
Fõszerkesztõ

SZEKANECZ ZOLTÁN

Fõszerkesztõ-helyettesek

CZIRJÁK LÁSZLÓ · KEMÉNY LAJOS · SZÉLL MÁRTA · ZEHER MARGIT

Kiadói szerkesztõ

CORNIDES ÁGNES

Szerkesztõbizottság

SZEGEDI GYULA (elnök)

BÁLINT GÉZA · BERKI TIMEA · BODOLAY EDIT · BUZÁS EDIT · CSABA BÉLA · CSIKI ZOLTÁN · DOBOZY ATTILA · ERDEI ANNA · FALUS ANDRÁS

FÜST GYÖRGY · GÉHER PÁL · GERGELY PÉTER · GÖMÖR BÉLA · HODINKA LÁSZLÓ · HUDECZ FERENC · HUNYADI JÁNOS · JÁNOSSY TAMÁS

KACSKOVICS IMRE · KISS EMESE · KOVÁCS ATTILA · KOVÁCS LÁSZLÓ · MÓCSAI ATTILA · NAGY GYÖRGY · NAGY LÁSZLÓ

NÉKÁM KRISTÓF · NÉMETH PÉTER · PÉNTEK MÁRTA · POÓR GYULA · PROHÁSZKA ZOLTÁN · RAJNAVÖLGYI ÉVA · REMENYIK ÉVA · SÁRMAY GABRIELLA

SIPKA SÁNDOR · SURÁNYI PÉTER · SZÁNTÓ SÁNDOR · SZEGEDI ANDREA · SZEKERES JÚLIA · SZÜCS GABRIELLA · TAMÁSI LÁSZLÓ · UHER FERENC

International editors / Nemzetközi szerkesztõbizottság

YEHUDA SHOENFELD (Tel-Hashomer, president)

ANN AGER (Cardiff) · GERGELY PÉTER JR (Basel) · GLANT TIBOR (Chicago) · ALISA E. KOCH (Ann Arbor) · LAKOS GABRIELLA (Chicago)

MIKECZ KATALIN (Chicago) · THOMAS PAP (Münster) · PERL ANDRÁS (Syracuse) · SZODORAY PÉTER (Oslo)

PAUL-PETER TAK (Amsterdam) · JOHN VARGA (Chicago)

NE GYED ÉVEN TE  MEG JE  LE  NÔ
OR VOS TU DO MÁ NYI  FO LYÓ I  RAT

A Magyar Immunológiai Társaság hivatalos lapja

Szer kesz tô ség/ki adó: Me di ci na Könyv ki adó Zrt.

1072 Bu da pest, Rá kóc zi út 16. 

Pos ta cím: 1245 Bu da pest 5, Pf. 1012 

Te le fon: (1) 331 0781, (1) 312 2650; fax: (1) 312 2450; 

e-ma il: medkiad@euroweb.hu

ISSN 2061-0203

Egyé ni elô fi ze té si díj egy év re brut tó 2800 Ft.

Elô fi ze tés sel kap cso la tos in for má ci ót ke res ke del mi 

osz tá lyunk mun ka tár sai ad nak: DU RÁN ÁG NES, EK KER GYÖR GYI

e-ma il: ke rosz tály@me di ci nazrt.hu

A ki adá sért fe lel: FAR KAS VÖL GYI FRI GYES NÉ ve zér igaz ga tó

Bo rí tó terv, ti pog rá fia: BE DE TA MÁS NÉ

Nyomdai elôkészítés: GAR–WIND BT.

Minden jog fenntartva. A folyóiratban megjelent valamennyi eredeti

írásos és képi anyag közlési joga a szerkesztôséget illeti. A megjelent

anyagnak – vagy egy részének – bármely formában való másolásához,

felhasználásához, ismételt megjelentetéséhez a szerkesztôség írásbeli

hozzájárulása szükséges.

Nyom dai mun ká la tok: Pauker Nyomdaipari Kft., Budapest

Felelôs vezetô: VÉRTES GÁBOR ügyvezetô igazgató 

A L A  P Í T  V A  2 0 0 9 - B E N • K I  A D  J A  A  M E  D I  C I  N A  K Ö N Y V  K I  A D Ó  Z R T . •  W W W . M E D I C I N A K I A D O . H U

V .  É V F O L Y A M • 3 .  S Z Á M • 2 0 1 3 .  O K T Ó B E R



KÖ SZÖNTÕ / INT RO DUC TI ON     3
Szekanecz Zoltán, Kemény Lajos, Széll Márta

KONGRESSZUSI ÖSSZEFOGLALÓK / CONGRESS ABSTRACTS
A Magyar Immunológiai Társaság 42. Vándorgyûlésének összefoglalói / Abstracts of the 42nd Annual Meeting of the Hungarian Society 
for Immunology     4

ÖSSZEFOGLALÓ REFERÁTUMOK / REVIEW ARTICLES
A follicularis T-helper-sejtek jellegzetességei és lehetséges szerepük autoimmun és immunhiányos kórképekben / Features and possible role
of follicular T helper cells in autoimmune diseases and immundeficiencies     
Szabó Krisztina, Zeher Margit

Az adenozin immunológiai szerepe / Immunological role of adenosine     
Sipka Sándor

A latens tuberulosis szerepe biológiai terápia kapcsán / The role of latent tuberculosis in biological therapy     
Medgyasszay Balázs

BESZÁMOLÓ / CONGRESS REPORT
CORA konferencia, Budapest, 2013 / CORA Congress, Budapest 2013     

Im
m

un
ol

óg
ia

i 
Sz

em
le

/
Im

m
un

ol
og

y 
Q

ua
rt

er
ly

 •
20

13
. 

V.
 é

vf
ol

ya
m

, 
3.

 s
zá

m Tartalom



Ked ves Kol lé gák! 

Meg tisz tel te tés nek vesszük,
hogy a Ma gyar Im mu no ló gi ai
Tár sas ág 42. Ván dorgyûlé sét
Pé csen ren dez het jük az új Ko -
dály Köz pont ban 2013. ok tó ber
16–18. kö zött, ami re nagy sze -
re tet tel és ér deklôdés sel vár juk a tu do mány mûvelôit. 

Öröm te li ese mény, hogy ren dez vé nyün kön részt vesz az
im mu no ló gia egyik meg ha tá ro zó szak te kin té lye, Abul K.
Abbas pro fesszor, a Uni ver sity of Ca li for nia, San Fran cis co,
De part ment of Pat ho logy in té zet ve zetôje. A kong resszus
dísz ven dé ge ként ô tart ja a tu do má nyos nyi tó elôadást. Ezen
kí vül ok tó ber 18-án az im mu no ló gia és im mun pa to ló gia leg -
újabb ered mé nye it be mu ta tó egész na pos to vább kép zést
tart a kong resszus részt vevôinek, amely hall ga tók, re zi den -
sek és sza kor vo sok szá má ra pont szerzô kur zus is.

A te ma ti ka és a kong resszus szer ke ze te a meg szo kot tól
né mi képp el térô lesz. Az elsô na pon an gol nyel ven mu tat ják
be ered mé nye i ket a ha zai im mu no ló gi ai műhe lyek kép vi se-

lôi. A má so dik na pon te ma ti kus szek ci ók ban fel kért re fe rá tu -
mo kat kö vetôen hang za nak el a té mák hoz csat la ko zó elô-
adá sok. Ugya ne zen a na pon ke rül sor a MIT ve zetôség vá lasz -
tó közgyûlé sé re is.

A zá ró pén te ki na pon a to vább képzô elôadá sok szü ne te i -
ben tart juk a posz ter szek ci ó kat.

A tu do mány mel lett él ve ze tes tár sas ági prog ra mok is ki -
kap cso ló dást kí nál nak, így a Ko dály Köz pont ban tar tan dó fo-
g adás, a 2010-es Eu ró pai Kul tu rá lis Fôvá ros pro jekt ke re té -
ben me gú jí tott tör té nel mi bel vá ros ban a kong resszu si va cso -
ra, vagy a Zsol nay-ne gyed meg te kin té se.

Re mé nye ink sze rint a prog ram mél tó lesz mind a MIT ha -
gyo má nyo san ma gas szín von alá hoz, mind a más fél ezer
éves vá ros gaz dag szel le mi és művé sze ti örök sé gé hez, amit
a meg újult Pécs nyújt hat.

Min den kit sze re tet tel vá runk Pécs re!

Ba rá ti üd vöz let tel:
Ke mény La jos, Széll Már ta és Ba logh Pé ter, Ber ki Tí mea, 
MIT el nök, MIT fôtit kár Czir ják Lász ló, Né meth Pé ter

he lyi szer vezôk

Már hoz zá szok hat tak ah hoz,
hogy min den év ben la punk 3.
szá mát a Ma gyar Im mu no ló gi ai
Tár sas ág ván dorgyûlé sé nek
szen tel jük. A ve zetôség kö szön -
té sé hez csat la koz va, a lap nagy
ré szét az ezút tal an gol nyel ven
be nyúj tott ki vo na tok nak szen -
tel jük. Emel lett há rom köz le -
mény is szí ne sí ti a lap szá mot.
Sza bó Krisz ti na és Ze her Mar git

pro fesszornô (Deb re cen) a fol li cu la ris T-sej tek im mu no ló gi ai
és kli ni kai je lentôsé gérôl, Sip ka Sán dor pro fesszor (Deb re -
cen) az ade no zin im mu no ló gi á já ról, míg Med gyasszay Ba lázs
(Far kas gyepû) a tu ber cu lo sis mai fel fo gá sá ról és mo dern di -
ag nosz ti ká já ról írt össze fog la lót.

A MIT kong resszus részt vevôinek szak mai fel töltôdést,
min den ol va sónk nak él ve ze tes la poz ga tást kí vá nunk!

Dr. Sze ka necz Zol tán
fôszer kesztô

KÖSZÖNTÔ / INTRODUCTION

3

Tisztelt Kolléganôk és Kollégák, kedves Olvasóink! 
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KONGRESSZUSI ÖSSZEFOGLALÓK / CONGRESS ABSTRACTS

ORAL PRE SEN TA TI ONS

BA LAN CING TO LE RAN CE AND AU TO IM MU NITY: 
CONT ROL LING HARM FUL IM MU NE RES PON SES

ABUL K. AB BAS, MBBS

Uni ver sity of Ca li for nia San Fran cis co

The im mu ne system exists in an equ i lib ri um, such that ac ti va -
ti on of the system to de fend aga inst pat ho gens is ba lan ced by
the me cha nisms of to le ran ce, which pre vent aber rant and
harm ful res pon ses to self an ti gens. The most im por tant me cha -
nisms of T cell to le ran ce to self an ti gens are de le ti on of self-re -
ac ti ve T cells du ring the ir ma tu ra ti on in the thymus, inac ti va ti -
on of the cells by the en ga ge ment of in hi bi tory re cep tors of the
CD28 fa mily, ma inly CTLA-4 and PD-1, and supp res si on of the
res pon se by re gu la tory T cells (Treg), which are ge ne ra ted in
the thymus and pe rip he ral tis su es. Tregs res pond to tis sue an -
ti gens by de ve lo ping an en han ced ca pa city to supp ress im mu -
ne res pon ses and by mig ra ting to tis sue si tes of inf lam ma ti on.
A frac ti on of the se Tregs sur vi ve as long-li ved me mory Tregs,
and are ab le to li mit sub se qu ent inf lam ma ti on in the tis sue.
Elu ci da ting the sti mu li that ge ne ra te and ma in ta in func ti o nal
Tregs in the pe rip hery will li kely be va lu ab le for ma ni pu la ting
im mu ne res pon ses in inf lam ma tory di se a ses and for op ti mal
vac ci na ti on and can cer im mu not he rapy. We ha ve used trans ge -
nic and knoc ko ut mo u se mo dels to add ress the me cha nisms of
the ge ne ra ti on and ac ti va ti on of Tregs in tis su es. Our stu di es in -
di ca te that an ti gen and cyto ki nes are the ma jor sti mu li that in -
du ce pe rip he ral Tregs and cont rol the ba lan ce of ef fec tor and
re gu la tory cells. In par ti cu lar, the growth fac tor IL-2 is es sen ti al
for the ge ne ra ti on and ma in te nan ce of func ti o nal Tregs. The se
stu di es are le ad ing to re ne wed at tempts to exp lo it Tregs and
IL-2 tre at ment to cont rol harm ful im mu ne res pon ses.

NEW KID ON THE BLOCK: UNEX PEC TED RO LES 
OF 8-OXO GU A NI NE DNA GLYCOSY LA SE-1 IN THE CEL LU LAR
RES PON SES

AT TI LA BÁ CSI

De part ment of Im mu no logy, Me di cal and He alth Sci en ce
Cen ter, Uni ver sity of Deb re cen, Deb re cen, Hun gary

Int ro duc ti on: 8-Oxo-7,8-dihyd ro gu a ni ne (8-oxoG) is one of
the most abun dant DNA ba se le si ons in du ced by re ac ti ve

oxy gen spe ci es (ROS). Ac cu mu la ti on of 8-oxoG in the mam -
ma li an ge no me is con si de red a mar ker of oxi da ti ve stress, to
be ca u sally lin ked to inf lam ma ti on, and is tho ught to cont ri -
bu te to aging pro ces ses and va ri o us aging-re la ted di se a ses.
8-OxoG is ex ci sed from DNA by 8-oxo gu a ni ne DNA glycosy la -
se-1 (OGG1) du ring DNA ba se ex ci si on re pa ir (BER); the re sul -
ting exo ge no mic 8-oxoG ba se is tho ught to ha ve no bi o lo gi -
cal ro le, and is exc re ted from cells and or ga nisms. Unex pec -
tedly, mi ce that lack 8-oxo gu a ni ne DNA glycosy la se-1
(OGG1) ac ti vity and ac cu mu la te 8-oxoG in the ir ge no me ha -
ve a nor mal phe noty pe and lon ge vity; in fact, they show inc -
re a sed re sis tan ce to both oxi da ti ve stress and inf lam ma ti on. 
Met hods: Hu man dip lo id fib rob lasts (MRC5), He La S3 cer vi cal
epit he li al cells, A549 type II al ve o lar epit he li al cells, U937
mo nocy tic lympho ma cells, KG-1 mye lo id le u ke mia cells exp -
res sing a tem pe ra tu re-sen si ti ve mu tant OGG1, mo u se mo -
dels of air way inf lam ma ti on, siR NA ab la ti on of ge ne exp res -
si on, and a va ri ety of mo le cu lar bi o lo gi cal as says we re uti li -
zed to de fi ne a link bet we en OGG1-BER and cel lu lar sig na -
ling.

Re sults: It has be en de monst ra ted that OGG1 binds its re -
pa ir pro duct 8-oxoG ba se with high af fi nity at a si te in de pen -
dent from its DNA le si on-re cog ni zing ca taly tic si te and the
OGG1•8-oxoG comp lex physi cally in te racts with GDP-bo und
Ras and Rac1 pro te ins. This in te rac ti on re sults in a ra pid
GDP→GTP, but not a GTP→GDP, ex chan ge. Im por tantly, a ri -
se in the int ra cel lu lar 8-oxoG ba se le vels inc re a ses the pro -
por ti on of GTP-bo und Rac1. Exo ge no usly ad ded 8-oxoG ba se
is ab le to en ter the cells and inc re a se the pro por ti on of both
GTP-bo und Ras and Rac1. In turn Rac1-GTP me di a tes an inc -
re a se in ROS le vels via nuc le ar memb ra ne-as so ci a ted NADPH
oxi da se type 4. Ac ti va ti on of Ras GTPa se re sults in phosp -
hory la ti on of the downst re am Ras tar gets Raf1, MEK1,2 and
ERK1,2. Ogg1 si len cing in the air way epit he li um dec re a ses
TNF-α-in du ced exp res si on of che mo ki nes/cyto ki nes inc lu -
ding Cxcl-2 and ne ut rop hil rec ru it ment. Si len cing of OGG1
exp res si on ham pers TNF-α-in du ced as so ci a ti on of transc rip ti -
on fac tors with pro mo ter se qu en ces and lo wers Cxcl-2 exp -
res si on. Furt her mo re, dec re a sed Ogg1 exp res si on in the air -
way epit he li um con veys a lo wer inf lam ma tory res pon se af -
ter rag we ed pol len chal len ge of sen si ti zed mi ce.

Conc lu si ons: The se fin dings re ve al no vel me cha nisms by
which OGG1 in comp lex with 8-oxoG is lin ked to re dox sig na -
ling and cel lu lar res pon ses. Re sults from in vi vo stu di es in di -
ca te that a tran si ent mo du la ti on of OGG1 exp res si on/ac ti vity
in air way epit he li al cells co uld ha ve cli ni cal be ne fits.

A Ma gyar Im mu no ló gi ai Tár sas ág 42. Ván dorgyûlé sé nek 
össze fog la lói

Az elôadá sok és posz te rek abszt rakt ja it az elsô szerzô ve ze ték ne ve alap ján ábé cé rend ben mu tat juk be.
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VAS CU LAR PAT TER NING AS A DE TER MI NANT 
OF IM MU NO LO GI CAL COM PE TEN CE IN VIS CE RAL 
LYMPHO ID TIS SU ES

PÉ TER BA LOGH, ÁR PÁD LÁ BA DI AND ZOL TÁN KEL LER MA YER

De part ment of Im mu no logy and Bi o tech no logy, 
Uni ver sity of Pécs

The ca pa city of mam ma li an or ga nisms to mo unt ef fi ci ent ad -
ap ti ve im mu ne res pon ses re qu i res the es tab lish ment of
highly or de red tis sue arc hi tec tu re in pe rip he ral lympho id or -
gans, en su ring con ti nu o us le u kocy te inf lux and sub se qu ent
seg re ga ti on. As a cru ci al com po nent, lo cal vas cu la tu re plays
a key ro le in the tis sue-spe ci fic re cir cu la ti on of le u kocy tes.
The pat ter ning and dif fe ren ti a ti on of spe ci a li zed ves sels are
clo sely lin ked to the embr yo nic de ve lop ment of pe rip he ral
lympho id or gans; ho we ver, de ta ils of en dot he li al com mit -
ment, morp ho ge nic sig nals and com mu ni ca ti on path ways
bet we en he mo po i e tic cells, stro mal cells and en dot he li al
cells, and the ir im pact in inf lam ma tory pro ces ses are still lar -
gely unexp lo red. Re cently Nkx2-3 ho me o do ma in-con ta i ning
transc rip ti on fac tor has emer ged as a ma jor re gu la tor for
sple nic and in tes ti nal lympho id vas cu lar com mit ment and a
sus cep ti bi lity tra it as so ci a ted with chro nic inf lam ma tory bo -
wel di se a ses. Work in our la bo ra tory has es tab lis hed that
Nkx2-3 plays an im por tant ro le in the lo cal de ci si on bet we en
lympha tic/blo od en dot he li um wit hin the sple en as well as
com mit ment to wards the high en dot he li al li ne a ge wit hin
Pe yer’s pat ches. He re we re port that, in ad di ti on to de fi ning
lo cal vas cu la tu re, al te red Nkx2-3 exp res si on al so inf lu en ces
in tes ti nal IgA sec re ti on and in the sple en the ca pa city for ger -
mi nal cen ter for ma ti on and plas ma cell pro li fe ra ti on in a pro -
cess that may in vol ve red pulp meg akar yocy tes. Col lec ti vely,
the se ob ser va ti ons in di ca te that the vas cu lar com mit ment
inf lu en ced by Nkx2-3 has far-re a ching con se qu en ces be yond
the struc tu ral evo lu ti on of pe rip he ral lympho id or gans.

Sup por ted by Bro ad Me di cal Re se arch Prog ram of The Eli
and Edyt he Bro ad Fo un da ti on and CAB COS II. HUHR/1001/
2.1.3/0007 grants

HU MAN IN TES TI NAL DEND RI TIC CELLS DIC TA TE 
INF LAM MA TI ON AND T-CELL PO LA RI ZA TI ON

KRISZ TI ÁN BE NE1, NA DI YA BOY KO2; ÉVA RAJ NA VÖL GYI1

1De part ment of Im mu no logy, Me di cal & He alth Sci en ce 
Cent re, Uni ver sity of Deb re cen, 
2De part ment of Mic ro bi o logy, Im mu no logy, Vi ro logy and
Ae ti o logy of In fec ti o us Di se a ses, Me di cal Fa culty, Uzh ho rod
Na ti o nal Uni ver sity, Uzh ho rod, Uk ra i ne

Int ro duc ti on: Enor mo us di ver sity of com men sal bac te ria de -
ter mi nes in di vi du al func ti ons ac ting on the de ve lop ment and

ac ti vi ti es of the hu man im mu ne system. This comp le xity can
di rectly be trans la ted to T-cell po la ri za ti on to sup port to le ran -
ce in duc ti on or inf lam ma ti on. We ha ve es tab lis he da sen si ti -
ve in vit ro cul tu re system for in ves ti ga ting the res pon se of
mo nocy te-de ri ved dend ri tic cell (moDC) sub sets to va ri o us
gut bac te ria by mo ni to ring the exp res si on of type I/II CD1
pro te ins, sec re ti on of che mo ki nes, pro-inf lam ma tory and T-
cell po la ri zing cyto ki ne sin the con text of the T-cell po la ri zing
po ten ti al of the se moDC sub sets. Un der physi o lo gi cal con di ti -
ons the gut mic ro en vi ron ment is con di ti o ned by all-trans re ti -
no ic acid (AT RA) pro du ced by gu te pit he li al cells and CD103+

DCs. To con si der the im pact of this spe ci al mic ro en vi ron ment
on moDC-in du ced T-cell res pon ses we com pa red the ef fects
of se lec ted mic ro bes on DC and T-cell de ve lop ment in the ab -
sen ce and pre sen ce of AT RA. 

Met hods: Mo nocy tes we re se pa ra ted from hu man buffy
co ats and dif fe ren ti a ted in vit ro in the pre sen ce of IL-4 and
GM-CSF with or wit ho ut 1 nM AT RA for 2 days. Gram(-) (Scha -
ed ler’s E. co li, E. co li 058, M. mor ga nii) and Gram(+) (B. sub ti -
lis) bac te ria we re grown in an ti bi o tic-free LB me di um and
we re ad ded to the 2-day moDCs for 24 hrs. Ac ti va ti on of
moDC was mo ni to red by the exp res si on of memb ra ne CD1a,
CD1d and CD83 by FACS analy sis. Cul tu re su per na tants of ac -
ti va ted moDC we re col lec ted on day 3 and cyto ki ne con cent -
ra ti ons we re de ter mi ned by ELI SA. The num ber of IFNg and IL-
17 pro du cing T-cells was me a su red by ELIS POT as say. Exp res -
si on le vels of se lec ted NOD-li ke re cep tors and ge nes in vol ved
in AT RA synthe sis we re me a su red by qRT-PCR. 

Re sults: Inc re a sed exp res si on of CD83 re ve a led that all
tes ted com men sal bac te ria we re ab le to ac ti va ted moDCs for
pro- and an ti-inf lam ma tory cyto ki ne sec re ti on. AT RA had a
sig ni fi cant im pact on the dif fe ren ti a ti on, inf lam ma tory res -
pon se and T-cell po la ri zing ac ti vity of moDCs. It inc re a sed the
cell sur fa ce exp res si on of CD1a whi le inc re a sed that of CD1d,
pre vi o usly shown to be as so ci a ted with a shift in moDC func -
ti o na lity. AT RA al so en han ced IL-1ß sec re ti on and up re gu la -
ted the exp res si on of ge ne sin vol ve din AT RA synthe sis and
NLRP12 mRNA le vels. In te res tingly, the se AT RA-in du ced ef -
fects co uld be co un ter re gu la tedbyt he tes ted mic ro be. The in -
te rac ti on of mic ro bes re sul ted in IL-23 pro duc ti on sup por ting
Th17 po la ri za ti on of au to lo go us T-cells and inc re a sed the
num ber of IFNg pro du cing T-cells ho we ver, the se ef fects we -
re down mo du la ted by AT RA. 

Dis cus si on: In our cul tu re system we iden ti fi ed two moDC
sub po pu la ti ons re fer red as DC-SIGN+CD11c+CD14medCD1a+CD1d–

and DC-SIGN+CD11c+CD14+CD1a–CD1d+ cells, which res pond to
and co or di na te of sti mu li from com men sal bac te ria dif fe rently
to in du ce T-cell po la ri za ti on and ex pan si on. Our re sults al so
sho wed that the tes ted bac te ria mo du la te the dif fe ren ti a ti on
and ac ti va ti on of moDCs in a do se- and bac te ri al stra in-de -
pen dent man ner. Mo re o ver, the in terp lay of moDC and com -
men sals can be mo di fi ed by the ac tu al mi li eu of the cells
such as AT RA.

KONGRESSZUSI ÖSSZEFOGLALÓK / CONGRESS ABSTRACTS
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m THE RO LE OF ZAP-70 KI NA SE IN THE FI NE-TU NING OF TCR
SIG NAL LING: IMP LI CA TI ONS FOR IM MU NO PAT HO LOGY 
AND –THE RAPY 

FE RENC BOL DI ZSÁR, MA RI ANN SZA BÓ, ZOL TÁN KOHL, LIL LA PRE NEK, 
RÉ KA KU GYEL KA, PÉ TER NÉ METH, TÍ MEA BER KI

Uni ver sity of Pécs, De part ment of Im mu no logy and 
Bi o tech no logy

ZAP-70 (ze ta-cha in as so ci a ted 70 kDa) ki na se is a key re gu -
la tor of T cell re cep tor sig na ling. Af ter li gand bin ding of the T
cell re cep tor (TcR), Lck ki na se phosp hory la tes tyro si ne (Y) re -
si du es of the CD3 ζ cha ins and ZAP-70, which, in turn, phosp -
hory la tes a num ber of downst re am tar get pro te ins (eg. LAT,
SLP-76, PLCg, Cbl).

ZAP-70 it self con ta ins a num ber of Y re si du es, which can
be phosp hory la ted. Using an ar ray of mu tant cell li nes whe -
re tar ge ted Y-Pheny la la ni ne (F) mu ta ti ons we re int ro du ced
in to ZAP-70, we we re ab le to cha rac te ri ze the fi ne de ta ils of
TcR sig na ling. Our da ta con fir med the func ti on of ear li er des-
c ri bed ac ti va tor (Y315, Y493) and in hi bi tory (Y292, Y492) re -
si du es; mo re o ver, we desc ri bed the re gu la tory ro le of pre vi -
o usly less-known (Y069, Y126, Y178) po si ti ons.

Glu co cor ti co id tre at ment is wi dely used for supp res sing
the im mu ne res pon se, pri ma rily thro ugh the in hi bi ti on of T
cell func ti ons. Our ear li er work de monst ra ted, that ZAP-70 is
al so in vol ved in non-ge no mic (ra pid) GC sig na ling me cha -
nisms. Using our Y-F mu tant ZAP-70 exp res sing cell li ne ar ray,
we iden ti fi ed that Y315 and Y492 we re phosp hory la ted upon
short-term high do se GC ana lo gue tre at ment. The se re sults
con fir med that ZAP-70 rep re sents an im por tant link bet we en
the non-ge no mic GC and TcR/CD3 sig na ling path ways.

Mo re o ver, po ten ti al ro le of ZAP-70 ki na se was imp li ca ted
in chro nic lympho id le u ke mia (CLL) and au to im mu ne arth ri tis.
It has be en shown in a subg ro up of pa ti ents with CLL that the
ma lig nant B-lymphocy tes exp ress ZAP-70 ki na se, which was
as so ci a ted with in fe ri or cli ni cal out co me and prog no sis. Using
two ZAP-70 spe ci fic an ti bo di es re cog ni zing dif fe rent epi to pes
in the ki na se, we per for med int ra cel lu lar sta i ning of ma lig -
nant B cells from CLL pa ti ents. Ba sed on our pre li mi nary ex pe -
ri ments, it se ems pos sib le that the ZAP-70 mo le cu le exp res -
sed in the tu mo ro us B-cells is struc tu rally dif fe rent from that
fo und in nor mal T-cells, as so me pa ti ents sho wed po si ti vity
with eit her one or the ot her an ti body, whi le the nor mal T-cells
we re po si ti ve with both an ti bo di es, just as ex pec ted.

A spon ta ne o us sing le po int mu ta ti on at 163 from Trip to-
p ha ne (W) to Cyste i ne (C) in the SH2 do ma in of ZAP-70 ca u -
sed al te red thymic se lec ti on and le ads to the de ve lop ment of
au to im mu ne arth ri tis in SKG mi ce. Anot her study has shown
that tar ge ted si mul ta ne o us mu ta ti on at po si ti ons Y315 and
Y319 to Ala ni ne led to si mi lar de fects in T cell de ve lop ment
than in SKG mi ce, in te res tingly, ho we ver, the se mi ce did not
de ve lop au to im mu ne arth ri tis des pi te the pre sen ce of rhe u -

ma fac tor in the se ra, inc re a sed IL-17 pro duc ti on and im pa i -
red Treg de ve lop ment. 

The se da ta cle arly show, how our un ders tan ding abo ut
ZAP-70 ki na se has emer ged from be ing exc lu si vely a T cell
spe ci fic sig na ling mo le cu le to an im por tant the ra pe u tic tar -
get and po ten ti al re gu la tor of pat ho lo gi es li ke CLL or au to im -
mu ne arth ri tis.

EPI MU TA GÉN BAK TÉ RI U MOK HA TÁ SA IM MUN GÉ NEK RE

IM RE MIK LÓS BO ROS

Sze ge di Tu do má nye gye tem, TTI  Kar, Bi o ké mi ai és Mo le ku lá ris
Bi o ló gi ai Tan szék, Sze ged

Epi gé nekrôl nem szok tunk be szél ni, epi ge ne ti ka azon ban van
és epi ge ne ti ka i nak te kint jük va la mely jel leg öröklôdé sét ak -
kor, ha an nak to vább adá sa sejtrôl sejt re, nem ze dékrôl nem -
ze dék re nem nuk le o tid-sor rend ben rög zí tett. Eb ben az ér tel -
me zés ben az epi ge ne ti kai öröklôdést te kint het jük génmûkö -
dé si min tá za tok megôrzé sé nek a sej tosz tó dá sok so rán. Mo le -
ku lá ris alap ját te kint ve ez kro ma tin szer ke ze ti jel leg ze tes sé -
gek fenn tar tá sa: a DNS és hoz zá kap cso ló dó fe hér jék össze -
cso ma go ló dá sá nak megôrzé se és to vább adá sa. A kro ma tin -
szer ke ze tet a DNS-me ti lá ci ós ál la pot, a hisz to nok tí pu sai és
mó do sí tá sai, szá mos transz lá ci ó ra nem ke rülô RNS-fé le ség
(ncRNS) és sok-sok DNS- és hisz ton kötô fe hér je egy üt te sen
ha tá roz za meg. Az epi ge nom ezek nek a mo le ku lák nak és
kap cso la ta ik nak az összes sé ge, be le ért ve a nuk le o szó mák el -
ren dezôdé sét, a DNS és a hisz to nok mó do sí tá sa it, va la mint a
DNS szek ven ci a rész le tek hez és a hisz to nok hoz kap cso ló dó
RNS és fe hér je fak to ro kat és azok köl csön ha tá sa it is. Az elô-
zôekbôl kö vet kez het, hogy az epi ge nom meg vál to zá sa it
elôidézô ágen se ket epi mu ta gé nek. Szá mos pa to gén bak té ri -
um törzs so rol ha tó eb be a ka te gó ri á ba, az az ren del ke zik olyan
ké pes sé gek kel, ame lyek kel az epi ge no mot mó do sí ta ni tud ja
elôse gít ve ez zel sa ját sza po ro dá sát és/vagy gyen gít ve a gaz -
da szer ve zet vé de kezôrend sze rét. Ba cil lus, Campy lo bac ter,
Chlamy dia, He li co bac ter, Le gi o nel la, Myco bac te ri um, Shi gel la és
szá mos to váb bi bak té ri um cso port fa jai ké pe sek DNS- és hisz -
ton mó do sí tá so kat, nuk le o szó ma át ren de zést, ncRNS-szin té zist
és -érést úgy meg vál toz tat ni, hogy an nak ered mé nye ként im -
mun re ak ci ók ban sze re pet ját szó ter mé ket kó do ló gé nek ki fe -
jezôdé se mó do sul. A meg vál to zott génmûkö dés ha tás sal le -
het az ál ta lá nos és spe ci fi kus im mun vá lasz ra, az im mun me -
mó ri á ra és au to im mun fo lya ma tok ki a la ku lá sá ra. Az epi ge -
nom mó do sí tá sa i ra hasz nált bak té ri um me cha niz mu sok meg -
is me ré se ezért fon tos ada to kat szol gál tat hat a bak te ri á lis
fertôzé sek és meg be te ge dé sek le küz dé sé hez.

Az elôadás az elôbbi ek sze rint ér tel me zett epi ge nom leg -
fon to sabb jel leg ze tes sé ge it és meg vál to zá si le hetôsé ge i nek
tí pu sa it fog ja be mu tat ni hu mán pa to gén bak té ri u mok im -
mun gé nek exp resszi ó já ra ki fej tett ha tá sá nak pél dá i val. 
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THE RO LE OF EXT RA CEL LU LAR VE SIC LES IN IM MU NO RE GU LA TI ON

EDIT BU ZÁS, KA TA LIN SZA BÓ-TAY LOR, TA MÁS SZA BÓ G, BOR BÁ LA ARA DI,
XA BI ER OS TE I KO ET XEA, AND REA NÉ METH, MÁ RIA SZEN TE-PÁSZ TÓI, 
BAR BA RA SÓ DAR, BEN CE GYÖRGY, AND RÁS FA LUS

De part ment of Ge ne tics, Cell- and Im mu no bi o logy, Bu da pest

Re se arch in the past one and a half de ca de has drawn at ten -
ti on to the mul ti fa ce ted ro les of ext ra cel lu lar ve sic les in im -
mu no re gu la ti on. Ext ra cel lu lar ve sic les are ge ne ra ted in an
evo lu ti o na rily con ser ved man ner, and an inc re a sing body of
ev iden ces sup ports the comp lex in te rac ti ons of mic ro be-de -
ri ved ve sic les and the host or ga nism. On the ot her hand, ext -
ra cel lu lar ve sic les sec re ted by cells of our im mu ne system in -
te ract with pat ho gens, and play a ro le in the an ti mic ro bi al
de fen se.

Most da ta re gar ding the ro le of ext ra cel lu lar ve sic les in
im mu no re gu la ti on stem from the fi eld of tu mor im mu no -
logy. Tu mor cell de ri ved ext ra cel lu lar ve sic les in hi bit the
cyto to xic ac ti vity of CD8+ T cells and NK cells, and carry on
the ir sur fa ce among ot hers TGF b1-et, NKG2D li gands, FASL
and/or TRA IL. Ext ra cel lu lar ve sic les exert the ir cel lu lar ef fects
in con cert with so lub le me di a tors. The com bi na to ri al ef fect of
ext ra cel lu lar ve sic les and so lub le me di a tors may be syner gis -
tic, ad di ti ve or an ta go nis tic. The ef fect of ext ra cel lu lar ve sic -
les uni tes pa rac ri ne and jux tac ri ne re gu la ti ons, and may sig -
ni fi cantly cont ri bu te to the func ti ons of the re gu la tory net -
works of the im mu ne system. Furt her mo re, ext ra cel lu lar ve -
sic les may play a ro le in all pha ses of inf lam ma ti on and in
the re gu la ti on of lymphocy te mig ra ti on. 

Mo re o ver, ext ra cel lu lar ve sic les pro vi de no vel the ra pe u ti -
cal to ols for trans la ti o nal me di ci ne ope ning new pers pec ti ves
for the di ag no sis, pre ven ti on and /or the rapy of di se a ses
with im mu ne pat ho me cha nism.

BI O LO GI CAL THE RAPY OF AN CA-AS SO CI A TED VAS CU LI TI DES 

LÁSZ LÓ CZIR JÁK

De part ment of Rhe u ma to logy and Im mu no logy, 
Uni ver sity of Pécs

Gra nu lo ma to sis with po lyan gi i tis (GPA) is cha rac te ri zed by
the gra nu lo ma to us inf lam ma ti on of the up per and lo wer res -
pi ra tory tracts, nec ro ti zing vas cu li tis of small and me di um-si -
zed blo od ves sels and nec ro ti zing glo me ru lo neph ri tis. Both
cel lu lar and hu mo ral im mu ne system are in vol ved in the di -
se a se. The pro duc ti on of AN CA spe ci fic for the se ri ne pro te a -
se PR3 or for MPO. The cyto ki ne-pri med ne ut rop hils and mo -
nocy tes exp ress PR3 and MPO on the ir cell sur fa ce memb ra -
nes. AN CA binds to the cell sur fa ce and ac ti va tes the ne ut rop -
hils which re le a se oxy gen ra di cals, pro te oly tic enzy mes, and
inf lam ma tory cyto ki nes. Furt her mo re pa ti ents with ac ti ve

vas cu li tis ha ve a lo wer pro por ti on of Bm1 cells whe re as pa -
ti ents in re mis si on ha ve hig her pro por ti ons of CD25+ (the α-
cha in of the in ter le u kin 2 re cep tor) and CD86+ (co-sti mu la -
tory mo le cu le) B cells sug ges ting that B cells may play a re -
gu la tory ro le in the pat ho ge ne sis of GPA. AN CAs al so in du ce
the re le a se of BLyS from ac ti va ted ne ut rop hils that sup port B
cell sur vi val in vit ro. BLyS is de tec tab le in the se rum of pa ti -
ents with ac ti ve di se a se sug ges ting that it plays a ro le in B
cell ac ti vity and sur vi val.

The stan dard glu co cor ti co id and cyclop hosp ha mi de tre at -
ment for GPA is of ten not sa tis fac tory. Ri tu xi mab (RTX) is a
chi me ric mo noc lo nal an ti-CD20 an ti body which ca u ses a se -
lec ti ve dep le ti on of B lymphocy tes. The ri tu xi mab for AN CA-
as so ci a ted vas cu li tis, which in vol ved 197 AN CA-po si ti ve pa ti -
ents with GPA or mic ros co pic po lyan gi i tis, fo und that RTX the -
rapy was not in fe ri or to da ily cyclop hosp ha mid tre at ment in
in du cing re mis si on and that it may be su pe ri or in re lap sing
di se a se. 

THE AN TA GO NIS TIC FUNC TI ON OF COMP LE MENT RE CEP TORS
CR1 (CD35) AND CR2 (CD21) ON HU MAN B CELLS IN HE ALTH
AND AU TO IM MU NITY

AN NA ER DEI1, 2, MA RI ANN KREM LITZ KA2, BER NA DETT VA LENT-MÁ CSIK1,
AN NA POL GÁR3, EME SE KISS3, GYU LA PO ÓR3

1De part ment of Im mu no logy, Eöt vös L. Uni ver sity,
2Re se arch Gro up of the Hun ga ri an Aca demy of Sci en ces 
at Eöt vös Lo ránd Uni ver sity, 
3Ins ti tu te of Rhe u ma to logy and Physi ot he rapy, Bu da pest,
Hun gary

As shown ear li er, CR1 (CD35) on hu man B cells me di a tes in -
hi bi ti on of va ri o us BCR-in du ced func ti ons (Jó zsi et al, JI, 2002)
- in cont rast to the sti mu la tory ro le of CR2 (CD21). The re du -
ced exp res si on of CD35 and CD21 on the B cells of RA pa ti -
ents is known for long, ho we ver the ir exact ro le in B cell to -
le ran ce and au to im mu nity is not fully un ders to od. To analy -
ze the pos sib le me cha nisms we stu di ed the exp res si on and
func ti on of CR1 and CR2 on va ri o us B cell sub sets of he althy
do nors and RA pa ti ents at va ri o us sta ges of the di se a se. We
fo und, that CD19+CD27– na i ve B cells up-re gu la te the exp res -
si on of the in hi bi tory CR1 du ring dif fe ren ti a ti on to
CD19+CD27+ me mory B cells both in he althy do nors and in RA
pa ti ents, whi le the exp res si on of the ac ti va tory CR2 is down-
re gu la ted. We fo und that the in hi bi tory func ti on of CD35 is
ma in ta i ned in RA pa ti ents, des pi te its sig ni fi cantly re du ced
exp res si on com pa red to he althy in di vi du als. Be si des bloc king
BCR-in du ced pro li fe ra ti on, CR1 in hi bits the dif fe ren ti a ti on of
B cells to plas mab lasts and Ig-pro duc ti on. 

Our da ta show that the exp res si on of CD35 and CD21, the -
se two an ta go nis tic comp le ment re cep tors is re gu la ted dif fe -
ren ti ally du ring the de ve lop ment of hu man B cells, a phe no -
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me non which may inf lu en ce the ma in te nan ce of pe rip he ral
B cell to le ran ce and might be in vol ved in the pat ho ge ne sis of
au to im mu ne pro ces ses.

EPI GE NE TICS AND IM MU NE RES PON SE (a re vi ew)

AND RÁS FA LUS

Ge ne ti kai, Sejt- és Im mun bi o ló gi ai In té zet, 
Sem mel we is Egye tem, Bu da pest

From a bi o lo gi cal po int of vi ew, the comp lex di se a ses are all
mul ti fac to ri al syndro mes, which me ans that the sus cep ti bi lity
to the di se a se is de ter mi ned by in te rac ti ons bet we en mul tip -
le ge nes, ge ne net works, but al so in vol ves im por tant co va -
lent and re ver sib le mo di fi ca ti ons of DNA by non-ge ne tic (epi -
ge no mic), en vi ron men tal fac tors. Many pro ofs we re col lec -
ted, that comp lex physi o lo gi cal func ti ons, such as im mu ne
re gu la ti on are al so inf lu en ced by mul tip le epi ge ne tic fac tors
(i. e. DNA methy la ti on, chro ma tin re ar ran ge ments, a set of
small RNA en ti ti es and te lo me ra se). In the last ye ars im men -
se amo unts of ge ne tic da ta we re col lec ted (e. g. GWAS/EN -
CO DE re sults). Alt ho ugh we may know the DNA se qu en ces
and va ri ants in a ge no me, the un co ve ring the way of on to -
geny of im mu ne system, the pre ci se ac ti on of pro te in- and
RNA-ba sed re gu la tory fac tors in a cell re sul ting in ge nes tur -
ning on and off re qu i res epi ge ne tic stu di es, as well. One can -
not avo id a furt her, pro vo ca ti ve qu es ti on whet her which epi -
ge ne tic mo di fi ca ti ons (a „cell me mory”) co uld even be trans -
mit ted to the next ge ne ra ti on of an or ga nism via me i o tic pro -
li fe ra ti on? This last qu es ti on is very im por tant sin ce it ra i ses
the po int as to whet her our li festy le af fec ting the epi ge ne tic
mo di fi ca ti ons can inf lu en ce the physi o logy (i.e. im mu ne ac -
ti vity) of our child ren and grand-child ren. Tit se ems rat her
con vin cing, that the cons ci o us chan ge of the li festy le (e. g.
di et, exer ci se, stress ma na ge ment, psycho-so ci al ele ments,
etc), may ba si cally al ter the out co me of the po ten ti al of the
im mu ne de fen se, comp lex di se a ses and li fe-span.

BLO OD CELL DIF FE REN TI A TI ON – COM PART MENTS, 
RE GU LA TI ON AND EVO LU TI ON

VIK TOR HON TI

Im mu no logy Unit, Ins ti tu te of Ge ne tics, Bi o lo gi cal Re se arch 
Cent re of the Hun ga ri an Aca demy of Sci en ces, Sze ged

Blo od cell dif fe ren ti a ti on shows stri king si mi la ri ti es among
evo lu ti o na rily dis tant ta xa. He ma to po i e sis starts in the early
embr yo, and blo od cells lo ca li ze in se pa ra te he ma to po i e tic
com part ments du ring on to geny. Cer ta in com part ments func -
ti on as clas sic he ma to po i e tic ni ches that con ta in he ma to po i -
e tic stem cells, which are ab le to pro li fe ra te and dif fe ren ti a -

te in to func ti o nally di ver se ef fec tor cells. In spi te of the sig -
ni fi cant dif fe ren ces in the ir im mu ne systems, the func ti ons of
im mu ne com part ments and cells are si mi lar in dis tantly re la -
ted or ga nisms, and blo od cell dif fe ren ti a ti on is re gu la ted by
highly con ser ved transc rip ti on and epi ge ne tic fac tors in the
ani mal king dom. The pa ral lels in the func ti on of blo od cells,
the ir or ga ni za ti on in com part ments and the re gu la ti on of
the ir de ve lop ment in di ca tes con ver gent evo lu ti on that un -
der li nes the im por tan ce of in na te im mu nity in the de fen ce
aga inst in va ders. The com pa ri son of our ex pe ri men tal re se -
arch da ta on the he ma to po i e sis and im mu ne func ti ons of dif -
fe rent Dro sop hi la spe ci es with the know led ge ga i ned so far
on mam ma li an mo dels al lows us a bet ter un ders tan ding of
the most im por tant fe a tu res of in na te im mu nity.

RES HA PING NE U RO LOGY: THE EMER GING RO LE 
OF AU TO AN TI BO DI ES

ZSOLT IL LES

Uni ver sity of So ut hern Den mark

The inc re a sing sig ni fi can ce of au to an ti bo di es in a num ber of
ne u ro lo gi cal di se a ses has be en re cog ni zed du ring the last de -
ca des. Pat ho ge ne tic ro le of an ti bo di es in old di se a ses ha ve
be en unex pec tedly fo und, which has en ti rely chan ged pre vi -
o us con cepts of di ag no sis and tre at ment; new au to an ti bo dies
ha ve be en dis co ve red in an ti body-me di a ted di sor ders; and
no vel di se a se en ti ti es ha ve be en es tab lis hed ba sed on as so -
ci a ti on of au to an ti bo di es and pre vi o usly un re cog ni zed synd-
ro mes.

The dis co very of im por tan ce of au to an ti bo di es in ne u ro -
lo gi cal di se a ses, which ha ve be en tra di ti o nally re gar ded as
ne u ro de ge ne ra ti ve di sor ders chan ged not only di ag nos tic
thin king and tre at ment stra te gi es, but al so re sul ted in de ve -
lo ping new di ag nos tic as say systems and cre a ted no vel re se -
arch in te rest. Highly sen si ti ve and spe ci fic cell-ba sed as says
using sing le or mul tip le trans fec tants (bi o chip) be ca me com -
mer ci ally ava i lab le and re vo lu ti o ni zed di ag no sis in ne u ro im -
mu no logy. In vit ro cul tu res and in vi vo mo dels using syste -
mic, int rat he cal or int ra ce reb ral trans fer of iso la ted IgG along
with hu man comp le ment pro ved the pat ho ge nic ro le of such
au to an ti bo di es. Such ex pe ri ments and pat ho lo gi cal stu di es
al so high ligh ted ba sic dif fe ren ces among an ti body-me di a ted
ne u ro i mu no lo gi cal di se a ses: comp le ment ac ti va ti on or
down re gu la ti on of an ti gens in the ab sen ce of inf lam ma ti on
re sult in se ve re re si du al symptoms or re ver sib le, well-res -
pon ding di se a ses if tre a ted early, res pec ti vely.
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PSO RI A SIS: FROM THE GE NE TICS TO THE THE RAPY

LA JOS KE MÉNY

De part ment of Der ma to logy and Al ler go logy, 
Uni ver sity of Sze ged, Hun gary

Pso ri a sis is a mul ti fac to ri al, chro nic inf lam ma tory skin di se a -
se cha rac te ri zed by inc re a sed pro li fe ra ti on of ke ra ti nocy tes,
ac ti va ti on of im mu ne cells and sus cep ti bi lity to me ta bo lic
syndro me. Ge ne tic pre dis po si ti on and en vi ron men tal fac tors
are both im por tant in di se a se eti o logy. Se ve ral ge no me-wide
as so ci a ti on stu di es ha ve be en car ri ed out and un til now 36
sus cep ti bi lity lo ci ha ve be en iden ti fi ed. Hyperp ro li fe ra ti on of
the ke ra ti nocy tes in the pso ri a tic pla qu es is trig ge red by in -
filt ra ting T-lymphocy tes at the der mal–epi der mal junc ti on.
Au to im mu ne ba sis for chro nic inf lam ma ti on is sup po sed, alt -
ho ugh no con sis tent au to an ti gen has be en fo und. The ke ra ti -
nocy tes of the unin vol ved pso ri a tic epi der mis are in he rently
over sen si ti ve to pro li fe ra ti ve sig nals, and this el eva ted sen -
si ti vity plays a cru ci al ro le in the de ve lop ment of pso ri a tic le -
si ons. Thus, re si dent skin cells and in filt ra ting im mu ne cells
co o pe ra te in the for ma ti on of pso ri a tic le si ons, but the exact
mo le cu lar me cha nisms that re gu la te the in te rac ti ons bet we -
en the se cells are still far from un ders to od. In the pre sent
over vi ew our da ta on the al te red res pon se of the cli ni cally
unin vo ved skin of pso ri a tic pa ti ents will be pre sen ted. Inad di -
ti on, using systems bi o logy app ro ach we co uld find no vel im -
por tant tar gets, that we re pre vi o usly not yet as so ci a ted with
pso ri a sis. Furt her mo re, analy sis of che mi cal-pro te in in te rac ti -
on net works sug ges ted many pro mi sing drug can di da tes for
the tre at ment of the di se a se.

SLAM-FA MILY RE CEP TORS IN THE RE GU LA TI ON 
OF CD40L-IN DU CED DEND RI TIC CELL RES PON SES

ÁR PÁD LÁ NYI, ZSÓ FIA AGOD, MÓ NI KA BA RÁTH

Ins ti tu te of Im mu no logy, Uni ver sity of Deb re cen Me di cal 
and He alth Sci en ce Cen ter, Deb re cen, Hun gary

Backg ro und and ob jec ti ves: Dend ri tic cells (DCs) re gu la te
both ad ap ti ve and in na te im mu ne res pon ses. Ac ti va ti on of
im ma tu re DCs (IDCs) by Toll-li ke re cep tors (TLR) and/or in te -
rac ti on with CD40L ca u se the ma tu ra ti on of DCs. Ho we ver,
the di ver sity of DC-res pon ses re qu i res con co mi tant sig na ling
of va ri o us co-re cep tor mo le cu les inc lu ding se ve ral mem bers
of the SLAM re cep tor (SLAMF) fa mily. Si mi lar to mo nocy te-
de ri ved DCs (mDCs), plas macy to id dend ri tic cells (pDCs) are
chi ef re gu la tors of both in na te and ad ap ti ve res pon ses and
of fer high deg ree of fle xi bi lity in di rec ting dif fe ren ti a ti on of
ef fec tor T-cells de pen ding on the ma tu ra ti on sig nals and co-
re cep tor sig na ling. pDCs are ca pab le of pro mo ting the dif fe -
ren ti a ti on of Th1, Th2 Th17 or Treg cells ba sed on en vi ron -

men tal clu es. Des pi te the abun dan ce and the cle arly strong
im mu ne mo du la tory func ti on of SLAMF-re cep tors, the ir ro le
in the re gu la ti on of DC func ti ons is po orly un ders to od.  We
ha ve pre vi o usly shown that SLAMF1 is in hi bi tory to CD40-in -
du ced cyto ki ne res pon ses in mDCs sug ges ting the exis ten ce
of a fe ed back lo op cont rol ling inf lam ma tory res pon ses.  He -
re we se ek to iden tify the im pact of SLAMF5 on mDC and pDC
func ti ons in du ced by CD40 sig na ling. 

Met hods and re sults: We used hu man mDCs or the pDC-
li ne Gen2.2 cell li ne that we re sti mu la ted by so lub le or cell
sur fa ce exp res sed CD40L alo ne or in com bi na ti on with cell
sur fa ce-exp res sed SLAMF1 or SLAMF5.  Un der the se con di ti -
ons both mDCs and Gen2.2 cells be co me po tent an ti gen pre -
sen ting cells exp res sing high le vels of co-re cep tors (CD80,
CD83, OX40L, ICOSL) and pro du ce pro-inf lam ma tory cyto ki nes
(IL-6, IL-8, IL12 and TNFα). In ad di ti on to CD40L Gen2.2 cells
al so re ce i ved ac ti va ti on sig nals via TLR7 or TLR9. Gen2.2 cells
ac ti va ted by CD40L and Imi qu i mod or CpG-B up re gu la ted
CD83 and OX40L exp res si on which was aug men ted by the
pre sen ce of SLAMF5 whi le pro duc ti on of inf lam ma tory cyto -
ki nes was  dec re a sed. The se ef fects we re SLAMF5-de pen dent
as they we re re ver sed by si len cing of SLAMF5 exp res si on by
spe ci fic siR NA. In te res tingly, we al so fo und that SLAMF5/
SLAMF5 ho mo as so ci a ti on inc re a sed the ca pa city of CD40L
and TLR7L-ac ti va ted Gen2.2 cells to sup port T-cell pro li fe ra ti -
on. The ef fect of SLAMF5 sig na ling on inst ruc ti ve sig nals dri -
ving dif fe ren ti a ti on of va ri o us T-cell sub sets is un der way. To
da te we ha ve shown that phosp hory la ti on of the p38 map-
ki na se is inc re a sed in the pre sen ce of SLAMF5 sig na ling. 

Conc lu si ons: We pro po se that si mi lar to SLAMF1, SLAMF5
is an in hi bi tory re cep tor in dend ri tic cells cont rol ling exu be -
rant inf lam ma tory res pon ses in du ced by both plas macy to id
and mye lo id DCs and thus, may ha ve sig ni fi cant inf lu en ce on
the re gu la ti on of to le ro ge nic ver sus im mu no ge nic cha rac ter
of DCs.

TYROSINE KINASES IN AUTOIMMUNE DISEASES

ATTILA MÓCSAI

Department of Physiology, Semmelweis University School 
of Medicine, Budapest, Hungary

Myeloid leukocytes such as neutrophils or macrophages are
critical components of innate immunity but their improper
activation may also lead to tissue damage during auto-
immune inflammation. We have previously shown that
certain neutrophil responses require Src-family kinases, Syk
and PLCg2. Therefore, we tested the role of tyrosine
phosphorylation pathways in in vivo inflammatory reactions.
Src-family kinases, Syk and PLCg2 were all found to be
required for autoantibody-induced inflammatory reactions
such as the K/BxN serum-transfer arthritis or autoantibody-
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induced skin blistering disease in experimental mice. The
genetic deficiency of those signaling molecules also
prevented accumulation of myeloid cells at the site of
inflammation. Given the role of tyrosine kinases in β2
integrin-mediated leukocyte activation, we hypothesized
that Src-family kinases, Syk and PLCg2 are also required for
β2 integrin-mediated leukocyte migration. Surprisingly,
neutrophil migration in a conventional Transwell assay did
not require Src-family kinases, Syk or PLCg2 even though it
was strongly reduced by the genetic deficiency of the β2
integrin-chain CD18. In addition, the Src-family kinase
inhibitor dasatinib did not affect in vitro neutrophil migration.
In vivo competitive migration assays (in which wild type and
knockout cells are allowed to migrate to the site of
inflammation within the same animal) also revealed that Src-
family kinases, Syk and PLCg2 were not required for
neutrophil or monocyte migration in sterile peritonitis or
autoantibody-induced arthritis models. On the other hand,
tyrosine kinases were required for immune complex-induced
cytokine production by neutrophils and macrophages. Taken
together, Src-family kinases, Syk and PLCg2 are required for
neutrophil activation and cytokine production but do not play
any direct role in CD18-mediated migration of myeloid cells
to the site of inflammation.

TRANS GE NIC APP RO A CHES IN THE IN VES TI GA TI ON OF IN NA TE
IM MU NE CELL SIG NAL TRANS DUC TI ON 

TA MÁS NÉ METH, AT TI LA MÓ CSAI

Sem mel we is Uni ver sity, De part ment of Physi o logy, 
Bu da pest, Hun gary

Re cog ni ti on is a fun da men tal cha rac te ris tic of the im mu ne
system, which re gu la tes the im mu ne res pon se thro ugh a
mul ti-step me cha nism that of ten le ads to the eli mi na ti on of
the trig ge ring agent. Re cog ni ti on or func ti on de fects of the
in na te im mu ne cells can le ad to se ve re in fec ti ons or can par -
ti ci pa te in the es ca la ti on of au to im mu ne di sor ders. For the
pro per cont rol of the se lat ter di se a ses, it is cru ci al to ha ve a
bet ter un ders tan ding of the sig na ling cas ca des lin king im mu -
ne re cog ni ti on to im mu ne res pon se.

Ex pe ri men tal ge ne tic mo di fi ca ti ons (trans ge nic tech ni qu -
es) ha ve uni que ro les in the iden ti fi ca ti on of the sig na ling
cas ca des of se ve ral in na te im mu ne cells such as mo nocy -
tes/mac rop ha ges, ne ut rop hils or mast cells. The mo di fi ca ti -
ons are ma de in the ge no me of an ex pe ri men tal ani mal re -
sul ting in a to tal block of ge ne transc rip ti on, the inac ti va ti on
of a spe ci fic pro te in seg ment with enzy me ac ti vity or the ad -
di ti on of a new ge ne. The ef fects of the se trans ge nic chan -
ges can ea sily be tes ted in in vit ro or in vi vo ex pe ri men tal se -
tups. (Se ve ral inf lam ma tory di sor ders ha ve ex pe ri men tal
mo u se mo dels, for examp le the TNF tran ge nic or the K/BxN

(se rum trans fer) mo dels ser ve as use ful plat forms for a bet -
ter un ders tan ding of the pat ho me cha nisms of hu man au to -
im mu ne arth ri ti des.) The iden ti fi ed sig na ling par ti ci pants can
be po ten ti al tar gets of phar ma co lo gi cal in hi bi tors. Be yond
cla rif ying the ro le of a ge ne/pro te in in an ani mal mo del, it
can be an in te res ting qu es ti on to iden tify the func ti on of the
mo le cu le in se pa ra te cell-li ne a ges, for which the Cre-lox cell-
spe ci fic knoc ko ut tech no logy is a use ful met hod. 

The li gand bin ding of se ve ral cell sur fa ce re cep tors (li ke
Fc re cep tors, in teg rins or cyto ki ne re cep tors) can le ad to the
ac ti va ti on of in na te im mu ne cells. Du ring the sig nal trans duc -
ti on of the se re cep tors (be si des se ve ral ot her mo le cu les that
are go ing to be dis cus sed du ring the pre sen ta ti on) tyro si ne
ki na ses of ten get ac ti va ted and ser ve as po ten ti al tar gets of
phar ma co lo gi cal in ter ven ti on in im mu ne-me di a ted di sor ders.  

We can conc lu de that trans ge nic app ro a ches are im por -
tant in the in ves ti ga ti on of sig nal trans duc ti on path ways of
in na te im mu ne cells that can par ti ci pa te in se ve ral syste mic
au to im mu ne di se a ses. A bet ter un ders tan ding of the sig na -
ling ro u tes of the se cells can re ve al un der lying di se a se me -
cha nisms and can ha ve be ne fi ci al the ra pe u ti cal ef fects.

TRANSC RIP TO ME ANALY SIS OF CD8+ RE SI DENT ME MORY 
T CELLS RE VE ALS OR GAN-LE VEL EN VI RON MEN TAL 
AD AP TA TI ON AND FUNC TI O NAL DI VER SITY IN T CELL ME MORY 

ZOL TAN POS1, 2, BAR BA RA MOL NAR-ER SEK1, NI KO LETT LUP SA1, 2, 
TUN DE SI MON2, ANETT TOTH1, 2, BEN CE BA GI TA1, 2, AND RAS FA LUS2, 
EDIT BU ZAS2

1„Len dü let” Ex pe ri men tal and Trans la ti o nal Im mu no mics 
Re se arch Gro up, Hun ga ri an Aca demy of Sci en ces – 
Sem mel we is Uni ver sity, Bu da pest, 
2De part ment of Ge ne tics, Cell and Im mu no bi o logy, 
Sem mel we is Uni ver sity, Bu da pest

Re cent re se arch fo cu sing on CD8+ me mory T lymphocy tes
sug gests the exis ten ce of se ve ral, highly spe ci a li zed or gan-
re si dent me mory T cell (Trm) sub sets. CD8+ Trm cells are inst -
ruc ted to pre fe ren ti ally ho me to, sub se qu ently be co me re si -
dent in, and ra pidly res pond upon re call an ti gen chal len ge
wit hin dis tinct or gan en vi ron ments. 

Alt ho ugh the re is con sen sus that all CD8+ Trm cell sub sets
are cha rac te ri zed by in teg rin alp haE (CD103) exp res si on, they
are al so known to exp ress uni que mar kers in an or gan-rest -
ric ted fas hi on. Hen ce, it is pos sib le that Trm cells of dis tinct
or gans ad apt to the sur ro un ding en vi ron ment or even dif fer
in func ti o nal terms. Ne vert he less, the full spect rum of the se
mar kers is unk nown, le a ving ro om for spe cu la ti on abo ut pos -
sib le dif fe ren ces in the cha rac te ris tics and func ti ons of CD8+

Trm cells in in di vi du al or gans.
In this study we so ught a bet ter un ders tan ding of the se

ques ti ons using a hypot he sis-free app ro ach. We show that pu -
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re frac ti ons of in tact, vi ab le mu ri ne CD8+ CD103+ Trm cells can
be iso la ted from va ri o us or gans using au to ma ted tis sue pro -
ces sing fol lo wed by two-step MACS mul ti sor ting. Using cir cu la -
ting CD8+ CD62L– T ef fec tor me mory (Tem) cells as re fe ren ce,
we al so pre sent ini ti al fin dings ob ta i ned from who le-ge no me
ge ne exp res si on pro fi ling desc ri bing com mon fe a tu res of, and
or gan-spe ci fic dif fe ren ces disc ri mi na ting bet we en mu ri ne CD8+

Trm cell sub sets of the small in tes ti ne, lung and li ver. 
Our pre li mi nary fin dings sug gest that in di vi du al CD8+ Trm

sub sets of gi ven or gans disp lay cle ar dif fe ren ces in the usa ge of
va ri o us ge nes po ten ti ally af fec ting ho ming, sig nal re cog ni ti on
and res pon si bi lity, T cell ac ti va ti on and ef fec tor func ti ons. Va li -
da ti on of the se fin dings by in de pen dent met ho do lo gi es and
func ti o nal as says is cur rently un der way to test whet her CD8+ T
cell me mory disp lays a pre vi o usly unk nown func ti o nal he te ro -
ge ne ity be co ming ap pa rent at the or gan-le vel. 

MO LE CU LAR RE COG NI TI ON STRA TE GI ES

JÓ ZSEF PRECHL

MTA-EL TE Im mu no logy Re se arch Gro up

Li ving things cons tantly mo ni tor the ir in teg rity ai ming for
sur vi val of the in di vi du al or ga nism and of the spe ci es. This
mo ni to ring re qu i res mo le cu lar re cog ni ti on stra te gi es to iden -
tify chan ges to self and chan ges in the en vi ron ment. Whi le
the im mu ne system of ani mals is in vol ved in de fen se by de -
fi ni ti on, de fen se and re sis tan ce stra te gi es of plants and simp -
ler li fe forms may now be com pa red to im mu ne res pon ses
thanks to our cur rent de e per in sight in to the mo le cu lar ma -
chi nery of in na te im mu nity.

In this pre sen ta ti on I aim to over vi ew how and why spe -
ci es in te ract, re cog ni ze each ot her and them sel ves from the
im mu no lo gi cal po int of vi ew, gi ving examp les of im mu ne
de fen se on the le vel of re cog ni ti on mo le cu les and the res -
pon ses trig ger red by the se mo le cu les. In the light of the re -
cent ad van ces in va ri o us fi elds of im mu no logy so me con -
cepts and no menc la tu re may ne ed re vi si on and re-de fi ni ti on.

THE RO LE OF IN NA TE IM MU NE ME CHA NISMS IN THE 
PAT HO GE NE SIS OF THROM BO TIC THROM BOCY TO PE NIC
PUR PU RA 

ZOL TÁN PRO HÁSZ KA

Sem mel we is Uni ver sity, II Ird De part ment of Me di ci ne, 
Re se arch La bo ra tory

Backg ro und: The pro te a se ca taly zing the ma tu ra ti on of von-
Wil leb rand fac tor (ADAMTS13) plays cri ti cal ro le in the pat ho -
ge ne sis of throm bo tic throm bocy to pe nic pur pu ra (TTP). Ge -
ne tic (mu ta ti ons of ADAMTS13) and au to im mu ne (in hi bi tory
au to an ti bo di es aga inst ADAMTS13) risk fac tors cont ri bu te to

the de ve lop ment of TTP but di rect trig gers are ne e ded to
exa cer ba te acu te di se a se. 

Aim: The aim of our re cent stu di es was to iden tify in na te
im mu ne me cha nisms as so ci a ted with acu te TTP, the re fo re,
comp le ment ac ti va ti on and ne ut rop hil ac ti va ti on we re in ves -
ti ga ted in the set ting of acu te TTP. 

Pa ti ents: Mul tip le ED TA-plas ma and se rum samp les of 38
TTP pa ti ents we re in ves ti ga ted to get her with samp les of 20
he althy cont rols. 

Met hod: ADAMTS13 ac ti vity and an ti-ADAMTS13 in hi bi -
tory an ti bo di es we re me a su red by the VWF-FRET73 as say.
Comp le ment pa ra me ters (C3, Fac tors H, I, B and to tal al ter -
na ti ve path way ac ti vity) to get her with comp le ment ac ti va ti -
on frag ments (C3a) or comp le xes (C1rs-INH, C3bBbP, sC5b9)
we re me a su red by ELI SA or RID. A stab le comp lex of PMNE-
pro te i na se-in hi bi tor was me a su red by ELI SA (Cal bi o chem,
Merck-Mil li po re, Darms tadt, Ger many). 

Re sults: Inc re a sed le vels of C3a, and SC5b9 we re ob ser ved in
TTP du ring acu te epi so des, as com pa red to he althy cont rols. Dec -
re a sed comp le ment C3 le vels in di ca ti ve for comp le ment con -
sump ti on oc cur red in 15% of acu te TTP pa ti ents. The sus ta i ned
pre sen ce of an ti-ADAMTS13 in hi bi tory an ti bo di es in comp le te re -
mis si on was as so ci a ted with inc re a sed comp le ment ac ti va ti on.
Furt her mo re, acu te TTP was al so as so ci a ted with inc re a sed PMNE
le vels, inc re a sed PMNE le vels and de fi ci ent ADAMTS13 ac ti vity
to get her cha rac te ri zed he ma to lo gi cally ac ti ve di se a se. PMNE
con cent ra ti on in ver sely cor re la ted to di se a se ac ti vity mar kers
pla te let co unt (r = –0.349, p=0.032) and he mog lo bin le vels (p =
–0.382 p = 0.018). The re was po si ti ve cor re la ti on bet we en PMNE
le vels and comp le ment ac ti va ti on mar kers C3a and Bb.

Conc lu si ons: Ac ti va ti on of two im por tant arms of in na te
im mu nity, the comp le ment and ne ut rop hils, was shown in
acu te TTP, and the re was po si ti ve cor re la ti on bet we en the
two. Our da ta sup port pre vi o us ob ser va ti ons that ne ut rop hil
ext ra cel lu lar traps (NETs) may be re le a sed in acu te TTP, NETs
may ac ti va te comp le ment and po ten ti ally cont ri bu te to the
pat hophy si o logy of this di se a se. The se re sults sup port the
‘mul tip le hit’ mo del of the pat ho ge ne sis of TTP. 

Fun ding: OT KA K100687

FUNC TI O NAL IN TEG RITY OF THE HOST, THE IM MU NE SYSTEM
AND THE GUT MIC RO BI O ME

ÉVA RAJ NA VÖL GYI

Uni ver sity of Deb re cen Me di cal and He alth Sci en ce Cen ter,
Deb re cen

All mul ti cel lu lar eu kar yo tic or ga nisms li ve to get her with be -
ne fi ci al bac te ri al com mu ni ti es in mu tu a lis tic or com men sal
as so ci a ti on. They evol ved in the pre sen ce of pro-car yocy tes
and ac qu i red mi to chond ria and chlo rop lasts to help the ir
physi o lo gi cal func ti ons. The hu man mic ro bi o me in vol ves se -
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ve ral hund reds of va ri o us spe ci es, which out num bers hu man
so ma tic cells (10×) and ge nes (100×). The highly va ri ab le
mic ro bi al com mu ni ti es sha re few con ser ved spe ci es, only
and can be con si de red as a func ti o nal unit ac ting as a tis sue.
The mic ro bi o me is in con ti no us con tact with the im mu ne-
and ner vo us systems, fo od com po nents and pat ho gens and
thus it has an im pact on host’s physi o logy and de fen se me -
cha nisms du ring all sta ges of li fe. Alt ho ugh se ve ral new high-
thro ugh-put me ta ge no mic app ro cha ses ha ve re cently be en
exp lo red for stud ying the com po si ti on and func ti o nal att ri bu -
tes of comp lex ecosys tems, the map ping of the hu man me -
ta ge no me is far from comp le te. Re cent stu di es re ve a led that
the in te rac ti on of the nuc le ar ge no me, the cytop las mic or ga -
nel les and the mic ro bi o me sup ports the ori gin an the sur vi -
val of new spe ci es and al so pro mo tes the de ve lop ment of
pro tec ti ve me cha nisms (Bruc ker RM, Bor dens te in SR Sci en ce
341:667,2013). Ba sed on the in ti ma te link bet we en the host,
the mic ro bi o me and the en vi ron ment the ho lo ge no me was
int ro du ced as a new term. The comp le xity of the mic ro bi o me
ac ting as a func ti o nal unit is examp li fi ed by the mo du la tory
ro le of re ti no ic acid, the me ta bo li te of fo od-de ri ved vi ta min
A, which plays an in dis pen sab le ro le in mo du la ting the dif fe -
ren ti a ti on and func ti o nal ac ti vity of gut mi e lo id cell types
(CX3CR1+ mac rop ha ges and CD103+ dend ri tic cells) and al so
in the re gu la ti on of T-lymphocy te po la ri za ti on. In the spe ci al
en vi ron ment of the gut cells re gu la ting in na te and ad ap ti ve
im mu nity ac qu i re uni que func ti ons that sup port the growth
of be ne fi ci al bac te ria, whi le in hi bit co lo ni za ti on by pat ho -
gens, pre vent and dec re a se inf lam ma tory re ac ti ons. The di -
ver sity and fle xi bi lity of the he althy mic ro bi o me is a pre-re -
qu i si te of the de ve lop ment of the im mu ne system as well as
the in duc ti on and the ma in te nan ce of im mu no lo gi cal to le -
ran ce. Vi ta mins, fatty acids, car bohyd ra tes and fo od com po -
nents play de ter mi ning ro les in our he alth, whi le chan ges in
the mic ro bi o me ca u sing dysbi o sis may as so ci a te with chro nic
inf lam ma ti on such as me ta bo lic and car di o vas cu lar di se a ses,
di a be tes, al lergy, au to im mu nity, inf lam ma tory bo wel di se a -
ses, co e li ac di se a se, au tism). Un co ve ring the ext re me di ver -
sity of be ne fi ci al bac te ria in the con text of the ir func ti o nal
att ri bu tes of fers no vel app ro a ches for mo du la ting the im mu -
ne system and iden tif ying in no va ti ve the ra pe u tic tar gets. 

NEW AND UNI QUE TECH NI QU ES IN LI FE SCI EN CE USING 
MIC ROP LA TE INST RU MEN TA TI ON FROM BI O TEK INST RU MENTS
DIF FE RENT CELL-BA SED AS SAYS USING THE PA TEN TED HYBRID 
TECH NO LOGY™ AND CELL IMA GING

AND RE AS RI E GER

Bi o Tek Inst ru ments, Inc., Wi no os ki, VT, USA

Bi o Tek Inst ru ments has be en awar ded US pa tent 8,218,141
co ve ring the com bi na ti on of two al ter na te paths for light wit -

hin the sa me analy ti cal inst ru ment. Known as Hybrid Tech no -
logy™, the pa ten ted func ti o na lity is ava i lab le in Bi o Tek’s
Synergy™ NEO HTS Mul ti-Mo de Mic rop la te Re a der and in the
Synergy H4 and H1 Hybrid Mul ti-Mo de Mic rop la te Re a ders.

Using Hybrid Tech no logy™, light can be di rec ted to and
from the mic rop la te samp les thro ugh a fil ter-ba sed op ti cal
system or thro ugh a mo noch ro ma tor-ba sed op ti cal system
for wa ve length se lec ti on. This two-op ti cal-path system pro vi -
des op ti mal per for man ce and fle xi bi lity for a wi de ran ge of
app li ca ti ons in flu o res cen ce mic rop la te as says. Bi o Tek’s
Synergy re a ders are mo du lar plat forms that can inc lu de Flu o-
res cen ce In ten sity, UV-Vis Ab sor ban ce, Lu mi nes cen ce, TRF,
TR-FRET and FP de tec ti on mo des. 

This pre sen ta ti on we will de monst ra te the po wer of Bi o -
Tek inst ru men ta ti on which can per form a wi de ran ge of di -
ver se app li ca ti ons in the bi o che mistry la bo ra tory.  The se app -
li ca ti ons co ver mic ro-vo lu me nuc le ic acid qu an ti fi ca ti on from
2 mL samp les using the mo noch ro ma tors in ab sor ban ce mo -
de; high sen si ti vity cel lu lar sig nal trans duc ti on as says (Al-
phaSc re en™) using spect ral fil ters; li ve cell flu o res cen ce as -
says using the mo noch ro ma tors in flu o res cen ce mo de and fi -
nally using the Glo Sen sor® (Pro me ga) for mo ni to ring cAMP
le vels of GPCRs using a bi o lu mi nes cent re a do uts or po wer ful
Ima ging to be used for phe noty pic analy sis or cell co un ting.

SIG NAL TRANS DUC TI ON IN THE IM MU NE RES PON SE

GAB RI EL LA SÁR MAY

De par ment of Im mu no logy, EL TE

In cells of the im mu ne system, sig na ling le ads to ac ti va ti on
of cell-type spe ci fic im mu ne ac ti vi ti es. Li gand in te rac ti on
with re cep tors on the sur fa ce of cells of the im mu ne system
trig gers int ra cel lu lar sig nal trans duc ti on di rectly or thro ugh
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as so ci a ti on with as sis tant sig nal trans duc ti on mo le cu les
(CD3, IgαIgβ, etc.).

Re gu la ti on of im mu ne cells func ti on upon res pon se to en -
vi ron men tal sti mu li and to pat ho gens is es sen ti al for the de -
fen se of the or ga nism. The strenghts of the sig nal is a de ci si -
ve fac tor in li fe or de ath of lymphocy tes. Sig nals abo ve a
thres hold ac ti va te the cell, whi le be low the thres hold the
cells do not res pond. Du ring de ve lop ment of lymphocy tes to
strong sig nal may re sult in prog ram med cell de ath to avo id
au to im mu nity. To nic sig nals me di a ted by the an ti gen re cep -
tors are res pon sib le for ke e ping cells ali ve be fo re en co un te -
ring the an ti gen. Re cep tors of the ad ap ti ve and the in na te
im mu ne system in te ract in re gu la ting the im mu ne res pon se.
In na te re cep tor may ac ti va te the cells ir res pec ti vely from the
an ti gen, thus the cross talk bet we en the ad ap ti ve and in na te
re cep tors must be tightly cont rol led. We ha ve re cently cha -
rac te ri zed the com mu ni ca ti on bet we en BCR, TLR9 and BAFF-
R me di a ted sig na ling path ways in hu man B cells. The re sults
sug gest that the se path ways in te ract at the le vel of TAK1, the
ki na se that con nect ext ra cel lu lar sig nals to NFkB ac ti va ti on
be ing res pon sib le for ac ti va ting the in hi bi tor kB ki na se (IKK)
comp lex. Re se arch tar ge ting TAK1 ra i ses the po ten ti al for
new the ra pe u tic op ti ons for inf lam ma tory di sor ders, inc lu -
ding au to im mu ne di se a ses and can cer.

THE RO LE OF THE SKIN’S COM MEN SAL MIC ROF LO RA 
IN HE ALTH AND DI SE A SE

KOR NÉ LIA SZA BÓ

MTA-SZTE Der ma to lo gi cal Re se arch Gro up, Sze ged, Hun gary

One of the most im por tant fe a tu res of the hu man skin is the
for ma ti on of a comp lex bar ri er. For a long ti me it was be li e -
ved that this is a pas si ve func ti on ori gi na ting from the uni que
struc tu ral fe a tu res and ana to mi cal pro per ti es of this or gan
(me cha ni cal bar ri er). Ho we ver, in the last de ca des it be co me
inc re a singly ac cep ted that the dif fe rent types of skin cells -
among them the ke ra ti nocy tes and se bocy tes- pos sess im -
por tant func ti ons in ge ne ra ting a co or di na ted, ac ti ve pro tec -
ti on, thus for ming a true first li ne of de fen se aga inst the
harm ful im pacts of the ex ter nal en vi ron ment. The se cells ha -
ve be en shown to act as sen ti nels ca pab le of the re cog ni ti on
of ex ter nal pat ho gens thro ugh the exp res si on and func ti on of
all sorts of pat ho gen re cog ni ti on re cep tors (PRRs). Ac ti va ti on
of the se re cep tors by va ri o us pat ho ge nic mic ro bes le ads to
the ini ti a ti on of ac ti ve de fen se pro ces ses, and as a re sult, inf -
lam ma tory and in na te im mu ne events are la un ched (im mu -
no lo gi cal bar ri er). Last, but not le ast ke ra ti nocy tes, as well as
se bocy tes, al so ac ti vely sec re te dif fe rent fac tors ex hi bi ting
an ti mic ro bi al pro per ti es (inc lu ding the small ca ti o nic mo le cu -
les, cal led de fen sins) al to get her cont ri bu ting to the for ma ti -
on of anot her le vel of pro tec ti on (che mi cal bar ri er).

The dif fe rent sur fa ce are as of the hu man body that are
cons tantly ex po sed to the ef fects of the ex ter nal en vi ron -
ment (skin, gast ro in tes ti nal tract, parts of the rep ro duc ti ve
system) are he a vily co lo ni zed by va ri o us mic ro bes, al to get -
her ma king up the so-cal led com men sal flo ra. The exact com -
po si ti on and func ti on of the se at the abo ve lis ted di ver se
ana to mi cal lo ca ti ons are cur rently be ing in ves ti ga ted. Tra di -
ti o nally it was sug ges ted, that the se mic ro bes ha ve a re la ti -
vely pas si ve func ti on, as they po pu la te the se ni ches and use
up the ava i lab le fo od so ur ces. Cur rently, ho we ver, the re is a
pa ra digm shift in this re se arch fi eld, as mo re and mo re be -
ne fi ci al ef fects of the se mic ro bes are be ing iden ti fi ed. 

One of the most im por tant mem bers of the skin’s com -
men sal flo ra is the bac te ri um cal led Pro pi o ni bac te ri um ac nes
(P. ac nes). Even tho ugh it re si des in the pi lo se ba ce o us unit of
the skin, un der cer ta in cir cums tan ces it may al so play an im -
por tant ro le in the pat ho ge ne sis of the most com mon inf lam -
ma tory skin di se a se, ac ne vul ga ris. How and when this com -
men sal mic ro be turns pat ho ge nic is cur rently not known, but
he a vily in ves ti ga ted by us and ot her la bo ra to ri es.

In this cur rent talk I will sum ma ri ze what is known abo ut
the func ti on of the skin’s com men sal mic rof lo ra, how we
analy ze the comp lex in te rac ti on that lay wit hin our skin cells
and the P. ac nes bac te ri um, and how this bac te ri um cont ri bu -
tes to the pat ho ge ne sis of ac ne vul ga ris.

THE BER MU DA TRI ANG LE OF GE NE TICS, EN VI RON MENT 
AND AU TO IM MU NITY IN THE PAT HO GE NE SIS OF RHE U MA TO ID
ARTH RI TIS

ZOL TÁN SZE KA NECZ

Uni ver sity of Deb re cen Me di cal and He alth Sci en ces Cen ter, 
De part ment of Rhe u ma to logy, Deb re cen

It has be en pos tu la ted that ge ne tic sus cep ti bi lity and en vi -
ron men tal fac tors are in vol ved int he pat ho ge ne sis of most
au to im mu ne rhe u ma tic di se a ses. Yet, mostly in di rect pro ofs
ha ve be co me ava i lab le in this res pect. Rhe u ma to id arth ri tis
(RA) is a pro toty pe of the se di se a ses as it is re la ti vely com -
mon with a 1% pre va len ce, rat her ho mo ge no us with res pect
to cli ni cal co ur se and nu me ro us new tar ge ted the ra pi es ha -
ve be en tri ed in RA first. Both HLA and non-HLA ge nes ha ve
be en imp li ca ted in ge ne tic sus cep ti bi lity to RA. In ad di ti on to
the we el-known cont ri bu ti on of HLA-DR1 and DR4 al le les, al -
so known as „sha red epi to pes”, as con fir med by SNP and
GWAS stu di es, mo re than 30 non-HLA al le les may al so cont -
ri bu te to sus cep ti bi lity to RA. En vi ron men tal fac tors, such as
smo king in du ces pro te in cit rul li na ti on in RA, es pe ci ally in ge -
ne ti cally sus cep tib le in di vi du als. Such cit rul li na ted pro te ins
dri ve the pro duc ti on of an ti-cit rul li na ted pro te in an ti bo di es
(AC PA) in the se pa ti ents. Ac cor ding to our cur rent know led -
ge AC PA se ro po si ti ve and se ro ne ga ti ve RA may be two rat -
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her dis tinct phe noty pes. In ad di ti on to smo king, ex ces si ve
caf fe i ne con sump ti on and in ta ke of oral cont ra cep ti ves may
al so inc re a se the risk of RA. Ont he ot her hand, res pon sib le
al co hol con sump ti on, es pe ci ally red wi ne may so mew hat
dec re a se the risk and se ve rity of the di se a se. Ge nes, li festy -
le-re la ted fac tors and AC PA au to im mu nity form the Ber mu da
tri ang le of RA.  

CYTO KI NE-LI KE AND CELL CYCLE RE GU LA TORY EF FECTS 
OF THE PRO GES TE RO NE IN DU CED BLOC KING FAC TOR (PIBF) 

SZE KE RES-BART HO J, BA RA KO NYI A, HA LASZ M, KOZ MA N, MI KO E,  
POL GAR B, PAL KO VICS T. SZE RE DAY L,

De part ment of Me di cal Mic ro bi o logy and Im mu no logy, 
Me di cal Scho ol, Pecs Uni ver sity

PIBF is a pro ges te ro ne tar get ge ne, lo ca li zed on chro mo so me
13 in the hu mans and chro mo so me 14 in the mo u se. The full
length mo le cu le is a 90 kDa, ho we ver, se ve ral smal ler mo le -
cu lar we ight iso forms are pro du ced by al ter na ti ve spli cing.
Upon ac ti va ti on, the smal ler mo le cu lar we ight PIBF iso forms
en ter the sec re tory path way and are trans por ted in to the sur -
ro un ding mic ro en vi ron ment. The full length PIBF shows a
peri-nuc le ar lo ca li za ti on is as so ci a ted with the cent ro so me
and has be en iden ti fi ed as a com po nent of the pe ri cen te o lar
sa tel li te.  PIBF plays a ro le in the ma in te nan ce of mu ri ne
preg nancy.  Inc re a sed re sorp ti on ra tes in mi ce, – due to high
NK ac ti vity or to pro ges te ro ne re cep tor block – are cor rec ted
by PIBF tre at ment, whe re as PIBF dep le ti on in preg nant mi ce
re sults in al te red cyto ki ne pat tern and fe tal loss. 

Both trop hob last and tu mor cells exp ress high le vels of
the PIBF and the exp res si on of this mo le cu le is in ver sely re -
la ted to trop hob last in va si ve ness. In va si ve ness is a com mon
fe a tu re of trop hob last and tu mors; ho we ver, whi le tu mor in -
va si on is un cont rol led, trop hob last in va si on is strictly re gu la -
ted both in spa ce and ti me. PIBF dif fe ren ti ally re gu la tes in va -
si on tu mor and trop hob last. Si len cing of PIBF inc re a sed in va -
si ve ness as well as MMP-2, -9 sec re ti on of trop hob last-, and
dec re a sed tho se of tu mor cells. In trop hob last cells PIBF in du -
ced fast, but tran si ent Akt and ERK phosp hory la ti on, whe re as
in tu mor cells, PIBF trig ge red sus ta i ned Akt, ERK, and la te
STAT 3 ac ti va ti on. The la te sig na ling events might be due to
in di rect ac ti on of PIBF. PIBF in du ced the exp res si on of EGF
and HB-EGF in HT-1080 cells. The STAT 3-ac ti va ting ef fect of
PIBF was re du ced in HB-EGF-de fi ci ent HT-1080 cells, sug ges -
ting that PIBF-in du ced HB-EGF cont ri bu tes to la te STAT 3 ac ti -
va ti on. PIBF binds to the pro mo ters of IL-6, EGF, and HB-EGF;
ho we ver, the pro te in pro fi le of the pro te in/DNA comp lex is
dif fe rent in the two cell li nes. We conc lu de that in tu mor
cells, PIBF in du ces pro te ins, which ac ti va te in va si on sig na -
ling, whi le – ba sed on our pre vi o us da ta – PIBF might cont rol
trop hob last in va si on by supp res sing pro-in va si ve ge nes.

OF MIRT RONS AND 3’ MIR NA ISO FORMS: MIC ROR NAS 
FOR MED BY AL TER NA TI VE PATH WAYS

TA MÁS I. OR BÁN1, 2

1Ins ti tu te of Mo le cu lar Phar ma co logy, RCNS, HAS, Bu da pest, 
Hun gary,
2Che mi cal Tech no logy Trans fer Ltd., Bu da pest, Hun gary

Int ro duc ti on: Mic roR NAs (miR NAs) are non-co ding RNA mo -
le cu les of 20–30 nuc le o ti des in length. They form an ex ten si -
ve re gu la tory net work si mi lar to that of transc rip ti on fac -
tors.In ani mal cells, most miR NAs are be li e ved to use the
“ca no ni cal” path way in vol ving the Dros ha/DGCR8 comp lex
and Di cer. Ho we ver, re cent in ves ti ga ti ons re ve a led se ve ral
al ter na ti ve ma tu ra ti on ro u tes that bypass eit her of the two
cle a va ge steps of the ca no ni cal path way. The most pro mi -
nent Dros ha-in de pen dent path way is the mirt ron path way
which was first desc ri bed in in ver teb ra te sand re li es on the
spli cing ma chi nery. Ho we ver, due to the long ave ra ge int ron
length, it was not ob vi o us whet her this path way exist sin hig -
her or ga nisms. In ad di ti on to al ter na ti ve ma tu ra ti on me cha -
nisms, the al ter na ti ve usa ge of miR NA arms and the di ver sity
of the 5’/3’ se qu en ce of miR NAs can al so inc re a se the comp -
le xity of miR NA re gu la ti on. We are in ves ti ga ting the exis ten -
ce and the ro le of the mam ma li an mirt ron path way, as well
as the 3’ iso mir di ver sity of hu man miR NAs.    

Met hods: By exp res sing na tu ral and ar ti fi ci al miR NA
const ructs in mam ma li an cells, we me a su re the le vel of miR -
NAs by Nort hern blot and qRT-PCR. We use 3’ iso form spe ci -
fic as says to de tect dif fe rent miR NA spe ci es from the sa me
lo cus; we al so apply lu ci fe ra se as says to test the func ti on of
the ma tu re miR NAs.

Re sults: We co uld pro ve that the mirt ron path way in de ed
exists in hig her ver teb ra tes, inc lu ding hu mans. We sho wed
that pre dic ted mirt ro nic miR NAs are for med in de pen dently of
the Dros ha/DGCR8 comp lex, using the spli cing ap pa ra tus of
the cells. Mo re o ver, the flan king exons do not inf lu en ce func -
ti o nal mirt rons, pro vi ded that the se qu en ces are spli cing-
com pe tent. In ad di ti on, we pro vi ded ev iden ce for the first ti -
me that func ti o nal miR NAs can be for med si mul ta ne o usly
from both arms of the hsa-miR-877 mirt ron lo cus. Fi nally, we
re ve a led that se ve ral miR NA spe ci es exist in va ri o us 3’ iso -
forms which can se ve rely inf lu en ce de tec ti on ac cu racy by
qRT-PCR and may rep re sent dif fe rent re gu la tory func ti ons.   

Conc lu si ons: Our re sults in di ca te that the miR NA re per to -
i re and va ri a bi lity in the cells are far mo re comp lex thanp re -
vi o usly an ti ci pa ted. Ne vert he less, it has to be emp ha si zed
that alt ho ugh bi o in for ma tic pre dic ti ons are use ful as in ves ti -
ga ti ve pre-scre ens, they must al ways be fol lo wed by ex pe ri -
men tal ve ri fi ca ti ons.

This work was sup por ted by the KMR_12-1-2012-0112 grant
(Trans Rat).
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GLO BAL PRO TE O ME ANALY SIS OF THE HU MAN PLAS MA 
RE VE ALS NEW BI O LO GI CAL FE A TU RES: 
A RE VI EW OF EVO LU TI O NARY IMP LI CA TI ONS

LASZ LO TA KACS

De part ment of Hu man Ge ne tics, Uni ver sity of Deb re cen, 
He alth Sci en ce Cen ter

Co ding ca pa city of the ge no me de ter mi nes pri mary ami no acid
se qu en ce of pro te ins. Ho we ver, the hu man pro te o me spa ce, is
not li mi ted to the pri mary pep ti de se qu en ce co ded by the app -
ro xi ma tely 25 000 pro te in co ding ge nes, comp le xity is es ti ma -
ted to be at le ast 102 – 103 fold hig her. This, “ad ded” pro te o -
me comp le xity is at le ast partly due to the va ri a bi lity int ro du -
ced by spli ce va ri a ti on and ot her ge ne ti cally co ded dif fe ren ces.
Ge ne ti cally non co ded va ri a bi lity, li ke pro te in-pro te in in te rac ti -
ons, post trans la ti o nal mo di fi ca ti ons, and fol ding sta te he te ro -
ge ne ity al so inf lu en ce pro te in func ti on. Thus, whi le de cip he -
ring pri mary pep ti de se qu en ce and its' va ri a bi lity is im por tant,
it is in suf fi ci ent for un ders tan ding pro te in func ti on, es pe ci ally
in the ca se of comp lex pro te in mi xes li ke the hu man blo od
plas ma, or i.e. the he molymph of dro sop hi li dae. Po pu lar glo -
bal, mass spect ro metry ba sed pro te o me analy sis to ols do not
pro vi de suf fi ci ent in sight in to pro te in comp le xity. 

Si mi larly to do ma ins carr ying func ti o nal ac ti vity, an ti ge nic
epi tops of pro te ins are al so inf lu en ced by se con dary and ter -
ti ary struc tu re, spli ce va ri a ti on, ge ne tic va ri a ti on and ge ne ti -
cally non-co ded va ri a bi lity (pro te in in te rac ti ons, fol ding va ri a -
ti on). In or der to test whet her the qu a si glo bal analy sis of me -
di um and highly abun dant hu man plas ma pro te o me by non
re dun dant (at the epi to me le vel) mAb lib ra ri es wo uld de tect
at le ast so me of add res sed pro te in fe a tu res, we per for med
mo noc lo nal an ti body pro te o mics pro fi ling of the hu man plas -
ma pro te o me. Ini ti al re sults in di ca te that our app ro ach may
shed light to no vel as pects of pro te o me he te ro ge ne ity with
con si de rab le bi o lo gi cal re le van ce from hu man to in sects.

IN HI BI TI ON OF Kv1.3 AND IK Ca1 LYMPHOCY TE PO TAS SI UM
CHAN NELS AS A PO TEN TI AL THE RA PE U TIC TAR GET 
IN AU TO IM MU NE DI SOR DERS

GER GELY TOL DI

First Dept of Pe di at rics, Sem mel we is Uni ver sity, Bu da pest

Int ro duc ti on: The tran si ent inc re a se of the cytop las mic free
cal ci um le vel is a key sig nal trans duc ti on me cha nism in the
pro cess of lymphocy te ac ti va ti on. Vol ta ge-sen si ti ve Kv1.3
and cal ci um-de pen dent IK Ca1 lymphocy te po tas si um chan -
nels ha ve be en imp li ca ted as im por tant tar gets of se lec ti ve
im mu no mo du la ti on in au to im mu ne di sor ders. The re la ti ons -
hip bet we en the inf lux of cal ci um thro ugh the cell memb ra -
ne and the eff lux of po tas si um ma kes the ac ti va ti on and

cyto ki ne pro duc ti on of T lymphocy tes sen si ti ve to phar ma co -
lo gi cal in hi bi ti on of Kv1.3 and IK Ca1 chan nels. We ai med to
cha rac te ri ze the ef fects of lymphocy te po tas si um chan nel in -
hi bi ti on on pe rip he ral blo od T lymphocy te ac ti va ti on in a
num ber of im mu ne-re la ted di sor ders, such as rhe u ma to id
arth ri tis, mul tip le scle ro sis, type I di a be tes and stro ke in du -
ced im mu no supp res si on com pa red to he althy in di vi du als.

Met hods: We de ter mi ned cal ci um inf lux ki ne tics and its
sen si ti vity to Kv1.3 and IK Ca1 chan nel in hi bi ti on fol lo wing
PHA ac ti va ti on in CD4, Th1, Th2 and CD8 cells app lying a no -
vel flow cyto metry app ro ach.

Re sults: The ti me when the pe ak of cal ci um inf lux in T
lymphocy tes was re a ched dec re a sed in au to im mu ne pa ti ents
com pa red to he althy in di vi du als, in di ca ting that the se cells are
in a sta te of sus ta i ned re ac ti vity due to the on go ing au to im -
mu ne re ac ti on. In he althy cont rols the in hi bi ti on of the IK Ca1
chan nel dec re a sed cal ci um inf lux in Th2 and CD4 cells to a lo -
wer ex tent than in Th1 and CD8 cells. On the cont rary, the in -
hi bi ti on of Kv1.3 chan nels re sul ted in a lar ger dec re a se of cal -
ci um entry in Th2 and CD4 than in Th1 and CD8 cells. In the in -
ves ti ga ted au to im mu ne pa ti ents a gre a ter dec re a se of cal ci um
inf lux upon the in hi bi ti on of the Kv1.3 chan nel than that of the
IK Ca1 chan nel was ob ser ved in Th1 cells. Ho we ver, the se lec -
ti vity of the in ves ti ga ted in hi bi tors was li mi ted in our ex pe ri -
ments. The in hi bi tory ef fect was pre sent not only in di se a se-
as so ci a ted CD8 and Th1 cells, but al so in the an ti-inf lam ma tory
Th2 sub set. The in du ced dec re a se in the ir func ti on co uld le ad
to un wan ted si de-ef fects and in a set back of the rapy in vi vo.

Conc lu si ons: Ba sed on our re sults, a num ber of do mi nant
fe a tu res of T lymphocy te cal ci um inf lux and its sen si ti vity to
the in hi bi ti on of po tas si um chan nels we re iden ti fi ed that we -
re pre sent in the in ves ti ga ted au to im mu ne di se a ses. Furt her
stu di es are ne e ded on hu man samp les and ex pe ri men tal
mo dels to jud ge the use ful ness of this app ro ach in the fight
aga inst au to re ac ti ve lymphocy te sub sets and harm ful cel lu lar
res pon ses in au to im mu ne pa ti ents.

TOLL-LI KE RE CEP TOR EN GA GE MENT CON VERTS IN NA TE 
DYSRE GU LA TI ON IN TO OVERT CYTO KI NE STORM AND
PRO MO TES AU TO IM MU NITY IN MU RI NE MO DEL OF 
LE AKY SCID

J. E. WAL TER1, 2, M. RE CHER3, K. KIS-TOTH4, H. MAT TOO9, D. MATT HEW2,
S. VOL PI2, F. RUC CI2, A. SZA BO5, O. WAL TER6, E. CSIZ MA DIA7, F. ALT8, 
G. C. TSO KOS4, L.D. NO TA RAN GE LO2

1Sec ti on of Pe di at ric Al lergy/Im mu no logy, Mas sa chu setts 
Ge ne ral Hos pi tal for Child ren, Har vard Me di cal Scho ol, 
2
De part ment of Pe di at rics, Di vi si on of Im mu no logy, 

Child ren's Hos pi tal Bos ton and Har vard Me di cal Scho ol, 
Bos ton, MA, USA, 
3
De part ment of In ter nal Me di ci ne, Uni ver sity Hos pi tal Ba sel,

Ba sel, Swit zer land, 
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4
Di vi si on of Rhe u ma to logy, Beth Is ra el De a co ness Me di cal

Cen ter, 
5
De part ment of Mo le cu lar Bi o logy, Mas sa chu setts Ge ne ral

Hos pi tal, Bos ton, 
6
De part ment of Pat ho logy, Uni ver sity of Mas sa chu setts, 

Wor ches ter, 
7
Beth Is ra el De a co ness Me di cal Cen ter, 

8
Im mu ne Di se a se Ins ti tu te, Har vard Me di cal Scho ol, Bos ton,

MA, USA, 
9
Can cer Cen ter, Mas sa chu setts Ge ne ral Hos pi tal, Bos ton, MA

Int ro duc ti on: Re com bi na ti on Ac ti va ting Ge ne (RAGs) are key
ele ments of early events in V(D)J re com bi na ti on. Im pa ir ment
of the se enzy mes re sults in se ve re rest ric ti on of T and B cell
re per to i re. The cli ni cal phe noty pe among pa ti ents with pri -
mary im mu no de fi ci ency (PID) se con dary to RAG mu ta ti ons
spans from early se ve re in fec ti ons to la te on set au to im mu ne
ma ni fes ta ti ons. Sus cep ti bi lity and high mor ta lity with vi ral in -
fec ti ons are cont ri bu ted to the ab sen ce of pro per in fec ti on-
spe ci fic ad ap ti ve res pon ses. The ro le of in na te res pon se in
this pro cess has not be en fully in ves ti ga ted.

Ob jec ti ves: To eva lu a te in na te res pon se and au to im mu -
nity du ring acu te and chro nic vi ral in fec ti ons in a mu ri ne mo -
del of rag de fi ci ency.

Met hods: We uti li zed ho mozy go us rag1S723C/S723C (mut/
mut) mo u se mo del of le aky SCID. To re ca pi tu la te acu te and
chro nic vi ral in fec ti ons, we ad mi nis te red high do se int ra ve -
no us or pro lon ged low do se int ra pe ri to ne al Poly(I:C), res pec -
ti vely. Cyto ki ne and au to an ti body le vels we re me a su red.

Re sults: High do se i.v. Poly(I:C) tre at ment wit hin 10 hours
was fa tal in 100% of mut/mut mi ce. Se rum TNFα and IL-6 re -
ma i ned highly el eva ted and did not dec li ne with ti me, com -
pa red to cont rol wild-type mi ce. Ge ne ar ray of sple nic dend -
ri tic cells from mut/mut mi ce re ve a led ske wed ac ti va ti on of
TLR3 as so ci a ted path ways. Pro lon ged low do se i.p. sti mu la -
tion aug men ted and bro a de ned the spect rum of au to an ti bo -
di es in mut/mut mi ce.

Conc lu si ons: In our mu ri ne mo del high and low do se TLR3
sti mu la ti on re sul ted in cyto ki ne storm and inc re a sed au to an -
ti body pro duc ti on, res pec ti vely. Dysre gu la ti on of in na te im -
mu ne system af ter acu te or chro nic in fec ti on may cont ri bu te
to the inc re a sed mor ta lity and au to im mu ne phe noty pe of pa -
ti ents with RAG-de pen dent PID.

POS TERS

ANALY TI CAL EVA LU A TI ON OF THE QU AN TIP LAS MA 
300 (QP300) MO NO-CLO NAL AN TI BODY CHIP

PÉ TER AN TAL-SZAL MÁS1, JÓ ZSEF LÁ ZÁR2, RÓ ZA FÖL DE SI1, ZOL TÁN STE I BER1,
STU ART MCGRE GOR3, JOHN V. LA MONT3, S. PE TER FITZ GE RALD3, I
ST VÁN KU RUCZ2, LÁSZ LÓ TA KÁCS2, JÁ NOS KAP PEL MA YER1

1Uni ver sity of Deb re cen, Me di cal and He alth Sci en ce Cen ter, 
De part ment of La bo ra tory Me di ci ne, Deb re cen, Hun gary; 
2Bi osys tems In ter na ti o nal Ltd, Deb re cen, Hun gary; 
3Ran dox La bo ra to ri es Ltd., Crum lin, Uni ted King dom

Int ro duc ti on: Plas ma pro te o me pro fi ling with mo noc lo nal
an ti body (mAb) lib rary ba sed pro te in chips is a pro mi sing
new op por tu nity in bi o mar ker dis co very that can be used to
iden tify no vel plas ma mar kers in a wi de va ri ety of di se a ses.
An examp le of the mAb lib ra ri es used on  pro te in chips of
Ran dox Ltd. (UK) is the Qu an tiP las ma™ (Bi osys tems In ter na -
ti o nal Kft, Hun gary) system that co uld help the iden ti fi ca ti on
of no vel bi o mar kers in dif fe rent types of can cer. Af ter the fe -
a si bi lity bi o chip con ta i ning 69 mAb-s (QP69), re cently a “dis -
co very” ver si on of this system – the QP300 kit – has be en int -
ro du ced that co vers 290 dif fe rent hu man plas ma pro te in epi -
to pes in one samp le. The mAbs – re cog ni zing the dif fe rent
pro te in epi to pes – are im mo bi li zed on 9x9 mm ce ra mic chips
and a bi o tiny la ted plas ma pro te in tra cer is com pe ting with
plas ma pro te ins in the tes ted samp le for mAb bin ding. The
amo unt of the bo und tra cer is de ter mi ned by a strep ta vi din-
pe ro xi da se con ju ga te and a che mi lu mi nes cen ce subst ra te.
We ai med to eva lu a te the analy ti cal pro per ti es of the new
QP300 system. 

Met hods: The per for man ce of QP300 system was tes ted
on the Ev iden ce In ves ti ga tor analy zer plat form of Ran dox
Ltd.. In the ca se of each mAb the in te ras say va ri a bi lity of the
ma xi mal re la ti ve light unit me a su red in the pre sen ce of the
tra cer alo ne (RLU max) was de ter mi ned first. Then ali qu ots of
one plas ma samp le – di lu ted 300.ti mes – we re tes ted in ten
sub se qu ent ex pe ri men tal days and an in te ras say va ri a bi lity
of the me a su red RLU and RLU/RLU max ra tes we re cal cu la ted.
Fi nally an in te ro pe ra tor va ri a bi lity was al so de ter mi ned as
the 10 rep li ca tes we re pre pa red by 2 ope ra tors.

Re sults and Conc lu si ons: The RLU max va lu es ran ged from
45 to 102,500 and we re be low 1,500 only in the ca se of 30
mAbs, re sul ting in slightly hig her in te ras say %CVs. The in te -
ras say and in te ro pe ra tor %CVs we re typi cally <15%. The RLU
va lu es of the tes ted plas ma samp le we re lo wer (50 to
71,175), and the num ber of mAbs with RLU <1,500 was so -
mew hat hig her (55) but the in te ras say and in te ro pe ra tor RLU
%CVs we re al so typi cally <15%. The RLU/RLU max ra te was
wit hin the op ti mal in hi bi ti on ran ge (20% to 80%) in the ca -
se of 214 mAbs, me a ning that both inc re a se and dec re a se in
the plas ma pro te in con cent ra ti on can be me a su red. The in te -
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ras say and in te ro pe ra tor %CVs we re typi cally <15% in the ca -
se of this pa ra me ter, too. 

This work was sup por ted by the Na ti o nal Of fi ce for Re se arch
and Tech no logy of Hun gary (TECH-09-A1-2009-0113; mAB-
CHIC).

PRE SEN CE OF IGA CLASS AN TI-NE UT ROP HIL CYTOP LAS MIC 
AN TI BO DI ES (AN CA) IN CIRR HO SIS – POS SIB LE HINT TO WARDS
THE IN VOL VE MENT OF GUT MU CO SAL IM MU NE SYSTEM?

PE TER AN TAL-SZAL MAS1, NO RA SI PE KI2, ZSU ZSAN NA VI TA LIS2, TA MÁS TOR NAI2,
IST VAN ALT OR JAY2, IST VAN TOR NAI2, MIK LOS UD VARDY3, KAI FECH NER4, 
SIL VIA JA COB SEN4, BI AN CA TE E GEN4, AND REA SU ME GI5, GA BOR VE RES6, 
PE TER LASZ LO LA KA TOS7, JA NOS KAP PEL MA YER1, MA RIA PAPP2

1De part ment of La bo ra tory Me di ci ne, 
22nd De part ment of Me di ci ne, Di vi si on of Gast ro en te ro logy
and 
32nd De part ment of Me di ci ne, Di vi si on of He ma to logy, 
Uni ver sity of Deb re cen, Deb re cen, Hun gary; 
4EU RO IM MUN Me di zi nis che La bor di ag nos ti ka AG, Lü beck, 
Ger many; 
5Vas cu lar Bi o logy, Throm bo sis and He mos ta sis Re se arch 
Gro up, Hun ga ri an Aca demy of Sci en ces, Deb re cen, Hun gary; 
61st De part ment of Pe di at rics and 
71st De part ment of Me di ci ne, Sem mel we is Uni ver sity, 
Bu da pest, Hun gary

Backg ro und: An ti-ne ut rop hil cytop las mic an ti bo di es (AN CA)
are a non-uni form fa mily of an ti bo di es re cog ni zing di ver se
com po nents of ne ut rop hil gra nu locy tes. AN CA for ma ti on
might be in du ced by prot rac ted bac te ri al in fec ti ons or pro -
bably ref lect an ab nor mal im mu ne res pon se to com men sal
mic ro or ga nisms. Bac te ri al in fec ti ons are com mon comp li ca -
tions in cirr ho sis with high in ci den ce of epi so des ca u sed by
en te ric or ga nisms, the re fo re, we so ught to study the pre sen -
ce and cli ni cal im por tan ce of AN CA in cirr ho sis. 

Met hods: Se ra of 385 pa ti ents with cirr ho sis of dif fe rent
eti o lo gi es we re as sa yed for AN CA of IgG, IgA, IgA1, IgA2 and
sec re tory IgA subty pes by in di rect im mu nof lu o res cen ce and
ELI SAs. Cont rol gro up comp ri sed of 202 pa ti ents with chro nic
li ver di se a ses wit ho ut cirr ho sis and 100 he althy sub jects. In
cirr ho sis, a 2-ye ar fol low-up, ob ser va ti o nal study was con -
duc ted to as sess pos sib le as so ci a ti on bet we en pre sen ce of
AN CA and cli ni cally sig ni fi cant bac te ri al in fec ti ons. 

Re sults: Pre va len ce of AN CA IgA was sig ni fi cantly hig her
in cirr ho sis (52.2%) com pa red to chro nic li ver di se a ses
(18.6%) or he althy cont rols (0%, p<0.001 for both). AN CA IgA
subty ping as says re ve a led mar ked inc re a se in the pro por ti on
of IgA2 subty pe (46% of to tal AN CA IgA) and pre sen ce of the
sec re tory com po nent con cur rently. Pre sen ce of AN CA IgA
was as so ci a ted to di se a se-spe ci fic cli ni cal cha rac te ris tics

(Child-Pugh sta ge and pre sen ce of as ci tes, p<0.001). Du ring a
2-ye ar fol low-up pe ri od, risk of in fec ti ons was hig her among
pa ti ents with AN CA IgA com pa red to tho se wit ho ut (41.8%
vs. 23.4%, p<0.001). AN CA IgA po si ti vity was as so ci a ted with
a shor ter ti me to the first in fec ti o us comp li ca ti on (pLog -
Rank<0.001) in Kap lan–Me i er analy sis and was iden ti fi ed as
an in de pen dent pre dic tor in mul ti va ri a te Cox-reg res si on
analy sis (HR:1.74, 95%CI:1.18–2.56, p=0.006). 

Conc lu si ons: Pre sen ce of IgA type AN CA is com mon in
cirr ho sis. In vol ve ment of gut mu co sal im mu ne system is in
cen ter of the for ma ti on and pro bably ref lects sus ta i ned ex po -
su re to bac te ri al cons ti tu ents.

UN DERS TAN DING BIN DING PRO PER TI ES OF MO NOC LO NAL
AN TI-CHO LES TE ROL AN TI BO DI ES

AND REA BA LOGH*, EVA SZE NES, ESZ TER AN GE LA TOTH, JA NOS MAT KO

Eot vos Lo rand Uni ver sity, In si tu te of Bi o logy, De part ment 
of Im mu no logy, H-1117 Bu da pest (Hun gary)

Mo noc lo nal an ti-cho les te rol an ti bo di es (ACHA, IgG clo nes AC1
and AC8 and IgM clo ne AC9), ma de in our la bo ra tory, re ac ted
with clus te red cho les te rol or struc tu rally clo sely re la ted ste -
rols, but not with ot her li pids, as sa yed by ELI SA. They bo und
to li pop ro te ins, but only IgG clo nes bo und to lo cally clus te red
cho les te rol (in li pid rafts and ca ve o las) in the cell memb ra ne
of va ri o us in tact im mu nocy tes (1, 2). Ba sed on the se re sults
we ai med to test the re ac ti vity of our an ti bo di es using lar ge
sca le mul tip lex analy sis, mic ro ar ray. Cho les te rol, cho les te rol
ana lo gu es and li pop ro te ins we re prin ted on to nit ro cel lu lo se
memb ra ne and bin ding of AC1, AC8 and AC9 was vi su a li zed
by flu o res cent se con dary an ti body. Furt her mo re, se qu en ces
of va ri ab le re gi ons of ACHA clo nes’ he avy and light cha in we -
re de ter mi ned to sup port in terp re ta ti on of mic ro ar ray da ta.
We fo und that all ACHA clo nes, with dif fe rent af fi ni ti es, we -
re ca pab le of bin ding to cho les te rol and li pop ro te ins prin ted
on to memb ra nes. They al so sho wed dif fe rent ex tent of cross-
re ac ti vity to DNA, ref lec ting that cho les te rol and DNA sha re
struc tu rally com mon epi to pes for an ti-cho les te rol an ti bo di es.
Se qu en ce analy sis sho wed that AC1, AC8 (IgG3) and AC9
(IgM) mAbs dif fer from each ot her and use ge ne seg ments in
germ-li ne con fi gu ra ti on for the ir an ti gen-bin ding por ti on. In
the fu tu re, we plan to de ve lop mic ro ar ray-ba sed high thro -
ugh put raft-analy ti cal met hod for the de tec ti on of to tal cel lu -
lar or memb ra ne cho les te rol that might be both pers pec ti vic
in di rec ti on of ra pid and re li ab le di ag nos tics and the rapy of
li pid raft-re la ted di se a ses.

This work was sup por ted by grants from the Hun ga ri an
Na ti o nal Sci en ce Fund OT KA-PD grant 104398 to A.B. and OT -
KA-CK grant 80935 to J.M.
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Key words: an ti-cho les te rol an ti body (ACHA), cho les te rol,
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IN VIT RO DIF FE REN TI A TI ON OF HU MAN TH17 CELLS

ESZ TER BA RIC ZA1, BAR BA RA MOL NÁR-ÉR SEK1, EDIT BU ZÁS1, 
GYÖRGY NAGY1, 2

1De part ment of Ge ne tics-, Cell- and Im mun bi o logy, 
Sem mel we is Uni ver sity, Bu da pest, 
2De part ment of Rhe u ma to logy, Sem mel we is Uni ver sity, 
Bu da pest

Backg ro und: Th17 cells rep re sent a sub set of T hel per
lymphocy tes that pro du ce se ve ral inf lam ma tory cyto ki nes,
inc lu ding in ter le u kin-17A, -17F, -21, -22, and tu mor nec ro sis
fac tor. Inc re a sed Th17 cell dif fe ren ti a ti on and IL-17 pro duc ti -
on ha ve be en ob ser ved in rhe u ma to id arth ri tis (RA) and in
se ve ral ot her au to im mu ne di se a ses. IL-17 cont ri bu tes to de -
ve lop ment of inf lam ma ti on and pro mo tes os te oc last dif fe -
ren ti a ti on in RA. We ha ve stu di ed the dif fe ren ti a ti on of Th17
cells.

Met hods: CD4 po si ti ve T cells we re se pa ra ted by mag ne -
tic met hod from pe rip he ral blo od mo no nuc le ar cells (PBMC)
of he althy vo lun te ers. The cells we re tre a ted for 5–10 days
with an ti-CD3 and an ti-CD28 an ti bo di es and with TGFβ (2,5
ng/ml), IL-6 (25 ng/ml) and IL-1 (10 ng/ml) cyto ki nes, and
with an ti-IL-4 (10 mg/ml) and an ti-IFNg (10 mg/ml) bloc king
an ti bo di es. The IL-17 pro duc ti on was me a su red by ELIS POT
and ELI SA, the RORc exp res si on was me a su red by re al-ti me
PCR and by wes tern blot met hods, cell vi a bi lity was mo ni to -
red by Trypan blue sta i ning and by An ne xin V bin ding.

Re sults: An ti-CD3/CD28 tre at ment inc re a sed the IL-17
pro duc ti on, but did not al ter the RORc exp res si on. The an ti-
CD3/CD28, IL-1, IL-6 and TGFβ in du ced RORc exp res si on was
furt her inc re a sed by the an ti-IL-4 and an ti-IFNg an ti body tre -
at ment, wit ho ut af fec ting cell vi a bi lity.

Conc lu si on: Our da ta sug gests that IL-4 and IFNg bloc ka -
de pro mo te the T-cell ac ti va ti on and cyto ki ne tre at ment in -
du ced Th17 cell dif fe ren ti a ti on. 

NLRP3 INF LAM MA SO ME-ME DI A TED IL-1β PRO DUC TI ON 
BY LPS-PRI MED GM-MFs IS IN DE PEN DENT OF P2X7 RE CEP TOR

ÁG NES BE CSEI1, MA RI ET TA MAR GIT BU DAI1, JU DIT DA NIS1, 
LÁSZ LÓ CSER NOCH1, JÓ ZSEF TÔZSÉR2, SZIL VIA BENKÔ1

Me di cal and He alth Sci en ce Cen ter, Uni ver sity of Deb re cen,
1De part ment of Physi o logy, 
2De part ment of Bi o che mistry and Mo le cu lar Bi o logy

Int ro duc ti on: IL-1β is one of the ma in inf lam ma tory cyto ki -
nes that re gu la tes im mu ne res pon ses. The ma in so ur ce of
this cyto ki ne is the ac ti va ted mac rop ha ges. IL-1β is synthe ti -
sed as a prop ro te in, which is pro te oly ti cally pro ces sed to its
ac ti ve form by an int ra cel lu lar pro te in comp lex, cal led NLRP3
inf lam ma so me. Ac ti va ti on of NLRP3 inf lam ma so me re qu i res
two sig nals: the first sig nal le ads to the synthe sis of pro-IL-
1β and the com po nents of the inf lam ma so me, the se cond
sig nal, li ke the ext ra cel lu lar ATP, re sults in the as sembly of
the NLRP3 inf lam ma so me and the cle a va ge of pro-IL-1β. Un -
der me ta bo li cally stress ful con di ti ons li ke inf lam ma ti on and
cell da ma ge ATP is re le a sed in to the ext ra cel lu lar spa ce via
pan ne xin chan nels. The ext ra cel lu lar ATP is sen sed by P2X7
re cep tor and the ac ti va ti on of the P2X7 le ads to K+ eff lux.

Met hods: Hu man mo nocy tes we re se pa re ted from hu -
man pe rip he ral blo od and we re cul tu red for fi ve days in pre -
sen ce of GMCSF to be co me inf lam ma tory mac rop ha ges (GM-
MFs). The mac rop ha ges we re ac ti va ted by LPS. The cyto ki ne
pro duc ti on was me a su red by ELI SA.

Re sults: Our re sults show that GM-MFs can sec re te subs -
tan ti al amo unts of ma tu re IL-1β upon sti mu la ti on with LPS in
the ab sen ce of ATP sti mu la ti on. Pre vi o us stu di es ha ve shown
that hu man mo nocy tes can re le a se ma tu re IL-1β with LPS sti -
mu la ti on alo ne, which is de pen dent on au toc ri ne sti mu la ti on
by ATP. LPS-pri med GM-MFs can al so re le a se ATP, but the ad -
di ti on of apy ra se, an enzy me that hydroly zes ext ra cel lu lar
ATP, do not af fect IL-1β sec re ti on, which is con sis tent with
the lack of re qu i re ment for P2X7 re cep tor or pan ne xin in hi bi -
tor as well as the high ext ra cel lu lar K+ con cent ra ti on.

Conc lu si on: To sum ma ri ze our re sults we can de ter mi ne
that the ac cep ted two-sig nal mo del ne ces sary for ac ti va ti on
of the NLRP3 inf lam ma so me in res pon se to TLR li gands do es
not apply to GM-MFs and ot her me cha nisms may play ro le in
the sec re ti on of IL-1β by LPS pri med GM-MFs in the ab sen ce
of ext ra cel lu lar ATP. 
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THE EX PRES SI ON PRO FI LE OF TAM AND NLR RE CEP TORS 
UPON IM MU NE CHAL LEN GE AND CHRO NIC INF LAM MA TI ON

ÉVA BO ROS1, GER DA STRIF LER1, AND REA VÖ RÖS1, AND RÁS SZÁSZ1, 2, 
LA JOS KE MÉNY3, CSA BA VAR GA4, VIL MOS TU BAK5, IST VÁN NAGY1

1Hun ga ri an Aca demy of Sci en ces, BRC, Sze ged, 
2Uni ver sity of Sze ged, Ju hász Gyu la Te a cher Tra i ning Fa culty,
Sze ged, 
3Uni ver sity of Sze ged,De part ment of Der ma to logy 
and Al ler go logy, Sze ged, 
4Uni ver sity of Sze ged, Fa culty of Sci en ce and In for ma tics,
Sze ged, 
5Cre a ti ve La bo ra tory Ltd., Sze ged

Pat tern Re cog ni ti on Re cep tors (PRRs), which re cog ni ze dis -
tinct pat ho gen-as so ci a ted mo le cu lar pat terns ha ve a pi vo tal
ro le in the ef fi ci ent de fen ce aga inst in va ding mic ro or ga -
nisms. For examp le, ac ti va ti on of dif fe rent Toll-li ke re cep tors
in du ces the sec re ti on of pro inf lam ma tory me di a tors re sul ting
in lo cal inf lam ma tory pro per ti es. Ho we ver, in na te im mu nity
must be pro perly cont rol led, as its con ti nu o us ac ti va ti on le -
ads to the de ve lop ment of chro nic inf lam ma ti on. 

The TAM fa mily (TYRO3/AXL/MER) of re cep tor tyro si ne ki -
na ses and the ir li gands GAS6 and pro te in S re gu la te, among
ot hers, eryth ro po e sis, de ve lop ment of oli go dend rocy tes,
pha gocy to sis of apop to tic cell sand im mu ne system.Apart
func ti o ning as int ra cel lu lar PRRs, mem bers of theNLR (NOD-
li ke re cep tor) re cep tor fa mily al so play im por tant ro les in the
for ma ti on of inf lam ma so mes (eg. NLRP3, NLRC4), re gu la ti on
of the exp res si on of ma jor his to com pa ti bi lity comp le xes (eg.
CI I TA, NLRC5) and ne ga ti ve re gu la ti on of im mu ne res pon se
(eg. NLRC3, NLRC5, NLRP6). Per tur ba ti on of sig nal lingth ro ugh
eit her TAM or NLR re cep tors le ads to con ti nu o us and inc re a -
sed exp res si on of pro inf lam ma tory ef fec tor mo le cu les,a hall -
mark of au to im mu ne di se a ses, such as pso ri a sis.Thus, the
aim of this study was to de ter mi ne how the exp res si on of
TAM and NLR re cep tors and pro inf lam ma tory mo le cu les cor -
re la tes upon in na te im mu ne res pon se. To this end, epit he li al
cells (eg. ke ra ti nocy tes and va gi nal epit he li al cells) and mo -
nocy tes we re tre a ted with dis tinct mic ro bi al agents (such as
PGN, poly I:C and LPS) and the ge ne-, and pro te in exp res si on
pro fi le of TAM and NLR re cep tors and pro inf lam ma tory cyto -
ki nes/che mo ki nes we re in ves ti ga ted by QPCR, Wes tern-blot
and im mu nof lu o res cen ce la bel ling. As ex pec ted, mic ro bi al
agents in du ced the exp res si on of pro inf lam ma tory mo le cu -
les, in cont rast, the exp res si on of TAM and NLR re cep tors is
mostly down-re gu la ted.

Sin ce the con ti nu o us exp res si on of pro inf lam ma tory mo -
le cu les cha rac te ri zes pat ho lo gic con di ti ons such as Inf lam ma -
tory Do wel Di se a se (IBD) and pso ri a sis, we next so ught to
de ter mi ne the exp res si on pro fi le of TAM and NLR re cep tors in
vi vo in 2,4,6-tri nit ro ben ze ne sul fo nic acid-in du ced rat mo del
of IBD, imi qu i mod-in du ced mo u se mo del of pso ri a sis and in

pso ri a tic pa ti ents. Our re sults show that in pa ral lel with the
mar kedly up re gu la ted exp res si on of pro inf lam ma tory ef fec -
tor mo le cu les, the exp res si on of ne ga ti ve re gu la tory mo le cu -
les is al so al te red, pre do mi nantly dec re a sed.

Ta ken to get her, our re sults strongly sug gest that the
down-re gu la ti on of TAM and NLR re cep tor exp res si on mo di -
fi es the exp res si on pro fi le of pro inf lam ma tory mo le cu les the -
reby in du cing chro nic inf lam ma ti on.

NLRP3 INF LAM MA SO ME-ME DI A TED IL-1β PRO DUC TI ON BY
LPS IN DIF FE RENT PHE NOTY PES OF HU MAN MAC ROP HA GES 

MA RI ET TA MAR GIT BU DAI1, JU DIT DA NIS1, ALIZ VAR GA1, LÁSZ LÓ CSER NOCH1,
JÓ ZSEF TÔZSÉR2, SZIL VIA BENKÔ1

Me di cal and He alth Sci en ce Cen ter, Uni ver sity of Deb re cen,
1De part ment of Physi o logy, 
2De part ment of Bi o che mistry and Mo le cu lar Bi o logy

Int ro duc ti on: IL-1β is a “mas ter” cyto ki ne that has an in dis -
pen sab le ro le in or chest ra ting ef fec ti ve in na te and ad ap ti ve
im mu ne res pon ses. Due to its cri ti cal func ti on, NLRP3 inf lam -
ma so me-me di a ted IL-1β pro duc ti on re qu i res dis tinct sig nals.
So me of the se sig nals in du ce the exp res si on of the inac ti ve
pro-IL-1β thro ugh the ac ti va ti on of sig na ling path ways. Ot her
sig nals, such as the ac ti va ti on of ATP-sen sing P2X7 re cep tor
trig ger the pro ces sing of pro- IL-1β to ma tu re IL-1β. Among
the most im por tant so ur ces of the IL-1β are the ac ti va ted
mac rop ha ges (MFs). Ho we ver de pen ding on the tis sue en vi -
ron ment, mo nocy tes dif fe ren ti a te in to al ter na ti ve MF sub po -
pu la ti ons and it is cle ar that the ac tu al IL-1β pro duc ti on by a
par ti cu lar cell is strongly de pends on the cell type and its cha -
rac te ris tic int ra- and ext ra cel lu lar mo du la tors. We ai med to
study the mo le cu lar me cha nisms of IL-1β pro duc ti on and sec -
re ti on by LPS-ac ti va ted hu man MFs which we re po la ri zed in
dif fe rent ways. 

Met hods: Mac rop ha ges we re ge ne ra ted from hu man pe -
rip he ral blo od in the pre sen ce of gra nu locy te-mac rop ha ge
co lony sti mu la ting fac tor (GM–CSF) or mac rop ha ge co lony sti -
mu la ting fac tor (M-CSF) which in di ca te the im mu no-sti mu la -
tory (GM-MF) or the tis sue re pa ir (M-MF) func ti ons of the
cells.

Re sults: Our re sults show that tho ugh both types of LPS-
ac ti va ted MFs sec re te IL-1β in the pre sen ce of ATP, in the ca -
se of M-MFs IL-1β is re le a sed ra pidly and only for a short ti -
me pe ri od, whi le IL-1β sec re ti on by GM-MFs is sus ta i ned. The
IL-1β sec re ti on in the pre sen ce of ATP de pends on the P2X7
re cep tor, which is exp res sed in both MF types. The dif fe ren -
ti al abi lity of M-MFs to re le a se ma tu re IL-1β is as so ci a ted
with early inc re a sed exp res si on of NLRP3 and pro-IL-1β as
well as en han ced LPS-in du ced early ac ti va ti on of the key sig -
nal trans duc ti on path ways. Using IL-10 ne ut ra li zing an ti body
we show that the no tab le amo unts of IL-10 an ti-inf lam ma -



tory cyto ki ne pro du ced by M-MF has subs tan ti al ro le in the
dec re a se of IL-1β.

Sum mary: Our re sults in di ca te that whi le LPS-ac ti va ted
GM-MFs sec re te ro bust IL-1β cont ri bu ting to ac ti va te cer ta in
im mu ne res pon ses aga inst mic ro bi al sti mu li, the “an ti-inf -
lam ma tory” M-MFs al so re le a se subs tan ti al amo unts of ma -
tu re IL-1β, but only in the early pha se of sti mu la ti on and it is
ra pidly down-re gu la ted which may cor re la te with the ir an ti-
inf lam ma tory cha rac te ris tics. 

NF-κB IN DU CES OVE REXP RES SI ON OF BO VI NE FCRN: A NO VEL
ME CHA NISM THAT FURT HER CONT RI BU TES TO THE EN HAN CED
IM MU NE RES PON SE IN GE NE TI CALLY MO DI FI ED ANI MALS
CARR YING EXT RA CO PI ES OF FCRN

JU DIT CER VE NAK1, M. DO LES CHALL2, B. BEN DER1, B. MAYER3 Z. SCHNE I DER4, 
Z. DO LES CHALL5, Y. ZHAO6, ZS. BÔSZ7, L. HAM MARST RÖM8, W. OS TER1,
I. KACS KO VICS1, 4

1Im mu no Ge nes Kft, Bu da ke szi, Hun gary; 
2Mol. Med. Res. Gro up, Hun ga ri an Aca demy of Sci en ces and
Sem mel we is Univ., Bu da pest, Hun gary; 
3Dep. of Der ma to logy, Ve ne re o logy and Der ma to on co logy,
Sem mel we is Univ., Bu da pest, Hun gary; 
4Dep. of Im mu no logy, Eöt vös Lo ránd Univ., Bu da pest, 
Hun gary; 
5Dep. of Pat ho ge ne tics, Nat. Inst. of On co logy, Bu da pest,
Hun gary; 
6Sta te Key Lab. of Ag ro bi o tech., Chi na Ag ri cul tu ral Univ.,
Be i jing, Chi na; 
7Ag ri cult. Bi o tech. Cen ter, Gö döllô, Hun gary; 
8Div. of Clin. Im mu no logy, Ka ro lins ka Inst., Stock holm, 
Swe den

Among many func ti ons of the ne o na tal Fc re cep tor (FcRn) for
IgG, it binds to IgG-op so ni zed an ti gen (Ag) comp le xes and
pro pa ga tes the ir traf fic in to lyso so mes whe re Ag pro ces sing
oc curs. We pre vi o usly re por ted that trans ge nic (Tg) mi ce that
exp ress mul tip le co pi es of bo vi ne (b)FcRn ha ve aug men ted
hu mo ral im mu ne res pon se. Among the me cha nisms that
cont ri bu te to the bo os ted im mu ne res pon se, the aug men ted
Ag-IgG im mu ne comp lex pre sen ta ti on via pro fes si o nal Ag
pre sen ting cells (APCs) such as dend ri tic cells that exp ress
bFcRn se ems to be es pe ci ally im por tant. Nuc le ar Fac tor-kap -
pa B (NF-κB) is a cri ti cal mo le cu le in the sig na ling cas ca de in
the im mu ne res pon se. NF-κB in du ces hu man FcRn exp res -
sion and our pre vi o us in si li co analy sis sug ges ted NF-κB bin -
ding si tes in the pro mo ter re gi on (PR) of the bFcRn α-cha in
ge ne (FCGRT). 

This study was un der ta ken to analy ze ad di ti o nal me cha -
nisms that cont ri bu te to the im mu ne ca pa bi li ti es ob ser ved in
the bFcRn Tg mi ce. We in ves ti ga ted NF-κB bin ding si tes in
the PR of bFCGRT using lu ci fe ra se re por ter ge ne tech no logy

and elect ro mo bi lity shift as says. NF-κB me di a ted bFcRn re gu -
la ti on was stu di ed in li po poly sac cha ri de (LPS)-tre a ted pri -
mary bo vi ne en dot he li al cells (BA ECs) by qu an ti ta ti ve PCR; in
the sple en of LPS-in jec ted bFcRn Tg mi ce by Nort hern blot
analy sis; and at pro te in le vel in mac rop ha ges iso la ted from
the bFcRn Tg mi ce using flow cyto metry.

We iden ti fi ed three func ti o nal NF-κB bin ding si tes in the
PR of bFCGRT. Sti mu la ti on of BA ECs with LPS, which me di a tes
its ef fect via NF-κB, re sul ted in ra pid up re gu la ti on of the
bFcRn exp res si on, which was al so ob ser ved in the sple en of
bFcRn Tg mi ce tre a ted with LPS. NF-κB me di a ted bFcRn up re -
gu la ti on was con fir med in mac rop ha ges iso la ted from the
bFcRn Tg mi ce with a newly de ve lo ped FcRn spe ci fic mo noc -
lo nal an ti body that do es not cross-re act with the mo u se
FcRn. 

We conc lu ded that NF-κB re gu la tes bFcRn exp res si on and
thus op ti mi zes its func ti ons, e.g., in the pro fes si o nal APCs,
and cont ri bu tes to the much aug men ted hu mo ral im mu ne
res pon se in the bFcRn Tg mi ce. 

Sup por ted by the grants OT KA T049015, K 101364 and
OM-00117-119/2008.

EF FECT OF IN HO MO GE NE O US STA TIC MAG NE TIC FI ELD (iSMF)
ON POL LEN-IN DU CED AL LER GIC INF LAM MA TI ON

ANI KÓ CSIL LAG1, BRAH MA V. KU MAR1, KRISZ TI NA SZA BÓ1, KIT TI PÁZ MÁN DI1, 
ÉVA RAJ NA VÖL GYI1, JÁ NOS LÁSZ LÓ2, AT TI LA BÁ CSI1

1De part ment of Im mu no logy and 
2De part ment of Com pu ter Sci en ce, Uni ver sity of Deb re cen, 
Deb re cen

Backg ro und: Al ler gic air way inf lam ma ti on trig ge red by rag -
we ed pol len is clo sely as so ci a ted with oxi da ti ve stress. Pol -
len NAD(P)H oxi da ses ge ne ra te re ac ti ve oxy gen spe ci es
(ROS) im me di a tely upon ex po su re in du cing oxi da ti ve stress
in the air ways in de pen dent of ad ap ti ve im mu ne res pon ses.
Sub se qu ent oxi da ti ve stress de ri ves from ROS re le a sed by
inf lam ma tory cells rec ru i ted in to the air ways se ve ral ho urs
af ter pol len ex po su re. Our go al was to de fi ne the ef fects of
iSMF on pol len-in du ced al ler gic air way inf lam ma ti on sin ce
se ve ral li nes of ev iden ce sug gest that iSMF is ab le to trig ger
bi o lo gi cal res pon ses at le ast partly thro ugh free ra di cal re ac -
ti ons.

Met hods: Mo de ra te strength iSMF was ge ne ra ted with an
ap pa ra tus op ti mi zed to small ex pe ri men tal ani mals. Balb/c
mi ce we re sen si ti zed by i.p. in jec ti on of rag we ed pol len ext -
ract (RWE) on day 0 and 4 and chal len ged with RWE int ra na -
sally (day 11). Inf lam ma ti on was eva lu a ted (day 14) by de -
ter mi ning inf lam ma tory cell co unts and mu cin le vels in the
bron cho al ve o lar la va ge flu id, as well as by his to lo gi cal analy -
sis of the lungs. Stud ying the me cha nisms of iSMF ac ti on, ex -
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pe ri ments on RWE in cell-free en vi ron ment and on hu man
A549 air way epit he li al cells we re car ri ed out using a re dox
sen si ti ve flu o res cent dye (H2DCF-DA) for de tec ti on of chan -
ges in ROS le vels.

Re sults: Ex po su re to iSMF du ring the sen si ti za ti on pha se did
not af fect the al ler gic res pon ses. Ho we ver, even a sing le 30-
min iSMF-ex po su re im me di a tely fol lo wing int ra na sal RWE chal -
len ge sig ni fi cantly re du ced the air way inf lam ma ti on. In ad di ti -
on, pro lon ged ex po su re to iSMF (for 30 or 60 min on 3 con se -
cu ti ve days) af ter RWE chal len ge dec re a sed mo re ef fec ti vely
the se ve rity of al ler gic inf lam ma ti on. In cell-free ex pe ri ments
ex po su re to va ri o us in ten sity of iSMF for 30 min did not al ter
ROS pro duc ti on by RWE, whi le the sa me ex po su re of cul tu red
epit he li al cells to iSMF di mi nis hed the RWE-in du ced inc re a se in
the int ra cel lu lar ROS le vels. Mo re o ver, in mi ce ex po sed to iSMF
for 30 min im me di a tely af ter chal len ge, RWE tre at ment in du -
ced a sig ni fi cantly lo wer inc re a se in the to tal an ti o xi dant ca pa -
city of the air ways, than in tho se ex po sed to sham fi eld.

Conc lu si ons: The se da ta in di ca te that iSMF is ab le to re -
du ce air way inf lam ma ti on in the eli ci ta ti on pha se of the al -
ler gic re ac ti on in an ex pe ri men tal mo del of pol len al lergy.
This be ne fi ci al ef fect of iSMF pre su mably is due to cel lu lar
ROS eli mi na ting me cha nisms rat her than di rect mo du la ti on
of ROS pro duc ti on by pol len NAD(P)H oxi da ses.

Grants: TA MOP 4.2.4.A/2-11-1-2012-0001, TA MOP
4.2.2.A-11/1/KONV-2012-0023, Ja nos Bo lyai Fel lows hip,
Brid ging Fund 2012 of UD.

RE GU LA TING RE SI LI EN CE: THE PLAS TI CITY AND 
DIF FE REN TI A TI ON PO TEN TI AL OF DRO SOP HI LA HE MOCY TES

GÁ BOR CSOR DÁS*, VIK TOR HON TI*, B.I. GER GELY VAR GA, ÉVA KU RUCZ, 
BE Á TA KA RI, IST VÁN AN DÓ

*The se aut hors cont ri bu ted equ ally to this work.
Im mu no logy Unit, Ins ti tu te of Ge ne tics, Bi o lo gi cal Re se arch
Cent re of the Hun ga ri an Aca demy of Sci en ces, Sze ged

The im mu ne de fen se of Dro sop hi la me la no gas ter re li es on the
co o pe ra ti on of hu mo ral and cell-me di a ted com po nents. The
cel lu lar im mu ne re ac ti ons are car ri ed out by spe ci a li zed im -
mu ne cells, the he mocy tes. The dif fe ren ti a ti on of im mu ne
cells be gins in early embr yo nic sta ges: two me so der mal seg -
ments gi ve ri se to two in de pen dent he mocy te li ne a ges. The -
se li ne a ges form the lar val he ma to po i e tic com part ments: the
cir cu la ti on, the ses si le tis sue and the lymph gland. 

The cel lu lar arm of the Dro sop hi la im mu ne res pon se
comp ri ses morp ho lo gi cally and func ti o nally dis tinct he mocy -
te clas ses. Plas ma tocy tes are pha gocy tic cells, which are ma -
inly res pon sib le for en gul fing in va ding mic ro bes. Crystal cells
con ta in crystal li zed pro enzy mes, which, upon in duc ti on, are
re le a sed in to the he molymph and thro ugh to xic in ter me di ers
re sult in me la ni za ti on. The la mel locy tes ap pe ar upon im mu -

ne in duc ti on and form cap su les aro und lar ge fo re ign par tic -
les, which inc lu de tu mors and eggs of pa ra si tic wasps. Our
ear li er stu di es re ve a led that ef fi ci ent en cap su la ti on and the
sub se qu ent me la ni za ti on re qu i re the mo bi li za ti on of every
he mocy te com part ment. Al so, we re cently dis co ve red that a
por ti on of pha gocy tic plas ma tocy tes is ca pab le of trans for -
ming in to en cap su la ting la mel locy tes du ring this pro cess.

Our go al was to furt her un ders tand the plas ti city of the
he mocy te li ne a ges in the Dro sop hi la lar va. To in ves ti ga te this
phe no me non, we used a com bi na ti on of in vi vo li ne a ge tra -
cing trans ge nes and our mo le cu lar mar ker pa nel.

We de monst ra ted that alt ho ugh plas ma tocy tes can dif fe -
ren ti a te in to la mel locy tes fol lo wing im mu ne in duc ti on,
crystal cells (mar ked by lo zen ge li ne a ge tra cing) are unab le
to do so. Ho we ver, the ove rexp res si on of cer ta in ac ti va ting
fac tors by a li ne a ge tra cing trans ge ne in the crystal cell li ne -
a ge led to both li ne a ge au to no mo us and non-li ne a ge au to -
no mo us la mel locy te dif fe ren ti a ti on.

Our ex pe ri ments re ve a led that the re gu la ti on of la mel -
locy te dif fe ren ti a ti on con sists of at le ast two le vels: an upst -
re am, non-cell au to no mo us in duc ti on and a downst re am (cell
au to no mo us) res pon se. Our re sults al so sug gest that the abi -
lity of he mocy tes to trans form in to la mel locy tes dif fers in the
plas ma tocy tes and crystal cell li ne a ge. We the o ri ze that this
is pos sibly due to the lack of cer ta in upst re am fac tors in the
crystal cells, which is al so un der li ned by our fin ding that cir -
cum ven ting the se fac tors by ac ti va ted forms of downst re am
ele ments trig gers the dif fe ren ti a ti on of la mel locy tes from
this cell type as well.

AC TI VA TI ON OF THE FI CO LIN-LEC TIN PATH WAY DU RING 
AT TACKS OF HE RE DI TARY AN GI O E DE MA

DO ROTTYA CSU KA1, 2,  LEA MUNT HE-FOG2, EST RID HE IN2, 
ZSU ZSAN NA ZOT TER1, LI LI AN VAR GA1, ZOL TÁN PRO HÁSZ KA1, PE TER GAR RED2, 
HEN RI ET TE FAR KAS1

13rd De part ment of In ter nal Me di ci ne, Sem mel we is 
Uni ver sity, Bu da pest, Hun gary
2La bo ra tory of Mo le cu lar Me di ci ne, De part ment of Cli ni cal 
Im mu no logy, Rigs hos pi ta let, Fa culty of He alth Sci en ces, 
Uni ver sity of Co pen ha gen, Den mark

Int ro duc ti on: The ac ti va ti on of the plas ma enzy me systems
is in suf fi ci ently cont rol led in he re di tary an gi o e de ma ca u sed
by the de fi ci ency of func ti o nal C1-INH (HAE-C1-INH), a di sor -
der cha rac te ri zed by re cur rent sub cu ta ne o us and/or sub mu -
co sal ede ma to us at tacks. Re cently, a few stu di es sug ges ted
that it is not the MBL-lec tin path way, but the fi co lin-lec tin
path way (fi co lin-LP), which might play a ro le in the pat ho -
me cha nism of HAE-C1-INH. As the ro le of fi co lin-LP in the de -
ve lop ment of ede ma to us at tacks is still enig ma tic, we analy -
zed its ac ti vity du ring such epi so des.
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Met hods: Thirty-fi ve HAE pa ti ents, who ha ve ex pe ri en ced
se ve re ede ma to us at tacks on 112 oc ca si ons, we re en rol led.
We analy zed blo od samp les drawn du ring at tacks, and 39
samp les ob ta i ned from the sa me pa ti ents du ring symptom-
free pe ri ods. The se rum con cent ra ti ons of fi co lin-3, fi co lin-
3/MASP-2 comp lex, an ti ge nic C1-INH, C4, as well as the ex -
tent of fi co lin-3 me di a ted ac ti va ti on of the lec tin path way
(F3-TCC) we re me a su red using in-ho u se met hods. Com mer ci -
ally ava i lab le kits we re used to qu an tify C1-INH ac ti vity, as
well as C4d, and C3a le vels. 

Re sults: Le vels of func ti o nal C1-INH and fi co lin-3/MASP-
2 comp lex we re el eva ted (p=0.0009 and p=0.0224), whe re -
as F3-TCC was lo wer (p=0.0002) du ring at tacks, com pa red
with the symptom-free pe ri od of the sa me pa ti ents. Du ring
symptom-free pe ri ods, the ex tent of F3-TCC sig ni fi cantly cor -
re la ted to the con cent ra ti ons of an ti ge nic C1-INH (R=0.3152,
p=0.0006) and C4 (R=0.5307, p<0.0001), whe re as the fi co lin-
3/MASP-2 comp lex le vel cor re la ted sig ni fi cantly with the C4d
(R=0.8571, p=0.0107) con cent ra ti on. Du ring at tacks, the le -
vel of the fi co lin-3/MASP-2 comp lex cor re la ted with fi co lin-3
(R=0.5319, p=0.0025), func ti o nal C1-INH (R=0.5391,
p=0.0066), and C3a (R=-0.4981, p=0.0096) le vels. In te res -
tingly, an in ver se re la ti ons hip was fo und bet we en the fi co -
lin-3, MASP-2, as well as MAP-1 le vels, and the ti me from the
on set of the at tack to blo od samp ling. The le vels of fi co lin-2,
fi co lin-3 and MAP-1 we re slightly el eva ted du ring sub mu co -
sal at tacks, com pa red to the sub cu ta ne o us lo ca ti on. 

Conc lu si ons: The strong as so ci a ti on bet we en the le vel of
the fi co lin-3/MASP-2 comp lex and C1-INH ac ti vity sug gests
that the fi co lin-LP un der go es ac ti va ti on du ring ede ma to us at -
tacks in HAE-C1-INH pa ti ents. We pre su me that the fi co lin-3
me di a ted ac ti va ti on of LP may cont ri bu te to the con sump ti -
on of the small re ser ve of func ti o nal C1-INH and thus, it can
le ad to un cont rol led ac ti va ti on of the plas ma cas ca de sys-
tems, and the reby to ede ma for ma ti on.

THE RO LE OF MAN NO SE BIN DING LEC TIN IN IN FEC TI O US
COMP LI CA TI ONS OF HE MA TO-ON CO LO GIC DI SE A SES

MA RI AN NA DO BI1, 2, ÁG NES SZI LÁ GYI1, DO ROTTYA CSU KA1, 
LI LI AN VAR GA1, ZOL TÁN PRO HÁSZ KA1, GÁ BOR KO VÁCS2, FE RENC FE KE TE3

1Sem mel we is Uni ver sity, III. De part ment of In ter nal 
Me di ci ne, Re se arch La bo ra tory, Bu da pest, Hun gary, 
2Sem mel we is Uni ver sity, II. De part ment of Pe di at rics, 
De part ment of He a ma to logy, Bu da pest, Hun gary, 
3He im Pál Child ren’s Hos pi tal, Ma da rász Stre et Bu il ding, 
De part ment of He ma to logy, Bu da pest, Hun gary

Int ro duc ti on: The app rop ri a te func ti on of the comp le ment
system is es sen ti al for pro tec ti on aga inst in fec ti ons in on co -
lo gic pa ti ents; partly be ca u se of the de ve lo ping ne ut ro pe nia
due to the ma lig nant di se a se and partly be ca u se of the che -

mot he rapy in du ced im mu no supp res si on. The key ele ment in
the ac ti va ti on of the comp le ment system via the lec tin path -
way is the app rop ri a te func ti o ning of man no se-bin ding lec tin
(MBL) and man no se-bin ding lec tin-as so ci a ted se ri ne pro te a -
se 2 (MASP2) comp lex. One of the li mi ting fac tors of this ac -
ti va ti on may be the low se rum con cent ra ti on of MBL.

The aim of our study was to find as so ci a ti on bet we en
poly morp hisms re sul ting in low MBL le vel and ac ti va ti on of
the MBL-MASP2 comp lex, and find con nec ti on bet we en the -
se ab nor ma li ti es and the fre qu ency and se ve rity of feb ri le
ne ut ro pe nic epi so des in child ren suf fe ring from he ma to-on -
co lo gi cal di se a ses.

Met hods: 97 child ren with he ma to-on co lo gi cal di se a ses
(76 ALL, 10 AML, 11 NHL) we re en rol led and fol lo wed from
the be gin ning of the the rapy for 8 months and se ve ral cha -
rac te ris tics of feb ri le ne ut ro pe nic epi so des we re re cor ded.
Ge noty pes of 4 MBL poly morp hisms (–221C/G, R52C, G54D,
G57E) we re de ter mi ned by re al-ti me PCR. Ac ti va ti on of the
MBL-MASP2 comp lex was eva lu a ted by ELI SA from samp les
ob ta i ned at the ti me of di ag no sis and du ring an in fec ti on.

Re sults: The num ber of feb ri le ne ut ro pe nic epi so des was
lo wer and the ti me un til the first epi so de was lon ger in pa ti -
ents with nor mal MBL le vel co ding ge noty pes, than in pa ti -
ents with low MBL le vel co ding ge noty pes (p<0.01). Pa ti ents
with wild type ge noty pes ha ve hig her chan ce for a lon ger
pe ri od wit ho ut feb ri le ne ut ro pe nia ac cor ding to the Kap lan-
Me i er sur vi val analy sis (p=0.01). A cor re la ti on bet we en the
MBL-MASP2 comp lex ac ti va ti on and the MBL ge noty pe was
fo und, mo re o ver ac ti va ti on le vel dec re a sed sig ni fi cantly du -
ring in fec ti ons (p=0.004) in pa ti ents with low MBL le vel co -
ding ge noty pes.

Conc lu si on: Our re sults sug gest that in fec ti ons af ter im -
mu no supp res si on the rapy in child ren suf fe ring from he ma to-
on co lo gi cal di se a ses are as so ci a ted with the MBL ge noty pe.
Chan ges of MBL-MASP2 ac ti va ti on con firm the im por tant role
of the lec tin path way in in fec ti ons. Our re sults may cont ri -
bute to the es ti ma ti on of risk for in fec ti ons in the fu tu re, that
may mo dify the ra pe u tic op ti ons for in di vi du als.

SIL VER NA NO PAR TIC LES IN DU CED CELL-DE ATH AND 
MI TO CHOND RI AL DA MA GE IN EARTH WORM CO E LO MOCY TES 

PÉ TER EN GEL MANN1, YU YA HA YAS HI2, 3

1De part ment of Im mu no logy and Bi o tech no logy, Cli ni cal 
Cen ter, Uni ver sity of Pécs, 
2iNA NO In ter dis cip li nary Na nos ci en ce Cen ter, Aar hus 
Uni ver sity, Aar hus, Den mark, 
3De part ment of Bi os ci en ces-Ter rest ri al Eco logy, Aar hus 
Uni ver sity, Sil ke borg, Den mark

Na no tech no logy is pro du cing lar ge amo unts of na no par tic les
(NPs) that are app li ed in in dustry, da ily li fe and he alth ca re.
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NPs are con si de red as a par tic le that has one or mo re ex ter -
nal di men si ons in the si ze ran ge of 1 - 100 nm. One of the
most wi dely used na no ma te ri als is the na no-sil ver (in clot -
hing, wo und-dres sing and sur gi cal inst ru ments), ma inly be -
ca u se of its wi de an ti mic ro bi al ac ti vity. Be ca u se of the va ri -
ety of na no tech no logy app li ca ti ons, NPs can en ter in to the
en vi ron ment thro ugh many ro u tes. Most to xi city and risk as -
sess ment stu di es of NPs fo cu sed on the hu man he alth and
the en vi ron men tal ef fects of na no par tic les are lar gely unexp -
lo red. It is known that sil ver na no par tic les (AgNPs) can in te -
ract with pat ho gens and im mu ne cells. For ins tan ce sil ver na -
no par tic les are re a dily ta ken up by pha gocy tic cells (mac rop -
ha ges) of in na te im mu nity that can le ad to inf lam ma tory
pro ces ses. The re la ti ve simp li city of in ver teb ra te im mu ne
func ti ons of fers a po ten ti ally sen si ti ve and ac ces sib le me ans
of mo ni to ring na no par tic le ef fects and comp lex in te rac ti ons
which ul ti ma tely af fect host re sis tan ce. Our cur rent un ders -
tan ding of the po ten ti al im pact of na no ma te ri als on in ver teb -
ra te im mu nity is li mi ted to only a hand ful of ini ti al stu di es
inc lu ding tho se on earth worms as an eco lo gi cal in di ca tor or -
ga nism. 

Re cently, we re por ted the cyto to xi city and ac cu mu la ti on
of sil ver na no par tic les in im mu ne cells (so cal led co e lo mocy -
tes) of Ei se nia fe ti da earth worms in vit ro. 

He reby, we as ses sed the co e lo mocy te sur vi val upon Ag+

and AgNP chal len ge using flow cyto metry ba sed as says. App -
lying An ne xin V/pro pi di um io di de sta i ning we ob ser ved that
Ag+ ions (EC20: 0.20 mg/mL; EC50: 0.60 mg/mL) and AgNPs
(EC20: 1.90 mg/mL; EC50: 6.40 mg/mL) ca u sed la te apop to -
sis/nec ro sis of co e lo mocy tes. Na no par tic les in du ced ROS for -
ma ti on le ad to mi to chond ri al da ma ge and cell de ath. Loss of
mi to chond ri al memb ra ne po ten ti al (de monst ra ted by JC-1
sta i ning) -rep re sen ting the mi to chond ri al da ma ge- was ob -
ser ved at hig her con cent ra ti on of Ag+ (EC20: 0.64 mg/mL)
and AgNP (EC20: 3.20 mg/mL, EC50: 7.8 mg/mL) com pa red
to the An ne xin V as says. Mo re o ver, io nomy cin evo ked cal ci -
um inf lux of co e lo mocy tes af ter AgNP tre at ments (EC20,
EC50) we re bi a sed at early ti me po ints. 

In the se ex pe ri ments, we de monst ra ted sub cel lu lar to xi -
co lo gi cal imp li ca ti ons ari sing from se lec ti ve up ta ke of na no -
ma te ri als in the co e lo mocy tes that might le ad to in ter-cel lu -
lar com mu ni ca ti ons of va ri o us co e lo mocy te sub po pu la ti ons
du ring the inf lam ma tory pro cess.

IDEN TI FI CA TI ON OF NE GA TI VE RE GU LA TORY ELE MENTS 
CO UN TE RAC TING THE PRO PI O NI BAC TE RI UM AC NES-IN DU CED
SIG NA LING PATH WAYS IN IN VIT RO CUL TU RED IM MOR TA LI ZED
KE RA TO NICY TES

LIL LA ER DEI1, GÁ BOR TAX1, SZIL VIA BE Á TA BOL LA1, EDIT UR BÁN3, 
LA JOS KE MÉNY1, 2, KOR NÉ LIA SZA BÓ2

1De part ment of Der ma to logy and Al ler go logy, Fa culty 
of Me di ci ne, Uni ver sity of Sze ged, Hun gary, 
2MTA-SZTE Der ma to lo gi cal Re se arch Gro up, Sze ged, Hun gary,
3Ins ti tu te of Cli ni cal Mic ro bi o logy, Uni ver sity of Sze ged,
Hun gary

Int ro duc ti on: Ac ne is the most com mon der ma to lo gi cal di se -
a se af fec ting a lar ge per cen ta ge of the ado les cent po pu la ti -
on. Un der spe ci al cir cums tan ces the ot her wi se skin com men -
sal Pro pi o ni bac te ri um ac nes (P. ac nes) bac te ri um plays a key
ro le in le si on de ve lop ment. The bac te ri um has be en shown
to in du ce im mu ne and inf lam ma tory events by the ac ti va ti -
on of pat ho gen re cog ni ti on re cep tors (e.g Toll-li ke re cep tors
2 and 4; TLR2-4) in hu man epi der mal ke ra ti nocy tes. Litt le is
known, ho we ver, abo ut the ne ga ti ve re gu la tory me cha nism
that co un te racts TLR ac ti va ti on, thus pro tects the host from
the pro lon ged, of ten dest ruc ti ve, un cont rol led inf lam ma ti on.

Met hods: In or der to iden tify and analy ze fac tors pla ying
a key ro le in the at te nu a ti on of the P. ac nes–in du ced TLR ac -
ti va ti on pro ces ses, we analy zed the mRNA exp res si on of se -
lec ted wellk nown ne ga ti ve re gu la tors of the se sig na ling
events (SI GIRR, TOL LIP, TNFA IP3, TNIP1). Cul tu red hu man im -
mor ta li zed ke ra ti nocy tes (HPV-KER) we re tre a ted with P. ac -
nes 889 stra in and the ge ne exp res si on chan ges we re fol lo -
wed by re al ti me RT-PCR.

Re sults: Our re sults show that all the in ves ti ga ted ne ga ti -
ve re gu la tors are exp res sed in HPV-KER cells. Mo re o ver, the
TNFA IP3 and TNIP1 mRNS exp res si on ex hi bi ted tran si ent chan -
ges, re a ching a ma xi mum at 6–12 ho urs af ter the bac te ri al tre -
at ment. The se pro ces ses se em to be do se-de pen dent, as pa -
ral lel with the inc re a se of the app li ed P. ac nes do se, the mRNA
exp res si ons of TNFA IP3 and TNIP1 al so inc re a sed, which may
be the re sult of a gro wing ra te of NF-kB ac ti va ti on. 

Conc lu si ons: Our study sug gests that in our in vit ro mo del
system P. ac nes ca u ses the do se-de pen dent ac ti va ti on of the
TLR sig na ling pro ces ses. Spe ci al ne ga ti ve re gu la tors do exist,
which can cont rol the se events, and can be im por tant for the
ma in te nan ce of epi der mal ho me os ta sis. 

Ba sed on our re sults we pro po se that the net ra tio of po -
si ti ve and ne ga ti ve re gu la tory pro ces ses can be im por tant
de ter mi nants of the in ten sity of P. ac nes dri ven in na te, and
inf lam ma tory events, and thus al so the se ve rity of in du ced
ac ne symptoms.
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IM MU NO LO GI CAL MET HODS TO IN VES TI GA TE AL LO IM MU NE
HA BI TU AL ABOR TI ON

D. FE KE TE1, E. UJ HE LYI1, GY. PET RÁ NYI1, Á. GA LAMB2, A. SZÉLL3,
A. PA JORZ, I. VÁ LYI-NAGY1

1Egye sí tett Szent Ist ván és Szent Lász ló Kór ház-
ren delôin té zet, Bu da pest, 
2Sem mel we is Egye tem II. Sz. Szü lé sze ti és Nôgyó gyá sza ti
Kli ni ka, Bu da pest, 
3Mik ro Mi ko Med G1 La bor, Bu da pest

Re cur rent spon ta ne o us abor ti on (RSA) is the oc cur ren ce of
preg nancy loss at 6-12th we ek of ges ta ti on des pi te nor mal
imp lan ta ti on and nor mal embr yo nic de ve lop ment. In se ve ral
ca ses whe re no ana to mi cal, ge ne tic, he ma to lo gic or en doc ri -
no lo gic ca u se or no in fec ti on can be fo und for RSA we spe ak
abo ut RSA of unk nown ca u se. In the se ca ses au to im mu -
ne/al lo im mu ne con di ti ons or im mu ne re gu la ti on di sor ders
can be the backg ro und. The iden ti fi ca ti on of the se im mu no -
lo gi cal re a sons and the ir pat ho lo gic ro le is in the fo cus of se -
ve ral in ves ti ga ti ons.Cli ni cal ob ser va ti ons un der lie that im mu -
not he ra pi es used to tre at RSA are ef fec ti ve only in tho se ca -
ses, whe re the im mu no lo gi cal ca u se of RSA is ac cu ra tely as -
ses sed. For this re a son a na ti o nal RSA com mit te e was fo un -
ded in 2013 at the 2nd De part ment of Obs tet rics and Gyna e -
co logy. In co o pe ra ti on with this com mit tee we int ro du ced a
comp lex pro to col for the in ves ti ga ti on of im mu no lo gi cal RSA
that con sists of the fol lo wing me a su re ments:

Flowcy to metryc ross match (bet we en the RSA pa ti ent and
her part ner): De tec ti on of IgG mo le cu les in the pa ti ent se rum
that re act with the T or B lymphocy tes of the part ner sho wing
HLA sen si ti za ti on or im mun re gu la ti on. 

Mi xed Le u kocy te Cul tu re (MLC) and bloc king an ti body
analy sis: Desc ri bes the amo unt of cel lu lar re ac ti vity bet we en
two do nors. By this met hod we can de ter mi ne the cel lu lar re -
ac ti vity of the pa ti ent aga inst the part ner and we can me a -
su re al so whet her the pa ti ents’ se rum con ta ins any fac tor
that mo di fi es this re ac ti vity. 

De ter mi na ti on of Th1-Th2 ra tio: The de ter mi na ti on of Th1
vs. Th2 cell ra tio is ba sed on me a su ring the ir sig na tu re cyto -
ki nes. Th1 do mi nan ce po ints to el eva ted cel lu lar im mu ne res -
pon se whi le Th2 do mi nan ce rep re sents hu mo ral im mu ne res -
pon se and supp res si ve im mun re gu la ti on.

Analy sis of na tu ral kil ler (NK) cells: The na tu ral kil ler
cells are res pon sib le for the eli mi na ti on of fo re ign or al te red
self cells (e.g. vi rus in fec ted or tu mo ur cells) from the body.
Ife le va ted NK cell num bers are de tec ted in the blo od and/or
the ir re ac ti vity is el eva ted me ans a ge ne ral up re gu la te dim -
mun re ac ti vity of the pa ti ent.

In the pre sent work we sum ma ri ze our ex pe ri en ce with
the 91 RSA pa ti ents in ves ti ga ted so far in our la bo ra tory. We
analy se the ef fi ci ency of the dif fe rent me a su re ments and
emp ha si ze the im por tan ce of the in teg ra ted eva lu a ti on of

the re sults.We fo und that el eva ted NK cell num bers and Th1
do mi nancy are com mon in pa ti ents.Most in for ma ti ve re sults
we re conc lu ded from the MLC me a su re ment, whe re 32% of
the pa ti ents sho wed hyper re ac ti vity aga inst the part ner and
77% of pa ti ents’ se rum con ta i ned fac tors that en han ced the
re ac ti vity. In cont rast, only 21 pa ti ents had com po nents in
the ir se rum that bloc ked the re ac ti on aga inst the part ner
cells.The flowcy to metryc ross match was only in for ma ti ve
when eva lu a ted to get her with the ot her re sults.

THE RO LE OF ABL FA MILY KI NA SES IN AU TO IM MU NE 
ARTH RI TIS

K. FU TO SI1, ZS. SZAT MÁ RI1, ANT HONY J. KO LES KE2, A. MÓ CSAI1

1Sem mel we is Uni ver sity Scho ol of Me di ci ne, De part ment 
of Physi o logy, Bu da pest, 
2Mo le cu lar Bi ophy sics & Bi o che mistry, Ya le Scho ol 
of Me di ci ne, Ya le Uni ver sity, New Ha ven, Con nec ti cut, USA

Backg ro und: The non-re cep tor tyro si ne ki na se c-Abl plays a
ro le in va ri o us cell pro ces ses. It has an on co ge nic co un ter -
part, the Bcr-Abl fu si on pro te in which ca u ses cer ta in hu man
le u ke mi as. Pre vi o us stu di es sug ges ted, that the Abl tyro si ne
ki na ses play a ro le in the func ti ons of ma tu re mye lo id cells.
In this pre sent study, we exa mi ned the func ti on of Abl and
its re dun dant pro te in Arg (Abl re la ted ge ne) in a mye lo id cell
me di a ted au to im mu ne arth ri tis.

Ma te ri als and met hods: The abl null mu ta ti on re sults in
pe ri na tal let ha lity, the re fo re to at ta in con di ti o nal de le ti on
of Abl, mi ce carr ying an Abl al le le with flan ked loxP si -
tes(Ablf lox) we re cros sed with mi ce exp res sing the Cre re com -
bi na se from the mye lo id-spe ci fic lysosy me M pro mo ter
(LysMcre). By this cros sing we ge ne ra ted LysMcre/cre Ablf lox/flox

(AblDmye lo id) mi ce with Abl de fi ci ency in the mye lo id com part -
ment. We al so tes ted Arg-de fi ci ent (Arg–/–) mi ce and Abl and
Arg du al de fi ci ency. De ve lop ment of au to an ti body-in du ced
arth ri tis was in du ced using the K/BxN se rum. The exp res si on
of Abl and Arg pro te in in va ri o us mye lo id com part ments
(neut rop hils, mac rop ha ges) was tes ted by im mu nob lot ting.

Re sults: The ge ne tic mu ta ti ons (AblDmye lo id and Arg–/–)
dra ma ti cally dec re a sed the exp res si on le vels of the se ki na ses
in mye lo id cells (ne ut rop hils and mac rop ha ges). Both
AblDmye lo id and the Arg-de fi ci ent mi ce sho wed the sa me mac -
ros co pic signs of au to an ti body-in du ced arth ri tis and the sa me
arth ri tis-in du ced loss of ar ti cu lar func ti on com pa red to wild
type mi ce. In ad di ti on, the do ub le mu ta ti on (AblDmye lo i dArg–/–)
al so did not af fect the di se a ses co ur se.

Conc lu si ons: Our re sults in di ca te that the Abl fa mily ki na -
ses in mye lo id cells (e.g. ne ut rop hils) are not in dis pen sab le
for the de ve lop ment of au to an ti body-in du ced arth ri tis in ex -
pe ri men tal mi ce.
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This work sup por ted by TÁ MOP 4.2.4.A/1-11-1-2012-
0001 Ányos Jed lik Fel lows hip.

MO LE CU LAR AND FUNC TI O NAL HE TE RO GE NE ITY OF HO NEY BEE
HE MOCY TES

ERI KA GÁ BOR1, TI BOR TÖ RÖK2, GÁ BOR CSOR DÁS1, VIK TOR HON TI1, 
ÉVA KU RUCZ1, IST VÁN AN DÓ1

1Ins ti tu te of Ge ne tics, BRC HAS, Sze ged, 
2De part ment of Ge ne tics, Uni ver sity of Sze ged, Sze ged 

Ho ney bee is an eu so ci al in sect with cos mo po li tan dist ri bu ti -
on; it be longs to the Hyme nop te ra or do. It has a subs tan ti al
im pact in pol li na ti on, thus in the de ve lop ment of bi o di ver -
sity, as well as, they are vi tal in pro du cing ho ney. In ho ney -
bee co lo ni es, among ot her set of symptoms, Co lony Col lap se
Di sor der has be co me com mon world wi de in the past few ye -
ars ca u sing ma jor eco no mic los ses. Im mu nity has a spe ci al
ro le in the de fen se aga inst the mic ro bi al and pa ra si tic da ma -
ges which ho ney be es are ex po sed to. In or der to re du ce this
eco no mic da ma ge it is ne ces sary to un ders tand the host-pat -
ho gen in te rac ti ons, ma inly, thro ugh the in ves ti ga ti on and un -
ders tan ding the struc tu re and the ma chi nery of ho ney bee
im mu nity. Li ke ot her in sects, ho ney bee has an ef fec ti ve im -
mu ne system with a cel lu lar- and a hu mo ral mo du le. Mo re -
o ver, be ing a so ci al spe ci es, ho ney bee uses al ter na ti ve stra -
te gi es, li ke hygi e nic be ha vi or and hi ve-fe ver, thus its im mu -
ne res pon se may has con ta in spe ci al ele ments as com pa red
to well known mo del-or ga nisms. Hu mo ral com po nents of the
ho ney bee’s im mu ne res pon se we re iden ti fi ed, ho we ver, our
un ders tan ding of the cell-me di a ted im mu ne-res pon se is
neg li gib le.  Cir cu la ting cells, so cal led he mocy tes, ha ve be en
de tec ted in the he molymph, ho we ver, the ir func ti on and the
dif fe ren ti a ti on of va ri o us blo od cell po pu la ti ons and the exis -
ten ce of he ma to po i e tic tis sue/s ha ve not be en re ve a led yet.

The aim of our re se arch is to de ve lop a to ol kit for the cha -
rac te ri za ti on and clas si fi ca ti on of the ho ney bee’s he mocy tes.
We ha ve iden ti fi ed clus te red im mu no lo gi cal mar kers on the
ba sis of the ir exp res si on pat terns on he mocy tes of the lar va
and of the adult. Furt her mo re, a cor re la ti on bet we en the
exp res si on-pat tern of the mar kers and the func ti on of the
blo od cells was re ve a led. 

The se he mocy te spe ci fic mar kers of fer me ans to study
the cell me di a ted im mu nity of the ho ney bee and a to ol for
the iden ti fi ca ti on of he ma to po i e tic tis su es and he mocy te li -
ne a ges with cha rac te ris tic func ti o nal pro per ti es in this eco no -
mi cally im por tant spe ci es.

PRE SEN CE OF CIR CU LA TING AU TO AN TI BO DI ES AGA INST 
IN TEG RIN ALP HA-6 IN PSO RI A SIS VUL GA RIS

BRI GIT TA GÁL1, MÁ RIA KISS1, LA JOS KE MÉNY1, 2, ZSU ZSAN NA BA TA-CSÖRGÔ1, 2

1De part ment of Der ma to logy and Al ler go logy, Uni ver sity 
of Sze ged, Sze ged, 
2MTA-SZTE Der ma to lo gi cal Re se arch Gro up, Uni ver sity 
of Sze ged, Sze ged

Int ro duc ti on: Pso ri a sis is a chro nic inf lam ma tory di se a se af -
fec ting the skin and the jo ints. We hypot he si zed that the ab -
nor mal la mi nin in teg rity desc ri bed in pso ri a tic unin vol ved
skin may re sult in in suf fi ci ent bin ding of in teg rin α-6 to its li -
gand (la mi nin) re sul ting in au to an ti body pro duc ti on. The pri -
mary func ti on of the α6β4 in teg rin he te ro di mer is to an chor
the ba sal epit he li al cells to the ba se ment memb ra ne zo ne.
An ti bo di es aga inst in teg rin α-6 can dis turb the der mal-epi -
der mal as so ci a ti on in vit ro that may cont ri bu te to the sus ta i -
ned chro nic inf lam ma ti on se en in pso ri a sis.

Met hods: Se rum samp les of 62 pa ti ents with pso ri a sis
vul ga ris and 36 pa ti ents with pso ri a tic arth ri tis and 20 he -
althy per sons as con tols we re col lec ted. Fo ur dif fe rent an ti -
ge nic epi to pes of in teg rin α-6 we re de fi ned with the use of
Pep ti deSt ruc tu re and PlotSt ruc tu re soft wa res. The pre sen ce
of an ti- in teg rin α-6 an ti bo di es in the se rum was de ter mi ned
by using ELI SA met ho do logy. Ten cont rol samp les we re al -
ways used per mic rop la te, in or der to de ter mi ne the op ti mal
cut off va lue on the ba sis of the ir op ti cal den si ti es.

Re sults: Cir cu la ting an ti bo di es aga inst at le ast one re -
com bi nant epi to pe of in teg rin α-6 pro te in we re fo und in
54.8% and 55.6% of pa ti ents with pso ri a sis and pso ri a tic
arth ri tis, res pec ti vely. Eigh te en pso ri a tic pa ti ents and 13 pa -
ti ents with pso ri a tic arth ri tis pre sen ted au to an ti bo di es to mo -
re than one an ti ge nic si tes of in teg rin α-6. Sixty-fo ur per cent
of the pa ti ents re ce i ved so me form of syste mic tre at ment.
Ho we ver, the re was no cor re la ti on bet we en the oc cur ren ce
of the se au to an ti bo di es and the on go ing tre at ment.

Dis cus si on: Our study pro vi des ev iden ce for the pre sen ce
of an ti- in teg rin α-6 an ti bo di es in pso ri a sis vul ga ris and pso -
ri a tic arth ri tis that may ca u se struc tu ral ab nor ma li ti es, the re -
fo re in the skin cont ri bu te to mic ro-wo unds and the cha rac -
te ris tic wo und-he a ling phe noty pe in pso ri a sis.
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EXP RES SI ON OF CARD18/ICE BERG IN HU MAN KE RA TI NOCY TES

ANI KÓ GÖB LÖS1, KOR NÉ LIA SZA BÓ2, AT TI LA BE BES1, ZSU ZSAN NA BA TA-
CSÖRGÔ1, 2, LA JOS KE MÉNY1, 2, MÁR TA SZÉLL2, 3

1De part ment of Der ma to logy and Al ler go logy, Uni ver sity 
of Sze ged, Hun gary, 
2Der ma to lo gi cal Re se arch Gro up of the Hun ga ri an Aca demy
of Sci en ces, Sze ged, Hun gary, 
3De part ment of Me di cal Ge ne tics, Uni ver sity of Sze ged, 
Hun gary

Int ro duc ti on: Our re cent lar ge sca le ge ne exp res si on study
has re ve a led CARD18/ICE BERG as a dif fe ren ti ally exp res sed
transc ript in pso ri a tic unin vol ved epi der mis com pa red to he -
althy epi der mis. CARD18/ICE BERG is a ne ga ti ve re gu la tor of
inf lam ma so me ac ti va ti on, thus IL-1β ma tu ra ti on. It is al so
well-known that ke ra ti nocy te-de ri ved IL-1β plays an im por -
tant ro le in the pat ho ge ne sis of pso ri a sis. The re fo re, we ai -
med to study the exp res si on of CARD18/ICE BERG in dif fe ren -
ti a ting hu man ke ra ti nocy tes and in res pon se to va ri o us pso -
ri a sis-re la ted stress fac tors.

Met hods: The exp res si on of CARD18/ICE BERG mRNA was
fol lo wed in spon ta ne o usly dif fe ren ti a ting nor mal hu man ke -
ra ti nocy tes, in ke ra ti nocy tes trans fec ted with a synthe tic DNA
ana lo gue (poly dA/dT) and in or ga noty pic skin cul tu res in cu -
ba ted with T-cell lympho ki nes (GM-CSF, INFg, IL-3).

Re sults: The CARD18/ICE BERG mRNA was exp res sed at
low le vels in pro li fe ra ting ke ra ti nocy tes and its exp res si on
was in du ced by the dif fe ren ti a ti on of the cells. Trans fec ti on
of ke ra ti nocy tes with a synthe tic DNA ana lo gue slightly el -
eva ted the exp res si on of CARD18/ICE BERG mRNA. The in du -
ci bi lity of CARD18/ICE BERG upon T-cell lympho ki ne in duc ti on
sho wed dif fe ren ces in pso ri a tic unin vol ved epi der mis com pa -
red to nor mal hu man epi der mis. The ba sal exp res si on le vels
we re re la ti vely high, and co uld not be furt her in du ced in the
pso ri a tic unin vol ved epi der mis in res pon se to T-cell lympho -
ki nes. This was in cont rast to what was fo und in the he althy
skin, whe re lo wer ba sal exp res si on le vels we re de tec ted, but
the se we re in du cib le in res pon se to the sa me tre at ment

Conc lu si ons: Our re sults de monst ra ted that the mRNA
exp res si on of CARD18/ICE BERG can be in du ced by va ri o us
pso ri a sis-re la ted stress fac tors in hu man ke ra ti nocy tes and
we hypot he si ze that its high-le vel but unin du cib le exp res si -
on in the unin vol ved pso ri a tic epi der mis cont ri bu tes to the
sus cep ti bi lity to the di se a se.

ANALY SIS OF GRANZY ME B EXP RES SI ON OF PE RIP HE RAL 
B CELLS IN SJÖG REN’S SYNDRO ME

EDIT GYI ME SI, GÁ BOR PAPP, ZOL TÁN KE RÉK GYÁR TÓ, KRISZ TI NA SZA BÓ, 
ÉVA ZÖLD, MAR GIT ZE HER

Uni ver sity of Deb re cen, Me di cal and He alth Sci en ce Cen ter,
De part ment of Me di ci ne, Di vi si on of Cli ni cal Im mu no logy, 
Deb re cen

Int ro duc ti on: B cell hype rac ti vity, al te red B cell sub set com -
po si ti on and el eva ted se rum le vels of so lub le in ter le u kin-21
(IL-21) was pub lis hed in pri mary Sjög ren’s syndro me (pSS).
The se rin pro te a se Granzy me B (GrzmB), furt her mo re in te rac -
ti on of in va ri ant NKT (iNKT) cells with B cells may al so ha ve
po ten ti al sig ni fi can ce in au to im mu ne pro ces ses. B cell GrzmB
sec re ti on is in du cib le by IL-21 and B-cell re cep tor (BCR) en -
ga ge ment. Our go al was to in ves ti ga te the exp res si on of
GrzmB in pe rip he ral B cells and CD5+ B cell sub sets of pa ti -
ents with pSS, the le vel of B cell IL-21 re cep tor (IL-21R) exp -
res si on and the cont ri bu ti on of iNKT cells to IL-21 pro duc ti on
in pSS.

Pa ti ents and met hods: Twenty pSS pa ti ents and 12 he -
althy cont rols we re inc lu ded. B cell int ra cel lu lar GrzmB exp -
res si on was de ter mi ned af ter sti mu la ti on of pe rip he ral blo od
mo no nuc le ar cells (PBMC) with re com bi nant IL-21 and an ti-
BCR an ti body for 20 ho urs. In the last fo ur ho urs Bre fel din A
was ad ded. IL-21R (CD360) exp res si on was de ter mi ned in
uns ti mu la ted PBMC. In both ca ses the cells we re sur fa ce la -
bel led with CD5-FITC and CD19-PC5, and int ra cel lu lar sta i ning
was per for med with an ti- GrzmB –PE or CD360-PE.

iNKT cell IL-21 exp res si on was analy sed af ter 6 ho ur sti -
mu la ti on with PMA/Io nomy cin in the pre sen ce of Bre fel din A
and in cu ba ting the cells with 6B11-PE, CD3-PC7 and then IL-
21-APC. Co ul ter Fix and Perm kit was used for int ra cel lu lar
sta i ning. Cells we re analy sed on FACS Ca li bur or Co ul ter FC500
flow cyto me ter.

Re sults: The CD5+ B cells, but not all CD19+ B cells of pa -
ti ents with pSS sho wed an el eva ted ba se li ne GrzmB exp res -
si on com pa red to cont rol samp les (P<0.05; Mann-Whit ney
test).

In sti mu la ted samp les, the spe ci fic GrzmB exp res si on (sti -
mu la ted – uns ti mu la ted) on CD19+ B cells en han ced, but not
sig ni fi cantly, and inc re a sed sig ni fi cantly on CD5+CD19+ B cells
of pSS pa ti ents (P<0.05; Mann-Whit ney test). 

The int racy top las mic IL-21 exp res si on of iNKT cells el eva -
ted sig ni fi cantly in pSS pa ti ents gro up (P<0.05; Stu dent t-
test). The re was no dif fe ren ce in the exp res si on le vel of IL-
21R on CD19+B and CD5+CD19+ B cell sub sets in pSS pa ti ents.

Conc lu si ons: En do ge ne o us IL-21 may ab le to sti mu la te in
vi vo the CD5+ B cell GrzmB exp res si on in pSS pa ti ents.  On the
ba sis of our re sult the IL-21 may play a ro le in the pat ho ge -
ne sis of Sjög ren’s syndro me by inc re a sing GrzmB in B cells
and can in du ce the au to re gu la ti on of the CD5+ B cells. Our da -
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ta sug gest that in pSS the IL-21R exp res si on of B cells pro -
bably ha ve no ef fect, but the pro duc ti on of IL-21 by iNKT cells
can cont ri bu te to the re gu la ti on of B cell GrzmB exp res si on.

CHA RAC TE RI ZA TI ON OF AN IN DU CED MU RI NE MO DEL 
OF SYSTE MIC LU PUS ERYT HE MA TO SUS

ÁKOS HOR NUNG1, 2, RO BER TA FAJ KA-BO JA2, ÉVA KRIS TON-PÁL2, 
LÁSZ LÓ KO VÁCS1, ÉVA MO NOS TO RI2

1Uni ver sity of Sze ged, Fa culty of Me di ci ne, Rhe u ma to logy 
Cli nic, Sze ged, 
2MTA Bi o logy Re se arch Cent re, Ins ti tu te of Ge ne tics, Sze ged

Int ro duc ti on: Syste mic Lu pus Eryt he ma to sus (SLE) is a chro -
nic, mul ti-or gan au to im mu ne syndro me cha rac te ri sed by B-
cell hype rac ti vity, au to re ac ti ve an ti body pro buc ti on and
aber rant T-cell func ti on and apop to sis. Tho ugh chan ges in im -
mu ne func ti on are partly un ders to od, the ro ot ca u ses and
mo le cu lar me cha nisms of di se a se are still to be elu ci da ted.
To es tab lish a bet ter un ders tan ding of this di se a se, our te am
uses an in du ced mu ri ne mo del that is pri med with a sing le
int ra pe ri to ne al in jec ti on of pris ta ne (a mi ne ral oil). The used
mo u se stra in is not ge ne ti cally pro ne to au to im mu nity, but
af ter pris ta ne in jec ti on, ex hi bit an as sort ment of symptoms
cha rac te ris tic of SLE. Our go al is to es tab lish a bet ter un ders -
tan ding of this po orly de fi ned met hod and as sess its use ful -
ness as a mo del of Lu pus.

Met hods: Two month old C57BL/6 (B6) fe ma le mi ce we -
re in jec ted pe ri to ne ally with eit her 0,5ml pris ta ne oil or a sa -
li ne so lu ti on. The mi ce we re sac ri fi ced eight we eks la ter and
we de ter mi ned the ra ti os of mo no nuc le ar cells (T-cell, B-cell
and mac rop ha ge) in the lymph no des, pe ri to ne al la va ge and
sple en using cytof lu o ri metry.

Re sults: The re we re no sig ni fi cant dif fe ren ces bet we en
ma in lympho id cell po pu la ti ons in the lymph no des of cont -
rol and pris ta ne in jec ted mi ce, ex cept that the ra tio of
CD4+FoxP3+ cells was con si de rably hig her in pris ta ne tre a ted
mi ce. Al so, the ra tio of CD11b+ mac rop ha ges ro se sig ni fi -
cantly in res pon se to pris ta ne in jec ti on. The mac rop ha ge po -
pu la ti on sho wed dra ma tic growth in the pe ri to ne al ca vity as
well, whi le B-cells, CD4+ and CD8+ T-lymphocy tes dec re a sed
com pa red to tho se of cont rols. Sple ens of pris ta ne in jec ted
ani mals we re sig ni fi cantly lar ger than cont rols, the ir T-cell
con tent dec re a sed slightly but sig ni fi cantly af ter Co nA sti mu -
lus, whi le LPS sti mu la ti on re sul ted in ap pe a ran ce of a CD11b+

po pu la ti on which was not pre sent in LPS sti mu la ted sple ens
of cont rol ani mals.

Dis cus si on: An inc re a sed FoxP3+ po pu la ti on in pe rip he ral
blo od of SLE pa ti ents is a well do cu men ted phe no me non. A
si mi lar chan ge in lymph no des of pris ta ne in jec ted ani mals
sug gests a si mi lar me cha nism, as the cells might dif fe ren ti a -
te be fo re en te ring the pe rip hery. Ca u ses of the inc re a sed

CD11b+ cell po pu la ti on in the lymph no des are unc le ar, mac -
rop ha ges might mig ra te he re from the pe ri to ne um to pre -
sent an ti gen. An inc re a se in CD11b+ cells is well do cu men ted
in the pris ta ne mo del. The se are mostly Ly6C+ mac rop ha ges
that ser ve a ro le in pha gocy to sis and in su la ti on of fo re ign
ma te ri al. In mi ce, the se cells – not plas macy to id dend ri tic
cells – sec re te INF-α, which is an im por tant fac tor in SLE pat -
ho ge ne sis. The re a son for the dec re a se in T- and B-cell po pu -
la ti ons in the pe ri to ne um is unc le ar, tho ugh they may mig ra -
te to the sple en af ter pris ti ne tre at ment. The inc re a sed sple -
en si ze is pro bably ca u sed by a strong inf lam ma ti on stem -
ming from the pris ta ne in jec ti on, which is subs tan ti a ted by
the pre sen ce of mac rop ha ges.

TÁ MOP-4.2.2.A-11/1/KONV-2012-0035

T-BET EXP RES SI ON IN RE GU LA TORY B CELLS

KRISZ TI NA HU BER, GAB RI EL LA SÁR MAY, DO ROTTYA KÖ VES DI

De part ment of Im mu no logy, Eöt vös Lo ránd Uni ver sity, 
Bu da pest, Hun gary

T-bet (Tbx21) was ori gi nally desc ri bed as a T cell spe ci fic
transc rip ti on fac tor that plays a cent ral ro le in Th1 de ve lop -
ment. It was re cently dis co ve red that T-bet has an im por tant
func ti on in B cells too; T-bet re gu la tes im mu nog lo bu lin class
swit ching and cont ri bu tes to the pro duc ti on of pat ho lo gic
IgG2a. From our re sults, we ha ve le ar ned that in B cells, T-bet
is re gu la ted by sig nals me di a ted thro ugh the B cell an ti gen
re cep tor and Toll-li ke re cep tor 9, the sa me re cep tor-me di a -
ted cas ca des that ha ve a well known im pact on the func ti on
of so-cal led re gu la tory B cells. Re gu la tory B cells are an in du -
cib le B cell po pu la ti on, cha rac te ri zed by cell sur fa ce phe noty -
pes and IL-10 pro duc ti on and by the supp res si ve ro le they
show du ring the re mis si on pha se of au to im mu ne di se a ses. 

Ba sed on the se know led ge, we we re very in te res ted in to
cha rac te ri ze the po pu la ti on of re gu la tory B cells and find out
mo re abo ut the ir supp res si ve func ti on on au to im mu ne pro -
ces ses. For this pur po se we ge ne ra ted the CIA mi ce (Col la ge-
In du ced-Arth ri tis in mi ce; an in du cib le ani mal mo del of hu -
man rhe u ma to id arth ri tis) and fol lo wed the chan ges in re gu -
la tory B cell num bers du ring the di se a se prog res si on. Iso la ted
re gu la tory B cells from the acu te and re mis si on pha ses of CIA
we re analy sed for T-bet and IL-10 exp res si ons in or der to find
out if the re was any con nec ti on bet we en T-bet exp res si on
and the supp res si ve func ti on of IL-10 on isoty pe swit ching
and au to im mu ne IgG2a an ti body pro duc ti on.

For the in duc ti on of CIA, fe ma le DBA/1J mi ce at 10 we eks
of age we re im mu ni zed with bo vi ne type II col la gen in comp -
le te Fre und's ad ju vant. Du ring the di se a se prog res si on mi ce
we re ob ser ved and sco red we ekly for cli ni cal signs of arth ri -
tis. Sple ens we re re mo ved du ring the acu te and re mis si on
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pha ses of arth ri tis and re gu la tory B cells we re sor ted by the -
ir cell sur fa ce cha rac te ris tics. For the analy sis of T-bet and IL-
10 mRNA exp res si ons RNA was iso la ted from sor ted cells,
con ver ted to cDNA and analy sed by re al-ti me RT-PCR. 

From our ex pe ri ments we fo und that in cor re la ti on with
the el eva ted se rum IgG2a le vels the ab so lu te num ber of re -
gu la tory B cells inc re a sed du ring the di se a se prog res si on,
mo re o ver ge ne exp res si on ex pe ri ments sho wed in du cib le
up re gu la ti on of IL-10 exp res si on by sig nals im por tant for re -
gu la tory B cells.

D. Kö ves di's work was sup por ted by the Eu ro pe an Uni on
and the Sta te of Hun gary, co-fi nan ced by the Eu ro pe an So ci -
al Fund in the fra me work of TÁ MOP 4.2.4. A/-11-1-2012-
0001 ‘Na ti o nal Ex cel len ce Prog ram’.

A DE SIG NED MI NI-FAC TOR H TO IN HI BIT AN TI-FAC TOR H 
AU TO AN TI BO DI ES

MI HÁLY JÓ ZSI1, 6, MA RIO HE BEC KER1, MA RÍA AL BA-DO MÍN GU EZ2, 
LUB KA T. RO U ME NI NA3, STE FA NIE RE U TERV, SA TU HYVÄ RI NEN4, 
MA RIE-AGNÈS DRA GON-DU REY3, 5, T. SA KA RI JO KI RAN TA4, 
PI LAR SÁN CHEZ-COR RAL2

1Ju ni or Re se arch Gro up for Cel lu lar Im mu no bi o logy, Le ib niz
Ins ti tu te for Na tu ral Pro duct Re se arch and In fec ti on Bi o logy,
Je na, Ger many; 
2Re se arch Unit, Hos pi tal Uni ver si ta rio La Paz – Idi PAZ, 
and CI BER de En fer me da des Ra ras, Mad rid, Spa in; 
3Cor de li ers Re se arch Cen ter, IN SERM; Uni ver si té Pi er re 
et Ma rie Cu rie; Uni ver si té Pa ris Des car tes, Sor bon ne Pa ris 
Ci té, Fran ce; 
4De part ment of Bac te ri o logy and Im mu no logy, Ha art man 
Ins ti tu te, Uni ver sity of Hel sin ki, Fin land; 
5Ho pi tal Eu ro pe en Ge or ges-Pom pi dou, Ser vi ce 
d’Im mu no lo gie Bi o lo gi que, APHP, Pa ris, Fran ce; 
6MTA-EL TE „Len dü let” Comp le ment Re se arch Gro up, 
De part ment of Im mu no logy, Eöt vös Lo ránd Uni ver sity, 
Bu da pest, Hun gary

Int ro duc ti on: Au to an ti bo di es to comp le ment fac tor H (FH)
are as so ci a ted with the kid ney di se a ses aty pi cal he moly tic
ure mic syndro me and C3 glo me ru lo pat hi es. Res to ring FH
func ti on co uld be a tre at ment op ti on for such di se a ses. The -
re fo re, we de sig ned a mi ni mi zed hu man FH (mi ni-FH) const -
ruct that di rectly com bi nes the two ma jor func ti o nal re gi ons
of FH, na mely the N-ter mi nal comp le ment re gu la tory do ma -
ins and the C-ter mi nal sur fa ce re cog ni ti on do ma ins. The aim
of this study was the comp re hen si ve func ti o nal cha rac te ri za -
ti on of mi ni-FH.

Ma te ri als and met hods: Re com bi nant mi ni-FH was exp -
res sed in in sect cells. In te rac ti on with C3b and C3d was
analy zed by sur fa ce plas mon re so nan ce. Bin ding to pent ra -

xins, ma lon di al dehy de epi to pes and ext ra cel lu lar mat rix was
analy zed by ELI SA. Co fac tor ac ti vity of bo und mi ni-FH was
me a su red by analy zing C3b cle a va ge with Wes tern blot. Cell
pro tec ti ve ac ti vity was analy zed by flow cyto metry using HU -
VEC. She ep eryth rocy tes we re used to me a su re comp le ment-
me di a ted cell lysis. Plas ma samp les of pa ti ents we re col lec -
ted af ter in for med con sent.

Re sults: Mi ni-FH bo und to C3b and had comp le ment re -
gu la tory func ti ons si mi lar to tho se of full-length FH. Mi ni-FH
bo und to C3d with hig her af fi nity com pa red to FH. Mi ni-FH al -
so bo und to the FH-li gands pent ra xin 3, C-re ac ti ve pro te in
and ma lon di al dehy de epi to pes. Mi ni-FH was func ti o nally ac -
ti ve when bo und to pent ra xins, ext ra cel lu lar mat rix and en -
dot he li al cells in vit ro and in hi bi ted C3 de po si ti on on the cells.
Di se a se-as so ci a ted au to an ti bo di es re cog ni zed mi ni-FH. Furt -
her mo re, mi ni-FH ef fi ci ently in hi bi ted comp le ment-me di a ted
lysis of host-li ke cells in pa ti ents’ plas ma ca u sed by an ti-FH
au to an ti bo di es that bind to the N- or the C-ter mi nal do ma ins
of FH. No tably, mi ni-FH was mo re ef fi ci ent in hi bi tor in the
cel lu lar as says than FH.

Conc lu si on: The se da ta sug gest that mi ni-FH, in ad di ti on
to bloc king an ti-FH au to an ti bo di es, co uld be po ten ti ally used
as a comp le ment in hi bi tor tar ge ting host sur fa ces and to rep -
la ce dysfunc ti o nal FH.

THE IM MU NO MO DU LA TORY RO LE OF THE EXT RA CEL LU LAR 
VE SIC LES IN EX PE RI MEN TAL MO DELS OF AU TO IM MU NE 
ARTH RI TIS 

ANI KÓ JU HÁSZ, BOR BÁ LA ARA DI, KRISZ TI NA PÁ LÓC ZI, AND RÁS FA LUS, 
EDIT BU ZÁS

Sem mel we is Uni ver sity, Ge ne tics, Cell- and Im mu no bi o logy

Backg ro und: The re cent dis co very of ext ra cel lu lar ve sic les is
one of the most sig ni fi cant fin dings in cell bi o logy of the past
de ca des. The uni ver sally and evo lu ti o na rily con ser ved sec re -
ti on of ext ra cel lu lar ve sic les plays an im por tant ro le in in ter -
cel lu lar com mu ni ca ti on. No wa days ext ra cel lu lar ve sic les att -
ract subs tan ti al at ten ti on be ca u se of the ir po ten ti al use as di -
ag nos tic and/or the ra pe u tic to ols.

Go als: To in ves ti ga te the im mu no mo du la tory ef fect of
mu ri ne thymus and sple en ext ra cel lu lar ve sic les in ex pe ri -
men tal mo dels of au to im mu ne arth ri tis. 

Met hods: Ext ra cel lu lar ve sic les we re iso la ted by dif fe ren -
ti al cent ri fu ga ti on and gra vity dri ven si ze filt ra ti on from 24h
su per na tants of thymocy tes and sple nocy tes iso la ted from
BALB/c and DBA1 mi ce. The amo unt of the ext ra cel lu lar ve -
sic les was stan dar di zed to pro te in con tent by a mic roB CA as -
say. BALB/c mi ce we re im mu ni zed int ra pe ri to ne ally by the
emul si on of hu man fe tal agg re can (par ti ally degly coly sa ted
by chon do i ti na se ABC di ges ti on) and DDA. Furt her mo re, in
DBA1 mi ce arth ri tis was in du ced by a pep ti de of glu co se-6-
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phosp ha te iso me ra se (GPI) and CFA. At the ti me of an ti gen
in jec ti on, so me gro ups of mi ce we re co-in jec ted int ra ve no -
usly with ext ra cel lu lar ve sic les sec re ted by eit her synge ne ic
thymus or sple en cells. The co ur se of cli ni cal arth ri tis was
cha rac te ri zed by cu mu la ti ve acu te arth ri tis sco res. To tal and
an ti gen-spe ci fic IgG and IgM le vels we re de ter mi ned by
ELISA at dif fe rent sta ges of arth ri tis in duc ti on.

Re sults: We ob ser ved the de ve lop ment of cha rac te ris tic
symptoms of arth ri tis af ter im mu ni za ti on with agg re can or
GPI pep ti de. Ac cor ding to our re sults, co-in jec ti on with thy-
mus ext ra cel lu lar ve sic les par ti ally pre ven ted the de ve lop -
ment of the arth ri tis. The cli ni cal symptoms we re slightly re -
du ced (the cu mu la ti ve arth ri tis sco res we re lo wer), and the
agg re can-spe ci fic and to tal IgM va lu es we re lo wer in the gro -
up co-in jec ted with ext ra cel lu lar ve sic les. In the arth ri tis mo -
del in du ced by GPI pep ti de we co uld al most fully pre vent the
de ve lop ment of the inf lam ma tory symptoms by co-in jec ti on
of ext ra cel lu lar ve sic les sec re ted by sple nocy tes.

Conc lu si on: Our da ta sug gest that ext ra cel lu lar ve sic les may
mo du la te im mu ne res pon ses and cli ni cal symptoms in arth ri tis.

IDEN TI FI CA TI ON AND CHA RAC TE RI ZA TI ON OF NO VEL 
HE MOCY TE-SPE CI FIC MO LE CU LES IN DRO SOP HI LA 
ME LA NO GAS TER

BE Á TA KA RI, GÁ BOR CSOR DÁS, VIK TOR HON TI, KA TA LIN ME DZIH RADSZKY FÖLKL, 
ZSU ZSAN NA DA RU LA, IST VÁN AN DÓ, ÉVA KU RUCZ

Bi o lo gi cal Re se arch Cent re of the Hun ga ri an Aca demy
of Sci en ces, Ins ti tu te of Ge ne tics, La bo ra tory of Im mu no logy,
Sze ged, Hun gary

In sects are ar med with an evo lu ti o na rily con ser ved cell me -
di a ted im mu ne-de fen se me cha nism, which may ser ves as a
pro toty pe of in na te im mu nity in all phyla of the ani mal king -
dom. The fru it fly, Dro sop hi la me la no gas ter, with its uni que
ge ne tic system, is one of the most sig ni fi cant mo del or ga -
nisms to study re gu la ti on of cell me di a ted im mu ne de fen se.
The ef fec tor cells of the cel lu lar im mu ne res pon se in the fru -
it fly are the he mocy tes (Hon ti et al., Dev. Comp. Im mu nol.
2013). The sub sets of he mocy tes exert a con cer ted ac ti on in
the cell me di a ted im mu ne res pon se. The plas ma tocy tes en -
gulf mic ro or ga nisms, the crystal cells are in vol ved in me la ni -
za ti on and the la mel locy tes par ti ci pa te in the en cap su la ti on
of lar ge fo re ign par tic les. La mel locy tes, the en cap su la ting
cells, may de ve lop from pha gocy tic plas ma tocy tes upon im -
mu ne in duc ti on. In the co ur se of plas ma tocy te-la mel locy te
tran si ti on the morp ho lo gi cal and func ti o nal chan ges can be
mo ni to red by the exp res si on pat tern of he mocy te-spe ci fic
mar ker mo le cu les (Ku rucz et al., Ac ta Bi ol. Hung. 2007); the
plas ma tocy te-spe cific mar kers be co me si len ced and mar kers,
de fi ning sub sets of la mel locy tes, are exp res sed se qu en ti ally
(Hon ti et al. Mol. Im mu nol. 2010). 

In ad di ti on to the al re ady iden ti fi ed he mocy te-spe ci fic
mar kers we de fi ned two no vel mar kers on sub po pu la ti ons of
plas ma tocy tes and la mel locy tes, H18 and 3A5. The H18 mo -
le cu le is rest ric ted to a sub po pu la ti on of plas ma tocy tes in
naïve ani mals, ho we ver, af ter im mu ne in duc ti on the pro por -
ti on of the H18 po si ti ve plas ma tocy tes is inc re a sed and the
mo le cu le is al so exp res sed on dif fe ren ti a ted la mel locy tes.
The exp res si on of H18 is re la ted to blo od cell dif fe ren ti a ti on
af ter im mu ne in duc ti on. The 3A5 mo le cu le is exp res sed in
the cytop lasm of a sub set of plas ma tocy tes and it is pre sent
in the he molymph too. Mass spect ro met ric analy sis of im mu -
nop re ci pi ta tes iden ti fi ed spe ci fic se qu en ce de ri ved from spe -
ci fic Dro sop hi la ORFs. The H18 mo le cu le is en co ded by the
Dro sop hi la ho mo log of the hu man Tet ras pa nin ge nes, which
are in vol ved in hu man in sig nal trans duc ti on, im mu ne cell
pro li fe ra ti on and ac ti va ti on. The 3A5 mo le cu le is en co ded by
the CG2233 ge ne, which has no hu man ho mo log, ho we ver, it
is well con ser ved among Dro sop hi li dae and is most li kely a
no vel clot ting fac tor.

Furt her analy sis of the func ti ons of the se mo le cu les will
pro vi de ad di ti o nal in for ma ti on on the mo le cu lar events of
blo od cell dif fe ren ti a ti on and the cell me di a ted im mu ne res -
pon se. 

This re se arch was sup por ted by grants from the Hun ga ri -
an Sci en ce Fo un da ti on (OT KA Grant NK 101730) and TÁ MOP
4.2.2.A-11/1KONV-2012-0035 (I.A.)

CLI NI CAL MA NI FES TA TI ONS AND THE RA PE U TIC CHAL LEN GES
OF HYPO COMP LE MEN TE MIC UR TI CA RI AL VAS CU LI TIS 
SYNDRO ME 

ÁG NES KI NYÓ1, LA JOS V. KE MÉNY2, ERI KA VAR GA1, ÉVA KE MÉNY3, 
LA JOS KE MÉNY1, ZSU ZSAN NA BA TA-CSÖRGÔ1

1De part ment of Der ma to logy and Al ler go logy, Uni ver sity of
Sze ged, Sze ged, Hun gary
2Uni ver sity of Sze ged, Sze ged, Hun gary
3De part ment of Pat ho logy, Uni ver sity of Sze ged, Sze ged,
Hun gary

Hypo comp le men te mic ur ti ca ri al vas cu li tis syndro me (HUVS)
is a dis tinct type of ur ti ca ri al vas cu li tis with mul ti or gan in vol -
ve ment, who se eti o logy and link with SLE and ot her im mu ne
di se a ses are still unk nown. The ma jor ma ni fes ta ti ons of HUVS
are chro nic ur ti ca ri al vas cu li tic le si ons, an gi o e de ma, laryn ge -
al ede ma, ocu lar inf lam ma ti on, arth ri tis, arth ral gia, obst ruc ti -
ve lung di se a se, re cur rent ab do mi nal pa in and glo me ru lo -
neph ri tis. We pre sent 4 pa ti ents who sho wed the typi cal
signs of hypo comp le men te mic ur ti ca ri al vas cu li tis syndro me,
inc lu ding ur ti ca ri al le si ons per sis ting mo re than 24 ho urs, re -
cur rent an gi o e de ma, ocu lar inf lam ma ti on, arth ri tis and arth -
ral gia. Two of them had prog res si ve obst ruc ti ve lung di se a se,



the third pa ti ent had glo me ru lo neph ri tis, and the fo urth pa -
ti ent did not show any furt her syste mic in vol ve ment. In the
au to im mu ne la bo ra tory re sults we fo und hypo comp le men te -
mia and rhe u ma fac tor po si ti vity in all ca ses, in one ca se ANA
po si ti vity with SS-A, SS-B po si ti vity, in one ca se bor der li ne
ds-DNA po si ti vity, in ot her one dsDNA and ANA bor der li ne
po si ti vity, whi le the last pa ti ent had only a mild ENA po si ti -
vity. The skin his to lo gi cal fin dings we re le u kocy toc las tic ur ti -
ca ri al vas cu li tis in all ca ses with im mu ne comp lex de po sits
con ta ins IgG, IgM and c3, and in 2 ca ses we sta i ned for c1q
and fo und strong po si ti vity at the ba sal memb ra ne. The the -
ra pe u tic out co me with usu al im mu no supp res si ve tre at ment
was in suf fi ci ent in every ca se, skin fla res and an gi o e de ma re -
cur red ir res pec ti vely of the rapy. HUVS is con si de red by so me
to be a SLE-as so ci a ted im mu no lo gi cal di se a se, whe re as ma-
ny ot hers con si der it a dis tinct di se a se en tity. Among our pa -
ti ents, 3 ful fil led the di ag nos tic cri te ria for SLE, but 1 pa ti ent
did not. The fact that not all HUVS pa ti ents ha ve SLE, and only
a mi nor frac ti on of SLE pa ti ents de ve lop HUVS, in di ca tes a dis -
tinct pat ho me cha nism for de ve lo ping HUVS.

SYK IS IN DIS PEN SAB LE FOR CpG-IN DU CED AC TI VA TI ON 
OF HU MAN B CELLS

MA RI ANN KREM LITZ KA1, 2, BER NA DETT VA LENT1, AN NA ER DEI1, 2

1De part ment of Im mu no logy, Eöt vös Lo ránd Uni ver sity, 
2Re se arch Gro up of the Hun ga ri an Aca demy of Sci en ces, 
Bu da pest, Hun gary

Backg ro und: B cells are ef fi ci ently ac ti va ted by CpG oli go de -
oxy nuc le o ti des (ODNs) re sul ting in pro-inf lam ma tory cyto ki -
ne and an ti body pro duc ti on ma inly via Toll-li ke re cep tor 9
(TLR9) and the ad ap tor mo le cu le mye lo id dif fe ren ti a ti on
mar ker 88 (MyD88). He re we iden ti fi ed a no vel, sple en tyro -
si ne ki na se (Syk) de pen dent path way which is in dis pen sab le
for CpG in du ced ac ti va ti on of hu man B cells.

Met hods: Res ting ton sil lar B cells we re sti mu la ted with
CpG. Ef fect of Syk in hi bi ti on on va ri o us B cells’ func ti ons (pro -
li fe ra ti on, cyto ki ne- and an ti body pro duc ti on) we re as ses sed.
Ac ti va ti on of Syk de pen dent path ways was in ves ti ga ted with
Wes tern Blot. 

Re sults: Sti mu la ti on of B cells re sul ted in ti me- and do se-
de pen dent Syk and src ki na se phosp hory la ti on, pro li fe ra ti on,
cyto ki ne and an ti body pro duc ti on. No tably, all the se func ti -
ons we re ab ro ga ted in the pre sen ce of Syk and Src in hi bi tors.
Syk was in du ced both via TLR9-de pen dent and –in de pen dent
man ners. Up ta ke of CpG ODNs was not re du ced in the pre -
sen ce of Syk in hi bi tor, ho we ver co-lo ca li za ti on of CpG and
TLR9 was cle arly re du ced af ter it. Exp res si on of TLR9 was sig -
ni fi cantly el eva ted af ter CpG sti mu la ti on, which was aga in
ab ro ga ted by Syk in hi bi tors.

Conc lu si ons: The se da ta in di ca te a new and al ter na ti ve

path way of CpG in du ced B cell sti mu la ti on thro ugh cell sur fa -
ce pat tern re cog ni ti on mo le cu les. CpG-in du ced Syk ac ti va ti on
is a pre re qu i si te for op ti mal de li very of CpG in to TLR9-con ta -
i ning en doly so so mes and for in duc ti on of its re cep tor, al lo -
wing ef fi ci ent pro pa ga ti on of TLR9-me di a ted sig na ling in hu -
man B cells.

AN AU TOC RI NE RE GU LA TORY LO OP IN FIB ROB LASTS BET WE EN 
THE KE RA TI NOCY TE GROWTH FAC TOR (KGF) AND THE 
EXT RA DO MA IN-A FIB RO NEC TIN (EDA+FN) MAY CONT RI BU TE
TO PSO RI A SIS PAT HO ME CHA NISM

BAR BA RA GU BÁN KONCZ NÉ1, KRISZ TI NA VAS1, AT TI LA BE BES1, 
MÁR TA SZÉLL2, 3, LA JOS KE MÉNY1, 2, ZSU ZSAN NA BA TA-CSÖRGÔ1, 2

1Uni ver sity of Sze ged, De part ment of Der ma to logy and 
Al ler go logy, Sze ged, Hun gary, 
2Uni ver sity of Sze ged, Der ma to lo gi cal Re se arch Gro up of the 
Hun ga ri an Aca demy of Sci en ces, Sze ged, Hun gary, 
3Uni ver sity of Sze ged, De part ment of Me di cal Ge ne tics, 
Sze ged, Hun gary

Int ro duc ti on: In our pre vi o us work we sho wed that the fib ro -
nec tin spli ce va ri ant EDA+FN, its re cep tor the alp ha5-in teg rin,
the ke ra ti nocy te growth fac tor (KGF) and its re cep tor (KGFR)
are ove rexp res sed in pso ri a tic unin vol ved skin com pa red to
nor mal skin. EDA+FN and KGF both sti mu la te ke ra ti nocy te
pro li fe ra ti on, mo re o ver KGF is al so known to in du ce alp ha5-
in teg rin exp res si on in ke ra ti nocy tes. In the pre sent work we
ai med to exa mi ne the re gu la tory me cha nism bet we en KGF,
KGFR, EDA+FN and FN1 in hu man fib rob lasts. 

Met hods: We si len ced FN1 with ge ne spe ci fic tri len cer-27
siR NA in hu man fib rob last. We car ri ed out re al-ti me RT-PCR,
im mu nocy to che mistry and flow cyto metry analy sis of
EDA+FN and KGFR 24 ho urs af ter ge ne spe ci fic si len cing of
FN1. Sec re ted KGF pro te in le vels we re de ter mi ned in FN1 si -
len ced hu man fib rob last samp les by ELI SA.

Re sults: FN1 mRNA (n=4) and pro te in (n=4) exp res si ons
dec re a sed by 80% in FN1 si len ced hu man fib rob lasts. The
EDA+FN spli ce va ri ant mRNA (n=4) and pro te in (n=4) exp res -
si ons we re al so re du ced 24 ho urs af ter ge ne spe ci fic si len -
cing of FN1. Knock down of the FN1 ge ne in nor mal hu man
fib rob lasts re sul ted in sig ni fi cantly inc re a sed KGFR (FGFR-2 II -
Ib re cep tor va ri ant) pro te in exp res si ons (n=4), ho we ver no
chan ges in the mRNA le vels we re ob ser ved (n=4). The amo -
unts of sec re ted KGF pro te in (n=4) we re sig ni fi cantly hig her
in hu man fib rob lasts 24 ho urs af ter ge ne spe ci fic si len cing of
FN1.

Conc lu si on: The se da ta in di ca te the exis ten ce of a pre vi -
o usly unk nown au toc ri ne re gu la tory net work in fib rob lasts
bet we en KGF, KGFR EDA+FN and FN1 that may be re le vant to
pso ri a sis pat ho me cha nism.

30

KONGRESSZUSI ÖSSZEFOGLALÓK / CONGRESS ABSTRACTS

Im
m

un
ol

óg
ia

i 
Sz

em
le

/
Im

m
un

ol
og

y 
Q

ua
rt

er
ly

 •
20

13
. 

V.
 é

vf
ol

ya
m

, 
3.

 s
zá

m



KONGRESSZUSI ÖSSZEFOGLALÓK / CONGRESS ABSTRACTS

31

Posters

DEC RE A SED GA LEC TIN-1 EXP RES SI ON AND APOP TO TIC 
AC TI VITY IN SYSTE MIC LU PUS ERYT HE MA TO SUS 

LÁSZ LÓ KO VÁCS1, ÁKOS HOR NUNG1, 2, MAG DOL NA DE ÁK1, ENIKÔ SZA BÓ2,
JU LI AN NA NO VÁK2, ÁG NES CZI BU LA2, RO BER TA FAJ KA-BO JA2, ÉVA MO NOS TO RI2

1Uni ver sity of Sze ged, Fa culty of Me di ci ne, De part ment 
of Rhe u ma to logy, 
2Hun ga ri an Aca demy of Sci en ces, Bi o lo gi cal Re se arch Cent re,
Ins ti tu te of Ge ne tics, Lymphocy te Sig nal Trans duc ti on 
La bo ra tory, Sze ged

Int ro duc ti on: Ga lec tin-1 (Gal-1) is a lec tin with im mu no mo -
du lant ac ti vi ti es. It has be en sug ges ted to cont ri bu te to the T
and B-lymphocy te dysfunc ti on ob ser ved in ani mal mo dels of
syste mic lu pus eryt he ma to sus (SLE). As the ef fects of Gal-1
ha ve not be en in ves ti ga ted on hu man samp les, the aim of
the aut hors was to com pa re the exp res si on of Gal-1, and the
apop to tic res pon se to exo ge no us Gal-1 bet we en T-cells of
SLE pa ti ents and he althy sub jects, and to de ter mi ne the Gal-
1 bin ding abi lity of ac ti va ted T-cells, as an al te red bin ding
pat tern may cont ri bu te to an im pa i red res pon se to apop to tic
sig nals. 

Met hods: T-cells we re se pa ra ted from pe rip he ral blo od of
16 SLE pa ti ents, and we re ac ti va ted with PHA. The re sults
we re com pa red with tho se on samp les from the sa me pa ti -
ent ta ken in (tre at ment-in du ced) re mis si on (n=9), and from
he althy cont rols (n=17). Int ra cel lu lar Gal-1 exp res si on at the
mRNA le vel was me a su red with qu an ti ta ti ve RT-PCR, and at
the pro te in le vel with ext ra- and int ra cel lu lar cytof lu o ri metry.
In or der to de ter mi ne the res pon se to exo ge no us Gal-1, ac ti -
va ted T-cells we re co-cul tu red with Gal-1-exp res sing and
non-exp res sing He La tu mo ur cells. Af ter 16 ho urs of co-cul tu -
re, the apop to sis ra te of T-cells was as ses sed with flu o res cent
An ne xin V-la bel ling by me ans of flu o res cent mic ros copy. The
cell sur fa ce bin ding of flu o res cent-la bel led Gal-1 was exa mi -
ned with flow cyto metry. 

Re sults: Gal-1 mRNA ex hi bi ted sig ni fi cantly lo wer exp res -
si on in SLE ac ti va ted T-cells than int he cont rols (0.25 vs 0.38,
p=0.02). Af ter suc cess ful the rapy, the amo unt of Gal-1 pro te -
in sig ni fi cantly inc re a sed as com pa red with that in the ac ti ve
di se a se sta te (3.17 vs 2.25, p=0.015). The pre sen ce of exo -
ge no us Gal-1 sig ni fi cantly inc re a sed the apop to tic ra te of the
he althy T-cells, whe re as the apop to tic cell de ath ra te of lu -
pus T-cells was sig ni fi cantly lo wer (re la ti ve apop to tic ra te:
12.2 vs 3.03, p=0.01). Gal-1 disp la yed dif fe rent cell sur fa ce
bin ding pat terns in the two gro ups.

Conc lu si ons: T-lymphocy tes from SLE pa ti ents pro du ce
less Gal-1 du ring ac ti ve di se a se, and, in pa ral lel, are re sis tant
to the apop to tic ef fects of exo ge no us Gal-1. The re du ced pro -
duc ti on and im pa i red re gu la tory ac ti vity of the im mu no supp -
res sant pro te in Gal-1 may play ro le in the pat ho ge ne sis of
SLE. The se re sults ob ta i ned with the use of T-cells from SLE
pa ti ents cor ro bo ra te the aut hors’ob ser va ti ons on Jur kat cells

which in di ca te that the emer gen ce of Gal-1 int ra cel lu larly
may sen si ti ze the T-cells to the apop to tic ef fects of exo ge no us
Gal-1. 

Sup por ted by TÁ MOP 4.2.2./A-11/1/KONV-2012-0035

WNT4 PRO MO TES TIS SUE DEST RUC TI ON DU RING LUNG AGING 
VIA IN HI BI TING PPARG EXP RES SI ON

TA MÁS KO VÁCS, VE RO NI KA CSÖN GEI, DÁ VID ERNSZT, DI Á NA FEL LER, 
JU DIT PONG RÁCZ

PTE ÁOK Gyógy sze ré szi Bi o tech no ló gia Tan szék

The con ti nu o us inc re a se of el derly po pu la ti on will put an
enor mo us pres su re on so ci al and me di cal ca re in the ne ar fu -
tu re. The re fo re ex pan ding the he althy li fes pan or dec re a sing
the oc cur ren ce of the age re la ted di se a ses are the big gest
chal len ges for de ve lo ped co unt ri es.

Whi le the aging of ot her or gans are stu di ed wi dely, the
mo le cu lar backg ro und of lung se nes cen ce is hardly known. In
the aging lung, the lung ca pa city dec re a sing and the for ma -
ti on of new al ve o li slow down even in the ab sen ce of di se a -
ses.

For the lung re ge ne ra ti on ATII cells are one of the most
im por tant fa cul ta ti ve pro ge ni tor cells. They are sup por ted by
the li po fib rob lasts. The nor mal func ti on is a PPARg de pen dent
me cha nism. The loss of the num ber of li po fib rob last will ca -
u se dest ruc ti on of ATII cell net work, which will le ad to dif fe -
rent age re la ted di se a ses such as COPD or IPF.

Re cent stu di es sug gest the ro le of Wnt mo le cu les in
aging. It was al re ady pro ven that Wnt pro te ins ha ve ro le in
dif fe rent fib ro tic and inf lam ma tory pro ces ses, li ke COPD and
IPF. But we still don’t know, are the re any con nec ti ons bet -
we en the se two pro ces ses?

In our stu di es 1 month and 24 months Balb/C mi ce lungs
we re com pa red first with com pu ted to mog rap hic tech ni que.
On the re cor dings is cle arly se en the en lar ge ment of the al -
ve o li, and it was al so pro ven with mic ros co pic sec ti ons with
He ma toxy lin-Eo sin sta i ning.

To in ves ti ga te the mo le cu lar pat tern of lung, first epit he -
li al and non-epit he li al cells we re se pa ra ted; by Ep CAM1 po si -
ti vity and ge ne exp res si on analy sis we re per for med. Be ca u -
se for the nor mal lung re ge ne ra ti on PPARg and ADRP are es -
sen ti al, they exp res si on we re me a su red with qu an ti ta ti ve re -
al ti me PCR, be si de Wnt mo le cu les. 

Our stu di es ha ve shown that Wnt4 are inc re a sed in epit -
he li al and non-epit he li al cells, which ba sed on li te ra tu re, can
dec re a se the PPARg exp res si on, which will le ad to the loss of
nor mal lung func ti on and ca u se COPD in el derly.



TRAN SI ENT RE CEP TOR PO TEN TI AL ANKY RIN 1 (TRPA1) 
RE CEP TOR HAS A PRO TEC TI VE RO LE IN DEXT RA NE-SUL FA TE 
IN DU CED MO U SE CO LI TIS

JÓ ZSEF KUN1, 3, ZSU ZSAN NA HE LYES1, 3, IST VÁN SZIT TER1, 3, ÁG NES KE MÉNY1, 
DÁ VID ERNSZT3, ÉVA SZÔKE1, 3, ÉVA SÁGHY1, TA MÁS KO VÁCS2, 
AND RÁS BOG NÁR2, KRISZ TI NA PO HÓCZKY1, TE RÉZ BA GOLY1, 
AD RI ENN MAR KO VICS1, ANI KÓ PER KECZ1, ZOL TÁN SÁN DOR1, ERI KA PIN TÉR1, 3

1De part ment of Phar ma co logy; 
2De part ment of Im mu no logy and Bi o tech no logy, Fa culty 
of Me di ci ne, Uni ver sity of Pecs, 12 Szi ge ti stre et, H-7624
Pecs, Hun gary; 
3Mo le cu lar Phar ma co logy Re se arch Gro up, Szen ta got hai
Re se arch Cen ter, Uni ver sity of Pecs, 20 If ju sag stre et, 
H-7624 Pecs, Hun gary

Tran si ent Re cep tor Po ten ti al Anky rin 1 (TRPA1) ca ti on chan -
nel ac ti va ti on on sen sory ner ves le ads to the re le a se of pro-
and an ti-inf lam ma tory ne u ro pep ti des. Its exp res si on was al -
so desc ri bed on non-ne u ral (e.g. epit he li al, im mu ne) cells,
but da ta on func ti o nal sig ni fi can ce are cont ra dic tory. The re -
fore, we in ves ti ga ted its ro le in a co li tis mo u se mo del.

Dext ra ne-sul fa te (DSS) was ad ded to the drin king wa ter
of ma le TRPA1 knoc ko ut (KO, n=11) and wildty pe (WT, n=9)
mi ce for 10 days. Di se a se ac ti vity in dex (DAI) was cal cu la ted
from we ight loss, sto ol con sis tency and blo od con tent. Exp -
res si on of TRPA1, the pro-inf lam ma tory tachy ki nins subs tan -
ce P, ne u ro ki nin A (NKA), ne u ro ki nin B (NKB) and NK1 tachy -
ki nin re cep tor was me a su red by qPCR, ra di o im mu nas say
(RIA) and im mu no his to che mistry. The le vels of in ter le u kin-1
be ta (IL-1β), tu mor nec ro sis fac tor alp ha (TNFα), B-lym-
phocy te che mo att rac tant (BLC) mRNA and pro te in we re me -
a su red by qPCR and Lu mi nex be ad-ba sed as say, res pec ti vely.
TRPA1 ac ti va ti on by the ago nist mus tard oil (200 µmol) was
de ter mi ned on iso la ted pe ri to ne al mac rop ha ges by flu o res -
cen ce cal ci um ima ging and on lymph no de-de ri ved T cells by
flow cyto metry. 

TRPA1 is pre sent on en te ric gang li on cells and mac rop ha -
ges, DSS up re gu la ted its exp res si on 4-fold on day 7 com pa -
red to the unt re a ted cont rol. In TRPA1 KO mi ce, DAI was sig -
ni fi cantly hig her com pa red to WTs which is sup por ted by the
sig ni fi cantly el eva ted le vels of subs tan ce P, NKA, NKB, NK1
re cep tor, IL-1be ta, TNFα mRNA and BLC pep ti de le vels in the
dis tal co lon. The func ti o na lity of TRPA1 ion chan nel was ev -
iden ced by Ca2+ inf lux as a res pon se to mus tard oil in WT
mac rop ha ges and T cells but not in TRPA1 KO cells. 

TRPA1 is up re gu la ted in the inf la med co lon, mac rop ha ges
and T cells exp ress func ti o nal chan nels. It exerts a cle ar pro -
tec ti ve ro le in DSS-in du ced co li tis by dec re a sing tachy ki nin,
NK1 re cep tor and cyto ki ne /che mo ki ne exp res si ons. 

SROP-4.2.2.A-11/1/KONV-2012-0024, SROP-4.2.2.B-10/
1/2010-0029. This re se arch was re a li zed in the fra mes of

SROP 4.2.4. A/2-11-1-2012-0001 „Na ti o nal Ex cel len ce Prog -
ram – Ela bo ra ting and ope ra ting an in land stu dent and re se -
ar cher per so nal sup port system con ver gen ce prog ram” The
pro ject was sub si di zed by the Eu ro pe an Uni on and co-fi nan -
ced by the Eu ro pe an So ci al Fund.

T CELL RE CONS TI TU TI ON STU DI ES IN ZAP-70 DE FI CI ENT MI CE

RÉ KA KU GYEL KA, KA TA LIN OLASZ, LIL LA PRE NEK, PÉ TER NÉ METH, 
TÍ MEA BER KI, FE RENC BOL DI ZSÁR

De part ment of Im mu no logy and Bi o tech no logy, Fa culty 
of Me di ci ne, Uni ver sity of Pécs

The ZAP-70 ki na se (70kDa Ze ta-Cha in As so ci a ted Pro te in)
plays a cent ral ro le in sig nal trans duc ti on thro ugh the an ti gen
re cep tor du ring T cell ac ti va ti on. The im por tan ce of the mo -
le cu le is cle arly de most ra ted when it is ab sent: se ve ral sig -
na ling path ways are in hi bi ted, and se ve re T-cell im mu no de -
fi ci ency ap pe ars both in hu mans and mi ce. The re a son of the
lat ter is that ZAP-70 is in dis pen sab le in T cell dif fe ren ti a ti on:
in its ab sen ce the ma tu ra ti on of T cells in the thymus is bloc -
ked in the do ub le po si ti ve (CD4+CD8+) sta ge, and, as a con se -
qu en ce no ma tu re T-cells can be fo und in the pe rip he ral
lympho id or gans. 

In our work we stu di ed the pos si bi li ti es of T cell re cons ti -
tu ti on in ZAP-70 de fi ci ent mi ce. We per for med adop ti ve
trans fer ex pe ri ments, whe re ZAP-70–/– mi ce we re re cons ti -
tu ted with bo ne mar row or thymus cells from the ir wild type
(ZAP-70 exp res sing) sib lings int ra he pa ti cally or int ra pe ri to ne -
ally. 

Ac cor ding to our re sults both trans fer tech ni qu es we re ef -
fec ti ve in res to ring T cells. Af ter the cell trans fers, blo od was
ta ken every 2 we eks to de tect the pre sen ce of T cells in the
blo od. The sur vi val of tho se ani mals which had T cells re cons -
ti tu ted ex ce e ded sig ni fi cantly tho se which we re im mu no de -
fi ci ent. Both flow cyto met ric me a su re ments and im mu no his -
to che mist ri cal sta i ning per for med af ter the ex pe ri ments (fol -
lo wing the trans fers) pro ved that T cells ap pe a red in the
sple en, lymph no des and gut as so ci a ted lympho id tis su es of
the ani mals. Furt her mo re, du ring the in ves ti ga ti on of cell
cons ti tu ti on of the thymus, we ha ve fo und that the ra tio of
CD4+ or CD8+ sing le po si ti ve cells inc re a sed sig ni fi cantly,
which in di ca ted the nor ma li sa ti on of T-cell ma tu ra ti on.

Thus, we ma na ged to es tab lish stab le chi me rism in ZAP-
70 de fi ci ent mi ce with two met hods. We pro ved that both
thymus and bo ne mar row ori gi na ted cells we re ab le to res -
to re the de ve lop ment of T-cells.

This work was sup por ted by the OT KA-K101493 re se arch
grant to Fe renc Bol di zsár. Fe renc Bol di zsár re ci e ves Bo lyai Já -
nos Re se arch Scho lars hip from the Hun ga ri an Aca demy of
Sci en ces.
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MO LE CU LES IN VOL VED IN THYMIC EPIT HE LI AL SE NES CEN CE 
IN VIT RO AND IN VI VO RE SULTS

KRISZ TI AN KVELL1, ANI KO FE JES1, DA VID ERNSZT1, JAN-ERIK WERRY1, 
PET RA GAL1, LASZ LO NAGY2, RO LAND FO IS NER3, JU DIT PONG RACZ1

1De part ment of Phar ma co lo gi cal Bi o tech no logy, Uni ver sity 
of Pecs, Hun gary, 
2De part ment of Bi o che mistry and Mo le cu lar Bi o logy, 
Uni ver sity of Deb re cen, Hun gary, 
3Max F. Pe rutz La bo ra to ri es, Me di cal Uni ver sity, Vi en na, 
Aust ria

Int ro duc ti on: The thymus un der go es ra pid in vo lu ti on com pa red
to ot her or gans. The thymic epit he li um shrinks and gi ves pla ce
to adi po se tis sue. This is fol lo wed by func ti o nal dec li ne in na i ve
T-cell pro duc ti on and sub se qu ently inc re a sed in ci den ce of in fec -
ti ons, can cers and au to im mu ne di se a ses. It is of high im por tan -
ce to iden tify mo le cu les res pon sib le for thymic adi po se in vo lu ti -
on or cent ral im mu ne se nes cen ce to pro long imu ne fit ness.

Met hods: For our ex pe ri ments we ha ve use da mo de cell
li ne (pri mary de ri ved mo u se thymic epit he li al cell li ne or
TEP1), en ri ched mo u se thymic epit he li al cells from cont rol
and al so knock-out mi ce for PPAR gam ma and LAP2alp ha. The
app li ed met hods inc lu de qRT-PCR for ge ne exp res si on, im -
mu ne-flu o res cent sta i ning for his to logy and mTREC qPCR to
as sess na i ve T-cell pro duc ti on.

Re sults – conc lu si on: Our da ta in di ca te that with age ing
the thymic epit he li um un der go es in di rect trans-dif fe ren ti a -
tion to wards adi pocy te li ne a ge. First the re is an ini ti al EMT
(epit he li al-to-me senchy mal) tran si ti on sta ge in to fib rob last-
li ke cells that sub se qu ently dif fe ren ti a te to wards adi pocy te
li ne a ge. The pro cess may be pro mo ted by LAP2alp ha or
PPAR gam ma, and may be slo wed down by Wnt4 ba sed on in
vit ro da ta. Ho we ver, in vi vo da ta show a mo re comp lex cons -
tel la ti on the re fo re furt her stu di es are re qu i red.

ANALY SIS OF THE ION AND MEMB RA NE HO ME OS TA SIS 
OF MIC RO VE SIC LES

MÁRK LAN GER, AND REA NÉ METH, EDIT BU ZÁS, BEN CE GYÖRGY

De part ment of Ge ne tics, Cell- and Im mu no bi o logy, 
Sem mel we is Uni ver sity, Bu da pest

Backg ro und: Mic ro ve sic les (MV-s) are cell-de ri ved struc tu res,
which are bor de red by a phosp ho li pid bi la yer, and ha ve mul -
tip le func ti ons inc lu ding im mu ne mo du la ti on, ha e mos ta sis
and in ter cel lu lar com mu ni ca ti on. Pro duc ti on of MV-s is an
evo lu ti o nary con ser ved cell-physi o lo gi cal phe no me non. Ext -
ra cel lu lar ve sic les  can be fo und in all bi o lo gi cal flu ids. The ir
bi o me di cal sig ni fi can ce inc lu de the ir po ten ti al exp lo i ta ti on as
bi o mar kers for many di se a ses, and/or as pos sib le car ri ers of
nuc le ic acids, or phar ma ce u tics.

Go al: We ai med at exa mi ning the ion ho me os ta sis and
memb ra ne in teg rity of U937 mo nocy te cell li ne de ri ved MV-
s with cal ci um dyes, using flow cyto metry.

Met hods: We used CCRF and U937 cell li ne de ri ved, and
hu man and mo u se ori gi na ted MV-s for our me a su re ments.
We se di men ta ted the MV-s by dif fe ren ti al cent ri fu ga ti on, and
pa in ted them, with cell per me ab le ion pa ints (Fluo4 and So -
di um Gre en), and com mon ve sic le mar ker An ne xin V. We
mo ni to red the cal ci um and so di um con cent ra ti on using flow
cyto metry. To pro ve memb ra ne in teg rity we sti mu la ted the
MV-s with A23187, and mo ni to red cal ci um con cent ra ti on. We
al so used LPS, con ca na va lin A, and PMA as sti mu lants.

Re sults: We pro ved that MV-s can be la be led using ion
dyes. This ho we ver  re qu i res int ra ve si cu lar es te ra se ac ti vity,
which in turn, is an in di rect pro of of int ra ve si cu lar enzy me
func ti on. The Fluo4 po si ti ve events we re al so An ne xin V. po -
si ti ve, pro vi ding ev iden ce for the ve si cu lar na tu re of the la -
be led struc tu res. Furt her pro of for this was pro vi ded by the
de ter gent sen si ti vity of the flu o res cent events: af ter the use
of 0.1% Tri ton X-100, we de tec ted ve sic le lysis. In ti me we
saw two pha ses of the ve si cu lar cal ci um sig nal. A slow cal ci -
um up ta ke was fol lo wed by a sud den cal ci um and dye dep -
le ti on 40-50 mi nu tes la ter. The A23187 sti mu la ti on (in 25 in -
de pen dent ex pe ri ments) ra i sed the cal ci um sig nal unam bi -
gu o usly in all spe ci mens (app rox. with 40%, p<0.01 pa i red t-
pro be). Twenty mi nu tes af ter sti mu la ti on, the cal ci um le vels
re tur ned to nor mal. PMA, LPS, and con ca na va lin A had no sig -
ni fi cant inf lu en ce on ve sic le cal ci um le vels what so e ver.

Conc lu si ons: Our re sults show that MV-s ha ve the ir own
ion and memb ra ne ho me os ta sis si mi larly to cells. The physi -
o lo gi cal sig ni fi can ce of this fact is unk nown, and ne eds to be
furt her in ves ti ga ted.

THE RO LE OF MUL TI NUC LE A TED GI ANT HE MOCY TES 
IN THE CELL-ME DI A TED IM MU NE RES PON SE 

ZI TA LER NER1, RÓ BERT MÁR KUS1, VIK TOR HON TI1, JÁ NOS ZSÁM BO KI1, 
SZIL VIA TÁ PAI, TA MÁS LU KA CSO VICH2, ÁR PÁD PÁR DUCZ3, GÁ BOR CSOR DÁS1, 
ÉVA KU RUCZ1, IST VÁN AN DÓ1

1Im mu no logy Unit, Ins ti tu te of Ge ne tics, BRC HAS, Sze ged, 
2De ve lop men tal Bi o logy Cen ter, Uni ver sity of Ca li for nia, 
Ir vi ne, USA 
3Ins ti tu te of Bi ophy sics, BRC HAS, Sze ged

In sects de ve lo ped a po wer ful im mu ne system – the pro toty -
pe of the in na te im mu ne system of ver teb ra tes – to in va ding
mic ro or ga nisms and pa ra si tes by the help of hu mo ral and
cel lu lar ele ments. In Dro sop hi la me la no gas ter, the com mon-
ly used mo del or ga nism to study in na te im mu nity, the cel lu -
lar el ments, the pha gocy tic plas ma tocy tes, the me la ni zing
crystal cells and the en cap su la ting la mel locy tes are or ga ni -
zed in three he ma to po i e tic com part ments, the lymph gland,



the cir cu la ti on and the ses si le he ma to po i e tic tis sue. Whi le
the im mu nity of D. me la no gas ter is ex ten si vely stu di ed, our
know led ge on the im mu ne res pon se of ot her Dro sop hi la spe -
ci es is still frag men tary. The aim of our re se arch is to un ders -
tand the ad ap ta ti on of the cell-me di a ted im mu nity to dif fe -
rent pa ra si tes wit hin Dro sop hi li dae. In the study, we analy -
zed the cell me di a ted im mu nity of Dro sop hi la ana nas sae, a
rep re sen ta ti ve of the ana nas sae subg ro up.

To de fi ne the he mocy te sub sets, func ti ons and ori gin in
this spe ci es, we de ve lo ped a to ol kit ba sed on im mu no lo gi cal
mar kers and a trans ge nic re por ter system, which al lows the
in vit ro analy sis and in vi vo ob ser va ti on as well as ma ni pu la -
ti on of he mocy tes and he ma to po i e tic com part ments.

In D. ana nas sae, plas ma tocy te and crystal cell morp ho logy
and func ti ons are si mi lar to tho se in D. me la no gas ter. Ho we -
ver, ins te ad of la mel locy tes – the en cap su la ting cell type of D.
me la no gas ter –, we ob ser ved spe ci al gi ant cells with fi lo po dia,
which we na med as Mul ti nuc le ar Gi ant Hemocy tes (MGHs).
The se MGHs ta ke part in the cap su le for ma ti on, and they eli -
mi na te the pa ra si tic wasp eggs ef fec ti vely wit ho ut me la ni za -
ti on, a re ac ti on cha rac te ris tic for the en cap su la ti on in D. me la -
no gas ter. The MGHs are de ri ved from the cir cu la ti on and the
ses si le tis sue, wit ho ut the in vol ve ment of the lymph gland;
the lat ter com part ment be ing a so ur ce of the en cap su la ting
la mel locy tes in D. me la no gas ter. This, and the in vi vo ob ser va -
ti on that the lymph gland pri ma rily con sists of dif fe ren ti a ted
plas ma tocy tes sug gest that the ma jor ro le of the lymph gland
in this spe ci es is to pro vi de plas ma tocy tes for the me ta mor-
p ho sis and for the adult sta ge. 

The analy sis of the im mu ne res pon se in D. ana nas sae re -
ve als di ver sity in the de ve lop ment of the in na te im mu ne
system in in sects sug ges ting a se lec ting pres su re of the host-
pa ra si te in te rac ti ons. In ad di ti on, as MGHs are si mi lar to ver -
teb ra te mul ti nuc le ar gi ant cells in gra nu lo mas, the re fo re we
be li e ve that the D. ana nas sae im mu ne system is a po wer ful
mo del to un ders tand ba sic me cha nisms of gra nu lo ma for ma -
ti on in ver teb ra tes. 

OP TI MI ZA TI ON OF AU TO MA TED CD8+ RE GI O NAL ME MORY 
T CELL ISO LA TI ON 

NI KO LETT LUP SA1, BAR BA RA MOL NÁR-ÉR SEK1, TÜN DE SI MON1, 
ANETT TÓTH1, BEN CE BA GI TA1, AND RÁS FA LUS2, EDIT BU ZÁS2, ZOL TÁN PÓS1

1„Len dü let”Ex pe ri men tal and Trans la ti o nal Re se arch Gro up,
Hun ga ri a n A ca demy of Sci en ces – Sem mel we is Uni ver sity,
Bu da pest, 
2De part ment of Ge ne tics, Cell- and Im mu no bi o logy, 
Sem mel we is Uni ver sity, Bu da pest

Tis su e re si dentcy to to xic me mory T cells (CD8+ Trm)rep re sent
a uni que gro up of the CD8+ T cell me moryp ro tec ting pe rip he -
ral tis su es and pro vi ding early alarm sig nals upon re call an ti -

gen chal len ge.De pen ding on tis sue lo ca li za ti onTrm cells ex-
p ress dif fe rent ho ming mar kers; on the ot her hand, inc re a sed
in teg rin αE (CD103) and CD69 exp res si on is a com mon fe a tu -
re of all known CD8+ Trm sub sets, re gard less of the ir or gan of
re si den ce.This pro ject aim sa ta bet ter un ders tan din gof the or -
gan-spe ci fic bi o mar kers, func ti o nal fe a tu res,es tab lish ment,
ma in te nan ce and re call res pon se of the CD8+ Trm cells.

We be li e ve that the most ade qu a te way to analy ze this
comp lex and lar gely unexp lo red fi eld is,to be gin wit ha
hypot he sis-free, comp re hen si ve,ge no mic sca le ge ne exp res -
si on analy sis of re gi o nal me mory T cells of va ri o us or gans.
Pur su ing this go al, the firs tand pro bably most chal len ging is -
sue to be sol ved is the iso la ti on of the se ra re and rat her vul -
ne rab le cells,that re qu i res a met ho do logy en su ring highly
pu re, ef fec ti ve, rep ro du cib le, and gent le cell ret ri e val that
do es not dec re a se vi a bi lity or comp ro mi ses func ti o na lity of
the se cells. To this end we se tup se ve ral no vel au to ma ted iso -
la ti on pro to cols, in di vi du ally ta i lo red to the ne eds of dis tinct
mu ri ne CD8+ or gan-re si dent Trm cells,ac ting by me ans of me -
cha ni cal and enzy ma tic tis sue pro ces sing. The pro cess is con -
duc ted with help of ahighly sen si ti ve cell se pa ra tor plat form
sup por ted by app rop ri a teR NA iso la ti on and amp li fi ca ti on
systems to al low sub se qu ent mic ro ar ray analy sis.

We suc cess fully iso la ted tis sue re si dent CD8+ Trm cells
from se lect or gan samp les (lung, small in tes ti ne, li ver,) of
mi ce on the C57Bl/6 backg ro und by using au to ma ted tis sue
pro ces sing with help of a Gent le MA CSOc to Dis so ci a tor.Sub se -
qu ent cell sor ting de pen ding on Trm mar kers (CD8b, CD103)
was car ri ed out on an au to MACS Pro Se pa ra tor system. Pu re
frac ti ons (93–98%) of Trm cells we re pro ces sed by an RNe -
asy Mic ro Kit for ult ra-low in putR NA amp li fi ca ti on with an
Arc tu rus Ri bo Amp HS PLUS Amp li fi ca ti on Kit and sub jec ted to -
mic ro ar ray ge ne exp res si on analy sis.

This iso la ti on stra tegy suc cess fully ret ri e vedt ho u sand sof
CD8+ Trm cells from va ri o us or gans,is highly ef fec ti ve, and
en su red both high pu rity, and rep ro du ci bi lity. The iso la ted
cells we re used for mic ro ar ray analy sis and the ir ge ne exp -
res sing pro fi le al so con fir med the ir iden tity as CD8+ Trm
cells.To our best know led ge, this is the first at tempt to con -
duct a com pa ra ti ve, hypot he sis-free, in-depth ge no mic sca le
analy sis on CD8+ Trm cells to ga in furt her in sight in to this uni -
que branch of CD8+ T cell me mory. 

COMP LE MENT FRAG MENT C3d IN HI BITS TLR9 AND BCR+TLR9
IN DU CED AC TI VA TI ON OF HU MAN B CELLS

BER NA DETT MÁ CSIK-VA LENT1, MA RI ANN KREM LITZ KA1, AN NA ER DEI1, 2

1De part ment of Im mu no logy, Eöt vös Lo ránd Uni ver sity, 
2Re se arch Gro up of the Hun ga ri an Aca demy of Sci en ces,
Bu da pest, Hun gary

Int ro duc ti on/Backg ro und: Comp le ment re cep tors type 1
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(CR1, CD35) and 2 (CR2, CD21) exp res sed by B lymphocy tes
play a cru ci al ro le in brid ging in na te and ad ap ti ve im mu nity.
By bin ding dif fe rent deg ra da ti on pro ducts of the third comp -
le ment com po nent, C3 – such as C3b and C3d – the se two re -
cep tors me di a te op po sing ef fects in hu man B lymphocy tes.
Na mely, CR2 en han ces the BCR me di a ted func ti ons whi le CR1
in hi bits tho se (Int. Im mu nol. 2013, J. Im mu nol. 2002 ).

Se ve ral mic ro bi al pat ho gens not only en ga ge BCR but can
trig ger B cell func ti ons by bin ding to Toll-li ke re cep tor 9
(TLR9), the mic ro bi al DNA sen sor of the in na te im mu ne
system. Be si des the BCR de pen dent sig nal ling, TLR9 al so sig -
ni fi cantly de ter mi nes the ac ti va ti on sta te of a B lymphocy te.
Mo re o ver, it is al so known that, theTLR9 and BCR ini ti a ted
sig nal ling path ways syner gi se at the le vel of MAPKs. 

Met hods: Our aim is to get in sight in to how comp le ment
re cep tors – es pe ci ally CR2 – might inf lu en ce the TLR9 in du ced
ac ti va ti on of hu man B cells. For the ex pe ri ments we used
C3d, the na tu ral li gand of CR2 im mo bi li zed on the sur fa ce of
the cul tu re pla tes, and me a su red the pro li fe ra ti on and
phosp hory la ti on of hu man res ting ton sil lar B cells. Cells we -
re sti mu la ted via BCR using su bop ti mal do se of F(ab’)2 an ti-
hu man IgG/M/A and via TLR9 using CpG ODN 2006 eit her se -
pa ra tely or si mul ta ne o usly. 

Re sults and Conc lu si ons: We show that clus te ring of CR2
by its na tu ral li gand sig ni fi cantly re du ces both the TLR9 and
BCR+TLR9 in du ced pro li fe ra ti on of res ting hu man ton sil lar B
cells. The se re sults de monst ra te that CR2 exerts a strong in -
hi bi tory ef fect on TLR9 de pen dent sig nal ling, which can not
be pre va i led by BCR trig ge ring. To see whet her ad di ti o nal B
cell func ti ons are al so af fec ted by the en ga ge ment of CR2,
the as sess ment of an ti body pro duc ti on and cyto ki ne re le a se
is in prog ress in our la bo ra to ri es.

Our re sults re ve al a so far un desc ri bed le vel of B cell re -
gu la ti on whe re comp le ment might be strongly in vol ved.

NO VEL FAC TOR S IN PSO RI A SIS PAT HO GE NE SI S 
AND PO TEN TI AL DRUG CAN DI DA TE S A RE  FO UND  WITH 
SYSTEMS  BI O LO GY APP RO ACH

MÁ TÉ MANC ZIN GER1, LA JOS KE MÉNY1, 2

1De part ment of Der ma to logy and Al ler go logy, Uni ver sity 
of Sze ged, Hun gary, 
2Der ma to lo gi cal Re se archG ro up of the Hun ga ri an Aca demy
of Sci en ces, Sze ged, Hun gary

Int ro duc ti on: Pso ri a sis is a mul ti fac to ri al inf lam ma tory skin
di se a se cha rac te ri zed by inc re a sed pro li fe ra ti on of ke ra ti -
nocy tes, ac ti va ti on of im mu ne cells and sus cep ti bi lity to me -
ta bo lic syndro me. Systems bi o logy app ro ach ma kes it pos sib -
le to re ve al no vel im por tant fac tors in the pat ho ge ne sis of
the di se a se. 

Met hods: Pro te in-pro te in, pro te in-DNA, mer ged (con ta i -

ning both pro te in-pro te in and pro te in-DNA) in te rac ti ons and
che mi cal-pro te in in te rac ti on net works we re const ruc ted con -
sis ting of dif fe ren ti ally exp res sed ge nes (DEG) bet we en le si -
o nal and non-le si o nal skin samp les of pso ri a tic pa ti ent -
sand/or the en co ded pro te ins. DEGs we re de ter mi ned by
mic ro ar ray me ta-analy sis using Me ta O MICS pac ka ge. We
used STRING for pro te in-pro te in, Cis RED for pro te in-DNA and
STITCH for che mi cal-pro te in in te rac ti on net work const ruc ti on.
Ge ne ral net work-, clus ter- and mo tif-analy sis we re car ri ed
out in each net work. 

Re sults and dis cus si on: Many pro te ins (BUB1B, CCNA2,
FYN and PIK3R1, SGK1) and transc rip ti on fac tors (AR, TFDP1)
we re iden ti fi ed as hubs, sug ges ting that the se fac tors might
be im por tant in pso ri a sis pat ho ge ne sis. BUB1B, CCNA2 and
TFDP1 might play a ro le in the hyperp ro li fe ra ti on of ke ra ti -
nocy tes, whe re as FYN and SGK1 may be in vol ved in the dis -
tur bed im mu nity in pso ri a sis. AR can be an im por tant link
bet we en inf lam ma ti on and in su lin re sis tan ce in pso ri a sis. A
cont rol ler sub-net work was const ruc ted from in ter lin ked po -
si ti ve fe ed back lo ops that with the ca pa bi lity to ma in ta in
pso ri a tic le si o nal phe noty pe. Analy sis of che mi cal-pro te in in -
te rac ti on net works de tec ted 37 drugs with pre vi o usly con fir -
med an tip so ri a tic ef fects, 29 drugs with so me ex pe ri men tal
ev iden ces, and 25 drugs with ca se re ports sug ges ting the ir
di se a se mo dif ying ef fects. In ad di ti on, 108 un pub lis hed drug
can di da tes we re al so fo und, that might ser ve fu tu re tre at -
ments for pso ri a sis.

PRO INF LAM MA TORY AND AN TI-INF LAM MA TORY CYTO KI NES
RE GU LA TE THE EXP RES SI ON OF CD3ζ-CHA IN IN HU MAN 
T LYMPHOCY TES

NI KO LETT MAR TON1, BAR BA RA MOL NÁR-ÉR SEK1, EDIT BU ZÁS1, 
GYÖRGY NAGY1, 2

1De part ment of Ge ne tics, Cell- and Im mun bi o logy, 
Sem mel we is Uni ver sity, Bu da pest, 
2De part ment of Rhe u ma to logy, Sem mel we is Uni ver sity, 
Bu da pest

Backg ro und: The CD3 ζ-cha in is cri ti cally im por tant in T
lymphocy te ac ti va ti on, dec re a sed exp res si on of the ζ-cha in
has be en re por ted in inf lam ma tory, au to im mu ne and ma lig -
nant di se a ses. ζ-cha in down re gu la ti on is com mon at si tes of
chro nic inf lam ma ti on. Ac cor ding to our ear li er da ta TNF tre at -
ment of hu man T lymphocy tes se lec ti vely down re gu la tes
CD3 ζ-cha in exp res si on in a do se de pen dent man ner, and
dec re a ses the ac ti va ti on in du ced IL-2 synthe sis. In the pre -
sent study we in ves ti ga ted the ef fect of pro inf lam ma tory
and an ti-inf lam ma tory cyto ki nes on the re gu la ti on of CD3 ζ
exp res si on. 

Ma te ri als and met hods: Jur kat cells and  pe rip he ral blood
mo no nuc le ar cells (PBMCs) we re tre a ted with 5, 15 or 40
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ng/ml of TNF, 20 or 80 ng/ml IL-1, IL-4, IL-6, IL-8, IL-10, IL-
13, IL-17 for 24 and 48 ho urs or left unt re a ted. ζ-cha in exp -
res si on was me a su red by Wes tern blot and by flow cyto -
metry.

Re sults: ac cor ding to our pre sent da ta IL-6, IL-8, IL-10, IL-
13, IL-17 dec re a se, whi le IL- 1 and IL- 4 do not al ter the exp -
res si on of the CD3ζ-cha in.

Conc lu si on: Our pre sent da ta in di ca te that both pro inf -
lam ma tory and an ti-inf lam ma tory cyto ki nes may re gu la te T
cell ac ti va ti on thro ugh re gu la ting CD3 ζ–cha in exp res si on.

IN VES TI GA TING THE PE RIP HE RAL BLO OD TIM-3 PO SI TI VE 
NK AND CD8+ T CELLS DU RING PREG NANCY

MA TYAS MEGGYES1, 4, EVA MI KO1, 4, BE A TA POL GAR1, 4, BAL INT FAR KAS2,
ZSOLT IL LES3, LASZ LO SZE RE DAY1, 4

1Uni ver sity of Pecs, Cli ni cal Cent re, De part ment of Me di cal
Mic ro bi o logy and Im mu no logy, Pecs, Hun gary, 
2Uni ver sity of Pecs, Cli ni cal Cent re, De part ment of Obs tet rics
and Gyna e co logy, Pecs, Hun gary, 
3De part ment of Ne u ro logy, Oden se Uni ver sity Hos pi tal, 
Oden se, Den mark, 
4Ja nos Szen ta got hai Re se arch Cent re, Pecs, Hun gary

Prob lem: TIM-3 (T-cell im mu nog lo bu lin and mu cin do ma in-
3) is a re la ti vely newly desc ri bed mo le cu le with a con ser ved
struc tu re and im por tant im mu no lo gi cal func ti ons. Mul tip le
im mu ne cells exp res sing TIM-3 the re fo re it has be en imp li ca -
ted both in ac ti va ti on and in hi bi ti on of im mu ne res pon ses.
Iden ti fi ca ti on of Ga lec tin-9 as a li gand for TIM-3 has es tab lis -
hed the Ga lec tin-9/TIM-3 path way as an im por tant ne ga ti ve
re gu la tor of Th1 im mu nity and to le ran ce in duc ti on. Da ta abo -
ut the ro le of TIM-3/Gal-9 path way in the pat ho ge ne sis of
hu man di se a ses is emer ging, but da ta abo ut the ir ro le du ring
hu man preg nancy is still not cle ar. We ha ve the re fo re in ves -
ti ga ted the num ber, phe noty pe and func ti o nal ac ti vity of
TIM-3+ pe rip he ral blo od mo no nuc le ar cells du ring he althy hu -
man preg nancy.

Met hods of study: 30 he althy preg nant wo men [first tri -
mes ter (n=10); se cond tri mes ter (n=10); third tri mes ter
(n=10)] and 15 non-preg nant cont rols we re inc lu ded in this
study. We me a su red the sur fa ce exp res si on of TIM-3 by cyto -
to xic T cells, NK cells and NK cell sub sets and Ga lec tin-9 exp -
res si on by re gu la tory T cells by flow cyto metry. We analy zed
the cyto ki ne pro duc ti on and cyto to xi city of TIM3+ and TIM3-
CD8 T and NK cells of non-preg nant and he althy preg nant
wo men at dif fe rent sta ges of preg nancy by flow cyto metry.
Se rum Ga lec tin-9 le vels we re me a su red by ELI SA.

Re sults: Our re sults show that the num bers of NK and
cyto to xic T cells and the ir TIM-3 exp res si on do not chan ge
bet we en the first, se cond and third tri mes ters of preg nancy.
Com pa red to non preg nant in di vi du als, re gu la tory T cells

show hig her le vel of Ga lec tin-9 exp res si on as preg nancy pro -
ce eds, which is in li ne with the da ta ob ta i ned analy zing se ra
for so lub le Ga lec tin-9. Cyto to xic T cells, NK cells and NK cell
sub sets exp res sing TIM-3 mo le cu le show al te red cyto ki ne
pro duc ti on and cyto to xi city du ring preg nancy com pa red to
non preg nant sta te.

Conc lu si on: Our re sults in di ca te that Ga lec tin-9 exp res sing
re gu la tory T cells, TIM-3+ cyto to xic T cells and NK cells co uld
play an im por tant ro le in the ma in te nan ce of he althy preg -
nancy.

This re se arch was sup por ted by the TÁ MOP 4.2.4.A/2-11-
1-2012-0001 ’Na ti o nal Ex cel len ce Prog ram’, OT KA 104960
and Ja nos Bo lyai Re se arch Scho lars hip of the Hun ga ri an Aca -
demy of Sci en ces to L. Sze re day.

NO VEL EV IDEN CES ON THE IM POR TANT CON NEC TI ON 
BET WE EN AL LER GIC SEN SI TI ZA TI ON AND SKIN BAR RI ER 
AL TE RA TI ONS

GÁ BOR MÓ CSAI1, 2, BE Á TA TÓTH3, LÁSZ LÓ MA RÓ DI3, KRISZ TI ÁN GÁS PÁR1, 2,
ANI KÓ KA PI TÁNY1, 2, ZSOLT DAJ NO KI1, 2, AND REA SZE GE DI1, 2

1De part ment of Der ma to logy, 
2De part ment of Der ma to lo gi cal Al ler go logy, 
3De part ment of In fec ti o us and Pe di at ric Im mu no logy, 
Uni ver sity of Deb re cen, Me di cal and He alth Sci en ce Cen ter,
Deb re cen, Hun gary

Int ro duc ti on: Re cently, in the de ve lop ment of al ler gic di se a -
ses the ro le of sen si ti za ti on thro ugh da ma ged bar ri er sur fa -
ces had be co me mo re app re ci a ted. Ge ne tic mu ta ti ons or ac -
qu i red al te ra ti ons in the exp res si on of dif fe rent skin bar ri er
mo le cu les (fi lagg rin, tight junc ti on pro te ins and se ri ne pro te -
a ses) are of ten con nec ted to an inc re a sed risk of IgE-me di a -
ted al ler gic sen si ti za ti on.

In the pre sent study our aim was to in ves ti ga te whet her
a well-func ti o ning skin bar ri er co uld in hi bit the de ve lop ment
of al ler gic sen si ti za ti on in spi te of ext re mely inc re a sed to tal
IgE le vels. The re fo re we com pa red skin bar ri er pa ra me ters
and al ler gic sen si ti za ti on in pa ti ents with ato pic der ma ti tis
(AD) and Hyper-IgE syndro me (HI ES), which di se a se is of ten
ac com pa ni ed by AD-li ke skin le si ons. 

Met hods: In our ex pe ri ments, STAT3 and FLG mu ta ti on
analy ses we re per for med in HI ES (n=7) and AD (n=30) pa ti -
ents. La bo ra tory pa ra me ters (se rum LDH and pe rip he ral blo -
od eo si nop hil co unts), im mu no lo gic al te ra ti ons (int ra cel lu lar
cyto ki ne sta i ning in blo od T cells), da ta on al ler gic sen si ti za -
ti on (to tal and spe ci fic IgE le vels, me di cal his tory), and skin
bar ri er chan ges [tran se pi der mal wa ter loss (TEWL), skin pH,
se rum and stra tum cor ne um thymic stro mal lympho po i e tin
(TSLP) le vels] we re exa mi ned.

Re sults: Mu ta ti on analy sis of STAT3 sho wed 100% po si ti -
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vity in HI ES pa ti ents, alt ho ugh all of them had FLG wild-type
ge noty pe con cer ning the two most com mon mu ta ti ons
(R501X and 2282del4), which we re fo und in 31% of our AD
pa ti ents in he te rozy go us form. Im pa i red Th17 cell num bers,
but nor mal bar ri er func ti ons we re fo und in HI ES pa ti ents, ba -
sed on TEWL, skin pH, se rum and stra tum cor ne um TSLP le -
vels. Skin bar ri er pa ra me ters we re sig ni fi cantly al te red in AD
pa ti ents. Al ler gic sen si ti za ti on was de tec ted in ne arly all AD
pa ti ents, whi le no signs of sen si ti za ti on oc cur red in HI ES.

Dis cus si on: Our workg ro up in ves ti ga ted skin bar ri er func -
ti ons of HI ES pa ti ents first in the li te ra tu re. The well-func ti o -
ning skin bar ri er in the se pa ti ents may exp la in the cont ra dic -
ti on bet we en the ext re mely high to tal IgE le vels and the lack
of al ler gic sen si ti za ti on. Our study un der li nes the im por tan ce
of skin bar ri er in the de ve lop ment of al ler gic sen si ti za ti on.

AZ IL-17 SZÉ RUM SZIN TEK EMEL KE DÉ SÉ HEZ A sRANK LI GAND
FO KO ZOTT KÉPZÔDÉ SE TÁR SUL POSZT ME NO PA U ZÁ LIS 
OS TE O PO RO SIS BAN

IL DI KÓ MOL NÁR1, ILO NA BO HATY2, VÁ RI ÉVA SO MO GYI NÉ1

1En do Med, Im mu nen dok ri no ló gia és Os te o po ro sis Cent rum,
Deb re cen, 
2Re gi o ná lis Vé rel lá tó Köz pont – Or szá gos Vé rel lá tó Szol gá lat, 
Deb re cen

Be ve ze tés: Az IL-17A pro inf lam ma to ri kus ci to kin je lentôs
csont vesz tést okoz hat. A poszt me no pa u zá lis os te o po ro sist a
csont re szorp ció túl sú lya jel lem zi, ami ben ki mu tat ha tó az
öszt ro gén hi ány és a fo ko zott im mun re ak ci ók egy más ra ha tá -
sa. Ko ráb bi vizs gá la ta ink emel ke dett IL-17A szé rum szin te ket
iga zol tak poszt me no pa u zá lis öszt ro gén hi ány ban. Az IL-17-
szin tek emel ke dé se szig ni fi káns össze füg gést mu ta tott a
csont vesz tés mér té ké vel. Újabb vizs gá la ta ink kal vá laszt ke -
res tünk, hogy az emel ke dett IL-17 szé rum szin tek mi lyen mó -
don okoz zák az os te o po ro sis ki a la ku lá sát. 

Mód sze rek: A szé rum IL-17A, sRANK (szo lu bi lis re cep tor
ak ti vá tor NF-κB) li gand, OPG (os te op ro te ge rin) szin te ket
enzy me-lin ked im mu no sor bent as say (ELI SA) mód szer rel
mér tük 94 (22 prae- és 72 poszt me no pa u zá ban lévô) nônél.
A csont vesz tés mér té két a lum ba lis ge rinc (L1-L4) DE XA vizs -
gá la tá val és a bo ne mi ne ral den sity (BMD) ill. a T-sco re ér té -
kek meg adá sá val ér té kel tük. A be te gek nem ré sze sül tek
csont rit ku lás el le ni ke ze lés ben, és ki zár tuk az on ko ló gi ai, en -
dok rin és au to im mun be teg ség ben szen vedôket.

Ered mé nyek: Poszt me no pa u zá lis os te o po ro sis ban (n=41)
je lentôsen emel ke dett IL-17A és sRANK li gand szin te ket, il -
let ve mér sé kel ten emel ke dett OPG -szin te ket kap tunk az os -
te o pe ni ás (n=31) nôkhöz ké pest (3,65±0,61 ng/ml vs
3,31±0,43 ng/ml, P<0,007 IL-17A ese té ben; 2,88±0,84
ng/ml vs 2,49±0,61 ng/ml, P<0,027 sRANK li gand es té ben;
1,43±0,07 ng/ml vs 1,39±0,07 ng/ml, P<0,038 OPG ese té -

ben). Az IL-17A szin tek ne ga ti van kor re lál tak a BMD
(P<0,022) és T-sco re (P<0,023) ér té kek kel. Ugyan ak kor po zi -
ti van kor re lál tak a sRANK li gand (P<0,009) és sRANK/OPG
há nya dos (P<0,023) ér té kek kel, de az OPG szin tek kel nem
mu tat tak össze füg gést.

Kö vet kez te té sek: A poszt me no-pa u zá lis IL-17A szin tek
emel ke dé se a fo ko zott csont vesz tést a csont res zorp ci ót fo ko -
zó sRANK li gand je lentôs emel ke dé sé vel okoz za.

IL28B CC GE NOTY PE: A PRE DIC TOR OF RES PON SE 
TO IN TER FE RON IN CHRO NIC HE PA TI TIS C VÍ RUS (hcv) 
IN FEC TI ON, AND IT IS AS SO CI A TED WITH INC RE A SED 
TH1 CYTO KI NE PRO DUC TI ON OF AC TI VA TED PE RIP HE RAL 
BLO OD MO NOCY TES AND LYMPHOCY TES

ALA JOS PÁR1, GAB RI EL LA PÁR1, TI MEA BER KI2, LÁSZ LÓ PÁ LIN KÁS2, 
PÉ TER KIS FA LI3, BÉ LA ME LEGH3 AND THE HUN GA RI AN VI RAL HE PA TI TIS STUDY

GRO UP*.
1First De part ment of Me di ci ne, 
2De part ment of Im mu no logy and Bi o tech no logy, 
3De part ment of Me di cal ge ne tics, Uni ver sity of Pécs, Pécs
* I. Tor nai, E. Frá ter, M. Papp (Deb re cen), D. Vár sze gi, 
A.Vinc ze, B. Hu nyady, Zs. Ne mes, Z. Pé ter fi (Pécs), F. Sza lay,
G. Len gyel, J. Fe hér, J. Schul ler (Bu da pest), M. Var ga (Bé kés- 
csa ba), J. Ger va in (Szé kes fe hér vár), A.Tus ná di (Szol nok), 
A. Ha ragh, Zs. Szin ku (Ka pos vár)

Aim: The ef fect of IL28B poly morp hisms on the out co me of
chro nic HCV ge noty pe 1 in fec ti on, as well as the as so ci a ti on
bet we en IL28B ge noty pes and the Th1/Th2 cyto ki ne pro duc -
ti on of ac ti va ted pe rip he ral blo od mo nocy tes and lymphocy -
tes we re in ves ti ga ted. 

Ma te ri als and met hods: To tal of 748 chro nic HCV ge noty -
pe 1 po si ti ve (HCV1) pa ti ents (365 ma le, 383 fe ma le; 18–82
ye ars) ha ve be en en rol led; 420 of them we re tre a ted with
PEG-IFN pus ri ba vi rin (P/R) for 24–72 we eks, and 195 pa ti -
ents (46.4%) achi e ved sus ta i ned vi ro lo gi cal res pon se (SVR).
For ge noty ping stu di es, DNA was iso la ted from pe rip he ral
blo od by stan dard de sal ting met hod. IL28B rs12979860 SNP
was de ter mi ned using Cus tom Taq man SNP Ge noty ping As -
says. For cyto ki ne stu di es, in 40 HCV pa ti ents TNF-α, IFN-g, IL-
2, IL-4 and IL-6 pro duc ti on by LPS-sti mu la ted mo nocy tes and
PMA-io nomy ci ne ac ti va ted lymphocy tes was me a su red from
the su per na tant of the cells, using FACS-CBA Bec ton Dic kin -
son test. The cyto ki ne le vels we re com pa red in the pa ti ents
with dif fe rent (CC, CT, TT) IL28B ge noty pes. 

Re sults: IL28B rs12979860 CC ge noty pe oc cur red with lo -
wer fre qu ency in HCV pa ti ents than in he althy cont rols (26.1%
vs 51.4%, p<0.001). The pa ti ents car ri ed T al le le with hig her
fre qu ency than cont rols (73.9%, vs 48.6%, p<0.001). P/R tre -
a ted pa ti ents with the IL28B CC ge noty pe achi e ved hig her SVR
ra te, than tho se with CT (58.6% vs 40.8%, p=0.002), or who
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car ri ed T al le le (41.8%, p=0.002). LPS-in du ced TLR-4 ac ti va ti -
on of mo nocy tes re sul ted in hig her TNF-a pro duc ti on in pa ti -
ents with IL28B CC ge noty pe com pa red to non-CC in di vi du als
(p<0.01). Si mi larly, inc re a sed TNF-a, IL-2 and IFN-g pro duc ti on
by lymphocy tes was fo und in IL28B CC car ri ers (p<0.01) 

Conc lu si on: IL28B CC ge noty pe exerts pro tec ti ve ef fect
aga inst chro nic HCV in fec ti on and may be a pret re at ment
pre dic tor of SVR du ring P/R the rapy. It is as so ci a ted with inc -
re a sed Th1 cyto ki ne pro duc ti on of ac ti va ted pe rip he ral blo od
mo nocy tes and lymphocy tes, which may play a ro le in IFN-
in du ced ra pid im mu ne cont rol and sus ta i ned vi ro lo gi cal res -
pon se of P/R tre a ted HCV1 pa ti ents.

INC RE A SED BA SE LI NE PRO INF LAM MA TORY CYTO KI NE 
PRO DUC TI ON IN CHRO NIC HE PA TI TIS C PA TI ENTS WITH RA PID
VI RO LO GI CAL RES PON SE TO PE GIN TER FE RON PLUS RI BA VI RIN

GAB RI EL LA PÁR1, LASZ LO SZE RE DAY2, 6, TI MEA BER KI3, LASZ LO PA LIN KAS3,
ME LIN DA HA LASZ2, 6 AT TI LA MI SE TA14, GE ZA HE GE DUS15, 
JU LIA SZE KE RES-BART HO2, ARON VINC ZE1, BE LA HU NYADY1, ALA JOS PAR1

1Uni ver sity of Pecs, First De part ment of Me di ci ne, Cli ni cal 
Cent re, 
2De part ment of Me di cal Mic ro bi o logy and Im mu no logy, 
3 of Im mu no logy and Bi o tech no logy, 
4De part ment of La bo ra tory Me di ci ne, 
5De part ment of Pat ho logy, 
6 Szen ta got hai Re se arch Cent re, Pecs, Hun gary

Backg ro und: Chro nic he pa ti tis C (CHC) pa ti ents achi e ving ra -
pid vi ro lo gi cal res pon se (RVR) on PEG-IFN/ri ba vi rin (P/R)
the rapy ha ve high chan ce of sus ta i ned vi ro lo gi cal res pon se
(SVR). To analy ze host im mu no lo gi cal fac tors as so ci a ted with
RVR, vi ral ki ne tics, phe noty pe dist ri bu ti on and Th1/Th2 cyto -
ki ne pro duc ti on by pe rip he ral blo od mo no nuc le ar cells
(PBMC) we re stu di ed pri or to and du ring P/R the rapy.

Met hods: TNF-α, IFN-g, IL-2, IL-6, IL-4 and IL-10 pro duc ti on by
PBMC we re me a su red af ter Toll-li ke re cep tor 4 (TLR-4) or phor bol
myris ta te ace ta te /Io nomy cin sti mu la ti on in 20 he althy cont rols
and in 50 CHC pa ti ents be fo re re ce i ving and du ring P/R the rapy.
RVR was achi e ved by 14, comp le te early vi ro lo gi cal res pon se
(cEVR) by 19 pa ti ents and 17 pa ti ents we re null-res pon ders (NR).

Re sults: Pa ti ents with RVR sho wed an inc re a sed ba se li ne
TNF-α and IL-6 pro duc ti on by TLR-4 ac ti va ted mo nocy tes and
inc re a sed IFN-g dec re a sed IL-4 and IL-10 pro duc ti on by
lymphocy tes com pa red to non-RVR pa ti ents. SVR was al so as -
so ci a ted with inc re a sed ba se li ne TNF-α pro duc ti on and dec -
re a sed IL-10 le vels com pa red to pa ti ents who did not achi e -
ve SVR. Ba se li ne IL-2 pro duc ti on was hig her in cEVR com pa -
red to NR pa ti ents. An ti vi ral tre at ment inc re a sed TNF-α, IL-6
pro duc ti on by mo nocy tes and IFN-g sec re ti on by lymphocy tes
and dec re a sed IL-4 and IL-10 pro duc ti on by lymphocy tes in
cEVR com pa red to NR pa ti ents.

Conc lu si on: RVR was as so ci a ted with inc re a sed ba se li ne
pro inf lam ma tory cyto ki ne pro duc ti on by TLR-4 sti mu la ted
mo nocy tes and by ac ti va ted lymphocy tes. In null-res pon ders
and in pa ti ents who did not achi e ve SVR both TLR-4 sen sing
func ti on and pro inf lam ma tory cyto ki ne pro duc ti on we re im -
pa i red, sug ges ting that mo du la ti on of TLR ac ti vity and cont -
rol led in duc ti on of inf lam ma tory cyto ki ne pro duc ti on may
pro vi de furt her the ra pe u tic stra tegy for CHC pa ti ents non-res -
pon ding to P/R tre at ment.

EF FECT OF NA TI VE AND OXI DA TI VELY MO DI FI ED EXO GE NO US
MI TO CHOND RI AL DNA ON THE FUNC TI ONS OF HU MAN PLAS -
MACY TO ID DEND RI TIC CELLS

KIT TI LIN DA PÁZ MÁN DI1, VIK TÓ RIA SÓ GOR1, IST VÁN BOL DOGH2, 
ÉVA RAJ NA VÖL GYI1, AT TI LA BÁ CSI1

1De part ment of Im mu no logy, Me di cal and He alth Sci en ce 
Cen ter, Uni ver sity of Deb re cen, Deb re cen, Hun gary; 
2De part ment of Mic ro bi o logy and Im mu no logy, Uni ver sity 
of Te xas Me di cal Branch, Gal ves ton, TX, USA 

Int ro duc ti on: Plas macy to id dend ri tic cells (pDCs) are a uni -
que and ra re cell po pu la ti on of the im mu ne system. They are
spe ci a li zed for the re cog ni ti on of nuc le ic acids of in va ding
mic ro bes by the ir se lec ti vely exp res sed en do so mal nuc le ic
acid-sen sing Toll-li ke re cep tors (TLRs) such as TLR7 and TLR9.
It has be en re cently de monst ra ted that ext ra cel lu lar mi to -
chond ri al DNA (mtDNA) re le a sed from in ju red or even li ving
cells du ring inf lam ma ti on can act as en do ge no us da ma ge-as -
so ci a ted mo le cu lar pat tern (DAMP) mo le cu le. Mi to chond ria
are evo lu ti o nary en dosym bi onts de ri ved from bac te ria and
so might carry bac te ri um-as so ci a ted mo le cu lar mo tifs so we
sup po se that ext ra cel lu lar mtDNA is ab le to in du ce ac ti va ti on
of pDCs. 

Met hods: mtDNA was ext rac ted from non-tre a ted and
oxi da ti ve stress-ex po sed hu man cells. The le vels of the 7,8-
dihyd ro-8-oxo gu a ni ne (8-oxoG) in the pu ri fi ed mtDNA, which
cor re la te with the oxi di zed sta te of the DNA, we re me a su red
by dot blot met hod. Phe noty pic chan ges of pDCs af ter mtDNA
tre at ments we re mo ni to red by flow cyto metry and the cyto -
ki ne and che mo ki ne sec re ti on of the cells was de tec ted by
ELI SA.

Re sults: We fo und that tre at ment with mtDNA up-re gu la -
ted the exp res si on of se ve ral cell sur fa ce pro te ins (CD40,
CD80, CD83, CD86, HLA-DQ) on pDCs and inc re a sed the type I
in ter fe ron, TNF-α, and IL-8 sec re ti on by the cells. The se ef -
fects we re mo re ap pa rent when pDCs we re tre a ted with high
8-oxoG-con ta i ning mtDNA pu ri fi ed from oxi da ti ve-stress ex -
po sed cells, in di ca ting that 8-oxoG en ri ched mtDNA se qu en -
ces ari sen un der oxi da ti ve stress con di ti ons can be mo re po -
tent ac ti va tors of the hu man pDCs than the na ti ve ones. In
ad di ti on, pre-tre at ment of the cells with TLR9 an ta go nist
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(ODN TTAGGG se qu en ce), strongly di mi nis hed the abi lity of
mtDNA to in du ce phe noty pic and func ti o nal chan ges in pDCs,
in di ca ting that the se ac ti va ti on pro ces ses we re manly me di -
a ted thro ugh TLR9.

Conc lu si ons: Col lec ti vely, our da ta sug gest that the cell-
free mtDNA en ri ched in the ext ra cel lu lar mat rix or cir cu la ted
in the blo od-stre am af ter cell in jury or inf lam ma ti on is fully
ca pab le of ac ti va ting hu man pDCs via TLR9. Furt her mo re, the
oxi da ti vely mo di fi ed mtDNA ge ne ra ted du ring the inf lam ma -
tory re ac ti ons may ha ve a gre a ter po ten ci al to ini ti a te and
ma in ta in of the im mu ne res pon ses.

IN VES TI GA TI ON OF GLU CO COR TI CO ID IN DU CED 
MI TO CHOND RI AL APOP TO TIC PATH WAY IN MO U SE THYMOCY TES

LIL LA PRE NEK, FE RENC BOL DI ZSAR, TÍ MEA BER KI

Uni ver sity of Pécs, Me di cal Cen ter, 
De part ment of Im mu no logy and Bi o tech no logy

Int ro duc ti on: Glu co cor ti co ids are es sen ti al in the de ve lop -
ment of T-cell in the thymus. Glu co cor ti co ids play im por tant
ro les in the se lec ti on and apop to sis of do ub le-po si ti ve (DP)
thymocy tes. Clas si cally, the li gand-bo und glu co cor ti co id re -
cep tor (GR) re gu la ting the ge ne exp res si on af ter trans lo ca -
ting in to the nuc le us. But next to the se ge no mic ef fects, ra -
pid non-ge no mic ef fects ha ve emer ged, for examp le the in -
te rac ti on of GR with cytop las ma tic pro te ins and the trans lo -
ca ti on of GR to the mi to chond ri um, which was desc ri bed es -
pe ci ally in apop to sis-sen si ti ve cells. Mi to chond ri al trans lo ca -
ti on of ac ti va ted GR in DP thymocy tes has be en de monst ra -
ted in our de part ment. Ba sed on the se pre vi o us re sults we
ha ve re se ar ched the ac ti va ti on of the mi to chond ri al apop to -
tic path way ca u sed by the trans lo ca ti on of GR to the mi to -
chond ri um, and the as so ci a ti on of GR with Bcl-2 fa mily pro-
apop to tic mem bers.

Met hods: Thymocy tes we re iso la ted from thymi of fo ur-
we ek-old mi ce, which we re tre a ted in vit ro with 10-6M de -
xa met ha son (DX) for an ho ur. DX is a synthe tic ste ro id com -
po und which has only glu co cor ti co id-li ke ef fects. Af ter tre at -
ment the cells we re lysed, cytop las mic and mi to chond ri al
frac ti ons we re se pa ra ted. The apop to tic pro te ins: cytoch ro me
c, ac ti va ted cas pa se 3,8,9,12 and Bax we re analy sed by Wes -
tern-blot. The as so ci a ti on of GR with Bim, and Bcl-x we re in -
ves ti ga ted by cop re ci pi ta ti on ex pe ri ments.

Re sults: El eva ted cytoch ro me c and ac ti va ted cas pa se
3,8,9 we re de tec ted in thymocy tes af ter DX tre at ment. The
le vel of ac ti va ted cas pa se 12 did not chan ge af ter tre at ment.
Ac cu mu la ti on of Bax in the mi to chond ri um was fo und and
as so ci a ti on of GR with Bim and Bcl-x we re al so ob ser ved.

Conc lu si on: Our re sults ha ve sup por ted our hypot he sis
that in the glu co cor ti co id-in du ced apop to sis of thymocy tes
the mi to chond ri al path way plays an im por tant ro le, which

was pro ved by ac ti va ti on of cas pa se 9. Pro bably the in te rac -
ti on bet we en GR and Bim and the ac cul mu la ti on of Bax in the
mi to chond ri um  play al so part in it. In te res tingly the ac ti va ti -
on of cas pa se 8 was al so de tec ted, pro bably ca u sed by the
dif fe rent glu co cor ti co id-in du ced apop to tic me cha nism of
non-DP cells, which are pre sen ted in lo wer por ti on in the
thymus.

GE NE RA TI ON OF VAS CU LA RI ZED IN VIT RO LUNG CONST RUCT –
A NO VEL THE RA PE U TIC IMP LI CA TI ON OF EN GI NE E RED TIS SUE
CONST RUCTS

JU DIT RAPP, VE RO NI KA CSÖN GEI, TA MÁS KO VÁCS, MÓ NI KA AV DI CE VIC, 
EDIT KISS, KRISZ TI AN KVELL, JU DIT. E. PONG RÁCZ

De part ment of Phar ma ce u ti cal Bi o tech no logy, 
Me di cal Scho ol, Uni ver sity of Pécs, Hun gary

Int ro duc ti on: Most of our know led ge abo ut cell-cell in te rac -
ti ons, sig nal ling path ways or mo le cu lar bi o logy is ba sed on
ex pe ri ments by using mo no la yer cell cul tu res or ani mal mo -
dels. To un ders tand the mo re comp lex hu man body or set up
a re a lis tic mo del for phar ma ce u ti cal test ing; 3D tis sue cul tu -
res rep re sent a pro mi sing tech no logy. Tis sue en gi ne e ring has
be en a qu ickly de ve lo ping fi eld of bi o tech no lo gi cal re se arch,
but the ef fi ci ent in duc ti on of ca pil lary ves sel net work in in
vit ro cre a ted tis sue types re ma i ned a mystery. Ir res pec ti vely
of the tis sue type, the ef fi ci ent blo od supply is an es sen ti al
cri te ri on for ma king vi ab le tis su es as nut ri ents; oxy gen, etc.
re ach the tis sue thro ugh the blo od ves sel system. Wit ho ut
suf fi ci ent ca pil lary net work the imp lan ta ti on and sur vi val of
an en gi ne e red tis sue is li mi ted.

Aims: Our pri mary aim was to set up comp lex hu man
three di men si o nal lung tis su es that fol lo wing imp lan ta ti on
in to a host body wo uld be qu ickly and suf fi ci ently vas cu la ri -
zed for inc re a sed vi a bi lity. 

Ma te ri als and met hods: Three di men si o nal (3D) lung tis -
sue mo del was set up using hu man non-can ce ro us small air -
way epit he li al cells (SA EC) and nor mal lung fib rob lasts
(NHLF). To in ves ti ga te the pro cess of vas cu la ri za ti on of the
imp lan ted en gi ne e red tis sue, the agg re ga tes we re imp lan -
ted sub cu ta ne o usly in to the back or in to ears of im mu no de -
fi ci ent mi ce. Vas cu la ri za ti on was mo ni to red using non-in va si -
ve SPECT/CT, his to logy using he ma toxy lin-eo sin (HE) and im -
mu nof lu o res cent sta i ning to dif fe ren ti a te mo u se and hu man-
de ri ved tis su es in the imp lants.

Re sults: Three di men si o nal lung tis su es we re cre a ted
using SA EC and NHLF cells. The imp lan ta ti ons we re per for -
med suc cess fully and inc re a sed per fu si on was ob ser ved at
the imp lan ta ti on si te. HE sta i ning con fir med the pre sen ce of
the imp lan ted tis sue in the ears of test ani mals. Im mu nohys -
to che mistry using spe ci fic an ti bo di es iden ti fi ed mo u se de ri -
ved en dot he li al tis su es in the 3D hu man tis sue comp le xes. 
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Conc lu si on: In the pre sen ted work three di men si o nal tis -
sue comp le xes we re set up from cell types which are rep re -
sen ting the two ma jor cell types of the lung. We the o ri zed
that the third and ext re mely im por tant cell type the en dot -
he li al cells are not ne e ded du ring in vit ro tis sue en gi ne e ring,
as en dot he li al cells wo uld grow in to the en gi ne e red tis sue
on ce imp lan ted in to the host. Using mi ce as test ani mals, we
suc ce e ded sho wing that vas cu la ri za ti on is pos sib le in such
cir cums tan ces. The se fin dings sug gest that the 3D comp lex
can con nect to the host vas cu lar system af ter imp lan ta ti on.
The suc cess ful vas cu la ri za ti on le ads us one step clo ser to cre -
a ting an app li cab le tis sue const ruct be yond a mi ni mum si ze. 

CR3 AND CR4 DIF FE RENTLY ME DI A TE THE AD HE REN CE 
TO FIB RI NO GEN OF HU MAN DEND RI TIC CELLS 

NO É MI SÁN DOR1, CSIL LA KRIS TON2, AN NA ER DEI1, 2, ZSU ZSA BAJ TAY2

1MTA-EL TE Re se arch Gro up of Im mu no logy, 
2EL TE TTK, Ins ti tu te of Bi o logy, De part ment of Im mu no logy

CR3 and CR4 are mem bers of the fa mily of β2 in teg rins, both
exp res sed by hu man mo nocy tes, ne ut rop hil gra nu locy tes
(PMN), mac rop ha ges and dend ri tic cells. They con sist of a
com mon β-cha in (CD18) and a uni que α cha in (CD11b in CR3
and CD11c in CR4). The ir si mi la rity is very high re gar ding their
ext ra cel lu lar do ma in; 87% res pec ti vely. This is why li gand
spe ci fi city of CR3 and CR4 is very much over lap ping, and their
ma in li gands – such as iC3b, fib ri no gen, ICAM-1 – are the sa -
me. They dif fer ho we ver, in the ir int ra cel lu lar do ma in, which
sug gests fun da men tal dif fe ren ces bet we en the two re cep -
tors. So far ho we ver, very litt le is known abo ut the func ti on
of CD11c.

We re cently de monst ra ted that CD11b do mi na tes iC3b
me di a ted pha gocy to sis over CD11c, the lat ter ha ving only a
sup por ti ve ro le in this pro cess. In our pre sent work we analy -
zed the ro le of CD11b/CD18 and CD11c/CD18 in anot her im -
por tant cel lu lar func ti on of β2 in teg rins, na mely ad he ren ce to
fib ri no gen, a com mon li gand of both re cep tors. Fib ri no gen is
an acu te pha se pro te in pre sent on inf la med en dot he li um as
well as a com po nent of the ext ra cel lu lar mat rix.  We stu di ed
the ad he si on of pri mary hu man mo nocy tes and mo nocy te-
de ri ved dend ri tic cells and mac rop ha ges to this pro te in in the
pre sen ce or ab sen ce of bloc king an ti bo di es bin ding to CD11b
or CD11c. In te res tingly we fo und that in cont rast to pha gocy -
to sis, ad he ren ce is ma inly me di a ted thro ugh CD11c li ga ti on.
The se re sults pro vi de furt her ev iden ce that CD11b/CD18 and
CD11c/CD18 ha ve dif fe rent ro les des pi te the ir struc tu ral si mi -
la ri tes.

CAN DI DA AL BI CANS SEC RE TED AS PAR TIC PRO TE A SE 2 CLE A VES
HU MAN FAC TOR H AND THE MAC ROP HA GE FAC TOR 
H-RE CEP TORS

AND REA E. SCHNE I DER4, MI HÁLY JÓ ZSI1, 4, ELIŠKA SVO BO DO VÁ1, 
PE TER STA IB2, MA RI ANN KREM LITZ KA3, DAG MAR BARZ5

1Ju ni or Re se arch Gro up for Cel lu lar Im mu no bi o logy and 
2Ju ni or Re se arch Gro up for Fun da men tal Mo le cu lar Bi o logy 
of Pat ho ge nic Fun gi, Le ib niz Ins ti tu te for Na tu ral Pro duct 
Re se arch and In fec ti on Bi o logy, Je na, Ger many; 
3 of Im mu no logy, Eöt vös Lo ránd Uni ver sity, 
Bu da pest, Hun gary; 
4MTA-EL TE „Len dü let” Comp le ment Re se arch Gro up at the
De part ment of Im mu no logy, Eöt vös Lo ránd Uni ver sity,
Bu da pest, Hun gary;
5Ins ti tu te for Trans fu si on Me di ci ne, Uni ver sity Hos pi tal 
of Je na, Ger many

Int ro duc ti on: The hu man-pat ho ge nic ye ast Can di da al bi cans
emp loys se ve ral me cha nisms to es ca pe from the hu man
comp le ment system. This pro tec ti ve ar mory inc lu des the ac -
qu i si ti on of host comp le ment re gu la tors, the re le a se of mo -
le cu les that sca ven ge comp le ment pro te ins or block cel lu lar
re cep tors, and the sec re ti on of pro te a ses that inac ti va te
comp le ment com po nents. Sec re ted as par tic pro te a se 2
(Sap2) was pre vi o usly shown to cle a ve C3b, C4b and C5. On
the ot her hand, whi le C. al bi cans rec ru its the comp le ment in -
hi bi tor fac tor H (FH), we pre vi o usly sho wed that ye ast-bo und
FH, by bin ding to comp le ment re cep tor type 3 (CR3), can en -
han ce the an ti fun gal ac ti vity of hu man ne ut rop hil gra nu locy -
tes. The aim of this work was to as sess the abi lity of C. al bi -
cans to in hi bit this kind of host pro tec ti on me cha nism.

Ma te ri als and met hods: Hu man mo nocy te-de ri ved mac -
rop ha ges we re as ses sed for the ir abi lity to bind FH using flow
cyto metry and Wes tern blot. Cyto ki ne re le a se from mac rop -
ha ges upon co in cu ba ti on with C. al bi cans was me a su red from
cul tu re su per na tants using com mer ci al ELI SA kits. Sap2 exp -
res si on was in du ced in ye asts and the su per na tant was in cu -
ba ted with pu ri fi ed FH and with mac rop ha ges. Fac tor H cle a -
va ge was vi su a li zed by Wes tern blot. Re cep tor exp res si on
was me a su red by flow cyto metry.

Re sults: FH bo und do se-de pen dently to hu man mo nocy -
te-de ri ved mac rop ha ges. The bin ding was in hi bi ted by an ti -
bo di es aga inst CD11b, CD11c and CD18, in di ca ting that both
CR3 (CD11b/CD18) and CR4 (CD11c/CD18) func ti on as FH re -
cep tors on hu man mac rop ha ges. C. al bi cans ye asts pre in cu ba -
ted with FH in du ced inc re a sed pro duc ti on of IL-1β and IL-6 in
mac rop ha ges, com pa red to ye asts wit ho ut FH. Si mi larly, FH
en han ced zymo san-in du ced pro duc ti on of the se cyto ki nes. C.
al bi cans Sap2 cle a ved FH, which then lost its comp le ment re -
gu la tory ac ti vity. Furt her mo re, Sap2 cle a ved CR3 and CR4 on
the sur fa ce of mac rop ha ges.

Conc lu si on: The se da ta show that FH, when bo und to C.
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al bi cans, en han ces the ac ti va ti on of hu man mac rop ha ges.
Ho we ver, the fun gus can pro te oly ti cally deg ra de both FH and
its re cep tors on mac rop ha ges by sec re ting Sap2. This me cha -
nism rep re sents an ad di ti o nal me ans to eva de the host in na -
te im mu ne system.

ANALY SIS OF THE SPLE EN OF BFCRN TG MI CE WITH 
AUG MEN TED IM MU NE RES PON SE

ZI TA SCHNE I DER1, PÉ TER BA LOGH2, IM RE KACS KO VICS1, 3

1De part ment of Im mu no logy, Eöt vös Lo ránd Uni ver sity, 
Bu da pest, Hun gary; 
2De part ment of Im mu no logy & Bi o tech no logy,
Uni ver sity of Pécs, Fa culty of Me di ci ne, Hun gary; 
3Im mu no Ge nes Kft, Bu da ke szi, Hun gary

Int ro duc ti on: The ne o na tal Fc re cep tor (FcRn) plays a key ro le
in IgG and al bu min ho me os ta sis, and is in vol ved in an ti gen
pre sen ta ti on in ca se of an ti gen-IgG im mu ne comp le xes. We
ha ve pre vi o usly de monst ra ted that bo vi ne FcRn (bFcRn) ove -
rexp res si on in trans ge nic (Tg) mi ce sig ni fi cantly aug ments
the hu mo ral im mu ne res pon se pro du cing hig her ti ter of an -
ti gen spe ci fic an ti bo di es and inc re a sed num ber of an ti gen-
spe ci fic B cells and hybri do mas, of fe ring a gre at ad van ta ge in
polyc lo nal and mo noc lo nal an ti body pro duc ti on.

Met hods: To ga in furt her in sight in to the me cha nisms of
this en han ced hu mo ral im mu ne res pon se we exa mi ned the
sple en struc tu re of unt re a ted and im mu ni zed bFcRn Tg and
wild type (wt) mi ce, and lo ca li zed bFcRn po si ti ve cells with a
newly de ve lo ped bFcRn-spe ci fic mo noc lo nal an ti body.

Re sults: Thy-1, B220 and CR1/2 sta i ning de monst ra ted
nor mal lo ca li za ti on of T and B-cell zo nes and fol li cu lar dend -
ri tic cells in the whi te pulp, both in unt re a ted and im mu ni zed
bFcRn Tg mi ce. Furt her mo re, MAR CO and CD169 sta i ning in -
di ca ted a pre ser ved dist ri bu ti on of mar gi nal zo ne mac rop ha -
ges and mar gi nal me tal lop hi lic mac rop ha ges in Tg mi ce. Ger -
mi nal cen ters (GCs) for med in bFcRn Tg mi ce upon bo os ter
im mu ni za ti on with oval bu min we re twi ce as lar ge as com pa -
red to wt ani mals, in di ca ting imp ro ved re call res pon se.

To de ter mi ne the to pog rap hic re la ti ons hip bet we en
bFcRn-exp res sing cells and GC for ma ti on, sple en sec ti ons we -
re sta i ned with our re cently de ve lo ped bFcRn-spe ci fic mo -
noc lo nal an ti body that do es not cross-re act with mo u se FcRn.
We de tec ted strong bFcRn exp res si on in the mar gi nal zo ne
mac rop ha ges and mar gi nal me tal lop hi lic mac rop ha ges. In
ad di ti on, ot her bFcRn-po si ti ve cells in the T-cell zo ne and red
pulp we re fo und, pos sibly cor res pon ding to dend ri tic cells
and red pulp mac rop ha ges.

Conc lu si ons: The ge ne ral lympho id arc hi tec tu re of the
sple en was un chan ged in bFcRn Tg mi ce. The strong bFcRn
exp res si on of sple nic mac rop ha ges that are es sen ti al for the
for ma ti on of ger mi nal cen ters and dend ri tic cells with highly

ef fec ti ve im mu ne comp lex pre sen ta ti on ca pa city pro bably
cont ri bu tes to the GC en lar ge ment and aug men ted hu mo ral
im mu ne res pon se in bFcRn Tg mi ce.

Sup por ted by grant K101364 from Hun ga ri an Sci en ti fic
Re se arch Fund.

COMP LE MENT MASP-1 IN DU CES EN DOT HE LI AL CELLS TO 
ATT RACT AND BIND NE UT ROP HIL GRA NU LOCY TES

END RE SCHWA NER1, PÉ TER K. JA NI1, ERI KA KAJ DÁ CSI1, MÁR TA L. DEB REC ZE NI1,
MÁR TON ME GYE RI2, JÓ ZSEF DO BÓ2, ZOL TÁN DO LES CHALL3, KRISZ TI NA FU TO SI4,
CSA BA I. TI MÁR4, AT TI LA MÓ CSAI4, PÉ TER GÁL2, LÁSZ LÓ CER VE NAK1

1Re se arch Lab, 3rd De part ment of Me di ci ne, 
Sem mel we is Uni ver sity, Bu da pest, Hun gary, 
2Ins ti tu te of Enzy mo logy, Re se arch Cent re for Na tu ral Sci en ces,
Hun ga ri an Aca demy of Sci en ces, Bu da pest, Hun gary, 
3De part ment of Pat ho ge ne tics, Na ti o nal Ins ti tu te 
of On co logy, Bu da pest, Hun gary, 
4De part ment of Physi o logy, Sem mel we is Uni ver sity Scho ol
of Me di ci ne, Bu da pest, Hun gary

Backg ro und and ob jec ti ves: The comp le ment system and
ne ut rop hil gra nu locy tes (PMNs) are subs tan ti ally im por tant
in im mu ne res pon se aga inst bac te ria and fun gi. En dot he li al
cells, be si des many ot her func ti ons, can al so par ti ci pa te in
an ti mic ro bi al im mu nity thro ugh the ir cyto ki ne pro duc ti on
and ho ming re gu la ti on by ad he si on mo le cu les. We pre vi o -
usly de monst ra ted that comp le ment man nan-bin ding lec tin
as so ci a ted se ri ne pro te a se 1 (MASP-1) is ab le to ac ti va te Ca-,
NFκB and p38 MAPK sig na ling path ways in en dot he li al cells
by cle a ving pro te a se ac ti va ted re cep tors (PARs). Mo re o ver,
MASP-1 sti mu la ted en dot he li al cells pro du ce IL-6 and IL-8.
Ho we ver, the re sults of the downst re am events ha ve not be -
en stu di ed so far. The re fo re, we ai med to as sess if en dot he -
li al cells in du ced by MASP-1 ha ve the ca pa bi lity to att ract and
bind PMNs.

Met hods: We used hu man um bi li cal ve in en dot he li al cells,
freshly pre pa red PMNs and PLB-985 cell li ne (as a mo del for
PMNs) for our ex pe ri ments. ELI SA, im mu nof lu o res cen ce and
qu an ti ta ti ve PCR we re used to de ter mi ne the le vel of cyto ki -
nes and ad he si on mo le cu les, trans well and pla te-ba sed ad he -
si on test we re uti li zed to as sess che mo ta xis and ad he si on.

Re sults: The uni que cyto ki ne pat tern in du ced by MASP-1
may ha ve an im por tant ro le in the ac ti va ti on of PMNs, sin ce
we de monst ra ted that su per na tant of MASP-1 tre a ted en dot -
he li al cells trig ge red PMN che mo ta xis. MASP-1 did not inf lu -
en ce the exp res si on of ICAM-1 and VCAM-1, whe re as ICAM-2
was mo de ra tely down-re gu la ted and E-Se lec tin exp res si on
was sig ni fi cantly inc re a sed. Furt her mo re, PLB-985 cells dif fe -
ren ti a ted to wards PMNs we re ab le to ad he re bet ter to MASP-
1 tre a ted en dot he li al cells than to non-tre a ted ones.
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Conc lu si ons: The exp res si on of VCAM-1 is re qu i red for the
trans mig ra ti on of T cells and mo nocy tes, whi le for PMNs E-
se lec tin may be suf fi ci ent (in the pre sen ce of ba sal le vels of
ICAMs). MCP-1 and IL-8 are very po tent che mo tac tic fac tors
for mo nocy tes and PMNs, res pec ti vely. The exp res si on of E-
se lec tin to get her with inc re a sed pro duc ti on of IL-6 and IL-8
sug gests that MASP-1 sti mu la ti on of en dot he li al cells se lec ti -
vely fa vors the ac ti va ti on of ne ut rop hils. Our fin dings sug gest
a no vel con nec ti on bet we en the two an ti bac te ri al/an ti fun gal
im mu ne me di a tors – the comp le ment system and ne ut rop hil
gra nu locy tes.

IS THE RE A RE LA TI ON BET WE EN THE NA TU RAL AN TI BODY
NET WORK AND THE IN FEC TI ON RE LA TED AN TI BODY 
FOR MA TON IN CAR DI AC SUR GERY PA TI ENTS?

DI Á NA SI MON1, OR SO LYA GI LIC ZE1, 2, LÁSZ LÓ LÉ NÁRD2, SÁN DOR SZA BA DOS2,
NEL LI FAR KAS3, ZOL TÁN PRO HÁSZ KA4, PÉ TER NÉ METH1, TÍ MEA BER KI1

1De part ment of Im mu no logy and Bi o tech no logy, 
2He art Ins ti tu te, 
3Ins ti tu te of Bi o a naly sis, Uni ver sity of Pécs, Pécs, 
4Re se arch La bo ra tory, 3rd De part ment of Me di ci ne, 
Sem mel we is Uni ver sity, Bu da pest 

Int ro duc ti on: The num ber of cer ta in in fec ti o us pat ho gens to
which an in di vi du al has be en ex po sed to (pat ho gen bur den)
has be en lin ked to the de ve lop ment and prog no sis of co ro -
nary ar tery di se a se. Na tu ral an ti body net work is con si de red
to ha ve a ro le in pat ho gen spe ci fic an ti body for ma ti on. High
le vels of au to an ti bo di es aga inst 60-kDa mem bers of the he -
at shock pro te in fa mily (HSP60) ha ve be en as so ci a ted with
at he rosc le ro tic vas cu lar di se a ses. An ti-cit ra te syntha se an ti -
bo di es, pre vi o usly pro ven by our re se arch gro up to be long to
the po ol of na tu ral an ti bo di es may al so play a part. 

Met hods: Pe ri car di al flu i dand plas ma samp les of 36 car -
di ac sur gery pa ti ents (12 AVR, 12 CABG with AMI and 12
CABG with no AMI in anam ne sis) we re tes ted for an ti-CS and
an ti-HSP60 an ti bo di es with pre vi o usly de ve lo ped in-ho u se
ELI SA tech ni qu es, whi le an ti bo di es aga inst Chlamy dia pne u -
mo ni ae, Mycop las ma pne u mo ni ae, He li co bac ter pylo ri, Yer si -
nia en te ro co li ti ca and Bor re li a burg dor fe ri we re me a su red
with com mer ci ally ava i lab le se ro lo gi cal tests. 

Re sults: An ti-HSP60 and an ti-CS an ti bo di es we re pre sent
in pe ri car di al flu id, at sig ni fi cantly lo wer amo unts than in
plas ma with strong cor re la ti on bet we en qu an ti ti es. An ti-CS
IgG an ti bo di es we re at hig hest amo unts both in plas ma and
pe ri car di al flu id. No sig ni fi cant dif fe ren ces we re fo und in the
le vels of na tu ral an ti bo di es in the gi ven di se a se gro ups. All
pa ti ents’ se ra con ta i ned an ti bo di es aga inst at le ast one pat -
ho gen which co uldn’t be ob ser ved in every res pec ti ve pe ri -
car di al flu id samp le. No sig ni fi cant as so ci a ti ons bet we en de -
fi ned di se a se gro ups and pat ho gen spe ci fic an ti bo di es we re

fo und. Pat ho gen bur den sig ni fi cantly inc re a sed the amo unts
of an ti-CS and an ti-HSP60 an ti bo di es.

Conc lu si ons: Ac cor ding to our re sults, the im pact of pat -
ho gen bur den on amo unts of na tu ral an ti bo di es can not be
exp la i ned by mo le cu lar mi micry, be ca u se the bac te ri al and
hu man HSP60 pro te in se qu en ces show high si mi la ri ti es and
Chlamy dia and Mycop las ma pne u mo ni ae ha ve no cit ra te
syntha se. Sin ce no sig ni fi cant dif fe ren ces we re fo und in the
gi ven di se a se gro ups, it can be hypot he si zed that in fec ti on
trig ge red inf lam ma ti on and tis sue da ma ge can rat her be the
ca u sa ti ve fac tors of the ob ser ved dif fe ren ces in the le vel of
na tu ral au to an ti bo di es, than the ex tent of at he rosc le ro sis or
myo car di al in farc ti on.

THE USE OF A NEW IN VIT RO LA BO RA TORY TEST FOR 
THE DI AG NO SIS OF LA TENT TU BER CU LO SIS

SÁN DOR SIP KA1, ZSU ZSA PAPP2, ERI KA LAN TOS3, SZIL VIA BÔSZE4, 5, 
KA TA HOR VÁT4, 5, IL DI KÓ KO VÁCS1, SÁN DOR BA RÁTH1, GYÖRGY LUS TYIK3,
MÁ RIA SZI LA SI2, FE RENC HU DECZ4, 5

1Re gi o nal Im mu no lo gi cal La bo ra tory, Di vi si on of Cli ni cal 
Im mu no logy, Deb re cen, 
2De part ment of Pul mo no logy, 
3Soft Flow Ltd, Pécs,
4 Re se arch Gro up, HAS, Bu da pest, 
5De part ment of Or ga nic Che mistry, Bu da pest 

Ind ro duc ti on: The ne ed for la bo ra tory tests to di ag no se la -
tent tu cer cu lo sis (tbc) has inc re a sed in the pre sent age of bi -
o lo gi cal the ra pi es. The se ro lo gi cal Qu an ti FE RON-TB Gold
(USA) and the tra di ti o nal Man to ux der mal tests are used now
for this pur po se. Both tests are ba sed upon the re le a se of in -
ter fe ron gam ma in du ced by tbc pep ti des.   

Aim: To study  the di ag nos tic va lue of a new in vit ro test
for la tent tbc ba sed upon the re le a se of tu mor nec ro sis α
(TNFα) in du ced by a sus pen si on of 10 pep ti des spe ci fic for
pat ho ge nic tbc bac te ria In pa ral lel, this test was com pa red to
the va lu es of Qu an ti FE RON (QF) and Man to ux (M) tests.

Pa ti ents: 15 he alth ca re wor kers de a ling with pa ti ents with
tbc; 7 pa te ints with ac ti ve tre a ted tbc; 13 he althy cont rols.

Met hods: a) in the cul tu re su per na tants IL-1β, IL-6, IL-10,
TNFα ELI SA. b) cell cul tu ring: 1 ml he pa ri ni zed blo od, ac ti va tors:
LPS, PPD, tbc pep ti des, 37 ºC, 5% CO2 20 ho urs. Po si ti ve re sult:
tbc pep tid in du ced TNFα pg/ml > 1.5x PPD TNFα pg/ml.

Re sults: The va lu es of co in ci den ce we re fo und as fol lows: 
„TNFα – Qu an ti Fe ron”: he alth ca re wor kers: 76.88; ac ti ve

pa ti ents: 85.7%,
„TNFα – Man to ux”: he alth ca re wor kers: 66.66; ac ti ve pa -

ti ents: 71.4%
Qu an ti FE RON – Man to ux: he alth ca re wor kers: 88.46; ac ti -

ve pa ti ents: 85.7%
Conc lu si ons: (1) 6 of the 15 he ath ca re wor kers co uld be
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re gar ded to ha ve la tent tbc. (2) 4 of the 7 ac ti ve tre a ted tbc
pa ti ents we re po si ti ve by the TNFα test. (3) The TNFα me a -
su re ments show a gre a ter sen si ti vity to de monst ra te a inc re -
a sed risk of ac ti ve di se a se  both in pa ti ents with la tent and
ac ti ve tbc than the  Qu an ti FE RON and Man to ux tests.  

APP LI CA TI ON OF MO NOCY TES ON AN TI GEN MIC RO AR RAYS - DE -
TEC TING INF LAM MA TORY AC TI VA TI ON

ZOL TÁN SZITT NER1, KRISZ TI ÁN PAPP2, 3, NO É MI SÁN DOR2, ZSU ZSA BAJ TAY1

AND JÓ ZSEF PRECHL2, 3

1
De part ment of Im mu no logy, Eöt vös Lo ránd Uni ver sity; 

2
Re se arch Gro up of the Hun ga ri an Aca demy 

of Sci en ces at Eöt vös Lo ránd Uni ver sity, H-1117, Páz mány 
Pé ter s. 1/C, Bu da pest, Hun gary; 
3
Di ag nos ti cum Ltd., H-1047, At ti la u. 126, Bu da pest, Hun gary

Backg ro und: In our ear li er stu di es we de monst ra ted the app -
li ca bi lity of mo nocy to id cell li ne U937 to de tect an ti gen bo -
und IgG. We fo und that this ad he si on of the cells is ma inly
de ter mi ned by the Fcg re cep tor – IgG in te rac ti ons. This in te -
rac ti on de pends on the af fi nity of Fcg re cep tors to wards the
IgG subc las ses that are sen sit ve to glycoly sa ti on as well. The -
re fo re de tec ti on of an ti bo di es with mo nocy tes is pos sibly a
use ful to ol to simply de ter mi ne ef fec tor func ti ons of an an ti -
body from the cells’ po int of vi ew. Ac ti va ting Fcg re cep tors
af ter bin ding the ir li gands  are known to ac ti va te the Nf-κB
path way, an inf lam ma tory path way. In our pre sent work we
in ves ti ga ted how this inf lam ma tory ac ti va ti on of the cells
could be de tec ted.

Met hods: To in ves ti ga te the inf lam ma tory ac ti va ti on of
the cells we trans fec ted U937 mo nocy to id cells with plas mids
co ding EGFP un der the re gu la ti on of Nf-κB res pon si ve ele -
ments and an ot her plas mid co ding iRFP, a flu o res cent pro te -
in. Fol lo wing the clo ning of the cells we cha rac te ri zed the
cells Nf-κB res pon se to va ri o us sti mu li.    

Re sults: First we in ves ti ga ted the ac ti va ting pro per ti es of
LPS to wards the se cells and de ter mi ned the ki ne tics and the
do se de pen den ce of the ac ti va ti on and fo und the me an flu -
o res cen ce in ten sity of the se cells to be clo se to the pe ak af -
ter  8 ho urs of in cu ba ti on in the 0,1 -– 10 µg/ml LPS ran ge.
We com pa red the ac ti va ting pro per ti es of IgG subc las ses in
so lu ti on and in co at as well. In sum mary  we fo und that whi -
le IgG 1,3 and 4 in co at ac ti va tes the Nf-κB path way, in so -
lu ti on no ne of them did just li ke IgG2 which we fo und to be
less sig ni fi cant in ac ti va ti on of the cells both in so lu ti on and
in co at. We al so fo und that this ac ti va ti on is bloc kab le by
mas king Fc parts of IgG mo le cu les.   

Conc lu si on: In ag re e ment with our pre vi o us re sults we
de monst ra ted how U937 cells thro ugh the ir Fcg re cep tors dif -
fe ren ti a te bet we en IgG subc las ses bo und to a so lid sur fa ce
and that this ac ti va ti on do es not only re sult in the ad he si on

of the cells but in the ac ti va ti on of the ir Nf-κB path way as
well. 

This work was sup por ted by KMOP 1.1.1-08/1-2008-028
grant to Di ag nos ti cum, and OT KA-K104838, OT KAPD-104779
grants, and by the Hun ga ri an Aca demy of Sci en ces. Krisz ti án
Papp is sup por ted by the Já nos Bo lyai Re se arch Scho lars hip of
the Hun ga ri an Aca demy of Sci en ces. 

RE ZISZ TENS JIMT-1 EMLÔTU MOR XE NOG RAF TOK CÉL ZOTT 
TÁM ADÁ SA ERBB2 AN TI GÉNT FEL IS MER NI KÉ PES KI MÉ RA 
RE CEP TOR RAL ÚJ RA PROG RA MO ZOTT CI TO LI TI KUS 
T-LIM FO CI TÁK KAL SCID EGE REK BEN

SZÖÔR ÁR PÁD1, SI MON LÁSZ LÓ1, LI EB RECHT VA LE RIE2, HOL ZIN GER2, 
SZÖLLÔSI JÁ NOS1, AB KEN HIN RICH2, VE REB GYÖRGY1

1Deb re ce ni Egye tem OEC Bi o fi zi kai és Sejt bi o ló gi ai In té zet, 
2Unik li nik Köln, La bor für Tu mor ge ne tik und Im mu no lo gie

Cél kitûzé sek: Mun ka cso por tunk ko ráb bi ered mé nye i ben be -
mu tat ta, hogy a JIMT-1 ErbB2 po zi tív emlôtu mor sejt vo nal
tras tu zu mab és egyéb ErbB2 an ti gént cél zó hu ma ni zált an ti -
test te rá pi ák kal szem ben fenn ál ló re zisz ten ci á ja a tu mo rok
mé re tén túl azok jól szer ve zett ext ra cel lu lá ris mát ri xá nak
szté ri kus el le nál lá sán is ala pul. Je len pi lot study nak te kint -
hetô kí sér le tünk ben ar ra ke res tük a vá laszt, hogy olyan nagy
ki ter je désû da ga na tok ese tén, ahol az an ti tes tek passzív dif -
fú zi ó ját az ext ra cel lu lá ris mát rix kor lá toz za, va jon az akt ív
moz gás ra ké pes és az ErbB2 an ti gén ugyan azon epi tóp ját fel -
is merô ki mé ra an ti gén re cep tor ral (CAR) transz du kált ci to li ti -
kus T-lim fo ci ták ha té kony tu mo rel le nes ha tást ér nek-e el.

Mód sze rek: Kí sér le te ink ben JIMT-1 xe nog raft mo dellt
hasz nál tunk SCID ege rek ben (ál la ton ként négy ol tás). Ami kor
az át la gos tu mor mé ret meg ha lad ta a kri ti kus 250 mm3-t, az
ege rek egy cso port ja he ti egy sze ri int ra pe ri to ne á lis (IP) tras -
tu zu mab ke ze lést, a má sik pe dig an ti-ErbB2 CAR transz du kált
egér T-sejt ké szít ményt ka pott egy ol tás ban (3-3 egér cso -
por ton ként). Mi vel az IP adott tras tu zu mab ha tá sa jól is mert
ezen a mo dell rend sze ren, ezért je len mun kánk ban a te rá pi -
ás kü lön bözôsé ge ket csak a tras tu zu mab és az an ti-ErbB2
CAR T-sej tes ke ze lés kö zött vizs gál tuk a fel hasz nált kí sér le ti
ál la tok szá má nak ésszerû csök ken té sé vel. Az át prog ra mo zott
T-lim fo ci ták spe ci fi kus ak ti vá ci ó ját (IFN-gam ma ter me lés) és
ci to to xi kus ha tá sát (XTT esszé) a sejt ké szít mény be adá sát
me gelôzôen in vit ro tesz tel tük. A tu mo rok nö ve ke dé sét he ti
két szer mér tük. Az ál la to kat a kí sér let 66. nap ján CO2- bel -
éle gez te tés sel elal tat tuk, majd fel bon col tuk. A vér min tá kat a
szív köz vet len meg szú rá sá val nyer tük.

Ered mé nyek: Ko ráb bi fel té te le zé se in ket me gerôsít ve
250 mm3-es tu mor mé ret fel ett a tras tu zu mab ke ze lés nek
nem volt ha tá sa a JIMT-1 xe nog raf tok nö ve ke dé sé re, ugyan -
ak kor a ki mé ra an ti gen re cep tor ral transz du kált T-sej tek mar -
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káns an ti tu mor ha tást mu tat tak. Mind a xe nog raf tok szá ma,
mind azok mé re te je lentôsen csök kent. A há rom, CAR T-lim -
fo ci ta ke ze lést ka pó egér ti zen egy da rab tu mo ra kö zül hét
tel je sen eltûnt, négy nek pe dig fo lya ma to san csök kent a mé -
re te a kí sér let be fe je zé sé ig. Eb ben a cso port ban a vér áram -
ban sem le he tett ke ringô tu mor sej te ket ki mu tat ni. A ke ze lés
mel lék ha tá sa vé szes súly vesz tés volt.

Konk lú zió: Az akt ívan moz gó, spe ci fi kus tu mo ran ti gént
fel is mer ni ké pes T-lim fo ci ták ké pe sek el pusz tí ta ni azo kat a
da ga nat sej te ket, ame lye ket a jól szer ve zett ect ra cel lu lá ris
mát rix véd a passzí van dif fun dá ló an ti tes tektôl.

STU DI ES ON THE EF FECT OF VA RI O US PRO PI O NI BAC TE RI UM 
AC NES STRA INS ON THE CEL LU LAR FUNC TI ONS OF HPV-KER
CELLS

GÁ BOR TAX1, LIL LA ER DEI1, BE Á TA SZIL VIA BOL LA1, EDIT UR BÁN3,
LA JOS KE MÉNY1, 2, KOR NÉ LIA SZA BÓ2

1De part ment of Der ma to logy and Al ler go logy, Uni ver sity 
of Sze ged, Hun gary, 
2MTA-SZTE Der ma to lo gi cal Re se arch Gro up, Sze ged, Hun gary, 
3Ins ti tu te of Cli ni cal Mic ro bi o logy, Uni ver sity of Sze ged, 
Hun gary

Int ro duc ti on: Ac ne vul ga ris is the most com mon mul ti fac to -
ri al inf lam ma tory skin di se a se of the pi lo se ba ce o us unit. The
Pro pi o ni bac te ri um ac nes (P. ac nes) bac te ri um has be en shown
to af fect the cel lu lar pro per ti es of skin cells, and plays a ro le
in ac ne le si on for ma ti on, even tho ugh it is al so a com mon
mem ber of the skin’s com men sal bac te ri al flo ra. 

Met hods: In or der to in ves ti ga te this phe no me non in mo -
re de ta il, we mo ni to red the ef fect of three P. ac nes stra ins
(889, 6609, ATCC 11828) be lon ging to va ri o us phylo ge ne tic
gro ups wit hin the spe ci es app li ed in dif fe rent do ses (mul tip -
li city of in fec ti on, MOI= 25, 50, 100, 200, 300) on the pro li fe -
ra ti on and vi a bi lity of HPV-KER cells using cell bi o lo gi cal and
mo le cu lar met hods. 

Re sults: First we mo ni to red the cel lu lar chan ges using a re -
al-ti me im pe dan ce me a su re ment-ba sed tech no logy. We fo und
that only the P. ac nes 889 stra in app li ed in high do ses in du ced
inc re a sed cell in dex (CI) va lu es com pa red to the unt re a ted
cont rol cells at 24–36 ho urs post-tre at ment. At la ter ti me-po -
ints (36-72 h post-tre at ment), ho we ver, the CIs sho wed a ra -
pid dec re a se in the P. ac nes 889 and ATCC 11828 tre a ted cells,
when app li ed in high do ses (MOI=200, 300). The P. ac nes 6609
stra in had no me a su rab le ef fect in any app li ed con di ti ons du -
ring the ti me co ur se of the ex pe ri ment. The ob ser ved chan ges
we re the re sult of the dif fe ren ti al ef fect of va ri o us P. ac nes
stra ins on the pro li fe ra ti on and vi a bi lity of HPV-KER cells, pro -
ved the cell num ber and morp ho lo gi cal chan ges using Bür ker-
cham ber and flu o res cent mic ros co pic analy sis.

We al so star ted to analy ze the stra in and do se spe ci fic

sig na ling dif fe ren ces in du ced in HPV-KER cells using a re al-
ti me RT-PCR met hod. We fo und that the mRNA exp res si on of
key pro-inf lam ma tory cyto ki nes (TNFα, IL-1α) inc re a sed pa -
ral lel to the el eva ting P. ac nes do ses at 6 ho urs af ter the bac -
te ri al tre at ment. This ap pe a red to be the re sult of the do se
de pen dent inc re a se we de tec ted in the nuc le ar trans lo ca ti on
and the pa ral lel ac ti va ti on of the NF-κB transc rip ti on fac tor,
shown by Wes tern blot ting.

Conc lu si ons: The se re sults sug gest that as sor ted P. ac nes
stra ins ha ve dif fe rent ef fects on the pro li fe ra ti on and vi a bi -
lity of ke ra ti nocy tes. The se stra in spe ci fic dif fe ren ces can be
im por tant in the de ter mi na ti on of the se ve rity of in di vi du al
ac ne symptoms.

EF FECT OF RAG WE ED POL LEN EXT RACT ON THE IL-1β
EXP RES SI ON OF MAC ROP HA GES AND DEND RI TIC CELLS

ALIZ VAR GA1, MA RI ET TA MAR GIT BU DAI1, LÁSZ LÓ CSER NOCH1, 
JÓ ZSEF TÔZSÉR2, SZIL VIA BENKÔ1

Uni ver sity of Deb re cen, Me di cal and He alth Sci en ce Cen ter, 
1De part ment of Physi o logy, 
2De part ment of Bi o che mistry and Mo le cu lar Bi o logy

Int ro duc ti on: In na te im mu nity has im por tant ro le in the re -
cog ni ti on of pat ho gen-de ri ved mo le cu lar pat terns and al te -
red self-mo tifs. The se pat terns can be re cog ni zed by pat tern
re cog ni ti on re cep tors, li ke int ra cel lu lar Nod-li ke re cep tors. 

So me mem bers of NLR fa mily can form pro te in comp le -
xes, which are cal led inf lam ma so mes. NLRP3 inf lam ma so me
con ta ins NLRP3 sen sor, ASC ad ap tor and ef fec tor cas pa se-1
enzy me. Upon ac ti va ti on of inf lam ma so me, cas pa se-1 cle a -
ves inac ti ve pro-IL-1β in to ac ti ve, pro-inf lam ma tory IL-1β.
NLRP3 inf lam ma so me ac ti va ti on re qu i res two sig nals. The
first sig nal is ne ces sary for the exp res si on of inf lam ma so me
com po nents, the se cond is im por tant for the pro te in comp lex
as sembly.

Ma in so ur ces of IL-1β are mac rop ha ges and dend ri tic cells.
It is known, that mac rop ha ge and dend ri tic cell-pro du ced IL-
1β has im por tant ro le in the de ve lop ment of pol len-in du ced
al ler gic rhi ni tis symptoms. En han ced pre sen ce of IL-1β has be -
en de monst ra ted in pa ti ents suf fe ring from al ler gic rhi ni tis,
but it is unc le ar whet her NLRP3 inf lam ma so me is in vol ved in
this pro cess in mac rop ha ges and dend ri tic cells. The re fo re we
ai med to study the ef fect of rag we ed pol len ext ract on IL-1β
exp res si on in hu man mo nocy te-de ri ved mac rop ha ges, dend -
ri tic cells, and in THP-1 mac rop ha ge cell li ne.

Pol lens are of ten con ta mi na ted with bac te ri al mo tifs, li ke
lypo poly sac cha ri de (LPS). It is known, that LPS can trig ger the
first sig nal of NLRP3 inf lam ma so me ac ti va ti on, the re fo re we
stu di ed the ef fect of rag we ed pol len in com bi na ti on with LPS
as well.

Met hods: Mo nocy tes we re se pa ra ted from hu man „buffy
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co at”, then dif fe ren ti a ted in to mac rop ha ges and dend ri tic
cells. Cells we re tre a ted with rag we ed pol len ext ract and LPS,
and the IL-1β sec re ti on was de ter mi ned by ELI SA, pro-IL-1β
and NLRP3 ge ne exp res si on chan ges we re stu di ed by qu an -
ti ta ti ve RT-PCR.

Re sults: Our re sults show that rag we ed pol len ext ract
alo ne is not ab le to in du ce IL-1β and NLRP3 exp res si on in
THP-1 mac rop ha ges and dend ri tic cells, but in GM-CSF-mac -
rop ha ges we de tec ted mo de ra te en han ces in the IL-1β
mRNA and cyto ki ne exp res si on. We fo und that rag we ed pol -
len ext ract en han ced LPS-in du ced IL-1β sec re ti on in hu man
mac rop ha ges and dend ri tic cells. We al so de monst ra ted, that
LPS-in du ced mRNA exp res si on of pro-IL-1β and NLRP3 can be
furt her en han ced with rag we ed pol len ext ract in mac rop ha -
ges and dend ri tic cells as well.

Sum mary: Rag we ed pol len ext ract en han ces LPS-in du ced
IL-1β sec re ti on and NLRP3 exp res si on in hu man mac rop ha ges
and dend ri tic cells.

CELL-DIF FE REN TI A TI ON IN THE HE MA TO PO I E TIC 
COM PART MENTS OF DRO SOP HI LA ME LA NO GAS TER

B. I. GER GELY VAR GA1, VIK TOR HON TI1, GÁ BOR CSOR DÁS1, FE RENC JAN KO VICS2,
RÓ BERT MÁR KUS1, ÉVA KU RUCZ1 AND IST VÁN AN DÓ1

1Hun ga ri an Aca demy of Sci en ces, Bi o lo gi cal Re se arch Cent re
Ins ti tu te of Ge ne tics, Im mu nu logy Unit, Sze ged, 
2Hun ga ri an Aca demy of Sci en ces, Bi o lo gi cal Re se arch Cent re 
Ins ti tu te of Ge ne tics, De ve lop men tal Ge ne tics Unit, Sze ged

Si mi larly to mam ma li an blo od cells, the he mocy tes of the
fru it fly (Dro sop hi la me la no gas ter) dif fe ren ti a te in se ve ral wa -
ves and are lo ca ted in se pa ra te com part ments. The se com -
part ments – the ses si le tis sue, the cir cu la ti on and the lymph
gland – gi ve ri se to three clas ses of ef fec tor cell types, the
pha gocy tic plas ma tocy tes, the me la ni zing crystal cells and
the en cap su la ting la mel locy tes. The dif fe ren ti a ti on of the se
cells is un der the cont rol of phylo ge ne ti cally con ser ved epi -
ge ne tic and transc rip ti on fac tors. In our pre vi o us cell li ne a ge
tra cing stu di es, we ob ser ved that alt ho ugh the three lar val
he ma to po i e tic com part ments ari se from dif fe rent embr yo nic
me so der mal an la gen, they all ta ke part in the for ma ti on of
the ef fec tor cells. In ad di ti on, the pha gocy tic plas ma tocy tes
show a high le vel of plas ti city. Upon im mu ne in duc ti on, plas -
ma tocy tes le a ve the ses si le tis sue, lo se pha gocy tic ca pa city
and trans form in to la mel locy tes. Sin ce our know led ge on the
mo le cu lar me cha nisms of the cel lu lar im mu ne re ac ti ons in
Dro sop hi la is frag men tary, we set out to study the pos sib le
in vol ve ment of the ge nes which co uld be inst ru men tal in the
cont rol of he mocy te de ve lop ment as well as in the for ma ti -
on and re gu la ti on of the in teg rity of the ses si le tis sue. The
se lec ted ge nes we re ove rexp res sed and si len ced in trans ge -
nic stra ins and a com bi na ti on of im mu no lo gi cal and in vi vo

ge ne tic mar kers we re used to fol low blo od cell dif fe ren ti a ti -
on and the or ga ni za ti on of the ses si le tis sue. We fo und that
two fac tors – He ad ca se and Ea ter – are in vol ved in the re gu -
la ti on, the de ve lop ment and ma in te nan ce of the struc tu re of
the ses si le tis sue, wit ho ut af fec ting la mel locy te dif fe ren ti a -
tion. To study the exp res si on pat tern of hdc, we ge ne ra ted
hdc-Gal4 dri ver li nes with ge ne con ver si on. We fo und that
the he ad ca se ge ne is exp res sed in the lymph gland, but the
he mocy tes le a ving the or gan and trans for ming in to ef fec tor
cells lo se hdc exp res si on. The si len cing of hdc by RNA in ter -
fe ren ce re sul ted in strong re duc ti on of the num ber of ma tu -
re plas ma tocy tes in all he ma to po i e tic com part ments, alt ho -
ugh hdc is not exp res sed by eit her the cir cu la ting, or the ses -
si le he mocy tes. Ea ter is the ma in pha gocy to sis re cep tor of
Dro sop hi la. In te res tingly, the si len cing of ea ter re sults in the
mo bi li za ti on of the ses si le is lets wit ho ut the dif fe ren ti a ti on of
la mel locy tes. This ob ser va ti on in di ca tes that Ea ter is ne ces -
sary for ma in ta i ning the in teg rity of the ses si le tis sue, and,
cont rary to pre vi o us hypot he ses, the di sin teg ra ti on of this tis -
sue by it self is not suf fi ci ent for la mel locy te dif fe ren ti a ti on.
Our fin dings sug gest the exis ten ce of cell au to no mo us and
non-au to no mo us re gu la tory net works that cont rol in con cert
the de ve lop ment of the he ma to po i e tic com part ments and
the dif fe ren ti a ti on of he mocy tes.

THE RO LE OF C1Q AND AN TI-C1Q AU TO AN TI BODY 
IN HE RE DI TARY AN GI O E DE MA CA U SED BY C1-IN HI BI TOR 
DE FI CI ENCY

NÓ RA VE SZE LI, DO ROTTYA CSU KA, ZSU ZSAN NA ZOT TER, VIK TÓ RIA KIN GA KÔHAL MI,
HEN RI ET TE FAR KAS, LI LI AN VAR GA

Sem mel we is Uni ver sity, 3rd De part ment of In ter nal Me di ci -
ne, Bu da pest, Hun gary

Int ro duc ti on: He re di tary an gi o e de ma re sul ting from the de fi -
ci ency of the C1-in hi bi tor (HAE-C1-INH) is an au to so mal do mi -
nant di sor der. It is cha rac te ri zed by epi so dic re cur ren ces of
brady ki nin-me di a ted ede ma for ma ti on in the sub cu tis and/or
the sub mu co sa. C1q de ter mi na ti on has dif fe ren ti al di ag nos tic
va lue in dis tin gu is hing bet we en the he re di tary and the ac qu i -
red forms of C1-INH de fi ci ency. Alt ho ugh the C1q le vels of the
HAE-C1-INH pa ti ents are usu ally wit hin the nor mal ran ge, and
the pre sen ce of an ti-C1q au to an ti bo di es is not cha rac te ris tic
eit her, both we re ab nor mal in 13% of our ca ses. Our ob jec ti ve
was to in ves ti ga te C1q and an ti-C1q le vels in HAE-C1-INH.

Met hods: The study po pu la ti on comp ri sed 141 pa ti ents
with HAE-C1-INH (80 fe ma les and 61 ma les, me an age: 37
ye ars (min: 3, max: 82), 130 with HAE type I, and 11 with
HAE type II. We me a su red C1q, an ti-C1q, C4, func ti o nal and
an ti ge nic C1-INH le vels and then, re cor ded the num ber and
lo ca ti on of ede ma to us epi so des, as well as mo ni to red drug
the rapy over the sub se qu ent ye ar. 
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Re sults: C1q cor re la ted with C4 and func ti o nal C1-INH le -
vels, as well as – in pa ti ents with HAE type 1 – with an ti ge -
nic C1-INH le vel (r=0.2154, p=0.0106; r=0.1966, p=0.0195;
and r=0.2413, p=0.0079). An ti-C1q un re la ted to all the ot her
comp le ment pa ra me ters in all pa ti ents. Alt ho ugh C1q was
not re la ted to the num ber of ede ma to us epi so des eit her, an -
ti-C1q le vel sho wed a po si ti ve re la ti ons hip with the num ber
of laryn ge al ede ma at tacks (r=0.2463, p=0.0040). Analy zing
fe ma le and ma le pa ti ents se pa ra tely, we fo und that an ti-C1q
cor re la ted with to tal at tack num ber (r=0.2783, p=0.0143), as
well as with the num ber of sub mu co sal (laryn ge al and ab do -
mi nal) epi so des (r=0.2834, p=0.0125, and r=0.2317
p=0.0426) in wo men only. The com pa ri son of pa ti ents tre a -
ted/not tre a ted with da na zol re ve a led a re la ti ons hip bet we -
en an ti-C1q le vel and fa ci al ede ma in da na zol-tre a ted pa ti -
ents, as well as a cor re la ti on bet we en the for mer and laryn -
ge al ede ma pa ti ents not re ce i ving da na zol (r=-0.3708,
p=0.0132; r=0.2232, p=0.0377).

Dis cus si on: As in di ca ted, in par ti cu lar, by the cli ni cal re la -
ti ons hips fo und in fe ma les and in pa ti ents with mo re se ve re
di se a se (re qu i ring tre at ment with da na zol), the pre sen ce of
an ti-C1q au to an ti bo di es might inf lu en ce the cli ni cal si tu a ti on
or might be a cli ni cal mar ker even if the ir le vel is nor mal. The
lack of a si mi lar cor re la ti on with C1q sug gests im mu no re gu -
la tory re la ti ons hips in the pat ho me cha nism of HAE-C-INH,
rat her than ac ti va ti on trig ge ring the clas si cal path way.

IN VIT RO DOWN RE GU LA TI ON OF THE INC RE A SED TRAF6 
EXP RES SI ON IN THE MO NO NUC LE AR CELLS OF PA TI ENTS WITH 
SJÖG REN’S SYNDRO ME BY AN EBV-EBER-SPE CI FIC SYNTHE TIC
SING LE STRAN DED COMP LE MEN TER DNA MO LE CU LE

ERI KA ZI LA HI1, SÁN DOR SIP KA1, GÁ BOR PAPP1, GÁ BOR NAGY1, JÓ ZSEF KÓ NYA2,
KA TA LIN HE GYI3, MAR GIT ZE HER1

1Di vi si on of Cli ni cal Im mu no logy, De part ment of In ter nal 
Me di ci ne, Uni ver sity of Deb re cen, Deb re cen, Hun gary 4032,
2De part ment of Mic ro bi o logy, Uni ver sity of Deb re cen, 
Deb re cen, Hun gary 4032, 
3De part ment of Pat ho logy, Uni ver sity of Deb re cen, 
Deb re cen, Hun gary 4032

Int ro duc ti on: We desc ri bed ear li er that the inc re a sed exp res si -
on of miR NA-146 a/b is surp ri singly ac com pa ni ed by an inc re -
a se in TRAF6 and a dec re a se in IRAK 1 ge ne exp res si ons in the
mo no nuc le ar cells of pa ti ents with Sjög ren's syndro me. 

Met hods: Pe rip he ral mo no nuc le ar cells ext rac ted from
Sjög ren’s syndro me pa ti ents and he althy cont rols we re tre a -
ted using poly I:C, EBV-EBER spe ci fic DNA, and poly adeny lic
acid for 24 ho urs in vit ro. Then we me a su red the exp res si on
of TRAF6 ge ne in the pe rip he ral mo no nuc le ar cells of pa ti ents
with Sjög ren's syndro me and he althy cont rols by qu an ti ta ti -
ve re ver se transc rip ti on poly me ra se cha in re ac ti on. 

Re sults: In the cur rent study, we pre sent that a.) the inc -
re a sed TRAF6 exp res si on re ma ins al most un chan ged tes ted
af ter two ye ars, b.) the exp res si on le vels miR146a and TRAF6
rep re sent a sig ni fi cant ne ga ti ve cor re la ti on to each ot her, c.)
ho we ver, ne it her of them shows any as so ci a ti on with the va -
lu es of im mu no lo gi cal la bo ra tory pa ra me ters, d.) the in vit ro
use of an EBV-EBER spe ci fic synthe tic sing le stran ded comp -
le men ter DNA mo le cu le can re sult in sig ni fi cant re duc ti ons in
the exp res si on of TRAF6 in the cells of  pa ti ents, but not in
the he althy cont rols, whe re as the tre at ments with poly I:C
and poly adeny lic acid are not ab le to re du ce the TRAF6 over-
exp res si on. e.) EBV-EBER spe ci fic DNA slightly sti mu la tes the
re le a se of in ter fe ron α (IFNα) in the cells of Sjög ren's syndro -
me pa ti ents.. 

Conc lu si on: The se da ta sup port the conc lu si on that the
dec re a sing ef fect of EBV-EBER spe ci fic DNA on the TRAF6 exp -
res si on may be me di a ted by a path way dif fe rent from the
Toll-li ke re cep tors in the mo no nuc le ar cells of Sjög ren's
syndro me. Ho we ver, the pos si bi lity of the in vol ve ment of so -
me Sjög ren’s spe ci fic EBV-EBER re la ted ef fects in the inc re a -
sed TRAF6 exp res si on what miR146a is unab le to supp ress
to tally, can not be exc lu ded.

RO LE OF DRO SOP HI LA NIM ROD CLUS TER IN THE IN NA TE 
IM MU NITY

JÁ NOS ZSÁM BO KI, GYÖN GYI CI NE GE, GÁ BOR CSOR DÁS, VIK TOR HON TI, 
IST VÁN AN DÓ, ÉVA KU RUCZ

Ins ti tu te of Ge ne tics, Bi o lo gi cal Re se arch Cent re of the 
Hun ga ri an Aca demy of Sci en ces, Sze ged, Hun gary

The Nim rod ge ne clus ter is lo ca ted on the se cond chro mo so -
me of Dro sop hi la me la no gas ter and it is com po sed of the
nim rod A, B, C, the vajk, the an ce (an gi o ten sin con ver ting
enzy me) and cenG (cen ta u rin gam ma) ge ne fa mi li es. Si mi lar
ge ne com po si ti on ac ross dis tantly re la ted arth ro pod spe ci es
in di ca tes that the Nim rod ge ne clus ter is a fun da men tal com -
po nent of the in na te im mu ne res pon se, sin ce it re ma i ned in -
tact sin ce 300–350 mil li on ye ars.

Pre vi o usly we iden ti fi ed NimC1 as a Dro sop hi la blo od cell
spe ci fic trans memb ra ne pro te in, which is in vol ved in the
pha gocy to sis of mic ro or ga nisms. Nim rod pro te ins en co ded
by the ni mA, nimB1-5 and nimC1-4 ge nes con ta in a sig nal
pep ti de, cha rac te ris tic NIM do ma ins and a short con ser ved
CCxGY mo tif, im me di a tely pre ce ding the first NIM do ma in. In
or der to study the bac te ri um bin ding pro per ti es of Nim rod
pro te ins we ha ve de ve lo ped an im mu nof lu o res cen ce and
flow cyto metry ba sed analy sis and fo und that na ti ve NimC1
exp res sed by Dro sop hi la pha gocy tic cells binds Es che ri chia co -
li, but do es not bind Staphy lo coc cus epi der mi dis. We pro du ced
se ve ral FLAG-tag ged re com bi nant Nim rod pro te ins and
analy zed them using this as say. We fo und, that Ni mA,
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NimB1, NimB2 and NimC1 bind E. co li bac te ria, but only
NimB1 binds S. epi der mi dis. We al so ob ser ved that ne it her li -
po poly sac ca hi de, nor pep ti dogly can, but a pro te in mo le cu le
ser ves as li gand for the NimC1 re cep tor. 

We furt her analy zed the Nim rod ge ne clus ter by stud ying
the vajk ge nes and no ti ced that they en co de pro te ins ha ving
si mi lar se qu en ce pro per ti es; they con ta in N-ter mi nal sig nal
pep ti de, low comp le xity re gi ons and at le ast 20% va li ne ami -
no acids. To analy ze the exp res si on of the vajk1–4 ge nes in
dif fe rent de ve lop men tal sta ges of the fru it fly we used RT-

PCR. We fo und that all vajk transc ripts are pre sent in the
embr yo, only vajk-2 and vajk-3 are exp res sed du ring lar val
sta ges, and no ne of the vajk ge nes we re transc ri bed in
adults, the re fo re we al so exa mi ned the vajk-1 and vajk-4 ge -
ne exp res si on upon im mu ne in duc ti on pro vo ked by pa ra si -
toid wasp in fec ti on, wo un ding and/or bac te ri al in fec ti on. To
lo ok in to the exp res si on of the Vajk pro te ins in the body, we
de ve lo ped an ti bo di es aga inst re com bi nant Vajk pro te ins. We
test the func ti on of vajk ge nes af ter si len cing them with RNA
in ter fe ren ce const ructs.
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