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Induction of anti-aquaporin 5 autoantibodies by

molecular mimicry in mice

Ahreum Lee and Youngnim Choi*

Department of Immunology and Molecular Microbiology, School of Dentistry and Dental Research Institute, Seoul National University,

Seoul 03080, Republic of Korea

Molecular mimicry is the most common mechanism that breaches self-tolerance. We previously identified
autoantibodies to aquaporin-5 (AQP5) in the sera of patients with Sjégren’s syndrome and found that the aquaporin
of Prevotella melaninogenica (PmAqgp), an oral commensal, is highly homologous to human AQP5. This study aimed
to test whether PmAgp can induce anti-AQP5 autoantibodies via molecular mimicry. From the amino acid sequence
of PmAgp, an immunizing peptide; i.e., PmE-L, was designed, which contained both the B cell epitope “E” and T cell
epitope. C57BL/6 and BALB/c mice were subcutaneously immunized with linear or cyclic forms of PmE-L emulsified
in incomplete Freund’s adjuvant. The concentrations of the antibodies in sera were measured using enzyme-
linked immunosorbent assays. Both linear and cyclic PmE-L induced high levels of antibodies against not only the
immunized peptides but also autoantibodies against AQP5E and antibodies against PmE, a Pm homolog of AQP5E.
In C57BL/6 mice; however, the cyclic form of PmE-L was more efficient than the linear form in inducing autoantibodies
against AQPSE that contained a cyclic epitope. The levels of anti-PmE antibodies and anti-AQP5E autoantibodies
showed a strong positive correlation (r = 0.95, p < 0.0005), suggesting molecular mimicry. Collectively, the mice
produced anti-AQP5E autoantibodies in response to a PmAqgp-derived peptide. This model proved to be useful for
studying the mechanisms of autoantibody production by molecular mimicry.
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Introduction

22| 29 HIAX|H = Kt7|(self)?t HIXIZ[(hon-self) 2 FE5I0]
A7| Relof gk SHdoll= BHESEX| 4Ot Sh=dl, 01 AH| #&E
(self-tolerance)O|2t SICE X}7| 20| S1T|M Xf7HHAESIO| &
MSHA =H[1], T 2IIQE LIS 0|2S0| MA|I=L UCH2,3]. 2
At 2 0|22 THIE 2 BMIZE7L I St 112 52 MEO|
8t Xp7Her ol CHalf Wkt BtSS StAl =lHA K720l HEe
UCt= 0|22 = APV| #E2 S E dot= o A 5 52

Lt HEE L ACHA]

o
T

X 3 AEH, QAR HEXQ SH0|H 2
SI7IE BICE P AE(QUM 42 X L 24
(focal lymphocytic sialadenitis, FLS)1!
SB/La AP7teA| AE0| 20H 529
-7]. Y2000l RTQUKR} SHAQIX

ekt U7 |1Me HHoHK| Zotil AULCHS-
Efoi MO M| M| X (acinar cell)oi|
0IE 2l (aquaporin)-55 E6lf 0|F0{X|
OFOFEL -5 W3 ZIAT TEECH11].
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1= Ho

2= O™ AN &8 S 2| FH0|| OFF0otREE-5 &
Ol CHEH X7H7E ZEMets &I6tR . X7FAQE 2ok Of
FOHEE-59| 0| EZ(epitope)S HSGIUCH12,13]. 0|01 StX}
ot LiEZL 7 Ml BMS Soll Prevotella melaninogenicall &
717t 208 S0 AL UASS EXAE SHEH= SOl
o, 16S rRNA0| 2= BEIXE 01&St in-situ hybridization
2 Soff 473 BX}FO| EfiM EEHduct)dt ZIZT A H2l0) P,
melaninogenicaE E&gt M|m0| T0| HEL= AS 2QISIAULC
[14]. EESH Q17t0| OFFZOHREZI-52} P. melaninogenica®| OFR0tEZ
MG 710 4580|522 RS 2ARISIAUCH13].

UM ZAite AT BEXIUA P. melaninogenica OFZOHEZI0]| CH
fA| Bt PEOIA 2XF Z0)| Q|5 &f-0tF0tE -5 Xt7FedA| 7t
2 Jtsds ARt 2 A9 =X2 P. melaninogenica®l
OOt ZIOIAM FHE HEIO|=E 0IZaH MF|0IM SR L0 oI5t
SI-OFFOHL -5 X7 HA| Mg RESH= AO|C.
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Materials and Methods

1. Mzt B

P. melaninogenica KCTC 54572 $I=2AMHISIAT2| O|MESXHE
MIE{(KCTC/BRC, Daejeon, Korea)HlAl £ HIQtOMH 37°C2o| &7|
ZZ(CO, 10%, H, 10%, N, 80%)0A 10 png/mLe| HIEFRIK (Sig—
ma, St. Louis, MO, USA)2t 5 ug/mL2| hemin (Sigma)s &7tst
modified PYG 2| HiX|(0.5% trypticase peptone, 0.5% pep-
tone, 1% yeast extract, 0.5% beef extract, 27.75 mM glucose,
11.48 mM K,HPQO,, 0.1% tween 80, 3.17 mM L-cysteine, HCI,
4% salt solution; 5.74 mM K,HPO,, 7.35 mM KH,PO,, 119.03
mM NaHCO;, 34.22 mM NaCl, 1.7 mM CaCl,-2H,0, 2.03 mM
MgSO,-7H,0, pH 7.2)0f| BHSHICE. IS P. melaninogenica
£ QIAMRIEMB|AAA (phosphate buffered saline, PBS)Z MX 3,
PBS 1 mLY 1 x 10° MIZLE £RQA7 33| 04 EZ-3H5S =g
C2M Eoli2(lysate)S TS0 ALESINULE

2. HEIO|=

P. melaninogenica®| OOt HHEHEl = MF FXEXXGI=S!
2

H|(major histocompatibility complex, MHC) class Il THE4EI0| Z

i

ghet & Ql= HIEIO|=Z Immune Epitope Database and Analysis
Resource (IEDB, http://tools.immuneepitope.org/main/bcell/)
OIM MSots T ME IER 241 AITIS 08510 2M5UCE 2
A ZojlM BALB/c2t C57BL/6 445 MHC class 110f] Zgtat & U
= HEO|EE percentile rank 7|Z 10 O[st= ML}, 0] SO0IM
Alam S[12]0] 2115t L{E0]| 2} &-O0FZ 0L -5 X7 1A I E
O EE Zolols HEOIES 2d 3 MY FHZ M2l 4% HY 3

Al FE 20l 0[SoIUCH, 0|5 Z&fet He0| A8E 2= HE

212 www.kijob.or.kr

0|== HEZ(Daejeon, Korea)ofl &4 2|Z|SIICt. AIE0] Al2E H
E}O|E MYt X< Table 10 M2|[0 QILCt.

==

3. 7

s
Tor

[ez]
=

DE SE M2 MEMEY sS4 2 EQ SIS HHot T
SHE|ACHSNU-180508-2-2). C57BL/62t BALB/c= A% MHC
H-22| =t&&(haplotype)0| CHE WF 2 Q2|AE HIO|2(Orient
Bio, Seongnam, Korea)OllA] ISt 633 ATS AtEoIFCt. bt
Moz A0 AHS BF MEok= 40| #2O[L}, 2TH FSHE2
16:12| HIE= EHdoi H|ol o{40| SeUst= Aetol2t 2 Ao &
2 AF2E AR E| UL,

C57BL/62t BALB/cOl M&(linear PmE-L) & 23 (cyclic
PmE-L)Q| HEIO|EE HASI0] & 4712 D82 2IMCH, I8T
100t2|e] MF|E E&HIRICH 2E MF= P. melaninogenica &3l
== 100 plL¥ 12| ZS FHO|| Dot AR =7| HISHE FIbstA
Ct =7| HY 10 £, incomplete Freunds’ adjuvant (IFA, Sigma)
2t 1112 M2 HEO|ES 4F S 100 pgs 12| 23 FHOj| Ljst =
Afots YO = 23 7H4O = 3MO| F71 HAZ TIYstICt. OpX[t
HAS 2 S0 MSHON AME REGIFCH 2E AHL Specific
Pathogen—Free2tZ 0 A] ZIGHSHLY.

4,

o2

S RSES

96-well plates (Corning, Corning, NY, USA)| 2(wel) 1 ug
9| avidin (Sigma)2 4°COIlA 16A|2t 0|4 FEISH & blocking buf-
fer (1% bovine serum albumin in PBS)Z 1A|7t St X{2|5tSLCt.
HIO|2El (biotin)g N-YTHO| 29I Chyst 3t HEH|E 2 ug/mL
100 pLE 1A1ZH S X2|8t &, 1:30022 5|5t A% & 100

Table 1. Sequences of peptides used for immunization and ELISA

Peptide name Sequence Type  Application

Linear PmE-L VGIRYTGCSVNPARSFGC-NH, Linear Immunization
Cyclic PmE-L VGIRYTGCSVNPARSFGC Cyclic  Immunization

Biotinylated  Biotin- Linear ELISA
linPmE-L VGIRYTGCSVNPARSFGC-NH,

Biotinylated  Biotin- Cyclic ELISA
cPmE-L VGIRYTGCSVNPARSFGC

Biotinylated  Biotin-GCSVNPARSFGC Cyclic ELISA
PmE

Biotinylated ~ Biotin-GCSMNPARSFGC Cyclic  ELISA
AQP5E

Biotinylated  Biotin-WPSALPT-NH, Cyclic ELISA
AQP5A

ELISA, enzyme-linked immunosorbent assay; C

C, cysteine bond for
cyclization.
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uLZ 2t 3110] TEE wellol 1AIZF SO M2ISICH MEH(0.1%
Tween 20 in PBS)2 2 33| MA &, HRP-conjugated goat anti—
mouse IgG (Southern Biotech, Birmingham, AL, USA)S 1A|Zt
SOt M|SIRACE. MAUS 2t wello| 235610 527t shaker {0
Mi&sty 0 1tYE 33| HH=ESt &, 3, 37, 5, 5’ ~tetramethylbenzi-
dine substrate (Sigma)S X2|ot0] AEE AE SHE LM
M, 2 N H,SO,E &7I5t0] UM g4 H3S ZXINZI £, 450 nmOj|
M EEEE SO HEE S2-50] IgG EHle| M= floh &
2 T4 mouse IgG1 (Becton, Dickinson and Company, Franklin

Lakes, NJ, USA)S 40 ng/mLOIA 0.625 ng/mL7HX| serial dilu=
tion 3t HZE ZAMOZ OI= UIKAIS 0|R5ULCY

o o /!

HA JF 7t H{@=Mann—Whitney £ Kruskal-WallisS A2
SO, &tH| Zto| A2 2M2 Spearman’s rank testS AF25IR

Ct. p 20| 0.05 0|24 [} Rolot AutZ HUOH, RE
oLt

23.0 (IBM, Armonk, NY, USA)2Z 48

&= SPSS

Results

At} OFF0FEZI-52} P, melaninogenica OFFOFZZ! OtO|L=At A
HIDL?AO [[H _l':_ 7Hx.”0| E.H:IHXI A-|0:| 7}0' AI‘EA‘iOI h:o 7‘|° S’.l‘
(o-]

h MF Q| Of-?*OfEE._l—SE B M OIEZ EM
HO| 100% YX[Ste A= Y 4= URACL 0|2 22 O|]RE P. mela-
ninogenica OFOtREZ [ HEO|=7t EXF 0] 2ol 2-0tF0t
RE-5 ATIRIMHE RS = A2t HEsIR e O 7HES AF(of
A A|&of EQULCE.

BMIZL7} CHHE SIS QIX|5H0d
X| CD4 TMIEe| =20| HEjMoZ
Ol 2laf HEX|== SRS QUXISHH 45tk MEN MHC class IIE
Soll CD4 THIZO| MA=ls a2l EX7t Z3ICH18]. 2= P
melaninogenica OFFOFEZIQ| Of0| M ME & MZF| MHC class |l

-

g

Jote 2, YHE gt |7t
28ICH15-17]. THIZE= MHC

T O mld ruloll

A
hAQP5 1 MKKEVCSVAFLKAVFAEF| ATLIFVFFGLGSALKW-----SALPTI{ QIALAFGLA
PmAgp 1 ---------- MKKYLAEMI GTMVLVLMGCGAAVSLCCDPVNNQ/AV|/GTAMAFGLS
mAQP5 1 MKKEVCSVAFFKAVFAEF! ATLIFVFFGLGSAL KW~ ----SALPTI| QISIAFGLA

C
hAQP5 &2 IS!| LRAFFYV/AQLVG GAGILYGVAP------ LNARCNLAVNALNNNT TQCQf*M
PmAgp 76 MS/AKDC/MYMLFQFIG GAALLFLLVTNAGSGFAAAG/AGLGCANGLQDGT S
mAQP5 82 IS|LRAIFYV/AQLVG GAGILYWLAP------ NAHCNLAVNALSNNT K|
E
hAQP5 161 PALSIGLSVTLCHUVGIYH TIGCSMNPARSFGPAVVMN -RFSPAH- - - - - WVFWVGPIVG
PmAgp 161 ACLAIGLSIILVHUVCIRYTGTSVNPARSFGPATFAQLAGGPATALSNLWIFIVGPFAG
mAQP5 161 PALSTIGLSVTLCHUYVGIYF TIGCSMNPARS|FGPAYVVMN-RFSPSH- - --- WVFWVGPIVG

ELTLTFQLALCTFASTDSRRTSPVGS 160
EITFTCVFVLVVLOATSKTNGATCKF 160
ELILTFQLALCIFSSTDSRRTSPVGS 160

Ol it = A= T HE HIERE
Ct. BI== MHC class Il 28 IIEZ &
IA® allele, 17H= BALB/cQ| H2-IE? alleleE &
OF OIELUCKTable 2). GISE HEO|= ME LHO| BMIZE OI|E
I EE ZSI5EALE QIS 1571 & C57BL/62| H2-1A® allele®t 28}
0| 71 48t VCIRYTGTSVNPARS (percentile rank = 0.51)2 M
EHSIICE O|F G110 M B MIZE O LEZ EO| Y L7t TRHO0|Y
7| W20[12], T M2 OIEZ VCIRYTGTSVNPARSH| ESH=l B Al
I o0 fIXIt EdRY(threonine, T)& AIAH|Ql(cysteine,
C)2= x|&f5t H, 7125 4(C)-LUHO| FGCAMES 0 & Zgs 0
&% B MZ OIEZS| AYTFEE IS0 FRUCH AAH|Q1Q] QHH S}
£ 15104 OFRIZ|(N)-ZTHof| 2IX[St= CE 4F| OFFOtEZI-52] ME
Ql G2 X[Z2toIRACt, MEtE HS HEN|EF 22 {IX|0 EXHots o
#| OFFOIELZI-52| MHC class Il binding HZEX VGIYFTGCS-
MNPARS= M|zt OFOIEE F2f HEIO|EECH= MHC class 112}
50| of5kX|2Hpercentile rank = 7) A&t 7hs6t 40 Z OISEYA
Ct. O|Z HIEC = ZAXSH HAS0| ARZE HEHO|= VGIRYTGCSVN-
PARSFGCZ A7ttt Hlwah 187H Ot0|ledt & 3717t +40|otRALCt
(Table 1).

MHC class Il Z2g OIEZR 0= Zuo M}, 2|7t MEist ME
O| MELO|EE C57BL/60] HASE A|, H2-IA® £ E5t T MIZZ2| H|
A7t 7tsol EAMIE Z &6t BALB/cOIAE 12X 28 Z40[2} 6
AOIRACH ESH MY HEN|E= AV YA M REE & Zoke HHH,
Aol HEIO|ET} AVILAHIE & 4T A0[2t HIZSIULE. OIF Al

6}7| -,—|oH, ME(>INPmME-L) = Y&(cPmE-L) SEIZ g,*é‘!?_f H
E BALB/c2t C57BL/6 MF0f| IFA 2Z5H0] L[st=E ™
9";\ D‘I(Flg 2A), HASI0H| AFRE HEN|E2| Sk, HA —?—EQP F

IEDB2| ATIS 0|3l 2ot

377%= C57BL/62| H2-

o BXIZ 4 Q= %

’é‘!%‘-l E‘f‘. S0l §M, HHSIE oFX| 2 WFQl S Lol ZXH

Fe
XPPWI% io.jf: 01IHI* s TIAstRACt. 1 2,

o If7f°b<1| $ pg/mL UI”fOE 5IHOPE A= =oALt
C57BL/60IM= £ 2= X2t X7FEAIZH 1 pg/mL O|2h ZXY
ot= AS AASHACH, 0[f 2t x| HY 71E s=5 Z2FoIA

J|>|'

LAQALGPVSGGHINPAITLALLVGNQ 81
MAYATGGTISGCHINPAITLGVFLSGR 75
LAQALGPVSGGHINPAITLALLIGNQ 81

Fig. 1. The homology of Prevotella melanino-
genica aquaporin (PmAgp) with human and
mouse aquaporin-5 (AQP). The amino acid
sequences of the human and mouse AQP5
and PmAqgp were aligned. Compared with
PmAgp, identical and conserved amino acids
are highlighted in the dark and light grays,
respectively. B cell epitopes are marked with
red squares, and the selected T cell epitope,

FYLLFPNSLSLSERVAII 240
RVIEPSEK---------- 230
FYLLFPSSLSLHDRVAVV 24e

hAQP5 241 KGTYEPDEDWEEQREERKKTMELTTR 266
PmMAGp  ----------meeeeeooooo

T cell epitope‘

|B cell epitope

MAQP5 241 KGTYEPEEDWEDHREERKKTIELTAH 266

which includes the B cell epitope E, is marked

Identical sequence with a blue square, respectively.
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Table 2. Major histocompatibility complex class Il binding prediction
of Prevotella melaninogenica aquaporin

Peptide Amino acid IiDI:i(r;erwltk- Mouse Allele
VCIRYTGTSVNPARS® 175-189  0.51 C57BL/6  H2-IA°
LVCIRYTGTSVNPAR® 174-188  0.54 C57BL/6  H2-IA°
HLVCIRYTGTSVNPA?® 173-187  0.68 C57BL/6  H2-IA°
IFAQLAGGPATALSN 194-288  0.73 C57BL/6  H2-IA°
AIFAQLAGGPATALS 193-207  0.77 C57BL/6  H2-IA°
FAQLAGGPATALSNL 195-209  0.86 C57BL/6  H2-IA°
PAIFAQLAGGPATAL 192-206  0.92 C57BL/6  H2-IA°
CIRYTGTSVNPARSF® 176-190  0.93 C57BL/6  H2-IA°
IRYTGTSVNPARSFG® 177-191 1.1 C57BL/6  H2-IA°
GPAIFAQLAGGPATA 191-205 1.5 C57BL/6  H2-IA°
AQLAGGPATALSNLW 196-210 1.77 C57BL/6  H2-IA°
VHLVCIRYTGTSVNP? 172-186 25 C57BL/6  H2-IA°
FIVGPFAGGALASVI 212-226 2.8 C57BL/6  H2-IA°
IFIVGPFAGGALASY 211-225 3.2 C57BL/6  H2-IA°
IVGPFAGGALASVIW 213-227 33 C57BL/6  H2-IA°
AGSGFAAAGAGLGAN  106-120  3.45 C57BL/6  H2-IA°
GSGFAAAGAGLGANG  107-121 3.65 C57BL/6  H2-IA°
TNAGSGFAAAGAGLG  104-118 3.8 C57BL/6  H2-IA°
VGPFAGGALASVIWR 214-228  3.95 C57BL/6  H2-IA°
NAGSGFAAAGAGLGA  105-119 4 C57BL/6  H2-IA°
LVHLVCIRYTGTSVN?® 171-185 4 C57BL/6  H2-IA°
SGFAAAGAGLGANGL  108-122  4.35 C57BL/6  H2-IA°
RYTGTSVNPARSFGP®  178-192  4.35 C57BL/6  H2-IA°
TSVNPARSFGPAIFA® 182-196 5.1 C57BL/6  H2-IA°
YTGTSVNPARSFGPA*  179-193  5.15 C57BL/6  H2-IA°
VNPARSFGPAIFAQL® 184-198 5.6 C57BL/6  H2-IA°
SVNPARSFGPAIFAQ® 183-197  5.65 C57BL/6  H2-IA°
FGPAIFAQLAGGPAT* 190-204 5.9 C57BL/6  H2-IA°
LVTNAGSGFAAAGAG 102-116 5.95 C57BL/6  H2-IA°
GTSVNPARSFGPAIF® 181-195  6.85 C57BL/6  H2-IA°
GPFAGGALASVIWRV 215229 75 C57BL/6  H2-IA°
NPARSFGPAIFAQLA® 185-199  7.75 C57BL/6  H2-IA°
VTNAGSGFAAAGAGL  103-117 8.2 C57BL/6  H2-IA°
AMAFGLSVVSMAYAI 40-54 8.4 C57BL/6  H2-IA°
LLVTNAGSGFAAAGA 101-115 8.55 C57BL/6  H2-IA°
ALASVIWRVIEPSEK 221-235  9.35 BALB/c  H2-IE°
GLSVVSMAYAIGGIS 44-58 9.45 C57BL/6  H2-IA°
FLLVTNAGSGFAAAG 100-114 9.9 C57BL/6  H2-IA°

®Peptides that include or are adjacent to the B cell epitope E.

(Fig. 2B).
PIOEE %, DE M5 SHON BIO0| A linPmE-L Es
cPmE-LO|| CHEH A7t FME RS Y 4 AU, £5| C57BL/6

214 www.kijob.or.kr

M cPmE-LS IS M7} linPmE-LS HYSt MF L
Y-cPmE-L SXIE RS H HO| Yt A= Al = UL
(Fig. 2C &H). &-PmE &A= linPmE-LE HASISH 42 BALB/

¢ 70%, C57BL/62| 100%0A HAEAOH, cPmE-LS HY
3t5t 492 BALB/cQ| 80%, C57BL/62 100%0IA EA QAL
&-AQP5E XI7IEHH|= linPmE-LS M3 A2 BALB/c2| 60%,
C57BL/62] 90%0IA FMEIACH, cPmE-L HASISH AL BALB/
¢ 60%, C57BL/62] 100% MLt E3|, C57BL/6 AFIMHA
IianE—L B3} M%)(0.84-4.03 pg/mL) CHH|GHY cPmE- L il
A%((1.21-13.62 pug/mL)7t B-AQPSE XI7IBHHIS O & $A5t
9'1I:r SIX|ZH 8-AQP5A SHil= HE M MF|0AM M| ‘Eg*% A
2 2 4 UACKFig. 2C Bih).
%)g%l él-;'(-" 7|-9| API'_I-I'_IJ:HE *HI‘IEO % H 6I-—|ianE—|_
t 8f-cPmE-L &X| 7i0ll= S5 YO| ARZA Tt AT AT
0.000, r = 0.564), &-PmE &2t &-cPmE-L & Ztfl=
Q| AEEA 7L BEE B = 0.045, r = 0.318), &-PmE
o -linPmE-L A 7t RoIst 4HHAE 2 = UULCHp =
0.125, r = 0.247). &-PmE &t#|9t &-AQP5E XI7FatH| 7tofl= i
Q@ S YO ATHA L JUSE Y 5 JUACHp < 0.000, r = 0.95,
Fig. 2D).

ol
=

Rl

s
<

o

o Jg T g
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k

0

Discussion

£ M0 M= P. melaninogenica OFOMZEIONA R2iE HE|=
PmE-LS Hot AF|0f|lAf OFFOtRERZI-52| B M|IL Of| LI EZEQ| ChHot

A7FtA7 FMEH, &-PmE 2A|Qt 2-AQPSE XI7FatA| Zte| &
of | YEHUAS Soll EAZHO]| 2ot AAS SIS

&0 S22 Y F7| T otLtel EfM2 St TG0 7
Z Mol Feks E= 50l Qict TE AHEY 2eS2 Mo 2f
ol REE B4 2YS SO AVIEA St EOEX|T, £TH 5
ST2 HIO[ZA ZH 25t AFT0| HIEUCH19,20]. REl= &2
0 CE7BL/6OH Ml TR MEUM [t cPmE-LS HY

ol¥S If -O0FO0tEZ-5 NLEX E A7IEA|7} & SHMElE= 2
SAXMOR SQIE £ QUULE. SX|2t OfjAat= 22| BALB/cHIME
SH|7t HMEl= HE = 4 UILE IEDBUAE percentile rank 7|&
’]0 Olol-_ EI' f%%l_l- EI—O'EE A‘IEHol-E _-{6|-I|EI|- A‘IEH%I- ]I‘II
EfO|E L MYE0| BALB/c2| H2-IAQF H2-IA® 0| Qk5HH| Zgt
7tsot7| WR0 SH7t HHE HOZ £EE 4 QICHTable 3). £t
BALB/c= MHC class || HHiEIZ |-AQ} |-E S JHX| QAL BE
ZXH5tX|2t C57BL/6 AL I-AT kX Q7| 20 2 Qlof HY
BES0| & UO|t2 7Hs0] EXSICE LSt linPmE-LE HYSH Ot
AOIME 349] 81-PmE 3| 2 3t-AQPSE KI7FHH7H SISl 7
2 =2 2= Q=0 HASH inPmE-L HELO|Z0i| A|AE|QI0| & 71 =XH
St7| HZ0H A& LHOJIA] KHUXQI A AH|QI 0|5 ZF0| MME0] YR
23 HEIO|ER MBE|US 7Hs40| UL} OFFO0tEZI-59| EECHE B
MIE 0T EZQI AQPSAO TSt X7 tetdl= 40| EIX| 4k, O

r
s\
Il



Ahreum Lee and Youngnim Choi. Induction of anti-aquaporin 5 autoantibodies

O Priming: Pm lysate
© Boosting: peptide + IFA

oncentration (ug/mL)

ar

Anti-AQP5A

BALB/c C57BL/6

Anti-AQP5A
BALB/c

C57BL/6

Cyclic Linear Cyclic

PmE-L PmE-L PmE-L PmE-L

BALB/c @ Sacrifice
MHC haplotype H-2¢ H-2°
)
O—O——O0—0—0
0 10 24 38 52  (days)
B 5 Anti-linPmE-L 5 Anti-PmE 5 Anti-AQP5E
3 3 £
> 4 4 <& > 4 oy 4
2 2 2
c 3 < c 3 c 3
ie] il ke
24 o £ 2- £ 2-
c c c
8 1 o4 S S
5 RS Iy 5 5
(&) < (@] O
0- 0- 0-
BALB/c C57BL/6 BALB/c C57BL/6 BALB/c C57BL/6
C Anti-linPmE-L Anti-cPmE-L
__ 40+ BALB/c . C57BL/6 __ 40+ BALB/c . C57BL/6
3 : 4 : p=0.023
E : E O :
330— 530- oo OO ...0
5 : S o o o | e 4
2 20+ 0o o, i ° 2209 O = —J—
= - : # = : [ |
g .O.O.OQ _.~._ g DDDD OpO ° ®
o 10 O o 0o o 10 A : ]
5 =1t TR . LT 3 5 o
o 00 ‘... ... .. O TN
Linlear Cylclic Linlear Cylclic I Linlear Cylclic Linlear Cylclic I
PmE-L PmE-L PmE-L PmE-L PmE-L PmE-L PmE-L PmE-L
Anti-PmE Anti-AQP5E
_. 201 BALB/c . C57BL/6 _. 20+ BALBI/c C57BL/6 _ 20 A
= : - 0 p=0019 -
£ - : £ £
515' OOO 215' OO ° 215'
5 | § © §
:.5 10 4 . ° .. ;E 10 A O "(':0 10 A
< O : - c o : ® <
8 5+ O mg o 8 54 - ° 8 54
s O o o & 3 o = > 5
S 7@;%—%({9”’0 ..... S, .@Qﬁ_—@%-“#‘ o
= T T T 1 = T T T 1
Linear Cyclic Linear Cyclic Linear Cyclic Linear Cyclic
PmE-L PmE-L PmE-L PmE-L PmE-L PmE-L PmE-L PmE-L
D
(%]
% 401 r=0564 $ 207 r=0.247 g 20 A r=0.318
_8 p < 0.000 o 5 p=0.125 ° S p=0.045 °
;‘—530- Lo s o _:.215- LI §15- 0%
P A A I § 4 8 10
LIIJ 01 ° »® ° ‘O e 01 e ° ° w i L] o ° .
[= s o, o S e %o £ s,
% 10 . * % 51 . Ce o & 51 . ¢ e
= = o 0 . . “\ € . & ofe o
<% O T T T T 1 < 0 ‘ T L T T .‘I' 1 < 0 = I.? .I °° T e 1
0 5 10 15 20 25 0 5 10 15 20 25 0 10 20 30 40

Anti-linPmE-L antibodies

Anti-linPmE-L antibodies

Anti-cPmE-L antibodies

Anti-AQP5E antibodies

209 r=0.950
p < 0.000

15
10

5
)
-
0 T T T
0 5 10 15
Anti-PmE antibodies

20

Fig. 2. Anti-AQP5E autoantibodies were induced by immunizing Prevotella melaninogenica aquaporin (PmAqp)-derived peptides in mice. (A) The experi-
mental scheme is shown. (B) Basal levels of the antibodies and autoantibodies were determined by enzyme-linked immunosorbent assay (ELISA) in prelimi-
nary experiments. Dotted lines indicate the cut-off value for the antibody positivity used in this study. (C) Concentrations of anti-linear (lin) PmE-L, anti-cyclic (c)
PmE-L, anti-PmE, anti-AQP5E, anti-AQPA IgG antibodies in mouse sera were determined by ELISA. The horizontal line presents the median of each group.
p-values were obtained by the Mann—-Whitney U test. (D) Spearman’s rank correlations between the levels of the two different antibodies are shown.

IFA, incomplete Freunds’ adjuvant; MHC, major histocompatibility complex.
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Table 3. Binding efficiencies of BALB/c major histocompatibility
complex class Il molecules to the selected T cell epitope peptides

Percentile_

Peptide Amino acid rank Allele
VCIRYTGTSVNPARS 175-189 14.5 H2-1A
CIRYTGTSVNPARSF 176-190 16.5 H2-1A
IRYTGTSVNPARSFG 177-191 215 H2-1A
VCIRYTGTSVNPARS 175-189 45.5 H2-IE*
CIRYTGTSVNPARSF 176-190 53.0 H2-IE
IRYTGTSVNPARSFG 177-191 67.0 H2-IE*
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ELISAZ S35 XI73HH|0| SIATH SI0131S & B SIS SiNS &
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