
BNFO

Vi

Backg

Physi
to tou
tissue
damag
infect
negati
damag
Thus,
(Torto

inflam
increa
the da
blood
differ
protec
white
cells a
a rang
functi
white
neutro
patho
and to
other 
the bo

respon
involv
there 
migra
mecha
inflam
patho
pyrin 

target
inflam
to com
physi
uncom

O 491 

ability of den

ground 

Inflammat
cally, inflame

uch, warm, an
e (Kastner et. 
ged tissues. D
tion, physical 
ively impact t
ge site to first
 an inflamma
ora & Anagno

Specificall
mmatory respo
ased blood flo
amaged tissue
d come a wide
rent cells and 
ct the damage
 blood cells. W
are class of ce
ge of immuno
ions; the spec
 blood cells n
ophils seeks o
gens (viruses

oxins that are 
white blood c

ody’s cell-me

Neutrophil
nse and intera
ves a significa
are no more v

ate away, bloo
anisms to com

mmatory respo
gens and stre
levels direct 

An auto-in
ted tissues in 
mmation in th
me to a halt af
ochemical res
mfortable sym

ndrosomal cu

tion is a pheno
ed tissues bec

nd swell up; in
al, 2010). Th

Damaged tissu
stress on tiss
tissues. To al
t protect the t

atory response
ostakos, 1987

ly, when an 
onse occurs, 
ow is directed
es. With the 
e variety of 
chemicals tha

ed tissue, such
White blood 
ells that perfo
ological 
cific class of 
named 
out and degra
s, bacteria, fun

not favored b
cells protect t
diated, or non

ls are able to 
act with its ta
ant decrease i
viable threats
od flow return
mplete repara
onse- tissue i
ssors in dama
neutrophils a

nflammatory d
the body (Sho

hat the cell-me
fter foreign th
sponses of inf

mptoms of inf

Rese

urcumin com
binding to

omenon that o
come red from
n severer case
ese symptom
ues can result
sues (i.e., mec
low these tiss

tissue from fu
e is simply th
7).  

d to 

at 
h as 

orm 

des 
ngi) 
by the body. N
the damaged t
nspecific, imm

find and resp
argets in part d
in pyrin level
 present to th
ns to a more n
ations of the d
s damaged, p
aged tissues, a
away from the

disease is a di
oham et. al, 2
ediated immu
hreats are elim
flammation a
flammation (w

earch Proposa

 

mplexes in mi
 PSTPIP1 pr

occurs when t
m increased bl
es, inflammati

ms occur due to
t from one of 
chanical stress
sues to heal, t
urther damage
e body’s way

Neutrophils a
tissues from f
mune respons

pond to damag
due to the reg
s during the i
e damaged tis

normal level,
damaged cells
yrin directs th
and the tissue
e inflammatio

isorder that re
2003). Chroni
une response d
minated, neve
re extended f

warmth, swell

al

imicking wil
roteins 

tissues are da
lood flow to t
ion can result
o the body’s i
several thing
s on a tissue)
the body pum
e, and then all
y to protect an

and 
further stress,
se (Tortora &

ged tissues du
gulatory effec
inflammatory
ssue, pyrin le
and the dama

s. This entire e
he activity of 
e returns to ho
on site (Schan

esults in chro
ic inflammatio
during inflam
er quite goes a
for long perio
ling, redness, 

B

ld type pyrin

amaged within
the damaged 
t in dysfuncti
immune respo

gs- a viral or b
, or chemical 

mps substances
low for prope
nd heal its dam

, the character
& Anagnostako

uring an inflam
cts of the prote
y event. Howe
evels increase
aged tissue he
event is know

f neutrophils i
omeostasis as
ner & Gumuci

nic inflamma
on differs fro

mmation, whic
away. Instead
ds of time, an
 pain, and pot

Bobby Chagga

n protein by 

n an organism
area, painful 
on of the 
onse to 

bacterial 
stressors that

s to the 
er healing. 
maged tissues

ristic result o
os, 1987).  

mmatory 
ein pyrin. Thi
ever, once 
, neutrophils 
eads into 
wn as an acute
in fighting off
s increased 
io, 2005).  

ation in certain
om acute 
ch is supposed
d, 
nd the 
tentially loss 

ar 

1 

m. 

t 

s 

f 

is 

e 
f 

n 

d 



BNFO

of fun
Medit
mostl
2005)
encod
regula
of chr

to be 
inflam
inflam
inflam
MEFV
not fu
functi
perha
tissue
inflam
clinic
into o
the bo
pyrin,
mimic
molec
is con

studie
regula
inflam
Babae
stimu
down
involv
2011)
pyrin,
cytosk
inflam
intera
heavil
purpo
the sa

Exper

delive
acid. D
bioav

O 491 

nction) are oft
terranean Fev
y affecting pe
). FMF is cau
de for the pyri
ate neutrophil
ronic inflamm

Normal py
linked to apo

mmatory respo
mmatory respo
mmatory respo
V gene remai
unction proper
ional pyrin ca

aps explaining
es to prevent c
mmation from
al solution th

one’s mind is 
ody’s product
, or utilize a c
c the three ma
cular function
nsidered henc

Curcumin 
es to have a w
ator in tumor 
mmation agen
ei et. al found

ulate interferon
n-regulate the 
ved in anothe
). Of particula
, by taking on
keleton. Nam

mmatory respo
action requires
ly implicated 

ose of this stud
ame intracellu

rimental Desi

Curcumin 
ery. A dendro
Dendrosomes
ailability of a

ten difficult fo
ver (FMF) is a
eople of Jewi
sed by one or
in protein. Th
l activity duri

mation in affli

yrin protein pl
ptosis, cytoki
onse, low pyr
onse; on the f
onse (Shoham
n at low level
rly, highly lev

an not accumu
g the inability
chronic 

m occurring. A
hat seems to ju
to simply inc
tion of functio
compound tha
ain aforement
ns of pyrin. Th
eforth.  

is a compoun
wide range of 

suppression, 
nt, all without 
d that curcumi
n-γ (IFN-γ) le
pyrin protein
r intracellular

ar interest is t
n pyrin’s third

mely, Shoham 
onse is media
s the binding 
in the reorga

dy is to exam
ular functions 

ign 

linked with a
osome is a bal
s have becom
a drug to whic

Rese

for the body to
a specific exa
sh, Armenian
r more mutati
his aberrant py
ing inflammat
icted individu

lays a variety
ine secretion,
rin levels indi
flip side, the u
m et. al, 2003)
ls or do 
vels of 
ulate, 
 of the 

A 
ump 
crease 
onal 
at can 
tioned 
he latter 

nd isolated fro
regulatory eff
to acting as a
apparent side

in, delivered 
evels. IFN-γ i

n (Shoham et. 
r function, ap
o find out wh

d core functio
et. al describ

ated through i
of pyrin to an

anization of ac
mine whether o

as pyrin, can

a dendrosome
ll-like aggreg

me increasingly
ch the dendro

earch Proposa

 

o control (Sch
ample of a pre
n, Arab and T
ions in the ME
yrin protein is
tory response

uals (Schaner 

y of intracellul
 and signaling
icate the need
up-regulation
). Since the p

om turmeric p
ffects on cell a
an analgesic (
e effects (Bas
in a dendroso
is a cytokine t
al, 2003). Fu

poptosis, that p
hether or not c
on: cell signal
ed that a key 
interactions w
n adapter prot
ctin in the cyt
or not curcum

n also bind sig

e will be the fo
ate of repeatin
y common in
some is linke

al

haner & Gum
evalent auto-i

Turkish ancest
EFV gene, wh
s of concern b

es plays a maj
& Gumucio, 

lar roles; nota
g via the cell 

d for neutroph
n of pyrin indi
yrin proteins 

powder, and h
activity in viv
(pain relieving
snet et. al, 20
ome nanoparti
that pyrin inte

urther, curcum
pyrin also is i
curcumin can
ing through u
step in pyrin

with the cell’s
tein known as
toskeleton (Sh

min, a compou
gnificantly to 

form of the co
ng molecular

n targeted drug
ed (Markatou 

B

mucio, 2005). 
inflammatory
try (Schaner &
hich just so h
because its lo
jor role in the
2005).  

ably, pyrin ha
cytoskeleton

hils to act in a
icates the end
translated fro

has ben show
vo, manifestin
g) drug, to be
11; Shing et. 
icle drug veh
eracts with, a

min has been s
integral in (B

n further act si
utilization of t
’s role in a pr

s cytoskeleton
s PSTPIP1, a
hoham et. al, 
und that perfo
the protein P

ompound used
r units joined 
g delivery to 
et. al 2007). 

Bobby Chagga

Familial 
y disease, 
& Gumucio, 
happens to 
oss of ability t
e developmen

as been shown
n. In an 
a pro-
d of an 
om the mutan

wn in numerou
ng as a 
eing an anti-
al, 2011). 
icle, is able to

and that can 
shown to be 

Basnet et. al, 
imilarly to 
the 
ro-
n. This 
a protein 

2003). The 
orms some of 
PSTPIP1.  

d in drug 
with a nuclei
improve site 
Specifically, 

ar 

2 

to 
nt 

n 

nt 

us 

o 

f

ic 



BNFO 491 Research Proposal Bobby Chaggar 

3 
 

Babaei et. al found the bioavailability of curcumin to be markedly augmented when the drug was 
linked into a complex with the dendrosome DenO400 (Babaei et. al, 2012). As such, DenO400 
dendrosomal curcumin, or DenCur as it is known, will be prepared and utilized in this 
experiment, to circumvent the issue of curcumin’s poor bioavailability in its natural form. This 
dendrosome gradually deteriorates, and by the time the complex reaches its site of activity, the 
curcumin is active (Babaei et. al, 2012).  

 To test to what extent curcumin and pyrin bind to PSTPIP1, the levels of curcumin-
PSTPIP1 (henceforth CUP1) and pyrin-PSTPIP1 (henceforth PYP1) must be measured from 
tissues that are inflamed. Levels of CUP1 and PYP1 will be measured in two groups of mice: 
normal mice with normal, wild type pyrin, and FMF mice with the aberrant pyrin proteins. Each 
main group of mice can be subdivided into two more subgroups; one of these subgroups would 
receive a dosage of curcumin, while the other would not. The purpose of doing this is to try and 
establish baseline levels of PYP1 in normal and FMF mice, and from this, gauge whether or not 
the level of CUP1 formation (if any) is significant. To prompt a more noticeable rate of complex 
formation, the mice will need to be infected with a rhinovirus, or similar stressor, to promote an 
initial inflammatory response throughout the mice’s tissues.  

 To actually measure CUP1 and PYP1, the complexes have to be precipitated out of cells 
from inflamed tissues (if infected with a rhinovirus, then from targeted tissues from the mouth, 
nose, or throat). To do this, CUP1 and PYP1 will be isolated from cells following the along the 
lines of Shoham et. al’s methodology. Namely, the authors co-immunoprecipitated out a pyrin-
PSTPSP1 complex from sampled cells in their study. Co-immunoprecipitation is a technique that 
allows for insoluble protein-resin complexes to be separated from other proteins in samples by 
having a specific antibody bind to a portion of that complex, which can then be used to separate 
out the targeted complexes from these cells. To aid in the visualization of the separated 
complexes, immunofluoresence microscopy was performed by Shoham et. al in their study, to 
help quantify how much of the complex was present. This technique relies on flurorescent 
tagging of the complex, once again by antibodies developed for the protein complex. These 
antibodies were developed by fusing Glutathione S-transferase (GST) with a separate portion of 
pyrin-PSTP1P1 complexes, allowing for the formation of an antibody that would bind 
specifically to pyrin-PSTPIP1 complexes (Shoham et. al, 2003).  

 In the same manner, insoluble (resin bound) CUP1 and PYP1 in this present study will be 
visualized with immunofluorescence microscopy, and then co-immunoprecipitated out of 
inflamed cells, through the use of antibodies development by fusion of GST with the constituent 
proteins of the protein complexes. Because both CUP1 and PYP1 share the common PSTP1P1 
protein as a subunit, the antibodies need only be designed to target this protein. Once these 
complexes have been separated from their host cells, centrifugation will be utilized to separate 
CUP1, PYP1, and free PSTP1P1 into distinct phases. Confirmation of the CUP1 and PYP1 
fractions can be done by taking samples from the fractions, and utilizing mass spectroscopy to 
determine the content in each phase, looking specifically for the presence of pyrin fragments and 
the curcumin molecule. From here, the amounts of each can be determined and compared using 
SDS-PAGE, a form of gel electrophoresis used to analyze and quantify the amounts of protein in 
a given sample. 

 Expected Outcomes 

 If curcumin is really quite similar in its molecular activity to pyrin, then it should be 
expected that it has some discernable amount of binding to PSTPIP1. Pyrin present in normal 
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mice cells ought to have a high binding fraction of pyrin present since an infection by a 
rhinovirus would trigger a normal inflammatory response. Mutant pyrin, however, may end up 
with a smaller fraction of pyrin complexed to PSTPIP1. If the hypothesis of this present study is 
correct, then curcumin would bind to the free, uncomplexed PSTP1P1 present in the cell. In 
addition, curcumin may then function in influencing the three pathways that pyrin is heavily 
involved in: apoptosis, cytokine secretion, and cell signaling through the cytoskeleton. While this 
coincidence doesn’t really mean much in itself, it could open the doors to future research in 
examining the potential use of curcumin in performing the functions that the aberrant pyrin 
should, but cannot, do in the cell. More common in life, however, is the grim expectation that 
things are not so easily understood. In the case where curcumin does not bind to PSTPIP1, then 
the idea that curcumin can be a substitute for pyrin seems to be completely unlikely.   

 Even if, however, curcumin was found to bind with PSTPIP1, it is a far stretch to assume 
that it implies anything meaningful. What is not considered, for example, is whether or not 
curcumin’s binding actually promotes or discourages PSTPIP1 from reorganizing actin as it is 
supposed to do. In that sense, if curcumin binds to the protein, but inhibits its function, then it 
obviously is not mimicking the pro-PSTPIP1 effects of pyrin. Though, this is somewhat of a 
secondary step- if curcumin binds to PSTPIP1, then the next logical step would be to evaluate 
how this interaction affects PSTPIP1’s function. Finally, there is always the consideration of the 
limitations of the scope of this study. Assuming all goes well and good, and curcumin binds to 
PSTPIP1, and acts similarly to pyrin, these findings may or may not be able to be utilized in other 
instances of auto-inflammatory disorders, like Behçet’s disease or DIRA, for example. Any 
conclusions drawn regarding pyrin, curcumin, and PSTPIP1 can only be made in reference to 
FMF, because the mechanism of regulation that curcumin takes may be different in expressions 
of different auto-inflammatory disorders.  

 Even though the results of this study are limited in their immediate conclusions, the 
potential for further research based off this topic looks rewarding. Finding compounds that mimic 
the function of normal, wild type proteins in these auto-inflammatory disorders is a step in 
helping to better understand and counteract the mechanisms of this type of disorder. Furthermore, 
future studies that evaluate the ability of such compounds like curcumin, and their ability to 
regulate an inflammatory response by binding to key proteins in signaling pathways, opens up a 
potential path for clinicians to develop more effective treatment options for sufferers of familial 
Mediterranean fever (FMF) and other auto-inflammatory disorders.  
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