21046

: Pesiome
. becnanosa 0.4. Ocobrusocmi kaimunnux paxmopis imynimemy y
xeopux wa duasamayitiny kapdiomionamin.
IIposeneni nocnimkenns kAiTHRHNX dakTopiB iMyHiTeTY NOKasanu, wWo
Y XBOPHX IM/1aTaLiAHOIO KapiOMiONATIEI0 CIIOCTepiraBes AMCHANaHC KIITHHHOT
JIAHKH IMYHHOT CHCTeMH, IO NPOSBAABCS JOCTOBIPHHM 3HHXEHHSAM BiHOC-

Hoi Kinbkocti CD3+ AiMpouuTie, Auc6aNaHCOM IMYHOPETYASTOPHKX K/ITHH

TIBHLUEHHSAM XeJnepHOl Ta CYNpecopHol NOmyAALil KAITHH, WO NPH3BOMIK-
JIo [0 MiABHILEHHSs iMYHOperyasTopHoro iHaekcy. OgHOgacHO MaJio Micle
RocToBipHe 36inbuenHs kinpbkocti CD16+ ta CD95+ aimdountis. 3uu-
KeHHS! QYHXUiOHaJbHOI aKTHBHOCTI iMQOLKMTIB, NposBASIOCS JocToBip-
HUM 3MeHIleHHsM KiabKocTi CD 25+ kniTHH. Po3BHTOK AecTpykTHBHO-
3ana/bHOro Mpouecy B Miokaplli cepust XBOPHX AUNaTauifHOK KapaioMiona-
Ti€I0 IPH3BO/IUTDH N0 MOPYLIEHDb K/IITHHHUX baKTOPIB IMyHITETY.

Kuarouosi corosa: munarauifina Kaphiomionatis, NiMpOLMTH, KAITHHHHIH
iMyHiTer, ‘

- Pesiome :
becnanosa E.fl. Ocobennocmu xaemounoix pakmopos ummynume-
ma y 60avKbtx Juramayuonnol xapduomuonamuedl.

Mccrnenopanns KneTouHbX (aKTOpoB HMMYHHTETa NMOKA3alH, uTO y
GOJIbHBIX IUNATAUMOHHON KapAHOMHONaTHel Habmoaancs JHCOaNaHC Kie-
TOYHOTO 3BeHa HMMYHHOH CHCTEMEI, KOTODHIl MPOSBJSICA HOCTOBEPHHIM
CHMXEHHEM OTHOCHTeJIbHOro Konuuecrsa CD3+ smmdiouuTos, nucanau-
COM HMMYHOpEryNATOPHHX K/€TOK NOBLILIEHHeM XeJNepHoH H cynpeccop-
HOH nonyJIsiuky kaeToK. OHOBPeMeHHO HMeNo MeCTO IOCTOBEPHOE YBeJH-
yenne Koauyecrsa CD16+ u CD95+ aumdounros. Cuumenne dyHKumo-
Ha/IbHOW aKTHBHOCTH JHMGOUHTOB, NPOSBASAOCH JOCTOBEPHHIM YMEHbIlE-
Huem Koandectsa CD 25 + knetok. Paasutie RecTpyKTHBHO-BOCTIA/IHT /b
HOTO mponecca B MHOKapfie GOJbHBX AH/NATAUHOHHOA KapAHOMMONATHel
NPHBOAUT X HAapyUIEHHSM KJIETOYHbIX (AKTOPOB HMMYHHTETA.

Kntouessre c.roBa: pynatauioRHas KapIMOMHONATHA, JUMGPOLMTH, Kie-
. TOUHHIH HMMYHHTET, '

o : . Summary

Bespalova E. Ya. Cellular factors of immunity peculiarities in patients
with dilated cardiomyopathy.

Studies of cellular immunity factors showed that in patients with
ditated cardiomyopathy imbalance of cellular link of the immune system is
observed, which revealed significant reduction in the relative number of
CD3+ lymphocytes, imbalance of immunoregulatory cells increase in helper
and suppressor cell population, which led to an increase in immunoregulation
index. At the same time there has been a significant increase in CD16+
and CD95+ lymphocytes. Reduced of lymphocytes functional activity,
manifested reliable decrease in CD 25+ cells. Development of destructive,
inflammatory process in the myocardium of patients with dilated
cardiomyopathy leads to disturbances of factors cellular immunity.

Key words: dilated cardiomyopathy, lymphocytes, cellular immunity.
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ALTERNATIVELY SPLICED INTERLEUKIN-4
PROTEIN, INTERLEUKIN-4 DELTAZ2, .-

IS NATURALLY SECRETED BY T CELLS

" _ A.Bocharov L
National University of Pharmacy (Kharkov)
University of Maryland School of Medicine

Introduction. 7 o
Interleukin-4 (IL-4) is a pleiotropic cytokine produced predominantly
by Th2 lymphocytes that is involved in the regulation of various

functions of B cells [9], T cells [15], macrophages [3], and other'
" hematopoietic [12] and nonhematopoietic cells [6]. IL-4 gene is

expressed in two mRNA forms: 1) full-length form containing all four
exons and 2) alternatively spliced mRNA form, knowrt as interleukin-
4 delta 2 (IL-482), in which exon 2 (corresponds to amino acids 22 to
37) is omitted [10,18]. Expression of IL-462 mRNA was described
previously in peripheral blood mononuclear cells (PBMC), thymocytes
and bronchoalveolar lavage cells. It was observed that IL-452 mRNA
is expressed in the PBMC in lower amounts than IL-4 mRNA. In
contrast, 11-452 -mRNA is expressed in much higher levels than IL-4
mRNA in thymocytes and bronchoalveolar lavage cells, suggesting

tissue specificity of expression [2,13]. It was also reported that the

total levels of combined IL-4 + IL-452 mRNAs and IL-4 /IL-452 mRNA
ratios change in patients with asthma [7, 16), systemic sclerosis [17.],‘
associated with infectious diseases such as pulmonary tuberculosis

[4], Helicobacter pylori infection [11], HIV-tuberculosis co-infection [5], -

and in patients with severe sepsis [8]. However, it still remains unknown
whether 1L-452 is expressed as a protein in vivo. Comparative analysis
between predicted molecular model of IL-432 proteins and crystal
structure of human recombinant interleukin-4 showed that they have
similar conformational structure and nearly identical charge [20]..
Recombinant human IL-4 delta 2 protein (rhIL-4382p) was
expressed in yeast [2] and in Escherichia coli [14] and effects of
rhlL-4 82p in vitro were studied. As described previously, rhiL-
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4d2p is an antagomst of the hlL-4-induced synthesis of IgE and

expression of CD23 in B cells [1]; blocks inhibitory action of

hIL-4 on LPS-induced cyclooxygenase-2 expression and
subsequent prostaglandin E2 secretion in monocytes {1}; has no
independent effect on proliferation of T cells, B cells, or Mg and
competes with IL-4 effects on T cell proliferation [2, 20]. These
data suggest that IL-432p acts as a regulator of the cytokine net,
. being the natural antagonist of IL-4. The purpose of this study
was to investigate whether natural IL-452p produced and secreted
by T cells. In this paper we demonstrate that alternatively spliced
IL-482p naturally produced and secreted by human T lymphocytes.

Patients and Methods

Patients and controls. Seven adult patients with allergic
asthma and five healthy volunteers were included in the study.
The diagnosis of asthma was made following The National Asthma
Education and Prevention Program (NAEPP) guidelines. Healthy
controls were defined as current non-smokers who did not smoke
in the past 3 years, with no known allergies and no asthma, and

were older than 21 years. Peripheral blood from patients and

controls was obtained by venipuncture.

_ Cell preparation and culture condition. Human embryonic kldney
(HEK-293) was obtained from the American Type Culture Collection
(ATCC, Manassas, VA). Cells were grown in RPMI 1640 (Gibco,
Invitrogen, Carlsbad, CA) supplemented with 10% fetal bovine serum,
2 mM glutamine, 2 mM sodium pyruvate, and antibiotic-antimicotic.
HEK 293 cells were maintained at 37°C in T75 culture flasks in
humidified atmosphere with 5% CO,. T cells were isolated from
whole blood by negative selection usmg RosetteSep® Human T Cell
Enrichment Cocktail according to the protocol of the manufacturer
(StemCell Technologies Inc., Vancouver, British Columbia, Canada).
RPMI1640 culture medium supplemented with 10% dialyzed fetal

bovine serum, 2 mM glutamine, 2 mM sodium pyruvate and antibiotic- -

antimicotic was used to culture T cells at 5x106 cells/ml.

 Transfection and Plasmids. Primary T-cells from healthy
donors were transfected with IL-4 or IL-482 or Null-encoding
constructs using electroporation technique (Amaxa, Gaithersburg,
MD). Transfection of T cells with resulted in IL-4 or IL-452
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protein secretions confirmed by ELISA, and Western blotting
using antibodies purchased from R&D Systems (Minneapolis,
MN, USA) and BD Pharningen (San Jose, CA, USA).

Immunodepletion of IL-4. For 1L-4 immunodepletion experiment
T cells from 4 healthy donors and 9 asthma patients were activated
for 24 hrs with 50 ng/ml Phorbol 12- myristate 13-acetate (PMA)
and 1pM lonomycin (Sigma, St. Louis, MO). After 24 hrs of culture
the supernatants were harvested for determination of IL-4 and IL-452.
Monoclonal anti-human IL-4 antibody was purchased from R&D
Systems (Minneapolis, MN) and BD Pharningen (San Jose, CA, USA).
Protein G agarose was purchased from Thermo Scientific (Rockford,
IL). Immunoprecipitation of rhIL-4 or native humadn IL-4 was performed
according to the protocol of the manufacturer (Thermo Scientific,
Rockiord, IL) with slight modifications. Briefly, protein G agarose
slurry and anti-human IL-4 antibody were incubated with gentle mixing
for 2 hours at RT under rotary agitation. Protein G agarose was
washed three times with IP Buffer (256 mM Tris, 150 mM NaCl; pH -
7.2). Recombinant [L-4 and IL-482 or supernatants of PMA /lonomycin
stimulated T lymphocytes were incubated with Protein G-antibody
complex for 2 hrs at RT. Supernatants were collected and sandwich
ELISA with indiscriminate anti-human IL-4 antlbody (BD Pharmmgen
San Diego, CA) was performed.

Statistical analysis of data. The results were statxstlcally analyzed
with a statistical package IBM SPSS version 19 (Chicago, IL). For ali
statistical analysis, the level of 51gmf1cance was set at P<0.05.

Results _ : :

Patient and control characteristics. Patients and controls did not
differ in their gender or age distributions. Approximately one third of -
patients were smokers, whereas all healthy volunteers were non-smokers. -
More than half of the patients had mild disease. Blood samples from
subsets of this cohort were used in the experiments presented below,
with characteristics of the subsets presented in each case. _

Primary human T lymphocytes secrete IL-462 protein. Previous
studies focused on expression levels of I1L-452 mRNA .(15-21),
whereas the expression -of the corresponding protein has not been
addressed. It was previously reported that a cell line HEK293 infected
with IL-4-encoding or IL-482-encoding adenoviral constructs or
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transfected with corresponding plasmid constructs produces and
~ secretes IL-4 or IL-452 in cell culture. In that study, antibodies were
used that react selectively with IL-4 but not IL-462 (selective Ab) or
with both IL-4 and IL-482 (indiscriminate Ab). Although those results
suggested that 1L-452 protein is produced in the cells expressing IL-
452 mRNA, limitations were that HEK293 is a transformed cell line
and that expression of IL-462 mRNA was forced by the gene delivery
procedures. We hypothesized that primary T cells also can produce
and secreted IL-482 protein. To confirm this hypothesis primary T
cells from two separate donors were purified and electrophoretically
transfected with IL-482-encoding or Null constructs. 48 hrs after
transfection supernates were collected and ELISA assays with selective
anti-IL-4 Ab and indiscriminate anti-IL-4/1L-452 Ab were performed
(Figure 1). Thus, primary T cells can produce and secreted IL-462p
but there is still limitation here - the production of IL-462 was
induced artificially. So, it was unclear whether primary T cell produced
and secreted IL-482p without artificial manipulations.

' 250

Figure 1. ELISA of cell culture
200 supernates of purified primary T cells
180 from two separate donors transfected
" 100 ﬂ with [L-482-encoding or NULL
constructs.
50 .
0

d 1- d 2- d 1 .
\LAt2 mz oL Detection of naturally

produced 1L-462 by T cells.
Scheme of the immunodepletion experiments is shown in Figure 2.
Initially, two rounds of immunodepletion of recombinant human
IL-4 and IL-4862 proteins with known concentration 50 or 100
pg/ml were performed, and the relative amounts of cytokines in
the solutions before and after immunodepletion- were calculated
by ELISA with indiscriminate antibody (Figure 3).
Concentrations of rhiL-4 before immunodepletion were 50 or 100
pg/ml and after immunodepletion IL-4 protein was not detected. In
contrast, essentially the same concentrations of rhiL-482 in the
solutions were detected before and after immunodepletion. Thus, IL-
4p but not IL-482p may be completely removed from solution by
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immunodepletion. In next experiment primary T cell from 4 healthy"
donors and 8 asthma patients were purified and activated with PMA /
Ionomycin for 24 hrs. T cells supernatants were collected and
immunodepletion of IL-4 was performed. Concentration of IL-4 and
IL-482 in the supernatants before and after immunodepletion were
calculated by ELISA with indiscriminate antibody (Figure 3).

¥ Y @
selective  Indisciminate IL-4  IL-452
anti-IL-4 anti-iL-452 . ) .

mAb anti-iL-4
mAb

. - Measures bo(h L4532
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IL-452 and IL4 ‘ ' } Only IL-452 remaine aas res I1-452

Figure 2. Scheme of the immunodepletion experiment.

Healthy donors before immunodepletion had low levels of IL-
4 and IL-482 (20-30 pg/ml) and after immunodepletion we could
not detect any product. In contrast, the levels of IL-4 and I1L-452
in T cells supernatants from asthma patients before immuno-
depletion were higher (40-120 pg/ml) and even three rounds of -
immunodepletion could not remove reactivity of indiscriminate
Ab. Thus, we suggest that this reactivity of indiscriminate Ab
caused by IL-432 that was naturally secreted by activated T cells.
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. Figure 3. Indiscriminate ELISA (detects both IL-462 and IL4) of indicated
samples before (B) and after (A) immunodepletion of IL-4 with selective anti-IL-
4 antibody attached to solid support. Notice that rhiL-4 but not rhIL-4562 added
to fresh cell culture medium was completely depleted (arrow 1) by
immunoprecipitation (details described in the text). In the samples from atopic
asthmatics, such selective immunodepletion of IL-4 did not completely eliminate
the signal-(arrow 2). The remaining signal is likely due to naturally produced IL-
452. Additional two cycles of immunodepletion of IL-4 did not lower the remaining
reactivity of these sainples. The entire experiment was repeated with newly
derived T cells from riew blood samples of the same control and atopic asthmatic
volunteers on three independent occasions with one week intervals between the
repetitions, with similar results (second repetition is shown).
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Summary

S Bochafo’vA. Alternatively spliced interleukin-4 protein, interleukin-
4 delta2, is naturally secrefed T cells. ’ :

An alternatively spliced isoform of IL-4 mRNA that omits exon 2 (IL-452)

was reviouslwscri d. It was reported that the total levels of combined IL-
4 + JL-462 mRNAs and IL-4/1L-462 mRNA ratios change in patients with
scleroderma, asthma, and various infections, Natural IL-452 J)rotein was not
previouslz studied because most commercial anti-IL-4 antibodies (Ab) do not
react with IL-452. We established mammalian expression systems (HEK293
stably transfected or infected with recombinant adenoviral constructs) producing
naturally processed (folded and glycosylated) human IL-4 or IL-482. By screening
. a library of commercial anti-IL-4 Abs, we identified a selective Ab reactin

exclusively with IL-4, and an indiscriminate Ab reacting equally with IL-4 ans
IL-482. PBMC and T lymphocyte (> 95% purity) cultures from 3 donors
with allergic asthma and 3 controls were stimulated with PMA /ionomycin
for 24 hrs. The supernates were immunodepleted of wild-:))&pe IL-4 using four
cycles of depletion with the selective antibody. These immunodepleted supernates
were negative in ELISAs with the selective anti-IL-4 Ab. However, the IL-4-
depleted supernates from asthmatics, but not controls, were positive in
ELISAs with the indiscriminate antibody that now detected only IL-462. The
levels of IL-462 were 5 to 10 fold lower than the levels of IL-4 in the initial
undepleted supernates. Thus, IL-452 is naturally produced not only in the
mRNA form, but also as a secreted protein. .

Key words:interleitkin-452, immunl(;precipitatim, T-Hymphocytes, aflergic asthma.
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Bouapos A. A. ITpodyxyus u cexpeyus arvmepramusnozo cnaaiic-eapu-

- anma unmepreikuna-4, unmepaeiicun-4 desvma 2, T-aumgpoyumany.

‘ AJIbTEé)HaTHBHHﬁ CIVIaiiC-BapHAHT UHTeNedKNHa-4, UHTePNeHKHH-4 febTa
2, panee 6bu1 onucan Toubko B popme MPHK. IMponykuns i cekpenus anbrep-
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HaTUBHO# popMbi Genka HJI-462 He Gblia omMcaHa paHee B CBSI3H C T€M, 4TO
GOMBUIMHCTBO KoMMepuecKHX anTH-WJI-4 anturen He pearupyiotr ¢ MJI-462.
CKpHHHHI KOMMepuecKH JOocTymHbiX aHTH-WJI-4 anTHTeN MO3BOMMN BHISIBHTH
CEJIEKTHBHbIE AHTHTEa, KOTOPHIE CIOCOGHR B3aHMOAeHCcTBOBaThL TobKo ¢ HJI-
4 u auTnTena pearupyoue, kak ¢ W4 tak u ¢ MJI-432. Kymerypu T-
JTEMGBOLMTOB NepHdepHYecKoit KPOBH, BhijleleHHbie OT JOHOPOB C ajllepradec-
Kol 3CTMON M 3[OPOBHIX Jofel CTHMYJ/poBaid GMA / HOHOMHLIMHOM B Tede-
Hue 24 yacoB. CynepHaTaHThi MCTIO/NIb30BAIH VISl HMMYHOTIPELIAIATALHH HHTE-
JefikuHa-4 ¢ cenekTHBHLIMH aHTH-WJI-4 antHTeslamu. Konuentpamun HJ14 B
cynepHartauTax T-JMMQOLUTOB OTPEASISIH A0 U NTOC/Ie HMMYHONIPELMITHTALHH .
meronom UDA, B cynemnmax T-mamMbo1TOB KOHTPOILHOH IPYNIEL NOCe
HMMyHoTpermnuTaiid MJ1-4 He o6Hapy:XuBancs, B TO BPEMA KaK MCCAeloBa-
HHe CynepHaTauToB T-TuMQOUMTOB OT NALKEHTOB C ACTMON JIOKA3aJI0 NOMOKH-
TeJIbHYlo peakuio B UPA npH Hernonb3oBaHHH HeceleKTHBHLIX aHTHTeJ Aaxe
nocae 3 UMKICB WMMyHonpeuMnutauun WJI-4. 3tor ¢akr no3soanst cuenath
060CHOBaHHOE MPEANIOIOKEHHE O HATHIHHU B cﬁnepnaramax WJ1-482. Yposuu
V1482 6binu B 5-10 pas Huxe, vem yposHu MJI-4 B HenpeupmurHpoBaHHEIX
cynepHaTaHTaX. TakuM 06pasoM, YCTAaHOB/AEHO, UTO a/IbTEPHATHBHBIM Cruiaiic-
BapHaHT HHTepJiefikuHa-4, MHTepAeHKUH-4 fenbTa 2, skcnpeccupyercsi-B T-
JuMdonnTax He Tobko B ¢popme MPHK, Ho W Ha ypoBHE Gejka. - -
JIoYeBbie CI0BA; UHTEPAEHKHH-4 feaTa 2, uMMyHonpeuHnuTauns, T- -
JNHUMQOLMTH, alepriyecKas acT™a.
Pesiome

Bouapos O. A, Hpodyxuin i cexpeyis aromepHamu8roeo cnaaic-
sapianmy inmepaedikina-4, inmepaeiikin-4 deavma 2, T-rimpoyumamu.

AnbrepHaTHBHui crutafic-BapiaHT iHTepnelikida-4, iHTepaeiikin-4 nenbTa
2, paniute 6yB onucaHHdl Juule _4y ¢opMi MPHK. .TTpopykuist i cexpemis
albTepHaTHBHOI popmu Ginka 1J1-482 He Gyna onucaHa paHilie y ss-'nsxg a3
THM, WO GiAbuticTh KoMepuiiHux aHTH-1JI-4 anTHTIN He pearyioTsb 3 171-462.
CxpuHiHr KomepuifiHo gocTynHux aHTH-IJI-4 aHTHTIA J03BOMMB - BHSBHTH
CeNIeKTHBHI aHTHTINa, AKi 3faTHi B3aeMomiaTH Tinbku 3 [JI-4 i anTHTINS, UIO

'pearyioth sk 3 IL-4 i 3 IL-482. Kyabrypn T-niMm¢pounrtis nepucepHuHOl

KPOBI, BHAlI/IEH] BiJl IOHOPIB 3 aeprivHO acTMOIO i 31OPOBHX Jofel cTH-
mymosanun ®MA /ioromiLinoM nporsiroM 24 rogux. CynepHaTaHTH BHKO-
Fumoayaanu AAst iMyHOTIpeuyniTauii iHTeneiikina-4 3 ceIeKTHBHUMH aHTH-
JI-4 auturinamu. Konuenrpauii IJI-4 B cyneprarantax T-mimcbouuris su3-
HauaJaH 0 i nicas imyHonpeuinitauii Meronom 1PA. B cime HarauTax T-
JiMGpOLMTIB KOHTPOILHOI IPYNH Micjs iMmyHonpeunnjitatii 1J1-4 we pusnasie-
csl, B TOH 4ac fiK BOC/iIKeHHs cynepHaTaHTis T-simMdounTiB Bif NaLieHTis 3
aCTMOIO TI0Ka3a/10 NMO3HUTHBHY PEaKiLiio NPH BUKOPHUCTAHH| HECeJeKTHBHHX

" aHTHTIA HaBiTh nicad 3 uMKAiB iMyHonpeuunitauii 1J1-4, Llei daxt a0380-

JI¥B 3pO0GHTH 06IPYHTOBaHe NPUIYLIEHHS NP0 HAABHICTb B }{nepﬂaramax
Iﬂ-4ﬁg. Pisni 1J1-462 6yau B 5-10 pasis Huxue, Hix piHi IJI-4 B Henpeun-
NiTOBaHHX cynepHaTaHTaX. TakuM YHHOM, BCTAHOB/IGHO, O aJIbTEPHATHB-
HHil civialic-BapianT inTenelikina-4, inTepieikin-4 feAbTa 2, eKCnpecyeThes
B T-nimpounrax He Tinbku y gopmi MPHK, a i Ha piBHi 6isKa.
Karovosi caopa: inrepneilkin-4 nenvra 2, imyHonpeuninitauis, T-nimgo-
LiTH, anepriuyia acTMma.
Penensenr: 1. Mea.H., npo@. I B./Tockyrosa
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