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METHODS AND COMPOSITIONS FOR 
INHIBITING ADAM10 BIOLOGICAL 

ACTIVITIES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application claims claims the benefit of U.S. 
Provisional Patent Application Ser . Nos . 62 / 566,580 filed 
Oct. 2 , 2017 and 62 / 589,842 filed Nov. 22,2017 . The dis 
closure of each of these applications is incorporated herein 
by reference in its entirety . 

TECHNICAL FIELD 

[ 0002 ] The presently disclosed subject matter relates to 
compositions and methods pertaining to the inhibition of 
ADAM10 biological activities . In particular , the presently 
disclosed subject matter relates to modified ADAM10 pro 
domain peptides that , as a result of the modifications , exhibit 
increased stability to cleavage by furin and furin - like pro 
teases and meprin and meprin - like proteases . The presently 
disclosed subject matter further relates to the use of said 
modified ADAM10 prodomain peptides in cellular assays , 
and to the use of said modified ADAM10 prodomain pep 
tides for treatment of diseases , disorders , and conditions 
associated with undesirable ADAM10 biological activities 
such as cancer , inflammation , an allergic response , lupus , 
asthma , an infectious disease , and fibrosis . 

BACKGROUND 

[ 0003 ] ADAM10 is a member of the a disintegrin and 
metalloproteinase ( ADAM ) family ( Edwards et al . , 2008 ) 
that includes enzymes such as TACE ( ADAM17 ) , ADAMS , 
and ADAMS . In total , for humans , there are 33 ADAM 
family members . The ADAM proteins comprise a prodo 
main that is important for proper folding and transport of the 
enzyme through the cell , a catalytic domain containing a 
typical HEXXH motif , a disintegrin domain , that is used to 
interact with integrins , a cysteine rich region that is believed 
to be important for substrate recognition , a transmembrane 
domain , and a cytoplasmic tail that is involved in signaling 
events . 

[ 0004 ] Members of the ADAM family are known to cleave 
type I and type II single membrane spanning proteins from 
cells to generate soluble mature proteins that have varying 
physiological roles ( Edwards et al . , 2008 ) . For example , 
TACE is known to generate soluble epidermal growth factor 
( EGF ) ligands such as TGF - alpha , amphiregulin , and HB 
EGF ( Sabin et al . , 2004 ) . Similarly , ADAM10 activity 
generates soluble proteins including , but not limited to , EGF 
ligands , EGF , HB - EGF , and betacellulin ( Sabin et al . , 2004 ) , 
Notch , amyloid precursor protein , ephrins , cadherins , pro 
tocadherins , chemokines such as CXCL16 and CX3CL1 , 
HER2 , AXL , cMET , and CD23 , a low affinity receptor for 
IgE ( reviewed in Pruessmeyer & Ludwig , 2009 ) . Disruption 
of ADAM10 activity has been shown to decrease the level 
of soluble non - amyloidogenic APP both in vivo and in 
cell - based assays , suggesting that maintaining ADAM10 
activity may play a protective role in Alzheimer's disease for 
normal processing of soluble APP - a . In contrast , excess 
ADAM10 activity may promote cell growth in cancer pro 
liferation assays due to enhanced production of soluble 
epidermal growth factor ( EGF ) ligands and activation of the 
Notch and TGF beta signaling pathways . 

[ 0005 ] Inhibition of TACE activity is correlated with ben 
eficial effects in a tumor cell proliferation assay ( Witters et 
al . , 2008 ) . The mechanism for this inhibition of tumor cell 
proliferation is believed to be through prevention of EGF 
ligand release . For example , EGF ligands such as TGF 
alpha , amphiregulin , HB - EGF , EGF and betacellulin , once 
released , are capable of activating the EGF receptor , which 
in turn leads to cancer proliferation ( Pruessmeyer & Lud 
wig , 2009 ) . Similar to TACE , ADAM10 promotes produc 
tion of soluble EGF ligands such as EGF , HB - EGF , and 
betacellulin , however , unlike TACE , ADAM10 also gener 
ates soluble Notch and AXL that are known promoters of 
tumor cell proliferation ( Pruessmeyer & Ludwig , 2009 ) . 
Inhibition of ADAM10 prevents tumor proliferation ( Craw 
ford et al . , 2009 ) . 
[ 0006 ] In addition to EGF ligands , ADAM10 also gener 
ates soluble CD23 ( Lemieux et al . , 2007 ) . Release of CD23 
promotes allergic responses through activation of IgE . Met 
alloproteinase inhibitors have been shown to block CD23 
shedding and prevent allergic responses in both in vitro and 
in vivo assays ( Mathews et al . , 2011 ) . 
[ 0007 ] Accordingly , the ability to specifically modulate 
ADAM10 activity would be useful to study the biological 
functions of the protein , and for the treatment of disorders 
including but not limited to cancer , asthma , infectious dis 
eases , and allergic responses . 
[ 0008 ] Unfortunately , existing small molecule inhibitors 
are not specific for ADAM10 activity . For example , hydrox 
amates developed by GSK inhibit ADAM10 as well as other 
members of the matrix metalloproteinase family ( Ludwig et 
al . , 2005 ) . Inhibitors disclosed by Incyte also inhibit matrix 
metalloproteinases ( MMPs ) , and possibly other ADAM 
family members ( Zhou al . , 2006 ) . Such non - specific 
inhibition often leads to unwanted side effects , and in this 
case has prevented the compounds from being developed 
into pharmaceutical drugs ( Moss et al . , 2008 ) . 
[ 0009 ] ADAM family members are expressed as zymo 
gens with the prodomains maintaining the enzymes in a 
latent state . For example , the prodomain of TACE sup 
presses the activity of its catalytic domain with a K , of 50 nM 
and inhibits TACE activity in vivo ( Wong et al . , 2016 ) . The 
wild type prodomain of TACE , however , does not have good 
pharmacokinetic properties . Mutant prodomains that modi 
fied an upstream furin site and cysteine residue stabilized the 
TACE prodomain for in vivo use ( Wong et al . , 2016 ) . 
Likewise , the wild type prodomain of ADAM10 does not 
have good pharmacokinetic properties , thereby making it 
difficult to be used as a drug . The reason for the poor 
pharmacokinetics could be due to processing by a furin 
convertase at the upstream cleavage site ( amino acids 
48-51 ) , and / or processing by Meprin metalloproteinase , 
which was shown to cleave the prodomain of ADAM10 in 
vitro between amino acids 109 and 110. In addition , the sole 
cysteine at position 173 may interfere with the ability of the 
prodomain to have good pharmacokinetic properties as it 
can undergo oxidation to form a dimeric form of the 
prodomain . 
[ 0010 ] Accordingly , there is a need in the art for selective 
inhibitors of ADAM10 to study the biological functions of 
the proteins and to treat diseases , disorders , and conditions 
associated with undesirable ADAM10 biological activities . 
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SUMMARY 

[ 0011 ] This Summary lists several embodiments of the 
presently disclosed subject matter , and in many cases lists 
variations and permutations of these embodiments . This 
Summary is merely exemplary of the numerous and varied 
embodiments . Mention of one or more representative fea 
tures of a given embodiment is likewise exemplary . Such an 
embodiment can typically exist with or without the feature 
( s ) mentioned ; likewise , those features can be applied to 
other embodiments of the presently disclosed subject matter , 
whether listed in this Summary or not . To avoid excessive 
repetition , this Summary does not list or suggest all possible 
combinations of such features . 
[ 0012 ] In some embodiments , the presently disclosed sub 
ject matter provides ADAM10 modulating peptides . In some 
embodiments , the ADAM10 modulating peptides comprise , 
consist essentially of , or consist of an amino acid sequence 
comprising at least one amino acid substitution of at least 
one furin recognition site of SEQ ID NO : 1 or SEQ ID NO : 
2 and optionally further comprises at least one amino acid 
substitution of at least one meprin recognition site of SEQ 
ID NO : 1 or SEQ ID NO : 2 , and combinations thereof , such 
that the ADAM10 modulating peptide is less sensitive to 
cleavage by furin and optionally by both furin and meprin . 
In some embodiments , the at least one furin recognition site 
is selected from the group consisting of amino acid positions 
26-29 and amino acid positions 52-55 of SEQ ID NOs : 1 or 
SEQ ID NO : 2 ; and the at least one meprin recognition site 
is selected from the group consisting of amino acid positions 
1-36 , amino acid positions 63 , amino acid positions 

88/89 , amino acid positions 136-138 , amino acid positions 
169/170 , and amino acid positions 176-178 of SEQ ID NO : 
1 ; or amino acid positions 34-36 , amino acid positions 
62/63 , amino acid positions 88/89 , amino acid positions 
136-138 , and amino acid positions 169/170 of SEQ ID NO : 
2. In some embodiments , cysteine 151 of SEQ ID NO : 1 or 
SEQ ID NO : 2 is substituted with alanine , serine , glycine , or 
threonine , or is pegylated . In some embodiments , the 
ADAM10 modulating peptide comprises , consists essen 
tially of , or consists of an amino acid sequence as set forth 
in either of SEQ ID NOs : 3 and 4. In some embodiments , the 
ADAM10 modulating peptide comprises , consists essen 
tially of , or consists of an amino acid sequence that com 
prises an alanine at one or more of positions 26 , 28 and 29 
of SEQ ID NO : 3 or SEQ ID NO : 4 , an alanine at one or 
more of positions 52 , 54 and 55 of SEQ ID NO : 3 or SEQ 
ID NO : 4 , or any combination thereof ; and an alanine at one 
or both of positions 88 and 89 , an alanine at one or more of 
positions 176-178 of SEQ ID NO : 3 , or any combination 
thereof . In some embodiments , cysteine 151 of SEQ ID NO : 
3 or SEQ ID NO : 4 is substituted with alanine , serine , 
glycine , or threonine , or is pegylated . In some embodiments , 
the ADAM10 modulating peptide comprises , consists essen 
tially of , or consists of an amino acid sequence that com 
prises an alanine at one or more of positions 26 , 28 or 29 of 
SEQ ID NO : 3 or SEQ ID NO : 4 , an alanine at one or more 
of positions 52 , 54 or 55 of SEQ ID NO : 3 or SEQ ID NO : 
4 , or any combination thereof . In some embodiments and 
with reference to SEQ ID NO : 3 or SEQ ID NO : 4 , one or 
both of amino acid positions 29 and 55 are independently 
selected from the group consisting of alanine and lysine . In 
some embodiments , the ADAM10 modulating peptide fur 
ther comprises an alanine at one or more of positions 88 , 89 , 
177 , and 178 of SEQ ID NO : 3 and / or at positions 88 and 

89 of SEQ ID NO : 4 , or any combination thereof . In some 
embodiments , ADAM10 modulating peptide further com 
prises a modification at the cysteine at amino acid 151 
selected from the group consisting of substitution of the 
cysteine with serine , glycine , alanine , or threonine and 
pegylation of the cysteine . In some embodiments , amino 
acid 151 is serine or cysteine 151 is peglyated . 
[ 0013 ] In some embodiments , the ADAM10 modulating 
peptide further comprises a modification at the cysteine at 
amino acid 151 selected from the group consisting of 
substitution of the cysteine with serine , glycine , alanine , or 
threonine and pegylation of the cysteine . In some embodi 
ments , amino acid 151 is serine and in some embodiments 
amino acid 151 is pegylated . 
[ 0014 ] In some embodiments and with reference to SEQ 
ID NO : 3 or SEQ ID NO : 4 , one or both of amino acid 
positions 29 and 55 are independently selected from the 
group consisting of serine , glycine , and threonine . In some 
embodiments , amino acid position 151 of SEQ ID NO : 3 or 
SEQ ID NO : 4 is a serine , glycine , alanine , or threonine . In 
some embodiments , amino acid position 151 of SEQ ID NO : 
3 or SEQ ID NO : 4 is pegylated . In some embodiments , the 
N - terminus , the C - terminus , or both are pegylated . 
[ 0015 ] In some embodiments and with reference to SEQ 
ID NO : 3 or SEQ ID NO : 4 , amino acid position 26 is not 
arginine , amino acid position 27 is not alanine , amino acid 
position 28 is not lysine , and / or amino acid position 29 is not 
arginine ; and / or amino acid position 52 is not arginine , 
amino acid position 53 is not methionine , amino acid 
position 54 is not lysine , and / or amino acid position 55 is not 
arginine ; and / or amino acid position 34 is not glutamic acid , 
amino acid position 35 is not aspartic acid , and / or amino 
acid position 36 is not glutamine ; amino acid position 62 is 
not aspartic acid and / or amino acid position 63 is not 
glutamic acid ; and / or amino acid position 88 is selected 
from the group consisting of alanine , serine , glycine , threo 
nine , and asparagine and / or amino acid position 89 is 
selected from the group consisting of alanine , serine , gly 
cine , threonine , and asparagine ; and / or amino acid position 
136 is not glutamic acid , amino acid position 137 is not 
aspartic acid , and / or amino acid position 138 is not aspartic 
acid ; and / or amino acid position 151 is not cysteine ; and / or 
amino acid position 169 is not glutamic acid and / or amino 
acid position 170 is not glutamic acid ; and / or amino acid 
positions 176-178 of SEQ ID NO : 3 are each independently 
selected from the group consisting of glutamine , alanine , 
serine , glycine , threonine , and asparagine , provided that the 
amino acid sequence at positions 176-178 is not glutamine ! 
glutamic acid / glutamic acid . In some embodiments , the 
amino acid at position 151 is selected from the group 
consisting of serine , glycine , alanine , and threonine . In some 
embodiments , the N - terminus , the C - terminus , the cysteine 
at position 151 , or any combination thereof is pegylated . 
[ 0016 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of one 
or more modifications that inactivate a furin recognition site 
at amino acid positions 26-28 of SEQ ID NOs : 1 or SEQ ID 
NO : 2 , a furin recognition site at amino acid positions 52-54 
of SEQ ID NOs : 1 or SEQ ID NO : 2 , or both . 
[ 0017 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of one 
or more modifications that inactivate a meprin recognition 
site at amino acid positions amino acid positions 34-36 of 
SEQ ID NO : 1 or SEQ ID NO : 2 , amino acid positions 62 
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and 63 of SEQ ID NO : 1 or SEQ ID NO : 2 , amino acid 
positions 88 and 89 of SEQ ID NO : 1 or SEQ ID NO : 2 , 
amino acid positions 136-138 of SEQ ID NO : 1 or SEQ ID 
NO : 2 , amino acid positions 169 and 170 of SEQ ID NO : 1 
or SEQ ID NO : 2 , amino acid positions 176-178 of SEQ ID 
NO : 1 , or any combination thereof . 
[ 0018 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of at 
least two modifications that inactivate the meprin recogni 
tion site at amino acid positions 88 and 89 of SEQ ID NO : 
1 and amino acid positions 176-178 of SEQ ID NO : 1 . 
[ 0019 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of a 
plurality of modifications that inactivate the furin recogni 
tion sites at amino acid positions 26-28 and 52-54 of SEQ ID 
NOs : 1 or SEQ ID NO : 2 ; and the meprin recognition sites 
at amino acid positions 34-36 , 62 and 63 , 88 and 89 , 
136-138 , and 169 and 170 of SEQ ID NO : 1 or SEQ ID NO : 
2 ; and optionally further inactivate the meprin recognition 
site at amino acid positions 176-178 of SEQ ID NO : 1 . 
[ 0020 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of a 
plurality of modifications that inactivate the furin recogni 
tion sites at amino acid positions 26-28 and 52-54 of SEQ ID 
NOs : 1 or SEQ ID NO : 2 ; and the meprin recognition sites 
at amino acid positions 88 and 89 and 176-178 of SEQ ID 
NO : 1 . 
[ 0021 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of an 
amino acid sequence that with reference to SEQ ID NO : 1 , 
comprises amino acid substitutions as defined in SEQ ID 
NO : 3 at one or more of amino acid positions 26-29 ; and one 
or more of amino acid positions 52-55 ; and amino acid 
positions 88/89 ; and amino acid positions 176-178 . In some 
embodiments , amino acid position 151 is selected from the 
group consisting of serine , glycine , alanine , and threonine or 
the cysteine at amino acid position 151 is pegylated . In some 
embodiments , the ADAM10 modulating peptide further 
comprises a PEG moiety at the N - terminus , the C - terminus , 
amino acid position 151 , or any combination thereof . In 
some embodiments , the ADAM10 modulating peptide fur 
ther comprises a PEG moiety at the N - terminus , the C - ter 
minus , amino acid position 151 , or any combination thereof . 
[ 0022 ] In some embodiments , the ADAM10 modulating 
peptide further comprises one or more amino acid substitu 
tions as defined in SEQ ID NO : 3 at one or more of the 
meprin recognition sites at amino acid positions 34-36 , 
62/63 , 136-138 , and 169/170 of SEQ ID NO : 1 or SEQ ID 
NO : 2 and optionally 176-178 of SEQ ID NO : 1. In some 
embodiments , at least one of the amino acid substitutions is 
an alanine substitution . In some embodiments , the ADAM10 
modulating peptide further comprises a PEG moiety at the 
N - terminus , the C - terminus , amino acid position 151 , or any 
combination thereof . In some embodiments , the ADAM10 
modulating peptide further comprises a PEG moiety at the 
N - terminus , the C - terminus , amino acid position 151 , or any 
combination thereof . 
[ 0023 ] In some embodiments , the ADAM10 modulating 
peptide comprises an amino acid sequence as set forth in any 
of SEQ ID NOs : 5-71,814 . In some embodiments and with 
reference to SEQ ID NO : 1 , each of amino acid positions 29 
and 55 are substituted with conservative amino acid changes 
serine , glycine , threonine or serine ; at least one of each of 
amino acid positions 34-36 are substituted are substituted 

with conservative amino acid changes asparagine , serine , 
glycine , threonine or serine ; at least one of amino acid 
positions 62 and 63 are substituted with conservative amino 
acid changes asparagine , serine , glycine , threonine or serine ; 
at least one of amino acid positions 88 and 89 are substituted 
with conservative amino acid changes asparagine , serine , 
glycine , threonine or serine ; at least one of amino acid 
positions 136-138 are substituted are substituted with con 
servative amino acid changes asparagine , serine , glycine , 
threonine or serine ; at least one of amino acid positions 169 
and 170 are substituted are substituted with conservative 
amino acid changes asparagine , serine , glycine , threonine 
serine ; at least one of amino acid positions 176-178 are 
substituted with conservative amino acid changes aspara 
gine , serine , glycine , threonine or serine . In some embodi 
ments , the ADAM10 modulating peptide further comprises 
a PEG moiety at the N - terminus , the C - terminus , amino acid 
position 151 of SEQ ID NO : 1 , or any combination thereof . 
[ 0024 ] In some embodiments , the ADAM10 modulating 
peptide comprises an amino acid sequence at least 87 % , 
88 % , 89 % , 90 % , 91 % 92 % 93 % , 94 % , 95 % , 96 % , 97 % , 
98 % , or 99 % identical to any of SEQ ID NOs : 5-71,814 . In 
some embodiments , the amino acid sequence comprises one 
or more amino acid substitutions of SEQ ID NOs : 5-6,281 
at an amino acid position selected from the group consisting 
of amino acid positions 26 , 28 , 29 , 34-36 , 52 , 54,55 , 62 , 63 , 
88 , 89 , 136-138 , 151 , 169-178 , 182 , and 183 as defined in 
SEQ ID NO : 3 for these amino acid positions . In some 
embodiments , amino acid position 151 is selected from the 
group consisting of serine , glycine , alanine , and threonine or 
the cysteine at amino acid position 151 is pegylated . In some 
embodiments and with reference to SEQ ID NO : 1 , at least 
one of amino acids 26 , 28 and 29 and / or at least one of 
amino acids 52 , 54 and 55 are substituted are substituted 
with conservative amino acid changes serine , glycine , threo 
nine or serine ; and at least one amino acids of position 88/89 
and / or 176-178 are substituted with conservative amino acid 
changes asparagine , serine , glycine , threonine or serine . In 
some embodiments , the ADAM10 modulating peptide fur 
ther comprises a PEG moiety at the N - terminus , the C - ter 
minus , amino acid position 151 of SEQ ID NO : 1 , or any 
combination thereof . 
[ 0025 ] The presently disclosed subject matter also pro 
vides in some embodiments ADAM10 modulating peptides 
comprising , consisting essentially of , or consisting of SEQ 
ID NO : 1 or SEQ ID NO : 2 conjugated to a PEG moiety . In 
some embodiments , the PEG moiety is conjugated to the 
cysteine at amino acid position 151 of SEQ ID NO : 1 or SEQ 
ID NO : 2 . 
[ 0026 ] The presently disclosed subject matter also pro 
vides in some embodiments ADAM10 modulating peptides comprising , consisting essentially of , or consisting of an 
amino acid sequence as set forth in any one of SEQ ID NOs : 
5,6,9 , 34 , 36 , and 62-71 . In some embodiments , the peptide 
comprises , consists essentially of , or consists of an amino 
acid sequence as set forth in SEQ ID NO : 62 or SEQ ID NO : 
63 . 
[ 0027 ] The presently disclosed subject matter also pro 
vides in some embodiments ADAM10 modulating peptides comprising , consisting essentially of , or consisting of an 
amino acid sequence that is at least 87 % , 88 % , 89 % , 90 % , 
91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 98 % , or 99 % 
identical to any one of SEQ ID NOs : 5 , 6 , 9 , 34 , 36 , and 
62-71 . In some embodiments , the amino acid sequence is at 
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least 87 % , 88 % , 89 % , 90 % , 91 % , 92 % , 93 % , 94 % , 95 % , 
96 % , 97 % , 98 % , or 99 % identical to SEQ ID NO : 62 or SEQ 
ID NO : 63 . 
[ 0028 ] The presently disclosed subject matter also pro 
vides in some embodiments ADAM10 modulating peptides 
comprising , consisting essentially of , or consisting of an 
amino acid sequence that is at least 87 % , 88 % , 89 % , 90 % , 
91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 98 % , or 99 % 
identical to SEQ ID NO : 3 of SEQ ID NO : 4. In some 
embodiments , as compared to SEQ ID NO : 3 , the amino acid 
sequence comprises one or more conservative amino acid 
substitutions at one or more positions selected from the 
group consisting of positions 39 , 48 , 73 , 107 , 115 , 126 , 135 , 
171-175 , 182 , and 183 of SEQ ID NO : 3 or the correspond 
ing positions in SEQ ID NO : 4. In some embodiments , as 
compared to SEQ ID NO : 3 , the amino acid sequence 
comprises a leucine substitution at amino acid position 39 , 
an alanine substitution at amino acid position 48 , a proline 
substitution at amino acid position 73 , a lysine substitution 
at amino acid position 107 , an isoleucine substitution at 
amino acid position 115 , an isoleucine substitution at amino 
acid position 126 , or any combination thereof . In some 
embodiments , as compared to SEQ ID NO : 3 , the amino acid 
sequence is selected from the group consisting of SEQ ID 
NOS : 64-66 . In some embodiments , the amino acid sequence 
comprises at least one introduction of a cysteine into any one 
of SEQ ID NOs : 5 , 6 , 9 , 34 , 36 , and 62-71 internally , at the 
N - terminus , at the C - terminus , or any combination thereof , 
and further wherein the at least one introduced cysteine 
results from a substitution of one or more amino acids of 
SEQ ID NOs : 5 , 6 , 9 , 34 , 36 , and 62-71 , an insertion of a 
cysteine into any one of SEQ ID NO : 5 , 6 , 9 , 34 , 36 , and 
62-71 , or any combination thereof . In some embodiments , 
the introduced cysteine is pegylated . In some embodiments , 
the pegylated introduced cysteine is located within the first 
20 amino acids of any one of SEQ ID NOs : 5 , 6 , 9 , 34 , 36 , 
and 62-71 ; within the last 20 amino acids of any one of SEQ 
ID NOs : 5 , 6 , 9 , 34 , 36 , and 62-71 . 
[ 0029 ] In some embodiments , the amino acid sequence 
comprises at least one introduction of a cysteine into any one 
of SEQ ID NOs : 5-6,281 internally , at the N - terminus , at the 
C - terminus , or any combination thereof , and further wherein 
the at least one introduced cysteine results from a substitu 
tion of one or more amino acids of SEQ ID Nos : 5-6281 , or 
any combination thereof . In some embodiments , the intro 
duced cysteine is pegylated . In some embodiments , the 
pegylated introduced cysteine is located within the first 20 
amino acids of any one of SEQ ID NOs : 5-6,281 ; within the 
last 20 amino acids of any one of SEQ ID NOs : 5-6281 . 
[ 0030 ] In some embodiments , the amino acid sequence 
comprises at least one introduction of a cysteine into any one 
of SEQ ID NOs : 6,282-71,814 internally , at the N - terminus , 
at the C - terminus , or any combination thereof , and further 
wherein the at least one introduced cysteine results from a 
substitution of one or more amino acids of SEQ ID Nos : 
6,282-71,814 , or any combination thereof . In some embodi 
ments , the introduced cysteine is pegylated . In some 
embodiments , the pegylated introduced cysteine is located 
within the first 20 amino acids of any one of SEQ ID NOs : 
6,282-71,814 ; within the last 20 amino acids of any one of 
SEQ ID NOs : 5-6281 . 
[ 0031 ] In some embodiments , the amino acid sequence 
comprises at least one introduction of a cysteine into any one 
of SEQ ID NOs : 3 and 4 internally , at the N - terminus , at the 

C - terminus , or any combination thereof , and further wherein 
the at least one introduced cysteine results from a substitu 
tion of one or more amino acids of SEQ ID Nos : 3 and 4 , or 
any combination thereof . In some embodiments , the intro 
duced cysteine is pegylated . In some embodiments , the 
pegylated introduced cysteine is located within the first 20 
amino acids of any one of SEQ ID NOs : 3 and 4 ; within the 
last 20 amino acids of any one of SEQ ID NOs : 3 and 4 . 
[ 0032 ] In some embodiments of the ADAM10 modulating 
peptides of the presently disclosed subject matter , the 
ADAM10 modulating peptide comprises one or more modi 
fications selected from the group consisting of conservative 
amino acid substitutions , non - natural amino acid substitu 
tions , D- or D , L - racemic mixture isomer form amino acid 
substitutions , amino acid chemical substitutions , carboxy - or 
amino - terminal modifications , addition of one or more gly 
cosyl groups , and conjugation to a molecule selected from 
the group consisting of a fatty acid , a PEG , a sugar , a 
fluorescent molecule , a chromophore , a radionuclide , a 
bioconjugate , a tag that can be employed for purification 
and / or isolation of the ADAM10 modulating peptide , and an 
antibody or a paratope - containing fragment or derivative 
thereof . 
[ 0033 ] The presently disclosed subject matter also pro 
vides ADAM10 modulating peptides comprising , consisting 
essentially of , or consisting of an amino acid sequence 
selected from the group consisting of ( i ) an amino acid 
sequence that is at least 87 % , 88 % , 89 % , 90 % , 91 % 92 % , 
93 % , 94 % , 95 % , 96 % , 97 % , 98 % , or 99 % identical to SEQ 
ID NO : 3 or SEQ ID NO : 4 ; ( ii ) an amino acid sequence that 
is at least 87 % , 88 % , 89 % , 90 % , 91 % 92 % , 93 % , 94 % , 
95 % , 96 % , 97 % , 98 % , or 99 % identical to SEQ ID NO : 1 
or SEQ ID NO : 2 that comprises at least one amino acid 
substitution at one or more of amino acid positions 26-29 , 
34-36 , 52-55 , 62/63 , 88/89 , 136-138 , and 169/170 of SEQ 
ID NO : 1 or SEQ ID NO : 2 and / or amino acid positions 
176-178 of SEQ ID NO : 1 ; ( iii ) an amino acid sequence of 
( i ) or ( ii ) above that is pegylated at or near the N - terminus , 
at or near the C - terminus , at Cys151 of SEQ ID NO : 1 or 2 , 
or any combination thereof ; and ( iv ) an amino acid sequence 
as set forth in SEQ ID NO : 1 or SEQ ID NO : 2 , wherein the 
amino acid sequence is pegylated at or near the N - terminus , 
at or near the C - terminus , at Cys151 of SEQ ID NO : 1 or 2 , 
or any combination thereof . 
[ 0034 ] The presently disclosed subject matter also pro 
vides in some embodiments compositions comprising one or 
more ADAM10 modulating peptides as disclosed herein . 
[ 0035 ] The presently disclosed subject matter also pro 
vides in some embodiments pharmaceutical compositions 
comprising one or more ADAM10 modulating peptides as 
disclosed herein and a pharmaceutically acceptable carrier 
or excipient . In some embodiments , the pharmaceutically 
composition is pharmaceutically acceptable for use in a 
human . 
[ 0036 ] The presently disclosed subject matter also pro 
vides in some embodiments polypeptides comprising , con 
sisting essentially of , or consisting of an amino acid 
sequence as set forth in any of SEQ ID NOs : 5-71,814 . In 
some embodiments , the polypeptide is pegylated . 
[ 0037 ] The presently disclosed subject matter also pro 
vides in some embodiments polypeptides comprising , con 
sisting essentially of , or consisting of an amino acid 
sequence as set forth in any of SEQ ID NOs : 5-6,281 . In 
some embodiments , wherein the polypeptide is pegylated . In 
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some embodiments , the polypeptide further comprises a tag , 
optionally a His tag or any other peptide or non - peptide tag 
that can be employed for purification and / or isolation of the 
polypeptide . In some embodiments , the tag is releasable 
from the polypeptide by proteolytic cleavage . 
[ 0038 ] In some embodiments , the polypeptide is adapted 
for in vitro use . In some embodiments , the polypeptide is 
adapted for in vivo use . 
[ 0039 ] The presently disclosed subject matter also pro 
vides in some embodiments polypeptides comprising , con 
sisting essentially of , or consisting of SEQ ID NO : 1 or SEQ 
ID NO : wherein at least one meprin cleavage site and at 
least one furin cleavage site comprises an amino acid 
substitution as set forth in SEQ ID NO : 3 or SEQ ID NO : 4 
that renders the polypeptide less susceptible to cleavage by 
meprin and by furin . In some embodiments , the polypeptide 
is pegylated . In some embodiments , cysteine 151 is conju 
gated to one or more moieties selected from the group 
consisting of a moiety that improves potency , solubility , or 
a pharmacokinetic property of the polypeptide relative to a 
wild type ADAM10 polypeptide ; a chromophore ; a fluoro 
phore ; and a radionucleotide ; wherein the one or more 
moieties facilitates study of a pharmacokinetic and / or a 
pharmacodynamic property of the polypeptide . 
[ 0040 ] The presently disclosed subject matter also pro 
vides in some embodiments polypeptides comprising , con 
sisting essentially of , or consisting of an amino acid 
sequence as set forth in one of SEQ ID NOs : 6282-71,814 , 
wherein the polypeptides further comprise a spacer contain 
ing one or more charged residues selected from the group 
consisting of Asp , Glu , Arg , and Lys added at the N - termi - 
nus , the C - terminus , or both , and further wherein presence 
of the added one or more charged residues results in 
improved solubility of the polypeptide as compared to the 
polypeptide lacking the added one or more charged residues . 
[ 0041 ] The presently disclosed subject matter also pro 
vides in some embodiments polypeptides comprising , con 
sisting essentially of , or consisting of an amino acid 
sequence as set forth in one of SEQ ID NOs : 5-6,281 , 
wherein the polypeptides further comprise a spacer contain 
ing one or more charged residues selected from the group 
consisting of Asp , Glu , Arg , and Lys added at the N - termi 
nus , the C - terminus , or both , and further wherein presence 
of the added one or more charged residues results in 
improved solubility of the polypeptide as compared to the 
polypeptide lacking the added one or more charged residues . 
[ 0042 ] The presently disclosed subject matter also pro 
vides in some embodiments methods for modulating 
ADAM10 biological activities in vitro , ex vivo , or in vivo . 
In some embodiments , the methods comprising contacting a 
solution or a cell comprising an ADAM10 polypeptide with 
one or more ADAM10 modulating peptides as disclosed 
herein or a composition as disclosed herein , wherein the 
contacting comprises contacting the ADAM10 polypeptide 
with an amount of the ADAM10 modulating peptide suffi 
cient to modulate a biological activity of the ADAM10 
polypeptide . 
[ 0043 ] The presently disclosed subject matter also pro 
vides in some embodiments methods for inhibiting 
ADAM10 biological activities in vivo . In some embodi 
ments , the methods comprise administering to a subject a 
composition comprising , consisting essentially of , or con 
sisting of one or more ADAM10 modulating peptides as 
disclosed herein via a route and in an amount sufficient to 

inhibit a biological activity of an ADAM10 polypeptide in 
the subject . In some embodiments , the ADAM10 modulat 
ing peptide is pegylated . 
[ 0044 ] The presently disclosed subject matter also pro 
vides in some embodiments methods for inhibiting 
ADAM10 biological activities associated with a disease , 
disorder , or condition in a subject . In some embodiments , the 
methods comprise contacting an ADAM10 polypeptide 
present in a subject with an effective amount of one or more 
ADAM10 modulating peptides as disclosed herein , wherein 
the disease , disorder , or condition is selected from the group 
consisting of cancer , inflammation , an allergic response , 
lupus , asthma , an infectious disease , and fibrosis , and further 
wherein the subject has the disease , disorder , or condition or 
is predisposed thereto . In some embodiments , the disease , 
disorder , or condition results at least in part from excess cell 
proliferation associated with an ADAM10 biological activ 
ity . In some embodiments , the disease , disorder , or condition 
is characterized at least in part by presence of an excess of 
ADAM10 biological activity or protein . 
[ 0045 ] The presently disclosed subject matter also pro 
vides in some embodiments methods for inhibiting release 
of an ADAM10 substrate from a cell . In some embodiments , 
the methods comprise contacting the cell with one or more 
ADAM10 modulating peptides as disclosed herein in an 
amount sufficient to inhibit release of the ADAM10 sub 
strate from the cell . In some embodiments , the ADAM10 
substrate is selected from the group consisting of CD23 , 
IL6 - R , EGF , Her - 2 , HB - EGF , betacellulin , jagged - 1 , Notch 
receptor 1 , Notch receptor 3 , RAGE , fractalkine , MICA A , 
I - TAC , HGFR , GITR , GM - CSF , an IGF soluble receptors , 
and TGF beta . In some embodiments , the cell is present in 
or has been isolated from a subject . 
[ 0046 ] Thus , it is an object of the presently disclosed 
subject matter to provide ADAM10 modulating peptides 
that comprise modifications at one or more furin sites and / or 
one or more meprin sites such that the modified ADAM10 
peptides are more resistant to cleavage by furin and / or 
meprin as compared to an identical peptide lacking the 
modifications . 
[ 0047 ] An object of the presently disclosed subject matter 
having been stated above , other objects and advantages will 
become apparent upon a review of the following Detailed 
Description and Examples , particularly in view of the Fig 
ures . 

BRIEF DESCRIPTION OF THE FIGURES 

[ 0048 ] FIG . 1 is a image of a Coomassie - stained SDS 
PAGE gel showing the results of furin cleavage of C - termi 
nal His - tagged wild type ( WT ) and pegylated ( Peg ) human 
ADAM10 peptides corresponding to amino acids 23-211 of 
the wild type human ADAM10 prodomain ( i.e. , SEQ ID 
NO : 1 ) at 0 , 13 , 26 , and 60 minutes . The left - most lane 
shows the positions of various molecular weight markers . 
The uncleaved peptide migrated at about 25 kiloDaltons 
( kDa ) and its position can be seen between the top and the 
middle arrows on the right of the Figure . The arrows on the 
right side of the Figure show the positions of the cleaved 
pegylated peptide ( top arrow ) , the 19.7 kDa product pro 
duced by cleavage between amino acids 51 and 52 of the 
non - pegylated wild type human ADAM10 prodomain ( i.e. , 
between amino acids 29 and 30 of SEQ ID NO : 1 ; middle 
arrow ) , and 16.5 kDa product produced by cleavage between 
amino acids 77 and 78 of the non - pegylated wild type human 
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ADAM10 prodomain ( i.e. , between amino acids 55 and 56 
of SEQ ID NO : 1 ; lower arrow ) after cleavage and recovery 
of the C - terminal cleavage products using an Ni - NTA resin 
to bind the His tag . It is noted that since the N - terminus was 
not tagged , only one cleavage product was recovered per 
cleavage reaction . The pegylated ( Peg ) human ADAM10 
peptides corresponding to amino acids 23-211 of the wild 
type human ADAM10 prodomain ( i.e. , SEQ ID NO : 1 ) in 
lanes 2 , 4 , 6 , and 8 migrated at about 40 kDa due to the 
presence of the 10 kDa PEG moiety . 
[ 0049 ] FIG . 2 is a image of a Coomassie - stained SDS 
PAGE gel showing the results of furin cleavage of non 
pegylated peptides of SEQ ID NO : 6 ( also referred to herein 
as mutt ) and SEQ ID NO : 1 ( i.e. , wild type ) . Lane 1 shows 
a SEQ ID NO : 6 negative control ( i.e. , no furin ) . Lane 2 
shows SEQ ID NO : 6 plus furin . Lane 3 shows a wild type 
negative control ( i.e. , no furin ) . Lane 4 shows SEQ ID NO : 
1 plus furin . 
[ 0050 ] FIG . 3 is a image of a Coomassie - stained SDS 
PAGE gel showing the results of meprin cleavage of SEQ ID 
NO : 1. Lane 1 is SEQ ID NO : 1 cleaved with meprin . Lane 
2 is a negative control that includes activation buffer with 
furin used to activate the meprin . Lane 3 is the activation 
buffer with meprin . Lane 4 is blank . Lane 5 shows the 
positions of various molecular weight markers . There are 
multiple meprin recognition sites in SEQ ID NO : 1 , resulting 
in a cleavage pattern as set forth in Lane 1. The cleaved 
fragments corresponded to uncleaved SEQ ID NO : 1 ( un 
cleaved ) , and fragments that included amino acids 1-177 of 
SEQ ID NO : 1 ( 1-177 ) , amino acids 1-169 of SEQ ID NO : 
1 ( 1-169 ) , amino acids 34 / 35-189 of SEQ ID NO : 1 ( -34 
189 ) , amino acids 1-136 of SEQ ID NO : 1 ( 1-136 ) , amino 
acids 88-189 of SEQ ID NO : 1 ( 88-189 ) , and several smaller 
fragments that presumably derived from cleavage at mul 
tiple cleavage sites within SEQ ID NO : 1 ( small cleavage 
products ) . 
[ 0051 ] FIG . 4 is a image of a Coomassie - stained SDS 
PAGE gel showing the results of meprin cleavage of SEQ ID 
NO : 1 or a peptide of SEQ ID NO : 9. SEQ ID NO : 9 , also 
referred to herein as mut3 , included alanine substitutions 
that inactivated the two furin sites of SEQ ID NO : 1 ( at 
amino acids 28 and 54 of SEQ ID NO : 1 ) and alanine 
substitutions that inactivated two ( 2 ) meprin sites of SEQ ID 
NO : 1 ( at amino acids 88 and 177 of SEQ ID NO : 1 ) . Lane 
1 is SEQ ID NO : 1 without meprin , Lane 2 is SEQ ID NO : 
1 plus meprin . Lane 3 is SEQ ID NO : 7 without meprin . 
Lane 4 is SEQ ID NO : 7 plus meprin . 
[ 0052 ] FIG . 5A is a bar graph of percent inhibition of 
MDA - MB - 468 cell proliferation in the presence of SEQ ID 
NO : 1 ( Wt ) , SE ID NO : 1 pegylated at cysteine 151 ( WT 
PEG ) , SEQ ID NO : 5 ( MUT1 ) , SEQ ID NO : 6 ( MUT2 ) , or 
pegylated SEQ ID NO : 5 ( MUTI PEG ) . Error bars are 
standard error of the mean ( SEM ) calculated from samples 

run in quadruplicate . 
[ 0053 ] FIG . 5B is a bar graph of the rate of cell growth of 
MDA - MB - 468 in the presence of vehicle ( 20 mM Tris , 40 
mM NaCl , 10 % glycerol ) or SEQ ID NO : 62. P < 0.0001 . 
Error bars are Estandard error of the mean ( SEM ) calculated 
from samples run in quadruplicate . 
[ 0054 ] FIGS . 6A - 6D are bar graphs presenting the results 
of experiments testing the pharmacokinetic properties of 
various modified ADAM10 peptides as measured by the 
abilities of sera isolated from mice that had received a single 
intraperitoneal dose of those various modified ADAM10 

peptides to inhibit ADAM10 activity . FIG . 6A is a bar graph 
showing serum levels ( in uM ) of modified ADAM10 pep 
tides . FIG . 6B is a bar graph showing serum levels ( in nM ) 
of modified ADAM10 peptides . FIG . 6C is a bar graph 
showing serum concentrations in nM ) of modified 
ADAM10 peptides . FIG . 6D is a bar graph showing serum 
concentrations ( in nM ) of modified ADAM10 peptides . 
[ 0055 ] FIG . 7 is a bar graph showing serum concentrations 
( in nM ) of modified ADAM10 peptides . 
[ 0056 ] FIGS . 8A - 8C are images of Coomassie - stained 
SDS - PAGE gels showing the results of testing the noted 
SEQ ID NOs . for resistance to cleavage by furin . FIG . 8A 
shows the result of testing SEQ ID NOs : 62 , 63 , 34 , and a 
pegylated version of SEQ ID NO : 71 at 3 , 10 , 20 , and 120 
minutes after adding furin . FIG . 8B shows the result of 
testing SEQ ID NOs : 62 , 65 , and 68 at 0 , 20 , 40 , and 120 
minutes after adding furin . FIG . 8C shows the result of 
testing SEQ ID NOs : 63 and pegylated versions of SEQ ID 
NOs : 69 , 70 , and 71 at 0 , 30 , and 120 minutes after adding 
furin . 
[ 0057 ] FIGS . 9A - 9C are images of Coomassie - stained 
SDS - PAGE gels showing the results of testing the noted 
SEQ ID NOs . for resistance to cleavage by meprin . FIG.9A 
shows the result of testing SEQ ID NOs : 5 , 62 , 63 , and 34 
at 0 and 10 minutes after adding meprin . FIG . 9B shows the 
result of testing SEQ ID NOs : 34 , 66 , 67 , and 68 at 0 and 17 
minutes after adding meprin . FIG . 9C shows the result of 
testing SEQ ID NOs : 63 and pegylated versions of SEQ ID 
NOs : 69 ( 69P ) , 70 ( 70P ) , and 71 ( 71P ) at 2 and 10 minutes 
after adding meprin . 
[ 0058 ] FIG . 10 is a bar graph showing the results of a 
Hollow Fiber Model test of SEQ ID NO : 62 versus a 
negative vehicle control . * : P < 0.05 . Error bars are standard 
error of the mean ( SEM ) calculated from samples run in 
sextuplicate . 
[ 0059 ] FIG . 11 is a bar graph showing the extent of 
inhibition of CD23 shedding in vivo at 24 and 48 hours by 
mut2 / SEQ ID NO : 6 ( middle bar of each pair ) as compared 
to a negative vehicle control ( left bar of each pair ) and the 
wild type sequence of SEQ ID NO : 1 ( right bar of each pair ) . 
Error bars are standard error of the mean ( SEM ) calculated 
from samples run in triplicate . 

REFERENCE TO SEQUENCE LISTING 
SUBMITTED ON COMPACT DISC 

[ 0060 ] The Sequence Listing associated with the instant 
disclosure has been submitted as a 123.3 MB file on a 
compact disc . The compact disc is marked in indelible ink to 
identify the Applicants , Title , File Name ( FINAL_3217-2 
2_ST25.txt ) , Creation Date ( Oct. 2 , 2018 ) , Computer Sys 
tem ( IBM - PC / MS - DOS / MS - Windows ) , Docket No. ( 3217 / 
2/2 ) , and the Serial No. of the corresponding U.S. utility 
application . The Sequence Listing submitted on compact 
disc is hereby incorporated by reference into the instant 
disclosure . 

BRIEF DESCRIPTION OF THE SEQUENCE 
LISTING 

[ 0061 ] SEQ ID NO : 1 is the amino acid sequence of a wild 
type human ADAM10 prodomain peptide . It corresponds to 
amino acids 23-211 of Accession No. NP_001101.1 of the 
GENBANK® biosequence database 
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[ 0062 ] SEQ ID NO : 2 is the amino acid sequence of a wild 
type murine ADAM10 prodomain peptoide . It corresponds 
to amino acids 23-212 of Accession No. NP_031425.2 of the 
GENBANK® biosequence database . 
[ 0063 ] SEQ ID NO : 3 is a consensus amino acid sequence 
for the ADAM10 modulating peptides of the presently 
disclosed subject matter that are based on SEQ ID NO : 1. As 
compared to SEQ ID NO : 1 , SEQ ID NO : 3 includes 24 
amino acid positions that can be substituted individually or 
in any combination or subcombination . The 24 amino acid 
positions correspond to two ( 2 ) furin recognition sites , six 
( 6 ) meprin recognition sites , and the single cysteine present 
in SEQ ID NO : 1 at position 151 . 
[ 0064 ] SEQ ID NO : 4 is a consensus amino acid sequence 
for the ADAM10 modulating peptides of the presently 
disclosed subject matter that are based on SEQ ID NO : 2. As 
compared to SEQ ID NO : 2 , SEQ ID NO : 4 includes 21 
amino acid positions that can be substituted individually or 
in any combination or subcombination . The 21 amino acid 
positions correspond to two ( 2 ) furin recognition sites , five 
( 5 ) meprin recognition sites , and the single cysteine present 
in SEQ ID NO : 2 at position 151 . 
[ 0065 ) SEQ ID NOs : 5-71,814 are the amino acid 
sequences of exemplary ADAM10 modulating peptides of 
the presently disclosed subject matter that correspond to 
embodiments of SEQ ID NO : 3 or SEQ ID NO : 4 . 

the individual steps in an unnecessary fashion . Nevertheless , 
the specification and claims should be read with the under 
standing that such combinations are entirely within the 
scope of the invention and the claims . 
[ 0072 ] Following long - standing patent law convention , 
the terms “ a ” , “ an ” , and “ the ” refer to “ one or more ” when 
used in this application , including the claims . For example , 
the phrase “ an antibody ” refers to one or more antibodies , 
including a plurality of the same antibody . Similarly , the 
phrase “ at least one ” , when employed herein to refer to an 
entity , refers to , for example , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 15 , 
20 , 25 , 30 , 35 , 40 , 45 , 50 , 75 , 100 , or more of that entity , 
including but not limited to whole number values between 1 
and 100 and greater than 100 . 
[ 0073 ] Unless otherwise indicated , all numbers expressing 
quantities of ingredients , reaction conditions , and so forth 
used in the specification and claims are to be understood as 
being modified in all instances by the term “ about ” . The term 
“ about ” , as used herein when referring to a measurable value 
such as an amount of mass , weight , time , volume , concen 
tration or percentage is meant to encompass variations of in 
some embodiments -20 % , in some embodiments + 10 % , in 
some embodiments + 5 % , in some embodiments + 1 % , in 
some embodiments + 0.5 % , and in some embodiments 
+ 0.1 % from the specified amount , as such variations are 
appropriate to perform the disclosed methods . Accordingly , 
unless indicated to the contrary , the numerical parameters set 
forth in this specification and attached claims are approxi 
mations that can vary depending upon the desired properties 
sought to be obtained by the presently disclosed subject 
matter . 

[ 0074 ] As used herein , the term “ amino acid ” refers to 
a - amino acids that can be employed in producing the 
ADAM10 modulating peptides of the presently disclosed 
subject matter . There are twenty “ standard ” amino acids that 
naturally occur in polypeptides , and these are summarized in 
Table 1 . 

It 

DETAILED DESCRIPTION 

[ 0066 ] The presently disclosed subject matter now will be 
described more fully hereinafter , in which some , but not all 
embodiments of the presently disclosed subject matter are 
described . Indeed , the presently disclosed subject matter can 
be embodied in many different forms and should not be 
construed as limited to the embodiments set forth herein ; 
rather , these embodiments are provided so that this disclo 
sure will satisfy applicable legal requirements . 
I. Definitions 

TABLE 1 

Amino Acid Abbreviations , Codes , 
and Functionally Equivalent Codons 

Amino Acid 3 - Letter Code 1 - Letter Code 

Ala 
Arg 
Asn 
Asp 
Cys 
Glu 
Gln 
Gly 
His 

A 
R 
N 
D 
C 
E 

Q 
G 
H 

Ile I 

[ 0067 ] The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended 
to be limiting of the presently disclosed subject matter . 
[ 0068 ] While the following terms are believed to be well 
understood by one of ordinary skill in the art , the following 
definitions are set forth to facilitate explanation of the 
presently disclosed subject matter . 
[ 0069 ] All technical and scientific terms used herein , 
unless otherwise defined below , are intended to have the 
same meaning as commonly understood by one of ordinary 
skill in the art . References to techniques employed herein are 
intended to refer to the techniques as commonly understood 
in the art , including variations on those techniques or 
substitutions of equivalent techniques that would be appar 
ent to one of skill in the art . While the following terms are 
believed to be well understood by one of ordinary skill in the 
art , the following definitions are set forth to facilitate expla 
nation of the presently disclosed subject matter . 
[ 0070 ] In describing the presently disclosed subject mat 
ter , it will be understood that a number of techniques and 
steps are disclosed . Each of these has individual benefit and 
each can also be used in conjunction with one or more , or in 
some cases all , of the other disclosed techniques . 
[ 0071 ] Accordingly , for the sake of clarity , this description 
will refrain from repeating every possible combination of 

Alanine 
Arginine 
Asparagine 
Aspartic Acid 
Cysteine 
Glutamic acid 
Glutamine 
Glycine 
Histidine 
Isoleucine 
Leucine 
Lysine 
Methionine 
Phenylalanine 
Proline 
Serine 
Threonine 
Tryptophan 
Tyrosine 
Valine 

Leu 
Lys 
Met 
Phe 
Pro 
Ser 
Thr 
Trp 
Tyr 
Val 

L 
K 
M 
F 
P 
S 
T 
W 
Y 
V 

[ 0075 ] As used herein , the term “ and / or ” when used in the 
context of a list of entities , refers to the entities being present 
singly or in combination . Thus , for example , the phrase “ A , 
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B , C , and / or D ” includes A , B , C , and D individually , but 
also includes any and all combinations and subcombinations 
of A , B , C , and D. 
[ 0076 ] The term “ comprising ” , which is synonymous with 
" including ” “ containing " , or " characterized by ” , is inclusive 
or open - ended and does not exclude additional , unrecited 
elements and / or method steps . “ Comprising ” is a term of art 
that means that the named elements and / or steps are present , 
but that other elements and / or steps can be added and still 
fall within the scope of the relevant subject matter . 
[ 0077 ] As used herein , the phrase " consisting of excludes 
any element , step , or ingredient not specifically recited . It is 
noted that , when the phrase " consists of ” appears in a clause 
of the body of a claim , rather than immediately following the 
preamble , it limits only the element set forth in that clause ; 
other elements are not excluded from the claim as a whole . 
[ 0078 ] As used herein , the phrase " consisting essentially 
of limits the scope of the related disclosure or claim to the 
specified materials and / or steps , plus those that do not 
materially affect the basic and novel characteristic ( s ) of the 
disclosed and / or claimed subject matter . For example , a 
pharmaceutical composition can “ consist essentially of a 
pharmaceutically active agent or a plurality of pharmaceu 
tically active agents , which means that the recited pharma 
ceutically active agent ( s ) is / are the only pharmaceutically 
active agent ( s ) present in the pharmaceutical composition . It 
is noted , however , that carriers , excipients , and other inac 
tive agents can and likely would be present in the pharma 
ceutical composition . 
[ 0079 ] With respect to the terms “ comprising ” , “ consist 
ing of ” , and “ consisting essentially of ” , where one of these 
three terms is used herein , the presently disclosed and 
claimed subject matter can include the use of either or both 
of the other two terms . For example , in some embodiments , 
the presently disclosed subject matter relates to composi 
tions comprising peptides . It would be understood by one of 
ordinary skill in the art after review of the instant disclosure 
that the presently disclosed subject matter thus encompasses 
compositions that consist essentially of the peptides of the 
presently disclosed subject matter , as well as compositions 
that consist of the peptides of the presently disclosed subject 
matter . 
[ 0080 ] The term “ subject as used herein refers to a 
member of any invertebrate or vertebrate species . Accord 
ingly , the term “ subject ” is intended to encompass any 
member of the Kingdom Animalia including , but not limited 
to the phylum Chordata ( e.g. , members of Classes Oste ichythyes ( bony fish ) , Amphibia ( amphibians ) , Reptilia ( rep 
tiles ) , Ayes ( birds ) , and Mammalia ( mammals ) ) , and all 
Orders and Families encompassed therein . 
[ 0081 ] The compositions and methods of the presently 
disclosed subject matter are particularly useful for warm 
blooded vertebrates . Thus , the presently disclosed subject 
matter concerns mammals and birds . More particularly 
provided are compositions and methods derived from and / or 
for use in mammals such as humans and other primates , as 
well as those mammals of importance due to being endan 
gered ( such as Siberian tigers ) , of economic importance 
( animals raised on farms for consi nsumption by humans ) 
and / or social importance ( animals kept as pets or in zoos ) to 
humans , for instance , carnivores other than humans ( such as 
cats and dogs ) , swine ( pigs , hogs , and wild boars ) , ruminants 
( such as cattle , oxen , sheep , giraffes , deer , goats , bison , and 
camels ) , rodents ( such as mice , rats , and rabbits ) , marsupi 

als , and horses . Also provided is the use of the disclosed 
methods and compositions on birds , including those kinds of 
birds that are endangered , kept in zoos , as well as fowl , and 
more particularly domesticated fowl , e.g. , poultry , such as 
turkeys , chickens , ducks , geese , guinea fowl , and the like , as 
they are also of economic importance to humans . Thus , also 
provided is the use of the disclosed methods and composi 
tions on livestock , including but not limited to domesticated 
swine ( pigs and hogs ) , ruminants , horses , poultry , and the 
like . 
[ 0082 ] Similarly , all genes , gene names , and gene products 
disclosed herein are intended to correspond to orthologs 
from any species for which the compositions and methods 
disclosed herein are applicable . Thus , the terms include , but 
are not limited to genes and gene products from humans and 
mice . It is understood that when a gene or gene product from 
a particular species is disclosed , this disclosure is intended 
to be exemplary only , and is not to be interpreted as a 
limitation unless the context in which it appears clearly 
indicates . Thus , for example , for the genes presented herein , 
the human amino acid sequences disclosed are intended to 
encompass homologous genes and gene products from other 
animals including , but not limited to other mammals , fish , 
amphibians , reptiles , and birds . Also encompassed are any 
and all nucleotide sequences that encode the disclosed 
amino acid sequences , including but not limited to those 
disclosed in the corresponding GENBANK® biosequence 
database entries . 
[ 0083 ] The terms “ cancer ” and “ tumor ” are used inter 
changeably herein and can refer to both primary and metas 
tasized solid tumors and carcinomas of any tissue in a 
subject , including but not limited to breast ; colon ; rectum ; 
lung ; oropharynx ; hypopharynx ; esophagus ; stomach ; pan 
creas ; liver ; gallbladder ; bile ducts , small intestine ; urinary 
tract including kidney , bladder , and urothelium ; female 
genital tract including cervix , uterus , ovaries ( e.g. , chorio 
carcinoma and gestational trophoblastic disease ) ; male geni 
tal tract including prostate , seminal vesicles , testes and germ 
cell tumors ; endocrine glands including thyroid , adrenal , and 
pituitary ; skin ( e.g. , hemangiomas and melanomas ) , bone or 
soft tissues ; blood vessels ( e.g. , Kaposi's sarcoma ) ; brain , 
nerves , eyes , and meninges ( e.g. , astrocytomas , gliomas , 
glioblastomas , retinoblastomas , neuromas , neuroblastomas , 
Schwannomas and meningiomas ) . As used herein , the terms 
“ cancer and “ tumor ” are also intended to refer to multicel 
lular tumors as well as individual neoplastic or pre - neoplas 
tic cells . In some embodiments , a cancer or a tumor com 
prises a cancer or tumor of an epithelial tissue such as , but 
not limited to a carcinoma . In some embodiments , a tumor 
is an adenocarcinoma , which in some embodiments is an 
adenocarcinoma of the pancreas , breast , ovary , colon , or 
rectum , and / or a metastatic cell derived therefrom . 

II . ADAM10 Modulating Peptides and Conjugates Thereof , 
Compositions , Pharmaceutical Compositions , and 
Polypeptides 
[ 0084 ] II.A. ADAM10 Modulating Peptides , Polypep 
tides , and Conjugates Thereof 
[ 0085 ] ADAM10 biological activity has been implicated 
in diseases such as cancer , neurological disorders , asthma , 
and allergic responses , and disorders characterized at least in 
part by the presence of one or more of inflammation , excess 
cell proliferation , angiogenesis , and excess soluble CD23 . 
Generally , ADAM family members including ADAM10 are 
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TABLE 2 

Exemplary Amino Acid Substitutions at the 
Furin Recognition Sites of SEQ ID NO : 1 

SEQ ID 
NO : 1 Wild 
Amino Type 
Acid Amino Acid Exemplary Substitutions 

Furin Recognition Site A 

26 
27 

Arg 
Ala 

28 Lys 

Ala , Ser , Gly , Thr , or Lys 
Arg or Lys , but only if the amino acid at 
position 26 is mutated to Ala , Ser , Gly , or Thr 
Ala , Ser , Gly , or Thr ; or Arg if the amino acid at 
position 29 is Lys 
Ala , Ser , Gly , Thr , or Lys 
Furin Recognition Site B 

29 Arg 

52 Arg 
Met 53 

Ala , Ser , Gly , Thr , or Lys 
Arg or Lys , but only if the amino acid at 
position 52 is mutated to Ala , Ser , Gly , or Thr 

54 
55 

Lys Arg Ala , Ser , Gly , Thr , or Lys 

expressed as zymogens with the prodomains maintaining the 
enzymes in a latent state . In some embodiments , the 
ADAM10 modulating peptides of the presently disclosed 
subject matter are based on ADAM10 prodomain sequences 
but have one or more modifications as compared to the wild 
type ADAM10 prodomain sequence upon which they are 
based that result in increased stability and ADAM10 inhibi 
tory activity . 
[ 0086 ] More particularly , SEQ ID NO : 1 corresponds to 
amino acids 23-211 of the human ADAM10 polypeptide 
( i.e. , represents the wild type human ADAM10 prodomain ) , 
and SEQ ID NO : 2 corresponds to amino acids 23-212 of the 
murine ADAM10 polypeptide . Thus , in some embodiments 
the ADAM10 modulating peptides of the presently disclosed 
subject matter have amino acid sequences with one or more 
modifications as compared to SEQ ID NO : 1 or SEQ ID NO : 
2. It has been determined that within SEQ ID NO : 1 there are 
two furin recognition sequences and six meprin recognition 
sequences , and that SEQ ID NO : 2 includes both of the furin 
recognition sequences and the first five meprin recognition 
sequences of SEQID NO : 1 . 
[ 0087 ] It has been further determined that modifying one 
or more of the furin recognition sequences , optionally in 
conjunction with modifications of one or more of the meprin 
recognition sequences , results in reduced sensitivity of the 
ADAM10 modulating peptides of the presently disclosed 
subject matter to cleavage by furin and / or meprin . This 
reduced sensitivity to cleavage by furin and / or meprin 
results in an enhanced stability of the ADAM10 modulating 
peptides of the presently disclosed subject matter , which 
also leads to an increased ability of the ADAM10 modulat 
ing peptides of the presently disclosed subject matter to 
inhibit the biological activity of ADAM10 polypeptides , 
[ 0088 ] With reference to SEQ ID NO : 1 , the first ( i.e. , 
N - terminal ) furin recognition sequence corresponds to 
amino acids 26-29 of SEQ ID NO : 1 , and the second ( i.e. , 
C - terminal ) furin recognition sequence corresponds to 
amino acids 52-55 of SEQ ID NO : 1. It has been determined 
that modifications the amino acid sequence of SEQ ID NO : 
1 at one or more of amino acids 26-29 and / or amino acids 
52-55 can reduce the ability of furin to cleave the ADAM10 
modulating peptides of the presently disclosed subject mat 
ter . 

[ 0090 ] It is noted that with respect to amino acid positions 
26-29 and 52-54 , one , two , three , four , five , six , seven , or all 
eight amino acid positions can be modified in order to 
enhance the stability of the ADAM10 modulating peptides 
of the presently disclosed subject matter , and that in some 
embodiments at each of these positions any of the amino 
acid substitutions listed in Table 2 can be employed . 
[ 0091 ] Furthermore and with respect to the meprin recog 
nition sites , in some embodiments the presently disclosed 
subject matter provides ADAM10 modulating peptides 
wherein the ADAM10 modulating peptides comprise , con 
sist essentially of , or consist of an amino acid sequence 
comprising at least one amino acid substitution of at least 
one meprin recognition site of SEQ ID NO : 1 or SEQ ID 
NO : 2 , wherein the at least one amino acid substitution of at 
least one meprin recognition site renders the ADAM10 
modulating peptide less sensitive to cleavage by meprin . 
Exemplary , non - limiting amino acid modifications to the 
meprin recognition sites are presented in Table 3 . 

TABLE 3 

Exemplary Amino Acid Substitutions at the 
Furin Recognition Sites of SEQ ID NO : 1 

SEQ ID NO : 1 
Amino Acid 

Wild Type 
Amino Acid Exemplary Substitutions 
Meprin Recognition Site A 

34 
35 
36 

Glu Ala , Ser , Gly , Thr , or Asn 
Asp Ala , Ser , Gly , Thr , or Asn 
Gln Ala , Ser , Gly , Thr , or Asn 
Meprin Recognition Site B 

62 
63 

Asp Ala , Ser , Gly , Thr , or Asn 
Glu Ala , Ser , Gly , Thr , or Asn 
Meprin Recognition Site C 

[ 0089 ] Therefore , in some embodiments the presently 
disclosed subject matter provides ADAM10 modulating 
peptides , wherein the ADAM10 modulating peptide com 
prises , consists essentially of , or consists of an amino acid 
sequence comprising at least one amino acid substitution of 
at least one furin recognition site such as but not limited to 
amino acids 26-29 and / or amino acids 52-55 of SEQ ID NO : 
1 , wherein the at least one amino acid substitution of at least 
one furin recognition site renders the ADAM10 modulating 
peptide less sensitive to cleavage by furin . Exemplary , 
non - limiting amino acid modifications to the furin recogni 
tion sites are presented in Table 2 : 

88 
89 

Glu Ala , Ser , Gly , Thr , or Asn 
Glu Ala , Ser , Gly , Thr , or Asn 
Meprin Recognition Site D 

136 
137 
138 

Glu 
Asp 
Asp 

Ala , Ser , Gly , Thr , or Asn 
Ala , Ser , Gly , Thr , or Asn 
Ala , Ser , Gly , Thr , or Asn 



US 2019/0345473 Al Nov. 14 , 2019 
10 

TABLE 3 - continued 

Exemplary Amino Acid Substitutions at the 
Furin Recognition Sites of SEO ID NO : 1 

SEQ ID NO : 1 
Amino Acid 

Wild Type 
Amino Acid Exemplary Substitutions 
Meprin Recognition Site E 

169 
170 

Glu Ala , Ser , Gly , Thr , or Asn 
Glu Ala , Ser , Gly , Thr , or Asn 
Meprin Recognition Site F * 

176 
177 
178 

Gln 
Glu 
Glu 

Ala , Ser , Gly , Thr , or Asn 
Ala , Ser , Gly , Thr , or Asn 
Ala , Ser , Gly , Thr , or Asn 

* Meprin Recognition Site F is not present in the mouse ADAM10 amino acid sequence 
of SEQ D NO : 2 . 

[ 0092 ] Thus , in some embodiments an ADAM10 modu 
lating peptide of the presently disclosed subject matter 
comprises , consists essentially of , or consists of an amino 
acid sequence comprising at least one amino acid substitu 
tion of at least one furin recognition site and optionally 
comprises at least one amino acid substitution of at least one 
meprin recognition site of SEQ ID NO : 1 or SEQ ID NO : 2 , 
and combinations thereof , such that the ADAM10 modulat 
ing peptide is less sensitive to cleavage by furin and option 
ally by both furin and meprin . 
[ 0093 ] Additionally , in some embodiments non - amino 
acid substitution modifications can also be included in the 
ADAM10 modulating peptides of the presently disclosed 
subject matter . By way of example and not limitation , the 
ADAM10 modulating peptides of the presently disclosed 
subject matter can be conjugated to a polyethylene glycol 
( PEG ) moiety ( i.e. , they can be pegylated ) . In some embodi 
ments , the ADAM10 modulating peptides of the presently 
disclosed subject matter can be pegylated at or near the 
N - terminus and / or at or near the C - terminus . The phrase “ at 
or near ” is intended to encompass conjugating a PEG moiety 
to one of the first about 20 amino acids and / or to one of the 
last about 20 amino acids of the ADAM10 modulating 
peptide . There is also a single cysteine amino acid in SEQ 
ID NOs : 1 and 2 at amino acid position 151 , and in some 
embodiments a PEG moiety can be conjugated to an 
ADAM10 modulating peptide via the sulfhydryl group of 
the cysteine . Other moieties besides a PEG moiety can also 
be conjugated at these positions , including but not limited to 
sugars , carbohydrate chains , polysarcosines , polyols , short 
peptides such as those containing proline , alanine , and serine 
( PAS ) , and others . 
[ 0094 ] In some embodiments , an ADAM10 modulating 
peptide of the presently disclosed subject matter can be 
pegylated at or near the N - terminus , at or near the C - termi 
nus , and / or at Cys151 in any combination , such that the 
ADAM10 modulating peptide can in some embodiments 
have one , two , or three PEG moieties conjugated thereto . In 
some embodiments , the PEG moiety is about 10 kiloDaltons 
( kDa ) in molecular weight , although larger and smaller PEG 
moieties can also be used . 
[ 0095 ] In some embodiments , Cys151 can also be modi 
fied by amino acid substitution . Exemplary substitutions at 
Cys151 include serine , glycine , alanine , and threonine . 
Thus , in addition to having 0-3 PEG moieties conjugated to 
it , an ADAM10 modulating peptide of the presently dis 
closed subject matter can in some embodiments include 
modifications at 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 

15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , or all 23 amino acid positions 
listed in Tables 2-3 in addition to position 151. As such , in 
some embodiments , an ADAM10 modulating peptide of the 
presently disclosed subject matter comprises 1-24 amino 
acid substitutions at positions 26-29 , 34-36 , 52-55 , 62 , 63 , 
88 , 89 , 136-138 , 151 , 169 , 170 , and 176-178 of SEQ ID NO : 
1. SEQ ID NOs : 3 and 4 provide consensus sequences based 
on the human and mouse ADAM10 amino acid sequences , 
respectively , with these amino acid positions defined as in 
Tables 2-3 in addition to position 151 . 
[ 0096 ] It is understood that any combinations of amino 
acid substitutions at these positions is permitted , and in some 
embodiments the amino acid substitutions are selected from 
those in Tables 2-3 in addition to serine , glycine , alanine , or 
threonine at position 151. A non - limiting subset of the 
possible amino acid sequences for an ADAM10 modulating 
peptide of the presently disclosed subject matter is presented 
in SEQ ID NOs : 5-71,814 . Additional non - limiting 
examples of an ADAM10 modulating peptides of the pres 
ently disclosed subject matter are as follows : 
[ 0097 ] In some embodiments , the presently disclosed sub 
ject matter provides ADAM10 modulating peptides . In some 
embodiments , the ADAM10 modulating peptides comprise , 
consist essentially of , or consist of an amino acid sequence 
comprising at least one amino acid substitution of at least 
one furin recognition site of SEQ ID NO : 1 or SEQ ID NO : 
2 and optionally further comprises at least one amino acid 
substitution of at least one meprin recognition site of SEQ 
ID NO : 1 or SEQ ID NO : 2 , and combinations thereof , such 
that the ADAM10 modulating peptide is less sensitive to 
cleavage by furin and optionally by both furin and meprin . 
In some embodiments , the at least one furin recognition site 
is selected from the group consisting of amino acid positions 
26-29 and amino acid positions 52-55 of SEQ ID NOs : 1 or 
SEQ ID NO : 2 ; and the at least one meprin recognition site 
is selected from the group consisting of amino acid positions 
34-36 , amino acid positions 62/63 , amino acid positions 
88/89 , amino acid positions 136-138 , amino acid positions 
169/170 , and amino acid positions 176-178 of SEQ ID NO : 
1 ; or amino acid positions 34-36 , amino acid positions 
62/63 , amino acid positions 88/89 , amino acid positions 
136-138 , and amino acid positions 169/170 of SEQ ID NO : 
2. In some embodiments , cysteine 151 of SEQ ID NO : 1 or 
SEQ ID NO : 2 is substituted with alanine , serine , glycine , or 
threonine , or is pegylated . In some embodiments , the 
ADAM10 modulating peptide comprises , consists essen 
tially of , or consists of an amino acid sequence as set forth 
in either of SEQ ID NOs : 3 and 4. In some embodiments , the 
ADAM10 modulating peptide comprises , consists essen 
tially of , or consists of an amino acid sequence that com 
prises an alanine at one or more of positions 26 , 28 and 29 
of SEQ ID NO : 3 or SEQ ID NO : 4 , an alanine at one or 
more of positions 52 , 54 and 55 of SEQ ID NO : 3 or SEQ 
ID NO : 4 , or any combination thereof ; and an alanine at one 
or both of positions 88 and 89 , an alanine at one or more of 
positions 176-178 of SEQ ID NO : 3 , or any combination 
thereof . In some embodiments , cysteine 151 of SEQ ID NO : 
3 or SEQ ID NO : 4 is substituted with alanine , serine , 
glycine , or threonine , or is pegylated . In some embodiments , 
the ADAM10 modulating peptide comprises , consists essen 
tially of , or consists of an amino acid sequence that com 
prises an alanine at one or more of positions 26 , 28 or 29 of 
SEQ ID NO : 3 or SEQ ID NO : 4 , an alanine at one or more 
of positions 52 , 54 or 55 of SEQ ID NO : 3 or SEQ ID NO : 
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4 , or any combination thereof . In some embodiments and 
with reference to SEQ ID NO : 3 or SEQ ID NO : 4 , one or 
both of amino acid positions 29 and 55 are independently 
selected from the group consisting of alanine and lysine . In 
some embodiments , the ADAM10 modulating peptide fur 
ther comprises an alanine at one or more of positions 88 , 89 , 
177 , and 178 of SEQ ID NO : 3 and / or at positions 88 and 
89 of SEQ ID NO : 4 , or any combination thereof . In some 
embodiments , ADAM10 modulating peptide further com 
prises a modification at the cysteine at amino acid 151 
selected from the group consisting of substitution of the 
cysteine with serine , glycine , alanine , or threonine and 
pegylation of the cysteine . In some embodiments , amino 
acid 151 is serine or cysteine151 is peglyated . 
[ 0098 ] In some embodiments , the ADAM10 modulating 
peptide further comprises a modification at the cysteine at 
amino acid 151 selected from the group consisting of 
substitution of the cysteine with serine , glycine , alanine , or 
threonine and pegylation of the cysteine . In some embodi 
ments , amino acid 151 is serine and in some embodiments 
amino acid 151 is pegylated . 
[ 0099 ] In some embodiments and with reference to SEQ 
ID NO : 3 or SEQ ID NO : 4 , one or both of amino acid 
positions 29 and 55 are independently selected from the 
group consisting of serine , glycine , and threonine . In some 
embodiments , amino acid position 151 of SEQ ID NO : 3 or 
SEQ ID NO : 4 is a serine , glycine , alanine , or threonine . In 
some embodiments , amino acid position 151 of SEQ ID NO : 
3 or SEQ ID NO : 4 is pegylated . In some embodiments , the 
N - terminus , the C - terminus , or both are pegylated . 
[ 0100 ] In some embodiments and with reference to SEQ 
ID NO : 3 or SEQ ID NO : 4 , amino acid position 26 is not 
arginine , amino acid position 27 is not alanine , amino acid 
position 28 is not lysine , and / or amino acid position 29 is not 
arginine ; and / or amino acid position 52 is not arginine , 
amino acid position 53 is not methionine , amino acid 
position 54 is not lysine , and / or amino acid position 55 is not 
arginine ; and / or amino acid position 34 is not glutamic acid , 
amino acid position 35 is not aspartic acid , and / or amino 
acid position 36 is not glutamine ; amino acid position 62 is 
not aspartic acid and / or amino acid position 63 is not 
glutamic acid ; and / or amino acid position 88 is selected 
from the group consisting of alanine , serine , glycine , threo 
nine , and asparagine and / or amino acid position 89 is 
selected from the group consisting of alanine , serine , gly 
cine , threonine , and asparagine ; and / or amino acid position 
136 is not glutamic acid , amino acid position 137 is not 
aspartic acid , and / or amino acid position 138 is not aspartic 
acid ; and / or amino acid position 151 is not cysteine ; and / or 
amino acid position 169 is not glutamic acid and / or amino 
acid position 170 is not glutamic acid ; and / or amino acid 
positions 176-178 of SEQ ID NO : 3 are each independently 
selected from the group consisting of glutamine , alanine , 
serine , glycine , threonine , and asparagine , provided that the 
amino acid sequence at positions 176-178 is not glutamine / 
glutamic acid / glutamic acid . In some embodiments , the 
amino acid at position 151 is selected from the group 
consisting of serine , glycine , alanine , and threonine . In some 
embodiments , the N - terminus , the C - terminus , the cysteine 
at position 151 , or any combination thereof is pegylated . 
[ 0101 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of one 
or more modifications that inactivate a furin recognition site 
at amino acid positions 26-28 of SEQ ID NOs : 1 or SEQ ID 

NO : 2 , a furin recognition site at amino acid positions 52-54 
of SEQ ID NOs : 1 or SEQ ID NO : 2 , or both . 
[ 0102 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of one 
or more modifications that inactivate a meprin recognition 
site at amino acid positions amino acid positions 34-36 of 
SEQ ID NO : 1 or SEQ ID NO : 2 , amino acid positions 62 
and 63 of SEQ ID NO : 1 or SEQ ID NO : 2 , amino acid 
positions 88 and 89 of SEQ ID NO : 1 or SEQ ID NO : 2 , 
amino acid positions 136-138 of SEQ ID NO : 1 or SEQ ID 
NO : 2 , amino acid positions 169 and 170 of SEQ ID NO : 1 
or SEQ ID NO : 2 , amino acid positions 176-178 of SEQ ID 
NO : 1 , or any combination thereof . 
[ 0103 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of at 
least two modifications that inactivate the meprin recogni 
tion site at amino acid positions 88 and 89 of SEQ ID NO : 
1 and amino acid positions 176-178 of SEQ ID NO : 1 . 
[ 0104 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of a 
plurality of modifications that inactivate the furin recogni 
tion sites at amino acid positions 26-28 and 52-54 of SEQ ID 
NOs : 1 or SEQ ID NO : 2 ; and the meprin recognition sites 
at amino acid positions 34-36 , 62 and 63 , 88 and 89 , 
136-138 , and 169 and 170 of SEQ ID NO : 1 or SEQ ID NO : 
2 ; and optionally further inactivate the meprin recognition 
site at amino acid positions 176-178 of SEQ ID NO : 1 . 
[ 0105 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of a 
plurality of modifications that inactivate the furin recogni 
tion sites at amino acid positions 26-28 and 52-54 of SEQ ID 
NOs : 1 or SEQ ID NO : 2 ; and the meprin recognition sites 
at amino acid positions 88 and 89 and 176-178 of SEQ ID 
NO : 1 . 
[ 0106 ] In some embodiments , the ADAM10 modulating 
peptide comprises , consists essentially of , or consists of an 
amino acid sequence that with reference to SEQ ID NO : 1 , 
comprises amino acid substitutions as defined in SEQ ID 
NO : 3 at one or more of amino acid positions 26-29 ; and one 
or more of amino acid positions 52 and amino acid 
positions 88/89 ; and amino acid positions 176-178 . In some 
embodiments , amino acid position 151 is selected from the 
group consisting of serine , glycine , alanine , and threonine or 
the cysteine at amino acid position 151 is pegylated . In some 
embodiments , the ADAM10 modulating peptide further 
comprises a PEG moiety at the N - terminus , the C - terminus , 
amino acid position 151 , or any combination thereof . In 
some embodiments , the ADAM10 modulating peptide fur 
ther comprises a PEG moiety at the N - terminus , the C - ter 
minus , amino acid position 151 , or any combination thereof . 
[ 0107 ] In some embodiments , the ADAM10 modulating 
peptide further comprises one or more amino acid substitu 
tions as defined in SEQ ID NO : 3 at one or more of the 
meprin recognition sites at amino acid positions 34-36 , 
62/63 , 136-138 , and 169/170 of SEQ ID NO : 1 or SEQ ID 
NO : 2 and optionally 176-178 of SEQ ID NO : 1. In some 
embodiments , at least one of the amino acid substitutions is 
an alanine substitution . In some embodiments , the ADAM10 
modulating peptide further comprises a PEG moiety at the 
N - terminus , the C - terminus , amino acid position 151 , or any 
combination thereof . In some embodiments , the ADAM10 
modulating peptide further comprises a PEG moiety at the 
N - terminus , the C - terminus , amino acid position 151 , or any 
combination thereof . 
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[ 0108 ] In some embodiments , the ADAM10 modulating 
peptide comprises an amino acid sequence as set forth in any 
of SEQ ID NOs : 5-71,814 . In some embodiments and with 
reference to SEQ ID NO : 1 , each of amino acid positions 29 
and 55 are substituted with conservative amino acid changes 
serine , glycine , threonine or serine ; at least one of each of 
amino acid positions 34-36 are substituted are substituted 
with conservative amino acid changes asparagine , serine , 
glycine , threonine or serine ; at least one of amino acid 
positions 62 and 63 are substituted with conservative amino 
acid changes asparagine , serine , glycine , threonine or serine ; 
at least one of amino acid positions 88 and 89 are substituted 
with conservative amino acid changes asparagine , serine , 
glycine , threonine or serine ; at least one of amino acid 
positions 136-138 are substituted are substituted with con 
servative amino acid changes asparagine , serine , glycine , 
threonine or serine ; at least one of amino acid positions 169 
and 170 are substituted are substituted with conservative 
amino acid changes asparagine , serine , glycine , threonine or 
serine ; at least one of amino acid positions 176-178 are 
substituted with conservative amino acid changes aspara 
gine , serine , glycine , threonine or serine . In some embodi 
ments , the ADAM10 modulating peptide further comprises 
a PEG moiety at the N - terminus , the C - terminus , amino acid 
position 151 of SEQ ID NO : 1 , or any combination thereof . 
[ 0109 ] In some embodiments , the ADAM10 modulating 
peptide comprises an amino acid sequence at least 87 % , 
88 % , 89 % , 90 % , 91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 
98 % , or 99 % identical to any of SEQ ID NOs : 5-71,814 . In 
some embodiments , the amino acid sequence comprises one 
or more amino acid substitutions of SEQ ID NOs : 5-6,281 
at an amino acid position selected from the group consisting 
of amino acid positions 26 , 28 , 29 , 34-36 , 52 , 54,55 , 62 , 63 , 
88 , 89 , 136-138 , 151 , 169-178 , 182 , and 183 as defined in 
SEQ ID NO : 3 for these amino acid positions . 
[ 0110 ] The phrases “ percent identity ” and “ percent iden 
tical , ” in the context of two protein sequences , refer to two 
or more sequences or subsequences that have in some 
embodiments at least 60 % , in some embodiments at least 
70 % , in some embodiments at least 80 % , in some embodi 
ments at least 85 % , in some embodiments at least 87 % , in 
some embodiments at least 88 % , in some embodiments at 
least 89 % , in some embodiments at least 90 % , in some 
embodiments at least 91 % , in some embodiments at least 
92 % , in some embodiments at least 93 % , in some embodi 
ments at least 94 % , in some embodiments at least 95 % , in 
some embodiments at least 96 % , in some embodiments at 
least 97 % , in some embodiments at least 98 % , and in some 
embodiments at least 99 % nucleotide or amino acid residue 
identity , when compared and aligned for maximum corre 
spondence , as measured using one of the following sequence 
comparison algorithms or by visual inspection . The percent 
identity exists in some embodiments over a region of the 
sequences that is at least about 50 residues in length , in some 
embodiments over a region of at least about 100 residues , 
and in some embodiments the percent identity exists over at 
least about 150 residues . In some embodiments , the percent 
identity exists over the entire length of one of sequences 
being compared . In some embodiments , the percent identity 
is calculated over the entire length of the amino acid 
sequence of the ADAM10 modulating peptide . 
[ 0111 ] For sequence comparison , typically one sequence 
acts as a reference sequence to which test sequences are 
compared . When using a sequence comparison algorithm , 

test and reference sequences are input into a computer , 
subsequence coordinates are designated if necessary , and 
sequence algorithm program parameters are designated . The 
sequence comparison algorithm then calculates the percent 
sequence identity for the test sequence ( s ) relative to the 
reference sequence , based on the designated program 
parameters . 
[ 0112 ] Optimal alignment of sequences for comparison 
can be conducted , for example , by the local homology 
algorithm described in Smith & Waterman , 1981 , by the 
homology alignment algorithm described in Needleman & 
Wunsch , 1970 , by the search for similarity method described 
in Pearson & Lipman , 1988 , by computerized implementa 
tions of these algorithms ( GAP , BESTFIT , FASTA , and 
TFASTA in the GCG® WISCONSIN PACKAGE? , avail 
able from Accelrys , Inc. , San Diego , Calif . , United States of 
America ) , or by visual inspection . See generally , Ausubel et 
al . , 1989 . 
( 0113 ] One example of an algorithm that is suitable for 
determining percent sequence identity and sequence simi 
larity is the BLAST algorithm , which is described in Alts 
chul et al . , 1990. Software for performing BLAST analyses 
is publicly available through the National Center for Bio 
technology Information via the World Wide Web . This 
algorithm involves first identifying high scoring sequence 
pairs ( HSPs ) by identifying short words of length W in the 
query sequence , which either match or satisfy some positive 
valued threshold score T when aligned with a word of the 
same length in a database sequence . T is referred to as the 
neighborhood word score threshold ( Altschul et al . , 1990 ) . 
These initial neighborhood word hits act as seeds for initi 
ating searches to find longer HSPs containing them . The 
word hits are then extended in both directions along each 
sequence for as far as the cumulative alignment score can be 
increased . Cumulative scores are calculated using , for 
nucleotide sequences , the parameters M ( reward score for a 
pair of matching residues ; always > 0 ) and N ( penalty score 
for mismatching residues ; always < 0 ) . For amino acid 
sequences , a scoring matrix is used to calculate the cumu 
lative score . Extension of the word hits in each direction are 
halted when the cumulative alignment score falls off by the 
quantity X from its maximum achieved value , the cumula 
tive score goes to zero or below due to the accumulation of 
one or more negative scoring residue alignments , or the end 
of either sequence is reached . The BLAST algorithm param 
eters W , T , and X determine the sensitivity and speed of the 
alignment . The BLASTN program ( for nucleotide 
sequences ) uses as defaults a wordlength ( W ) of 11 , an 
expectation ( E ) of 10 , a cutoff of 100 , M = 5 , N = 4 , and a 
compar of both strands . For amino acid sequences , the 
BLASTP program uses as defaults a wordlength ( W ) of 3 , an 
expectation ( E ) of 10 , and the BLOSUM62 scoring matrix . 
See Henikoff & Henikoff , 1992 . 
[ 0114 ] In addition to calculating percent sequence identity , 
the BLAST algorithm also performs a statistical analysis of 
the similarity between two sequences . See e.g. , Karlin & 
Altschul . 1993. One measure of similarity provided by the 
BLAST algorithm is the smallest sum probability ( P ( N ) ) , 
which provides an indication of the probability by which a 
match between two nucleotide or amino acid sequences 
would occur by chance . For example , a test nucleic acid 
sequence is considered similar to a reference sequence if the 
smallest sum probability in a comparison of the test nucleic 
acid sequence to the reference nucleic acid sequence is in 
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some embodiments less than about 0.1 , in some embodi 
ments less than about 0.01 , and in some embodiments less 
than about 0.001 . 
[ 0115 ] In some embodiments , amino acid position 151 is 
selected from the group consisting of serine , glycine , ala 
nine , and threonine or the cysteine at amino acid position 
151 is pegylated . In some embodiments and with reference 
to SEQ ID NO : 1 , at least one of amino acids 26 , 28 and 29 
and / or at least one of amino acids 52 , 54 and 55 are 
substituted are substituted with conservative amino acid 
changes serine , glycine , threonine or serine ; and at least one 
amino acids of position 88/89 and / or 176-178 are substituted 
with conservative amino acid changes asparagine , serine , 
glycine , threonine or serine . In some embodiments , the 
ADAM10 modulating peptide further comprises a PEG 
moiety at the N - terminus , the C - terminus , amino acid posi 
tion 151 of SEQ ID NO : 1 , or any combination thereof . 
[ 0116 ] The presently disclosed subject matter also pro 
vides in some embodiments ADAM10 modulating peptides 
comprising , consisting essentially of , or consisting of SEQ 
ID NO : 1 or SEQ ID NO : 2 conjugated to a PEG moiety . In 
some embodiments , the PEG moiety is conjugated to the 
cysteine at amino acid position 151 of SEQ ID NO : 1 or SEQ 
ID NO : 2 . 
[ 0117 ] The presently disclosed subject matter also pro 
vides in some embodiments ADAM10 modulating peptides 
comprising , consisting essentially of , or consisting of an 
amino acid sequence as set forth in any one of SEQ ID NOs : 
5,6,9 , 34 , 36 , and 62-71 . In some embodiments , the peptide 
comprises , consists essentially of , or consists of an amino 
acid sequence as set forth in SEQ ID NO : 62 or SEQ ID NO : 
63 . 
[ 0118 ] The presently disclosed subject matter also pro 
vides in some embodiments ADAM10 modulating peptides 
comprising , consisting essentially of , or consisting of an 
amino acid sequence that is at least 87 % , 88 % , 89 % , 90 % , 
91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 98 % , or 99 % 
identical to any one of SEQ ID NOs : 5 , 6 , 9 , 34 , 36 , and 
62-71 . In some embodiments , the amino acid sequence is at 
least 87 % , 88 % , 89 % , 90 % , 91 % , 92 % , 93 % , 94 % , 95 % , 
96 % , 97 % , 98 % , or 99 % identical to SEQ ID NO : 62 or SEQ 
ID NO : 63 . 
[ 0119 ] The presently disclosed subject matter also pro 
vides in some embodiments ADAM10 modulating peptides comprising , consisting essentially of , or consisting of an 
amino acid sequence that is at least 87 % , 88 % , 89 % , 90 % , 
91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 98 % , or 99 % 
identical to SEQ ID NO : 3 of SEQ ID NO : 4. In some 
embodiments , as compared to SEQ ID NO : 3 , the amino acid 
sequence comprises one or more conservative amino acid 
substitutions at one or more positions selected from the 
group consisting of positions 39 , 48 , 73 , 107 , 115 , 126 , 135 , 
171-175 , 182 , and 183 of SEQ ID NO : 3 or the correspond 
ing positions in SEQ ID NO : 4. In some embodiments , 
compared to SEQ ID NO : 3 , the amino acid sequence 
comprises a leucine substitution at amino acid position 39 , 
an alanine substitution at amino acid position 48 , a proline 
substitution at amino acid position 73 , a lysine substitution 
at amino acid position 107 , an isoleucine substitution at 
amino acid position 115 , an isoleucine substitution at amino 
acid position 126 , or any combination thereof . In some 
embodiments , as compared to SEQ ID NO : 3 , the amino acid 
sequence is selected from the group consisting of SEQ ID 
NOS : 64-66 . In some embodiments , the amino acid sequence 

is at least 87 % , 88 % , 89 % , 90 % , 91 % , 92 % , 93 % , 94 % , 
95 % , 96 % , 97 % , 98 % , or 99 % identical to any one of SEQ 
ID NOs : 5 , 6 , 9 , 34 , 36 , and 62-71 . In some embodiments , 
the amino acid sequence comprises at least one introduction 
of a cysteine into any one of SEQ ID NOs : 5 , 6 , 9 , 34 , 36 , 
and 62-71 internally , at the N - terminus , at the C - terminus , or 
any combination thereof , and further wherein the at least one 
introduced cysteine results from a substitution of one or 
more amino acids of SEQ ID NOs : 5 , 6 , 9 , 34 , 36 , and 62-71 , 
an insertion of a cysteine into any one of SEQ ID NOs : 5 , 
6,9 , 34 , 36 , and 62-71 , or any combination thereof . In some 
embodiments , the introduced cysteine is pegylated . In some 
embodiments , the pegylated introduced cysteine is located 
within the first 20 amino acids of any one of SEQ ID NOs : 
5 , 6 , 9 , 34 , 36 , and 62-71 ; within the last 20 amino acids of 
any one of SEQ ID NOs : 5 , 6 , 9 , 34 , 36 , and 62-71 . 
[ 0120 ] With respect to ADAM10 modulating peptides that 
have 87-100 % identity ( e.g. , at least 87 % , 88 % , 89 % , 90 % , 
91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 98 % , 99 % , or 100 % 
identity ) to one of SEQ ID NO : 1-71,814 , in some embodi 
ments an amino acid substitution occurs at a position other 
than one of the furin recognition sites , one of the meprin 
recognition sites , or Cys151 of SEQ ID NO : 1 or SEQ ID 
NO : 2. As such , in some embodiments an ADAM10 modu 
lating peptide of the presently disclosed subject matter 
includes an amino acid substitution , optionally a conserva 
tive amino acid substitution , at another amino acid position 
of SEQ ID NOs : 1-4 . As used herein , the phrases " conser 
vative amino acid substitution ” and “ conservative amino 
acid change ” are used interchangeably to refer to amino acid 
substitutions that are contemplated to impact a biological 
activity of the ADAM10 modulating peptide as little as 
possible . Table 4 lists exemplary conservative amino acid 
substitutions . 

TABLE 4 

Representative Conservative Amino Acid Substitutions 

Amino Acid Property Amino Acid 

Basic 
Acidic 
Polar 
Hydrophobic 
Aromatic 
Small 

arginine ; lysine ; histidine 
glutamic acid ; aspartic acid 
glutamine ; asparagine 
leucine ; isoleucine ; valine 
phenylalanine ; tryptophan ; tyrosine 
glycine ; alanine ; serine ; threonine ; methionine 

as 

[ 0121 ] Amino acid substitutions , such as those that might 
be employed in modifying a furin and / or a meprin recogni 
tion site of an ADAM10 modulating peptide of the presently 
claimed subject matter are generally , but not necessarily , 
based on the relative similarity of the amino acid side - chain 
substituents , for example , their hydrophobicity , hydrophi 
licity , charge , size , and the like . An analysis of the size , 
shape , and type of the amino acid side - chain substituents 
reveals that arginine , lysine , and histidine are all positively 
charged residues ; that alanine , glycine , and serine are all of 
similar size ; and that phenylalanine , tryptophan , and tyro 
sine all have a generally similar shape . Therefore , based 
upon these considerations , arginine , lysine , and histidine ; 
alanine , glycine , and serine ; and phenylalanine , tryptophan , 
and tyrosine are defined herein as biologically functional 
equivalents . Other biologically functionally equivalent 
changes will be appreciated by those of ordinary skill in the 
art . It is implicit in the above discussion , however , that one 
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of skill in the art can appreciate that a radical , rather than a 
conservative substitution can be warranted in a given situ 
ation . Non - conservative substitutions at any position of any 
of SEQ ID NOs : 5-71,814 of the presently claimed subject 
matter are also an aspect of the presently claimed subject 
matter . 

[ 0122 ] In making biologically functional equivalent amino 
acid substitutions , the hydropathic index of amino acids can 
be considered . Each amino acid has been assigned a hydro 
pathic index on the basis of their hydrophobicity and charge 
characteristics . The assigned hydropathic indices are : iso 
leucine ( +4.5 ) ; valine ( +4.2 ) ; leucine ( +3.8 ) ; phenylalanine 
( +2.8 ) ; cysteine ( +2.5 ) ; methionine ( +1.9 ) ; alanine ( +1.8 ) ; 
glycine ( -0.4 ) ; threonine ( -0.7 ) ; serine ( -0.8 ) ; tryptophan 
( -0.9 ) ; tyrosine ( -1.3 ) ; proline ( -1.6 ) ; histidine ( -3.2 ) ; 
glutamic acid ( -3.5 ) ; glutamine ( -3.5 ) ; aspartic acid ( -3.5 ) ; 
asparagine ( -3.5 ) ; lysine ( -3.9 ) ; and arginine ( -4.5 ) . 
[ 0123 ] The importance of the hydropathic amino acid 
index in conferring interactive biological function on a 
protein is generally understood in the art ( Kyte & Doolittle , 
1982 ) . It is known that certain amino acids can be substi 
tuted for other amino acids having a similar hydropathic 
index or score and still retain a similar biological activity . In 
making changes based upon the hydropathic index , the 
substitution of amino acids whose hydropathic indices can 
be in one embodiment within +2 of the original value , in 
another embodiment within +1 of the original value , and in 
still another embodiment within +0.5 of the original value . 
[ 0124 ] It is also understood in the art that the substitution 
of like amino acids can be made effectively on the basis of 
hydrophilicity . U.S. Pat . No. 4,554,101 to Hopp , incorpo 
rated herein by reference , states that the greatest local 
average hydrophilicity of a protein , as governed by the 
hydrophilicity of its adjacent amino acids , correlates with its 
immunogenicity and antigenicity ; that is , with a biological 
property of the protein . It is understood that an amino acid 
can be substituted for another having a similar hydrophilic 
ity value and still obtain a biologically equivalent protein . 
[ 0125 ] As detailed in U.S. Pat . No. 4,554,101 , the follow 
ing hydrophilicity values have been assigned to amino acid 
residues : arginine ( +3.0 ) ; lysine ( +3.0 ) ; aspartic acid ( +3.0 
+1 ) ; glutamic acid ( +3.0 +1 ) ; serine ( +0.3 ) ; asparagine 
( +0.2 ) ; glutamine ( +0.2 ) ; glycine ( 0 ) ; threonine ( -0.4 ) ; pro 
line ( -0.5 +1 ) ; alanine ( -0.5 ) ; histidine ( -0.5 ) ; cysteine 
( -1.0 ) ; methionine ( -1.3 ) ; valine ( -1.5 ) ; leucine ( -1.8 ) ; 
isoleucine ( -1.8 ) ; tyrosine ( -2.3 ) ; phenylalanine ( -2.5 ) ; and 
tryptophan ( -3.4 ) . 
[ 0126 ] In making changes based upon similar hydrophi 
licity values , the substitution of amino acids whose hydro 
philicity values can be in one embodiment within +2 of the 
original value , in another embodiment within 11 of the 
original value , and in still another embodiment within +0.5 
of the original value . 
[ 0127 ] In some embodiments , the amino acid sequence 
comprises at least one introduction of a cysteine into any one 
of SEQ ID NOs : 5-6,281 internally , at the N - terminus , at the 
C - terminus , or any combination thereof , and further wherein 
the at least one introduced cysteine results from a substitu 
tion of one or more amino acids of SEQ ID Nos : 5-6281 , or 
any combination thereof . In some embodiments , the intro 
duced cysteine is pegylated . In some embodiments , the 
pegylated introduced cysteine is located within the first 20 
amino acids of any one of SEQ ID NOs : 5-6,281 ; within the 
last 20 amino acids of any one of SEQ ID NOs : 5-6281 . 

[ 0128 ] In some embodiments , the amino acid sequence 
comprises at least one introduction of a cysteine into any one 
of SEQ ID NOs : 6,282-71,814 internally , at the N - terminus , 
at the C - terminus , or any combination thereof , and further 
wherein the at least one introduced cysteine results from a 
substitution of one or more amino acids of SEQ ID Nos : 
6,282-71,814 , or any combination thereof . In some embodi 
ments , the introduced cysteine is pegylated . In some 
embodiments , the pegylated introduced cysteine is located 
within the first 20 amino acids of any one of SEQ ID NOs : 
6,282-71,814 ; within the last 20 amino acids of any one of 
SEQ ID NOs : 5-6281 . 
[ 0129 ] In some embodiments , the amino acid sequence 
comprises at least one introduction of a cysteine into any one 
of SEQ ID NOs : 3 and 4 internally , at the N - terminus , at the 
C - terminus , or any combination thereof , and further wherein 
the at least one introduced cysteine results from a substitu 
tion of one or more amino acids of SEQ ID Nos : 3 and 4 , or 
any combination thereof . In some embodiments , the intro 
duced cysteine is pegylated . In some embodiments , the 
pegylated introduced cysteine is located within the first 20 
amino acids of any one of SEQ ID NOs : 3 and 4 ; within the 
last 20 amino acids of any one of SEQ ID NOs : 3 and 4 . 
[ 0130 ] The presently disclosed subject matter also pro 
vides compositions , optionally pharmaceutical composi 
tions , comprising one or more ADAM10 modulating pep 
tides as disclosed herein . 
[ 0131 ] In some embodiments of the ADAM10 modulating 
peptides of the presently disclosed subject matter , the 
ADAM10 modulating peptide comprises one or more modi 
fications selected from the group consisting of conservative 
amino acid substitutions , non - natural amino acid substitu 
tions , D- or D , L - racemic mixture isomer form amino acid 
substitutions , amino acid chemical substitutions , carboxy - or 
amino - terminal modifications , addition of one or more gly 
cosyl groups , and conjugation to a molecule selected from 
the group consisting of a fatty acid , a PEG , a sugar , a 
fluorescent molecule , a chromophore , a radionuclide , a 
bioconjugate , a tag that can be employed for purification 
and / or isolation of the ADAM10 modulating peptide , and an 
antibody or a paratope - containing fragment or derivative 
thereof . 
[ 0132 ] II.B. Compositions and Pharmaceutical Composi 
tions and Polypeptides 
[ 0133 ] In some embodiments , the ADAM10 modulating 
peptides of the presently disclosed subject matter are present 
singly or in combination with each other in a composition or 
a pharmaceutical composition . In some embodiments , a 
pharmaceutical composition is a composition that comprises 
one or more ADAM10 modulating peptides as set forth 
herein and a pharmaceutically acceptable carrier or excipi 
ent . In some embodiments , the pharmaceutically composi 
tion is pharmaceutically acceptable for use in a human . 
Suitable formulations include aqueous and non - aqueous 
sterile injection solutions which can contain anti - oxidants , 
buffers , bacteriostats , bactericidal antibiotics , and solutes 
which render the formulation isotonic with the bodily fluids 
of the intended recipient ; and aqueous and non - aqueous 
sterile suspensions which can include suspending agents and 
thickening agents . The formulations can be presented in 
unit - dose or multi - dose containers , for example sealed 
ampoules and vials , and can be stored in a frozen or 
freeze - dried ( lyophilized ) condition requiring only the addi 
tion of sterile liquid carrier , for example water for injections , 
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immediately prior to use . Some exemplary ingredients are 
sodium dodecyl sulfate ( SDS ) in the range of in some 
embodiments 0.1 to 10 mg / ml , in some embodiments about 
2.0 mg / ml ; and / or mannitol or another sugar in the 
in some embodiments 10 to 100 mg / ml , in some embodi 
ments about 30 mg / ml ; and / or phosphate - buffered saline 
( PBS ) . Any other agents conventional in the art having 
regard to the type of formulation in question can be used . 

range of 

from a cell . Exemplary , non - limiting ADAM10 substrates 
include CD23 , ILO - R , EGF , Her - 2 , HB - EGf , betacellulin , 
jagged - 1 , Notch receptor 1 , Notch receptor 3 , RAGE , frac 
talkine , MICA A , I - TAC , HGFR , GITR , GM - CSF , an IGF 
soluble receptor , and TGF beta . In some embodiments , the 
cell is present in a subject and the release of the ADAM10 
substrate is into the subject's circulation . 

EXAMPLES 

[ 0141 ] The following EXAMPLES provide illustrative 
embodiments . In light of the present disclosure and the 
general level of skill in the art , those of skill will appreciate 
that the following EXAMPLES are intended to be exem 
plary only and that numerous changes , modifications , and 
alterations can be employed without departing from the 
scope of the presently disclosed subject matter . 

Example 1 

III . Methods for Using the Presently Disclosed ADAM10 
Modulating Peptides , Compositions , Pharmaceutical 
Compositions , and Polypeptides 
[ 0134 ] In some embodiments , the presently disclosed sub 
ject matter also provides methods for using the presently 
disclosed ADAM10 modulting peptides . 
[ 0135 ] In some embodiments , the presently disclosed sub 
ject matter relates to methods for modulating ADAM10 
biological activities in vitro . In some embodiments , the 
methods comprise contacting a solution or a cell comprising 
an ADAM10 polypeptide with one or more ADAM10 modu 
lating peptides as disclosed herein , wherein the contacting 
comprises contacting the ADAM10 polypeptide with an 
amount of the ADAM10 modulating peptide sufficient to 
modulate a biological activity of the ADAM10 polypeptide . 
[ 0136 ] In some embodiments , the presently disclosed sub 
ject matter relates to methods for inhibiting ADAM10 
biological activities in vivo . In some embodiments , the 
methods comprise administering to a subject a composition 
comprising , consisting essentially of , or consisting of one or 
more ADAM10 modulating peptides of the presently dis 
closed subject matter via a route and in an amount sufficient 
to inhibit a biological activity of an ADAM10 polypeptide in 
the subject 
[ 0137 ] III.A. Methods for Inhibiting ADAM10 Biological 
Activities , Including ADAM10 Biological Activities Asso 
ciated with Diseases , Disorders , and Conditions in Subjects 
[ 0138 ] In some embodiments , the presently disclosed sub 
ject matter relates to methods for inhibiting ADAM10 
biological activities associated with a disease , disorder , or 
condition in a subject . In some embodin nts , the methods 
comprise contacting an ADAM10 polypeptide present in the 
subject with an effective amount of one or more of the 
ADAM10 modulating peptides disclosed herein , wherein 
the disease or disorder is selected from the group consisting 
of cancer , inflammation , an allergic response , lupus , asthma , 
an infectious disease , and fibrosis , and further wherein the 
subject has the disease , disorder , or condition or is predis 
posed thereto . In some embodiments , the disease , disorder , 
or condition results at least in part from excess cell prolif 
eration associated with an ADAM10 biological activity . In 
some embodiments , the disease , disorder , or condition is 
characterized at least in part by presence of an excess of 
ADAM10 biological activity or protein . 
[ 0139 ] III.B. Methods for Inhibiting Release of ADAM10 
Substrates 
[ 0140 ] In some embodiments , the presently disclosed sub 
ject matter relates to methods for inhibiting release of 
ADAM10 substrates from cells . In some embodiments , the 
methods comprise contacting the cell with one or more 
ADAM10 modulating peptides as disclosed herein in an 
amount sufficient to inhibit release of the ADAM10 sub 
strate from the cell . As used herein , the phrase " ADAM10 
substrate ” refers to any substrate upon which an ADAM10 
polypeptide can act and that results in release of the substrate 

The Non - pegylated Human Prodomain Peptides of 
ADAM10 Inhibit ADAM10 In Vitro and are 

Selective Inhibitors 
0142 ] ADAM10 prodomain peptides were prepared by 
cloning a nucleotide sequence encoding amino acids 23-211 
of the human ADAM10 polypeptide as set forth in Acces 
sion No. NP_001101.1 of the GENBANK® biosequence 
database ( SEQ ID NO : 1 ) along with a His tag into a plasmid 
vector . The prodomain peptides were prepared by transfor 
mation of BL21DE3 cells followed by expression at 16 ° C . 
This yielded both a soluble prodomain peptide and a pro 
domain peptide in inclusion bodies . The soluble prodomain 
peptide was purified by breaking the bacteria in 50 mM Tris 
pH 8 and 5 mM with or without Tris ( 2 - carboxyethyl ) 
phosphine ( TCEP ; Gold Biotechnology , Inc. , St. Louis , Mo. , 
United States of America ) with 1 mg / ml lysozyme ( Sigma 
Aldrich Corp. , St. Louis , Mo. , United States of America ) , 
benzonase , ( Sigma - Aldrich ) protease inhibitor cocktail 
( Gold Biotechnology ) , and 1x CELLLYTIC® solution 
( Sigma - Aldrich ) for 15-20 minutes at room temperature . 
The pellet after centrifugation was again treated with the 
same buffer and centrifuged once more . Both supernatants 
were applied to a Ni - NTA column . After washing , the 
prodomain peptide was eluted with 1M imidazole , 20 mM 
Tris , pH 8 with or without 5 mM TCEP . The material was 
then passed over a SUPERDEX® 200 brand column ( GE 
Healthcare Bio - Sciences , Pittsburgh , Pa . , United States of 
America ) equilibrated in 20 mM Tris pH 8 and 40 mM NaCl . 
After concentration and endotoxin removal , glycerol was 
added to 10 % and the material was stored at -20 ° C. 
[ 0143 ] Insoluble prodomains were prepared from inclu 
sion bodies after solubilization with urea and then refolding 
on the Ni - NTA beads . They were then either passed through 
the SUPERDEX® 200 brand column as described above or 
put directly through ZEBATM brand spin columns equili 
brated in 20 mM Tris , pH 8 and 40mm NaCl buffer ( 7K 
molecular weight cutoff ) . Table 5 below presents the IC50 
values for the ADAM10 peptides and selectivity profiles for 
some of the inhibitors . 

Example 2 

Pegylation 
[ 0144 ] The prodomain peptides were passed through a 
ZEBATM brand spin column equilibrated in 20 mM phos 
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Example 4 

Selectivity Profile 

phate , pH 7.2 , with or without 4 mM TCEP . A 1.2 - fold to 
five - fold excess of 10 kDa maleimide PEG ( Nanocs Inc. 
Boston , Mass . , United States of America ) was added . After 
2-8 hours , the reaction progress was monitored by SDS 
PAGE gel electrophoresis . Sometimes more maleimide PEG 
was added and the reaction was allowed to proceed over 
night in the cold . The material was then passed twice over 
a SUPERDEX® 200 brand G200 column equilibrated in 20 
mM Tris , pH 8 , and 40 mM NaCl , fractions containing the 
pure pegylated material were concentrated and reacted with 
Endotoxin removal columns and frozen at -20 ° C. after 
addition of glycerol to 10 % . Prodomain peptides were 
prepared as described above and pegylation was performed 
with 10 kDa maleimide PEG . 

[ 0146 ] The human prodomain pegylated or non - pegylated 
peptides were reacted with ADAM17 , ADAM9 , or ADAMS 
from R & D Systems ( Minneapolis , Minn . , United States of 
America ) with the same substrate buffer mix as described for 
ADAM10 . There was only slight inhibition for the mutants 
and pegylated versions . The mutants and pegylated versions 
were also tested against ADAMS and ADAM9 from R & D 
Systems using 15 UM PEPDAB064 with the same Tris / 
BRIJ® brand buffer except that NaCl was added to 150 mM 
and CaCl2 to 10 mM . There was either no inhibition of these 
enzymes or slight inhibition , at 4-10 UM . 
[ 0147 ] In addition , inhibition of MMPs was performed by 
reacting MMPs with ADAM10 peptides of the presently 
disclosed subject matter using 15 ?M PEPDAB008 with the 
same buffer as above for ADAMS . Table 6 summarizes 
representative samples . 

Example 3 

Enzyme Inhibition Assays 

TABLE 6 

Inhibition of ADAM17 , ADAMO , and MMPs with ADAM10 Peptides 

MMP 

( 2 , 3 , 9 , 12 , 14 ) Construct ADAM17 ADAM9 

28 % at 8 UM 0 % at 8 UM 0 % at 8 UM 

[ 0145 ] PEPDAB064 , a fluorescence energy transfer sub 
strate for ADAM family members ( BioZyme Inc. , Apex , 
N.C. , United States of America ) was diluted from a 10 mM 
DMSO stock into 1.5 ml of 25 mM Tris , pH 8 and 0.001 % 
BRIJ® 35 brand detergent to a final concentration of 15 uM . 
A prodomain peptide of ADAM10 or pegylated prodomain 
was serially diluted 3 - fold after dilution with Tris / BRIJ® 
buffer without the substrate . To a 96 well black coated plate 
was added 60 ul of the substrate / buffer mix and 10 ul of 
prodomain peptide . Human ADAM10 from R & D Systems 
( Minneapolis , Minn . , United States of America ) at 2 uM was 
diluted 160 - fold into the same Tris / BRIJ® buffer . A total of 
5 ul was added to initiate the reaction . Fluorescence readings 
were taken at 485 nm excitation and 530 nm emission in a 
Cambridge or FLUOstar fluorometer with readings every 
two minutes . The data were analyzed with Excel and Prism 
software . Experiments were run in duplicate . Table 5 pres 
ents the inhibition constants against ADAM10 for the pro 
domain peptides tested . 

33 % at 6.7 uM 

SEQ ID NO : 1 
( wild type ) 
PEG - SEQ ID NO : 1 
( wild type ) 
SEQ ID NO : 6 
SEQ ID NO : 34 
SEQ ID NO : 62 
SEQ ID NO : 64 

43 % at 10 UM 
13 % at 6.2 uM 0 % at 3.2 uM 
13 % at 4 uM 0 % at 6.2 uM 
0 % at 7.7 UM 56 % at 7.5 UM 

0 % at 8 UM 

TABLE 5 

ICso values for Prodomains 

Construct IC50 ( NM ) 

SEQ ID NO : 1 ( human wild type ) 
Cys151 - pegylated SEQ ID NO : 1 
SEQ ID NO : 5 ( mut 1 ; K28A ; K54A ) 
Cys151 - pegylated SEQ ID NO : 5 ( K28A ; K54A ) 
SEQ ID NO : 6 ( mut2 ; K28A ; K54A ; C1515 ) 
SEQ ID NO : 9 ( mut3 ; K28A ; K54A ; E88A ; E177A ) 
SEQ ID NO : 34 ( R29A ; C151S ; E177A ) 
SEQ ID NO : 62 ( R29A ; R55A ; C151S ; E177A ) 
SEQ ID NO : 63 ( R29K ; R55K ; C151S ; E177A ) 
SEQ ID NO : 64 ( SEQ ID NO : 2 with R29K ; R55K ; C151S ) 
SEQ ID NO : 65 ( R26A ; R52A ; C151S ) 
SEQ ID NO : 66 ( SEQ ID NO : 1 / SEQ ID NO : 2 hybrid ; 
R26A ; R55A ; C151S ; E177A ) 
SEQ ID NO : 67 ( ( SEQ ID NO : 1 / SEQ ID NO : 2 hybrid ; 
R26A ; R52A ; C151S ) 
SEQ ID NO : 68 ( R26A ; R55A ; C1515 ) 
C - term PEG - SEQ ID NO : 69 ( R29K ; R55K ; E177A ) 
N - term PEG - SEQ ID NO : 70 ( R29K ; R55K ; C151S ; 
E177A ) 
C - term PEG - SEQ ID NO : 71 ( R29K ; R55K ; C151S ; 
E177A ) 

17 + 3.8 
49 + 10 
104 + 60 
83 + 23 

106 + 29.7 
142 + 37.7 
95 + 15 

110 + 11 
35 + 9.2 
83 + 19 
49 + 21 
234 + 40 

[ 0148 ] Meprin was also tested as ADAM10 prodomain is 
a substrate for this enzyme . Meprin was purchased from R 
& D Systems and was activated according the manufactur 
er's instructions . To 20 mM Tris buffer , pH 8 and 1 mM 
4- ( 2 - aminoethyl ) benzenesulfonyl fluoride hydrochloride 
( AEBSF ) ( Gold Biotechnology ) was added PEPDAB022 
( BioZyme Inc. ) to a final concentration of 15 uM . Mutants 
or wild - type ( i.e. , SEQ ID NO : 1 ) ADAM10 modulating 
peptides or pegylated versions thereof were then added . 
Since meprin is activated with trypsin and thereafter 
quenched with AEBSF , the buffer control contained the 
same amount of trypsin and AEBSF as the reactions with 
meprin . Reactions were run at room temperature under in the 
presence of low amounts of meprin and short reaction times 
to minimize cleavage of the ADAM10 modulating peptides . 
Table 7 presents the IC50 values for inhibition of meprin by 
ADAM10 modulating peptides . The most meprin - stable 
ADAM10 modulating peptides were those with a double 
furin mutation at positions 29 and 55 ( SEQ ID NO : 62 and 
SEQ ID NO : 63 ) or with the mouse prodomain ( SEQ ID NO : 
64 ) and mouse C terminal tail ( SEQ ID NO : 67 ) . Further 
more , if the ADAM10 modulating peptide such as SEQ ID 
NO : 63 was pegylated at the N- or C - terminus or at C151 , 
the IC50 increased to about 5-7 uM , indicating that pegy 
lation decreased potency against meprin . 

147 + 20 

130 + 40 
71 + 9 
52 + 10 

19 + 1 
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TABLE 7 Example 6 

IC50 Values for Inhibition of Meprin 
Cleavage by Various ADAM10 Modulating Peptides ADAM10 Modulating Peptide Have Improved 

Pharmacokinetic Properties 
Construct IC50 ( NM ) 
SEQ ID NO : 1 ( wild type ) 
SEQ ID NO : 34 
SEQ ID NO : 62 
SEQ ID NO : 63 
SEQ ID NO : 64 
SEQ ID NO : 65 
PEG - SEQ ID NO : 69 
PEG - SEQ ID NO : 70 
PEG - SEQ ID NO : 71 

185 + 22 
289 + 57 
817 109 
542 + 204 
682 + 115 
289 + 40 
-5 UM 
~ 7 UM 
~ 4 UM 

Example 5 

The Human Prodomains of ADAM10 Inhibit In 
Vitro Cellular Proliferation 

[ 0155 ] The best candidates were taken into pharmacoki 
netic studies in mice . Briefly , Balb / C female mice ( 3 / group ) 
received a single intraperitoneal ( i.p. ) dose of an ADAM10 
modulating peptide or vehicle control . Blood samples were 
taken and serum was prepared and stored at -80 ° C. Sera 
concentrations of ADAM10 modulating peptides were deter 
mined indirectly using a bioassay based on the inhibitory 
potency of the sera against ADAM10 enzyme activity . 2-5 ul 
of sera were incubated with 35 ul of 20 UM substrate , 
PEPDAB064 ( BioZyme Inc. ) containing protease inhibitors , 
pepstatin , AEBSF , bestatin , and E - 64 , 10 ul of human 
ADAM10 , and spiked with varying concentrations of 
ADAM10 modulating peptides with known concentration . 
The percent ADAM10 inhibition was determined in order to 
prepare a standard curve by using ADAM10 prodomain of 
known concentration into sera . 2-5 ul samples were taken 
and added to 45 ul of substrate solution prepared by diluting 
the buffer used above with the buffer that the ADAM10 
modulating peptides were dissolved in ( 20 mM Tris buffer , 
pH 8 , 40 mM NaCl , and 10 % glycerol ) at a ratio of 1 : 3.5 . 
The percent inhibition was determined relative to sera taken 
from a control group of mice that were injected with a 
vehicle control . 
[ 0156 ] FIGS . 6A - 6D and 7 summarize the results from the 
experiments . Most of double furin mutants and the single 
furin mutant and pegylated versions had better pharmacoki 
netic properties than the wild type prodomain of ADAM10 
( SEQ ID NO : 1 ) . The exception was SEQ ID NO : 68 , which 
is a mutant that was stable to furin but degraded rapidly by 
meprin and had similar pharmacokinetic properties to the 
wild type protein . The prodomain with SEQ ID NO : 63 was 
modified as set forth in SEQ ID NOs : 69-71 so that a 
cysteine could be incorporated at C151 , or the N- or C - ter 
minus . All of the pegylated versions of SEQ ID NOs : 69-71 
had improved pharmacokinetic properties relative to SEQ 
ID NO : 63 ( FIG . 7 ) and were more stable to furin and meprin 
cleavage as set forth in more detail herein below . 

[ 0149 ] Cells were plated at Day 1 at their optimal cell 
concentration onto a 96 - well plate . Cells were plated ( 100 
uL / well ) in complete growth media supplemented with 10 % 
serum . The following day ( Day 2 ) the culture medium was 
removed , cells were washed with medium without serum , 
and cells were starved for 24 hours in medium supplemented 
with 3 % serum . Test articles were prepared by dilution into 
media . Following the starvation , medium was removed and 
replaced with 100 ul fresh starvation medium . Two test 
articles and vehicle at 2x concentration was diluted in 
starvation medium and 100 ul 2x test article or vehicle was 
loaded onto the appropriate wells . The test articles and 
vehicle were diluted 10 - fold into the same serum starvation 
media , and 100 ul was added of each . The final concentra 
tions were 2 uM and 0.2 uM . 
[ 0150 ] Each treatment condition was run in a minimum of 
quadruplicates . Cells were left to incubate at 37 ° C. for 48 
hours . 
[ 0151 ] Quantitative assessment : At the end of the incuba 
tion time of 72 hours , a Cell glo assay was used to quantify 
the number of cells . Media were taken and ELISAs were 
performed to determine levels of ADAM10 substrates in the 
media after prodomain peptide treatment or vehicle control . 
[ 0152 ] The mutant and pegylated ADAM10 modulating 
peptides inhibited proliferation of MDA - MB468 cells to a 
larger degree than the wild type prodomain peptide ( see FIG . 
5A ) . 
[ 0153 ] In another experiment , the effect on proliferation of 
MDA - MB -468 cells was determined with SEQ ID NO : 62 
as the tested ADAM10 modulating peptide . Cells were 
seeded in 100 ul of growth media in a 96 well plate . The cells 
were placed in a humidified incubator at 37 ° C. with 5 % 
CO2 and 95 % air for 24 hours . After 24 hours of incubation , 
cells were washed with serum - free medium and were incu 
bated for 48 hours in starvation medium . Starvation media 
was then removed and fresh starvation media ( 180 ul ) 
containing Nuclight Red dye was added to each well . Cell 
numbers were quantified with an INCUCYTE® brand live 
cell analysis system ( Essen BioScience , Ann Arbor , Mich . , 
United States of America ) over the course of 72 hours . 
[ 0154 ] The rates of cell proliferation are presented in FIG . 
5B . The ADAM10 modulating peptide of SEQ ID NO : 62 
significantly reduced cell proliferation ( 78 % ) at 10 uM 
compared to vehicle control ( see FIG . 5B ) . 

Example 7 

Cleavage Experiments 
[ 0157 ] Meprin and furin were used to cleave prodomains 
of ADAM10 . FIGS . 1 and 3 show that the wild type protein 
( SEQ ID NO : 1 ) was rapidly degraded by meprin and furin . 
Approximately 20-50 ug of wild type ( WT ) , pegylated - WT , 
or an exemplary ADAM10 modulating peptide ( mutt ; SEQ 
ID NO : 6 ) for the furin experiment and another exemplary 
ADAM10 modulating peptide ( mut3 ; SEQ ID NO : 9 ) for the 
meprin experiment in a volume of approximated 100 ul in a 
1.7 ml Eppendorf tube were reacted with furin or meprin . 
Control samples had no meprin or no furin but were run side 
by side . Samples were incubated at 37 ° C. and a time course 
was run by removing approximately 20-30 ul of solution and 
quenching with 10 ul of a 4x solution of loading dye . 
Samples were run on a 16 % Nowex gel and stained with 
Simply Blue . Results shown in FIGS . 1 , 2 , and 4 indicated 
that the mutant ADAM10 modulating peptides were resis 
tant to cleavage by meprin and / or furin . 
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[ 0164 ] Media from cells treated with 5 UM SEQ ID NO : 
62 vs. 5 UM SEQ ID NO : 65 were also subjected to a growth 
factor array from RayBiotech . Table 9 summarizes a number 
of factors that increased or decreased in the media relative 
to a vehicle control . Note that the more stable SEQ ID NO : 
62 gave the highest affect in regulating factors released by 
cells . 

TABLE 9 

Percent Inhibition of Exemplary Substrates by SEQ ID NOs : 62 and 65 

% Inhibition by 
SEQ ID NO : 62 

% Inhibition by 
SEQ ID NO : 65 Factor 

63 20 

[ 0158 ] SEQ ID NO : 62 , which is a double furin mutant , 
and pegylated SEQ ID NOs : 69-71 were the most resistant 
to furin and meprin cleavage ( see FIGS . 8A - 8C and FIGS . 
9A - 9C ) . Having both furin mutations stabilized SEQ ID 
NO : 62 also to meprin cleavage ( compare SEQ ID NO : 34 , 
a single furin mutant , to SEQ ID NO : 62 and SEQ ID NO : 
63 , both of which are double furin mutants in FIG . 8A ) . 
[ 0159 ] In addition , the position of the furin mutation 
affected meprin cleavage . Mut2 / SEQ ID NO : 6 , which has 
the furin site modifications of RXKR > RXAR , was less 
resistant to furin cleavage as compared to SEQ ID NO : 62 
( RXKR > RXKA ) and SEQ ID NO : 63 ( RXKR > RXKK ) . 
Additionally , SEQ ID NO : 62 was more stable to furin 
mutants containing mutations AXKR such as SEQ ID NO : 
65 and SEQ ID NO : 68 ( see FIG . 8B ) even though the 
AXKR mutants were quite stable . 
[ 0160 ] SEQ ID NO : 64 and SEQ ID NO : 67 have mouse 
ADAM10 prodomain sequences where the C - terminal tail 
has no meprin site at 176-178 ( compare SEQ ID NO : 1 to 
SEQ ID NO : 2 ) . SEQ ID NO : 67 is a mouse / human hybrid , 
where the human prodomain has its C - terminal tail replaced 
with the corresponding mouse prodomain sequence . These 
sequences were also much more resistant to meprin cleavage 
as compared to the WT ( SEQ ID NO : 1 ) , Mutt ( SEQ ID NO : 
6 ) , and SEQ ID NO : 34 ( see FIGS . 9A and 9B ) . 
[ 0161 ] Mut3 / SEQ ID NO : 9 is a double meprin double 
furin mutant ( K28A ; K54A ; E88A ; E177A ; ) . It was com 
pletely resistant to meprin cleavage under the experimental 
conditions tested ( see FIG . 4 ) . Pegylated SEQ ID NOs : 
69-71 , which were not very inhibitory against meprin in the 
fluorescence assay described above ( see Table 7 ) , were very 
resistant to meprin cleavage ( see FIG . 9C ) and furin cleav 
age ( see FIG . 8C ) . 

HB - EGF ( known ADAM10 
substrate ) 
IGF - I SR 
AR ( known ADAM17 substrate ) 
TGF beta 
GM - CSF 
VEGF 

45 
0 

76 
30 
50 

35 
-48 
10 

3 
0 

[ 0165 ] Sera from vehicle or from SEQ ID NO : 62 - treated 
animals from the pharmacokinetic experiments were taken 
and subjected to a 100 protein array from RayBiotech . Table 
10 summarizes the statistically significant factors that were 
modulated by SEQ ID NO : 62 treatment relative to vehicle . 
Both RAGE and fractalkine , two known substrates for 
ADAM10 were significantly decreased in sera , indicating 
that a mutant prodomain can inhibit ADAM10 activity in 
vivo . 

TABLE 10 

Example 8 
Factors that were Statistically Significantly Modulated 
by SEQ ID NO : 62 Treatment Relative to Vehicle 

A10 Substrate Inhibition ( % ) SEM 

I - TAC 
Fractalkine 
ALK - 1 
Fcg RIIB 
HGF R 
GITR 
RAGE 

55 
74 

100 
44 
54 
66 
69 

13 
11 
57 

0 
16 

9 
21 

ADAM10 Modulating Peptides Inhibit Cellular 
Shedding Events in vitro and in vivo 

[ 0162 ] MDA - MB - 468 cells were seeded in a 96 well plate . 
After overnight incubation cells were washed with serum 
free medium and incubated for 24 hours in starvation 
medium . After an additional 48-72 hours , media was 
removed from the cells and incubated with arrays provided 
from RayBiotech , Inc. of Norcross , Ga . , United States of 
America . 
[ 0163 ] Table 8 presents the IC50 values for inhibition of 
shedding of Notch1 , Notch3 , Jagged 1 , betacellulin , and 
Mica A. SEQ ID NO : 62 , which is much more resistant to 
furin and meprin cleavage as compared to Mut2 / SEQ ID 
NO : 6 and all the other constructs , improved the IC50 of 
Notch 3 over 10 - fold ( 890 vs. 76 nM ) . 

Example 9 

In Vivo Studies 

TABLE 8 

ICS , Values for Inhibition of Shedding of Exemplary Substrates 

Mut2 / SEQ ID NO : 6 
IC50 ( NM ) 

SEQ ID NO : 62 
IC50 ( NM ) Substrate 

[ 0166 ] Hollow fiber model . On day -1 , MDA - MB - 468 , 
BT - 20 , and A549 cells were loaded into Hollow Fibers , 
placed in cell culture dishes containing medium , and were 
equilibrated in an incubator at 37 ° C. , 5 % CO2 overnight . 
Tumor cells were then loaded using medium into KROS 
FLO? brand hollow fiber membranes . 1-2 hours before 
surgery mice received Meloxicam ( 1 mg / kg in 5 ml / kg ) 
subcutaneously . Implantation was performed while mice 
were under inhalational isoflurane anesthesia . Three fibers 
containing either MDA - MB - 468 , A549 , or BT - 20 cells were 
implanted into two different compartments : subcutaneous 
and intraperitoneal . Therefore , every mouse received 6 
fibers . 
[ 0167 ] In detail , a trocar containing the fibers was inserted 
through a skin incision to place fibers subcutaneously and 
peritoneally using the same skin incision with further per 

890 + 330 
607 + 459 
76 + 44 
98 + 53 

Notch 1 
Notch 3 
Mica A 
HB - EGF 
Jagged 1 
Betacellulin 

680 + 350 
560 + 220 
770 + 370 
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forating the peritoneum . Skin was closed using suture clips . 
Dosing commenced using i.p. administration of SEQ ID 
NO : 62 at 10 mg / kg or vehicle control every three days for 
two weeks . Body weights were measured three times a 
week . On day 15 ( 14 days after therapy ) , animals were 
sacrificed by cervical dislocation and fibers were extracted . 
Each fiber was processed according to the CELLTITER 
GLO® brand luminescent cell viability assay protocol 
described below . 
[ 0168 ] CELLTITER - GLO? brand luminescent cell 
viability assay . Each fiber was cut into 4 pieces and directly 
placed into 2 ml Lysing Matrix Avials ( Catalogue No. 6910 , 
MP Biomedicals , Santa Ana , Calif . , United States of 
America ) containing 1 ml ex vivo Luciferase buffer ( 25 mM 
Tris - Phosphate pH 7.8 , 2 mM EDTA , 2 mM DTT , 0.1 % 
TRITONTM X - 100 ) at 4 ° C. Fibers were destroyed using a 
FASTPREP - 24® brand homogenization system ( MP Bio 
medicals , Santa Ana , Calif . , United States of America ) for 
30 seconds and 5 m / s and thereafter centrifugated at 10000 
rpm and 4 ° C. for 10 minutes . At ambient temperature , 
supernatant was incubated with CELLTITER - GLO® brand 
luminescent cell viability assay buffer ( 1:10 ) for 10 minutes 
in the dark while shaking . Luminescence was detected with 
an EnSpire plate reader ( Perkin Elmer , Waltham , Mass . , 
United States of America ) . Data of the individual groups 
were analyzed using descriptive data analysis ( Mean with 
SEM , Median ) . Statistical analysis of efficacy data was done 
using the Mann Whitney test and the unpaired Student's 
t - test . 

[ 0169 ] The results are presented in FIG . 10. SEQ ID NO : 
62 reduced proliferation of MDA - MB - 468 cells in vivo by 
approximately 20 % relative to the vehicle control . 
[ 0170 ] Inhibition of CD23 shedding . To determine 
whether the ADAM10 modulating peptides of the presently 
disclosed subject matter inhibited CD23 shedding in vivo , 
animals were dosed i.p. with either SEQ ID NO : 1 ( Wild 
type ) or Mut2 / SEQ ID NO : 6. Sera was taken after 24 and 
48 hours and CD23 levels were determined via ELISA . The 
percent inhibition of shedding relative to a vehicle control 
was determined , and the results are shown in FIG . 11 . 
Mut2 / SEQ ID NO : 6 inhibited CD23 shedding whereas SEQ 
ID NO : 1 did not , indicating that mutations at the furin sites 
and cysteine residues improved the ability of the prodomain 
to inhibit ADAM10 in vivo . 

[ 0171 ] Tumor Xenograft Model . To determine whether the 
ADAM10 ADAM10 modulating peptides of the presently 
disclosed subject matter have therapeutic potential for tumor 
growth inhibition in vivo , efficacy studies are performed 
using MDA MB - 468- , A549- , or HC116 - derived xenograft 
tumor models in athymic mice . Briefly , 1x107 cells , are 
implanted s.c. into the flanks of 6 - week - old female athymic 
nu / nu mice . Tumor sizes in two dimensions are measured 
with calipers , and volumes are calculated . The treatments 
start when the tumor size has reached approximately 200 
mm ) . Vehicle control and ADAM10 prodomain peptide 
alone at two doses are given as determined from pharma 
cokinetic data . Each treatment group ( n = 6 per group ) is 
monitored for up to 7-8 weeks . Body weights and tumors are 
measured twice weekly , and tumor growth and regression 
rates are determined Animals are euthanized at the end of the 
experiment , and the liver , heart , visceral fat , kidneys , and 
brain are retained and examined for tissue damage and 
toxicity . 

[ 0172 ] Once a suitable dose is found , one or more 
ADAM10 modulating peptides are used in combination with 
other cancer agents in the xenograft tumor model . Cancer 
agent alone or in combination with one or more ADAM10 
modulating peptides are administered and the experiment is 
performed as described above . 
[ 0173 ] Asthma model . To determine whether the 
ADAM10 modulating peptides of the presently disclosed 
subject matter have therapeutic potential in asthma , efficacy 
studies are performed using an ovalbumin model that is TH2 
dependent . Briefly , a mast cell / IgE dependent mouse model 
is used . This model was used previously to test other less 
selective small molecule ADAM10 inhibitors ( Mathews et 
al . , 2011 ) . 10 ug ovalbumin is injected i.p. into 6 female 
Balb / C mice per group on days 1 , 3 , 5 , 7 , 9 , 11 , and 13 . 
Pegylated ADAM10 modulating peptides ( 2.5 mg / kg ) or a 
vehicle control is given intranasally or i.p. every other day 
or every 3 days . An ovalbumin intranasal challenge ( 20 kg ) 
is given on days 40 , 43 , and 46. On day 47 , airway resistance 
is measured after the final challenge . Mice are anesthetized 
by i.p. injection of 207 mg / kg of ketamine and 42 mg / kg of 
xylazine . After cannulization and paralyzation , mice are 
ventilated and baseline lung function is measured . Mice are 
then exposed to acetyl beta methylcholine chloride . New 
tonian resistance , tissue damping , and tissue elastance are 
measured . Following determination of lung function , bron 
chial aveloral lavage fluid is collected and saved for 
cytokine and chemokine analysis . Cells are pelleted , stained , 
and counted to determine types and amounts present . All 
statistics are done using the two - tailed T test , with Bonfer 
roni correction when multiple comparisons are made . Addi 
tionally , the maximum tolerated dose is determined through 
acute tolerability studies in mice . Mice are monitored daily 
for clinical signs of distress in response to different drug 
doses Animals are euthanatized at the end of the experiment 
and the liver , intestines , heart , visceral fat , kidneys , and 
brain are retained and examined for tissue damage and 
toxicity . 
[ 0174 ] Lupus Model . 18-22 - week - old female mice ( NZ 
BWF1 ) from The Jackson Laboratory ( Bar Horbor , Me . , 
United States of America ) are given either vehicle control or 
compound i.p. after tape stripping a 3x3 cm strip on the 
dorsal backs of mice 10 times to induce injury and onset of 
CLE symptoms . Female only mice are used because male 
mice in this breed do not develop CLE and in humans most 
of the patients with CLE are female . This model has been 
used previously as a model for CLE ( Guiducci et al . , 2010 ) . 
An initial experiment is done with only 5 mice before dosing 
to ensure CLE develops and to monitor the conditions of the 
mice . Once the initial experiment is complete , dosing com 
mences . After 3 weeks of dosing every 2-3 days , scoring is 
done . The biopsy specimens are fixed in formalin and 
embedded in paraffin . Sections are stained with hematoxylin 
and eosin . Multiple skin sections of 11 mice per group are 
evaluated in a blinded fashion . The following histological 
features are assessed and graded from 1 to 3 : ( a ) epidermis 
thickness ; ( b ) degree of ulceration ; ( c ) intraepithelial inflam 
mation ; ( d ) dermal inflammation ; and ( e ) panniculus inflam 
mation . Histological grading is assigned as follows : 0 : 
normal skin architecture , few dermal leukocytes , and regular 
adnexa ; 1 : mild inflammation , slight epidermal hyperplasia , 
and signs of dermal fibroblast proliferation ; 2 : moderate 
inflammation , noticeable epidermal hyperplasia ( two- to 
fourfold increase in epithelial thickness ) with hyperkerato 
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sis , significant leukocyte / neutrophil - granulocyte dermal 
infiltrate with few macrophages , moderate fibrosclerosis of 
the dermis , reduction in the number of adnexa , and slight 
degenerative changes of the hypodermic adipose tissue ; and 
3 : severe inflammation , marked epidermal hyperplasia 
( more than fourfold increase in epithelial thickness ) with 
hyperkeratosis , formation of keratin - filled craters and cysts , 
diffuse discontinuity of the epidermal layer ( ulceration ) , 
extensive dermal infiltrate with abundant neutrophils and 
macrophages , pronounced dermal fibrosclerosis , vanishing 
of adnexa , and evident degenerative changes of the hypo 
dermic adipose tissue . The different parameters are scored 
separately and summed to obtain a total disease score . 
Statistical significance among groups is calculated with a 
Mann - Whitney U test . In addition to testing for changes in 
CLE , kidney function and anti - nuclear antibody amounts are 
determined to also see if other lupus effects are attenuated 
with prodomain treatment . Urinalysis , checking for biliru 
bin , blood , glucose levels , ketones , pH , protein , specific 
gravity , urine sediment , urobilinogen and urine sediment , 
color , and appearance are performed . Organ weights are 
determined , and tissues are preserved for analysis and iden 
tification of changes in spleen , kidneys , liver , lymph nodes , 
mesenteric , and heart . 

Example 10 

ADAM10 Modulating Peptides Reduce Allergic 
Responses to Dust Mite Antigens 

[ 0175 ] Wild type C57B1 / 6 and / or Balb / c mice are intra 
nasally exposed to 40 uL of one or more ADAM10 modu 
lating peptides or vehicle control on days 1-3 , followed by 
25 uL saline or 15 ug / 25 uL house dust mite antigen extract 
on day 4. Bronchoconstriction is assessed using a FLEX 
IVENTTM brand respiratory analysis system ( SCIREQ® 
Scientific Respiratory Equipment Inc. , Montreal , Quebec , 
Canada ) . Airway resistance ( Rrs ) is determined at increasing 
doses of methacholine ( 5 , 10 , 25 mg / ml ) and presented as 
percent increase from PBS baseline . 
[ 0176 ] BALF supernatants are analyzed for MUC5AC 
protein by ELISA as described and lung morphology is 
assessed for peribronchiolar perivascular inflammatory cel 
lular infiltration . 
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SEQUENCE LISTING 
The patent application contains a lengthy “ Sequence Listing ” section . A copy of the “ Sequence Listing ” is available in 
electronic form from the USPTO web site ( http://seqdata.uspto.gov/?pageRequest=doc Detail & DocID = US20190345473A1 ) . 
An electronic copy of the “ Sequence Listing ” will also be available from the USPTO upon request and payment of the 
fee set forth in 37 CFR 1.19 ( b ) ( 3 ) . 

1. An ADAM10 modulating peptide , wherein the 
ADAM10 modulating peptide comprises , consists essen 
tially of , or consists of at least one modification of an amino 
acid sequence as set forth in SEQ ID NO : 1 or SEQ ID NO : 
2 , wherein the at least one modification is selected from the 
group consisting of at least one amino acid substitution of at 
least one furin recognition site , at least one amino acid 
substitution of at least one meprin recognition site , and at 
least one modification of cysteine 151 , or any combination 
thereof , such that the ADAM10 modulating peptide is less 
sensitive to cleavage by furin , less sensitive to cleavage by 
meprin , less sensitive to oxidation at cysteine 151 , or any 
combination thereof . 

2. The ADAM10 modulating peptide of claim 1 , wherein : 
( i ) the at least one furin recognition site is selected from 

the group consisting of amino acid positions 26-29 and 
amino acid positions 52-55 of SEQ ID NOs : 1 or SEQ 
ID NO : 2 ; and 

( ii ) the at least one meprin recognition site is selected 
from the group consisting of : 
( 1 ) amino acid positions 34-36 , amino acid positions 
62/63 , amino acid positions 88/89 , amino acid posi 
tions 136-138 , amino acid positions 169/170 , and 
amino acid positions 176-178 of SEQ ID NO : 1 ; or 

( 2 ) amino acid positions 34-36 , amino acid positions 
62/63 , amino acid positions 88/89 , amino acid posi 
tions 136-138 , and amino acid positions 169/170 of 
SEQ ID NO : 2 . 



US 2019/0345473 A1 Nov. 14 , 2019 
22 

3. The ADAM10 modulating peptide of claim 1 or of 
claim 2 , wherein cysteine 151 of SEQ ID NO : 1 or SEQ ID 
NO : 2 is substituted with alanine , serine , glycine , or threo 
nine , or is pegylated . 

4. The ADAM10 modulating peptide of claim 1 , wherein 
the ADAM10 modulating peptide comprises , consists essen 
tially of , or consists of an amino acid sequence as set forth 
in either of SEQ ID NOs : 3 and 4 . 

5. The ADAM10 modulating peptide of claim 4 , wherein 
the at least one modification is selected from the group 
consisting of : 

( i ) an alanine , serine , glycine , or lysine substitution at one 
or more of positions 26 , 28 and 29 of SEQ ID NO : 3 
or SEQ ID NO : 4 ; 

( ii ) an alanine , serine , glycine , or lysine substitution at one 
or more of positions 52 , 54 and 55 of SEQ ID NO : 3 
or SEQ ID NO : 4 ; 

( iii ) an alanine , serine , glycine , or asparagine substitution 
at one or both of positions 88 and 89 ; 

( iv ) an alanine . serine , glycine , or asparagine substitution 
at one or more of positions 176-178 of SEQ ID NO : 3 ; 

( v ) an alanine , serine , glycine , or threonine substitution at 
cysteine 151 , and 

( vi ) attachment of a polyethylene glycol ( PEG ) moiety to 
cysteine 151 , or any combination thereof . 

6-16 . ( canceled ) 
17. The ADAM10 modulating peptide of claim 4 , wherein 

amino acid position 151 of SEQ ID NO : 3 or SEQ ID NO : 
4 is pegylated , the N - terminus is pegylated , the C - terminus 
is pegylated , or any combination thereof . 

18-21 . ( canceled ) 
22. The ADAM10 modulating peptide of claim 1 , wherein 

the ADAM10 modulating peptide comprises , consists essen 
tially of , or consists of one or more modifications that 
inactivate a furin recognition site at amino acid positions 
26-29 of SEQ ID NOs : 1 or SEQ ID NO : 2 , a furin 
recognition site at amino acid positions 52-55 of SEQ ID 
NOs : 1 or SEQ ID NO : 2 , or both . 

23. The ADAM10 modulating peptide of claim 22 , 
wherein the ADAM10 modulating peptide further com 
prises , consists essentially of , or consists of one or more 
modifications that inactivate a meprin recognition site at 
amino acid positions amino acid positions 34-36 of SEQ ID 
NO : 1 or SEQ ID NO : 2 , amino acid positions 62 and 63 of 
SEQ ID NO : 1 or SEQ ID NO : 2 , amino acid positions 88 
and 89 of SEQ ID NO : 

1 or SEQ ID NO : 2 , amino acid positions 136-138 of SEQ 
ID NO : 1 or SEQ ID NO : 2 , amino acid positions 169 
and 170 of SEQ ID NO : 1 or SEQ ID NO : 2 , or amino 
acid positions 176-178 of SEQ ID NO : 1 , or any 
combination thereof . 

24. ( canceled ) 
25. The ADAM10 modulating peptide of claim 1 , wherein 

the ADAM10 modulating peptide comprises , consists essen 
tially of , or consists of a plurality of modifications that 
inactivate : 

( i ) one or both of the furin recognition sites at amino acid 
positions 26-29 and 52-55 of SEQ ID NOs : 1 or SEQ 
ID NO : 2 : and 

( ii ) one or more of the meprin recognition sites at amino 
acid positions 34-36 , 62/63 , 88/89 , 136-138 , 169/170 , 
and 176-178 of SEQ ID NO : 1 or one or more of the 

meprin recognition sites at amino acid positions 34-36 , 
62/63 , 88/89 , 136-138 , and 169 and 170 of SEQ ID 
NO : 2 . 

26-34 . ( canceled ) 
35. The ADAM10 modulating peptide of claim 4 , wherein 

the ADAM10 modulating peptide comprises an amino acid 
sequence as set forth in any of SEQ ID NOs : 5-71,814 . 

36. ( canceled ) 
37. The ADAM10 modulating peptide of claim 35 , 

wherein the ADAM10 modulating peptide further comprises 
a PEG moiety at the N - terminus , a PEG moiety at the 
C - terminus , a PEG moiety at amino acid position 151 of 
SEQ ID NO : 1 , or any combination thereof . 

38. The ADAM10 modulating peptide of claim 35 , 
wherein the ADAM10 modulating peptide comprises an 
amino acid sequence at least 87 % , 88 % , 89 % , 90 % , 91 % , 
92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 98 % , or 99 % identical to 
any of SEQ ID NOs : 5-71,814 . 

39. The ADAM10 modulating peptide of claim 35 , 
wherein the amino acid sequence comprises one or more 
amino acid substitutions of SEQ ID NOs : 5-71,814 at an 
amino acid position selected from the group consisting of 
amino acid positions 26 , 28 , 29 , 34-36 , 52 , 54,55 , 62 , 63 , 88 , 
89 , 136-138 , 151 , 169-178 , 182 , and 183 as defined in SEQ 
ID NO : 3 for these amino acid positions . 
40-46 . ( canceled ) 
47. An ADAM10 modulating peptide comprising , con 

sisting essentially of , or consisting of an amino acid 
sequence that is at least 87 % 88 % , 89 % , 90 % , 91 % 92 % , 
93 % , 94 % , 95 % , 96 % , 97 % , 98 % , or 99 % identical to any 
one of SEQ ID NOs : 5-71,814 , optionally wherein the 
ADAM10 modulating peptide is pegylated . 

48-53 . ( canceled ) 
54. The ADAM10 modulating peptide of claim 47 , 

wherein the amino acid sequence comprises at least one 
introduction of a cysteine internally , at the N - terminus , at the 
C - terminus , or any combination thereof within SEQ ID NO : 
3 or SEQ ID NO : 4 , and further wherein the at least one 
introduced cysteine results from a substitution of one or 
more amino acids within SEQ ID NO : 3 or SEQ ID NO : 4 , 
an insertion of a cysteine within SEQ ID NO : 3 or SEQ ID 
NO : 4 , or any combination thereof . 

55. The ADAM10 modulating peptide of claim 54 , 
wherein the introduced cysteine is pegylated . 

56. The ADAM10 modulating peptide claim of 55 , 
wherein the pegylated introduced cysteine is located within 
the first 20 amino acids within SEQ ID NO : 3 or SEQ ID 
NO : 4 ; within the last 20 amino acids of within SEQ ID NO : 
3 or SEQ ID NO : 4 , or a combination thereof . 
57-65 . ( canceled ) 
66. The ADAM10 modulating peptide of 1 , wherein the 

amino acid sequence is at least 87 % , 88 % , 89 % , 90 % , 91 % , 
92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 98 % , or 99 % identical to 
SEQ ID NO : 62 or SEQ ID NO : 63 . 

67. The ADAM10 modulating peptide of claim 1 , wherein 
ADAM10 modulating peptide comprises one or more modi 
fications selected from the group consisting of conservative 
amino acid substitutions , non - natural amino acid substitu 
tions , D- or D , L - racemic mixture isomer form amino acid 
substitutions , amino acid chemical substitutions , carboxy - or 
amino - terminal modifications , addition of one or more gly 
cosyl groups , and conjugation to a molecule selected from 
the group consisting of a fatty acid , a PEG , a sugar , a 
fluorescent molecule , a chromophore , a radionuclide , a 
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bioconjugate , a tag that can be employed for purification 
and / or isolation of the ADAM10 modulating peptide , and an 
antibody or a paratope - containing fragment or derivative 
thereof . 
68. A composition comprising the ADAM10 modulating 

peptide of claim 1 . 
69. A pharmaceutical composition comprising the 

ADAM10 modulating peptide of claim 1 and a pharmaceu 
tically acceptable carrier or excipient . 

70. The pharmaceutical composition of claim 69 , wherein 
the pharmaceutically composition is pharmaceutically 
acceptable for use in a human . 

71. A polypeptide comprising , consisting essentially of , or 
consisting of the ADAM10 modulating peptide of claim 1 , 
optionally wherein the polypeptide is pegylated . 

72. The polypeptide of claim 71 , wherein the polypeptide 
comprises , consists essentially of , or consists of an amino 
acid sequence as set forth in any of SEQ ID NOs : 5-71,814 , 
optionally wherein the polypeptide is pegylated . 

73. The polypeptide of claim 71 , wherein the polypeptide 
further comprises tag , optionally a His tag or any other 
peptide or non - peptide tag that can be employed for purifi 
cation and / or isolation of the polypeptide . 

74. The polypeptide of claim 73 , wherein the tag is 
releasable from the polypeptide by proteolytic cleavage . 

75-81 . ( canceled ) 
82. A method for modulating an ADAM10 biological 

activity in vitro or in vivo , the method comprising contacting 
a solution or a cell comprising an ADAM10 polypeptide 
with the ADAM10 modulating peptide of claim 1 , wherein 
the contacting comprises contacting the ADAM10 polypep 

tide with an amount of the ADAM10 modulating peptide 
sufficient to modulate a biological activity of the ADAM10 
polypeptide . 

83. ( canceled ) 
84. ( canceled ) 
85. A method for inhibiting an ADAM10 biological 

activity associated with a disease , disorder , or condition in 
a subject , the method comprising contacting an ADAM10 
polypeptide present in the subject with an effective amount 
of the ADAM10 modulating peptide of claim 1 , wherein the 
disease , disorder , or condition is selected from the group 
consisting of cancer , inflammation , an allergic response , 
lupus , asthma , an infectious disease , and fibrosis , and further 
wherein the subject has the disease , disorder , or condition or 
is predisposed thereto . 

86. ( canceled ) 
87. ( canceled ) 
88. A method for inhibiting release of an ADAM10 

substrate from a cell , the method comprising contacting the 
cell with the ADAM10 modulating peptide of claim 1 in an 
amount sufficient to inhibit release of the ADAM10 sub 
strate from the cell . 

89. The method of 88 , wherein the ADAM10 substrate is 
selected from the group consisting of CD23 , IL6 - R , EGF , 
Her - 2 , HB - EGf , betacellulin , jagged - 1 , Notch receptor 1 , 
Notch receptor 3 , RAGE , fractalkine , MICA A , I - TAC , 
HGFR , GITR , GM - CSF , an IGF soluble receptors , and TGF 
beta . 

90. The method of 88 , wherein the cell is present in or has 
been isolated from a subject . 


