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[0093]
[0094]

[0095]

[0097]

[0098]

[0100]

[0101]

[0103]

[0104]

[0106]

[0107]

A elEfstr] flste] AlTHE AL ¥, 7] Aol osf 2 o] o] A= AL ot

[2F4]

Agd 1. A3 e B = Fu

s Aul 2= (q0rtic stenosis, AS)o] YA = skt o

O] Jo] o]Fojd o drt. BE IFAe YdHoR Fulgs #d
ol (Declaration of Helsinki)E FF3llom, A2 opabH Yl 713 4AAF$IY3] (Institutional Review

IRB)7P A A= 55 9% dF Z2EZS SQ88la, B $XE2RH AW 5998 49t

4%

7] A

oard,

o ox [f

Add) 2. A2 AR 7228 AE (primary aortic valve interstitial cells)e] &g

grgk A s #A=te] o I & (leaflet)S 4 WA 5 27 o2 Adst & ZEbzlEsl @4 (collagenase) 9
37ColA 3087F BFSA A e A s W AE (endothelial cells)S AATATE. o]o]A, 37TollA 1.547F
Bt F7F wlele g

fEm e 7HA M (aortic valve interstitial cells, AVICs)E FE5@th. dgjd A7+
-3 W A 2D 10% FBS7F 5% DMEM/F120) 41 wRekalch. shA)A](passages)”} 2 W] 52 A=
Z 59 Afel AFEEISITE.

Add 3. 92" EFE (Western blot)

53 dsdddt 2 dgd AVICE duARdEs dAAe £ IX RIPA &dow  #d3)
(homogenization)3dr %, &3|&S SDS-PAGE Aol =4 (loading)3ltt. —‘i—ﬂ% gl o pyDF whe] EH AN
(transfer) 3} o™, o]oJA] PVDF S 204 5% BSAZ 1A17F FoF H=7]s) ]Oi*i A-ANEZH}

o3

A
w2 &3] (pan—citrullinated protein antibody) (abcam, ab6464, 1:000 H] 3] A
A E AHEste] AESSlH.

HRP-ZA3 3-E7] 1g6G

AFd 4. 49%Z 338 (Immunohistochemistry)

%2 14 (fixation) @ FIAZS A~ A7 (sucrose skinking) & 5& =3 A= T4 %2 = (bloc
k)2 ulo]A2E (microtome)S ©]€3] 8 um FAZ At dod 222 0.025% Triton X-1008 $h

3 TBSZ AlFstlar, B=% &9 (blocking solution) (Dako, X0909)o.2 A-2ox 3083t <ol
(incubation) at2lth. 339 A= WA 3. 4Cel|A WAl A} 317 (abcam, ab6464. 1:1000 3|42 %2 =
ghol=o HEslgon, SAe &4 tFo= TBSE APsttr. 1 & AFAoz 232G 584 23 - &
iR Ji&’\] dlo]= (peroxidase) ZA& 47 (quenching)sh”] §13] Aoll4 1083 HSA Hol= 27 &
Mol A clFu|olAstTt. 23)9 AMFH &, Ao 3087 22} A (Dako REAL Envision detection system,
Dako, KSOW)E Agstct. olojA A &SNS MA AL, F2S DABt AZ A (chromogen) 2 7]d £
(substrate buffer) (Dako, K5077) &3+ &Rox 108 Fot <lFHo) At th. o]ojA Whg-& FthA7]7] 98
ZAS Bl ga, dvlEAA (hematoxylin) o2 2837 AT, o &, S ¢ 4 Fys fAS
23 v1%8 (mounting)d & dAnAoz HA3AT)

Ado 5. 97 F (study population)

AT ANFges & 20 YE 2o E A& X3¢ 33k o€ HY (tertiary referral hospital)ql A&
olatE oA F=ef gk Taky i&%} A (retrospective observational study)E T8 o]Foixtl. 20003 4¢
HE 2020%1 74 Alololl Az AF (echocardiography) % F-A|EEH3} FE = A (F-CCP &A) HAF
R 18A] o]’ F@A7t FHIAT. F-AEEAS FE= FA A A5 6712 ol AAs

A

ul

= 525 Ch s
H u]zoh%%u}@/\} (transthoracic echocardiography) A3& &40 XIAZATE. IAFA 5, (1) F-AEEH
st AY= A A Aol tisHa £ e SAXE (intervention)s WS 4}, (i1) 718t AAE (5
SE7F T T o) AFRES (valvular heart disease)o]l Q& FAF, (iii) FrlEl2-#u ddlo] =
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[0108]

[0109]

[0111]

[0112]

[0114]

[0115]

[0117]

[0118]

[0120]

[0121]
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gz, @ (iv) o)F A (bicuspid aortic valve)o] & A= A8+ T).

AT TREIS AE o 7w Aoeds]e] 5ol Attt (IRB No.:2019-1024). F34 E4ojnz, AL
A Fe o= A H A

A FAA Ar, A i, 9 7 AF dolHE grely] 3 A AEE AEFAT. F-AE
3} FE= A ArHET ol H¥¢ A7} EX(erythrocyte sedimentation rate, ESR)
@ (C reactive protein, CRP)%E FA3Hth. 2xd AF=S3xA 2 dis 3
(transaortic peak velocity)®} &2 =Z# =AW (Doppler measurement) 52 F3 AW FIT= 2 o
eto] FHE eIt

Add 6. AFxE3 A HUt

RE 32 (n=678)7} N-R=, 239, ZAe] =2+ (colour Doppler)E AF&3le] AAZ2E&3 HALS Wokt). o]
e 2 Fule]~ B9 F 2 (rheumatic valves stenosis)i Ol 579 ez #Essict. s 4 o)
FAYGA AL sl o] g o] 433} (calcification)® %o Hes=#et HA (degeneration) o2 2|3}
Aok, dsaay gaR5o FZEE 5 AFE3] (American College of Cardiology/American Heart
Association) ¥ 9 %33 (European Society of Cardiology) Aol wtg} +%, =59, 2 AHZH I
EHE 53 283t §12 (none), A% (mild), ¥% (moderate), T T35 (severe)o2 EF3IIAT. FHA
A % 7% (LV ejection fraction) 471 2 270 AW R/ (chamber views)E e E47] A AAH
(biplane Simpson volumetric method) o2 ZF73tt., AA| I} F 33194 (48.8%)2] Ao dis] 1271€ &

oF FHE AR dolHE & & Atk olF Al val, dEUARRT A o) nE Pk,

A 7. F-ANEELDS AEHE FA F7}

F-AEEHS FAEHE FA= AgAre oA FF a4 WYEA (fluorescence enzyme immunoassay,
FEIA) (ELIA™) ®y =& gpehdgd mlo]la 2 YAk WA (chemiluminescent microparticle immunoassay,
CMIA) (Architect™) W& T3 S43v. F-ANEEHS FEHE 34 52 F=7F 22 >10 U/nl &
=5.0 U/MI ¢ ® ¥4 (positive)?l AL g 7rFalgict. 2R W +F& 374 (negative) &2 IHF3IGITH.
FEIA 3 CMIA ehS wvlashy] 918, 97} (titer)E th&a o] &Rkl &4 (B4 4@ (upper limit
of normal, ULN) wIRE), 92 <A (A ol 2 4% miwk; FEIA = 322.0 U/mL, CMIA = 200.0

U/mL), 2 2 4 (S48 o1,

A9 8. A7 A%

1 Avke dEuwe @23 Agowa, 37 A3F A F45 AP2es WA AS FEEA A @
it o4 2 A S dEuwe wAE, A4 996 AR (all-cause
nortality), % A@% 494 AUES g, 37 dEAwe wAels % 2 e dEdw wA

7} w% £,

284 9. A £4

BE dolHe A W B Ho (£ TEHAN) B F9% (AHE$S ¥9l5 interquartile range, IQR)
o2 Yeie ()= Yepty. A& W] disiA e Student -A4 EE
Mann-Whi tney A4 F HEE Fisher 48 HAAE &3] dHoHE
g, g-AEZUAS} HE [ 7 EAHEA (ANOVA) 2 Zho]-Al A
s T, S WA AREES SAHSY] A, oY 2A2~F 39 &4 (binary logistic
regression analysis)& ©]&al Z} ¥l iz 7Y = A, d¥ig £4 (univariate
analysis)< Tagvt. dis=zat
TE XEete, 9AH o 2229 39 4 (multivariabl

= =
AAL F=H4 (two-sided)

ogistic regression)< E3 o},
A A H R fogust og 7hg
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A
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[0127]

[0128]
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o}, 2E B4 B4& Social Sciences version 22.09] Statistical Packageo.® =3 at} (IBM Corp.).

[ZA] o]

AAe 1. Az diE™AE 23 Yo AEEAS T E4) F2l

2 dygaEe dYgxAsist 9 aul ERE o] 83 Ty 9@ AVIC U] AEEHs duwd
(citrullinated proteins)®] EAE &1ty WIxA e &4 23, E 3ao] Yeld nle} o], vt
2= 3h2te] HAE (degenerative) thE®dul 2z o] ANEEUE gulgdo] Ea3l= AL selsggon,
A gl syt 224 (AAo]AS v Ao tlewde 24) 9 gl A5 o] fiswadet =
A AAE 2ER gy 9 F ARAGAA e AEERS dide] v &S X8l FEA o2 |
wEAe Ay A disHayt 24 vlE gl JAE Fxe] A AEE-S @l Fo] 430
o 52 AS AT (= 3b). ESH, AEHERS S AEERS dld £35S vt 2 Ax gt
sl 220 vl ALY dlsdaet Ao A EEYUS ddo] FrtE AL Y (2 4). 9]
of & A= dieWade] 943 A ¢ dieud 3o wyo] AEEUS) FE =9 A-lo] S-S
Al ket

AAd 2. dE9w wAde e AIAEY A <

AAA =38 (eligibility screening)S S3 F-AIEEHI HFE= A 2 T AAESI34)
(transthoracic echocardiography) ZA¥= 717 678W 9] 3kx}5 13ttt (&= 2). 6789 dxF &, 254>

I F-AEEZH3} HE|= A AE B, 4248 A F-ANEEHI FE= FH AH(E B
TS, 24199 FAE diFWdol A FHgd s e oz yeigon, ymx] 43789 sxte GAgE <l
s Fehs B, dieEgaete] WA oo wE 7% EA (baseline characteristics)< X 1o
ehllon | disddde] gy wste AlFssigitt.

(3

F1
g Feo gE Ao IA4H EA
3 T B4 st A g€ (Normal |p Zk

(n= 678) (Degenerative morphology)

change) (1=437)

(N=241)
Sk 62.1+13.8 69.8+9.4 57.9%£14.0 <0.001
A 2838 (42.5) 106 (44.0) 182 (41.6) 0.556
A A5 (kg/mz) 23.2%+3.9 23.2%+3.9 23.2%+4.0 0.846
F-ANEEYS] HE= A & 254 (37.5) 103 (42.7) 151 (34.6) 0.035
A (Anti-citrullinated
peptide Ab positive)
8¢ (Hypertension) 204 (30.1) 98 (40.7) 106 (24.3) <0.001

%=H (Diabetes mellitus) 141 (20.8) 62 (25.7) 79 (18.1) 0.019

45 % A3 (Coronary 82 (12.1) 46 (19.1) 36 (8.2) <0.001
artery disease)
v F8Y (Chronic kidney 62 (9.1) 26 (10.8) 36 (8.2) 0.270
disease)
=8 # AL (Cerebrovascular 24 (3.5) 12 (5.0) 12 (2.7) 0.132
accident)
AAE (Atrial 50 (7.4) 24 (10.0) 26 (5.9) 0.056
fibrillation/flutter)
FvlEl 2 #E ¢ (Rheumatoid 225 (33.2) 103 (42.7) 122 (27.9) <0.001
arthritis)
7H2A #HA% (Interstitial 161 (23.7) 50 (20.7) 111 (25.4) 0.173
lung disease)
A == A F4 208 (30.7) 77 (32.0) 131 (30.0) 0.594
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[0131]

[0133]

[0134]

[0136]

[0137]

[0138]

ZIHSd 10-2022-0170568

Z3}(Combined other valve

712 AV Vmax (m/sec) 1.5640.71 1.91+1.03 1.37+0.30 <0.001
712 LVEF (%) 58.7+10.9 58.7+10.4 58.8+11.1 0.937
718t B9 Agha}o] 78 (11.5) 32 (13.3) 46 (10.5) 0.282

dz.)

%)

=

n (
Hx =59 AE &

o (£SD)e & YeEith. 2Fo]: Ab, antibody; AV Vmax, peak aortic jet velocity
%=); LVEF, left ventricle ejection fraction (FA4 ¥l=A4); dz., disease

g o g wigdd deWats 7 e Aol w3, 18, Iy, 2 #dEH 43S s 49
7 gtk F-AIEEUsS FEE A G HES ZA deHaes JH e g gisaes vt
Bl A o Edt (34.6% vs. 42.7%, p=0.035). EF, WAHE diEHAY TFolA FriEs Bdd E
H]go] o =t} (27.9% vs. 42.7%, p<0.001). Hi s AE £ (peak aortic jet velocity) GA] #HA
H gy a5l o A

AAd 3. F-AEEYS QEHE A4 2 B2 APAEY 54

24 BE 5

1d o] ge]

3317 B Bl AFEEAANE S w4

(IQR: 2.0 WA 8.0).

A3 JE= A 97t 2FE 4 54 v
%ﬂ‘?%%lm%ﬂi%ﬂ‘&ﬂ%&]%ﬁ%%-ﬁﬂﬁ7]%ﬂ,§%ﬂE%

A Q7 o E 32 5 : aFo
2 BE5"E ¢ 9rl: UN 23 2 Szt (FEIAY 2% 322.0 U/mL, CMIA®] Z$- 200.0 U/mL) wjwkel  “yro—ofF
A7 ZULN o9l “E2-A” . F-AEEAS HE S A Grte] w2 E4S 1 20 A
* 2
-AEEHs FHE 3dA 971 258 E4
44 (Negatie) |92 FA (Low |2 94 (High |p 3
(N=424) positive) positive)
(N=138) (N=116)
SE] 59.4+14.9 65.6+£10.4 67.8+10.1 <0.001
= 206 (48.6) 42 (30.4) 40 (34.5) <0.001
- : + + +
AAS A% (ke/n) 23.2+3.9 23.7+3.9 22.443.9 0.022
3139t (Hypertension) 113 (26.7) 48 (34.8) 43 (37.1) 0.014
3= (Diabetes mellitus) 94 (22.2) 24 (17.4) 23 (19.8) 0.392
A5 9 A3l (Coronary artery 60 (14.2) 15 (10.9) 7 (6.0) 0.016
disease)
w4 F84Y (Chronic kidney 50 (11.8) 5 (3.6) 7 (6.0) 0.010
disease)
g A7 (Cerebrovascular 17 (4.0) 3(2.2) 4 (3.4) 0.571
accident)
AAE (Atrial 35 (8.3) 8 (5.8) 7 (6.0) 0.312
fibrillation/flutter)
e~ #E Y9 (Rheumatoid 55 (13.0) 85 (61.6) 85 (73.3) <0.001
arthritis)
2tAA #HZ8 (Interstitial lung 86 (20.3) 41 (29.7) 34 (29.3) 0.013
disease)
A == A F4 144 (34.0) 34 (24.6) 30 (25.9) 0.035
7]% AV Vmax (m/sec) 1.5440.72 1.5540.67 1.65%0.70 0.279
7]% LVEF (%) 57.6+£12.2 60.8+7.3 60.5+8.4 0.002
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71el B9t A% =3 (Combined 65 (15.3) 7 (5.1) 6 (5.2) <0.001
other valve dz.)

71ZolA AV A W3 (AV 138 (32.5) 55 (39.9) 48 (41.4) 0.042
degenerative change at baseline)

F-AESAS ALY 33 A7} 0.8%1.9 87.9479.5 284.4468.0 | <0.001
(U/mL)

CRP (mg/dL) 2.8 [0.5 - 8.4] | 1.6 [0.4 - 5.5] | 1.7 [0.5 - 5.8] | 0.055
ESR (mm/hr) 42.5 [19.0-73.01| 43.0[22.0-76.0] | 52.0[26.0-87.0] 0.143
FA= 0 (%) £ He (£D) o2 YERYE [1QR]. oFe]: AV Vmax, peak aortlc Jet velocity (Hi di&
e ﬂE@SEﬁ]NH,lﬁtwmﬁdeemamnfmamn(4”” U= AR aortic valve (tfj=™
#uh);  Ab, antibody (&A); CRP, C-reactive protein (C-¥H&-A] E+@E€§)$ ESR, erythrocyte
sedimentation rate (481 I %)

[0140] 4 aFY vk, L Y aFe d¥o] fonEAl o Ekem, n¥el, FutEls #EA, E 7H4
A #2438 (interstitial lung disease, ILD) §WF H]£o] ¢ =}, FA vHE, &4 A
9wy T2 A8 Sk v ES A e e We-dAd 2 Ee-dgol A WA, o
3} (degenerative changes)® &7} FAl= 54 & W3] F4d 2FANA dS =4t
ESR X 257bel frelm sk 2ol 7t §lsitt.

[0142] 3-2. F-AEEIF JEHE A g7t T 2 FAY 43 dF Y

[0143] FG-ANEZH3} MNE|= FA 3o wE dx19] g Az E 39 JEhlit. ZE @xo Ak 3 7|3
2 FoFgke] 3.5 e (IQR: 1.1 WA 7.54), AAZS3 HALE @& #xte] 44 4 7|32 F4ak

6.21d o]ttt (IQR: 3.4 WA 9.811).

Z 3
[0144] -AEEHS HEHE A Grlel e 938 A7
44 (Negative) 2 44 (Low =2 YA (High p %
(N=424) positive) positive)
(N=138) (N=116)
Az} A3} (Primary outcome)
TTE F/U 713+ () 5.5+4.3 6.1£3.8 5.4%£3.8 0.578
AS 13« 19/227 (8.4) 7/62 (11.3) 8/42 (19.0) 0.041
22} A3} (Secondary outcomes)
A=A F/U 712 () 4.7+4.5 4.9+4.4 4.5+4.2 0.761
A 2 AVR 53 (Composite of 180 (42.5) 65 (47.1) 46 (39.7) 0.855
death, AVR)
BE-AJA AMEE (AlL- 171 (40.3) 62 (44.9) 44 (37.9) 0.906
cause mortality)
CV 414 AFEE (CV cause 14 (9.3) 4 (6.5) 4 (9.3) 0.822
death)
el WA (Aortic 20 (4.7) 6 (4.3) 5 (4.3) 0.826
valve replacement)

# 5 EA AGESIHAA ATE G0 = e FAPAANE FIE S
?ﬂbnﬁﬂ”kl%)n(%,ﬁ%%ﬂw SD)o. 2 yERTE, ¢ko]: AS, aortic stenosis (tEwwul 3
Z2=); F/U, follow-up ($<:); AVR, aortic valve replacement (thEwistel wA)); CV, cardiovascular (A
g

[0146] o) k] 2 FH aF BE 24 aFd vE 22 A aFAA o ®dE] dojue A
o o (58 A vs. 28 A vs. &4 = 19.0% vs. 11.3% vs. 8.4%; p=0.041). RE-<l ALdE,
}\c-] |8 %_

Y
AE, dieiaet WA, B BE-AQ APEE B dled der aAle] 53 HE2 25kl
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[0148]

[0149]

[0150]

[0152]

[0154]

[0156]

el Aol7t YT, F-AEFAS
g g, 2 hEART 433

= g4 97t

ZIHSd 10-2022-0170568

, WA

MN

=
T

dEHARe 923 299 45 A%

A= B4 (Univariate analysis) chHF BA (Multivariate analysis)
Odds ratio |95% CI P Value Adjusted 95% CI P Value
Odds ratio
A7 1.056 1.018 - 0.004 1.031 0.988 - 0.157
1.095 1.076
F-ANEZUAS AE= 3 1.932 0.931 - 0.077 2.312 1.006 - 0.048
A =& 4.008 5.310
%A (Anti-citrullinated
peptide Ab high
positivity)
ANAF A+ (ke/m2) 1.087 0.987 - 0.091 1.069 0.958 - 0.234
1.197 1.194
AArEd g 3.955 1.804 - 0.001 3.100 1.267 - 0.013
8.670 7.587
712 AV Vmax 8.994 3.713 - <0.001 6.539 2.696 - <0.001
21.786 15.857
718t wut 2@t 2.058 0.927 - 0.076 2.408 0.994 - 0.052
Z% (Combined other 4.571 5.835
valve dz.)
oFo]: AV max, peak aortic jet velocity (Ha s AE &£&);
o 24 23, FAEZSAS FE S A 2 FAdo] deHdyt &S e foush QIxQl Ao
el (289 229 (odds ratio, OR), 2.312; 95% CI, 1.006 — 5.310; p=0.048). =3+, HAs= A3k
2 7% AV Vmax %% (combined coronary artery disease and baseline AV Vmax)+= tls9se 2= 23] 9]
=7l o= <xel Aew yedt (24" OR, 3.100; 95% CI, 1.267 - 7.587; p=0.010, = =A¥ (R
6.539; 95% CI, 2.696 - 15.857; p<0.001). % 62 ¥& ZF-AEZU3} FE= 34 G717} dsa bz

Aol glom tEHBe AT APe] YA dF AAZ 5T F AL

8] HofFErt

ool ATE wlel o], B MWAEL o FAEEAN PHE P £, 59 B Pt dEu
uhe way wsish dwel 98 FAsGom, F-AESUN PEE FA) FHol dEURY FHE QY9
A5 A% HUHA QAR 5T F S-S FARAY. wepd, B AP e FANEgUS A= G
A £ WERRT FAFI] AGL AT vl erAR B8 5 Y2 ACE JghEd

2 7 A
st A
@4 4o] oful
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=9
EH]
Arginine Citrulline
NH 0] (0] 0
L PAD, Ca?* I
HzN H OH 7?’ HaN E OH
NH2 H.0 NH{ NH2

PAD : Peptidylarginine deiminase

1
g
[\

Patients who underwent anti-CCP antibody test and
transthoracic echocardiography
between April 2004 and July 2020 in Asan Medical Center
N=678

l

Degenerative change of
aortic valve
N=241

Normal morphology
aortic valve
N=437

|

Transthoracic echocardiography f/u
N=331

|

|

Progressed
aortic stenosis severity
N= 34

Not progressed
aortic stenosis severity
N= 297
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Normal aortic valve

Disease aortic valve

citrullinated protein

stain areal/total area %

****p<0.0001
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EH6
Independent factors predicting AS progression
OR (95% CI)

Age(years) I 1.031 (0.988 - 1.076)

Anti-CCP high positivity | ;»-—0—1 2,312 (1.006 - 5.310)
BMI (kgim2)4 u-l 1.069 (0.958 - 1.194)

Coronary artery disease 4 —_— 3.100 (1.267 - 7.587)

Baseline AV Vmax- ; e §.539 (2,696 15.857)
Other valve disease | o—.—c 2.408 (0.994 - 5.835)
0.1 ‘i 1‘0
Odds ratio

EEE

<110>

<120>

<130>

<160>

<170>

<210>

<211>

<212>

<213>

THE ASAN FOUNDATION

University of Ulsan Foundation For Industry Cooperation

Use of anti—-CCP antibodies as a biomarker for diagnosing and
predicting prognosis of aortic stenosis

MP21-077

13

KoPatentIn 3.0

1

21

PRT

Artificial Sequence

<220><223> citrullinated pro-filaggrin (1) (X is citrulline)

<400>

1

His Gln Cys His Gln Glu Ser Thr Xaa Gly Arg Ser Arg Gly Arg Cys

1

B} 10 15

Gly Arg Ser Gly Ser

<210>

<211>

<212>

<213>

20
2
14
PRT

Artificial Sequence

<220><223> citrullinated pro-filaggrin (2) (X is citrulline)

<400>

2

_22_
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Ser His GIn Glu Ser Thr Xaa Gly Arg Ser Arg Gly Arg Ser

1 5 10
<210> 3
<211> 20
<212> PRT

<213> Artificial Sequence
<220><223> citrullinated fibrinogen (X is citrulline)
<400> 3

Asp His Glu Gly Thr His Ser Thr Lys Xaa Gly His Ala Lys Ser Arg

1 5 10 15

Pro Val Arg Asp

20
<210> 4
<211> 20
<212> PRT

<213> Artificial Sequence

<220><223> citrullinated ovalbumin (1) (X is citrulline)

<400> 4

Thr Arg Thr Gln Ile Asn Lys Val Val Xaa Gly Asp Lys Leu Pro Gly
1 5 10 15

Phe Gly Asp Ser

20
<210> 5
<211> 20
<212> PRT

<213> Artificial Sequence

<220><223> citrullinated ovalbumin (2) (X is citrulline)

<400> 5
Val Glu Ser GIn Thr Asn Gly Ile Ile Xaa Gly Val Leu Gln Pro Ser
1 5 10 15
Ser Val Asp Ser
20

<210> 6

_23_
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<211> 20

<212> PRT

<213> Artificial Sequence

<220><223> citrullinated EBNA-1 (1) (X is citrulline)
<400> 6

Gly Gly Arg Xaa Gly Arg Gly Arg Glu Arg Ala Arg Gly Gly Ser Arg
1 5 10 15

Glu Arg Ala Arg

20
<210> 7
<211> 20
<212> PRT

<213> Artificial Sequence

<220><223> citrullinated EBNA-1 (2) (X is citrulline)

<400> 7

Gly Gly Arg Arg Gly Arg Gly Arg Glu Arg Ala Xaa Gly Gly Ser Arg
1 5 10 15

Glu Arg Ala Arg

20
<210> 8
<211> 20
<212> PRT

<213> Artificial Sequence

<220><223>  citrullinated EBNA-1 (3) (X is citrulline)

<400> 8

Ala Xaa Gly Gly Ser Arg Glu Arg Ala Arg Gly Arg Gly Arg Gly Arg

1 5 10 15

Gly Glu Lys Arg

20
<210> 9
<211> 20
<212> PRT

<213> Artificial Sequence

_24_
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S Edl

<220><223> citrullinated EBNA-1 (4) (X is citrulline)

<400> 9

Ala Arg Gly Gly Ser Arg Glu Arg Ala Arg Gly Arg Gly Arg Gly Xaa
1 5 10 15

Gly Glu Lys Arg

20
<210> 10
<211> 20
<212> PRT

<213> Artificial Sequence
<220><223> citrullinated EBNA-1 (5) (X is citrulline)
<400> 10

Gly Gly Ser Lys Thr Ser Leu Tyr Asn Leu Arg Xaa Gly Thr Ala Leu

1 5 10 15

Ala Ile Pro Gln

20
<210> 11
<211> 21
<212> PRT

<213> Artificial Sequence

<220><223> citrullinated proteoglycan (X is citrulline)

<400> 11

Pro Gln Ala Ser Val Pro Leu Arg Leu Thr Xaa Gly Ser Arg Ala Pro
1 5 10 15

[le Ser Arg Ala Gln

20
<210> 12
<211> 19
<212> PRT

<213> Artificial Sequence

<220><223> citrullinated alpha-enolase (X is citrulline)

<400> 12

Cys Lys Ile His Ala Xaa Glu Ile Phe Asp Ser Xaa Gly Asn Pro Thr

_25_
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1 5 10 15
Val Glu Cys
<210> 13
<211> 12
<212> PRT

<213> Artificial Sequence

<220><223> citrullinated vimentin (X is citrulline)
<400> 13

Gly Arg Val Tyr Ala Thr Xaa Ser Ser Ala Val Arg

1 5 10

_26_
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