIMP-1, Decorin, PCK1, CDO9 CD63, CDY, CDRI, Transierrdn, DeR3, Lumican, TIMP-2,
SLITRKS, FAP, Artemin, DPPH, clAP-1, Pentraxin 3, Visfaun, Neprilysin, Albumin,
Galeetin-1, UNCSH3, IL-20 R beta, SREC-IL JAM-C, TNF R, htPAPP-A, «NOS, MSP R,
TPPL LAMPL, B2M, NCAM-1, HIF-1 alpha, STOGALL, CDIS-L.2, Plexin A4, EMMPRIN,
P33, Semaphorin 74, NKpk0, Cystatin B, Ostecadherin, Midkine, Calreticulin, Ostecactivin,
Legumain, TAZ, Cathepsin L, RBP4, Serpin A4, JAM-A, MCSF, LIMPIL, OPG, 11.-22,

Galectin-3, MOG, Trvpsin 3, SIRP alpha, and Syndecan-4, and at least one protein selected
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from the following: Ferritin, IGFBP-4 IL-1 R6 GETMI, NUPKS, LAMP2, MeprinA, 1L-1
F10, bIG-H3, GPRIS, TGFbBI, Ephrin-Ad, CD109, Serpin T, IGFBP-6, HS38T4.
Aminopeptidase LRAP, OPN, PAL-1, DAPPI, GDF-9, Cathepsin B, IGFBP-2, Semaphorin
O6C, 1GE-2, PDGI R alpha, Sortilin, Serpin B6, Dkk-3, ONTF, TSP-1, GM-CSF Ra,
Thrombomodulin, Endoglyecan, IGFBP-3, RGM-C, PF4, MIF, TOME, Periostin, Furin,
TIMP-1, PAPP~A, Decort, PCK L, Avylsulfatase A, C1399, CA2, PRDX4S, Translerrin,
DeR3, GP73, LAIRZ, ULBP-4, Lumican, TIMP-2, TFPL, SOX2, SLITRKS, FAP, Spinesin,
ENPP-2, CDS7, CTACK, Integrin alpha 1, EXTL3, IL-18 BPa, PD-L2, PSMA 1L-20 Ra,
Glvoxalase {1, Trypsin 1, IGF-2R, ADAMTSL-1, Erythropoietin, Plexin D1, DNMT3 4, BCL~
2, CL-PL, Ephrin-B3, FABP6, CHI3LY, FCRLS, TFF3, Artemin, DPPIL, ¢lAP-1, PDGF Rhb,
Peniraxin 3, Angiotensinogen, Follistatin, CF VI, Persephin, TRAIL R, THAP1T, CDH200,
CLEC-2, AMIGO, IGFBP-5, PONI, SOX7, GALNTIO, Visfatin, Progranulin, PCSK2, GKNI,
HL-18. Neprilysin, Stabilin-2, L~ 17 RD, Albupun, Follistatin-like 1. MMP-10, FKBPS1,
LRRC4, Pref+1, Galectin~1, Troponin C, UNCSH3, FLRTZ, CD314, Semaphorin 6B, Netrin-
4, CD27 Ligand, IL-20 R beta, Semaphorin 6A, TSK, Cyiokeratin-8, CHST3, Mcli-1, DPPIV,
SREC-, Norrin, JAM-C, Bel-18, Wnt-4, LSECtn, Kell, TNF RE PTPIB, hiPAPP-A, 100,
PDGF-CC, Galanin, Activin A, TLR2, SCCA2, FABP, eNOS, SHP-1, ICOS, ClgTNF9,
MMP-1, TC-PTP, H-24, gpi30, Comye, LILREB4, BMP-2, MEA, Ci334, CD63, CDY, CDS1,
IFNah R2, Glypican 2, MSP R, DBCAM, Matriptase, KIR2DL3, CD30, Siglec-10, CLEC-1,
TPPL, Ubiguitint!, ANGPTLS, TWEAK R, Nidogen-1, CD2, Kallikrein }, TSLP R, LAMPI,
TROY, VCAM-I, Siglec-11, S100A L, PAR]Y, Thyroid Peroxidase, Aminopeptidase P2, IL-1
RI, ADAMS, OSM R beta, Thrombospondin-2, SMPD1, B2M, MFRP, LRP-6, STIGALI,
NCAM-1 (CD36), Granzyme B, Adiponectin, [L-22BP. TPST2, PD-ECGF, LH, LEDGF.
Cyr61, ULBP-3, IFND, THSD1, FGF-33, LAMA4, Adipsin, AIF, Sor(0S2, SULT2AT,
CIR39LL, Insulin R, HIF-1 alpha, OX40 Ligand, Pax3, UCH-L3, cMASP3, Langerin, Desmin,
SOX9, STEGAL1, MEPIRB, CD99-L2, Plexin A4, Semaphorin 4D, ROBO2, PDX-1, APRIL,
Neurturin, Kremen-2, EMMPRIN, Activin RIB, Neurolizin 2. Epiregulin, CASA, MMP-12,
GALNT2, CEACAM-3, VEGEF R1, DSPG3H, SorCS1, Matriline2, sFRP-3, p33, Eph33, NCK1,
Semaphorin 7ANKpRO, Prolactin, Cysialin B, Sirtin 1, FGF-16, FGF RS, NQO-1,
Semaphorin 6D, FGF-3, GATA-4, VAP-A, CHST2, Pappalysin-2, Syndecan-3, Jagged 1,
AKRIC4, Olfactomedin-2, Osteoadberin, NKpdd, Thyroglobulin, IL-2IR, Chemaerin, Ephad,
CD48, MICE, FGF-5, TRANCE, CES2, ULBP-1, Integrin alpha 3, VAMP-2, FLRG, Rel
Midkine, CD73, TRACP, proGRP, Granzyroe H, PRXZ, p27. Siglec-6, Dectin-1, CDSIL,
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Notch-1, Calreticalin, DR3, DUTNIL, CIC2EB, Osteoactivin, ACE, CA123, HAG-1, PSMAL,
FCORLB, BMP-9, CRIMT, LEF, SPINKT, Eph36, RGM-B, H838T1. RORT, CMG-2, 4-18B8
Ligand, LICAM-2, p63, Cathepsin 'V, Testican 2, Glypican 5, CD6, Siglec-2, Legumain,
PRELP, CESY, TAZ, NSE, TECK, HTRAZ, HIF-1 beta, TAFAL, Podocalyxin, RalA,
CRELDZ, GRAP2, SP-D, BID. GFR alpha-2, Notch-3, VEGF R3, DLL4, TGFb2, LIGHT,
KIAP, STESIAL, Cathepsin L, 6Ckine, MIS RIL, Kallikrein 5, TGM3, FCAR, Contactin-2,
(D83, IL-1 R3, SALM4, GBA3, ROBO4, OSCAR, VEGT, IGSF3, Biglyean, Neudesin,
ILT4, uPAR, Axl, WIF-1,IL-7 R alpha, GPR56, CEACAM-3, MCEMPI, FABP2, Plexin B3,
MEPE, Activin RIFA, ANG-2, Cochlin, Presenilin |, NPTXR, SLAM, COMT. SPHK1,
RBP4, Nectin-1, GUSB, Nidogen-2, IL-17F, SR-AL TAFA2, N-Cadherin, IL-17B, [L-17 RC,
MIP-3h, Cysiatin C, Cysiatin 3, AMSH, FelIR], CLECTI9A, HGF R, ANG-1, Prolactin R,
FGF-20, CD28, Nogo-A, HSD17B1, IL-19, Enteropeptidase, Cathepsin E, TSLP, TCN2,
GDF-15, Epimorphin, GRKS, PD-1, Serpin Ad, ADAM23, NOV, Galectin-2, Neurexin 3
beta, TLR3, Sirtuin 2, Numb, 1L-28 Ralpha, 1L-33, Lin28, FCRL1, KLF4, NKp30,
Lymphotactin, Cystatin SN, JAM-A, Calreticelin-2, ErhB4, BMP-8, IL-27 Ra, Fas, IL-4 Ra,
Katlikrein 14, Matrilin-3, Olig2, Kallikrein 12, CAQ3, IL-%, Nectin-3, MPIF-{, Cystatin S,
ADA, [L-2 Rb, GFR alpha-1, Smadd, ICAM-1, MEF2C, TREM-1, L-Selectin, Hepsin, CD42b,
MCSF, RANK, CHST4, CAS, FCRL3, ASANH2, CF XTIV, PYY, HGF, I.TAC, Semaphorin 4C,
SorC83, Tie-1, IL-31 RA, Arginase |, POGLUT!, {L-lra, Podoplanin, TIM-3, CREG, CD300,
uPA, EphA2, LRRTM4, LIMPIL Tenascin R, CPE, PECAM-1, DNAM-1, DKX-1, OPG,
CPBI, TSH, MMP-2, Siglec-9, FCAM-3, Cystatin SA, Galectin-4, Pepsinogen I,
Dresmoglein-3, Nectin-4, SCE, Serpin AS, PTH, PGE-19, MSP, 1L-28A, FGF-12, METAP2,
ASAHL, EDIL3, NTAL, EGF R, TAFAS, Galectin-9, vWEF-AZ, TACE, Activin RIM,
Cathepsin S, LDL R, BMPR-IA, OX40, 1L-13 R2, B7-H4, MMP-13, ANGPTL?, TRAIL R4,
IGSF4B, Sirtain 3, PEARL, SH2DIA, Cerberus 1, GDF-11, Nef2, TROP-2, NUDTS, ROR2,
EphB4, Glypican 1, LAP(TGEb1), Gash, Contactin-1, FL-27, UNC5H4, ICAM-2, MBL,
HS3ST3B1, RCORLL-10 R, XEDAR, 1L-22, PH.R-alpha, NRG1-131, FABP4, RGM-A,
RELT, TrkC, C8a, SREC-I, Nestin, TPO, ErbB3, Kirvel3, FLRTI, Galectin-3, CXCL16,
JAM-B, DR6,Nogo Repepior, TLR4, VEGEF R2, Tie-2, IL-15 R, Caspr2, LTHR, LAMP,
ALCAM. GLP-1, NG21L-22 R alpha 1, AMIGO2, HUC-1, TFPE2, ULBP-2, Desmoglein 2.
Aggrecan, Syntaxin 4, VAMP-1, Nectin-2, FGF-21, Flt-3, GFAP, TIM-1, Inhibin A,
Cadherin-4, P1GF-2, Newrogranin, HE4, IL-23 R, Galectin-7, GALNTS, GITR L, CI2 14, R-
Spondin 2, CK 19, Cardiotrophin-1, TREML 1, HAPLNI, CD27, ANG-4, Siglec-7, CDISS,
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VEGE-C, TNF RH, PGRP-S, SD#-1a, PDGF-AB, GPVL CD40, SCF R, Thrombospondin-3,
H.~1 R, Neuropilin~2, Cadherin-13, E-Selectin, GITR, WISP-1, Renin, AgRP, MDL-1,
ROBO3, RANTES, Endocan, Granulvsin, hCGh, Mesothelin, TLR1, TRAIL, MQOG, DDRU,
NGE R, TRAIL R3, Trypsin 3, ARSB, LIF R alpha, BAFTF R, CD157, Granzyme A, 2B4,
ESAM, IL-1 R4, CXCL14, IL.-31, SIRP alpha, Uromodulin, CTRC, CEACAM-1, TARC,
MIP-3a, SDF-b, NKp46, MCP-3, .-32 alpha, TGFb3 FOLR2Z, CDSE, HL.-23, CD36, TNFD,
Shh-N, Ficolin-1, Regd, ILT2, Mer, TREM-2, FIt-31L, CDS, [L-6, CD2289, Insulin, Syntaxin 6,
GRO, Bel-w, Lipocalin-2, PDGF-AA, IL-2 Ra, Angiogenin, LYVE-1, CD4, RAGE, CDNF,
Breviean, NAP-2. PULL, EDAR, ADAMTYSI13, Kynurenivase, PTHIR, (FN-gamma R, CrkL,
B7-1, PARC, Draxin, VE-Cadherin, Procaleitonin, SOX 15, Kallikrein 11, BCMA, Dectin-2,
EpCAM, HOC, TGFa, 1P-10, BLAME, CILP-1, PIGE, LOX-1, MCP-2, Resistin, HVEM,
ENPP-7, Syndecan-4, IL-2 Re, MICA, Dopa Decarboxylase, NPDC-1, MCP-4, EG-VEGF,
Glycoprotein V, Semaphorin 4G, 1L~12p40, PSA-total, 1L-15, MAP1D, Clg, TNF4, Dik,
Endoglin, ENA-TS, Reg3A, MIP-Ib, FGE-17, 1L-6R, -8, Galectin-R, CA4, Cystatin £ M,
FUTE, B7-H3, GCP-2, CD40L, MDC, 4-1BB, HO-1, SOST, S10CA 13, Kallikrein 7, or IL-
13

[0608] In some embodiments, the therapeutic MSC secretome composition comprises one or
more of the following nacleic acids: hsa-let-7a~5p, hsa-let-Th-5p, hsa-lel-7e-5p, hsa-let-7d-3p,
hsa-lei-Te-Sp, hsa-let-7g-5p, hsa-let-7i, hsa-lei-7i-5p, hsa-miR-100-5p, hsa-miR-103a-3p, hsa-
miR-106a-5p, hsa-miR-106b-5p, hsa-mir-10b, hsa-miR-10b-5p, hsa-mir-1246, hsa-miR-1246,
hsa-miR-125a-3p, hsa-miR-125b-5p, hsa-miR-130a-3p, hsa-mir-130b, hsa-miR-130b-3p. hsa-
miR-132-3p, hsa-nR-136-5p, hsa-miR-138-3p, hsa-miR-139-5p, hsa-mir- 140, hsa-miR-140-
3p, bsa-iR-145-5p, hsa-mir-146a, hsa-miR-~146a- Sp. hsa-miR~{48a-3p, bsa-meiR-1352-3p,
hsa-miR-15a-53p, hsa-miR-15b-5p, hsa-mir-16-1, hsa-mir-16-2, hsa-miR-16-5p, hsa-miR-1"7-
Sp, hsa~-miR-181a-5p, hsa-miR~191-5p, hsa-puR-193a-5p, hsa-miR-193b-3p, hsa-ouR-197-
3p, hsa-miR-199a-3p, hsa-miR-199a-5p, hsa-miR-199b-5p, hsa-miR-19a-3p, hsa-miR-19b-3p,
hsa~-rpiR-20a-3p. hsa-vuir-203a, hsa-oiR-203a-3p, bra-miR-214-3p, hsa-mir-2 1, hsa-miR-21-
3p, hsa-miR-21-5p, hsa-mir-221, bsa-miR-221-3p, bsa-mir-222, hsa-oniR-222-3p, hsa-nuiR-
22-3p, hsa-oriR-23a-3p, hsa-miR-23b-3p, hsa-mir-24-1, hsa-mir-24-2_ hsa-miR-24-3p, hsa-
=23, hsa-miR-25-3p, hsa-miR~26a-5p, hsa-nuR-27a-3p, bsa-rair-27h, hsa-miR-27b-3p, hsa~
miR-2%a-3p, hsa-miR-29¢-3p, hsa-puR-~30a-5p, hsa-miR-30a-5p, hsa-miR-30b-3p, hsa-puR-
30¢~5p, hsa~-mir-30d, hse-miR-30d4-5p, hsa-mir~-30e, hsa-miR~30e-5p, hsa-miR-31-3p, hsa-

oiR~31-5p, bsa-rniR-3208, bsa~-miR-342-3p, hsa-miR~345-5p, hsa-miR-~34a-3p, hsa-ouR-
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361-5p, bsa~-miR~376a~3p, hsa-miR-376c-3p, hsa-miR-423-3p, hsa~miR-423-5p, hsa-miR-
424-3p, hsa-siR~484, bsa~mir-4806-1, hsa-mir-486-2, bsa~-miR-486-3p, hsa-miR~-57(+3p, hsa-
miR-574-3p, hsa-miR-663a, hsa-miR-874-3p, hsa-mir-92a-1, hsa-mir-92a-2, hsa-miR-93a-
3p. bsa~nuR-~92b-3p, hsa-mie-03, hsa-miR-93-5p, hsa-miR-940, hsa-miR-99a-5p, or hsa-miR~
90h-Sp.

[0609] In some embodiments, the composition is produced by: (a) culturing bone marrow-
dertved MSCs under the following conditions to produce an MSC conditioned media: (1)
oxyeen tension below 5% and (i) culture media having a pH below 7; (b) harvesting the
MSC conditioned media; and {c} forroulating the MSC conditioned media to produce the
therapreutic MSC secrctome composition, wherein the therapeutic MSC secretome
composition comprises proteins sand extracellular vesicles produced by the bone marrow-
derived MSCs in step (a). In some embodiments, the celtere media is seram-free. In some
embodiments. the culiure media has a glucose concentration below 4.5 g/l

[0016] In some embodiments, the subject has spinal onset type ALS. In some embodiments,
the subject has bulbar onset type ALS. In some embodiments, the subject has advanced ALS.
In some entbodiments, the subject presents with lirmnb-related synmptoms. o sorae
embodiments, the subject presents with dvsphagia or speech difficulties. In some
embodiments, the treating delays the progression of ALS.

[0611] In some embodiments, the subject carries one or more amine acid variations in SODI
protein. In some embodiments, the one or more amino acid variations comprise G93A. In
some embodiments, the subject carries one or more dipeptide repeats in COORF72 protein. In
some embodiments, the one or more dipeptide repeats comprise poly-GA, poly-GP poly-GR,
pety-PA, or poly-PR.

[0812] In some embodiments, the subject is a human. In some embodiments, the bone
marrow-derived MS8Cs are derived from buman bone marrow,

[0613] In some embodiments, administering comprises infraverous administration. In sonwe
embodiments. the dosage of the therapeuatic MSC secretome composition adnuinisiered to the
subject is a cell-equivalent dosage of 0.7 to 7 million cells’kg. In some embodiments, the

19 colls/ml. In some

therapeutic MSC secretome composition comprises 4x10' 1o 10x10
embodiments, the therapeutic MSC secreiome composition comprises Sx10% 1o 1.5x10"
extracetular vesicles. In some embodiments, the composition is administered monthly for

two or more months, or once every 1, 2, or 3 or more months.
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[0014] 1o some aspects, disclosed bherein is method of oaking a corposition comprising a
therapeutic mesenchymal stem cell {(MSC) secretome composition {or treating amyotrophic
lateral sclerosis (ALS) in a subject in need thereof, the method comprising: (a) culturing bone
marrow-derived MSCs under the following conditions to produce an MSC conditioned
aredia: (1) oxygen tension below 5%, and (i) culhwre media having a pH below 7; {b)
harvesting the MSC conditioned roedia; and {c) formulating the MSC conditioned roedia to
produce the therapeutic MSC secretome composition, wherein the therapeutic MSC
secrelome composition comprises proteins and extracellylar vesicles produced by the bone
mmarrow-derived MSCs in step ().

[0015] In some embodiments, the culture modia is serum-free. In some embodiments, the
cultire media has a glucose concentration below 4.5 g, It some embodiments, at least 80%s
of the extracelular vesicles in the therapeatic MSC secretome composition are CDE3" CDS™
CDER17. In some embodiments. the bone marrow-derived MSCs are dertved from bunwan bone
MATTOW.

[0016] In some embodiments, the therapestic MSC secretome composition further comprises
one ot more of the following proteins: Ferritin, NUPSS, LAMP2. GPR11S, Serpin Fi, OPN,
PAI-1, DAPPI, Cathepsin B, Semaphorin 6C, PDGEF R alpha, Sertilin, Serpin B6, Dkk-3,
Thrombomodulin, PF4, MIF, Periostin, Furtn, TIMP-1, Decorin, PCK 1, CI299, CD63, CDO,
CDS81, Transferrin, DeR3, Lumican, TIMP-2, SLETRKS, FAP, Artemin, DPPH, ¢IAP-1,
Pentraxin 3, Visfatin, Neprilysin, Albumin, Galectin-1, UNCSH3, IL-20 R beta, SREC-H,
JAMI-CUTINF RL miPAPP-A. eNOS, MSP R, TPPL, LAMPI, B2M. NCAM-1, HIF-1 alpha.
STOGALIL, CD99-1.2, Plexin A4, EMMPRIN, p53, Semaphorin 7A, NKp84, Cystatin B,
Osteoadberin. Midkine, Calreticulin, Osteoactivin, Legumain, TAZ, Cathepsin L, RBP4,
Serpin A4, JAM-A, MCSF, LIMPIL OPG, IL-22, Galectin-3, MOG, Trypsin 3, SIRP alpha,
and Syndecan-4, and al least one protein selecied from the following: Femitin, IGEFBP-4 1L-1
R6 GSTMI, NUPRS, LAMP2, MeprinA, 1L-1 F10, bIG-H3, GPR 115, TGFb, Ephrin-A4,
CD10Y, Serpin Fi, IGFBP-6, HS38T4, Aminopeptidase LRAP, OPN, PALL, DAPPL, GDF-9,
Cathepsin B, IGFBP-2, Semaphoerin 60, IGF-2, PRGE R alpha, Sortilin, Serpin Bo, Dkk-3,
CNTF, TSP-1, GM-CST Ra, Thrombomodulin, Endoglycan, IGFBP-3, RGM-C, PF4, MIF,
TGMA, Periostin, Furin, TIMP~1, PAPP-A, Decorin, PCK1, Arvisulfatase A, CD99, CAZ,
PRDX4, Trans{erein, DeR3, GPT3, LAIR2, ULBP-4, Lumican, TIMP-2, TFPL, SOX2,
SLETRKS, FAP, Spinesin, ENPP-2, CDO7, CTACK, Integrin alpha 1, EXTL3, H-18 BPa,
PD-L2, PSMA, HL-20 Ra, Glyoxalase H, Trypsin 1, IGF-2R, ADAMTSL-1, Erythropoietin,
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Plexin D, DNMT3A, BCL-2, CL-P1, Ephrin-B3, FABP6, CHI3LL, FCRLS, TFT3, Artemin,
[3PPU, clAP-1, PRGF Rb, Pentraxin 3, Angiotensinogen, Follistatin, CF V1L, Persephbin,
TRAIL RI, THAPIL, CD200, CLEC-2, AMIGO, IGFBP-5, PON 1, SOX7, GALNTIO0,
Visfatin, Programlin, PCSK2, GKNI, L~ 1§, Neprilysin, Stabilin-2, H.-17 RD, Albuoiin,
Follistatin-like 1, MMP-10, FKBP31, LRRCY, Pref-1, Galectin-1, Troponin C, UNCSH3,
FLRTZ, C314, Semaphorin 68, Netrin-4, CD27 Ligand. IL-28 R beta, Semaphorin 6A,
TSK, Cytokeratin-8, CHST3, Mcl-1, DPPEV, SREC-IT, Norvin, JAM-C, Bel-H), Wnat-4,
LSECtin, Kell, TNF RI, PTPIB, hiPAPP-A, IDD, PDGF-CC, Galanin, Activin A, TLR2,
SCCTAZ, FABPL, eNOS, SHP-1, ICOS, ClgTNF9. MMP-1, TC-PTP, .-24, gp130, C-mmye,
LILRB4, BMP-2, MIA, CD34, CD63, CDY, CDSI, [FNab R2, Glypican 2, MSP R, DSCAM,
Matriptase, KIR2DL3, CD30, Siglec-10, CLEC-1, TPPI, Ubiguitint1, ARGPTL4, TWEAK
R. Nidogen-1, CI32, Kallikvein |, TSLP R, LAMPI, TROY, VCAM-1, Siglec-11, ST00AL,
PARIL. Thyroid Peroxidase, Aminopeptidase P2, -1 RE ADAMS, OSM R beta,
Thrombospondin-2, SMPD1, B2M, MFRP, LRP-6, STIGALL, NCAM-1 {CDD56), Granzyme
B, Adiponectin, {L-228BP, TPST2, PD-ECGE, LH, LEDGFE, Cyrol, ULBEP-3, IFNb, THSDI,
FGF-23, TAMA4, Adipsin, AlF, SorC82, SULT2ZAT, CD3I9L2, Insulin R, HIF-1 alpha, 0X40
Ligand, Pax3, UCH-L3, cMASP3, Langerin, Desmin, SOX9, STOGALI MEPIB, CDS6-1.2,
Plexin Ad, Semaphorin 412, ROBO2, PDX-1, APRIL, Neurturin, Kremen-2, EMMPRIN,
Activin RIB, Newroligin 2, Epiregulin, CASA, MMP-12, GALNT2, CEACAM-5, VEGF R1,
DSPGE, SorC8 T, Maitrihin-2, sFRP-3, p33, EphB3, NCK1, Semaphorin TA NKp&, Prolactin,
Cystatin B, Strtoin 1, FGF-16, FGF R5, NQO-1, Semaphorin 6D, FGF-3, GATA-4, VAP-A,
CHST2, Pappalysin-2, Syndeean-3, Jagged 1, AKR1C4, Olfactomedin-2, Ostevadherin,
NKpd4, Thyroglobalin, H.-2 1R, Chemerin, EphAL CD4R, MICB, FGF-3, TRANCLE, CESZ,
ULBP-1, Integrin alpha 5, VAMP-2, FLRG, Ret Midkine, CD73, TRACP, proGRP,
Grazyme H, PRX2, p27, Siglee-6, Dectin-1, CDST, Noteh-1, Calreticulin, DR3, DCTNI,
CDC25B, Ostlevactivin, ACE, CA125, HAQ-1, PSMA1, FCRLE, BMP-9, CRIMI, LIF,
SPINK, EphBé. RGM-B, H835871, RORIL. CMG-2, 4-1BB Ligand, LICAM-Z, p63,
Cathepsin V, Testican 2, Glypican 5, CD6, Siglec-2, Legumain, PRELP, CESY, TAZ, NSE,
TECK, HTRAZ, HIF-1 beta, TAFAL, Podocalyxin, RalA, CRELD2, GRAP2, SP-D, BID,
GFR alpha-2. Notch-3, VEGEF R3, DLL4, TGFb2, LIGHT, X1AP, STESIA L. Cathepsin L,
6Ckine, MIS RH, Kallikrein 5, TGM3, FCAR, Contactin-2, CD&3, H.~1 R3, SALM4, GBA3,
ROBGQG4, OSCAR, VEGE, IGSF3, Biglvean, Neudesin, ILT4, uPAR, Axl, WIF- 1 HL-TR
alpha, GPRS6, CEACAM3, MUEMP, FABP2, Plexin B3, MEPE, Activin RHA, ANG-2,
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Cochlin, Presenilin 1, NPTXR, SLAM, COMT, SPHK I, RBP4, Nectin-1, GLISRE, Nidogen-2,
HA1TE, SR-AQ, TAFA2, N-Cadherin, IL-17B, HL-17 RC, MIP-3b, Cystatin C, Cystatin D,
AMSH, FeERE, CLECI0A, HGF R, ANG-1, Prolactin R, FGF-30, CD28, Nogo-A,

HSDI7B I, H-19, Enteropeptidase, Cathepsin I, TSLP, TCN2, GDF-15, Epimorphin, GRKS,
PD-1, Serpin Ad, ADAM?23, NOV, Galectin-2, Neurexin 3 beta, TLR3, Sirtuin 2, Numb, -
28 R alpha, 1L-33, Lin28, FCRLL, KLF4. NKp30, Lymphotactin, Cystatin SN, JAM-4A,|
(alreticelin-2, ErbB4, BMP-§, IL-27 Ra, Fas, 1L-4 Ra, Kallikrein 14, Matrilin-3, Olig2,
Kallikrein 12, CA13, IL-9, Nectin-3, MPIF-1, Cystatin S, ADA, IL-2 Rb, GFR alpha-1, Smad4,
HCAM-1 MEF2C, TREM-1, L-Selectin, Hepsin, CD42b, MOSF, RANK, CHST4, CAS,
FCRL3, ASAH2, CFXIV, PYY, HGF, FTAC, Semaphorin 4C, SorCS3, Tie-1, IL-31 RA,
Arginase I, POGLUTI, Ho-lra, Podoplanin, TIM-3, CREG, CD300L uPA, EphA2, LRRTMY,
LIMPH, Tenascin R, CPE, PECAM-1, DNAM-1, DKK-1, OPG, CPBI, TSH, MMP-2,
Siglec-9, ICAM-3, Cystatin SA, Galectin-4, Pepsinogen H, Desmmoglein-3, Nectin-d, SCF,
Serpin AS, PTH, FGF-19, MSP_L-28A, FGE-12, METAPZ, ASAHL, EDIL3, NTAL, EGF
R, TAFAS, Galectin-9, vWF-A2, TACE, Activin RIM, Cathepsin S, LDL R, BMPR-IA,|
OX40, 1-13 R2, B7-H4, MMP-13, ANGPTL7Y, TRATL R4, 1GSF43, Situin 5, PEAR]Y,
SH2DI1A, Cerberus 1, GDF-11, Nrf2, TROP-2, NUDTS, ROR2, EphB4, Glypican 1.
LAP(YGERD), Gash, Contactin-1, 1IL-27, UNCSH4, ICAM-2, MBL, HS3ST3B1, RCORT, L~
10 Rb, XEDAR, [L-22, PILR-alpha, NRG1-131, FABP4, ROM-A, RELT, TrkC, CSa, SREC-L,
Nestin, TPO, ErbB3, Kirrel3, FLRTI, Galectin-3, CXCL16, JAM-B, DR6,Nogo Receptor,
TLR4, VEGF R2, Tie-2, IL-15 R, Caspr2. LThR, LAMP, ALCAM, GLP-1, NG2, 1L-22 R
alpha 1, AMIGQO2, HCC-1, TEPE-Z, ULBEP-2, Desmoglein 2, Aggrecan, Synlaxin 4, VAMP-1,
Nectin-2, FGF-21, Fle-3, GFAP, TIM-1, Inhibin A, Cadhetin-4, PIGF-2, Newrogranin, HE4,
IL-23 R, Galectin-7, GALNT3, GITR L, CD14, R-Spondin 2, CK19, Cardictrophin-1,
TREMLI, HAPLNE, CD27, ANG-4, Siglee-7, CD135, VEGE-C, TNF RH, PGRP-S, SDF-1a,
PDGF-AB, GPYL, CD40, 3CT R, Thrombospondin-3, IL-1 RIE, Neurepilin-2, Cadherin-13, E-
Selectin, GETR, WISP-1, Renin, AgRP, MDL-1, ROBO3, RANTES, Endocan, Granalysin,
hCGh, Mesothelin, TERE, TRAL, MOG, BDRI, NGF R, TRAIL R3, Trypsin 3, ARSB, LIF
R alpha, BAFF R, CD1537, Granzyme A, 28B4, ESAM, IL-1 R4, CXCL14, IL-31, BIRD alpha,
Uromoedulin, CTRC, CEATAM-T, TARC, MIP-3a, SDF-b, NKp46. MCP-3, IL-32 alpha,
TGFb3 FOLR2, CDAR, HL.-23, €36, TNFDb, Shh-N, Ficolin-1, Regd, ILT2, Mer, TREM-2,
Fir-3L, CDS, -6, CD229, Insalin, Syntaxin 6, GRO, Bebw, Lipocalin-2, PRGE-AA, TL-2
Ra, Angiogenin, LY VE-L, CD4, RAGE, CDNF, Brevican, NAP-2, PUT, EDAR.
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ADAMTSI, Kynureninase, PTHIR, IFN-gamma Ri, Crkl, B7-1, PARC, Draxin, VE-
Cadherin, Procaletionin, SOXTS, Kallikrein 11, BOMA, Dectin-2, EpCAM, HCC 4, TGFa,
[P-10, BLAME, CILP-1, PIGF, LOX-1, MCP-2, Resistin, HVEM, ENPP-7, Syndecan-4. 1L-2
Rg, MICA, Dopa Decarboxylase, NPDC-1, MCP-4, EG-VEGE, Glycoprotein V, Semaphorin
4G, IL-12p40, PSA-total, [L-15, MAPID, Clg, TNF4, Dik, Endoglin, ENA-78, RegRA, MIP-
Hy, FGF-17, TL-6R, 1L-8, Galectin-8, CA4, Cystatin B M, FUTR, B7-H3, GCP-2, TD4OL,
MDC, 4-1BB, HO-L, SOST, ST00A13, Kallikrein 7, or [L-13.

[0017] In some embodiments, the extracellular vesicles comprise one or more of the
following nucleic acids: hsa-let-7a-3p. hsa-let~Th-5p, hsa-let-Te-3p, bsa-let-7d-3p, hsa-let-Te-
Sp, hsa-let-7g-5p, hsa-let-71. hsa-let-7i-5p, hsa-miR-100-5p, hsa-miR-103a-3p, hsa-miR-
106a~-3p, hsa~miR-106b-5p, hsa-mic~-10b, hsa~miR-10b-5p, hsa~-mig~1246, hsa~niR-1246, hsa-
0rR-125a-5p, hsa-miR-123b-3p, hsa-miR-130a-3p, hsa-mir-130b, hsa-miR-130b-3p, hsa-
miR~132-3p, hsa-miR~136-5p, bsa-meiR-138-5p, hsa~-miR-139-5p, bsa~nir-140, hsa-ouR-140-
3p, hsr-miR~145-5p, hsa-mir-146a, hsa-miR-~146a-~ 5p, bsa-miR-148a-3p, hsa-miR~152-3p,
hsa-miR-15a-5p, hsa-miR-15b-5p, hsa-mir-16-1, hsa-mir-16-2, hsa-miR-16-3p, hsa-miR-1'7-
S, bsa-meiR-181a-5p, hsa-niR-191-5p, hsa~niR-193a-5p. hsa-miR~193b-3p, hsa-ouR-19'7-
3p, hsa-miR-199a-3p, hsa-miR-199a-5p, hsa-miR-199b-5p, hsa-miR-19a-3p, hsa-miR-19b-3p.
hsa-miR-20a-5p, hsa~-mir-203a, hsa-miR-203a-3p, hsa-miR-214-3p, hageonir-2 1, hsa~miR-21-
3p. hsa-tiR-21-5p, hsa-mir-221, hsa-miR-221-3p, hsa-mir-222, hsa-miR-222-3p, hsa-miR-
22-3p, hsa-miR-23a-3p, hsa-miR-23b-3p, hsa-mir-24-1, hsa-mir-24-2, hsa-miR-24-3p, hsa-
mir-25, hsa-miR-35-3p, hsa-ouR-26a-5p, hsa-miR-27a-3p, hsa-mir-27b, hsa-miR-27b-3p, hsa-
milk-2%a-3p, hsa-miR-29¢-3p, hsa-miR-30a-3p, hsa-miR-30a-5p, hsa-miR-30b-5Sp, hsa-miR-
30e~5p, bsa-mir-30d, hsa-puR-30d-3p, hsa-mir-30e, hsa-odR-30e-5p, bsa-miR-31-3p, hsa-
miR-31-5p, hsa-miR-320a, hsa-miR-342-3p, hsa-miR-345-5p, hsa-miR-34a-5p, hsa-miR-
361-5p, hsa-miR~376a-3p, hsa-miR~-376c-3p, hsa-miR-~423-3p, hsa-miR~423-5p, hsa-miR-
424-5p, hsa-miR-484_ hsa-mir-486-1, hsa-mir-486-2, hsa-miR-486-5p, hsa-miR-570-3p, hsa-
miR~574-3p, hsa-miR~663a, hsa-oiR-874-3p, bsa~-nur-92a~1, hsa~-mir-H2a-2, hsa-miR-92a-
3p, hsa-miR-92b-3p, bsa-mir-93, hsa-miR-%3-5p, hsa-miR-940, bsa~miR-99a-5p, or hsa~miR-
99b-5p.

[0018] In some aspecis, disclosed herein s a use of the composition produced by any of the
methods described herein in treating amyvolropbic lateral sclerosis {ALS) in a subject in need

thereof,
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[0019] In some emmbodiments, the subject has spinal onset type ALS. In some embodiments,
the subject has bulbar onset type ALS. In some embodiments, the subject has advanced ALS.
In some embodiments, the subject presents with hmb-related symptoms. In some
embodiments, the subject presenis with dysphagia or speech difficulties. In some
embodiments, the treating delays the progression of ALS.

f0828] {n some embodiments, the subject carries one or more amwing scid varations in SODI
protein. In some embodiments, the one or more amine acid variations comprise G93A. In
some cmbodiments, the sebject carries one or more dipeptide repeats in COORF72 protein. In
some erabodiments, the one or more dipeptide repeats comaprise poly-GA. poly-GP poly-GR,
poly-PA, or poly-PR.

[0621] In some embodiments, the subject is a human, In some embodiments, the composition
is intravenpously administered to the sebject.

[0622] 1n some embodiments, the subject has an increase of at least about 0.1 point per
month in ALS Functional Rating Scale-Revised {ALSFRE-R) scores or has # decline of less
than about 3.0 points per month in ALSFRS-R scores after adminisiration compared to
ALSTRS-R scores measured prior to administration. In some ewboduvents, the subject bas
an increase of at least about 0.2, 0.3, 04, 0.5, 06,07, 08,09, 1.0, 1.1, 1.2, 13,14 1.5 1.6,
1.7, 1.8, 1.9, or 2.0 points per month in ALSFRS-R scores afier adminisiration compared to
ALSFRS-R scores measured prior to administration. In some cmmbodiments, the sabject has a
decline of less than about 2.9, 2.8, 2.7, 2.6, 2.5, 2.4, 23,22, 2.1, 2.0, 1.9, 1.8, 1.7, 1.6, 1.5,
14, 13,1211, 10,0908 0.7.0.6,0.5, 0.4, 0.3, 0.2, or 0.1 points per month in ALSFRS-
R scores after administration compared to ALSFRS-R scores measured prior to
adnuinistration. 1o some embodiments, the subject has a listory of a decline in ALSFRS-R
scores of about 3.0 points per month prior to administration of the therapeutic MSC
secretome composition.

[0823] In some embodiments, the dosage of the therapeutic MSC seeretome composition
administered 1o the subject is a cell-equivalent dosage of 0.7 10 7 roillico cellskg. In some
embodiments, the therapeutic MSC secretome composition comprises 4x 10 to 10x10™
cellsiml, In some embodiments, the therapeutic MSC secretome composilion coniprises
Sx10' to 1.5x10" extraceltular vesicles. In some embodiments, the composition is
administered monthly for two or more months, or once every 1, 2, or 3 or more months,
[0624] In some aspects, disclosed herein is a use of a compoesition comprising a therapeuiic

mesenchymal stem cell {MSC) secretome composition comprising extraceliular vesicles in
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treating amvotrophic lateral sclerosis (ALS} in a subject in need thereof, wherein at least 80%
ol the extraceHular vesicles in the therapeutic MSC secretome composition are CD637 CDO”
CD&1 In some embodiments, the composition s intravenously administered to the subject.
[0625] In some embodiments, the subject bas an increase of at least abouot 0.1 point per
month in ALS Functional Rating Scale-Revised (ALSFRS-R) scores or has a decline of less
than about 3.0 points per mondh in ALSPRS-R scores after adminisiration compared to
ALSFRS-R scores measured prior to administration. In some embodiments, the subject has
an increase of at least about 0.2,0.3,04,05,06,07,08,09, 1.6, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6,
1.7, 1.8, 1.9, or 2.0 points per month in ALSFRS-R scores after administration compared to
ALSFRS-R seores measured prior to administeation. In some embodiments, the subject has a
dechine of less than about 2.9, 2.8, 2.7, 2.6, 25,24, 2.3, 2.2, 2L 20,19, 1.8, 1.7, 1.6, 1.5,
1.4, 13,12, 1.1, 1.0,09,0.8,07,0.6,0.5, 0.4, 0.3, 0.2, or 0.1 points per month in ALSFRS-
R scores afler administration compared to ALSFRS-R scores measured prior to
administration. In some embodiments, the subject has a hislory of a decling in ALSFRS-R
scores of about 3.0 poinis por moenth prior to administration of the therapeutic MSC
secrefome corgposition.

[0026] In some aspects, disclosed herein is a use of'a composition comprising a therapeutic
mesenchymal stem cell {MSC) secretome composition comprising extracelalar vesicles in
treating amyotrophic lateral sclerosis (ALS) i a subject in need thereof, wherein the subject
has an increase of at least about 0.1 point per month in ALS Functional Rating Scale-Revised
{ALSFRS-R) scores or has a decline of less than about 3.0 points per month in ALSFRS-R
scores after administration compared to ALSFRS-R scores measured prior to administration,
[0027] In some embodiments, the subject has an increase ol at least about .2, 0.3, 0.4, 0.5,
0.6,07.08.09.1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, or 2.0 points per month in
ALSFRSE-R seores afier administration compared 1o ALSFRS-R scores measured prioy to
administration. In some embodiments, the subject has a decling of less than abowt 2.9, 2.8,
27,246,255 24,23,22, 20,20, 1.9, L8 L7, L6, 1.5, B4, 13, 1.2, 1.1, 1.0, 09,08, 0.7,
0.6, (15, 0.4, 0.3, 0.2, or 0.1 points per month in ALSFRS-R scores afler adounistration
compared to ALSFRS-R scores measured prior to administration, In some embodiments, the
subject has a history of a decline in ALSFRS-R scores of about 3.4 poinis per mwnth prioy to
administration of the therapeutic MSC secretome composition,

[0628] In some embodiments, at least 80% of the extracellular vesicles in the therapeutic

MSC secretome composition are CD63™ CDY CDRT. In some embodirments, the therapeutic
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MSC secretome composition farther comprises one or more of the following proteins:
Ferritin, NUPSS, LAMP2, GPR11S, Serpin Ft, OPN, PAT-1, DAPPL, Cathepsin 8,
Semaphorin 6C, PDGF R alpha, Sovtilin, Serpin B6, Dki-3, Thrombomodulin, PF4, MIF,
Periosiin, Furin, TIMP-1, Decorin, PCKT, CDY9, CD63, CDY, CDEL, Transferin, DeR3,
Lumican, TIMP-2, SLITRKS, FAP, Artemin, DPPIL cIAP-1, Peniraxin 3, Visfatin,
Nepritysin, Atbumin, Galectin-1, LINCSH3I, 1L-20 R beta, SREC-H, JAM-C, TNF R,
hiPAPP-A, oNOS, MSP R, TPPI, LAMPI, B2M, NCAM-1, HIF-1 alpha, ST6GALL, CD99-
L2, Plexin A4, EMMPRIN, pS3, Semaphorin 7A, NKp&0, Cystatin B, Osteoadherin,
Midkine. Calreticulin, Osteoactivin, Legumain, TAZ, Cathepsin L. RBP4, Serpin A4, JAM-
A, MCSF, LIMPH. OPG, 1L-22, Galectin-3, MOG, Trypsin 3, SIRP alpha, and Syndecan-4,
and al least one protein selected from the {oHowing: Ferritin, IGFBRP-4 IL-1 R6 GSTMI,
NUPES, LAMP2, MeprinA, -1 F10, hiG-H3, GPR115, TGFh, Ephrin-A4, CD109, Serpin
FL, {GFBP~6, HS3ST4, Aminopeptidase LRAP, OPN, PALL, DAPPL, GDF-9, Cathepsin B,
GTRP-2, Semaphorin 6C, IGE-2, PDGYE R alpha, Sortilin, Serpin Bo, Dkk-3, ONTF, TSP-1,
GM-CSF Ra, Thrombomodulin, Endoglycan, FGFBP-3, RGM-C, PF4, MIF, TGM4,
Periostin, Forin, TIMP-1, PAPP-A, Decorin, PCK1. Arylsulfatase A, CDY9, CAZ, PRDXA4,
Transferrin, DeR3, GP73, LAIRZ, ULBP-4, Lumican, TIMP-2, TFPI, SOX2, SLITRES,
FAP, Spinesin, ENPP-2, CD97, CTACK, Integrin alpha |, EXTLS, IL-18 Bpa, PD-L2,
PSMA, IL-20 Ra, Glyoxalase 11, Trypsin I, IGF-2R, ADAMTSL-1, Erythropoictin, Plexin
DI, DNMT3A, BCL-2, CL-P1, Ephrin-B3, FABPs, CHIZLI, FCRLS, TFF3, Artemin,
DPPH, clAP-1, PDGT Rb. Pentraxin 3. Angiotensinogen, Follistatin, CF V1L Persephin,
TRAIL RI, THAPII, CDx200, CLEC-2, AMIGQ, IGFBP-5, PONT, SOX7, GALNTI,
Visfatin, Progranulin, PCSK2, GENI, 1L~ 18, Neprilysin, Stabilin-2, H.-17 RD, Albumin,
Fellistatin-like 1, MMP-10, FKBP51, LRRC4, Pref-1, Galectin-1, Troponin C, UNCSH3,
FLRTZ, C314, Semaphorin 6B, Newin-4, C327 Ligand, 1L.-20 R beta, Semaphorin 04,
TSK, Cytokeratin-8, CHST3, Mel-1, DPPIV, SREC-II, Norrin, JAM-C, Bel-10, Wnt-4,
LSECtD, Kell, TNF RL, PTPIB, PAPP-A, IDO, PRDGE-CC, Galanin, Activin A, TLR2,
SCCA2Z, FABPI, eNOS, SHP-1, ICOS, ClgINF9, MMP-1, TC-PTP, IL-24, gp136, Comive,
LILRB4, BMP-2, M1A, (D34, CD63, CD9, CDSI, IFNab R2, Glypican 2, MSP R, DSCAM,
Matriptase. KIRZDL3, CD30, Siglee-10, CLEC-1, TPPL. Ubiquitint |, ANGPTL4, TWEAK
R, Nidogen-1, CI¥2, Kallikrein 1, TSLP R, LAMPI, TROY, VCAM-1, Siglec-11, SIH0ATL,
PARY, Thyroid Peroxidase, aminopeptidase P2, IL~-1 Rl ADAMS, OSM R bets,
Thrombospondin-2, SMPDT, B2M. MERP, LRP-6, STIGALL, NCAM-1 {(CD36), Granzyme
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B, Adipovectin, HL-22BP, TPST2, PD-ECGE, LH, LEDGF, Cyrel, ULBP-3, IFNb, THSD],
FGF-23, LAMA4, Adipsin, AIF, SorCS2, SULT2ZAL, CD39L2, losudin R, HIF-1 alpha,
OX40 Ligand, Pax3, UCH-L3, ¢cMASP3, Langerin, Desmin, SOX¢, STOCGALT, MEPIR,
CD99-L.2, Plexin A4, Semaphorin 4D, ROBO2, PDX-1, APRIL, Neurturin, Kremen-2,
EMMPRIN, Activin RIB, Nearoligin 2, Eptregulin, CASA, MMP-12, GALNT2, CEACAM-
5. VEGF R1, DSPG3, SorCS1, Matrilin-2, sSFRP-3, p33, EphBB3, NCK 1. Semaphorin

7A NKp8G, Protactin, Cystatn B, Sirtuin 1, FGF-16, FGF R4, NQO-1, Semaphorin 6D,
FGF-3, GATA-4, VAP-A, CHST2, Pappalysin-2, Syndecan-3, Jagged 1, AKRICH,
Olfactomedin-2, OUsteoadherin, NKp44, Thyroglobulin, 1L-21R, Chemerin, EphAl, CD4S,
MICRB, FGF-5, TRANCE, CESZ, TSLBP-1, Integrin alpha 5, VAMP-2, FLRG, Ret Midkine,
CD73, TRACP, proGRP, Granzyme H, PRXZ, p27, Siglec-6, Dectin-1, CD51, Notch-1,
Calreticelin, DR3, DCTNIL, CDC25B, Ostepactivin, ACE, CA125, HAD-1, PSMAL,
FCRES, BMP-0, CRIMI, LIF, SPINK ], EphB6, ROM-B. HS38T1, RORIL, CMG-2, 4-1BB
Ligand, L.1CAM-2, p63, Cathepsin V, Testican 2, Glypican 5, CD6, Siglec-2, Legomain,
PRELP, CES1, TAZ NSE, TECK, HTRAZ, HIF-1 beta, TAFAL, Podocalyxin, RalA,
CRELDZ, GRAP2, SP-I3, BID. GFR alpha-2, Notch-3, VEGEF R3, DLL4, TGFb2. LIGHT.
XEAP, STESIAL, Cathepsin L, 6Ckine, MIS RIL, Kallikrein 5, TGM3, FCAR, Contactin-2,
CD83, -1 R3, SALM4, GBA3, ROBO4, OSCAR, VIEGE, IGSF3, Biglycan, Neudesin,
ILT4, uPAR, Axl, WIF-1, IL-7 R alpha, GPRS6, CEACAM-3, MCEMP!, FABP2, Plexin
B3, MEPE, Activin RHA, ANG-2, Cochhlin, Presenihin 1, NPTXR, SLAM, COMT, SPHK,
RBP4, Nectin-1, GUSB, Nidogen-2, IL-17F, SR-AL TAFA2, N-Cadherin, IL-178, IL-17
RC, MIP-3b, Cystatin C, Cystatin D, AMSH, FcERL CLECIOA, HGF R, ANG-1, Prolactin
R, FGF-20, CD28, Nogo-A, HSDITB1, WL-19, Enteropeptidase, Cathepsin E, TSLP, TCN2,
GDF-13, Epimorphin, GRKS, PD-1, Serpin Ad, ADAMZ23, NOV, Galectin-2, Neurexin 3
beta, TLR3, Sirtain 2, Numb, IL-28 R alpha, H.-33, Lin2&, FCRL1T, KLF4, NKp30,
Lymphotactin, Cystatin SN, JAM-A, Calreticulin-2, ErbB4, BMP-8, 1L-27 Ra, Fas, IL-4 Ra,
Kallikrein 14, Matnlin~3, Olig2, Kallikrein 12, CAT3, -9, Nectin-3. MPIF-{, Cystatin 8,
ADA, -2 Rb, GFR alpha-1, Smadd, ICAM-1, MEF2C, TREM-1, L-8electin, Hepsin,
CD42b, MCSF, RANK, CHSTH, CA& FCRL3, ASAH2, CF XIV, PYY, HGF, I-TAC,
Semaphorin 4C, SorCS3, Tie-1, IL-31 RA, Arginase 1. POGLUTIL, {L-lma, Podoplanin, TIM-
3, CREG, CD300L, aP'A, EphA2, LRRTMY, LIMPIL Tenascin R, CPE, PECAM- 1, DNAM.
1, DEK-1, OPG, CPBL, TSH, MMP.2, Siglec-9, ICAM-3, Cystaiin SA, Galectin-4,
Pepsiniogen H, Desmaoglein-3, Nectin~4, SCF, Serpin AS, PTH, FGF-19, MSP, IL-284, FGF~
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12, METAP2, ASAHL, EDEL3, NTAL, EGF R, TAFAS, Galectin-9, vWF-A2, TACE,
Activin RIM. Cathepsin S, LDL R, BMPR-IA. OX40.1L-13 R2, B7-H4, MMP-13.
ANGPTL7, TRAIL R4, IGSF4B, Sirtuin 5, PEARI, SH2D1A, Cerberus |, GDF-11, Nef2,
TROP-2, NLUDTS, RORZ, EphB4, Glypican 1, LAPTGEDBY, Gash, Contactin-}, 1.-27,
UNCSH4, ICAM-Z, MBL, HE38T3B1, RCOR1, IL-10 Rb, XEDAR, I1L-22, PILR-alpha,
NRGIL131, FABPY, ROM-A, RELT, TrkC, Csa, SRECH, Nestin, TP, TrbB3. Kirrel 3,
FLRTL, Galectin-3, CXCL16, JAM-B, DR6Nogo Receptor, TLR4, VEGF R2, Tie-2, IL-15
R, Caspr2, LTLR, LAMP, ALCAM, GLP-1, NG2Z, IL-22 R alpha I, AMIGO2, HCC-1, TFPI-
2, ULBP-2, Desmoglein 2, Aggrecan, Synfaxin 4, VAMP-1, Nectin=2, FGF-21, FIt-3, GFAP,
TIM-1, Inhibin A, Cadherin-4, P1GF-2, Newrogranin, HE4, TL-23 R, Galeetin-7, GALNT3,
GITR L, CD14, R-Spondin 2, CK19, Cardiotrophin-1, TREML 1, HAPLNI, CD27, ANG-4,
Siglee-7, CD1SS, VEGF-C, TNE RIL, PGRP-S, SDF-la, PDGE-AR, GPVI, CD40, SCF R,
Thrombospondin-5, -1 R, Nevwropilin-2, Cadherin-13. B-Sclectin, GITR, WISP-1. Renin,
AgRP, MDL-1, ROBO3, RANTES, Endocan, Gramulysin, hCGh, Mesothelin, TERT, TRAIL,
MOG, DDR1, NGF R, TRAIL R3, Trypsin 3, ARSE, LIF R alpha, BAFF R, CD157,
Granzyme A, 2B4, ESAM, IL-1 R4, CXCL14, 1L-31, SIRP alpha, Uroswdulin, CTRC,
CEACAM-1, TARC, MIP-3a, SDF-Ih, NKpdo, MCP-3, IL-32 alpha, TGFL3 FOLR2, CD38,
H-23, €36, TNFh, ShheN, Ficolin-1, Regd, HLT2, Mer, TREM-2, Flt-3L, CDS, 1L-6,
CD229, Insulin, Syntaxin &, GRO, Bel-w, Lipocalin-2, PDGF-AA | HL-2 Ra, Angiogenin,
LYVE-L, CD4, RAGE, CDNF, Brevican, NAP-2, PUL1, EDAR, ADAMTS13, Kynureninase,
PTHIR, IFN-gamma R}, CrkL, B7-1, PARC, Draxin, VE-Cadherin, Procaleitonin, SOX13,
Kallikrein 11, BCMA, Dectin-2, EpCAM, HCC-4, TGFa, IP-10, BLAME, CILP-|, PIGF,
LOX-1, MCP-2, Resistin, HVEM, ENPP-7, Syndecan-4., IL-2 Rg, MICA, Dopa
Decarboxylase, NPDC-1, MCP-4, EG-VEGF, Glycoprotein V, Semaphorin 4G, IL-12p40,
PSA-total, 1L-18, MAPLID, Clg, TNF4, Dik, Endoglin, ENA-78, Reg3A, MIP-Ih, FGF-17,
IL-6R, IL-8, Galectin-8, CA4, Cystatin E M, FUTE, B7-H3, GCP-2, CD40L, MDC, 4-1BB,
HO-1, SOST. SHO0ALS, Kallikrein 7, or 1~13.

[0029] In some embodiments, the extraceliular vesicles comprise one or more of the
following nucleic acids: hsa-lei-7a-5p, hsa-let-Th-5p, hsa-let-Te-5p, hsa-let-7d-3p, hsa-let-Te-
Sp, bsa-let-7g-5p, hsaslet-7i, hsa-let-7i-5p, hsa-miR-108-5p, hsa-miR-1032-3p, hsa-miRk-
106a~-3p, hsa~miR-106b-5p, hsa-mic~-10b, hsa~miR-10b-5p, hsa~-mig~1246, hsa~niR-1246, hsa-
miR-125a-8p, hsa~miR-125b-5p, bsa~miR-130a-3p, hsa-mir-130b, hsa-puR~130b-3p, haa-

miR~132-3p, hsa-miR~136-5p, bsa-meiR-138-5p, hsa~-miR-139-5p, bsa~nir-140, hsa-ouR-140-
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3p, hsr-miR~145-5p, hsa-mir-146a, hsa-miR-~146a-~ 5p, bsa-miR-148a-3p, hsa-miR~152-3p,
hsa-oiR-~15a~5p, hsa-miR-15b-5p, bsa-mir-16~1, hsa~mir-16-2, hsa-miR-16-5p. hsa-ouR~1"7-
Sp, hsa-miR-I81a-5p, hsa-miR-191-5p, hsa-miR-193a-5p, hsa-miR-193b-3p, hsa-miR-19'7-
3p, bsa~-miR-~199a-3p, hsa-miR-~19%a-5p, hsa-miR-199%-5p, hsa-miR~18a-3p, hsa~miR-19b-3p,
hsa-miR-20a-5p, hsa-muir-203a, hsa-miR-203a-3p, hsa-miR-214-3p, hsa-mir-21, hsa-miR-21-
3p, hsa-puR-~21-5p, hsa-vuir-221, bsa-miR-221-3p, bsa-mir-222, hsa-muiR-222-3p, hsa~miR-
22-3p, hsa-miR-23a-3p, hsa-miR-23b-3p, hsa-mir-24-1, hsa-mir-24-2, hsa-miR-24-3p, hsa-
mir-25, hsa-miR-25-3p, hsa-miR-26a-5p, hsa-miR-27a-3p, hsa-mir-27b, hsa-miR-27b-3p, hsa-
wilR-29a-3p, hsa-miR~29¢-3p, hsa~-miR-30a-5p, hsa-miR-30a-3p, hsa-nuik-30b-5p, hsa~-miR-
30c-3p, hsa-mir-30d, hsa-miR-30d-5p, hsa-mir-30¢, hsa-miR-30e-5p, hsa-miR-31-3p, hsa-
miR-31-5p, hsa-miR-320a, hsa-miR-342-3p, hsa-miR-345-5p, hsa-miR-34a~3p, hsa-mR-
361-5p, hsa-miR-376a-3p, hsa-miR-376c-3p, hsa-miR-423-3p, hsa-miR-423-5p, hsa-miR-
424-5p, bsa-miR-484, hsa-mir-486-1, bsa~-mi-486-2, hsa-miR-486-5p, hsa~-miR-370-3p, bsa-
milk-574-3p, hsa~miR-663a, hsa~-miR-874-3p, hsa-mir-92a-1, hsa-mir-92a-2, hsa-miR-92a-
3p, hsa-miR-92b-3p, hsa-mir-93, hsa-miR-93-3p, hsa-miR-940, hsa-miR-99%a-5p, or hsa-miR-
99b-3p.

[0038] In some embodiments. the composition is produced by: (8) culturing bone marrow-
derived MSCs under the following conditions o produce an MSC conditioned media: (1)
oxygen tension below 5% and (i} culture media having a pH below 7; (b) harvesting the
MSC conditioned media; and (¢} formulating the MSC conditioned media to produce the
therapeutic MSC secretome composition, wherein the therapeutic MSC secretome
composition comprises proteins and extracellular vesicles produced by the bone marrow-
dertved MSCs in step {a).

[031] In some embodiments, the culture modia is serum-free. In some embodiments, the
culture piedia has a glucose concentration below 4.5 g/,

[0832] In some embodiments, the subject has spinal onset type ALS. In some embodiments,
the subject bas bulbar onset type ALS. hin some embodimenis, the subject has advanced ALS.
In some embodiments, the subject presents with limb-related syroploms. In some
embodiments, the subject presents with dysphagia or speech difficulties. In some
emboediments, the treafing delays the progression of ALS.

[0633] In some embodiments, the subject earries ong or more amine acid variations in SODI
protein. In somie embodinents, the one or more amino acid variations comprise GY3A. In

some embodimnents, the subject carries one or more dipeptide repeats in COORFT2 protein. In
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some embodiments, the one or more dipeptide repeats comprise poly-GA, pely-GP poly-GR,
pety-PA, or poly-PR.

[0834] In some embodiments, the subject is a human. In some embodiments, the bone
marrow-derived MSCs are dertved from buman bone marrow.

[0635] In some embodiments, the composition is infravenously adminisiered io the sulyject.
In some embodinients, the dosage of the therapeutic MSC secretonie conposition
administered o the subject is a cell-equivalent dosage of 0.7 to 7 million cellskg. In some
embodiments, the therapeutic MSC secretome composition comprises 4x107 to 10x10"
cellsol. In some ermbodiments. the therapesatic MSC secreiome composition comprises
5x10' to 1.5x10" extracellular vesicles. In some embodiments, the composition is

administered monthly for two or more months, or once every 1, 2, or 3 or more months,

INCORPORATION BY REFERENCE
[0836] Each palent, publication, and non-patent literatere cited in the application is hereby
ticorporated by reference in s endirety as if each was incorporated by reference individually.
To the extent publications and patenis or patent applications incorporated by reference
contradict the disclosure contained in the specification, the specification is inlended to

supersede and/or take precedence over any sach contradictory material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0637] The features of the present disclosure are set forth with particularity in the appended
claims. A betier understanding of the features and advantages of the present disclosure will
be obtained by reference to the {ollowing detailed description that sets forth iHustrative
embodiments, in which the principles of the disclosure are utilized, and the aceompanying
drawings (also “Figure™ and “FIG." hereing, of which:

[0038] FIG, 1A illustrates the differences i raw ALSFRS-R scores amongst all subjects at
gach measuremert tirpe period. FIG. 1B shows the fitted linear regression analysis for each

subject over time 1o Wastrate discase progression during the study.

DETAILED DESCRIPTION

L Definitions
[O639] As used i this specification and the appended clatios, the singular foros “a,” “an,”
and “the™ include ploral referents unless the content clearly dictates otherwise. It should also

be noted that the term “or™ is generally emploved in iis sense including “andfor™ unless the
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content clearly dictates otherwise. The terms “and/or™ and “any combination thergol™ and
their grammatical cquivalenis as used herein, can be used tnterchangeably. These terms can
convey that any combination is specifically contemplated. Solely for lustrative purposes, the
{ollowing phrases A, B, andior C7 or A, B, €, or any combination thereol™ can mean “A
individually: B individualty; C individually; A and B; Band C; A and C and A, B, and C.7
The tenm “or” can be used conjunctively or disjunctively, unless the context specifically
refers to a disjunctive use.

[048] The term “abowt™ or “approximaiely™ can mean within an acceptable error range for
the particolar value, which may depend in part on how the value is measured or determined,
e.g., the Himitations of the measyrement system. For example, “about™ can mean within 1 or
more than | standard deviation. Alternatively, “aboul” can mean a range of ap o 20%, up to
10%6, up to 5%, or up to 1% of a given value. Allernatively, particularly with respect lo
biglogical systems or processes, the ferm can mean within an order of reagnitude, within 5-
fold, or within 2-fold, of a value. Where particular values are described in the application and
claims, unless otherwise stated the term “abogd” meaning within an acceptable error range for
ihe particolar value should be assumed.

[0941] Throughout this disclosure, numerical features are presented 1n a range format. 1t
should be understood that the deseniption in range format is merely for convenience and
brevity and shoeld not be construed as an inflexible limitation on the scope of any
embodiments. Accordingly, the deseription of a range should be considered to have
specifically disclosed all the possible subranges as well as individual nwmerical values within
that range to the teath of the unit of the lower Hmit unless the context clearly dictates
otherwise. For example, description of a range such as fron: 1 to 6 should be considered to
have specifically disclosed subranges such as from 110 3, from 1 to 4, from 1 o 5, from 2 to
4, from 2 to 6, from 3 1o 6 ete., as well as individual values within that range, for example,
1.1, 2, 2.3, 5, and 5.9. This applics rogardless of the breadth of the range. The upper and
tower {untis of these intervening ranges may independendly be inchuded it the smaller ranges,
and are also encompassed within the present disclosure, subject to any specifically excluded
limit in the stated range. Where the stated range includes one or both of the Hmits, ranges
excluding either or both of those included liretts are also inchuded in the present disclosure,
undess the coniext clearly dictates otherwise.

[0642] As ased in this specilication and clabngs), the words “comprising”™ (and any form of

comprising, such as “comprise” and “comprises™), “baving” (and any form of having, such as
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“have™ and *has™), “including™ {and any form of including, such as “includes™ and “include™)

13

or “confaining” {and sy form of containing, such as “contains” and “eontam™) are inclusive
or open-ended and do not exclude additional, snrecited elements or method steps. It is
conlemplated that any embodiment discussed in this specification can be implemented with
respect to any method or composition of the present disclosure, and vice versa. Furthermore,
compositions of the present disclosure can be used to achieve methods of the present
disclosure.

-

[0043] Reference in the specification to “some embodiments,” “an embodiment,” “one
emboediment™ or “other embodiments” means that a particular {eature, structure, or
characteristic described in connection with the embodiments 1s included in at least some
embodiments, but not necessarily all embodiments, of the present disclosures. To {acilitate an
understanding of the present disclosare, a number of terms and phrases are defined below.
[0844] Certain specific detatls of this deseription are set {orth in order o provide a thorough
understanding of varicas embodiments. However, one skilled in the art will understand that
the present disclosure may be practiced without these details. In other instances, well-known
technigues or racthods bave not been shown or described in defail to avoid upnecessarily
obscuring descriptions of the embodiments. Unless the context requires otherwise, throughout
the specification and clabios which follow, the word “comprise™ and varialions theveof, such
as, “comprises” and “comprising” are to be constraed in an open, inclusive sense, that is, as
“including. but not limited t0.” Further, headings provided herein are for convenionce only
and do not interpret the seope or meaning of the claimed disclosure.

[0945] Although methods and materials similar or equivalent o those described herein can be
used in the practice or testing of the present disclosure, suitable methods, and materials are

described below,

H.  Therapeutic Composition
[0046] Disclosed are the components to be ased to prepare the disclosed compositions as
well as the compositions themselves to be used within the methods disclosed herein, These
and other materials are disclosed herein, and it 15 wnderstood that when combinations,
subsets, interactions, groups, ete, of these materials are disclosed that while specific reference
of cach various individual and colleciive combinations and perputation of these commpounds
may not be explicitly disclosed, each is specifically contemyplated and deseribed heretn. Tor
cxample, if a particelar MSC seorctome (ncluding, but not Hmited to a MSC exosome (with

or without growth Factors) referred to herein as an extracellular vesicle iselale prodoct (EVIP))

19



WO 2024/254540 PCT/US2024/033123

is disclosed and discussed and a namber of modifications that can be made to & number of
ropolecules including the MSC seeretome are discussed, specifically contemplated is each and
every combination and pormutation of MSC secretome and the modifications that are
possible anless specifically indicated to the contrary. Thus, (fa class of molecules AL B, and
C are disclosed as well as a class of molecules D, E, and F and an example of a connbination
mwlecule. A-D is disclosed. then even il each s pot individually recited each is individually
and collectively contemplated meaning combinations, A-E, A-F, B-D, B-E, B-F, C-D, C-E,
and C-F are considered disclosed, Likewise, any subset or combination of these is also
disclosed. Thas, for example, the sub~group of A-E, B-F, and C-E would be considered
diselosed. This concept applies to all aspects of this application inchading, but not limited to.
sieps in methods of mxaking and using the disclosed compositions. Thus, if there are a variety
of additional steps that can be perfonmed i is ynderstood that each of these additional steps
can be performed with any specilic erabodiment or corsbination of enbodiments of the
disclosed methods.
[047] A primary trophic properly of MSCs is the secretion of growth {factors and exosomes
o induce cell proliferation and angiogenesis. Exosonies express mitogenic profeins such as
transforming growth factor-alpha (TGF-u), TGF, hepatoeyte growth factor {HGF), epithelial
arowth factor (BGE), basic fibroblast growth factor {FGF-2} and insulin-like growth factor-1
(IGF-13%. These increase fibroblast, epithelial and endothelial eoll division, Vascular
cndothelial growth factor (VEGFE), IGF-1, EGF and angiopoietin-1 are released to recuit
cndothelial Hineage cells and initiate vascularization. MSCs assist via paracrine mechanisms
and modulate the regenerative enviromment via anti-inflammatory and immuromoedutatory
roechanisius. In response to inflasunatory moleaules such as interleukine-1 (He-1), TL-6, IL-2.
FL-12, tumeor necrosis factor-a {TNF-¢} and interferon-gamma {(INF-v), MSCs secrete an array
of growth factors and ani-indflammatory proteins with complex feedback mechanisms amony
the many types of immune colls. The key immanomodulatory eyvtokines inchede prostaglandin
2. TGF-131, HGF, SDF-1, nitrous oxide, indoleantine 2, 3-dioxyzenase, -4, IL-10, I~
recepior antagonist and soluble tumor pecrosis facior-u receptor. MSCs prevent proliferation
and fanction of many inflammatory inusune cells, including T-cells, natural killer cells, B-
ells, monocytes, macrophages, and dendritic cells. Although MSCs across species are able to
regulale T-cell activity, the mechanisms are not identical sicross mammalian species.
[0848] A charactenistic of chronically inflamed environments is a persistent imbalance in the

types of helper T-~cells and macrophages. MSC exosomes indirectly proroote the transition of
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TH1 to TH2 cells by reducing INF-y and inereasing 1L -4 and 1L-H). The restored TH1/TH2
balance has been shown v improve tissue regeneration in cartilage, nwscle, and other soft
tissue injurics, alleviate symptoms of autoimmune diseases, and have an anti-diabetic offect.
Similarly, reduction in INF~y and secretion of IL-4 promotes a shift in macrophages from M1
{proinflammatory, anti-angiogenic and tissue growth inhibition) to M2 (anti-inflammaltory,
pro-remoedeling and tissue bealing) type, an effect required for skeletal, nwuscular, and neural
healing and regeneration.

[049] Disclosed herein is a complex composition of secreied omoleaides (proteins, lipids,
and ribonucieic acids) andfor extracelular vesicles comprising bicmolecules, originating
from mesenchymal lineage cells. In one aspect, disclosed herein are compositions comprising
a therapeutically effective amount of a MSC secretome (such as, for example, including, but
not limited to MSC growth factor, MSC exesome, MSC extracts and/or extracellular vesicle
comprising corapositions) and one or more biomolecules (such as, for exanple, a peptide.,
polypeptide, protein, sitRNA, shRNA, and/or microRNA (miRNA)).

[0056] In some embodiments, the therapeatic composition comprises 1,2.3, 4,5, 6,7, 8, 8,
10, VL 12, 13, 14, 15, 16, 17,18, 19, 20,21, 22,23, 24, 25, 26,27, 28, 29, 30, 31, 32, 33, 34,
35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 or more of the folowing proteins, in
sy combination, or all of the following proteins: Fervitin, NUPKS, LAMP2, GPR11S, Serpin
Fi, OPN, PAL-1, DAPP!, Cathepsin B, Somaphorin 6C, PDGE R alpha, Sortilin, Serpin B6,
Dkk-3, Thrombomodulin, PF4, MIF, Pertostin, Furin, TIMP-1, Decorin, PCK1, CDS9,
CD63, CDY, CDS1, Transferrin, DeR3, Lumican, TIMP-2, SLITRKS, FAP, Artemin, DPPIL
cIAP-1, Pentraxin 3, Visfalin, Neprilysin, Albwmin, Galectin-1, UNC5H3, IL-20 R beta,
SREC-H, JAM-C, TNF R1, btPAPP-A, eNOS, MSP R, TPP1, LAMPI, B2M, NCAM-1, HIF-
1 alpha, ST6GALI, CD99-L2, Plexin A4, EMMPRIN, pa3, Semaphorin 7A, NKp#0,
Cystatin B, Osteoadherin, Midkine, Calreticulin, Ostecactivin, Legumain, TAZ, Cathepsin L,
RBP4, Serpin Ad, JAM-A, MCSF, LIMPIL, OPG, IL-22, Galectin-3, MOG, Trypsin 3, SIRP
alpha, and Syndecan-~4, and at least one protein selected from the following: Ferritin, IGFBP-4
-1 RO GSTMI, NUPSS, LAMP2Z, MeprinA, Ho-1 FH, bIG-H3, GPRI1S, TGEDL, Ephrin-
Ad, CD109, Serpin FL, IGFBF-6, HS353T4, Aminopeptidase LRAP, OPN, PAL-1, DAPPIL,
GDESY, Cathepsin B, HGFBP-2, Semaphorin 6C. IGF-2, PDGE R alpha, Sortilin, Serpin B6,
Dkk-3, CNTE, TSP-1, GM-CSF Ra, Thrombomodutin, Endoglycan, IGFBP-3, RGM-C, PF4,
MIF, TGM4, Periostin, Furin, TIMP-1, PAPP-A, Decorin, PCKI, Arvisulfatase A, CDY99,
CA2, PRDXA4, Translewrin, DeR3, GPT73, LAIRZ, ULBP-4, Lomican, TIMP-2, TFPE, SOX2,
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SLITRKS, FAP, Spinesin, ENPP2_CDY7, CTACK, Integrin alpha 1, EXTL3, 1L-18 BPa,
PD-L2, PSMA, H.-20 Ra, Glyoxalase H, Trvpsin 1, 1GT-2R, ADAMTSL-1, Ervthropowetin.
Plexin DI, DNMT3A, BCL-2, CL-P1, Ephrin-B3, FABP6, CHIZL 1, FCRLS, TFF3, Artemin,
DPPIH, ¢IAP-1, PDGYE Rb, Pentraxin 3, Angiotensinogen, Follistatin, CT V1L, Persephin,
TRAIL BRI, THAPLL, CD200, CLEC-2Z, AMIGO, IGFBP-5, PONI, SOX7, GALNTIO0,
Visfatin, Progranulin, PCSK2, GRNI, -1, Neprilysin, Stabilin~2, H.-17 RD, Albumin,
Follistatin-like 1, MMP-10, FKBPS1, LRRCS, Pref-1, Galectin-1, Troponin C, UNC3H3,
FLRT2, CD314, Semaphorin 6B, Netrin-4, CD27 Ligand, IL-20 R beta, Semaphorin 6A,
TSK, Cytokeratins8, CHST3, Mcl~1, DPPEV, SRECAL, Norrin, JAM-C, Bel-10, Wnd,
LSECtin, Kell, TNF RI, PTPLIB, PAPP-A, IDO, PDGE-CC, Galanin, Activin A, TLR2,
SCCAZ, FABPI, eNOS, SHP-1, ICOS, ClqTNFY, MMP-1, TC-PTP, IL-24, gp 130, Comye,
LILRB4, BMP-2, MIA, CD34, CDe3, CDY, CDRL, IFNab RZ, Glypican 2, MSP R, DSCAM,
Matriptase, KIRZDL3, CD30, Siglee-10, CLEC-1, TPP, Ubiguitint]. ANGPTL4. TWEAK
R, Nidogen-1, CD2, Kallikrein 1, TSLP R, LAMPL, TROY, VCAM.-1, Siglec-11, SIODAL,
PARI, Thyroid Peroxidase, Aminopeptidase P2, IL-1 RI, ADAMS, OSM R beta,
Thrommbospondin-2, SMPD, B2M, MERP. LRP-6, STIGALL NCAM-1 {CD3536), Granzyme
B, Adiponectin, JL-228P, TPST2, PD-ECGF, LH, LEDGF, Cyrél, ULBP-3, IFNb, THSDI,
FGF-23, LAMA4, Adipsin, AIF, SorC82, SULTZAL CD39L2, Insalin R, HIF-1 alpha, OX40
Ligand, Pax3, UCH-L3, cMASP3, Langerin, Desmin, SOX9, STOGALL MEPIR, CD99-L2,
Plexin Ad, Semaphorin 4D, ROBO2, PDX-1, APRIL, Neurturin, Kremen-2, EMMPRIN,
Acuvin RIB, Newroligin 2, Epiregulin, CASA, MMP-12, GALNTZ, CEACAM-5, VEGF R1,
DSPGE, SorCST, Matrilin-2, sFRP-3, pS3, EphB3, NCK 1, Semaphorin 7A NKpBG, Prolactin,
Cystatin B, Sivtuin 1, FGF-16, FGF RS, NQO-1, Semaphorin 60, FGF-3, GATA, VAP-A,
CHST2. Pappalysin-2, Syndecan-3, Jagged 1, AKRIC4, Olfactomedin-2, Osteoadherin,
NKp4d, Thyroglobulin, H-2IR, Chemerin, EphAl, CD48, MICE, FGE-5, TRANCE, CES2,
ULBP-1, Integrin alpha 5, VAMP-2, FLRG, Ret Midkine, CD73, TRACP, protGRP,
Gramzyme H, PRX2, p27, Siglec-6, Dectin-1, CDI1, Noteh-1, Calreticulin, DR3, DCTNL,
CDC25B, Ostecactivin, ACE, CA125, HAO-1, PSMA], FCRLE, BMP-9, CRIMI, LIF,
SPINK]1, FphB6&, RGM-B, HS38T1, ROR{, CMG-2, 4-1BB Ligand, LYCAM-2, p&3,
Cathepsin ¥V, Testican 2. Glyptean 3, CD6, Siglec-2. Legumain, PRELP, CUSI, TAZ, NSE.
TECK, HTRAZ, HIF-1 beta, TAFAL, Podoecalyxin, Rala, CRELD2, GRAPZ, SP-Ix, BID,
GFR alpha-2, Noteh-3, VEGE RS, DLL4, TGEb2, LIGHT, XIAP, STSSIA L, Cathepsin L,
6Ckine, MIS RH, Kallikrein 5, TGM3, FCAR, Contactin-2, CDE3. H-1 R3, SALM4, GBA3.
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ROBO4, OSCAR, VEGF, IGST3, Biglycan, Neudesin, HUTE, ePAR, Axl, WIF-L IL-7R
alpha. GPRS6, CEATAM-3, MCEMPL, FABP2, Plexin B3, MEPE, Activin RHA, ANG-2,
Cochlin, Presenitin 1L NPTXR, SLAM, COMT, SPHK 1, RBP4, Nectin-1, GUSB, Nidogen-2,
H-17F, SR-AL TAFA2, N-Cadherin, IL-178, IL-17 RC, MIP-3b, Cystatin €, Cystatin D,
AMSH, FeERE CLECIOA, HGF R, ANG-{, Prolactin R, FGF-20, CD28§, Nogoe-A,

HSDE7B 1, B~19, Enteropeptidase, Cathepsin B, TSLP, TON2, GDF-15, Epimorphin, GRKS,
PD-1, Serpin Ad, ADAM23, NOV, Galectin-2, Neurexin 3 beta, TLR3, Sirtuin 2, Numb, IL-
28 Roalpha, 1L-33, Lin28, FCRL1, KLF4, NKp30, Lymphotactin, Cystatin SN, JAM-A,
Calreticulin-2, ErbB4, BMP-8, TL-27 Ra, FFas, (-4 Ra, Kallikrein 14, Matrilin-3, Olig2,
Katlikrein 12, CA13, TL-9, Nectin-3, MPIF-1, Cystatin S, ADA, IL-2 Rh, GFR alpha-1, Smad4,
ICAM-L, MERF2C, TREM-1, L-Selectin, Hepsin, C242b, MOSE, RANK, CHST4, CAS,
FCRL3, ASAH2, CF XIV, PYY, HGF, F-TAC, Semaphorin 4C, SorC83, Tie-1, IL-31 RA,
Arginase |, POGLUTL, Ho-lra, Podoplanin, TIM-3, CREG. CD300L, uPA, EphAZ, TRRTMA,
LIMPH, Tenascin R, CPE, PECAM-1, DNAM-1, DKK-1, OPG, CPB1, TSH, MMP-2,
Siglee-9, KCAM-3, Cystatin SA, Galectin-4, Pepsinogen H, Desmoglein-3, Neclin-4, SCF,
Serpin AS, PTH, FGF-19, MSP, IL-28A, FGF-12, METAP2, ASAHL, EDIL3, NTAL, EGF
R, TAFAS, Galeetin-9, vWF-A2, TACE, Activin RIM, Cathepsin 8, LDIL R, BMPR-IA,
OX40, H-13 R2, B7-H4, MMP-13, ANGPTLY, TRAH. R4, IGSF4B, Sirtuin §, PEARI,
SH2ZDIA, Cerberus 1, GDF-11, Nri2, TROP-2, NUDTS, ROR2, EphB4, Glypican 1,
LAP{TGFb1), Gash, Contactin-1, IL-27, UNCSH4, ICAM-2, MBL, HS38T3B1, RCOR1, IL-
10 Ry, XEDAR, 1L.-22, PILR-alpha, NRG1-131, FABP4, RGM-A, RELT, Trk(C, CSa, SREC-I,
Nestin, TPO, ErbB3, Kirrel3, FLRT, Galectin-3, CXCL16, JAM-B, DR6 Noge Receptor,
TLR4, VEGF R2, Tie-2, TL-15 R, Caspe2, LTDR, LAMP, ALCAM, GLP-1, NG2, {I-22 R
alpha 1, AMIGO2, HCC-1, TFPE-2, ULBP-2, Desmoglein 2, Aggrecan, Syntaxin 4, VAMP-1,
Nectin-2, FGF-21, Flt-3, GFAP, TIM-1, Inhibin A, Cadherin-4, PIGF-2, Neurogranin, HE4,
IL-23 R, Galeciin-7, GALNT3, GITR L, CD 14, R-Spondin 2, CK1$9, Cardiotrophin-1,
TREMLL, HAPLNI, CDZ7, ANG-4. Siglee~7, CDISS, VEGF-C, TNF R, PGRP-S, SDF-la,
PRGF-AB, GPVL, CD40, SCF R, Thrombospondin-3, IL~1 RIE Neuropilin-2, Cadherin-13, -
Selectin, GITR, WISP-1, Renin, AgRP, MDL-1, ROB(G3, RANTES, Endocan, Granulysin,
hCGh, Mesothelin, TLRT, TRAL., MOG, DDRI, NGF R, TRALL R3, Trypsin 3, ARSH, LIF
R alpha, BAFT R, CDE7, Granzyme A, 2B4, ESAM, 1L-1 R4, CXCL14, IL-31, SIRP alpha,
Uromedalin, CTRC, CEACAM-1, TARC, MIP-3a, SDF-Ib, Nkp46, MCP-3, IL-32 alpha,
TGEDR3I FOLR2, CDSE. IL-23, €36, TNFb, Shh-N, Ficolin-1, Regd, ILT2, Mer, TREM.2,
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FH-3L., CDS, H-6, C13229, Insulin, Syntaxin 6, GRO, Belw, Lipoealin-2, PDGF-AA L2
Ra. Angiogenin, LYVE-L, CD4, RAGE, CDNF, Brevican. NAP-2. PULL, EDAR,
ADAMTS3, Kynureninase, PTHIR, IFN-ganmma R}, Crkl, B7-1, PARC, Draxin, VE-
Cadherin, Procalciionin, SQX1S, Kallikrein 11, BCMA, Dectin-2, EpCAM, HCC4, TGFq,
IP-10, BLAME, CILP-1, PIGF, LOX-1, MCP-2, Resistin, HVEM, ENPP-7, Syndecan-4, IL-2
Rg, MICA, Dopa Decarboxylase, NPRU-1, MCP-4, EG-VEGF, Glycoprotem V, Semaphorin
4C, TL-12p40, PSA-total, IL-15, MAPID, Clg, TNF4, Dik, Endoglin, ENA-78, Reg3A, MIP-
b, FGF-17, IL-6R, [L-8, Galectin-8, CA4, Cystatin E M, FUTE, B7-H3, GCP-2, CH40L,
MDBC, 4-1BB, HO-1, SOST, SH00A 13, Kallikrein 7, and H.-13.

[0651] Extracetlular vesicles {EV) are small membrane bound spheres containing proteins
and RNA (of which exosomes are # sabset}, Exosomes ave small {e.g., 20 ~ 150 nm) diameter
lipid bilaver vesicles seereted by cells to enable paracrine communication. Other EV
populations are derived directly frovo the plasoa membrane or are formed during apoptosis
{apoptotic bodies). Disclosed herein are compositions comprising a therapestically effective
amoent of an MSC seerctome (such as, for example, mcluding, bet not limited to MSC growth
factor, MST exosome, MSC extracts and/or exiracelhular vesicle coraprising compositions). In
some embodiments, the therapeutic composition comprises 1, 2,3, 4,5, 6,7, 8,9, 10, 11, 12,
13, 14, 15,16, 17, 18, 19,20, 21, 22,23, 24, 25,26, 27, 28,29, 30, 31, 32, 33, 34, 35, 40, 45,
30, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 108 or more of the following nucleic acids, in any
combination, or all of the following nucleic acids: hsa-lot-Ta-5p, hsa-let-Th-3p, hsa-let-Te-5p,
hsa-let-7d-3p, hsa-let-7e-5p, hsa-let-7g-5p, hsa-let-7i, hea-let-71-5p, hsa-miR-100-5p, hsa-miR-
103a-3p, hsa-miR-1006a-5p, hsa-miR-106b-5p, hsa-mir-10b, hsa-miR-10b-3p, hsa-mir-1246,
hsa-nuR-1246, hsa~niR-125a3-5p, hsa~-miR-125b-5p, hsa-muiR~130a-3p, hsa-mir~-130b, hsa-
mR-130b-3p, hsa-miR-132-3p, hsa-miR-136-5p, hsa-miR-138-5p, hsa-miR-139-5p, hsa-mir-
144, bsa~miR-140-3p, hsa-miR-145-5p, hsa-mir- 1462, hsa-miR~146a~ Sp, haa-miR-148a-3p,
hsa-miR-152-3p, hsa-miR-15a-5p, hsa-niR-15b-5p, hsa-mir-16-1, hsa-mir-16-2, hsa-miR-16-
5p, hesa-miR-~1'7-5p, hsa-0uR-181a-5p, bsa-miR-191-5p, hsa-miR~193a-3p, hsa-miR-193b-3p,
hsa~-miR-19'7-3p, bsa-roik-199a-3p, hsa-puR-19%a-5p, hsa-miR-199b-5p, hsa-ouR~19a-3p,
hsa-miR-19b-3p, hsa-miR-20a-5p, hsa-mir-203a, hsa-miR-203a-3p, hsa-miR-214-3p, hsa-mir-
21, bsa-mmiR-21-3p, bsa-miR-21-5p, bsa-mir-221, hsa-puR~221-3p, hsa-mir~222, bsa-miR-
222-3p, haar-puiR-22-3p, har-ouR-232-3p, bsa-miR-23b-3p, bsa~mir-24-1, hsa-mir-24-2, hsa-
miR-24-3p, hsa-mir-23, bsa-miR-23-3p, hsa-miR-26a-3p, haa-ouR-27a-3p, hsa-mir-27b, hsa-

oiiR-~27h-3p, hsa-miR-~29a-3p, bsa-miR-2%¢-3p, hsa-miRk-~30a-3p, hsa-miR-30a-5p, hsa-mik-
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30b-5p, hsa~miR-30c-5p, hag-mir-30d, hsa-iR-30d-5p, hsa~mir-30e, hsa~-miR-30e-5p, hsa-
oiR-31-3p, hsa-iR-31-5p, hsa-miR-~3280a, hsa~miR-342-3p, hsa~miR-345-3p, hsa-oR~3da-~
Sp, hsa-miR-361-5p, hsa-miR-376a-3p, hsa-miR-376¢-3p, hsa-miR-423-3p, hsa-miR-423-5p,
hsa-miR-424-5p, hsa~niR-484, haa-mir-486-1, hsanir-486-2, hsa-miR~486-5p, hsa-miR-
570-3p, hsa-miR-574-3p, hsa-miR-6634a, hsa-miR-874-3p, hsa-mir-92a-1, hsa-mir-92a-2, hsa-
miR~92a-3p, hea-miR~92b-3p. hsa-mir-93, hsa-oiR-93-5p, hsa-miR-940, hsa-miR-99a-3p,
and hsa-miR-99h-5p.

[0052] Excmplary microRNA content may include human miRNA sequences hsa-let-7a-5p,
hsa-let~7Th-5p, hsa-let-Te-5p, hsa-let-7g-5p, bsa-let-Ti-5p, bsa~miR-214-3p, and bsa~niR-27a-
3p, which all have binding sites in mRNA for TMPRSS2.

[0653] In some embodiments, the therapeutic composition comprises extracellular vesicles
with a phenotype of CD637 CD9” CDS81. In some embodiments, at least 70, 75, 80, 85, 90,
91,92, 93, 94, or 95% of the extracellular vesicles in the therapeutic composition are CD63™
CD9 CDEL In some embodiroents, at Jeast S8, 60, 740, 80, 83, 90, 91, 92,93, 94, or 95% of
the extracelhdar vesicles in the therapeulic composition are CD97 | In some embodiments, at
Teast 50, 60, 70, 80, 83, 90, 81, 92, 93, 94, or 95% of the extracetlular vesicles in the
therapeutic composition are CDEIT

[06534] In some embodiments, the MSCs caltared to produce the therapeuiic composition
have the capacity to undergo irilineage differentiation in vitre loward adipocvte, osteoblast,
and chondrocyic phenotypes. In some embodiments, the MSCs are positive for CD73,
CBI0A, CD1s6, and CDO0 and are negative for CD14, CD31, CD34, and CD45.

[0OS5] 1t is understond and herein contemplated that the MSC secretome comprises
exosomes and growth factors. The growth factors and exosomes can be allogenic or
autogenic. The growth factors and exosomes can be derived from any cell in the human body.
such s from ectodermal cells, endodermal cells, or mesoderal cells. For example, the MSC
seeretomes may comprise mesenchymal stem cell (MSC) derived growth factors, MSC
derived exosomes, or both MSC derived growth factors and exosomes. In some embodirpents,
the method farther comprises adding at least one additive with the exosomes and growih
factors, Speeifically, MSCs ander appropriate wound healing conditions may produce suitable
therapeutic agents, such as exosmmes and growth factors, that can provide therapy for
inflamrpatory lung diseases. In one aspect, disclosed herein are compositions, wherein the
MSC secretome composition further comprises prostaglandin B2 (PGE2), trapsforming growth

factor 131 £TGF-131). hepatocyie growth factor (HGE), stromal cell derived factor-1 (SDF-1),
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nitric oxide, indoleamine 2 3-dioxygenase, interleukin-4 (H.-43, 1L-6, interleukin-1 0 (L-10),
H.~1 receptor antagonist and solable TNF-a receptor, imsulin-like growth factors, {ibroblast
growth Factors (FGF)Y 1-23 {especially, FGF1 and FGE2), bone morphogenetic proteins (BMPs)
1-15, epidermal growth factor (BGE), trensforming growth factor-a (TGF-a) macrophage-
stimulating protein (MSP}, platelet derived growth factor {(PLGFE), vascular endothelial growth
factor (VEGT). macrophage colony stimulating factor {M~CSF), insolin, granulocyte colony
stimulating factor {G-CSF), granulocyte macrophage colony stimulating factor {GM-CSF
estrogen, and/or thyreid hormones.

[0056] Embodiments of a therapeutic composition described herein may couyprise proteins
and microRNAs, some of which may be embedded in or surrounded by a lipid membrane to
create vesicles in the size range of about =200m to about 200 nny in size. The number of
vesicles within the composition may be between aboutl 1 million to abowt 100 billion vesicles
per ml. when suspended or about 10 million fo about 1 trillion when formulated as a

Tyophilized powder,

A. Pharmacentical earriers/Delivery of pharmacentical products
[0957] Therapeutic compositions described herein may be administered in vivo in a
pharmaceutically acceptable carrier. By "pharmacewtically acceptable™ is meant a material
that ts not biclogically or otherwise undesirable, 1.¢., the material may be administered io a
subject, along with the nucleie acid or vector, without causing any ondesirable biological
effects or interacting in a deleterious manner with any of the other components of the
pharmaceutical composition in which it is contained. The carrier would naturally be selected
to minimize any degradation of the active ingredient and to minimize any adverse side effects
in the subjeet, as would be well known to oneg of skill in the art. The compositions may be
adminisiered orally, parenteraily (e.g., Intravencusly}, by Intramscuolar injection, by
intraperitoneal injection, transdermally, extracorporeally, topicatly or the ke, including
topical intranasal administration or administration by inhalant. As used herein, "topical
intranasal adminisiration” means delivery of the compositions into the nose and nasal
passages through one or both of the pares and can comprise delivery by a spraying
mechanism or droplet mechanism, or through acrosolization of the nucleie acid or vector,
[0638] Administration of the compositions by inhalant can be through the nose or mouth via
delivery by a spraying or droplet mechanismo such as, {or example, a wmetered-dose inhaler, a
dry powder inhaler, a nebulizer, a vaporization device, or the hke. Delivery can also be

directly to any area of the respiratory system {e.g., lungs) via intubation. The exact amount of
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the compositions required will vary from subject to subject, depending on the species, age,
weight and general condition of the subject, the severity of the disorder being treated, mode of
administration and the like.

[0659] Parenteral administration of the composition, if used, s generally characterized by
injection. lnjectables can be prepared in conventional forms, either as ligeid solutions or
suspensions, solid {orms suitable {or solution of suspension in Hguid prior o injection, or as
cmauisions. Parenteral administration may involve use of a slow release or sustained release
systen sach that a constant dosage is maintained.

[0068] Suitable carviers and their forrsulations ave described in Remington: The Science and
Practice of Pharmacy (19th ed.) ed. A R, Gennaro, Mack Publishing Company, Easton, PA
1995, Typically, an appropriate amount of a pharmacestically-acceptable salt is used in the
formelation to render the formulation isotenic. Examples of the pharmaceutically-acceptable
carrigt inclade, but are not lissited 1o, saling, Ringer's solution, and dextrose solution. The pH
of the solution is preferably {rom about 5 o about 8, and more preferably from about 7 o
about 7.5, Further carriers include sustained release preparations such as semipermeable
roatrices of solid bydrophobic polymers containing the antibody. which matrices are in the
form of shaped articles. e.g.. films, liposomes or microparticles. It will be apparent to those
persons skilled in the art that certain carriers may be more preferable depending upon, {or
instance, the route of administration and concentration of composition being administered.
[0861] Pharmaceutical carriers are known to those skilled in the art. These most typically
would be standard carriers for administration of drugs to humans, including solutions such as
sterile water, saline, and baffered sohtions at physiological pH. The compositions can be
administered intramuscelarly or subcutaneously. Other compounds will be administered
according to standard procedures used by those skilled in the art.

[0662] Pharmaceutical compositions may include carriers, thickeners, diluents, baflers,
preservatives, sarface active agents and the hike in addition to the molecule of cholee.
Pharreaceutical comypositions raay also include one or more active ingredients such as
antimicrobial agents, anii-inflammatory agents, anesthetics, and the like

[063] The pharmacestical composition pway be adminisiered in a number of ways depending
on whether local or systemite treatment is desived, and on the area to be treated.
Administration may be topically (including ophthalmieally, vaginally, rectally, intranasally),
orally, by inhalation, or parenterally, for example by intravenous drip, subcutansous,

titraperitoneal or iramuscular injection. The disclosed antibodies can be administered
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intravenously, intraperitoneally, intramuscularly, subcutancously, intracavity, or
transdermally.

[0064] Preparations for parenteral administration include sterile aguecus or non-agucous
solutions, suspensions, and emalsions. Examples of non-agueous solvents are propylene
alveol, polvethylene glveol, vegetable oils such as olive oil, and injectable organie esters such
as cthyl oleate. Aqueous carriers include water, alcobholic/agueous selutions, cimulsions or
suspensions, including saline and buffered media. Parenteral vehicles include sodium
chioride solution, Ringer's dexirose, dextrose and sodium chloride, lactated Ringer's, or fixed
gils. Intravenous vehicles include floid and putrient replenishers, electrolyte replenishers
{such as those based on Ringer's dextrose), and the like. Preservatives and other additives
may also be present such as, for example, antimsicrobials, anti-oxidants, chelating agents, and
inert gases and the like. Formulations for topical administration may inchyde oimlments,
totions, creans, gels, drops, supposifoties, sprays, liguids and powders. Conventional
pharmaceutical carriers, agucous, powder or oily bases, thickeners and the like may be
necessary or desirable,

[0065] Compositions for oral adrindstration may inchide powders or granules, suspensions
or sohutions in water or non-agueous media, capsules, sachets, or tablets. Thickeners,
{lavorings, diluents, emulsificrs, dispersing atds or inders may be desirable,

[0866] Some of the compositions may potentially be administered as a pharmacestically
acceplable acid- or base- addivon salt, formed by reaction with norganic acids such as
hvdrochloric acid, hydrobromic acid, perchloric acid, nitric acid, thiceyanic acid, sulfuric aeid,
and phosphoric acid, and organic acids such as formic acid, acetic acid, propionic acid, glycolic
acid, lactic acid, pyruvic acid. oxalic acid, malonic acid, sucemic acid, maleie acid, and famaric
acid, or by reaction with an inorganic base such as sodium hydroxide, ammonium hydroxide.
potassium hydroxide, and organic bases such as mono~-, di~, triatkyl and acyl amines and

subsiituted sthanolamines.

B. Therapeutic Uses
[0067] Effective dosages and schedules for administering the corppositions may be
determined empirically, and making such determinations is within the skill in the art. The
dosage ranges for the adminisiraion of the compositions are those large encugh to produce
the desired effect in which the sympioms of the disorder are affected. The dosage should not
be so large as to cause adverse side effects, sueh as unwanted cross-reactions, anaphylactic

reactions, and the like. Generally, the dosage will vary with the age, condition, sex and extent
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of the disease in the patient, route of administration, or whether other drags ave included in the
regiimen, and can be deternyined by one of skill in the art. The dosage can be adjusted by the
individual physician in the event of any counterindications. Dosage can vary, and can be
administered 1n one or more dose administrations datly, for one or several days, and/or one or
morg dose administrations monihly for two or more months, or once every 1, 2, or 3 or morg
vwmths. Guidance can be fpund in the literature for appropriate dosages {or given classes of

pharmaceutical products.

€. Mesenchyvmal Stem Cells and Therapentic Seeretome Compaositions
[0668] The treatment compositions disclosed herein utilize MSC seeretomes and/or growih
factors derived from mesenchymal stem cells (MSCs). In one aspect, disclosed herein are
MSC secretome conpositions {inclading, bui not Iinited 10 MSC growth factor, MSC
exosome, MSC exiracts andfor extracellular vesicle comprising compositions}. The treatment
compositions may be used in the reatment, inhibition, decrease, reduction, amelioration, andior
prevention of conditions such as, for example, amyotrophic lateral sclerosis (ALS).
[0669] MSCs are multipotent cells that have the ability to differentiate into a multitude of cell
types inclading myocyvies, chondrocyies, adipocyies, and osteoblasts. Typically, these cells
can be found in the placenta, umbilical cord blood, adipose tissue, bone marrow, or amniotic
{luid, including perivascular tissue. As used herein, "MSC” refers to noo~erninally
dilferentiated cells including but not limiied to multipotential stem cell, mulupotential stromal
cell, stromal vascular cells, pericyvies, perivascular cells, stromal cells, pluripotent cells,
rouliipotent cells, adipose~derived fibroblast-like cells, adipose-derived stromal vascular
fraction, adipose-derived MSC, bone marrow-derived {throblast-like cells, bone marrow-
dertved stromal vascular fraction, bone marrow-~derived MSC, tissue-derived fibroblast-like
cells, adult stem cells, adult stromal cells, keratinoevies, and/or melanocytes.
[O076] MSCs, in addition to their differentiation potential, have immunomeoedulatory abilities
resolting in the expression of many different eytokines and growth factors. As used herein, a
"MSC preparation" or "MSC secretome composition" refers io a composition comprising
MSC growth factors, MSC exosomes, extracellular vesicles, extracellalar vesicle isolate
product (EVIP). or scellular extracts of MSCs andior MSC Tysates oblained from human
MSCs, fibroblasi-like cells, and non-human animal MSCs including, but not limited to MSCs
from horses, cows, pigs, sheep, non-human privoates, dogs, cats. rabbits, mts, and mice. hn
embodiments, the MSCs may be derived from the patient to which the composition will be

applied {astologous) or dertved from another individual (allogeneic). The MSCs may be
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caltore expanded to collect the conditioned media or to increase the quantity of cells for the
Tvsate or used ireshly prior to tncorporation into the composition of the present disclosare.
The MSC secrctome compositions (including, but not limited to MSC growth factor, MSC
exosome, MBC exiracts andior extracellular vesicle comprising compositions} may comprise
about 0.00001 to about 20 wi%, such as from abowt .01 to about 10 wi%, of a mesenchymal
stem cell (MSC) extract, MSC exosonie, or MSC growth factor preparation. The MSC
preparation may comprise either MSC conditioned media or MSC lysate from cell culture
expanded MSCs. In some embodiments, the composition may further comprise from about
.01 1o about 180 wt.% of a cell-free medium conditioned by growth of M8CUs or MST lineage
cells, wherein the cells are cultvred under normal hyperoxic culturing conditions or under
artificial wound healing conditions.

[0671] As disclosed herein the MSCs used to produce the disclosed MSC additives

{including growth factor secretme composition either frozen or powdered additives) can be

@

selectively stimulaied to produce MSC growth faclors, seeretomes, eviokines, chemokines,
mesenchymal stem cell proteins, peptides, glycosaminoglycans, extracellular matrix (ECM),
proteoglyeans, seorcloraes, and exosoraes. The growth factors and exosores muay be derived
from any cell in the human body, such as {rom ectodermal cells, endodermal cells, or
mesodermal cells. As used berein, MSC growth factors include but are not limited to
prostaglandin E2 {PGE2), transforming growth {acior 131 {(TGF-(31), hepatocyie growth
factor {HGF), stromal cell denved factor-1 (SDF-1). nitric oxade, indoleanuine 2 3-
dioxygenase, Interleukin-4 {1L-4), TL-6, interleukin-10 (FL-10), IL-1 receptor antagonist and
soluble TNF-g receptor, insulin-like growth faciors, fibroblast growth factors (FGIy 1-23
{especially, FGF1 and FGEF2), bone morphogenetic proteins (BMPs} 1415, epidermal growth
factor {EGF), transforming growth factor-a (TGF-a) macrophage-stimulating protein {(MSP),
platelet derived growth factor (PLGYE), vascular endothelial grovwth factor (VEGYE),
macrophage colony stimalating factor {M-CSF), insulin, granyglocyte colony stimulating
factor (G-CSFY, granvlocyie macrophage colony stimulating factor (GM-~(CSF), as well as
hormones ncluding estrogen, and thyroid hormones.

[0072] Cultwring the MSCs may occur under wound healing andfor hypoexic conditions.
Hypoxic conditions niay comprise about 1% 1o about 5% oxygen, reduced or no serum.
reduced glucose, or these elements in various conibinations. The combined redoced notrient
and metaboelite environment may trigger the caltared cells to produce wound healing and

anti~inflagunatory ECM proteins and growth {actors to divect tissue healing. Direct tissue
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healing likely is in the form of pew LCM proteins, such as collagen and glycosaminoglyveans
{GAGE). a8 well as growth factors and cviokines. In one aspect, the MSC preparation (such
as, for example, a MSC secrctome composition) comprises MSC growth factors, MSC
exosomes, and/or cellular extracts of MSCs or MSC lysates obtained from MSCs caliured
under standard hyperoxic culturing conditions (for example, 21% oxygen) or MSCs cultyred
under artificial wound healing conditicns {such as, for exanple, 0.1% to about 5% oxygen).
[0873] As disclosed herein artificial wound healing conditions simulate growth conditions in
real wounds where there 18 a reduction in nutrient supply and reduction of waste removal that
is usually caused by a disruption in local blood circulation. This creates a barsh environment
for cells until new blood vessels are created and bloed circulation is restored. Accordingly,
artificial wound healing conditions used to culture MSCs may include one or more of the
following growth conditions reduction in glucose availability, reduction in oxygen tension,
reduction it pH, and increased teraperature.

[0074] In some embodiments, the glucose availability can be reduced relative to npormal
control {e.g., 4.5 g/L), Modified aidture media to reduce glucose, but not damage the cells
can be between 0 and 50% reduction in glucose, more preferably between about 5% and 40%
reduction in glucose. For example, MSC artificial wound healing culture conditions can
comprise glucose reduction of abowt 5% to about 15%, from about 10% (o aboul 20%, from
ahout 15% to abouet 25%, from aboat 20% to about 309%, or from about 25% t about 35%. In
some embodiments, ghucose is present at a coneentration of about 11, 0.5, 1.0, 1.5, 2.0, 2.5,
3.0, 3.5, or 4.0 gL, or a range between any two of these values. In some embodinments,
glucose is present at a congentration of less than or no more than .1, 0.2, 0.3, 0.4, 0.5, (.6,
07,0809, 10, 1L, L2, 13, L, L8 16, L7, 18, 19,20, 21,2.2,23,24,25,26,27
28,29.3.0.3.1,3.2,33,34,35.36,3.7,3839,40,41,42, 43,44, or 4.5 /L.

3

[0973] In some embodiments, oxygen tension can be reduced 1o oxygen levels to hypoxic
conditions, Normal aimospheric oxygen is approximately 21% and any reduction is
considered hypoxic. Thus. i one agpect, M8Us can be caltured at between (.0% and 20.9%
oxygen, from about 0.1% to about 0.5% oxygen, {rorm about 8.1% to about 2.0%, from aboul
0.1% to about 5.0% oxygen, from about (0.5% to 5.0%, from about 1.0% lo about 10%
oxygen, about 5.0% o about HIL0% oxygen; and from about L% 1o about 15.0%,. The
hypoexic oxygen conditions may be an aspect of artificial wound healing conditions. Oxygen
tension may be between about (0.5% and 20.5% oxygen when calturing MSCs to produce a

therapeutic secreiome composition comprising extacelular vesicles and/or MSC-secreted
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growih factors, such as, for example, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1, 1.1, 1.2, 1.3,

14, 1.5, 1.6, 1.7, 1.8, 1.9,2,2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, 3. 3.1, 3.2, 3.3, 3.4, 3.5,
1.6,3.7.3.8.39.4,41,42,43,44,45,46,47, 48,49.5.5.1,52.53.54, 55 5.6,5.7,

'
4
KN

sy

8,59,6,61,62,63,64,65,66,67,68,69,7,7.1,7.2,73,
8, 8.1,82,83,84, 835 86, 87,88,89,9 91,92,93,94 95 96,97, 98, 9.9 10, 10.1,
10,2, 103,104, 105, 106, 107, 108, 109 1, 1L, L2103, 114, TLE, 1.6, 117, TR,
19 12,121,122, 123,124,125, 12,6, 12,7, 128, 129 13, 13,1, 13.2, 133, 134,135
13,6, 13.7, 13,8, 13,9, 14, 141,142, 143, 14,4, 145, 14.6, 147, 148, 149, 15, 151, 15.2,
53,154, 155, 15,6, 157,158, 159,16, 161, 16.2, 163, 164, 16.5, 16,6, 16.7, 168, 169,
17, 17.0017.2,17.3, 174,175, 176, 177 17.8, 179, 18, 181 182, 183, 18.4, 185, 18.6,
187,188, 189, 19,191,192, 193, 194, 19.5,19.6, 197, 198, 199, or 20.08: oxygen, or a

L1576, 7.7, 7.8, 7.9,

2

range between any two of these values.

(8076} The pH can also be reduced during MSC culturing. The pH can be from about 6.0 1o
about 7.4, for example, from 6.0 0 about 6.4, from about 6.2 to about 6.4, from about 6.2 10
about 6.6, from about 6.4 to abod 6.6, from aboul 6.4 (o about 6.8, or from about 6.6 1o
about 7.0, suchas 6.0, 6.1, 6.2, 63,64, 6.5, 6.6,6.7,.68,69, 7.0, 71, 7.2, T30r 74
[(077] The temperature of the culture environment may be raised relative to physiologic
homeostasis temperature {e.2., 37°C) b one aspect, the culture conditions for the MSCs can
comprise from about 35°C to abowt 39°C, from about 35°C to about 36°C, fron about 36°C
e about 37°C, from about 37°C 1o about 38°C, from about 38°C 1o about 39°C, from about
39°C o about 40°C. In one aspect, the temperature of the culture can be 35.0, 35.1,35.2,
353,364,355, 35.7.35.8,35.9,36.0,36.1, 36,2, 36.3, 36,4, 36.5, 36.6, 36.7, 36.8,
36.9,37.0,.37.1, 7.3.37.4,37.5,37.6,37.7, 378, 37.9, 35.0, 38 1, 38.2, 383, 38.4,
385,386,387,
40.0°C.
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,39.0,39.1,39.2, 393, 39.4, 39.5, 39.6, 39.7, 39.8, 39.9, or

[0078] In some embodiments, the culture media is serum free, In some embodiments, the
serurn free cutire media conprises platetet lysate. 1o some embodiments, the platelet lysate
is human platelet l};‘satc ( HPLY. I some embodinents, the serum free culture media
comprises at least 196, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 109, 119, 12%, 13%, 14%, 135%,
16%s, 17%, 18%, 19%. or 20% of HPL by voluree, or a range between any two of these
values. o some embodiments, the culture media comprises from 8% 1o 12%, 5% to 15%, or

9% 1o 11% of HPL by vohume.
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[0079] In one aspect, the MSC secretome compositions {including, bat not limited to MSC
growth factor, MSC exosone, MSC extracts and/or extracellular vesicle comprising
compositions) can further comprise a protective coating (such as. for example, a
crvoprofectant oligosaccharide and a protein solution) to reduce degradation of the growth
factors, It is understood and hercin contemplated that the protective coating can be
engineered as a polynier. “Polymer® refers to a relatively high nwlecular weight organic
compound, nataral or synthetic, whose strecture can be represenied by a repeated small unit,
the moenoemer, Non-limiting examples of polymers include polyethyvlene, rabber, cellalose.
Synthetic polymers are typically {ormed by addition or condensation polvmerization of
monomaoers. The term "copolymer” refers to a polvmer formed from two or more different
repeating units {monomer residues). By way of example and without limitation, a copolymer
can be an aliernating copolymer, a random copolymer, a block copolymer, or a graft
copolymer. I 15 also contemplated that, in cerfain aspects, vartous block segrients of a block
copolymer can themselves comprise copolvmers. The term "polymer” encompasses all forms
of polymers including, but not limited to, natoral polymers, synthetic polymers,
hewopelymers, heteropobymers or copolymers, addition polymers, ele. In one aspect. the gel
matrix can comprise copolymers, block copolymaers. diblock copolymers, andfor triblock
copolymers. In one aspect, the protective coaling can comprise @ biocompatible polymer.
In one aspect, biocompatible polymer can be crosslinked. Such polymers can also serve o
slowly release the adipose browning agent and/or fat modulating agent into tissue. As used
herein biocompatible polymers include, but are not Himited to polysaccharides; hydrophilic
polypeptides; polv{amino acids) such as poly-L-glutamic acid {(PGS), gamma-polyglutamic
acid. poly~L-aspartic acid, poly-[~ serine, ot poty-L-lvsine; polyalkylene glycnls and
polvalkylene oxides such as polyethyviene glyeod (PEG), polypropylene glveol (PPG), and
polyiethylene oxide) (PEO); polvtoxyethylated polyol); poly(elefinic alechol);
polyvinvipyrrelidone); poly(hvdroxyalkyvimethacrylamide); poly(hydroxyalkylmethacryvlaie);
polyisaccharides); poty(hydroxy acids); poly(vinyl alcobol), polvhydroxyacids such as
poly(lactic acid), poly (gly colic acid), and poly (Jactic acid-co-glveolic acids);
polyhvdroxyalkanoates such as poly3-hydroxybutyrate or polyd-hydroxybutyrale;
peltycaprolactones; poly{orthoesiers); polyanhydudes; polv(phosphazenes); poly{lactide-co-
caprolaciones); polycarbonates such as tyrosine polycarbonates; polvamides (including
synthetic and patural polyvamides), polypeptides, and poly(amino acids); polyesieramides;

polyesters; polv{dioxanones); pely(alkylene alkylates); hydrophobic polvethers;
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polyurethanes; polvetheresiers; polyacetals; polycyanoacrylates; polvacrylaies;
pelymethylmethacrylates; polysiioxanes: poly{oxyethvlene)poly{oxypropylene) copolymers;
polyketals; polvphosphates; polvhydroxyvalerates; polvallovlene oxalates: polyalkylene
succinates; polv(maleic acids), as well as copolymers thereol. Biocompatible polymers can
also include polyamides, polycarbonates, polyalkyvlenes, polyalkylene glycols, polyaltkylene
oxides, polyalkylene terepthalates, polyvinyl aleohols (PVA), methacrvlate PYA(-PVA),
polyvinyl ethers, polyvinyl esters, polyvinyl halides, polyvinylpyrrotidone, polvglyveohides,
polysiloxanes, polyurethanes and copolymers thereof, alky] cellulose, hydroxvalkyl celluloses,
cellulose ethers, cellulose esters, nitro celluloses, polyniers of acrylic and methacrylic esters,
mothyl cellulose, ethyl cellulose, hvdroxypropy] cellulose, hydroxy-propyl methyt cellulose,
hydroxybutyl roethyl cellulose, cellolose acetate, cellulose propionate, cellulose acetate
butyrate, cellulose acctate phthalate, carboxylethyl cellulose, cellulose nacetate, cellulose
sulphate sodium salt, poly {methy! methacrylate), poly{etbylmethacrylate),
poly{batvimethacrylate), poly(isobutylmethacrylate), poly(heximethacrylate),
poly(isodecyimethacrylate}, polv(lauryl methacrylate), poly (phenyl methacrylate), poly (methyl
acrylate), poly(isopropyl acrylate}, polytisobuiyl acryvlate), polv(octadecy! acrylate),
polyethylene, polypropylene, polv{ethvlene glyeol), poly(ethylene oxide), polyfethviene
terepbthalaie), poly{vinyl alcohols), poly{vinyl acetate, poly vinyl chloride polystyrene and
polyvinyvipryrrolidone, derivatives thereof, lincar and branched copolymers and block
copolymers thereof, and blends thereof. Exemplary biodegradable polymers include
polvesters, polv(orthe esters). polv(ethylene amines), polv{caprolactones),
polythydroxybutyrates), pelyChydroxyvalerates), polvanhvdrides, poly(acrylic acids),
pelyelyeolides., poly{urcthanes), polycarbonates, polyphosphate esters, polyphospliazenes,
derivatives thereof, Hnear and branched copolymers and block copolymers thereof, and
blends thereof

0888 In some embodiments the protective coating comprises carbohydrate constnigetion of
mwmosaccharides as well as carbobydrate polymers such as disaccharides or polysaccharides
including bat not limited to non~reducing poly or disaccharides as well as any combination
thereof. Examples of carbohydrates that can be used in the proteclive coating comprise
Gluense, Aldoses (D-Allose, D-Alrose, D-Mannose, efe.}. Ghucopyranose.
Pentabvdroxyvhexanal, a-D-Glucopyranosyl-D-glucese, a~-[3-Glucopyranosyl-dihydrate,
Polymer of P-D-Glvcopyranosyl units, P-D-Fractofuranosy] a-D-glucopyranoeside (anhydroas

/ dilwydrate), £3-D-Galactopyranosyl-D-glucose, 8-D-Glucopyranosyba-D- glucopyranoside
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{antvdrous / dibydrate), Galactose, Pentoses (Ribose, xylose, lvxose), Dextrose, Dodecacarbon
roonodecahydrate, Fructose, Sucrose, Lactose, Maliose, Trehalose, Agavose, D-galactosy-0-
(P-dyranhydro-L-galactosyl, Cellulose, Polymer of P-D-Glycopyranosyl units, and Starch. as
well as, Polyhvdric aleohols, Polyalcobols, Alditels, Ervihritol, Glyeitols, Glyeerel, Xylitol,
and Sorbitol,

[O681] In some embodiments the protective coating conlams bocompatible andor
biodegradable polvesters or polvanhydrides such as poly(lactie acid), poly(glyeolic acid), and
polytlactic-co-glveolic acid). The particles can contain one more of the following polvesters:
homopoelymers including gtycolic acid units, referred fo berein as "PGA", and lactic acid
units, such as poly-L-lactic acid, poly-D-lactic acid, poly-D,L-lactic acid, poly-L-lactide, poly-
D-lactide, and poly-D,L-lactided collectively referred to berein as "PLA", and caprolactone
units, such as poly{e-caprolactone}, collectively referred to herein as "PCL"; and copolymers
tnctuding lactic aeid and glyenlic acid units, such as various forms of poly(lactic acid-co~
glycolic acid) and poly{lactide-co-glycolide) characterized by the ratio of lactic acid: glycolic
acid, collectively referred to herein as "PLGA™; and polvacrylates, and derivatives thereof,
Exemplary polymers also inclide copolymers of pelyethylene glycol (PEG) and the
aforementioned polyesters, such as various forns of PLGA-PEG or PLA-PEG copolymers,
collectively referved to herein as "PLGyiated polymers”, In certain embodiments, the PEG
region can be covalently associated with polymer to yield "PEGylated polymers" by a
cleavable Bnker. In one aspect, the pelymer comprises at Teast 60, 65, 70, 75, 80, 85, 8¢, 99,
91, 92, 93, 94, 95, 86, 97,98, or 99 percent acetal pendant groups.

{0082] The triblock copolymers disclosed herein comprise a core polymer such as, example,
pelvethylene glycol {PEGY, polyvinyl acetate, polyvinyl aleohel, pelyvinyl pyrrolidone
(PVF), polvethyleneoxide (PEOY, polyiviny] pyrrolidone-co-vinyl acetate),
polvmethacryviates, polyoxyethvlene alioyl ethers, polyoxyethylene casior oils,
polveaprolactam, polyvlactic acid, polyvglycolic acid, poly(lactic-glyeolic) acid, poly(lactic co-
glycolic) acid (PLGA), cellulose dervatives, such as hydroxvowethyleeluliose,
hydroxypropyleellutose and the like. Examples of diblock copolymers that can be used in the
protective coatings disclosed herein comprise a polyamer such as, example, polvethylene
glveol (PEGY, polyvinyt acetate, polyvinyt aleohol {(PVA), polyvinyl pyrrolidone (PVPY.
pelvethylencoxide (PEO), poly{vinyl pyrrolidone~co-vinyl acetate), polymethacrylates,
polvexyethylene allyl ethers, polvoxyethviene castor oils, polyeaprolactam, polvlaetic acid,

polyglycolic actd, poly(lactic-glyceolic) acid, poly(lactic co~-glveokic) acid (PLGA).
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[0O83] In one aspect, the protective coating contains (i.e., the encapsulated, the encapsulaied
compositions can {urther comprise tecithin or hydrotyzed lecithin as a carrier or as
encapsulation material. As used herein, lecithin andfor hydrolyzed lecithin coatings include
coatings corprising phosphatidy! choline, phosphatidyl inosiiol, phosphatidy! ethanolamine,
phosphatidylserine, and phosphatidic acid. Sowrces of the lecithin can be plant or animal
SOULCes.

[OO84] In one aspect, any of the polymers, monesaccharides, disaccharides, or
poelysaccharides used to form the protective coating formed by placing the MSC additive in
an encapsslating selution can be at an appropriate concentration for form the protective
coating. For example. polyvmers, monosaccharides, disaccharides, or polysaccharides can be
at any concentration between 0.01 mM and 10.0 M concentration, {or example, from about
0.01 M to about 0.1 M, from about 0.1 mM to about 1.0 M, {rom about 1.0 M to about 10.0
M.

fOO85] In one aspect, the MSC secretome compositions {including, bat not limited to MSC
growlh factor, MSC exosome, MSC extracts andfor extracellular vesicle comprising
compositions) disclosed berein may comprise any known ingredients typically found
pharmaceutical ficlds such as agents for combating {ree radicals; bactericides, sequestering
agents; preseyvatives; basifying or acidifving agents; fragrances; surfactants; fillers: natural
produets or extracts of natural produgct, such as aloe or green tea extract; vitaming; or coloring
materials. Other ingredients that may be combined with the powder may include an
antioxidant, which can be selected from a variety of antioxidants. Suitable antioxidants
inclade vitamins, such as Vitamin C (L-Ascorbate, Ascorbate-2 Phosphate magnesium sali,
Ascorbyl Palmitate, Tetrahexyldecyl Ascorbate), Vitarein E {Tocotrienol), Vitamin A
{retinol, retinal, retinoic acid, provitamin A carotencids, such as beta-carotene), N-acetyl
glucosamine, or other derivalives of glacosamine. Other ingredients may include at least one
cssential fatty acid, such as 82-3, §2-6, and S2-9 polyunsalurated fatty acids, such as linoleic
acid {L.A), gamoa-linoleic acid (GLA), alpha-tinoleic acid {ALA), dihmmno-y-linolenic acid
{DGLA), arachidonic acid {ARA), and others. The fatty acids may be derived from various
sources including evening primrose oil, Mack currant oil, borage oil, or GLA moedified
saffiower seeds. Other ingredients may include a platelet rich {ibrin roatrix, at least one
ingredient to support ECM production and prodaction of hyaluronic acid, such as Neacetyl
glucosamine or other derivatives of glucosamine, ulira-low molecalar weight (ULMW)

hyaluronic acid, chondroitin sulfate, or keratin sulfate.
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[0086] Producing the MSC seeretome compositions can comprise caltoring MSCs collected
from a donor to create a cultured media under cultring conditions including, in some
embodiments, reduced oxygen and nutrition; stimulating the cultured cells to selectively
secrete desired anti-inflammatory proteins, peptides, slycosaminoglycans, proteoglycans
gxosomes, and seeretomes by adjusting the cell growth conditions; collecting, combining the
conglomerate raixture with an encapsuiation selution, and {reezing the conglomerate nmixinure,
wherein the conglomerate mixture comprises exosomes, peptides, profeins, eytokines, growth
factors, extracellular matrix {ECM), proteoglveans, glveosaminoglyveans: and chemokines
selected from the group consisting of human MSUs, anigial MSCs, nultipotential stromal
cells, fibroblasts, and fibroblast cells; combining the conglomerate mixture with an
encapsulation solation, such as oligosaccharides, like a trehalose solation or protein solution
and freezing the mixwre; and lvophilizing or freeze-drving the frozen mixtare, creating a dry
powder. Alternatively, the MSCs may be lysed to collect all of the MSCs from the culiure
process, creating an extracted lysate: concentrating the extracted lysale and combining the
extracted lysate with an encapsulation solution, such as oligosaccharides like a trehalose
solution or protein selution and freezing the mixture; and Ivophilizing or freeze~drying the
frozen mixture, creating a dry powder. The powder contains a highly concentrated collection
of analgesic MSC secretomes and exosomes and extracellular pratrix components that are
specifie to anti-in{lammation.

[0087] The method may also include filter-sterilizing. concentrating, freezing, or frecze
drying the MSC conditioned culture medium. Additionally, the MSC colture medium may be
combined with a4 cryvoprotectant prior to {reezing.

[0088] There are vartous metheds for lysing the MSCs Lysing may be achieved by the
addition of a hypotonic solution or repeated freeze-thaw processes to disrupt the cell
membranes. Moreover, the cells may be lysed while attached to the cultare sarface or in
suspension. The cells may also be enzymatically released andsor lysed by mechanical
homogenization.

[0O89] Stimudating the MSC to selectively secrete the desired anti~-inflammalory proteins,
peptides, glycosaminoglycans, protcoglycans, exosomes and secretomes may be achicved by
adjusting the cell growth conditions, such as cell confluency, culture media supplements,
nuiritional supplements, oxygen levels, length of culinre in those conditions, cell passage

nuraber or combinations of those, and the like.

HE  Methods of Treating Amyeotrophic Lateral Sclerosis
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[0096] In some embodiments, the therapeatic compositions disclosed herein are used in
roethods of wreating amyotrophic lateral sclerosis (ALS) in a subject. Any of the therapeutic
compositions described herein may be used in such a method. ALS 1s a complex, progressive,
and fatal neurodegenerative disorder that affects motor neurons; motor nearons die (atvophy )
over time, leading to masele weakness, a loss of muscle mass, and an inability to conirol
movenierd, and resulting in death frow respiratory failure,

[0891] In some embodiments, the subjeet has spinal onsct type ALS. In some embodiments,
the subject has bulbar onset type ALS. The subject may have advanced ALS. The subject
meay present with lmb-related symptoms. The subject may present with dysphagia or speech
difficulties.

[0692] In some embodiments, treatment with the therapeutic compositions disclosed herein
delays the progression of ALS.

[0693] In some embodiments, genetic mutations may be associated with ALS. In one
example, motations in superoxide dismatase type 1 {(SOD1) have been found in ALS patients.
In another example, hexanacleotide repeat expansions of six nucleptides, GGGGCC {GaCay,
in the COORFTZ zene are considered to be associated with familial ALS. In some
embodiments, subjects with ALS may carry a mutation in SOD gene or COORFT72 gene, that
can lead (o amine acid variations in SOD1 protein or COORET2 protein, respectively. In some
cmbodiments, the subject with ALS may carry one or more amine acid variations in SOD
protein. For example. the subject with ALS may cagry one or more amino acid variations
comprising K3E, A4V, W32% G38R, G418, G728, N86S, DU0OA, G93A, S105L, DIOSY,
CHIIY, I112M, L126%, N139D, L1445, or a combination thereol, whergin * denotes
iruncation due to introduction of a premature stap codon e SODT protein. ln some
embodiments, the subject with ALS may carry GuCs; expansion in COORTF72 gene, which
leads to production of a longey Tormy of CHORFT2 protein with dipeptide repeats. Non-
Hmiting dipeplide repeats can inchide polyv-GA, poly-GP poly-GR, poly-PA, and poly-PR. In
some embodiments, the reutation in SO gene or COORFT2 gene may be located in a non-
coding region {e.g., an iniron).

[094] In some cmbodiments, ALS Functional Rating Scale-Revised (ALSFRS-R), a
gquestionnaire-based scale can be used fo measure and track changes i an ALS patient’s
physical function over thne. ALSFRS-R measures 12 aspects of physical function comprising
speech, salivation, swallowing, handwriting, cutting food, climbing stairs, wrning inbed,

walking, dressing and hygiene, dyvspoea (dilfficully breathing), orthopnea {shortness of breath
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while lying down), and breathing insufficiency. Hach function is scored from 4 (normal) to 0
{no ability), with a maximum total score of 48 and a minimun: total score of 0. For exanyple,
a patient with higher ALSFRS-R scores across the 12 aspects is considered to have more
physical function. In some embodiments, ALSFRS-R can be adounistered by a healtheare
provider.

[0895] n some embodiments, a subject may bave an increase of ALSFRS-R scores after
treatment with the therapeutic composition described herein. For example, a subject may
have an increase of at least about 6.1 point per month in ALSFRS-R scores after ireatment
with the therapeutic composition described beretn compared o ALSFRS-R scores measured
prior to treatment. In some embodiments, a subject may have an increase of at least about 0.1,
0.2,03,04,05006,07.0809. 1.0, 1.1, 12,13, 1.4, 1.5, 1.6, 1.7, 1.8, 1.8, or 2.0 points
per month in ALSFRS-R scores after administration of the therapeutic composition described
herein compared o ALSFRS-R scoves measured prior to admimisiration. In some
embodiments, a subject may have an increase of at least about 6.1, 0.2, 0.3, 0.4, 6.5, 0.6, 0.7,
0.8, 09, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, or 2.0 points per month in ALSFRS-R
scores after administration of the therapestic composition described herein roonthly for at
least 1,2, 3,4, 5.6,7, 8,9, 10, 11, 12, or more than 12 months compared to ALSFRS-R
scores measured prior to admimstration.

[0896] In some embodiments, a subject may have a decling of ALSFRS-R scores after
treatment with the therapeutic composition described herein. For example, a subject may
have a decline of less than about 3.0 points per month in ALSFRS-R scores after treatment
wilh the therapeuiic composition described herein compared to ALSFRS-R scores measured
prior to treatmrent. 1o some erabodiments, a subject may have a decline of less than about 3.0,
29,28,27.26,25. 24,23, 22 21,20, 19, 18 17,16, 1.5, 1.4, 13,12, 1.1, 10,09,
0.5, 0.7, 0.6,0.5,04,03,0.2, or 0.1 points per month in ALSFRS-R scores after
administration of the therapeutic compostiion described hergin compared to ALSFRS-R
scores measured prior to adniinistration. ko some embodiments, a subject oy have a decline
of less thanabout 3.0, 2.9, 2.8, 2.7.26,25,24,23,22,2.1,20,19, 18, 1.7, 1.6, 1.5, 14,
13,12, 1L 10,09, 08, 0.7, 06,05, 04, 63, 0.2, or 0.1 points per month in ALSFRS-R
scores after administration of the therapestic composition described herein roonthly for at
least 1,2, 3,4, 5,6,7, 8,9, 10, 11, 12, or more than 12 months compared to ALSFRS-R

scores measured prior to admimstration.
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[O097] In some embodimenis, # sabiject may have a history of a decline in ALSFRS-R scores
prior to administration of the therapeutic MSC secretome composition. For example, a
subject may have a history of a dechine in ALSFRS-R scores of about 0.1, 0.2, 0.3, 0.4, 0.5,

06,0708 09 1.0, 11,1213, 14, 1.5, 16, 17, 18, 19,2.0,2.1, 22,23,

o

5
2.5, 2.6,

La

t

5
2.7, 2.8, 2.9, or 3.0 points per month prior o adminisiralion of the therapeutic MSC

4
SC
secretome couposition.

[0098] Also disclosed hercin are methods of treating ALS in a subject comprising
administering to the subject a composition comprising secretod extraceliular vesicles that
contain a composition that inclodes any combination of proteins and/or miIRNAs, selected
from the following: Ferritin, NUPSES, LAMP2, GPR115, Sarpin Fl, OPN. PAL-1, DAPPI.
Cathepsin B, Semaphorin 6C, PDGE R alpha, Sortilin, Serpin Be, Dkk-3, Thrombomodulin,
PF4, MIE, Periostin, Furin, TIMP-1, Decorin, PCK1, CD98, CD63, CD9, CDEI, Trans{errin,
DeR3, Laumican, TIMP-2, SLITRKS, FAP, Avenun, DPPH, clAP-1, Pentraxin 3, Visfaun,
Nepritysin, Albumin, Galectin-1, UNCSH3, 1L-20 R beta, SREC-H, JAM-C, TNF RI, hiPAPP-
A, eNOS, MSP R, TPP1, LAMPI, B2M, NCAM-1, HIF-1 alpha, STOGALL, CDY9-L2, Plexin
Ad, EMMPRIN, p53, Semaphorin 7A, NKph0, Cystatin B. Osteoadherin, Midkine,
Calreticulin, Osteoactivin, Legumain, TAZ, Cathepsin L, RBP4, Serpin Ad, JAM-A, MCSF,
LIMPIE, OPGIL-22, Galeetins3, MOG, Trypsin 3, SIRP alpha, and Syndecan-4, and at least
one protein selected from the group consisting of: Ferritin, IGFBP-4 [L-1 RS GSTMI,
NUPES. LAMP2, MeprinA, IL-1 F10, bIG-H3, GPR 115, TGFH, Ephrin-A4, CD109, Serpin
Fl, IGFBP-6, HS38T4, Aminopeptidase LRAP, OPN, PAI-1, DAPPI, GDF-9, Cathepsin B,
IGFBP-2, Semaphorin 6C, IGF-2, PDGE R alpha, Sortilin, Serpin Bo, Dkk-3, CNTF, TSP-1,
GM-CSF Ra, Thrombomodulin, Endoghyean, FGFBP-3, RGM-C, PF4, MIF, TGM4, Periostin,
Farin, TIMP-1. PAPP-A, Decorin, PCKL. Arvlsulfatase A, CD99, CA2, PRDXY, Transferrin,
DeR3, GPT3, LAIRZ, ULBP-4, Lonsican, TIMP-2, TFPL, SOX2, SLITRKS, FAP, Spinesin,
ENPP-2, CD97, CTACK, Integrin alpha 1, EXTL3, IL-18 BPa, PD-L2, PSMA, 1L-20
Ra, Glyoxalase 1, Trypsin 1, IGF-2R, ADAMTSL-1. Erythropoictin, Plexin D1, DNMT3A,
BCL-2, CL-PI, Ephrin-B3, FABP6, CHI3LI, FCRLS, TFF3, Artenuin, DPPIL, clAP-1, PDGF
Rb, Pentraxin 3, Angiotensinogen, Follistatin, CF VI, Persephin, TRAIL R{, THAP11,
CP200, CLEC-2, AMIGO, 1IGFBP-5, PONI, SOX7, GALNTH), Visfatin, Progranulin,
PCSK2, GENT, IL-18, Neprilvsin, Stabilin-2, Ho-17 R, Albumin, Follistatin-like 1, MMP-
10, FKBPS 1, LRRC4, Pref+ 1, Galectin-1, Troponin C, UNCSH3, FLRT2, CD314,

Senaphorin 68, Netrin-4, CD27 Ligand, IL-20 R Dbeta, Semaphorin 6A, TSK, Cytokeratin-¥,
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CHST3, Mcl-1, DPPIV, SREC-H, Norrin, JAM-C, Bel-10, Wat-d, LSECHD, Kell, TNF RE,
PTPIB, biPAPP-A, IDQ, POGF-CC. Galanin, Activin &, TLR2. SCCAZ, FABPI, eNOS,
SHP-1, ICOS, ClgTNF9, MMP-1, TC-PTP, 1L-24, gpl30, C-mye, LILRB4, BMP-2, MIA,
D34, CDE3, CHY, CDERY, IFNab R2, Glypican 2, MSP R, DSCAM, Matriptase, KIR2DL3,
D34, Siglee-10, CLEC-1, TPPI, Ubiquitintl, ANGPTL4, TWEAK R, Nidogen-1, (D2,
Kallikrein 1, TSLP R, LAMPL TROY, VCAM-, Siglec-11, ST00A1L, PART, Thyroid
Peroxidase, Aminopeptidase P2, IL-1 REL, ADAMS, OSM R beta, Thrombospondin-2,
SMPD1, B2M, MFRP, LRP-6, ST3IGALL, NCAM-1 (CD5346), Granzyme B, Adiponectin, 1L-
228P, TPRTZ, PR-ECGE, LH, LEDGE. Cyro1. ULBP-3. IFNb, THSD1, FGF-23, LAMAM,
Adipsin, AIF, S8or(C82, SULT2A1, CD39L2, Insulin R, HIF-1 alpha, OX40 Ligand, Pax3,
UCH-L3, cMASP3, Langerin, Desmin, SOXY, ST6GALT MEPIR, CDS9-L2, Plexin Ad,
Semaphoria 4D, ROBO2Z, PDX-1, APRIL, Nawturin, Kremen-2, EMMPRIN, Activin RIB,
Neuroligin 2, Epiregulin, CASA, MMP-12, GALNT2, CEACAM-5. VEGF R, DSPG3,
SorCS1, Matrlin-2, sFRP-3, p53, EphB3, NCK1, Semaphorin 7TANEKpS(, Prolactin, Cystatin
B, Sirtyin 1, FGF-16, FGF R3, NQQO-1, Semaphorin 6D, FGF-3, GATA-4, VAP-A, CHSTZ,
Pappalysin-2, Syndecan-3, Jagged 1, AKRIC4, Olfactomsedin-2, Osteoadberin, NKpdd,
Thyroglobulin, IL-21R, Chemerin, EphAl, CD48, MICB, FGE-5, TRANCE, CES2, ULBP-1,
Integrin alpba 5, VAMP-2, FLRG, Ret Midkineg, CD73, TRACP, proGRP, Granzyme H,
PRX2, p27, Siglee-6, Dectin-1, CDSIL, Notch-1, Calreticulin, DR3, DCTNI, CDC258,
Osteoactivin, ACE, CA125, HAO-1, PSMAL, FCRLEB, BMP-9, CRIM]1, LIF, SPINKL,
EphB6, RGM-B, HS3ST1, ROR1, CMG-2, 4-1BB Ligand, LICAM-2, p63, Cathepsin V|
Testican 2, Glypican 5, CD6, Siglec-2, Legumain, PRELP, CES1, TAZ, NSE, TECK,
HTRAZ. HIF~1 beta, TAFAL, Podocalyxin, RalA, CRELD2, GRAPZ, SP-D, BID. GFR alpha-
2, Notch-3, VEGF R3, DLL4, TGFb2, LIGHT, XIAP, STESIAL, Cathepsin L, 6Ckine, MIS
RH, Kallikrein 3, TOM3, FCAR, Contactin-2, CDE3, 1L-1 R3, SALM4, GBAS, ROBO4,
OSCAR, VEGF, IGSF3, Biglvean, Neudesin, ILT4, oPAR, Axl, WIF-1, IL-7 R alpha, GPRS6,
CEACAM-3, MCEMP1, FABPZ, Plexin B3, MEPE, Activin RHA, ANG-2, Cochlin,
Presentlin 1, NPTXR, SLAM, COMT, SPHK 1, RBP4, Nectin-1, GUSB, Nidogen-2, L-17F,
SR-AL TAFA2, N-Cadherin, IL-17B, IL-17 RC, MIP-3b, Cystatin C, Cystatin I, AMSH,
FelERE, CLECIOA, HGF R, ANG-1, Prolactin R, FGF-20. CD2R, Nogo-A. HSDI78HI, 1L-19,
Enteropeptidase, Cathepsin B, TSLP, TUN2, GDF-15, Epimorpbin, GRKS, P11, Serpin A4,
ADAM23, NOV, Galectin-2, Neurexin 3 beta, TLR3, Sirtuin 2, Namb, 1L-28 R alpha, 1L-33,
Lin28, FCRLA, KLF4, NKp30, Lympbotactin, Cystatin SN, JAM-A, Calreticalin-2, ErhB4.
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BMP-K, IL-27 Ra, Tas, IL-4 Ra, Kallikrein 14, Mawthn-3, Olig2, Kallikrein 12, CALS, 119,
Nectin-3, MPIF-1, Cystatin 8, ADA, -2 Rb, GFR alpha-~1, Smadd, ICAM-1, MEF2C,
TREM-1, L-Selectin, Hepsin, (CD42h, MCST, RANK, CHSTY, CAX, FCRL3, ASAH2, CF
XIV, PYY, HOF, I-TAC, Semaphorin 4C, SorCS3, Tie-1, IL-31 RA, Arginase 1, POGLUTL,
IL-Ira, Podoplanin, TIM-3, CREG, CD300f, uPA, EphA2, LRRTMd, LIMPIL Tenascin R,
CPE, PECAM-1, DNAM-1. DRK-1, OPG, CPBL. TSH, MMP-2, Siglec-9, ICAM-3, Cystatin
SA, Galectin-d, Pepsinogen I, Desmoglein-3, Nectin-4, SCF, Serpin A5, PTH, FGE-19, MSP,
1L-28A, FGOF-12, METAPR2, ASAHL, EDIL3, NTAL, EGF R, TAFAS, Galectin-9, vWF-AZ,
TACE, Activin RUB, Cathepsin 8, LDL R, BMPR-1A, OX40, TL- 3 R2, B7-H4, MMP-13,
ANGPTLT, TRAIL R4, 1GST4B, Sirtuin 5, PEARI, SH2D1A, Cerberus |, GDF-11, Nrf2,
TROP-2, NUDTS, RORZ2, EphB4, Glypican I, LAP{TGFbY), Gash, Contactin-1, L-27,
UNCSH4, ICAM-2, MBL, HS3ST3B1, RCGR I, 1L-10 Rb, XEDAR, IL-22, PILR-alpha,
NRGI~bL, FABP4, RGM-A, RELT, TikC, CSa, SREC, Nestin, TPO, ErbB3, Kirrel3.
FLRTI, Galectin-3, CXCL 16, JAM-B, DRo Nogo Receptor, TLR4, VEGT R2, Tie-2, L~15
R, Caspr?, LTHR, LAMP, ALCAM, GLP-1, NG2, IL-22 R alpha 1, AMIGO2, HCC-1, TEPI-
2, ULBP-2, Desmoglein 2, Azgrecan, Svitaxin 4, VAMP-1, Neetin-2, FGF-21, Fli-3, GFAP,
TIM-1, Inhibin A, Cadherin-4, PIGF-2, Neurogranin, HE4, IL-23 R, Galectin-7, GALNT3,
GITR L, CIx 4, R-Spondin 2, CK 1Y, Cardiotrophin-1, TREML1, HAPLNY, CD27, ANG-4,
Siglec-7, CI¥155, VEGF-C, TNF RH, PGRP-S, SDF-la, PDGF-AR, GPVI, CD40, SCFR,
Thrombospondin-3, IL-1 M1, Neuropilin-2, Cadherin-13, E-Selectin, GITR, WISP-1, Renin,
AgRP, MDL-1, ROBO3, RANTES, Endocan, Granulysin, hCGh, Mesothelin, TLR1, TRAIL,
MGG, DRI, NGF R, TRAIL R3, Trypsin 3, ARSB, LIF R alpha, BAFF R, CD157,
Granzyme A, 284, ESAM, 1L-1 R4, CXCLH4, H-31, SIRP alpha, Uremodulin, CTRC,
CEACAM-1, TARC, MIP-3a, SDF-lb, NEp46, MCP-3, IL-32 alpha, TGFL3 FOLR2, CDSS,
=23, CD36, TNFb, Shh-N, Ficolin-1, Repd, ILT2, Mer, TREM-2, FR-3L, CDE, IL-6, CDZ224,
Insulin, Syntaxin 6, GRO, Bel-w, Lipocalin-2, PDGE-AA, 1L-2 Ra, Angiogenin, LYVE-1,
D4, RAGE, CDNF, Brevican, NAP-2, PULL, EDAR, ADAMTS13, Kymureninase, PTHIR,
FN-gamma R1, Crkl., B7-1, PARC, Dyaxin, VE-Cadherin, Procaleitonin, SOX15, Kallikrein
UL BOMA, Declin-2, EpCAM, HCC-4, TGFa, IP-10, BLAME, CILP-1, PIGF, LOX-1, MCP-
2, Resistin, HVEM, ENPP-7, Syndecan~d, 1L.-2 Rg, MICA, Dopa Decarboxyiase, NPDC-1,
MCP-4, EG-VEGE, Glycoprotein V, Semaphorin 4G, H-12p40, PSA-otal, IL-15, MAPID,
Clg, TNF4, Ik, Endoglin, ENA-TS, Reg3A, MIP- Ib, FGF-17, JL-6R, IL-K, Galectin-8, CA4,
Cystatin £ M, FUTE, B7-H3. GCP-2, CD40L, MDC. 4-1BB. HO-1, SOST, S100A13,
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Kallikrein 7, H-13, hsa-let-7a~-3p, hsa-let-7Tb-5p, hsa-let-Te-Sp, hsa-let-7d-3p, hsa-lei-Te-Sp,
hsa-let-7g-3p, bsa-let-7i, hsa-let-7i-5p, hsa-miR-100-5p, hsa-miR-~1033a-3p, hsa-ouR-~1(6a-5p,
hsa-miR-106b-3p, hsa~-mir-10b, hsa-miR-10b-5p, hsa-mir-1346, hsa-miR-1346, hsa-miR-125-
Sp, bsa-miR-~125b-5p, hsa-miR-130a-3p, hsa-mir-130b, hsa~-miR-130b-3p, hsa-ouR-132-3p,
hsa-miR-136-5p, hsa-miR-138-3p, hsa-miR-139-5p, hsa-mir-140, hsa-miR-140-3p, hsa-miR-
145-5p, hsa-mir-146a, hst-miR-146a~ Sp. hsa-miR-148a-3p, bsa~piR-152-3p, hsa-miR-15a-
&p, hsa-miR-15b-5p, hsa-mir-16-1, hsa-mir-16-2, hsa-miR-16-5p, hsa-miR-1'7-5p, hsa-miR-
{81a-5p, hsa-miR-191-3p, haa-miR-193a-Sp, hsa-miR-193b-3p, hsa-miR-19'7-3p, hsa-miR-
199a-3p, bza~miR-199a-5p, haa~-nuiR-1996-5p, bsa-miR-19a-3p, hsa-miR~19b-3p, hsa-miR-
20a-5p, hsa-mir-2034, hsa-miR-203a-3p, hsa-miR-214-3p, hsa-mir-21, hsa-miR-21-3p, hsa-
miR-21-5p, hsa-mir-22 1, hsa-miR-221-3p, hsa-mir-222, hsa~iR-222-3p, hsa~miR-22-3p,
hza-miR-23a-3p, hsa-miR-23b-3p, hsa-mir-24-1, hsa-mir-24-2, hsa-miR-24-3p, hsa-mir-25,
hsa~piR-25-3p, bsa-miR-26a-5p. hsa-miR~27a-3p, hsa~mir-27b, hsa-miR-27b-3p, hsa-oiR-~
29a-3p, hsa-miR-29¢-3p, hsa-miR-30a-5p, hsa-miR-30a-5p, hsa-miR-30b-5p, hsa-nuR-3le-
Sp, hsa-mir-30d, hsa-miR-30d-5p, hsa-mir-30¢, hsa-miR-30¢-5p, hsa-miR-31-3p, hsa-miR-31-
S, hsa-miR-320a, hsa~-miR-342-3p, hea-miR-~345-5p, hsa-miR-34a-5p. hsa~-miR-361-3p, bsa-
miR-376a-3p, hsa-miR-376¢-3p, hsa-miR-423-3p, hsa-miR-423-5p, hsa-miR-424-5p, hsa-
miR-484, hsa~-mir-486-1, hsa-mir-486-2, hsa-miR-4K6-5p, hsa~miR-570-3p, hsa~-muR-574-3p,
hza-miR-663a, hsa-miR-874-3p, hsa-nnir-92a-1, hsa-mir-92a-2, hsa-miR-92a-3p, hsa-miR-
92b-3p, hsa-mir-93, hsa-miR-93-5p, hsa-nmR-940, hsa-miR-99a-5p. and hsa-miR-99b-5p.
[0899] In some embodiments, the therapeutic product is administered at a cell-equivalent
dose range of 0.7 to 7 millicn cells’kg. In some embodiments, the therapewtic product is
administered at a cell-eguivalent dose of at least about, at most about, or about 0.2, 0.5, 0.7,
1.0, 1.5,2.0,2.5,3.0,3.5,4.0,45,50,55,6.0,6.35,7.0,7.5,80,85,90,9.5,10.0, 10.5,
110, TS, or 12.0 million cells/kg, or & range between any two of these values. In some
embodiments, the product is adminislered at a dose that provides 9x10'! to

1.2x10% extraceltular vesicles or 3x10M to 1.5510% 6x10' 1o 1.4x10%, 7510' to 1.3x10%,
8x101 {0 1.2x105, or 8x10 to 1.3x10% extracellular vesicles. In some embodiments, the
product is administered at a dose that provides at least or at most 5x10%7, 6x10', 7x10Y,
10V ox 0N 1107, LIxI0N, 125105, 1.3x 1072, 1.4x10Y ) or 1.3x107° extracellular
vesicles, In some embodiments, the therapeutic produci comprises 6x10% o 8x101, 5x10' o
O 10'C 4510 10 10x 107, 53.5¢10' 10 8.5x10', or 6101 % 10 85510 cellsml. In some

embodiments. the therapeutic product comprises 6310 to 8x 10" extracetiular vesicles or
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cells per mi and is administered at & dose of 19 1o 20 mi. In some embodiments, the
therapeutic product comprises 6x10% 1o 8x 10" extraceltular vesicles or cells per ml and is
administered at a dose of 10, 11, 12, 13, 14, 15, 16, 17, 18,19, or 20 m, or a range between
any two of these values.

[O1086] In some embodiments, a subject that can be treated with the therapeutic product and
methods deseribed berein can corprise any subject suffertng om or diagnosed with ALS. In
some embodiments, a subject can comprise 2 mammal. In some embodiments, a subject can
comprise @ maman. In some embodiments, a subject can comprise a non-human mammal.
Non-limiting exanples of a non-human mammal can include a pon~human priviate such as
chimpanzee, and other apes and monkey species: farm animals such as cattle, horses, sheep.
goals, swing; domestic amumals such as rabbiis, dogs, and cais; laboralory animals including

rodents, such as rats, mice and guinea pigs, and the like.

IV,  Examples

f0101] The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how the compounds, compositions, articles,
devices and/or methods claimed herein are made and evaluaied and are intended to be purely
exemplary and are not intended to limit the disclosure. Efforts have been made to ensure
accuracy with respect to nurnbers {e.z., amounis, fempetature, ete.), but some errors and
deviations should be accounted for. These examples are provided for illustrative purposes

only and not to 1imit the scope of the claims provided herein.

A. Example 1 - Production of Therapeutic Composition
[0102] An MSC secretome therapeutic conposition was made by the fsllowing method:
buman bone marrow-derived MSCs were cultured n culture vessels with growth media to
expand the MSC population. Growth media was then removed, and the cells were washed
with PBS. The MSCs were then cultured in reduced ghlucose media with a pH below 7.0
under hypoxic conditions. The conditioned media was then collected and subjected to
diafiltration followed by filter sterilization. The production process for the therapeutic
product was done under current Good Manufacturing Practices and Cigrent Good Tissue
Praciices.
[H03] The tetraspanin profite of extracellular vesicles present in the therapeutic composition
was determuined, and it was found that greater than 95% of the extracellular vesicles present

in the therapeutic composition were CD63™ CDHY (D81,
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[0104] Protein content of the therapeatic product was determined, and the following proteins
were {ound o be present: Ferritin, NLIPRS, LAMP2, GPR1IILS, Serpin Fl, GPN, PAL1,
DAPP}, Cathepsin B, Semaphorin 6C, PDGF R alpha, Sortilin, Serpin B6, Dkk-3,
Thrombomodulin, PF4, MIF, Periostin, Furtn, TIMP-1, Decorin, PCK 1, CI299, CD63, CDO,
CDS81, Transferrin, DeR3, Lumican, TIMP-2, SLETRKS, FAP, Artemin, DPPH, ¢IAP-1,
Penwraxin 3, Visfatin, Neprilysin, Albumin, Galeetin-1, UNCSH3, IL-20 R heta, SREC-H,
JAM-C,TNF RE hiPAPP-A, eNOS, MSP R, TPPL, LAMPL, B2M, NCAM-1, HIF-1 alphsa,
STOGALIL, CD99-1.2, Plexin A4, EMMPRIN, p53, Semaphorin 7A, NKp84, Cystatin B,
Osteoadberin. Midkine, Calreticulin, Osteoactivin, Legumain, TAZ, Cathepsin L, RBP4,
Serpin A4, JAM-A, MCSF, LEIMPIE, OPG, 1L-22, Galectin-3, MOG, Trypsin 3, SIRP alpha,
and Syndecan-4, and al least one protein selecied from the following: Femitin, IGEFBP-4 1L-1
R6 GSTMI, NUPRS, LAMP2, MeprinA, 1L-1 F10, bIG-H3, GPR115, TGFbL, Ephrin-A4,
CD10Y, Serpin Fi, IGFBP-6, HS38T4, Aminopeptidase LRAP, OPN, PALL, DAPPL, GDF-9,
Cathepsin B, IGFBP-2, Semaphoerin 60, IGF-2, PRGE R alpha, Sortilin, Serpin Bo, Dkk-3,
CNTF, TSP-1, GM-CST Ra, Thrombomodulin, Endoglycan, IGFBP-3, RGM-C, PF4, MIF,
TGMA, Periostin, Furin, TIMP~1, PAPP-A, Decorin, PCK1, Arvisulfatase A, CD99, CAZ,
PRDX4, Transferrin, DeR3, GP73, LAIRZ TILBP-4, Lumican, TIMP-2, TFPL, SOX2,
SLITRKS, FAP, Spinesin, ENPP-2, CD97, CTACK, Integrin alpha 1, EXTL3, 1L-18 Bia,
PD-L2, PSMA, IL-20 Ra, Glyoxalase H, Trypsin 1, IGF-2R, ADAMTSL-1, Erythropoietin,
Plexin D1, DNMT3A, BCL-2, CL-Pi, Ephrin-B3, FABP6, CHELL, FCRLS, TFF3, Artemnin,
DPPU, ¢lAP-1, PDGE Rb, Pentraxin 3, Angiotensinogen, Follistatin, CF V1L Persephin,
TRAIL R1, THAP!L, CD200, CLEC-2, AMIGO, IGFBP-3, PON1, SOX7, GALNTI,
Visfatin, Progranulin, PCSK2, GKNT, IL-18, Neprilysin, Stabilin-2, IL-17 RD, Albuniin,
Follistatin-like 1, MMP-10, FKBP31, LRRC4, Pref-1, Galectin-1, Troponin C, UNCSH3,
FLRTZ, CD314, Semaphorin 68, Netrin-4, C327 Ligand, H.-29 R beta, Semaphorin 6A,
TSK, Cvlokeralin-8, CHST3, Mcl-1, DPPEY, SREC-IL, Norrin, JAM-C, Bel-10, Wai-4,
LSECtn. Kel, TNF RI, PTPIB, hiPAPP-A, IDO, PDGE-CC, Galanin, Activin &, TLR2.
SCCAZ, FABPY, eNOS, SHP-1, ICOS, ClgTNF9, MMP-1, TC-PTP, IL.-24, gp130, C-mye,
LILRB4, BMP-2, MIA, CD34, CD63, CDY, CDSI, IFNab R2, Glypican 2, MSP R, DSCAM,
Matriptase, KIRZDL3, CD30, Siglee~10, CLEC-1, TPPL. Ubiguitint], ANGPTL4, TWEAK
R, Nidogen-1, CD2, Kallikeein 1, TSLP R, LAMPIL, TROY, VCAM-1, Siglec-11, STO0AL,
PARY, Thyroid Peroxidase, Aminopeptidase P2, -1 RE, ADAMS, OSM R beta,
Thrombospondin-2, SMPDL, B2M, MFRP, LRP-6, STIGALL, NCAM-1 {CI356), Granzyme
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B, Adiponectin, IL-228BP, TPST2, PD-ECGE, LH, LEDGE, Cyrel, ULBP-3, IFNb, THSD1,
FGF-23, TAMA4, Adipsin, AlF, SorC82, SULT2ZAT, CD3I9L2, Insulin R, HIF-1 alpha, 0X40
Ligand, Pax3, UCH-L3, cMASP3, Langerin, Desmin, SOX9, STOGALI MEPIB, CDYG-1.2,
Plexin Ad, Semaphorin 412, ROBO2, PDX-1, APRIL, Neurturin, Kremen-2, EMMPRIN,
Activin RIB, Newroligin 2, Epiregulin, CASA, MMP-12, GALNT2, CEACAM-5, VEGF R1,
DSPG3, SorCST, Matrilins2, sFRP-3, pS3. EphB3, NCK1, Semaphorin TANKpS80, Prolactin,
Cystatin B, Strtoin 1, FGF-16, FGF R5, NQO-1, Semaphorin 6D, FGF-3, GATA-4, VAP-A,
CHST2, Pappalysin-2, Syndeean-3, Jagged 1, AKR1C4, Olfactomedin-2, Ostevadherin,
NKpd4, Thyroglobalin, H.-2 1R, Chemerin, EphAL CD4R, MICB, FGF-3, TRANCLE, CESZ,
ULBP-1, Integrin alpha 5, VAMP-2, FLRG, Ret Midkine, CD73, TRACP, proGRP,
Grazyme H, PRX2, p27, Siglee-6, Dectin-1, CDSL, Noteh-1, Calreticulin, DR3, DCTNI,
CDC25B, Ostlevactivin, ACE, CA125, HAQ-1, PSMA1, FCRLE, BMP-9, CRIMI, LIF,
SPINK, EphBé. RGM-B, H835871, RORIL. CMG-2, 4-1BB Ligand, LICAM-Z, p63,
Cathepsin V, Testican 2, Glypican 5, CD6, Siglec-2, Legumain, PRELP, CESY, TAZ, NSE,
TECK, HTRAZ, HIF-1 beta, TAFAL, Podocalyxin, RalA, CRELD2, GRAP2, SP-D, BID,
GFR alpha-2. Notch-3, VEGEF R3, DLL4, TGFb2, LIGHT, X1AP, STESIA L. Cathepsin L,
6Ckine, MIS R, Kallikrein 5, TGM3, FCAR, Contactin-2, CD83, IL-1 R3, SALM4, GBA3,
ROBGQG4, OSCAR, VEGE, IGSF3, Biglvean, Neudesin, ILT4, uPAR, Axl, WIF- 1 HL-TR
alpha, GPR36, CEACAM-3, MCEMP1, FABP2, Plexin B3, MEPE, Activin RHA, ANG-2,
Cochlin, Presenilin 1, NPTXR, SLAM, COMT, SPHK !, RBP4, Nectin-1, GUSB, Nidogen-2,
IL-17F, SR-AIL TAFAZ N-Cadherin, [IL-17B, IL-17 RC, MIP-3b, Cystatin €, Cystatin D,
AMSH, FcERL CLECICA, HGF R, ANG-1, Prolactin R, FOF-20, CI¥2E, Nogo-A,
HSDI7B1L, IL-19. Enteropeptidase, Cathepsin B, TSLP, TON2, GDF-15, Epimorphin, GRKS,
PD-1, Serpin Ad, ADAM23, NOV, Galeetin-2, Newrexin 3 beta, TLR3, Sirtuin 2, Numb, FL-
28 R alpha, TL-33, Lin28, FCRLE, KLF4, NKp30, Lvmphotactin, Cystatin SN, JAM-A,
Calreticudin-2, ErbB4, BMP-§, [L-27 Ra, Fas, IL-4 Ra, Kallikrein 14, Matrilin-3, Olig2,
Kallikrein 12, CA13, IL-9, Nectin-3, MPIF~1, Cystatin 8, ADA, [L-2 Rb, GFR alpba-1, Smadd,
HCAM-T, MEF2C, TREM-1, L-Selectin, Hepsin, CD42b, MCSE, RANK, CHET4, CAS,
FCRL3, ASAHZ, CF XIV, PYY, HGF, FTAC, Semaphorin 4C, Sor(CS3, Tie-1, IL-31 RA,
Arginase 1, POGLUTI, Hora, Podoplanin, TIM-3, CREG, CD3001, uPA. EphA2, LRRTM4,
LIMPH, Tenascin R, CPE, PECAM-1, DNAM-1, DKK-1, OPG, CPBI, TSH, MMP-2,
Siglec-9, FCAM-3, Cysiatin SA, Galectin-4, Pepsinogen H, Desmoglein-3, Nectin-d, SCF,

Serpin AS, PTH, FGF-19, MSP, {L-28A, TOGE-12, METAPZ, ASAHL, BEDIL3, NTAL, EGF
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R, TAFAS, Galectin-9, vWF-A2, TACE, Activin RIM, Cathepsin S, LDL R, BMPR-IA,
OX40, 1-13 R2, B7-H4, MMP-13, ANGPTL7Y, TRATL R4, 1GSF43, Situin 5, PEAR]Y,
SH2D1A, Cerberus 1, GDF-11, Nrf2, TROP-2, NUDTS, ROR2, EphB4, Glypican |,
LAP(YGERD), Gash, Contactin-1, 1IL-27, UNCSH4, ICAM-2, MBL, HS3ST3B1, RCORT, L~
10 Rb, XEDAR, 11.-22, PILR-alpha, NRG1-131, FABP4, ROM-A, RELT, TikC, CSa, SREC-],
Nestin, TPO, ErbB3, Kirrel3, FLRT, Galectin-3, CXCL16, JAM-B, DR6.Nogo Receptor,
TLR4, VEGF R2, Tie-2, IL-15 R, Caspr2. LThR, LAMP, ALCAM, GLP-1, NG2, 1L-22 R
alpha 1, AMIGQO2, HCC-1, TEPE-Z, ULBEP-2, Desmoglein 2, Aggrecan, Synlaxin 4, VAMP-1,
Nectin-2, FGF-21, Fle-3, GFAP, TIM-1, Inhibin A, Cadhetin-4, PIGF-2, Newrogranin, HE4,
IL-23 R, Galeetin-7, GALNT3, GITR L, CD14, R-Spondin 2, CK19, Cardiotrophin-1,
TREMLI, HAPLNE, CD27, ANG-4, Siglee-7, CD135, VEGE-C, TNF RH, PGRP-S, SDF-1a,
PDGF-AB, GPYL, CD40, 3CT R, Thrombospondin-3, IL-1 RIE, Neurepilin-2, Cadherin-13, E-
Selectin, GETR, WISP-1, Renin, AgRP, MDL-1, ROBO3, RANTES, Endocan, Granalysin,
hCGh, Mesothelin, TERE, TRAL, MOG, BDRI, NGF R, TRAIL R3, Trypsin 3, ARSB, LIF
R alpha, BAFF R, CD157, Granzyme A, 284, ESAM, IL-1 R4, CXCL14, IL-31, SIRP alpha,
Uromoedulin, CTRC, CEATAM-T, TARC, MIP-3a, SDF-b, NKp46. MCP-3, IL-32 alpha,
TGEL3 FOLR2, CD3S8 1L-23, CD36, TNFb, Shh-N, Ficolin-1, Regd, ILT2, Mer, TREM-2,
Fir-3L, CDS, -6, CD229, Insalin, Syntaxin 6, GRO, Bebw, Lipocalin-2, PRGE-AA, TL-2
Ra, Angiogenin, LYVE-1, CD4, RAGE, CDNF, Brevican, NAP-2, P, EDAR,
ADAMTSIZ, Kynureninase, PTHIR, IFN-gamma R1, CrkL, B7-1, PARC, Draxin, VE-
Cadherin, Procalettonin, SOX15, Kallikrein 11, BCMA, Dectin-2, EpCAM, HOC-4, TGFa,
IP-10, BLAME, CILP-1, PIGF, LOX-1, MCP-2, Resistin, HVEM, ENPP-7, Syndecan-4, {L-2
Reg, MICA, Dopa Decarboxylase, NPDRC-1, MUP-4, EG-VEGE, Glycoprotein V, Semaphorin
4(x, 1L-12p40, PSA-total, TL-15, MAPID, Clg, TNF4, Dik, Endoglin, ENA-78, Reg3A, MIP-
o, FGF-17, IL-6R, 1L-8, Galectin-§, CA4, Cystatin E M, FUTS, B7-H3, GCP-2, CD40L.,
MDY, 4-1BB, HO-1, SOST, S100A 13, Kallikrein 7, and IL-13.

[0105] The nuecleic acid content ol the therapentic product was determined, and the following
nucleic acids were found 1o be present: hsa-let-7a~Sp, hsa-let-Th-4p, hsa-lei-Te-Sp, hsa-let-7d-
3p, hsa-let-7e-5p, hsa-let-7g-5p, hsa-let-71, hsa-1et-71-5p, hsa-miR- 100-5p, hsa-miR-103a-3p,
hsa-nik-106a-3p, hsa-nuiR-106b-5p, hsa-mir- 10, bsa-miR-10h-3p, hsa~-niir- 1246, hsa-miR-
1246, haa-ouR-1258-5p, hea-ouiR-~125b~5p, hsa~miR-130a-3p, bsa-mir-130b, hsa-miR~130b-3p,
hsae-oniR-132-3p, hsa-miR-136-5p, hsa-ouiR-138-3p, hsa~-miR-139-3p, hsa-mir-140, hsa-mik-

148-3p, hsa-miR~145-5p, hsa-mir-146a. hsa-miR~46a~ 3p, haa-ouR-148a-3p, hsa~-miR-152-
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3p, hse-miR-~15a-5p, hsa~miR-15b-3p, hsawoir-16-1, hsa-pir-16-2, hsa-miR-~16-5p, hsa-miRk-
U'7-5p, hsa-puR-181a-3p, bsa~-miR-191-5p, hsa-miR-~193a-5p, hsa-miR-193b-3p, bsa~miR-
197-3p. hag-nuiR-199a-3p, hsa-miR-199a-5p, hea-miR-199b-5p, hsa-miR-19a-3p, haa-miR-
19b-3p, hsa-ouR-20a~3p, hsa~moir-203a, bsa~niR-203a-3p, hsa-ouR-214-3p, hsa-muir-21, hsa-
miR-21-3p, hsa-miR-21-3p, hsa-mir-221, hsa-miR-221-3p, hsa-mir-222, hsa-miR-222-3p,
bsa-milR-22-3p, bsa-mik-23a-3p. hsa-miR-23b-3p, hsa-muir-24-1, hsa-mir-24-2, hsa~miR-24-
3p, hsa-mir-25, hsa-miR-25-3p, hsa-miR-36a-5p, hsa-miR-27a-3p, hsa-mir-27b, hsa-miR-27h-
3p, hsa-miR-29a-3p, hsa-0uR-29¢-3p, hsa-miR-30a-3p, hsa-miR-30a-5p, hsa-miR-30b-5p,
hsa-oiR-30¢~5p, hsa-ratr-304d, hsa-iR-~30d-3p, hsa~-mir-30¢, hsa-ouR-30e-3p, hsa~-miR-31-
3p, hsa-miR-31-5p, hsa-miR-3204, hsa-miR-342-3p, hsa-miR-345-3p, hsa-miR-34a-5p, hsa-
miR-361-5p, haa-ouR-376a-3p, hsa~-miR-376¢-3p, bsa-miR-423-3p, hsa-miR-423-5p, hsn-
01iR-424-3p, hsa-miR-484, hsa-mir-486-1, hsa-mir-486-2, hsa-miR-486-5p. hsa-miR-570-3p,
hsa~piR-574-3p, hra~miR-6034, hsa-viiR~874-3p. hsa-mir-92a-1, hsa~mir-92a-2, bsa-miR-
92a-3p, hsa-miR-92b-3p, bsa~mir-93, hsa~-miR-93-3p, hsa-puR-~9440, hsa~-miR-9%a-5p, and

hsa-miR-99b-3p.

B. Lxample 2 - Pilot Safety Study for Treatment of Amyotrophic Lateral

Sclerosis using Human Bone Marrow Stem Cell Derived Extracellular

Vesicle Tavestigational Product
[0106] In this Example, the inventors report that a human bone prarrow stem cell derived
extraceHalar vesicle (hBM-MSC EV} investigational product (1P) is safe and exhibits
efficacy m amyotrophic lateral sclerosis {ALS) patients. Ten ALS patients recetved two 10
mL intravencus (IVY infusions of IP given one month apart and evaluated over three months.
HBM-MSC EVs appeared safe in ALS patients. This early investigation suggests @ controlled
study of EVs for the trealment of ALS is warranied.
[0107] Amvotrophic lateral selerosis (ALS) Is a nervous system disease that affects the brain
and spinal cord, causing the loss of muscle control. Currently, there is vo cure for ALS and
the discase gels worse over time. A potenlial new treatment is being investigated using
mesenchymal stero cell extracellular vesicles (MSC BV MSC EVs are small structures that
contain useful molecoles and proteins which can be transported to cells effected by the
disease, helping to reduce inflammation and encouraging vepair. This 3-month study looked
at the safety of buman bone marrow MSC-EY (hBM-MSC EV) given as treatiment to 10 ALS
patients, az well as how well it worked at delaving the worsening of the disease. The

inveniors found that there were no serious side effects caused by the weatment and that hBM-
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MSC EV may have polential for delayving the progression of ALS. This indicates that more,
larzer studies need to be carried out to find out weatnient specifics, such as dose (how ouch
of the treatment {o give} and {reguency (how oflen to give the treatment), and how they could
be related to patient outcomes.

[O108] ALS is the third most common nowodegenerative disease and, behind only
Alzbeimer's discase and Parkinson's disease, it is the miast covwmon type of meotor newron
disease. There has been little advancement in the understanding and treatment of ALS despite
an incidence rate of approximalely 0.005%, The discase presents with both spinal and bulbar
{orms. Genetically linked causes have been defined but these events account for a minority of
cases. Less well defined environmental factors are also therefore assumed to underhie $0%-
95% of ALS cases, and untdl further research clarifies additional causes, the laltor cases are
deenred sporadic in origin. The remaining 3-10% of cases with a clear genetic link (o family
history are classified as familial, vet effective therapies directed at such defined targets have
nol been developed. Patients are dizgnosed through a process of exclusion and based on
symptom assessment. Research is now focusing on the loss of regulation andfor clearance of
protein waste products, namely TRP-43, SODI and FUS, on the role of the CYorf72
hexanucleotide repeat expansion, the most commonly associated mutation, and on
quantifying the contribution of other genes (o the disease.

[0109] Rilurole, which decreases glulamate levels within negrons, is defined as an oral
glutamatergic neyrotransmission inhibitor. It demonstrates limited results in the clinic, and
patients only survive an additional five to six months. As a potent antioxidant that is
administered intravenously (FV), Edaravone slows the progression of early stage ALS, but
recent publications are quesiioning the findings of earlier clinical trials. Currently, these are
the only two FDA approved drugs for the treatment of ALS and access to these freatnents
can be restricted and Himited. Given these houiations, it is urgent that additional medical
treatments be discovered and developed to stop or reverse the progress of both sporadic and
familial ALS.

[01E8] ExoFlo™, the investigational product (IP) used berein, is a human BM-MSC derived
EV (hBM-MSC EV) preparation. The IP is a consistent EV prodact with extensive
characterization including advanced particle analysis, proteomic evaluation and USP<7 1>
siertlity assurance. Additionally, through manufactaring in a cGMP environment, the [P isa
quality bio-pharmacological product that is consisient regarding dose and biological activity.

Two peer reviewed studies have demonstrated the safety of administering 1V infusions of the
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1P to severe COVID-19 patients. The IP bas also demonsivated efficacy in a subset of these
severcly il patienis. We bypothesized that the 1P would be sale 1o adnunister infravenously
(IV) to ALS patients and could potentially demonstrate efficacy in the patient population.
Methods

[0111] Approval and Informed Consent. The study protocol was reviewod and approved by
both the stitutional review board approval (JU-ALS-001 ) and lnstitute of Regenerative and
Celludar Medieine {IRCM) approvat (ICRM-2621-296). Following these approvals, an open
label, dual site, single investigator ptlot safety study of ten subjects was performed.

[0112] Studv Design. Subjects meeting the following original inclusion criteria were
included: 30-65 vears old, a diagnosis of ALS, and written informed consent by the subject or
legal representative was obtained. An IRB-approved protocol deviation was wrilten {o extend
the age limit to 72 to improve recraitment to 10 subjects. Subjects were catogorized as spinal
onset tvpe {initially presenting with limb invelvement) or bulbar onset type Unitially
presenting with dysphagia or speech difficulties) based on initial symptoms. Informed
consent was oldained on all subjects. ALS type was based on primary symptom presentation
of their disease, and the rate of decline determined as rapid or normal. Spinal onset ALS
declines at one point per month on average whereas bulbar onset ALS can decline much
{aster. Time with symptoms was defined as the time lapsed from imitial reporting of ALS
symptoms, typically much later than onset of any related svorploms prior to a diagnosis,
[LE3] Safety was defined as the lack of adverse or sertous adverse events related to the
investigational product (FP}. For Subject #5, who began the study with an amyotrophic lateral
selerosis functional rating scale-revised (ALSFRS-R) score of 1, subjective assessment by the
patient’s caregiver was provided. This included eve contact, {ocus, and blinking
communication as the patient could not move or speak.

[0114] The IP dosing was caleulated based on (1) the phase I START trial using IV
adminisiration of BM-MSC for Acute Respiratory Distress Syndrome, which demonsirated

safety at up to 3 million cell’K g and a ceiling dose of 10 nullion cell/Kg; (2) observation of

approximately 2,000 EVs secreted per celly (3) lab analvsis indicating 60-80 billion EV/imL;
and {4) safe administration of 10 mL doses to a single ALS patient previously. This indicated
an 1V 1P ceiling dose of 17.5 mil/70 Kg aduli, and 10 mb of [V P was determined a5 a
reasonable dose providing 0.6 - 0.8 rrillion BV particles per dose.

[ 3] Each sabject underwent a baseline physical exam and amyotrophic lateral sclerosis

El

fonctional rating scale-revised {ALSFRS-R Score) assessnient. If previous scores wer
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available in the subject’s medical records, these were recorded but not included here. An
ALSTRS-R Scove was also recorded immediately prior to IV adromnistmation of 10 ml of IP at
the initial visit {Time () and at the second visit, with 1P infusion, one month later (Time 1)
Two additional follow up encounters {sither in-person or virtual), without an 1P infusion,
were performed at one-month intervals (Times 2 and 3) for a total of' 4 visits spanning a
{hree-mmonth period (see chart). ALSFRS-R scores were recorded at each visit as well as
documentation of any side effects experienced afier the adminisiration of 1P, No respiratory
testing was performed for this stidy, All 10 Patients completely adhered lo the study protocol
and completed the study.

[0116] Staristics. Repeated measures one way ANOVA assuming a Gaussian distribution of
residaals and performing the Geisser-Greenhouse correction was performed on the data asing
GraphPad Prism 9,51 software. Simple lincar regression analysis on the ALSFRS-R scores
and calculation of the slope was also performed using Prisou

Resuls

[0117] Seven males and three females were consented {or lreatment, No subjects were
administered Riluzole during the study. Seven subjects were spinal type ALS subjects. Three
of these spinal type subjects were rapidly progressing based on reported funectionality and
ALSFRS-R seores declining at least 3 points/month in the months leading up to the study.
Three were bulbar iype ALS subjecis. Sabject age ranged from 39 to 72 years old with a
mean of 53.7 yvears, Time {rom ALS diagnosis to the start of the study ranged from 2 {0 584
months with a mean of 20.9 months, and half of the subjects presented with pre-existing
conditions. Seven subjecis were Cagcasian, one was African American, and two were Asian
{Indian, Armenian}.

[0118] Time 0 baseline ALSFRS-R scores ranged from 1-41 with a mean of 26.7 across all
10 subjects {Table 1). Time 0 and Time 1 scores were those obtained just prior to the
initiation of the first and second ireatments, respectively. Each progressive score was
recorded al one-month intervals for a total of three consecutive months of scoring (Time O
through Time 3). One subject was an cutlier with a prior ALSFRS-R score of 1 and was
incladed in the study to contribute to the safety evalualion in all stages of the disease’s
progression.

[01E9] One way ANOVA analysis of ALSFRS-R scores for the 10 subjects at all four time
peints showed there were no significant differences in group means at any of the fooar Ume

points (F{1.236, 11.12) = 4.00, p = 0.062). The nine non-outlier subjects displayed haseline
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ALSFRS-R scores ranging from 18-41 with a mean of 29.6. The ALSFRS-R scores on the
last day of the study ranged frore 1-42 with a mean of 23,6 in the whole group and 13-42 with
g mean of 26.1 in the group excluding the outlier. This is an average decline of 3.1 points for
all 10 subjects and 3.5 points for the nine pon-outliers over the three-month study duration.
[0129] FIG. A illystrates the dilferences in raw ALSFRS-R scores amongst a1l sebjects at
cach measurement time period. FIG. 1B shows the fitted Hnear regression analysis for each
subject over time to lustrate disease progression during the study. One subject (83}
demonsiraled steady improvement in ALSFRS-R score and two others (S4 and S10} showed
ne apparent deerease it ALSFRE-R score. The remainder of the subjects exhibited score
deelines. The mean (/- 8D} deltaFRS caleulaied from Tabde ¥ across all 10 subjects from
baseline {Time ) to study end {36 months, Tiwe 3) was -1.03 -/~ 144, The mean slope

derived from the linear regression analysis was -0.98 +- 1.67.

[0121] Fable | shown below depicts Subject ALSFRS-R Scores

Subject | Time® | Timel | Time2 | Time3 | deltaFRS* | Slope®
St 36 35 29 28 -2.67 -3.00
S2 36 36 36 32 -1.33 -1.30
$3 21 21 23 24 1.00 110
54 41 41 40 42 0.33 0.20
S5 1 i 1 1 0.00 100
S6 22 26 20 17 -1.67 -1.50
57 36 36 36 34 .67 -0.60
SR 21 19 4 13 -2.67 -2.90
59 35 33 27 26 -3.00 -3.30
S 18 18 19 19 0.33 (.40

“deltaFRS calaudated as (Time 3 score ~ Time 0 baseline score) / 3 months,

*Slope derived from linear regression analysis from Time 0 to Time 3
Discussion

[1122] Patients with ALS do pot have etfective treatment options. Novel therapeatios are

needed o reduce mortality and preserve function. EVs derived from MSCs may offer a novel
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therapeutic due to the preclinical and clinical evidence of salety and efficacy. Safety is a
critical aspect of all early phase studies of a new investigational product in a pew disease
indication. In this study, ten ALS subjects were treated with the hBM-MSC EV I 1o evaluate
safety risk and potential for efficacy. There were no adverse or serious adverse events related
to the invesligational product. This safely profile was consistent with the excellent safety
profile observed upon IV administration of up to two doses (15 ml each) ol the 1P in patients
with severe COVID-19. This small open-label pilot safely study suggests that the intravenous
delivery of bone marrow derived MSC EVs is safe in ALS patients.

[0123] Regarding the mechanisn of hBM-MSC EV potential {for efficacy against ALS,
recent studics indicate multiple possible molecular, biochemical and eellular mechanisms
within the CNS and in the periphery due to £V cargo moiRNAs and proteins. This mdti-entity
cargo can favorably regulaie synaptic plasticity, neurogenesis, axonal growth, ghial ecll
fonction, cellular apopiosis, noninomodulation and other responses important o nerveus
system function. For example, several miRNA species contained in BM-MSC EVs can
modulate the in{lammatory, anti-inflammatory and neurotoxic activities of astrocytes andfor
roicroglia isolated from SODPGY3A mice (a mouse model of ALS) and of nolor neurons
differentiated from inducible neural progenitor cells of ALS patients carrving SODIGO3A or
C9orf72 mutations. The net effect of BM-MSC EVs in the in vitro and in vive models is a
reduction of both negrotoxicity and newoinflammation. Also, the role of MSC EVs in
regulation of autophagy, cvioplasmic shutithng and lysosomal flux, and the impairment of
pre-synaptic vesiele dynamics due to the common Cor{72 ALS mutation, suggests that
speecific BM-MSC EV-associated miRNA may directly improve synaptic function,

[0124] Forther, the ability of BM-MSC EVs 1o pass through the bloed brain barrier provides
the opportanity o treat this terminal discase using a safer IV administration approach. Bt also
would allow for oore convenient and freguent dosing to help continue and boost any possible

gains from this potential ireatment option.
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CLAIMS
1. A method of treating amvotrephic lateral sclerosis (ALS) i a subject in need thereof, the
method comprising administering to the subjeet a conyposition comprising a therapeutic
mesenchvmal stem cell (MBC) secretome composition comprising extracelialar vesicles,
whaerein at least 80% of the extracellular vesicles in the therapeutic MSC secretome

composilion are CD637 C1D9” CHYI.

It

The method of clain 1, wherein the subject has an increase of at {east about 0.1 point per
mirith in ALS Funetional Rating Scale-Revised {ALSFRS-R) scores or has & decline of
less than about 3.0 points per month in ALSFRS-R scores after administration compared

o ALSTRS-R scores measured prior to adounistration.

3. The method of clain: 2, wherein the subject bas an increase of at least about 0.2, 0.3, 0.4,
0.5, 0.6,0.7,08,09 1.0, 1.1 1.2, 13, 14, 1.5, 1.6, 1.7, 1.8, 1.9, or 2.0 points per month
in ALSFRE-R scores after admimstration compared to ALSFRS-R scores measured prior
to administration.

bl
R

4. The method of claim 2, wherein the subject has a decline of less than about 2.9, 2.8 2.7,
26,2524, 23,22, 2,220,199 18 1.7 16, 1.5, 1.4, 1.3, 1.2, 1.1, 10,09, 08, 0.7,

0.6, 0.5, 0.4, 0.3, 0.2, or 0.1 points per month in ALSFRS-R scores afler administration

compared o ALSFRS-R scoves measured prior to administration.

5. The method of any one of ¢lamms 2 to 4, wherein the subject has a hustory of a decline in
ALSFRS-R scores of about 3.0 points per month prior to administration of the therapeutic

MBEC secretome composition.

6. A method of treating amvotrophic Tateral selerosis (ALS) in a subject in need thereof
comprising adminisiering to the subjeet a composilion comprising a therapeuslic
mesenchymal stem cell (MSC) secretome composition comprising exiracellular vesicles,
wherein the subject has an increase of at least about 8.1 point per month in ALS
Functional Rating Scale-Revised (ALSFRS-R) scores or has a decline of less than about
3.0 points per month in ALSFRS-R scores afler adounistration compared 1o ALSFRS-R

scores measured prior to administration.

=

The method of claioy 6, wherein the subject has an increase of at least about 0.2, 0.3, 0.4,

0.5,06,07,08 09 1.6,1.1,1.2,1.3, 1.4, 1.5, 1.6, 1.7, 1.8 L9, or 2.0 points per month
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9.

10.

1t

in ALSFRE-R scores after admimstration compared to ALSFRS-R scores measured prior

to administration.

The method of claim 6, wherein the subject has a decline of less than about 2.9, 2.8 2.7,
26,2524, 23,22, 2,220,199 18 1.7 16, 1.5, 1.4, 1.3, 1.2, 1.1, 10,09, 08, 0.7,
0.6, 0.5, 0.4, 0.3, 0.2, or 0.1 points per month in ALSFRS-R scores afler administration

compared o ALSFRS-R scoves measured prior to administration.

The method of any one of ¢lamms 6 to 8, wherein the subject has a hustory of a decline in
ALSFRS-R scores of about 3.0 points per month prior to administration of the therapeutic

MBEC secretome composition.

The method of any one of clatms 6 o 9, wherein at least 30% of the extracellular vesicles

in the therapeatic MSC seerelome composition are CD637 CDY CDRL.

The method of any one of claims | {o 10. wherein the therapeutic MSC secretome
composition {urther comprises one or more of the following proteins: Forritin, NUPES,
LAMP2, GPR11S, Serpin F1, OPN, PAL1, DAPP, Cathepsin B, Semaphorin 6C, PRDGE
R alpha, Sortilin, Serpin B6, Dkk-3, Thrombomodulin, PE4, MIT, Periostin, Furin, TIMP-
b, Decorin, PCKI, D99, CH63, CDO, CDRI, Transferrin, DeR3, Lumican, TIMDP-2,
SLITRKS, FAP, Artepun, DPPH, clAP-1, Pentraxin 3, Visfatin, Neprilysin, Albumin,
Galectin-1, UNC3H3, 1L-20 R beta, SREC-H, JAM-C, TNF RE hiPAPP-A, eNOS, MSP
R.TPPL, LAMPL, B2M, NCAM-1, HIF-1 alpha. ST6GALL CDY9-1.2, Plexin A4,
EMMPRIN, p53, Semaphorin 7A, NKp88, Cystatin B, Ostecadherin, Midkine,
Calreticulin, Ostecactivin, Legumain, TAZ, Cathepsin L, RBP4, Serpin A4, JAM-A,
MOCSF, LIMPIHL OPG, 122, Galectin-3, MOG, Trypsin 3, SIRP alpha, and Syndecan-4,
and at least one protein selected from the following: Ferritin, IGFBP-4 1L~1 R6 GETMI,
NUPES, LAMP2, MeprinA, IL-1 F10, BIG-H3, GPR11S, TGEFbL, Ephrin-Ad, CD109,
Serpin Fl, IGFBP-6, HS35T4, Aminopeptidase LRAP, OPN, PAL-1, DAPPL, GDF-9,
Cathepsin B, IGFRP-2, Semaphotin 6C, 1GF-2, PG R alpha, Sortilin, Serpin B6, Dkk-
3, ONTF, TSP-1, GM-CSF Ra, Thrombomodulin, Endoglyean, IGFRP-3, RGM-C, PF4,
MIF, TGMA, Periostin, Furin, TIMP-1, PAPP-A, Decorin, PCKI, Arvisulfatase A, CD99,
CA2, PRDX4, Transferrin, DeR3, GP73, LAIR2, ULBP-4, Lumican, TIMP-2, TFPI,
SOX2. SLATRKS, FAP. Spinesin, ENPP-2, CDD97, CTACK, Integrin alpha 1, EXTLS, L~
18 BPa, PD-L2, PSMA, 11-20 Ra, Glyoxalase I, Trypsin [, IGF-2R, ADAMTSL-1,
Ervihropoietin, Plexin D1, DNMT3A, BCL-2, CL-PI, Ephiin-B3, FARPS, CHIZLI,

55



WO 2024/254540 PCT/US2024/033123

FCRLS, TFE3, Arienun, DPPIL clAP-1, PRXGE Rb, Pentraxin 3, Angiolensinogen,
Follistatin, CF VU, Persephin, TRAIL R, THAP1L, CDI0Q, CLEC-2, AMIGO, 1GFBP-5.
PONT, SOX7, GALNT1, Visfatin, Progranulin, PCSKZ, GRNI, IL-18, Neprilysin,
Stabilin-2, 1L~17 RD, Albumin, Follistatin-like 1. MMP«10, FEBP3L, LRRCY, Pref-1,
Galectin-1, Troponin C, UNC3H3, FLRTZ2, CD314, Semaphorin 6B, Netrin-4, CD27
Ligand, .-20 R beta, Semaphorin 6A. TSK, Cytokeratin-8, CHST3S, Mcel-1, DPPIV,
SREC-H, Norrin, JAM-C, Bel-10, Wni-4, LSECun, Kell, TNF RI, PTPIB, PAPP-A,
IDO, PDGE-CC, Galanin, Activin A, TLR2, SCCA2, FABP!, eNOS, SHP-1, ICOS,
ClgTNFe, MMP-1, TC-PTP, 11-24, gp130, Comye, LILRB4, BMP-2, MIA, CD34, CD63,
CD9. CDRY, TFNab R2, Glypican 2, MSP R, DSCAM, Matriptase, KIR2ZDL3, CD34,
Siglee-10, CLEC-1, TPPI, Ubiquitint, ANGPTLA, TWEAK R, Nidogen-1, CD2,
Kallikrein 1, TSLEP R, LAMPI, TROY, VCAM-1, Siglec-11, S100A1, PARI, Thyreid
Peroxidase, Aminopeptidase P2, H~1 RE ADAMS, OSM R beta, Thrombospondin-2,
SMPD, B2M, MFRP, LRP-6, STIGALL NCAM-1 {CD356), Granzyme B, Adiponectin,
1L-228P, TPST2, PD-ECGF, LH, LEDGF, Cyr6l, ULBP-3, IFNb, THSDH, FGI-23,
LAMAY, Adipsin, ATF. SorCS2, SULT2AT, CH3OLZ, Insulin R, HIF-1 alpha, OX40
Ligand, Pax3, UCH-L3, cMASP3, Langerin, Desmin, SOX9, STGGALL, MEPIRB, CD99-
L2, Plexin A4, Semaphorin 4D, ROBQ2, PDX-1, APRIL, Newriurin, Kremen-2,
EMMPRIN, Actlivin RIB, Neuroligin 2, Epiregulin, CASA, MMP-12, GALNT2,
CEACAM-3, VEGF R1, DSPG3, SorCS1, Matrilin-2, sFRP-3, p53, EphB3, NCK{,
Semaphorin 7ANKpS80, Prolactin, Cystatin B, Sirtwin 1, FGF-16, FGF R5, NQO-1,
Semaphorin 6D, FGF-3, GATA-4, VAP-A, CHST2, Pappalysin-2, Syndecan-3, Jagged 1,
AKRICAH, Olfactomedin-2, Ostecadherin, NKpd4d, Thyrogloblin, IL-21IR, Chemerin,
EphAl CD48, MICB, FGF-5, TRANCE, CES2 ULBP-I, Integrin alpha 5, VAMP-2,
FLRG, Ret Midkine, CD73, TRACP, proGRP, Granzyme H, PRX2, p27, Siglec-6, Dectin-
I, CD31, Notch-1, Calreticulin, DR3, DCTNI, CDC25B, Osteoactivin, ACE, CA 123,
HAO-], PSMAL, FCRLB, BMP-9, CRIML, LIF, SPINKT, Ephi36, RGM-B, H838T1,
RORT, CMG-2, 4-18B8 Ligand, LICAM-2, p63, Cathepsin V, Testican 2, Glypican 5,
CD6, Siglee-2, Legumain, PRELP, CESY, TAZ, NSE, TECK, HTRAZ, HIF-1 beta,
TAFAYL, Podocalyxin. RalA, CRELD2. GRAP2, SP-D, BID, GFR alpha-2, Notch-3,
VEGEF R, DLLA, TOFB2, LIGHT, XIAP, STESIAL Cathepsin L, 6Ckine, MIS RIL
Rallikrewn 5, TGM3, FCAR, Contactin-2, CDR3, IL-1 R3, SALM4, GBA3Z, ROBO4,
OSCAR, VEGEF, IGSF3, Biglycan, Neudesin, 1LT4, oPAR, Ax], WIT-1, IL-7 R alpha,
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GPR36, CEACAM-3, MCEMP], FABP2, Plexin B3, MEPE, Activin RHA ANG-2,
Cochlin, Presenilin 1, NPTXR, SLAM, COMT. SPHK1, RBP4, Nectin-1, GUSHE.
Nidogen-2, IL-17F, SR-AL TAFAZ, N-Cadhenin, IL-178, IL-17 RC, MIP-3b, Cystatin C,
Cystatin D, AMSH, FelERI, CLECI0A, HGF R, ANG-1, Prolactin R, FGF-20, CID28,
Nogo-A, HSD17B1, IL-19, Enteropeptidase, Cathepsin B, TSLP, TON2, GDF-15,
Epteorphin, GRKS, PD-1, Serpin Ad, ADAM23, NOV, Galectin-2, Neurexin 3 beta,
TLR3, Sirtuin 2, Numb, 1L-28 R alpha, IL-33, Lin28 FOCRL1, KLF4, NKp30,
Lymphotactin, Cystatin SN, JAM-A, Calreticulin-2, ErbB4, BMP-8, IL-27 Ra, Fas, 1L-4
Ra, Kallikrein 14, Matrilin-3, Olig2, Kallikrein 12, CA13, H.-9, Nectin-3, MPIF-, Cystatin
S. ADA_ TL-2 Rb, GFR alpha-1, Smadd, TCAM-1, MEF2C, TREM-1, L-Sclectin, Hepsin,
CD42b, MCSTF, RANK, CHST4, CAR, FCRL3, ASAHN2, CF XTIV, PYY, HGF, FTAC,
Semaphorin 4C, SorCS3, Tie-1, IL-31 RA, Arginase 1, POGLUTI, 1L-lra, Podoplanin,
TIMSS, CREG, CDINOL wPA, EpbAZ, LRRTM4, LIMPHL, Tenascin R, CPE, PECAM-1,
DNAM-1, DKK-1, OPG, CPB1, TSH, MMP-2, Siglec-Y, ICAM-3, Cystatin 84,
Galectin-4, Pepsinogen 1L Desmoglein-3, Negtin-4, SCF, Serpin AS, PTH, FGF-19, MSP,
L-28A, FGF-12, METAPZ, ASANL, EDII, NTAL. EGF R, TAFAS, Galectin-9, vWF-
A2 TACE, Activin RIM, Cathepsin 8, LDL R, BMPR-IA, OX40, FL-13 R2, B7-H4,
MMP-13, ANGPTL7, TRAIL R4, IGSTF4RB, Sirtuin 3, PEAR], SH2D1A, Cerberus 1,
GDF-11, Ne(2, TROP-Z, NUDTS, ROR2, EphB4, Glypican 1, LAP(TGFEFb1), Gash,
Contactin-1, IL-27, UNCSH4, ICAM-Z, MBL, HS38T3B1, RCORI, IL-106 Rb, XEDAR,
{£-22, PILR-alpha, NRG1-131, FABP4, RGM-A, RELT, Trk{’, C8a, SREC-], Nestin,
TPO, Erb#3, Kirrel3, FLRTI, Galectin-3, CXCL 16, JAM-B, DR6,Nogo Receptor, TLR4,
VEGF R2, Tie-2, H-15 R, Caspr2, LThR, LAMP, ALCAM, GLP-1. NG2, 1{.-22 R alpha L
AMIGOZ, HCC-1, TFPI-2, GLBP-2, Desmoglein 2, Aggrecan, Syntaxin 4, VAMP-1,
Neotin-2, FOTF-21, Flt-3, GFAP, TIM-1, Inhtbin A, Cadherin-4, P1GF-2, Nearogranin,
HE4, IL-23 R, Galectin-7, GALNT3, GITR L, CD14, R-Spondin 2, CK19, Cardiotrophin-
b TREMLY, HAPLNL, CD27, ANG-4, Siglec-7, CR155. VEGE-C, TNF RI, PGRP-S,
SDF-g, PRGE-AR, GPVI, CD40, SCF R, Thrombospondin-S, 1L-1 RIL Neuropilin-2,
Cadherin-13, E-Selectin, GITR, WISP-1, Renin, AgRP, MDL-1, ROB(G3, RANTES,
Endocan, Granulysin, bCGh, Mesothelin, TLR L. TRAIL, MOG, DDRI, NGF R, TRAIL
R3, Trypsin 3, ARSB, LH R alpha, BAFF R, CDI157, Granzyme A, 28B4, ESAM, IL-1
R4, CXCLIH4, IL-31, SIRP alpha, Uromodulin, CTRC, CEACAM-1, TARC, MIP-3a,
SDF-1h, NKkpd6, MCP-3, 11.-32 alpha, TGEFbI FOLRZ, CDSE, IL-23. CD36, TNFb. Shh-

57



WO 2024/254540 PCT/US2024/033123

N, Ficolin-1, Regd, ILF2, Mer, TREM-2, Flt-3L, CDS, H-6, €229, Insulin, Syntaxin 6,
GRO, Belw, Lipocalin-2, PDGF-AA, T1L-2 Ra. Angiogenin, LYVE-1, CD4, RAGE,
CDNF, Brevican, NAP-2, PULL, EDAR, ADAMTSI13, Kynureninase, PTHIR, IFN-
gamma R1, GrkL, B7-1, PARC, Draxin, VE-Cadherin, Procaleitonin, SOX135, Kallikrein
H, BCMA, Dectin-2, EpCAM, HCC-4, TGFa, 1P-10, BLAME, CILP-1, PIGF, LOX-1,
MCP-2, Resistin, HVEM., ENPP-7, Syndecan-4, 1L.-2 Rg. MICA, Dopa Decarboxylase,
NEDC-1, MCP-4, EG-VEGFE, Glyeoprotein V, Semaphorin 4G, 1L-12p40, PSA-total, IL-
15, MAPID, Clg, TNF4, Dk, Endoglin, ENA-78, Reg3A, MIP-1b, FGF-17, IL-6R, IL-§,
Galectin-8, CA4, Cystatin £ M, FUTS, B7-H3. GCP-2, TD4GL., MDC, 4-18B, HO-1,
SOST, SHIGA13, Kallikrein 7, or IL-13.

12. The method of any one of claims T to 11, wherein the extracellular vesicles comprise one
or more of the {ellowing pucleic actds: hsa-let-7a-3p, bsa-let-7Th-5p, hsa-let-Te-5p, hsa-let-
7d-3p, hsa-let-Te-5p, hsa-let-7g-5p, hsa-let-7i, hsa-let-7i-5p, hsa-miR-100-3p, hsa-miR-
103a-3p, hsa-miR-106a-5p, hsa-miR-106b-5p, hsa-mir-10b, hsa-miR-10b-5p, hsa-mir-
1246, hsa~-miR~1246, bsa~miR-125a-5p, hsa-miR~125b-5p, hsa-miR-130a-3p, hsa~mir-
130, hsa-miR-130b-3p, hsa-mniR-132-3p, hsa-miR-136-5p, hsa-miR-138-3p, hsa-miR-
139-3p, hsa~mir- 140, haa-puR~140-3p, hsa-miR-145-3p, hsa~-mir-146a, hsa-miR-146a- Sp,
hsa-miR-148a-3p, hsa-miR-152-3p, hsa-miR-15a-3p, hsa-miR-15b-5p, hsa-mir-16-1, hsa-
niir-16-2, hsa-miR-16-5p, hsa-miR-1"7-5p, hsa-miR-181a-5p, hsa-miR-191-5p. hsa-miR-
193a-3p, hsa~miR-193b-3p, hsa-miR~19'7-3p, hsa-miR~199a-3p, hsa~-miR-199a-5p, hsa-
miR-199b-3p, hsa-miR-19a-3p, hsa-miR-19b-3p, hsa-miR-20a-Sp, hsa-mir-203a, hsa-
miR-203a-3p, bsa~niR-214-3p, hsa-reir-21, hsa-ouR-21-3p. hsa-oiR-~21-5p. hsa-mir-221,
hsa-miR-221-3p, hsa-mir-222, hsa-miR-222-3p, hsa-miR-22-3p, hsa-miR-23a-3p, hsa-
miR~23b-3p, hsa-mir-24-1, bsa~mir-24-2, hsa~-miR-24-3p, hsa-muae-25, hsa-miR-23-3p,
hsa-miR-26a-5p, hsa-miR-27a-3p, hsa-mir-27h, hsa-miR-27b-3p, hsa-miR-29a-3p, hsa-
miR-29¢-3p, hsa-miR-30a-5p, hea-miR-30a-3p, hsa-miR-30h-5p, hsa-miR-30¢-4p, hsa-
mir-36d, hsa-miR-36d-5p, hsa-mir-30¢, hsa-miR-30e-5p, hsa-miR-31-3p, hsa-miR-31-3p,
hsa-miR-320a, hsa-miR-342-3p, hsa-miR-345-5p, hsa-miR-34a-5p, hea-miR-361-5p, hsa-
miR-376a-3p, hea-niR-376c-3p, bsa-miR-423-3p, hea-miR-423-5p, hsa-miR-424-5p,
hsa-miR-484, hsa-mir-486-1, hsa-mir-486-2, hsa-miR-486-5p, hsa-miR-570-3p, hsa-miR-
S574-3p, hsa-nuR-663a, hsa-miR-874-3p, hsa-mir-92a-1, hsa-mir-92a-2, hsa-miR-92a-3p,
hsa-miR-92b-3p, hsa-mir-93, hsa-miR-83-5p, hsa-miR-940, hsa-miR-89a-5p, or hsa-miR-

99b-5p.
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13,

20.

The method of any one of elatms 1 {o 12, wherein the composition is produced by:
{a) culturing bone marrow-derived MSCs under the following conditions o produce an
MSC conditioned media:
(i} oxvgen iension below 5%; and
{i1) caltere media having a pH below 7;
(b} harvesting the MSC conditioned media; and
(¢) formulating the MSC conditioned media to produce the therapeutic MSC secretome
composition, wherein the therapeatic MSC secretome composition comprises proteins

and exiracelhular vesicles produced by the bone marrow-derived MSCs i step {a).

. The method of clabm 13, wherein the coltare wedia is seram-{ree.

. The method of clainy 13 or 14, wherein the culture media has a glucose concentration

below 4.5 g/l

. The method of any one of clamis | to 15, wherein the subject has spinal onset type ALS.
. The method of any one of claims 1 to 18, wherein the subject has bulbar onset type ALS.
. The method of any one of clatms T e 17, wherein the subject bas advanced ALS.

. The method of any one of claims 1 lo 18, wherein the sebject presents with limb-related

sympions.

The method of any one of elaims 1 to 19, wherein the subject presents with dvsphaga or

speech difficulties.

. The method of any one of clatms | o 20, wherein the treating delays the progression of

ALS,

*. The method of any one of claims 1 to 21, wherein the subject carries one or more anino

acid variations in SO protein.

. The method of clain 22, wherein the one ot more agune acid variaftons comprise GY3A.

. The method of any one of claims 1 to 21, wherein the sebject carries one or more

dipeptide repeats in C9QRF72 protein.

. The method of clabn 24, wherein the one or more dipeptide repeats comprise poly-GA,

poly~GP poly-GR, poly-PA, or poly-PR.

v The method of any one of clabms | lo 25, wherein the sabject 1s a human.
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27. The method of any one of clatms 13 to 26, wherein the bone marrow-derived MSCs are
derived from haman bone marrow,

~
I

28, The method of any one of claims | fo 27, wherein administering comprises intravenous

administration.

29. The method of any one of clatms T o 28, wherein the dosage of the therapeutic MSC
secretome composition administered lo the subject is a cell-equivalent dosage of 0.7 to0 7

million cellsikg.

30, The method of any one of claims 1 to 28, wherein the therapestic MSC secretorne
composition comprises 4x 10" to 10x10' cells/ml.

31. The method of any one of claims 1 to 28, wherein the therapeutic MSC secretome
composition comprises 5x10' to 1.5x10% exiracellular vesicles,

32. The method of any one of claims 1 1o 31, wherein the composition s administered

monthly for two or more moenths, or once every 1, 2, or 3 or more months.

4
td

. A method of making a composition comprising a therapeutic mesenchymal stem cell

fy

(MSC) secretome composition for treating amyvotrophic lateral sclerosis (AlLS) ina
subject in need thereof, the method comprising:
{a) culturing bone marrow-derived MSCs under the following conditions o produce an
MSC conditioned media:
(i} oxvgen iension below 5%; and
{i1) culinre media baving a pH below 7;
(b} harvesting the MSC conditioned media; and
(c) formulating the MSC conditioned media 1o produce the therapeutic MSC secretome
composition, wherein the themapeutic MSC secretome composition comprises proteins

and extracellnlar vesicles produced by the bone marrow-derived MSCs in step (a).

Lo

. The method of clabm 33, wherein the coltare wedia is seram-~{ree.

35, The method of clain: 33 or 34, wherein the culture media has & glucose concentration

below 4.5 gL,

36. The method of any one of clamms 33 to 35, wherein at least 80% of the exwracellular

vesicles in the therapeutic MSC sceretome composition are CD63™ CDY CDEL
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37, The method of any one of clatms 33 to 36, wherein the bone marrow-derived MS5Cs are

derived from human bone marrow.

el
b

. The method of any one of claims 33 to 37, wherein the therapeutic MSC secreiome
composition comprises one or more of the following proteins: Ferritin, NUPSS, LAMP2,
GPRI1S, Serpin Fi, OPN, PAL-1, DAPPI, Cathepsin B, Semaphorin 6C, PRDGE R alpha,
Sortilin, Serpin Bo, DKk-3, Thrombomodulin, PF4, MIT, Periostin, Furin, TIMP-1,
Decorin, PCK L, CD99, CDO3, CDS, CD8I, Transferrin, DeR3, Lunucan, TIMP-2,
SIATRKS, FAP, Artemin, DPPH, clAP~1, Penfraxin 3, Visfatin, Neprilysin, Albumin,
Galectin-1, UNCSH3, IL-20 R beta, SREC-H, JAM-C, TNF RE MPAPP-A, eNOS, MSP
R, TPPI, LAMPI, B2M, NCAM-1, HIF-1 alpha, SToGALL, CD99-L2, Plexin A4,
EMMPRIN, p53, Semaphorin 7A, NKp&0, Cystatin B, Osteoadherin, Midkine,
Calreticulin, Osteoactivin, Legumain, TAZ, Cathepsin L, RBP4, Serpin A4, JAM-A,
MOSF, LIMPH, OPG, IL-22, Galectin-3, MOG, Trypsin 3. SIRP alpha, and Syndecan-4,
and &t least one protein selected from the following: Ferritin, IGFBP-4 TL-1 R6 GSTM1,
NUPRS, LAMP2, MeprinA, -1 F10, BIG-H3, GPR113, TGFbL Epbrin-A4, CDT0Y,
Serpin FL IGFBP-6, HS38T4, Aminopeptidase LRAP, OPN, PAL-1, DAPPI, GDF-9,
Cathepsin B, IGFBP-2, Semaphorin 6C, IGEF-2, PRGE R alpha, Sortilin, Serpin Ba, Dkk-
3, ONTE, TSP-1, OM-CSF Ra, Thrombomodulin, Endoglycan, IGFBP-3, RGM-C, PF4,
MIF, TGM4, Periostin, Furin, TIMP-1, PAPP-A, Decorin, PCK1, Arvisulfatase A, CD99,
CAZ, PRIDX4, Transferrin, DeR3, GP73, LAIRZ, LLBP-4, L.umican, TIMP-2, TFPI,
SX2, SLITRKS, FAP, Spinesin, ENPP-2, CD97, CTACK, Integrin alpha 1, EXTL3, IL-
18 BPa, PD-L2, PSMA,1L-20 Ra, Glyvoxatase H. Trypsin 1, IGF-2R, ADAMTSL-1,
Erythropoictin, Plexin DI, DNMT3A, BCL-2, CL-P1, Ephrin-B3, FABP6, CHI3LI,
FCRLS, TFF3, Artemin, DPPIL clAP-1, PDGF Rb, Pentraxin 3, Angiotensinogen,
Follistatin, CF VI, Persephin, TRAIL R1, THAP I, CD200, CLEC-2, AMIGO, IGFBP-5,
PONI, 80OX7, GALNTIH), Vistatin, Progranulin, PCSK2, GKN1, TL-18, Neprilysin,
Stabilin-2, {L-17 RD, Alhumin, Follistatin-ltke 1, MMP-10, FKBPS 1, LRRCY, Pref-1,
Galectin-1, Troponin C, UNCSH3, FLRT2, CD3 14, Semaphorin 68, Netrin-4, CD27
Ligand, IL-20 R beta. Semaphorin 64, TSK., Cytokeratin-8, CHST3, Mel-1, DPPIV,
SREC-H, Norin, JAM-C, Bel-10, Wat-4, LSECtin, Kell, TNF RL PTP1B, hiPAPP-A,
DG, PDGE-CC, Galanin, Activin A, TLR2, SCCA2, FABP!, eNOS, SHP-1, ICOS,
CIgTNES, MMP-1, TC-PTP, IL-24, gpl30, C-mye, LILRB4, BMP-2, MIA, CD34, D63,
CDY, CDS1, FFNab R2, Glypican 2, MSP R, DSCAM, Matriptase, KIRZDL3, CD396,
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Stglec-10, CLEC-1, TPPI, Ubjquitint 1, ANGPTLY, TWEAK R, Nidogen-1, CD2,
Kallikrein 1, TSLP R, LAMPL TROY, VCAM-1, Siglec-11, S100A 1, PART, Thyroid
Peroxidase, Aminopeptidase P2, TL-1 RE ADAMS, O5SM R beta, Thrombospondin-2,
SMPD1, B2M, MFRP, LRP-6, STIGALL, NCAM-1 {CD56), Granzyme B, Adiponectin,
1L-228P TPST2, PDO-ECGE, LH, LEDGE, Cyrel, ULBP-3, IENb, THSDI, FGF-23,
LAMA4, Adipsin, AlF, Sor(CS2, SULT2AL, CD39L.2, losulin B, HIF-1 alpha, OX40
Ligand, Pax3, UCH-L3, ¢cMASP3, Langerin, Desmin, SOX9, STOGALL, MEPIB, CDH9-
L2, Plexin A4, Semaphorin 40, ROBO2, PDX-1, APRIL, Nearturin, Kremen-2,
EMMPRIN, Activin RIB, Neuroligin 2, Epiregulin, CASA, MMP12, GALNT2,
CEACAM-5, VEGT R1, DSPG3, SorCS1, Mainlin-2, sFRP-3, p33, EphB3, NCK1,
Semaphorin TANKpSO, Prolactin, Cystatin B, Sirtwin 1, FGE-16, FGF R3, NQO-1,
Semaphorin 6D, FGF-3, GATA-4, VAP-A, CHST2, Pappalysin-2, Syndecan-3, Jagged 1,
AKRIC4, Olfactomedin-2, Ostecadherin, NKpdd, Thyroglobalin, 1L~21R, Chemerin,
EphAl CD48, MICRE, FGE-S, TRANCE, CES2, ULBP-1, Integrin alpha 5, VAMP.2,
FLRG, Ret Midkine, CD¥73, TRACP, proGRP, Granzyme H, PRX2, p27, Siglec-6, Dectin-
1, CID31, Noteh~1, Calreticulin, DRI, DUTNL, UDO23R, Osteoactivin, ACE, CA 123,
HAO-1, PSMAL, FCRLB, BMP-9, CRIMI, LTF, SPINK I, EphB6, RGM-B, HS3S8T1,
RORL, CMG-2, 4-1B8B Ligand, L1CAM-2, p63, Cathepsin V, Testican 2, Glypican 3,
CD#, Siglee-2, Legumain, PRELP, CESI, TAZ, NSE, TECK, HTRAZ, HIF-{ beta,

TAT AL, Podocalyxin, RalA, CRELD2, GRAPZ, SP-D., BID, GFR alpha-2, Noich-3,
VEGYE R3, DLL4, TGFL2, LIGHT, XIAP, STESEATL, Cathepsin L, 6Ckine, MIS RII,
Kallikrein 5, TGM3, FCAR, Contactin-2, CD83, {L-1 R3, SALMY, (BA3, ROBO4,
OSCAR, VEGF, IGSF3, Biglvean, Neudesin, ILT4, uPAR, Axl, WIF-1, [L-7 R alpha,
GPRS6, CEACAM-3, MCEMPL, FABPZ, Plexin B3, MEPE, Activin RHA, ANG-2,
Cochlin, Presenilin [, NPTXR, SLAM, COMT, SPHK1, RBPM, Neotin-l, GUSE,
Nidogen-2, IL-17F, SR-Al, TAFAZ, N-Cadherin, 1L-178, IL-17 RC, MIP-3b, Cystatin C,
Cystatin D, AMSH, FeliRl, CLECI0A, HGF R, ANG-1, Prolactin R, FGF-20, CD235,
Nogo-A, HSDRITRT, IL~19, Enteropeptidase, Cathepsin E, TSLP, TEN2, GDE-135,
Epimorphin, GRKS, PD-1, Serpin A4, ADAMZ23, NOV, Galectin-2, Neurexin 3 beta,
TLRZ, Sirtuin 2, Numb, IL-28 R alpha, 1L.-33, Lin28, FURLI, KLF4, NKp30,
Lymphotactin, Cystatin SN, JAM-A, Calreticulin-2, ErbB4, BMP-8, IL.-27 Ra, Fas, 1L.-4
Ra, kallikrein 14, Matrilin3, OQlig?, Kallikrein 12, CAL3, -9, Nectin-3, MPIF-1, Cystatin
S, ADA, -2 Rb, GFR alpha-1, Smadd, 1CAM-1, MEF2C, TREM-1, L.-Sclectin, Hepsin,
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CD42b, MCSF, RANK, CHST4, CAB, FCRL3, ASANZ, CF XIV, PYY, HGF, FTAC,
Semaphorin 4C, SorC8R3, Tie-1, 1L.-31 RA, Arginase 1, POGLUTY, L-lra. Podoplanin,
TIM-3, CREG, CD300{, uPA, EphA2, LRRTMY, LIMPIIL, Tenascin R, CPE, PECAM-1,
DNAM-1, DRE-1, OPG, CPBI, TSH, MMP-2, Siglec-9_ ICAM-3, Cysiatin SA,
Galectin-4, Pepsinogen 11, Desmoglein-3, Neoctin-d, SCF, Scrpin A5, PTH, FGF-19, MSP,
1.-28A, FOF-12, METAP2, ASAHL, EDIL3, NTAL, EGF R, TAFAS, Galectin-9, vWF.
A2, TACE, Activin RIM, Cathepsin §, LDL R, BMPR-14, OX40, 1L-13 R2, B7-H4,
MMP-13, ANGPTL?T, TRAIL R4, IGSF4B, Sirtuin 5, PEAR], SH2DIA, Cerberus 1,
GDF-HLUNGLZ, TROP-2, NUDTS, ROR2, Ephl34, Glypican 1, LAP(TGFb1), Gash,
Contactin-1, IL-27, UNC3H4, TCAM-2, MBL, HS35T3B1, RCORL, IL-10 Rh, XEDAR,
IL-22, PILR~alpha, NRG1-131, FABP4, RGM-A, RELT, TrkC, C8a, SREC-], Nestin,
TFO, ExbB3, Kirrel 3, FLRT, Galeetin-3, CXCL16, JAM-B, DR6,Nogoe Receptor, TLR4,
VEGF RZ, Tie-2, I-15 R, Caspr2, LTHR, LAMP, ALCAM, GLP-1, NG2, 1L-22 Ralpha 1,
AMIGO2, HCC-1, TFPI-2, ULBP-2, Desmoglein 2, Agarecan, Syntaxin 4, VAMP-1,
Neelin-2, FGF-21, FUi-3, GFAP, TIM-1, Inhibin A, Cadherin-4, PIGF-2, Newrogranin,
HE4, 1L-23 R, Galectin-7, GALNTS, GITR L. CD4, R-Spondin 2, CK19, Cardintrophin-
I, TREMLI, HAPLNI, CD27, ANG-4, Siglec-7, CD135, VEGF-C, TNF RIL PGRP-S,
SEF-a, PRGE-AB, GPVI, CI244, SCF R, Thrombespondin-3, IL~1 RII, Neuropilin-2,
Cadherin-13, E-Sclectin, GITR, WISP-1, Renin, AgRP, MDL-1, ROBO3, RANTES,
Endocan, Granulysin, RCGh, Mesothelin, TLR1, TRAIL, MOG, DDR I, NGF R, TRAIL
R3, Trypsin 3, ARSB, LIF R alpha, BAFF R, CD157, Granzyme A, 2B4, ESAM, 1L-1
R4, CXCL14, IL-31, SIRP alpha, Uromodulin, CTRC, CEACAM-1, TARC, MIP-3a,
SDE-Ib, NKpdo, MOP-3, 11.-32 alpha. TGFB3 FOLR2, CDSE, 1L-23, CD36. TNFDb, Shh-
N, Ficolin-1, Regd, ILT2, Mer, TREM-2, Fit-3L, CDS, IL-6, CD229, Insulin, Syntaxin 6,
GRO, Belww, Lipocalin-2, PDGF-AA, 11-2 Ra, Angiogenin, LYVE-1, CD4, RAGEL,
CDNF, Brevican, NAP-2, PULL EDAR, ADAMTS13, Kymureninase, PTHIR, TFN-
gavmma R, Crkl, B7-1, PARC, Draxin, VE-Cadherin, Procalcitonin, SOX 15, Kallikrein
1, BCMA, Dectin-2, EpCAM, HCC-4, TGFg, IP-10, BLAME, CILP-1, PIGF, LOX-1,
MOP-2, Resistin, HVEM, ENPP-7, Syndecan-4, IL-2 Rg, MICA, Dopa Decarboxylase,
NPDC-1, MCP4, EG-VEGE. Glycoprotein V, Seowaphorin 4G, 1L-12p40, PSA-total, .-
15, MAPID, Clg, TNF4, Dik, Endoglin, ENA-TE, RegdA, MIP-ib, FGF-17, IL-6R, 118,
Galeotin-8, CA4, Cystatin £ M, FUTE, B87-H3, GCP-2, CD40L, MDC, 4-1BB, HO-1,
SOST, SH0ATSI, Kallikrein 7, or 11413,
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39.

40},

The method of any one of elatms 33 1o 38, wherein the therapeutic MSC secretome
composition comprises one or more of the following nucleic acids: hsa-let~7a-3p, hsa~let-
Tb-5p. hsa-let-Te-5p, hsa-let-7d-3p. hsa-let-7e-5p, hsa-let-7g-5p, hsa-let-71, hsa-let-7i-3p,
hsa~-miR-100-5p, hsa-miR~103a-3p, hsa-miR-186a-5p, hsa-miR~106b-5p, hsa-mir-10b, hsa-
miR-10b-5p, hsa-mir- 1246, hsa-miR-1246, hsa-miR-125a-5p, hsa-miR-125b-5p, hsa-miR-
130a-3p, hsa-vuir-130b, hsa-0uR-130b-3p, bea~miR-132-3p, hsa-niR-136-3p, bsa-miR-~
138-5p, hsa-miR-139-3p, hsa-mir-140, hsa-miR-140-3p, hsa-miR-145-5p, hsa-mir- 1463,
hsa-miR-146z- 5p, hsa-miR-148a-3p, hsa-miR-152-3p, hsa-miR-15a-5p, hsa-miR-15h-3p,
hsa~pir-16-1, hsa-nuir-16-2, hsa-miR~16-5p, hsa-miR~1"7-5p, hsa-miR~181a-5p, hsa~-niiR-
191-5p, hsa-miR-193a-5p, hsa-nuR-193b-3p, hsa-miR-19'7-3p, hsa-miR-199a-3p, hsa-
miR~199a-5p, hsa~-miR-199h-5p, hsa~miR-19a-3p, hsa-miR~19b-3p, hsa-muR-20a-5p, hsa-
mir-203a, hsa-miR-203a-3p, hsa-miR-214-3p, hsa-mir-21, hsa-miR-21-3p, hsa-miR-21-
5p, bsa~ro-221, hsa-miR-221-3p, hsa-nuir-222, hsa-miR~222-3p, hsa-miR-~22-3p, hsa-
miR-23a-3p, hsa-miR-23b-3p, hsa-mir-24-1, bsa~-mir-24-2, hsa-ouR-24-3p, hsa-pue-25,
hsa-miR-23-3p, hsa-miR-26a-5p, hsa-miR-27a-3p, hsa-mir-27b, hsa-miR-27h-3p, hsa-
miR~29a3-3p, hsa-miR-29¢-3p, hsa~miR-30a-3p, hsa-miR-~30a-5p, hsa-miR-30b-5p, bsa-
miR-30¢-5p, hsa-mir-30d. hsa-miR-30d-5p, hsa-mir-30e, hsa-miR-30e-5p, hsa-nuR-31-3p,
hsa~miR-~31-5p, hsa-miR~320a, hsa-miR-342-3p, bsa~-miR-345-5p, hsa-nuR-34a-3p, hsa-
miR-361-5p, hsa-miR-376a-3p, hsa-miR-376¢-3p, hsa-miR-423-3p, hsa-miR-423-3p,
hsa-miR-424-5p, hsa-miR-484, hsa-mir-486-1, hsa-mir-486-2, hsa-miR-486-5p, hsa-miR-
570-3p, hsa-miR-574-3p, hsa-miR-663a, hsa-miR-874-3p, hsa-mir-92a-1, hsa-mir-92a-2,
hsa-miR-92a-3p, hsa-miR-92b-3p, hsa-mir-93, hsa-miR-93-3p, hsa-miR-940, hsa-miR-

99a-3p. or hsa-miR-99b-5p.

Use of the composition produced by the method of any one of claims 33 10 39 in treating

amyolrophic lateral sclerosis (ALS) in a subject in need thercofl

. The use of claim 40, wherein the subject has spinal onset type ALS.
2. The use of clamm 44, wherein the subject bas bulbar onset tvpe ALS.
1, The use of any one of claims 40 to 42, wherein the subject has advanced ALS.

4. The use ol any one of clamms 40 to 43, wherein the subject presents with limb-related

symplomns.
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45. The use of any one of claims 40 to 44, wherein the subject presents with dysphagia or

speech difficulties.

46. The use of any one of claims 40 to 45, wherein the treating delays the progression of

ALS.

47. The use of any one of claims 40 to 46, wherein the subject carries one or more amino acid

variations in SOD1T protein,
48, The use of claim 47, wherein the one or more amino acid variations comprise GY3A,

49. The vse of any one of claims 40 to 46, wherein the subject carries one or more dipeptide

repeats in COORFT2 protein.

50. The use of claim 49, wherein the one or more dipepiide repeats comprise poly-GA, poly-

GP polv-(GR, poly-PA, or poly-PR.
5t. The use of any one of claims 40 to 38, wherein the subject is a human.

52. The use of any one of clams 40 to 31, wherein the composition is intravenously

administered to the subject.

L
ed

. The use of claim 52, wherein the subject bas an increase of at least about 8.1 point per
month in ALS Functional Rating Scale-Revised {ALSFRS-R) scores or has a decline of

less than about 3.0 points per month in ALSTRS-R scores afler administralion compared

to ALSFRS-R scores measured prior to administration,

54, The use of clatm 53, whevein the subject has an increase of at Teast about 8.2, 0.3, 04,
0.5,06,07,08,09 1.6,1,1,1.2,13,14,1.5,1.6, 1.7, 1L.§, 1.9, or 2.0 points per month
in ALSIRS-R scores after administration compared to ALSFRS-R scores measured prior

to administration.

L]
Lh

. The use of claim 33, wherein the sabject has a decline of loss than about 2.9, 2.8, 2.7, 2.6,
25,24,23,22, 2,20, 1.9, 18, 1.7, 1.6, L5, 14, 1.3, L2, L1, 10,09, 08,07, 0.6,
0.5, 0.4, 0.3, 0.2, or 0.1 points per month in ALSFRS-R scores afler admirmstration

compared to ALSERS-R scores measured prior o administration.

56. The use of any one of claims 40 to 55, wherein the subject has a history of a decline n
ALSFRS-R scores of about 3.0 points per month prior to admipistration of the therapeutic

MBC secretome composition,
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§7. The use of any one of claims 52 to 56, wherein the dosage of the therapeutic MSC
secretome composilion adminisiered to the subject is a cell-equivalent dosage of 0.7 10 7
million cells'kg.

8. The use of any one of claims 52 to 56, wherein the therapeutic MSC seergtome

L)
" o'

composition comprises 4x10' o 10x10' cells/ml.

L
=

. The use of any onc of claims 52 to 56, wherein the therapeutic MSC scerctome

composition comprises 3x10' to 1.5x10" extracellular vesicles.

60 The use of any one of claims 32 to 538, wherein the composition is administered monthly

for two or more months, or once gvery 1, 2, or 3 or more months.

61, Use of a composition comprising a therapeutic mesenchymad stem cell {MSC) seerctome
composition comprising extracellular vesicles in treating amyotrophic lateral sclerosis
{ALS) in a subject v need thercof, wherein at least 80% of the extracellular vesicles in

the therapeutic MSC secretome compositton are CD63™ CD9 (D817,

62. The vse of claim 61, wherein the composition is idtavenously administered to the

subject.

63, The use of claim 62, wherein the subject has an increase of at least about 001 point per
mirith in ALS Funetional Rating Scale-Revised {ALSFRS-R) scores or has & decline of
less than about 3.0 points per month in ALSFRS-R scores after administration compared
o ALSTRS-R scores measured prior to adounistration.

64, The use of claim 63, wherein the subject has an increase of at least about 0.2, 1.3, 0.4,
0.506,07,08 09 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, or 2.0 points per month
in ALSFRS-R scores after administration compared to ALSFRS-R scores measured prior
to administration.

-~

65. The use of claim 63, wherein the sabject bas a decline of less than about 2.9, 2.8, 2.7, 2.0,

2.5,24,23,22,2.1,20,19 18, 1.7, 16, 1.5, 1.4, 1.3, 1.2, 1.1, 1.0, 0.9, 0.8, 0.7, 0.6,
0.5, 0.4, 0.3, 0.2, or 0.1 points per month in ALSFRS-R scores after admimistration

compared to ALSFRS-R scores measured prior o administration.

66. The use of any one of claims 61 1o 65, wherein the subject has a history of a decline in
ALSFRS-R scores of about 3.0 points per month prior to administration of the therapeutic

MBEC secretome composition.
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67. Use of a composition comprising a therapeutic mesenchymal stem cell (MSC) seeretome
composition comprising extracellular vesicles in treating areyotrophic lateral sclerosis
(ALS) in a subject in need thereof, wherein the subject has an increase of at least about
0.1 point per month in ALS Functional Rating Scale-Revised (ALSFRS-R) scores or has
a decline of loss than abost 3.0 points per month in ALSFRS-R scores after

administration compsred o ALSFRS-R scores measured prior 1o administratim.

68, The use of claim 67, wherein the subject has an inerease of at {east about 0.2, 0.3, 0.4,
0.5,06,07,05, 09 00,11, 1.2, 1.3, 14, 1.5, 1.6, 1.7, 1.8, 1.9, or 2.0 points per month
in ALSFRS-R scores after administration compared to ALSFRS-R scores messured prior

to adinimistration,

69. The ase ol claim 67, wherein the subject has a decline of less than about 2.9, 2.8, 2.7, 2.6,
2.5 24,2322, 20 20,1.9 1.8 17,16, 1.5, 1.4, 1.3, 1.2, 1.1, 1.0, 0.9, 0.8,90.7, 0.6,
0.5, 0.4, 0.3, 0.2, or 0.1 points per month in ALSFRS-R scores afler admirmstration

compared o ALSFRSE-R scores measured prior to adniinistration.

70 The use of any one of claims 67 1o 69, wherein the subject has a history of a decline in
ALSFRS-R scores of about 3.0 points per month prior to admipistration of the therapeutic

MSC secretome comyposifion.

71. The use of any one of claims 67 to 70, wherein at least 80% of the extracellular vesicles

in the therapewutic MSC seeretome composition are CDE3I™ CDY CDYY.

7. The use of any one of claims 61 to 71, wherein the therapeutic MSC secretome
composition further comprises one or more of the following proteins: Ferritin, NUPSS,
LAMP2, GPR115, Serpin Fl, OPN, PAL-1, DAPPI, Cathepsin B, Semaphorin 6C, PDGF
R alpha, Sortilin, Serpin B6, Dkk-3, Thrombomodahn, P4, MIF, Pertostin, Furin, TIMP-
1, Deeorin, PCK1, CDY9, CDa3, CDY, CDBY, Trans{errin, DeR 3, Lamican, TIMP-2,
SIATRKS, FAP, Artemin, DPPH, clAP~1, Penfraxin 3, Visfatin, Neprilysin, Albumin,
Galectin-1, UNCSH3, IL-20 R beta, SREC-H, JAM-C, TNF RE MPAPP-A, eNOS, MSP
R, TPPI, LAMPI, B2M, NCAM-1, HIF-1 alpha, SToGALL, CD99-L2, Plexin A4,
EMMPRIN, p33, Semaphorin 7A, NKpR, Cystatin B, Ostesadherin, Midkine,
Calreticulin, Osteoactivin, Legumain, TAZ, Cathepsin L, RBP4, Serpin A4, JAM-A,
MCSF, LIMPH, OPG,IL-22, Galeclin-3, MOG, Trypsin 3, SIRP alpha, and Syndecan-4,
and al least one protein selecled from the following: Ferritin, IGFBP-4 IL-1 R6 GSTMI,

NUPRS, LAMPZ, Meprind, IL-1 F10, BIG-H3, GPR115, TGELL Dphrin-Ad4, CDT0Y,
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Serpin FL IGFBP-6, HS35T4, Aminopeptidase LRAP, OPN, PAR1, DAPPL, GDE-9,
Cathepsin B, IGFRP-2, Semaphotin 6C, 1GF-2, PG R alpha, Sortilin, Serpin B6, Dkk-
3, ONTF, TSP-1, GM-CSF Ra, Thrombomodulin, Endoglyean, IGFRP-3, RGM-C, PF4,
MIF, TGMA, Pertostin, Furin, TIMP-1, PAPP-A, Decorin, PCK, Arylsulfatase A, CD99,
CA2, PRDX4, Transferrin, DeR3, GP73, LAIR2, ULBP-4, Lumican, TIMP-2, TFPI,
SOX2. SLATRKS, FAP. Spinesin, ENPP-2, CDD97, CTACK, Integrin alpha 1, EXTLS, L~
I8 BPa, PD-LZ, PSMA TL-20 Ra, Glyoxalase I, Trypsin 1, IGF-2R, ADAMTSL-1,
Ervihropoietin, Plexin D1, DNMT3A, BCL-2, CL-PI, Ephiin-B3, FARPS, CHIZLI,
FCRLS, TFF3, Artemin, DPPIL, clAP-1{, PDGF Rb, Pentraxin 3, Angiotensinogen,
Follistatin, CF VII, Persephin, TRAIL R1, THAPL, €CD200, CLEC-2, AMIGO, 1GFBP-5,
PONIL, SOX7, GALNTLO, Visfatin, Progranulin, PCSK2, GKN1, IL-1R, Neprilysin,
Stabilin-2, 1L-17 RD, Albumin, Follistatin-like 1, MMP-106, FKBP51, LRRC4, Pref-1,
Galectin~1, Troponin C, UNCUSH3, FLRTZ, C3314, Semaphorin 68, Netvin-4, €27
Ligand, IL-20 R beta, Semaphorin 6A, TSK, Cvilokeratin-8, CHST3S, Mcl-1, DPPIV,
SREC-H, Norrin, JAM-C, Bel-10, Wni-4, LSECin, Kell, TNF R PTP LB, hiPAPP-A,
DO, PRGE-CC, Galanin, Activin A, TLR2, SCCAZ, FABPI, eNOS, SHP-1, ICOS.
ClgTNF9, MMP-1, TC-PTP, 1L-24, gp130, C-mve, LILRB4, BMP-2, MIA, D34, CD43,
CDY, CDRY, IFNab R2, Glypican 2, MSP R, DSCAM, Matriplase, KIR2ZDL3, CH30,
Siglee-10, CLEC-1, TPPI, Uhiquilint1, ANGPTL4, TWEAX R, Nidogen-1, (D2,
Kallikrein 1, TSLP R, LAMPI, TROY, VCAM-1, Siglec-11, S160A L, PARI, Thyroid
Peroxidase, Aminopeptidase P2, [L-1 RE, ADAMS, OSM R beta, Thrombospondin-2,
SMPI 1, B2M, MERP, ERP-6, ST3IGALL, NCAM-1 (CD36)}, Granzvme B, Adiponeciin,
{L-228BP, TPST2, PR-ECGE, LU, LEDGF. Cyr61, ULBP-3, IFNb, THSD1, FGF-23,
LAMAMY, Adipsin, ATF, SorC82, SULTZAL, CD39L2, Insulin R, HIF-1 alpha, OX40
Ligand, Pax3d, UCH-L3, cMASPS, Langerin, Desmin, SOX9, SToGALL, MEPIEB, CDW¥9-
L2, Plexin A4, Semaphorin 4D, ROBQO2, PDX-1, APRIL, Nawlurin, Kremen-2,
EMMPRIN. Activin RUB, Newroligin 2, Epiregulin, CASA, MMP-12, GALNT2,
CEACAM-S, VEGE R1, DSPG3, SorCS1, Matrilin-2, sFRP-3, pS3, BphB3, NCK1,
Semaphorin TANKpE&O, Prolaciin, Cystatin B, Sirluin 1, FGE-16, FGF R5, NQO-1,
Semaphorin 612, FOF-3, GATA-4, VAP-A, CHSTZ, Pappalysin-2, Syndecan-3, Jagged 1.
AKRIC4, Olfactomedin-2, Ostecadherin, NKpd4, Thyroglobulin, IL-21R, Chemerin,
EphAl, CD48, MICB, FGF-3, TRANCE, CES2, ULBP-1, Integrin alpha 5, VAMP-2,
FLRG, Ret Midkine, CD73, TRACP, proGRP, Granzyme H, PRX2, p27, St

lec-6, Dectin-

1
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1, CD3A1, Noteh-1, Calreticulin, DR3, DCTNE, CDC23B, Ostecactivin, ACE, CA125,
HAO-1, PSMAL, FCRLEB, BMPS, CRIMI, LIF, SPINK1, EphB6, RGM-B. HS3ST],
RORI, CMG-2, 4-1BB Ligand, L1ICAM-2, p63, Cathepsin V, Testican 2, Glypican 3,
CD6, Siglee-2, Legumain, PRELP, CESL, TAZ, NSE, TECK, HTRAZ, HITF-1 beta,
TATFAL, Podocalyxin, RalA, CRELDZ, GRAP2, SP-D, BID, GFR alpha-2, Notch-3,
VEGF R3, DLL4, TGFBZ, LIGHT, XIAP, STSSIAL, Cathepsin [, 6Ckine, MIS RIE,
Kallikrein 5, TGM3, FCAR, Contactin-2, CDR3, 1L-1 R3, SALM4, GBA3, ROBOM4,
OSCAR, VEGF, IGSF3, Biglvcan, Neudesin, ILT4, uPAR, Ax], WIT-1, IL-7 R alpha,
GPR36. CEACAMZ, MUEMPL. FARBP2Z, Plexin B3, MEPE, Activin RHA, ANG-2,
Cochlin, Presenilin 1, NPTXR., SLAM, COMT, SPHK I, RBP4, Neatin-1, GUSB,
Nidogen-2, IL-17F, SR-Al, TAFAZ, N-Cadherin, {L-178, 1117 RC, MIP-3b, Cystatin C,
Cystatin D, AMSH, FeERI, CLECIC0A, HGF R, ANG-1, Prolactin R, FGF-20, CD2R,
Noge-A, HSRI7B I, IL~19, Enteropepiidase, Cathepsin B, TSLP, TON2, GDF-15,
Epimorphin, GRKS, PD-1, Serpin A4, ADAM23, NOV, Galectin-2, Neurexin 3 beta,
TLR3, Sirtuin 2, Numb, {L-28 R alpha, IL-33, Lin28, FCRLI, KLF4, NKp30,
Lyrophotactin, Cystatin SN, JAM-A, Calreticulin-2, ErbB4, BMP-8, 1L-27 Ra, Fas, L4
Ra, Kallikerein 14, Matritin-3, (lig?, Kalltkrein 12, CAIR, -9, Neetin-3, MPIF-1, Cystatin
5, ADAIL-2 Rb, GTFR alpha-1, Smadd, ICAM-1, MEF2C, TREM-1, L-Selectin, Hepsin,
CD42b, MCSE, RANK, CHSTY, CAS, FCRL3, ASAH2, CF X1V, PYY, HGFE, I-TAC,
Semaphorin 4C, Sor(C83, Tie-1, IL-31 RA, Arginase 1, POGLUT, 1L-1ra, Podoplanin,
TIM-3, CREG, CD300L, uPA, EphA2, LRRTM4, LIMPIL, Tenascin R, CPE, PECAM-1,
DNAM-1, DKK-1, OPG, CPB1, TSH, MMP-2, Siglec-9, ICAM-3, Cystatin SA,
Galectined, Pepsinogen 1, Desmnoglein-3, Nectin-4, SCF, Serpin AS, PTH, FGF-19, MSP,
1L-28A, FGF-12, METAP2, ASAHL, EDIL3, NTAL, EGF R, TAFAS, Galectin-9, viWF-
A2, TACE, Activin RIM, Cathepsin 8, LDL R, BMPR-1A, OX40, H.-13 R2, B7-H4,
MMP-13, ANGPTL7, TRAIL R4, IGST4B, Sirtuin 3, PEARI, SH2DI A, Cerlberus 1,
GDE-1, Nef2, TROP-2, NUDTS, RORZ, EphB4, Glypican 1, LAP(TGEFb Y, Gash.
Contaetin-1, IL-27, UNCSH4, ICAM-2, MBL, HS38T3IR1, RCORI, HL.-10 Rb, XEDAR,
1L-22, PELR-alpha, NRG1{-131, FABP4, RGM-A, RELT, TrkC, CSa, SREC-I, Nestin,
TPO, ErbB3, Kirrel3, FLRTY, Galectin-3, CXCL 16, JAM-B, DR4,Nogo Receptor, TLRS,
VEGF R2, Tie-2, lL-153 R, Caspr2, LTHR, LAMP, ALCAM, GLP-1, NG2, 1L.-22 R alpha 1,
AMIGO2, HCCAL, TFPE-2, LLBP-2, Desroglein 2, Aggrecan, Syntaxin 4, VAMP-1,
Nectin~2, FGF-21, Flt-3, GFAP, TIM-1, Inhibin A, Cadherin-4, P1GF-2, Newrogranin,
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HE4, 1L-23 R, Galectin-7, GALNTI, GITR L, CD14, R-8pondin 2, CK19, Cardiotrophin-
1, TREMLIL. HAPLNI, €D27, ANG-, Siglee-7, CDIIS, VEGF-C, TNF RIL PGRP-S,
SDF-la, PDGF-AB, GPVI, CD46, SCF R, Thrombospondin-35, 1L-1 RIi, Neuropilin-2,
Cadherin-13, E-Selectin, GITR, WISP-1, Renin, AgRP, MDL-1, ROBO3, RANTES,
Endocan, Granulysin, hCGb, Mesothelin, TLR 1, TRAIL, MOG, DDR1, NGF R, TRAIL
R3, Trypsin 3, ARSE, LIF R alpha, BATT R, CD157, Gramzyme A, 28B4, ESAM, TL-1
R4, CXCL14, IL-31, SIRP alpha, Uromodulin, CTRC, CEACAM-1, TARC, MIP-3a,
SDF-1b, NKpd6, MCP-3, 1L-32 alpha, TOFL3 FOLR2, CDSS, 1L-23, CD36, TNFDL, Shh-
N, Ficolin-1, Regd. ILT2, Mer, TREM-2, Fi-3L, CDS, Ho-6, CD229, Insulin, Syntaxin 6,
GRO, Bel-w, Lipocalin-2, PDGE-AA, TL-2 Ra, Angiogenin, LYVE-1, CD4d, RAGE,
CONE, Brevican, NAP-2, PUL EDAR, ADAMTSI, Kymureninase, PTHIR, IFN-
gamma R, Crkl, B7-1, PARC, Draxin, VE-Cadherin, Procalcitonin, SOX15, Kallikrein
H, BCMAL Dectin-2, EpUAM, HCC-4, TGFa, P10, BLAME, CILP-1, PIGF, LOX1,
MCP-2, Resistin, HVEM, ENPP-7, Syndecan-4, IL-2 Rg, MICA, Dopa DRecarboxylase,
NPDC-1, MCP-4, EG-VEGE, Glyeopretein V, Semaphorin 4G, IL-12p40, PSA-total, IL-
15, MAPID, Clg, TNF4, Dik, Endoglin, ENA-78, Reg3A, MIP-Ib, FGF-17, {L-6R, -8,
Galectin-8, CA4, Cystatin E M, FUTS, B7-H3, GCP-2, CD4GL, MDC, 4-18BB, HO-1,
SOST, SH0A L3, Kallikrein 7, or L-13.

The use of any one of claims 61 to 72, wherein the extracellular vesicles comprise one or
miore of the following nucleie acids: hsa-let-Ta~3p, hsa-let-Th-5p, hsa-lei-Te-5p, hsa-let-7d-
3p, hsa-let-7e-5p, hsa-lel-7g-5p, hsa-let-71, hsa-let-7i-3p, hsa-miR-100-5p, hsa-miR-103a-
3p, hsa~miR-~106a-3p, hsa-puR-106b-5p, hsa-mir-10h, hsa-miR~10b-3p, hsa-mir-1246, hsa~
mik-1246, hsa-miR-125a-5p, hsa-miR-1235b-5p, hsa-miR-130a-3p. hsa-mir-130b, hsa-miR-
130b-3p, hsa-miR~132-3p, hsa~-miR-136-5p, hsa-miR~138-5p, hsa-miR~13%-5p, hsa~-mir-
140, hsa-miR-140-3p, hsa-miR-145-5p, hsa-mir-146a, hsa-miR-146a- 5p, hsa-miR-14&a-
3p. hsa-miR-152-3p, hsa-miR-15a-5p, hsa-muR-15b-5p, hsa-mir-16-1, hsa-mir-16-2, hsa-
miR-16-%p, hsa-miR-1'7-5p, hsa-miR-181a-5p, hsa-miR-191-5p, hsa-miR-193a-5p, hsa-
miR-193b-3p, hsa-miR-19'7-3p, hsa-miR-19%a-3p, hsa-miR-19%a-5p, hsa-miR-189b-5p,
bsa~niR-19a-3p. hsa-miR~19b-3p, hsa-ouiR-20a~5p, hsa-mir-203a, bsa-piR-203a-3p, hea-
miR-214-3p, hsa-mir-21, hsa-miR-31-3p, hsa-miR-21-5p, hsa-mir-221, hsa-miR-221-3p.
hsa-mir-222, hsa-miR-222-3p, hsa-miR-22-3p, hsa-miR-23a-3p, hsa-miR-23b-3p, hsa-mir-
24-1, hsa-mir-24-2, hsa-miR-24-3p, hsa-mir-25, hsa-miR-25-3p, hsa-miR-26a-5p, hsa-

miR-27a-3p, hsa-mir-27h, hsa-miR-27b-3p, hsa-miR-29a-3p, hsa-miR-29¢-3p, hsa-niiR-
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30a-5p, hsa~-miR-30a~5p, hsa-miR~30b-5p, hsa-miR-~38¢-5p, hea-mir-30d, hsa-miR-30d-
5p, hsa-pur-30e. hsa-miR-~30e-5p, hsa-miR-31-3p, hsa-miR-31-5p, hsa-miR-320a, bsa-
miR-342-3p, hsa-miR-343-5p, hsa-miR-34a-5p, hsa-miR-361-5p, hsa-miR-376a-3p, hsa-
miR-376¢-3p, hea-miR~423-3p, hsa-miR-423-5p, hsa~miR-424-3p, hsa~-miR-484, hsa~mir-
486-1, hsa-mir-486-2, hsa-miR-486-5p, hsa-miR-570-3p, hsa-miR-574-3p, hsa-miRk-
663a, hsa-ouR-874-3p, hsa-mir-92a-1, bsa-mir-92a-2, bsa~miR-92a-3p, bsa~-miR-92b-3p,

hsa-mir-93, hsa-miR-93-5p, hsa-miR-940, hsa-miR-99a-5p, or hsa-miR-99b-5p.

74. The use of any one of clatims 61 to 73, wherein the composition s produced by:
(a) eulturing bone marrow-derived MSCs under the following conditions to produce an
MSC conditioned media;
(i} oxygen tension below 5%; and
{i1) culinre media baving a pH below 7;
(b} harvesting the MSC conditioned media; and
(¢) formulating the MSC conditioned media to produce the therapoutic MSC secretome
composition, wherein the therapeutic MSC secrefone composiiion cmprises profeins

and extracellular vesicles produced by the bone marrow-derived MSCs in step {a).
75, The use of claim 74, wherein the culture media is serum-free.

76. The use of claim 74 or 75, wherein the culture media bas a ghucose concentration below

4.5 g/L.
77. The use of any one of claims 61 to 76, wherein the subject has spinal onset tvpe ALS.
78. The use of any one of claims 61 to 76, wherein the subject has bulbar onset tvpe ALS,
79. The use of any one of claims 61 to 78, wherein the subject has advanced ALS.

&0, The use of any ove of claims 61 1o 79, wherein the subject presents with Hob-related

symptoms.

81. The use of any one of claims 61 to 80, whercin the subject presents with dysphagia or

speech difficulties.

82, The use of any one of claims 61 to 81, wherein the treating delays the progression of

ALS,

83. The use of any one of claiios 61 to 82, wherein the subject carries one or more aminoe acid

variations in SCD1 protein.
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84, The use of claim 83, wherein the one or more aminoe acid variations comprise G%3A.

85. The use of any one of claims 61 to 82, whoerein the subject carrics one or more dipeptide
repeats in COORET2 protein,

86. The use of claim &3, wherein the one or move dipeptide repeats comprise poly-GA. poly-
GP poly-GR, poly-PA, or poly-PR,

87. The use of any one of claims 61 1o 86, wherein the subject is a buman.

82. The use of any one of clatms 74 to 87, whereln the bone marrow-derived MSCs are
derived from luman bone marrow.

89. The use of any one of claims 67 to 88, wherein the composition is intravenously
administered to the subject.

G0, The use of any one of claims 61 to 89, wherein the dosage of the therapeutic MSC
secreiome composition adminisiered fo the sabject 15 a cell~equivalent dosage of 0.7 10 7
million cells'kyg.

91, The use of any one of claims 61 1o 89, wherein the therapeutic MSC secrelome
composition comprises $x10'% to 10x 10 cells/ml,

92, The use of any one of claims 61 to 89, wherein the therapeutic MSC secretone
composition comprises Sx10' to 1.5x10" exiracellalar vesicles.

93. The vse of any one of claims 61 to 92, wherein the composition is administered fo the

subject monthly for two or more months, or once every 1, 2, or 3 or more months.
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