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ATP

BMDM

CRP

DAMP

HMGB1

LPS

MAC

NLRP

Prx

TLR

TNF

o}

adenosine triphosphate

bone marrow-derived macrophage
C-reactive protein
danger-associated molecular pattern
high mobility group box1
interleukin

lipopolysaccharide

membrane attack complex, C5b-9
nucleotide-binding oligomerization domain, leucine rich
repeat and pyrin domain containing
peroxiredoxin

toll-like receptor

tumor necrosis factor
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ol Z ¢}l w7l peroxiredoxin2e] H-H] <}

BA uHd = 243}

Peroxiredoxins (Prxs)< Tthsh MXEZ G4 QA4oA WA= okl
dolth, AlEZ oA =43 Prxs> A AEE AATAY EA4

Ahazel ola] vl = AadEs AAstE 4Ee Aok AE

AN e A7t 1yo] A &)k HZd Prxse] A H &
S atol A FH|E ] dF WSS =3k danger-associated molecular
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Prxso] #u9-& Flatgich LPSe} ATPE 3 o] &3 A2 o
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ol Zo}ul<: w7l peroxiredoxin2$] -] 2}

A ndd = 243t

Peroxiredoxins (Prxs) #}4F3}4=4 (hydrogen peroxide)$} &7 &lo]l =23}
Akt (alkyl hydroperoxide)<= $HAA|7]= &HAkst dhdidolw, A4, 1

EZegol, HEAE, AFA T AE Ul g fAdA Tdsta

)

O Prxsol @AE wMAEAY 9@e £ s T A

A

redox-active cysteineo] HQ3dltt?® T HFolME 6719 T wuwHA
(isoform)o] W&} o™, Prxs redox-active cysteinesoll w2} F 7)2] 71|
a2 v} Cysteine 7719 F=ol uwhg} 1-Cys9} 2-Cys Prxso] &35,
2-Cys Prxoll = “typical’ ¥} ‘atypical’ o] =43t 671 53 drwd F

typical 2-Cys Prxol| 3} Prxl, 2, 3, 4 @l g o] dAsko] 3l o7} o)



Ao} skrh Pxl A w20l F7HE DNA E£743 Prx2 A& vk
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Prxs Al WolA DNA, RNA, ©@8d &35 fdd 5 3l
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b gstdon 434 AoEsiele] RuE FET + Ue B

ol

_|Qr
DAMP &2tz A 2] ofgko] AAH AT DAMPE Al Wol A gz e=
Aok shH, AlE 2pSol o5 AE Bfo R {FH|Ho dSEs
g = qlojof R B Ao A Prxs wuldoe] LPS Al oy}
inflammasome Aol 23k HH|%= Folstaxl ATt Inflammasome-S

R AFWE AE AT

Ry

o

o

e g wga) agelt. A3

off

Ox]

Ry

AL 91A3F 5 IL-1p9}t IL-18 TS Fo3I A
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2] etk Al oleldk IL-189] €/ ¥ B caspase-1o o3l AT
Caspase-1< IL-1f 2]l &= 1L-18, IL-1a, fibroblast growth factor-22] 4]l %=

thoj gy 1o

-

HAA (complement system): UAE ZFFol 3

gt Aol S7bE Chas thA AIEZRE TNFSF e A4 A
o7 wHIE STMANTIM, Y] AEEEY S JAEs vl

e A8 SR d 3ol

o

WG BFTOl 9% By B8g W)

B

7ol &ErlE = o

ol\

A Abo]EFFQl & 3l IL-6% C-reactive protein

S~

(CRP)E "7l 2 3le] HAE EAst Ao 2N P FoA E & 7]

olr
ol

S ot Aoz 4EA du* BAlE W P Z (classical pathway), =
el & (lectin pathway), th#] 7= (alternative pathway)S %3] &4 3tH ).
HAA S 37 SAEE T WY HIAE AAS] 1 B = (classical

pathway) S A|ZsHAl 3= EA] 74 A<l Clge p-amyloid fibrilse} 7

=

S AARFE MNP P X, prion SHAT Zo WA FE, AE AP
o] doju= A|E (apoptotic cell)e] THo] ZAgtsle] BAZ FAFAN
2% Clge AFE Al o8] %% = phosphatidylserineol] Z3tsle] &

A A ok B4 28-S FIATE EARAE 9Es gt
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1. A=
3+A & rabbit anti-Prx2 antibody (Abcam, Cambridge, UK), mouse anti-NLRP3

antibody (Adipogen, San diego, CA, USA), mouse anti-caspase-1 antibody
(Adipogen), goat anti-IL-1p antibody (R&D systems, Mineapolis, MN, USA), rabbit
anti-His tag antibody (Abcam), rabbit anti-p-actin antibody (Cell signaling
technology, Danvers, MA, USA), rabbit anti-GAPDH antibody (Abfrontier, Seoul,
Korea)E A}-83} %1t} Rabbit anti-Prx1, Prx2, Prx3, Prx4, Prx5, Prx6 antibodies<}
tag FEFO| =7} AFH A S AR Prxl (hPrxl), A Prx2 (hPrx2), vh-$-
2~ Prx1 (mPrx1), vF-$-22 Prx2 (mPrx2) T+ a2 A Mgt oo st o] AY
gkt olM A uwgd AFAREEH AeEtow, Axe hPrxl B
hPrx2 Td 2 2] GAlste] A&kl

pET17b 23 WE] (Novagen, Darmstadt, Germany)oll C wtol 6xHis”} tag
© hPrx1-His$} hPrx2-HisE F243t3ith 2d WMEZ E coli BL21o &
AAS A7 5 ampicilline] 7} LB plateo] E=2&}o] 37°Col A &5 wF
st mFatltr dd dEE kS ampicilline] H7HE LB iAol F
F3}o] 37°Col A ODgy 0.5~0.6 =7} HES vt & 1 mM IPTGE 9]
g-3lo] dulzd AAS {3 E. coli pelletS o} sonicationS 53}

Q3| A 7] 3L, Ni% resing} 4]o] 4°Col| A 35 ¥ HoF F=FA| 7t} Imidazole

ol

7



= ol&38iA HA 20 mMell A FHiL 200 mMe] HHE REEIL, o] E 3
AN Z3E hPrxl-Hiset hPrx2-His T & (rhPrx1-His, rhPrx2-His)= 2] A

aFolth. U554 Triton X-1145 ©]-§3t4 A A8 %

2. MEujF

k-2 A M E F J774A1 A ES uhe 5 fE WA AE (mouse
bone marrow-derived macrophage, BMDM)E A}-&3}Slth MXEE 10% S-Ejo}
% (fetal bovine serum, FBS)(Gibco, Rockville, MD, USA)3} 2 mM L-
glutamine, 100 U/ml penicillin, 100 ug/ml streptomycine] 3Z3+¥ Roswell Park

Memorial Institute (RPMI) 1640 B A& A}-&3}] 5% CO,, 37 CollA v 3al3d

&

o9 B4 g2 QAAEE FEe7] Sdele] vlgse] WA thEws)

=75 AF T 5 cell strainers |83t @ AXE FHlEIT A dF
&3 &4l ammonium-chloride-potassium ¥ ¥ (Sigma Aldrich, St Louis, MO,
USA)E AolA 5zt WhgAA A5 AT o & A
X5 RPMI 1640 WA= ol =}# A o FBS7} 10% 3% RPMI 1640
Hj <] o]l w}9-22 mGM-CSF (R&D systems)E 20 ng/mlo] = Al X7}sle] o

Tt EEAZT EEkE o Wi &1 mleel FA3 AlE

Aol o

e
i


http://en.wikipedia.org/wiki/Roswell_Park_Memorial_Institute_medium
http://en.wikipedia.org/wiki/Roswell_Park_Memorial_Institute_medium

3. Inflammasome % = Western blot £4
Prxs Tt 2 o] inflammasome ©i7] #0]ZS #B2al7] Yate] J774A1 AlE
¢} BMDM A5 FBS7} X3 A 52 RPMI 1640 wiA =2 w sl +
LPS (Sigma Aldrich) 0.25 pg/mlS 2A]7F A 2]dk S0 F7}=2 ATP (Sigma
Aldrich)E 1.5 mM XEi= 25 mMZ 30% Azglste] A3t = &
NLRP3 inflammasome A=< <! nigericin (Sigma Aldrich)¥} alum (Invivogen,
San Diego, CA, USA)< LPS A& - 77t 5 uME 30, 0.5 mg/mlS 64
FAgste] A=skadnt o] & AlEu|gels 55 A7 SDS-PAGEE Al
SFaL nitrocellulose membrane (Amersham Bioscience, Piscataway, NJ)ol transfer
% Western blot=- A & 3131 T
Caspase A Ao 2]3] inflammasome "7 Prx22] w7} 7HAst=A] &
Qlsl7] 9l38ko] pan-caspase & A A<l Z-VAD (R&D systems) 5=+ caspase-1
A A Q] YVAD (Calbiochem, Darmstadt, Germany) 10 uM¥} &7 LPS 0.25
ug/mls 241 7F 2 2] 3k $o] 712 ATP & 25 mME 308 A e]ste] A=
Stttk o] & AlZujgelS FFAA Western blots A 5kl
EHIE Prx27F E4848e ZEe oA dEldA &lstr] fél LPS

0.063, 0.125, 0.25 pg/ml 2417+ A28} A 1} LPS 0.25 pg/mlS 247+ A 2] 3t



5 ATP 15 mM<& 302 st ALtk o] & Az s H5A7
non-reducing condition®] SDS-PAGEE 4] & 3}al nitrocellulose membrane?]]
transferdt & Western blotS A 8§ 5131t}

NLRP3 o]E#Q1l Prx2e] #HE &<let7] 9fsto] C57BL6 k¥ E vH+-
229} NLRP3 Z<& wpg-20 A %3 BMDMeol| & 3HA LPS 0.25 pg/ml
= 2N%F

A2 s $o] ATPS 05 mM % 15 mME 30% #)g)sle] ==

3G Th o] 3 A|EHfSFNMS 5==A]F Western blotS A 8§31 T}

4. E2AYFAR (ELISA)

Clge} Prx1, Prx2o] 25441 A ofF-5 Solr 7] st aiwdd
AH S A A]3FS T Microtiter plate (Corning costar, Corning, NY, USA)ll PBS
o 343 Prx2E 1 pg/mleE 4°CollA 16417 St 1A Al7]aL, 3%
BSA (Sigma Aldrich) PBST (0.05% Tween 20°] 3+ PBS)S A2 A 24
ZF W2 A1 A blocking it A %3 Clg ©r# & (Sigma Aldrich)e] 5%

PBSOll &%= MR s|Aato] 2A13F AellA whg AZiTh PBSTE A}

Ll

4-3lo] A2 g 3 rabbit anti-Clq antibody (Dako, Glostrup, Denmark) S <
o 4 1AIZF WA PBSTE A 3§ 2 peroxidase’} 2 3% goat anti-
rabbit 1gG (Jackson ImmunoResearch Laboratories, West Grove, PA, USA)E 7

2o A 408 WHSAIZATE thA] PBSTE Al1H3 Fo] TMB &9 (KPL,

10



Gaithersburyg, MD, USA) 2.2 30+ WHS-AIZ] F, 25 N H,SO, & o] wkg

& WFIL 450nm el M FF =S SA I

5. Complement activation assay

Clgel Prx29] ZA3s &3t BAY 435 dolrr] £13te] microtiter
plateo] PBSel 312413k Prx2Z 1 pg/mlo 2 4°Coll A 16A]17F B2t 1A A7)
31, 1% BSA PBSTE 2ol 2] 2417 wH-S-A)A blocking 3+l th Al @34
S Veronal buffer (Lonza, Walkersville, MD, USA)°ll &%= H=Z 34 35}o] wh&
Al ZtE Cab B4 ¥Estr] flske] 204, C5b-9 Fd& &S] £15ko]

Fob 4

rlo

o]

X

HHS AL F, A7FE PBSTE o &38to] whgd F4

A

45
Al Zt @AE Cabet C5b-9& =elakr] $18kel ZHZb rabbit anti-C4b
antibody (Dako) = mouse anti-C5b-9 antibody (Quidel, San Diego, CA, USA)Z
Ao A 1A HEg-A1Z] F peroxidase”t 2 3¥ goat anti-rabbit 1gG =&
goat anti-mouse 1gG (Jackson ImmunoResearch Laboratories)E 7>l 4 40+
B AT PBSTE A3 & TMB &0z w-gA7l 5 ¢ wpirt
Az FFE=E SAsAH

Prx2¢ll o|3k W Ale] &/4d317}F Clg 949 vEg-Q1A &eletr] s}
2 A 81| microtiter plateol] PBSol 343t Prx2E 1 ug/ml o= 4°Coll A 164

7

-

f
oft
(o]
ey
Y
>

31, 1% BSA PBSTE 2ol 4 2A]3F HkH-&-AlA blocking

11



&tk Clg A% A2 @4 (Quidel)¥} o37]e Clg @A e A4 5
o7 H7IsE Z47bo]l AlEE Veronal buffer® 3]2]3}a 45% FoF whg A
ATh A7kE PBSTE AR&Ste] €A whg& TREAN § HA @43
o] gk C5b-9 FA S FIkdth C5b-90 tigh A S Aol A 1417 g
A1Z1 5 peroxidase”} ZA3FE goat anti-mouse 19GE 2ol A 40 HHE-A

ZAth o] PBSTZ A3 Fof TMB §Ho= kg A7l & FIEE

TS Prx2ol] 93 wA| FA3E C5b-90] AE TWo| EHZHE = gl
sl sFgith J774A1 AIEE FBS7) X EE A S RPMI 1640 HA =
wEs) = 5 AR 3 10%0] Prx2E 5 pg/ml B F 2417 A g &
o]% A XujYAS A ATt AEE &3)3te] SDS-PAGE 2 Western blot

S A]&8}e] mouse monoclonal anti-C5b-9 antibody (Quidel)= 7153} t}.

6. 8 HEA AA (Hemolytic complement 50, CH50 assay)
Atk @3S Veronal bufferdl] ox4 o2 s|Aste] A= 7H2tE HEYE
%8 (antibody sensitized sheep erythrocytes, EA)<} round bottom microtiter

plate (Corning costar)o] Y& thg 37°Coll A 30 w<oF whg Al AT 2718

Al
=

(o,

7]

il

E3) A=NE flat bottom

e

Veronal buffer® WH2S A A7) 3L

microtiter plate (Corning costar) = &7 405 nm 3}go|A AdF9o 83 H

12



£ FRlste] 50% &3 @S zte A M sEE Asurh

o] B thxat (50% &3 dA)o = il Prx2E 50% &3 dAel &
A sEE g Aste] 37°ColA 104 B WHEAIZTE o] ¥, round
bottom culture platecl] 7131 37°CollA 304 &<t EAS} WES-A AT 27}
¢ Veronal buffeor2 ¥$-S FAA7]a 9AEHE S8 FEHS flat
bottom microtiter plate® %71 405 nm I A HEFo] &8 HEE &9l
st

Relative complement consumption (%) = [1 - (ODsmpe — ODspontaneous
hemolysis)/ (O Dhemolysis by normal human serum — ODspontaneous hemolysis)] X 100 2=, spontaneous
hemolysisi== EA®]l Veronal bufferyt-S €oj & of ApdH oz dojih= &
d Aol a1, hemolysis by normal human serum-> EA°] Prx2E Y X 23l 50%

Sl @he 2t @ANE HolFle W dojus 2 eI

7. A EHFEA

il

LabTek2 8-wells chambers (Nunc, Roskilde, Denmark)®l] J774A.1 M|3ZE B <
3 5 A wjgdS FBS7F E3HE A ¢S RPMI 1640 HiA| 2 1l 3hal s
10% Abe 3 A Prx2 @S 1 pg/ml =5 5 pg/ml &= 37°Col A]

A2 1 At AlxZwFds AAG F 4% paraformaldehyde

(Biosesang, Seongnam, Korea) & 420 A 308 wH3-3lo] A EZ 1At}

13



PBSE ©l&3] A3 §F PBSol <l 1% BSA® A2lA 1ARF &<t
blocking 3}$1t}. Mouse anti-C3c-FITC antibody (Abcam)E- 1:300°.% 3] 4] 5}
o] Aol A 2417 ¥H-S-AIZ1 | PBSTZ A2 a3 tl. DAPI 4419 (Vector
Laboratories, Burlingame, CA, USA)S o]-&3lo] 35 dAsk = FV1000 &
%7 ¥n"]7 (Olympus Optical, Tokyo, Japan)S E3to] A% FHol| A H

C3cE #TzsliTh

14



1.LPS ¥ ATP Ao w& Prxse 4|

Effols 6708 Prxs &8 T do] EAg) o]2 g Prxse AlE I

S~
ol
=2
o
:(|)L_"
=
ke

om BulE & Yk AE el @ FEHQ

A

N

M7} okl SAF AT JHME Prxsel BulsEA HAsg 4%

HES- fuk 29191 LPS 0.25 pg/ml2 2417 2234 Y inflammasome &

o At AE v oz Bu|E PrxsS Western blot HE =
sto] Elsiqitt. vk A AE 5= J774A1 M XA = LPSSE ATPE
23 inflammasomeS 43} A1AS o 6719 Prxs =3 wwa = prxi,
2, 5, 6°] AlE Hjto g HEu|EJATHLH 1A). vF-22 BMDM A ol A

LPSe} ATPE &3 inflammasomes A3t Al S uw] Prxl, Prx2, Prx57}

M vt o FHE o™, Prx6s] 4% meketybn} Fu]Ho] w2t
ATHZHE 1B). YA xR O 2 LPSS ATP BFE X89S o IL-1p
7} AE Hro g Enj¥E Ao R Hol inflaimmasome Aol fEHULSS

S = =
kel 4= Qi

=1 =

15



Lys Suwp
LPS - 225 - - 2525 - (ygimi)
ATP - - 1515 - - 1515 (mm)

B
Lys Sup
Lps - 2525 - - 2525 - (uami)
ATP - - 1515 - - 1515 (mm)

Prx1

Prc2

Prx3

Prxd

Prx5

Prxé

IL-1B
(p17)

a9 1. BAM LA LPSS ATP A3 & Prxse] BH 2A. (A) J774A1

M3} (B) BMDM A|3Eef] LPS 0.25 pg/mls 2A13F A 2lsk A, LPS 0.25

ug/mle 22170 AElata ATP 15 mM<S 305 Aed &, ¥ 3%

(lysates, lys)¥} A3 Bk (supernatants, sup)S <=8l Western blot " <.

2 Prxl, Prx2, Prx3, Prx4, Prx5, Prx6<] &S 723
16
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2. LPS & ATP, nigericin, alum X & d] W& Prx2¢] 4]
J774A.1 A3ES BMDM Al E5oA tE Prxs Iz o v] &
Prx1, Prx27} inflammasome A=l &l o oFo] A FErjdN o g Hn|

g(}j\q PrX27]‘ LPS %%— Z]—E'Loﬂ ‘O/]E‘H/ﬂ»h:‘ %H]Q—EX]

B

gh13k oAt} J774A.1
MM Prx2= LPS W Aol Sl 4% Al oz 2H|
H ARk, inflammasome A=9S AP o o @S Fo] Er[HATH(
H 2A). °]& &3, Prx2+ inflammasome 9|74 1% A4, inflammasome
Hlo]&2 Als ddel o8 #ujE F dss St oSS
inflammasome %, NLRP3 inflammasome-> ATP<%} nigericin 5ol o3t Z-&
1%, alum¥}t 22 particulateo] 93] @43} 2 4= Jup® B Ao
J774A.1 A3 LPS 0.25 pg/mlS 2A17F A2]d & ATP 25 mM =&
nigericin 5 uM-2- 30+, alum 0.5 mg/mlS- 6A]7F =71 A 2|3k Prx22] +-H]
= sttt 2 A3, vheFd NLRP3 inflammasome A=<l 2] &l Prx2
o] 7l g Z71skS Eelsith(1® 2B). LPSS} ATP, nigericin <2
alum= A3 Ag-olwt IL-1p7F AlE §re g HEujEE Zo® Hol
inflammasome Al o3k Prx29] ®H|JS E2lst 4= Q) 7]Ed 4t
st @A = A dHA JE Prx2= o33t Ao m o] A7E P =,
olg]st o)A R AT w gAFAHES JeERATE® Inflammasome A=Y

of ofs EH== P27k BagAdol Sl oAl FEQlA &elsh] 9
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3] LPS 0.063, 0.125, 0.25 pg/ml& 2417+ A28t ALF ATP 1.5 mM<S 30% &

oF 7} *2]s}3it}t. Non-reducing condition®] SDS-PAGE® A &2lsh 4

=

LPS @5 =3} inflammasome AF=¢Joll o]&l] A¥E vjd oz FEu|y =
Ef

selstitt. A dAdAQl DTTE Add AE sl r = Prx22
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LPS - 02505 025 - (Hg/mi)
ATP - - - 25 25 (mM)

LPS - 025025025025 - - - (pg/mi)
ATP - - 25 - - 25 - - (mM)
Nigericin - - - 5 - - 5 - (pM)
Alum . : (mg/ml)
Sup
IL-1B
(p17)
+DTT
LPS - 63 125250250 - - 63 125250 250 - (ng/ml)
- - 1515 - - - - 1515 (mm)

« monomer
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a9 2. YA Z A LPSS} ATP, nigericin, alum A= ¥ Prx2 #4] S4.
(A) J774A1 AEol LPSE 2417t Aglslal ATPE 30% 571 A2l F A
3 galle (lys) AE Y (sup)= 3 Western blot WS o] 83}
o] Prx2E HQ1Eh (B) J774A.1 A2 LPSE 2A|3F A E]8kal ATP, nigericin
T+ alums ZHZE 304, 304, 6AIZF F7F A Elet & M wgdS )
Western blot R 0= Prx2 #H|E &3 (C) J774A1 A3zl LPS 24]%F
xglstal ATP 30 F7F S HE w|ge] 1/22 dithiothreitol
(DTT)S 37°Coll A 30% &9t ¥H-5-A171 H non-reducing conditionol| A Prx2
o] &S Western blot .= J‘ﬂr%}

N

;

A

=

-|~ olo rol, HJW
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3. Caspase-1 9J&3 Q] Prx29] #H]

Prx27} inflammasome A}=loll olafA] Al wrow Rnj¥= ZS 3
o1&ttt o8] 3k Prx2e] W7} inflammasome A A Fof A EEH
+ casapase-1 ©]<=2Ql WREQIAl Flsty] A J774A1 A|3El] pan-
caspase A #1291 Z-VAD 10 uM3} LPS 0.25 pg/mlg &7 2A17F 223k F

ATP 25 mM$E 30+ &< F7F A skt 71 A3}, inflammasome A=<

of ols] EH|E WY Prx27} pan-caspase A A|Ql Z-VADO| <Jsf #nH]7} 7+
AstE AL BHEUTHLY 3A). Z-VADE caspase-1 Hnb olug AlE

=53} #HF caspase-3, caspase-7, caspase-9 5= A& E caspase-1°]
o3k Eo] whgAS FQIst7] 9d caspase-1 o] A Al YVAD 10 uM
¥ LPS 025 pg/mls A 919k el Asiivh. Z-VADSH FYUsHA
YVAD 4] inflammasome AF=r¢1o] €3 Prx29] RIS A& AL
3B). Caspase-1¥} IL-1p2] ¥H]%= Z-VAD %= Y-VADZ 23 A% oA
T ZAo®E Hol A0 F inflammasome Ao AA|ES Folst 4=

0]
2R

£
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% 3. Inflammasome ®i7} Prx29] ¥u|o| A caspase-1 A &I}
J774A.1 Aol Z-VAD 10 uM (A) =< YVAD 10 uM (B)3} LPSE 24]
g5kl ATPE F7H2 308 AHEd F Ax wgdoz Rulg PxeE

Western bloto. 2 323}

LPS
ATP
Z-VAD

Sup

LPS
ATP
YVAD

Sup

- 025025025 - (pgimi)
25 25 (mM)
10 10 (pM)
- Prx2
Caspase-1
- (p10)
IL-18
- (p17)
- 025025025 - (ug/ml)
25 25 (mM)
- - - 10 10 (M)
. P2
Caspase-1
o 1 (p10)
IL-1B
- (p17)
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4.NLRP3 9JEZQ] Prx29] #H]

Prx22] #H]7} NLRP3 9]&E4 Q1 w917 g2lst7] $]sto], C57BL/6 ©F
A mhg-2~eF NLRP3 A& 920X 53 BMDMS ©] &3t &
At inflammasome FA = r=3t7] #1314 LPS 0.25 pg/ml= 2A1%F A
g F ATP 1.5 mME 30 F7F A sl i, o8& w52 BMDM
A= EHEE Prx27} NLRP3 A<= wh9-22 BMDMO|A & #8]=A] &

FHH 4). o] & E3l, Prx29] M= NLRP3 &E# Q1 whg-¢]

2l

ol
-

o
_l |

ATk NLRP3 Z<& wp$-2 BMDMOlAE Z# IL-1p ¥ NLRP3 EF

inflammasome 34 7oA Eu|x A ¢kotr)
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WT NLRP3 KO

LPS - 25 2525 - - - 2525 25 - - (pg/mil)
ATP - - 05150515 - - 05 150515 (mm)
I Prx2
IL-1B
(p17)
Sup
NLRP3
B-actin
Lys NLRP3

1Y 4. NLRP3 A& 19~ BMDM A XA Prx2e] £H) &3, o4 g
ul9-~9F NLRP37} 2 ¥ vl$-29 BMDM A|3EE mGM-CSF 20 ng/ml
2 Ags] E3A17] & LPSE 2AI3F A ElEtal ATPE 30% F7F A 2%t

FAE Wl ) P2 RH)E B2,
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5. Prx13 Prx2 ©lA A*

A el v EAste BAls A3 doeA 3 WA ol omA

A7pH g A eS| ok AAl invivo el = Al Fre ]

o
2
BN
ol
o,
2
q‘i
(2
>
i)
X
H
I
o
)
bed
l\)
T
>
2
BN
o
L
=
i
=3
r U
o
o
=
O
zZ
>

constructs Al #sksitt. Brelglo} Ui wlYgS F3 Prxl-His, Prx2-His &
W2 S A3 Ni* resing ©]-&3) affinity columnS £38] A3t AAH
ol A2 Coomassie blue 24 WS F3 ==& QAR THLH 5A).
T3 anti-His &A1& o]&3ste] FAR @S Felstivi(1+ 5B). A
A Prxs7t mAagA ol e olFAR EAst=A &yl fske] non-
reducing condition2] SDS-PAGE gelol| 4] <13t A3} Prx13} Prx2 X5 o]3t
A=z ESAS Ay T3, FAE Prxle Prx2¢l H]3l oligomeric

formo] o 2 FAFH AL 5C). Prxld thE 58 T =0l nls)] 4

i

X
:;I
>
b
)
i
o
ol
9,
%0,
N
2
i
2,
i

ol HHE FE] oligomeric T3
5 olE F AUtk o]As 5Ao] Prxlo] Prx2HTE AFF|E O 2 A 9] A&

st U fel e wolEe
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hPrx1 hPmx2
-His -His

B 11 10

w N - W N -

121 !

0 -—-—

534

FIgs

25 4

- e - -

B o o C ® P
T I T I
£ g ; ;

121 121

80 80

53 53 53

41 41 41

25 25 25

18 18 18
IB: anti-His IB: anti-His

a% 5. BAE Prx1d Prx2 @A &<l (A) Coomassie blue & &3
AAE AF Prxl (hPrxl), AFs Prx2 (hPrx2) @& k213 (B) anti-His
antibodyE ‘&3l A#|%¥ hPrx1, hPrx2 @S Western blot W'H-S o] &3}
o] <13k (C) anti-His antibodyS &3 A% hPrx1, hPrx2 w2 o] o]}
A€ non-reducing condition®l] 4] &1},
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6. Prx1, Prx2¢} Clqe 2%

mPrx1 2 mPrx2, hPrx1 @ hPrx2 W&o 3t C1

O
it
e
o
i
o
o
s
K
)

7 Prx &b 1 pg/mlS ELISA plateo] ¥HA A7 % Clqg 92 S
s HZ Aol WS A Zth Clgol wigk 12k A9} peroxidase’t A

¥ 2z gAE o]g3] AgFo]FES #E3S A mPrxl, mPrx22} hPrxi,

N,
=
=)
AC
iy
e
)
o,
ol\
N
ol
2
£
I
o
(o))
>
"

hPrx2 =5 Clge] X7} o}
S Prx2 @ o] prxiell HE] Clgete] A%l o A4S & 5 AdH

(13 6B 2 D).
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=
m

3 4
blank Edank
E 25 {mmPred E 45 mmFTZ
= = I
72 :
M %25
- o
B1s Sz
g 2is re
D B
z Z 1
o =
i 1 I Gos
b . o
0 02 i 5 0 az i 5
C g concentration {pgimiy Cig conceniratian fpgmi)
15 4
TOkdank bdank
E 4l =35 4 =
E 21 mnerat E whPrg
(=] “ \_: j p
2 ap | 2
- == -
h' w25
o 21 =
g 2 2
i =
p15 . P,
1] E
= 1] F
z . o
TR H [N 2
ol mm | o - ,
Qa a2 1 ] 0 02 1 5
C1g conceniralion (agel) C1g cancentration {pgimi)

9 6. Prxl, Prx29} C1g9] A7 &<l mPrxl (A) 2 mPrx2 (B), hPrx1 (C)

2 hPrx2 (D) ZHz}b 1 pg/ml 5= = ELISA plateo] #-A] F-2A171 5 choksh
=2 ClgE A2ollA 241t whgAl71aL 1 A9 ELISA ¥Rle= &
13
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7. Prxl, Prx2¢8} Clge] ZAdol| wE BA9 A3

ol

Clge} Prx1, Prx22] &40 Ago] BAe] &A43tE fxst=A &3t

A&

71 flete] BA 243t 3y Fol FAHE= Cab, 2Pl BA 243}
iy

=)

AFE-©9] C5b-99] AL 315t th mPrxl, mPrx2, hPrx1, hPrx2

B
o\

i,
tjo

)
%

Z}7} ELISA plateol]l A3t A4 Algd A8 yo] w-3A]7l

e

Cab A7do] AL Prxiol] Bl Prx2ol ]3] Cabe] o] o
oS #HEAT F AUHTH 7A). "RPHAE BA dAdstE Qg
membrane attack complex?! C5b-9 &S #Est Ay 9o FAFsHAl e
Sos o g AATHH 7B). Clg9t Prxse] ZA3ES S nAe] &5}

7} Clg SEH WX 8] fIske] Clg7t AWE DA ol @

A

dHol AErEe Clgs ¥ols 93 A44<= ol&ske] hPrx29t whg-~

2 H, 4= Cobos Btk 1 Ax, Clg7t 243 d 24& ol &

.

gk Ag-olli= Clg7k = @Al vl C5b-99] FAol A HasioH
Clge] F7bel oJair o= Ak 3FH= AL aFd 5 AAHTH

70).
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1 IR Y

/2

25

Y

¥ ¥ ¥R ¢
g E

o o

s eEes s

0O® & m B8
w ™ w o~ w) - w) o
™ o~ - o
(WU oGt 18 QO) vosodasp aro

1.25
Serum concentration (%)

Oblank

5 9

L

o~ - o
(wu osP 1e gO)uonsodap 6-50

25 .
Serum concentration (%)

1 @ Clg-depleted serum

O blank
| +Clg

-

o <1 ~
o o o
(U1 05¥ 12 QO) volsOdap 6-450

08

Serum concentration (%)
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a9 7. Prxl, Prx2¢} Clqe] Adel| w& Cab 2 C5b-99 FA. (A % B)
mPrx1, mPrx2, hPrx1, hPrx2 ©t# =S Z2+2F 1 ug/ml 5= % ELISA plateol]
Al FZAZ S Fe w0 ARl A S vHeAIF. CabE HEE
A= oA 20+, CBh-9S #ZE3L7] A= AZollA] 457 F<F
HES-A1 7] 31 ELISA WH o2 #9213k (C) hPrx2E 1 pg/ml %2 ELISA
platec] FrAl F-2A171 & Clg7F 2% AFE @3 (Clg-depleted serum)a}
o]7]o] Clg @S Yol & HES tYdst 58 A2olA 4563 &<
W3- A1 7131 C5b-9 #AS ELISA Wy oz el

.

ﬂ?i'
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8. ¥ A A

Prx1, Prx2 @9 do] Clget Adste] BAES @Astshs dEsiolr. 2
AR BAZE 4438 Ho] 7sAd 9&& = AE AU A &8
A A Adagith WA g sme] A S A= Ad
AE (EA)SE WHeAIA 50% S0 dojub= At dA ] ke wEE

1/352 A3 A" FHES hPrx2 g Az nm)g] 9SA17] § EAE

7Vt tHL Y 8). o] A3 =3 hPrx2: inflammasome Z= 710l 4 2] 5

o) g% Clgg AFekn JvHon nAE By AF WS
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o
=

[ I ]
L=} L=J L=]
i

Relativis camplamer
Comsumpbion ()

B B
A

—
L] o L=
i i

| as |l

aggréegated
[+ ]

Concentration of hF'rx._ (Hg'mil)

a9 8. €8 HA AHAA. A3 FE hPrx2 S 50% 83 Al
s 3} 37°Coll A 304 wjokd & EA (2x107 cells/wel)Z 23l thA] 37°CY
A 30k F7b dgstel gelHE AEE BEF FHNETOR 65°C

A 30% %<t Wk$-A]71 aggregated human IgGE ©] &3}
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9. Prx2l ]3] S7k4 C3co] B4

Prx2¢} Clqe] 23S F3 Cabs} C5b-90] FA a1, o]edk wAe] g

3

sh= BAY] 75 H9]

m (
oX,
ol
N
M
k]
%9,
lo
o

2183l Th. Prx2ell o] sl &
Aetel ®mA A AEEC] AAl AE 3 FHAEEA s A
S F&stoleh J774A1 M2 10% AbE EH S 2412 A s A, dix
ol 8] 7.3u1] C3c7F AlE xHe HAHS ¥x3 dvAds B g
o1&ttt o] wl 10% Alsr E A 7} hPrx2-HisZ 1, 5 pg/mlS 7 2413+ &
oF Agst Ztzh 9.1w), 15.3v1¢] C3c7l HHHATHIZH 9A). =, C3c9

A& hPrx2-Hise] Ag] 5% o&Hor Frhetint. AlZol ¥ A ¥ C3c

o,
k1
il

G A2 gatste] a2 YeERfATH(H 9B).

34



Merge

control

10% NHS

+ £
(=]
T
2o
S x
e
noa
T2
=9
o
S F
Ta
20
53
18 ]
16
14
z 12 9.1
; 10
7T 8 -
37 °
. "
0
NHS 10 (
nPrx2 1 5 (pg/mi)

I 9. WA A Prx2dl 93] F7HE C3ce FA. (A)IT7T4A1 Ao
Ab 3 10%E 2417 A8 A hPrx2-His 1, 5 pg/mlz} 374 241 7F
oF X%t A XS 1A3Z F anti-C3c FITC antibodyS ¥H-3-A]7]3L &
HAn| 7S o] g3 #E3 :E DAPIZ 443} Scale bars 50 uM. (B)

2 e H, FITCY ZEE Image ) RIS ]85
18 3

P
BN oft

4 ou
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10. Prx2°ll 93 7+ C5b-99] B4

BA A3te] HE AFEQl C5b-9 AA] hPrx2-Hisoll <38 A|E FH|

Jo
ro,
ol
2
rir
>,
ol
o
ﬁ

N3-S 28T J774A.1 Aol Al FH

948 5 e

EH o= C5b-99 FA

o
o
o2
!
off
fr
>
o~
|o
fru
™
ol
38
o
£
off
ol
1o
rf

i)
<
b~
it
=2
Lo
:?L_',
i)
rlo
off
=
Lo
>,
o
et
oX!
o
i)
ol
32
o
rlr
>,
N,
o,

I

IS 2417 AEetgS w, C5b-90] AlE Fwel FAE AL, hPrx2-His
£ 5 pg/mlo2 Abgl A A 2417 St AEEls wi= C5b-99]
gGdol A F7reFA (1 10B). A RF hPrxl-HisE 5 pg/mlS = Abgh

A3 A AL AE A BV AL Aot fara Jre

mﬂi

C5b-9°] A FATHLH 10C). o]= =3l|, Prxlol] B]al] Prx2o] 23+ XA

o FHE wI Y 2 A B,
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2h 16h

NHS 0 5§ 10 20 0 S

[

NHS
hPrx2

5

198 10. HAAZGA Prx2d] 93] 719 C5b-9¢9 A
Zy7} 2AI1ZF, 16A17F A 2lek - AlE
o]-&3}o] C5b-99]

X Al A4S 5, 10, 20%
L3lES 53] western blot

==

=

o -

HJ—]:E_CL

=

(%)
(Mg/ml)

C5b-9

B-actin

(%)

(vg/ml)

C5b-9

B-actin

10 20 (%)

- t C5b-9

B-actin

. (A) J774A1 Al

e FAT,

J774A1 Aol Abgh EA 10%E A &skA Y (B) hPrx2-His 5 pg/ml H=

(C) hPrxl-His 5 pg/mlz} A 2A17F A2t &, AE S3E5S

western blot W& o] 83} C5b-9¢] W3S o3},
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AH FR (Classical pathway) HE B (Lectin pathway) CHE)| FE (Alernative pathway)

Ab, Prez MEL, ficaling
- S HIT)

1S1q, 1. G1s) IMASP)

«——— FaciorB

Cd —

Cda c")l

#—— FactorD

C3 corveriase (C3bED)

S5 cornveriase (C4b2alh, CAaBEAL)

EE“‘% 6 ©F c8 <8

Ll

=) C3b-9 (mambrana aflack complax. MAG)

a9 11 BA A3 AR BHAE 2AAR, e, AARE 9
FAstET, nAARE FY-3H BFA S A8 Clg, AEARE T
92~ A3 9" (mannose binding lectiny MBL), tA] A=Z& 7Fw3dl¥ C3

2]
of oaf AJztE ), o]F Ad|= C3 convertase9} C5 convertaseS &4 &},
HEAHoZ T4 AE FHo] C5b-9 (membrane attack complex, MAC)S &
gate] AEE &AMt - AFE S3l Prx29t Clqe] ZA3jts &¢

A LA E dAAsE A

fx
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V. = &

B Aol vdd Prxs @ do] LPS Ah=o] M]3 LPSSF ATP A=¢

tlo
Jo
=
ol
32
filo
R=)
%
Ev)
52
rlo
0%
o,
ME
R
ittt
o
dob

S %3} inflammasome A&

Qe 1). X f-FolAl Prxs 6719 &3

OBL
uv)
=
i
o
Y
24
o
)
o
X
L

Prx2, Prx5, Prx6+= T2 AlE Ao EA|etH, Prx3c PIEZ=glo} 4] A

o
.
k]
30
2
>
k=

<& (mitochondrial targeting sequence) &=

UL Prxdi= dlF-io] FA A EA%Y 67 53 dde] Az ) 9]
Aol wet FHE = ol tEe Felstilth AlxEde] EAgia o
7 Prxl, 2,5, 62 %o+ inflammasome A=l ol&] W& ko] HnH
HAARE, A o= Prx3e} Prx4e] o= A2 o] EZHIES 4
313t Inflammasome Aol 5 Q3 caspase-1S SAAFHS A5 Prx29]
HH 7F FASA TAadt Aoz Kol Prx29] #H]E inflammasome 9] <& 4
¢l ol Aol s & AT AN R LPS A5 L A
AWko 7 inflammasome HAS %3} caspase-1S A3 A1 4 9l
¥ AAR 02 A5 §8) LPS B Aol 9@ Prx2o] #H]7F B
Ak webA] inflammasome 9] EH Q1 wEg-o] JEA F& HEd A
ol 2% inflammasome "7} WHEQIA= F T FUHAR] A7 st
t}. Inflammasome©] A =™ caspase-1°] A3ty a, &3t

of o = A< IL-1p7F Al BFo = FH|E o] %% caspase-1-> A}



Al A1de] s vulde A= 7 owge) Bulg 2ddche o

2}A] caspase-1°] W3] Prx29] HHIWFS A=A AA| PxE 7ER

o

Q48] PoeE AE Hsgel dEAs el Aashd @A BYL

7l caspase-l Tl AT} prx2 @l AS w3 AA 2 FEH S Prx27t FA4

S ERlshs A A ol ok P2 daks @ eM o] 7
22E A st A8S Sl E5oldAl (homodimen) = =g

TF% LPS Ab=toll o] #ulE Prx2 GA TFol|gAZ EA8HH, Prxel 7]

mN

-3} thioredoxin= 7] 19 th™ Inflammasome A=l <] 3
wHE Px2 FA] magdAo] 3= oldAl dHE AR Sl
(Z2¥ 20).

SUEAIE Prxs 9T WS dEste] HdS ZteTh Prs A
Well A ERetiA &4 Adas ARG 24 AaTt mifse A
Ads dAlsts 92 vk of#eh Prxse &2 LPSe] Aol A=

$1% 5 ek LPS AFE AL el B AAE

iy

Cdre EAETIE=
3] NFxB 213 AES FX3th LPS #F=ol o) A e &4 A
7} F7hebdA AE el EAEE PrxsS &4 AAS AATOZA NF-
B A% A JAE ) AZHHor FGFA Alo]EFICIe] EH]E A
atATE, LPS Aol ola] EH|E Prxsi= AlXE BlelA DAMPZ Z-&3}¢]

W AFY Ao Egkele] BUIE FEF 5 ATk Lps AT o3



A ol & AAE AASHE Prxsdt LPS Aol o8 Al vrow

BujEo] DAMPEA Z8S Prxs Alolo]l 727 i 7532 o]zt ¢l

DAMPE 2+ 4##] 9= HMGB1S & o] A3t dd=z w4

A2 715 sA R, Al os) BHlE HMGBLE dEuheS g ofsh
A0 prxs AA] AL ol el wudR B4 A4S AAs)
= 9%s FHsAR A H Tl EHE Prxse IL-239] k=

il
ol
o
al%d
o|N

m
olo
filo
anj
Ho
12
Yo
>,
N

AT 3 HMGBLS A Al ZY X4

A F2 EEs= TLR4o Zg A<l A =& d5A Aol BT}

st
flo

olo] BuH|E fFLdt=dl], Prxs 9A] HMGB13} fAFSHAl TLR4o 2 35}he]
TNF-0¢} IL-62] #H|E FE3} 4% o]z = 7% DAMPS! HMGB1¥}

Prxse] §AFAdo] @o] w13 A HA] Prxso] M 2L DAMPEA ti¥F=a ¢

O

of gkt A W AA TR A EA5E Prxse] 53 994 DAMP

Clg: 2 FAote] AFS T wAE A3 A71A W, C-reactive
protein, apoptotic A 3%, B-amyloid fibrils¢} prion3 7S AE%E Q140 24
A vo)EA Wo] T ARA o gL FPery P ol e HiuE

of A3 Prxet Clge] A &21s A7, Prx27} Prxiol ¥l Clgst
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of| A8k 4= <9lt}. CD55 (decay-accelerating factor)® C3 convertase®] &AlS
Z7d38}a1, CD59 (membrane inhibitor of reactive lysis)= C5b-99] A& At

sl BA 22 o (complement regulatory protein)o] th o] 23k vkl A

N

< Al ol EAstH A wBAe] dAstE HeoEN 95 vkes

l
T
2
N
i
-
=

zAs}, Ao o Al HHS Hgsde A=
Aol ok make A Aol Fbsted I C5b-99] Pl AA F7FEHA
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Abstract
Inflammasome-mediated peroxiredoxin2 secretion

and its effect on classical complement pathway activation

Hyun Sook Lee

Department of Medical Science

The Graduate School, Yonsei University

(Directed by Professor Jeon-Soo Shin)

Peroxiredoxin (Prx) family proteins are expressed in diverse cellular
compartments and play roles as antioxidant proteins that control ROS level.
Recently, it has been reported that Prxs are released in ischemic brain and
aggravate brain inflammation. I, therefore, focused on investigating how Prxs
are secreted and the role of released Prxs in inflammation. In this study, I
show that Prx1, 2, 5, 6 could be released in inflammasome condition through
priming LPS followed by ATP treatment. Complement is an important part of
the innate immunity, which serves as one of the first shield against anything

foreign, and complement components are abundant in the serum.
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Complement can be activated by either the classical, lectin, or alternative
pathways. To examine the interaction between released Prxs and complement,
we performed in vitro binding assay. Recombinant Prx1, 2 proteins bound
recombinant C1q protein. Also, we observed membrane attack complex
(MAC) in normal human sera, resulting from activation of the complement
pathway. To clarify whether these complement activation by Prx2 was a C1q-
dependent response; we confirmed the formation of MAC using Clg-
depleted human sera. The effect of Prx2 in formation of MAC was
significantly reduced in Clg-depleted human sera. Through this, we found
that complement activation by Prx2 is a Clg-dependent response. In
conclusion, our results reveal that Prxs was released by inflammasome-
dependent and -independent pathways in immune cells. Released Prx2, then,
binds to C1q and activates the classical complement pathway. These findings
suggest that released Prxs may have synergistic effect with complement in

inflammation, which can be a possible target in aseptic inflammation therapy.

Key words: peroxiredoxin, danger-associated molecular pattern,

inflammasome, complement
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