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Pesmome. [Icopnas — XxpoHNUECKOE ayTOMMMYHHOE 3a00JIeBaHNE, TIPYU KOTOPOM B ITATOJIOTUYECKUI TTPO-
LIECC BOBJICYEHBI KOXA U CYCTaBbl. YCTAHOBJIEHO, YTO PELIMAMB BbICBIIAHWI IIPU JAHHOM 3a00JIeBaHUU IIPO-
MCXOJNT 3a CUET PE3UACHTHBIX KJIETOK nmaMiaTH Koxku. [1pu satom kommdectBo CD4*CCR3* adpdpexTopHBIX
KJIETOK ITaMsITU IepudepuuecKoii KpOBU KOPPEIUPYET C TSLKECThIO 3a0osieBaHus. [109TOMY Lie/ibio Halluei
paboOThI SIB/ISIETCSI U3ydeHUe (DEHOTUIIA KJIETOK IMaMsITU neprudeprudecKoil KpOBU NALIMEHTOB C IICOPUA30M.

B uccnenoBaHue BKIIOYMIN 6 3I0POBBIX JOHOPOB: CpeaHMii Bo3pacT — 45,4 (min — 29, max — 55), XeH-
LIMHBI — 3, My>XX4uHbI — 3; 10 MallMeHTOB C IICOPUA30M: KEHIIUHbBI — 4 , MY>KYMHBI — 6, CpeIHUI BO3pacT —
37,3 (min — 23, max — 57), u3 Hux 5 mauueHToB ¢ PASI 6onee 10 1 5 mammmenToB ¢ PASI menee 10. Kpure-
PUSIMU UCKJIIOUEHMSI ObLIM HAJIMYME ayTOMMMYHHBIX, OHKOJIOIMYECKMX U TeMaTOJIOTMYECKUX 3a00JIeBaHUA,
CUCTEMHasl Tepaliusi UMMYHOCYIIPECCUBHBIMU MperapaTtaMu B TedyeHue 1 mecsua. [lanueHTsl moamnucain
IOOPOBOJIFHOE MH(MOPMHPOBAHHOE COTJIacHe Ha yJacTHe B MCCIICHOBAaHMM. BhineaeHne MOHOHYKIICapPHBIX
KJIETOK TIeprdeprndecKoii KpOBU MPOBOAMIIN B TpagreHTe TUIOTHOCTU (puKosui-yporpaduna (p = 1,082 r/m)
(BioClot GmbH, Tepmanus). [TomydeHHBIC KIIETKHA OKAIIWBAJINM KOHBIOTUPOBAHHBIMU C (hJIyOpOXpOMaMU
MOHOKJIOHAJIbHBIMHM aHTUTEJIAMHU K TOBepXHOCTHRIM MapkepaM CD4" ieHTpanbHbIX (Tem) 1 adpdpekTopHBIX
(Tem) xirerok mamsitu (CD4, CD45RO, CD197), a-uenu peuentopa [L-7 (CD127) u y-uenu peuenropa
IL-7 (CD132). ®eHoTUNIPOBaHNE KJICTOUHBIX MOMYJISIINI IMTPOBOAWIN Ha KileTouHOM aHainu3aTtope FACS
Cantoll. CtaTucTnyecKuii aHaJIN3 MOTYYSHHBIX JAHHBIX TPOBOMMIIN C MCITOJB30BaHMEM TTaKeTa ITPUKIIAI-
HBIX IIporpaMm Statistica 6.0 (Statsoft, CIIIA).

Hoas Tem B nepudepuyeckoit KpoBu 10HOPOB cocTaniisuia 33,4% (min — 18,2; max —43,7), Tem — 28,7%
(min — 13.6, max — 38.,9), y nauueHToB ¢ mcopuasom: Tcm — 28.65% (min — 13,3; max — 59,6), Tem —
21,5% (min — 9.3, max — 38.6). Cpeau ueHrpaibHbix CD4"-kietok mamstu nojss CD127*CD132 -kiieTok
cocrasisieT 26,00%, CD127*CD132" — 1,69%, CD127*CD132 — 69,00%, CD127-CD132* — 1,94%. Cpenn
adpdexropubix CD4"-kireTok mamstu gonst CD127*CD132 -kiteTok cocrasisieT 23,58%, CD127"CD132% —
1,18%, CD127"CD132 — 69,84%, CD127-CD132* — 0,70%. O6HapyxXeHa npsgMas KOppeaaLMOHHas CBSI3b
mexay koiandectsom CD127-CD132* ueHTpaibHbIX KJIETOK ITamsiTh 1 3HaueHueM PASI (r = 0,639, p < 0,05).
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Y mauyeHTOB ¢ MCOPHa30oM OO LIEHTPATbHBIX KJICTOK MaMsTH BHIIIC, YeM y 300POBBIX JOHOPOB, IPU
5TOM KOJIWYECTBO 3(PPEKTOPHBIX KIETOK MaMITH — Hrske. OOHapy:keHa TIpsiMasi KOpPeISIIUOHHAsT CBSI3b
MEXy KOJUYECTBOM LIEHTPAJIbHBIX KJIETOK MaMsSITU, 9KCITPECCUPYIOLINX Y-11eTb perientopa IL-7, u crere-
HBIO TSKECTU 3abosieBaHMsl. Bricokoii akcrpeccueit CD132 xapakTepu3yloTcsl aKTUBHMPOBaHHBIE KIETKU
naMsaTU. MOXHO HPEAITOI0XKUTh, YTO JaHHAsI ITOMYJISLMS KJIETOK ITaMsITHA UIPaeT POJib B MOMAEPKAHUM ay-
TOMMMYHHOTO BOCITAJICHUS Y MAIIUEHTOB C JAHHBIM 3a00JIeBaHUEM, a TaKXKe YIaCTBYET B PEIIOITYJISIIINU Pe-
3UICHTHBIX KJIETOK MaMSITH KOXMU.

Knrouesvie cnosa: CD4*-kaemku namamu, ncopuas, aymoumMmyHHble 3a004e6aHUSs KOJCU, 0epMaAmMOoN02ust, Pe3UOeHMHble KAeMKU
namamu, unoexc PASI

CHARACTERIZATION OF CENTRAL AND EFFECTOR CD4*
MEMORY CELLS IN PSORIASIS

Kolerova A.V.2*, Mikailova D. Amyrah Kyzy”, Beimanova M.A.¢,
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Moscow, Russian Federation

Abstract. Psoriasis is a chronic autoimmune disease in which the skin and joints are involved in the
pathological process. It was found that the recurrence of rashes in this disease occurs due to the resident
memory cells of the skin. The number of CD4*CCR3" effector memory cells in peripheral blood correlates
with the severity of the disease. Therefore, the aim of our work is to study the phenotype of peripheral blood
memory cells in patients with psoriasis.

The study included 6 healthy donors: average age — 45.4 (min — 29, max — 55), women — 3, men — 3; 10
patients with psoriasis: women — 4, men — 6, average age — 37.3 (min — 23, max — 57), of which 5 patients
with PASI > 10 and 5 patients with PASI < 10. The exclusion criteria for the study were the presence of
autoimmune, oncological and hematological diseases, systemic therapy with immunosuppressive drugs for 1
month. Patients signed informed consent to participate in the study. Isolation of peripheral blood mononuclear
cells was performed in a density gradient of ficoll-urographin (p = 1.082 g/L). Then cells were stained with
fluorochrome-conjugated monoclonal antibodies to surface markers of central (Tcm) and effector (Tem) CD4*
memory cells (CD4, CD45R0O, CD197), the a-chain of the IL-7 receptor (CD127), and the y-chain of the
IL-7 receptor (CD132). Statistical analysis of the data obtained was performed using the Statistica 6.0 software
package.

The percent of Tcm in the peripheral blood of donors was 33.4% (in — 18.2, max — 43.7), Tem — 28.7%
(min — 13.6, max — 38.9), in patients with psoriasis: Tcm — 28.65% (min — 13.3, max — 59.6), Tem — 21.5%
(min — 9.3, max — 38.6). In the peripheral blood of patients with psoriasis, among the central CD4* memory
cells, the proportion of CD127*CD132-cells is 26.00%, CD127°CD132* — 1.69%, CD127"CD132- — 69.00%,
CDI127-CD132* — 1.94%. Among effector CD4" memory cells, the proportion of CD127*CD132-cells is
23.58%, CDI127*CD132* — 1.18%, CD127*CD132" — 69.84%, CD127-CD132* — 0.70%. A direct correlation
was found between the number of CD127-CD132* central memory cells and the PASI value (r = 0.639,
p <0.05).

In patients with psoriasis, the proportion of central memory cells is higher than in healthy donors, while
the number of effector memory cells is lower. A direct correlation was found between the number of central
cells expressing the y-chain of the IL-7 receptor and the severity of the disease. Activated memory cells are
characterized by high expression of CD132. It can be assumed that this population of memory cells plays a role
in maintaining autoimmune inflammation in patients with this disease, and also participates in the repopulation
of skin resident memory cells.

Keywords: CD4* memory cells, psoriasis, autoimmune skin diseases, dermatology, resident memory cells, PASI index
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Introduction

The skin is normally populated by a large number
of T-lymphocytes. Contact with the antigen promotes
the differentiation of naive T-cells into effector cells
capable of performing protective functions. Most of
these cells are characterized by a short lifespan, while
a small subset of them transition to the pool of long-
lived memory cells [11]. Psoriatic lesions usually recur
in the same locations as those at the disease onset,
which indicates the possibility of the existence of
immune memory. It was found that the transplantation
of clinically healthy skin from psoriasis mice led
to the formation of psoriatic plaques in mice with
immunodeficiency [1].

There is a population of resident memory T-cells
ensuring the first line of adaptive cellular defense in
the skin. These cells can express both CD8 and CD4
markers being also characterized by high expression of
CD103, CD69, CD49, and CD44 [5]. CD8*CD69*
resident T-lymphocytes persist in the skin of patients
with psoriasis for several months after effective
methotrexate therapy [13]. Secukinumab therapy
led to decreased number of resident memory effector
T-cells (CD8*CD103*CD49a-CCR7") and IL-17A-
producing resident memory cells. At the same time,
the number of resident memory cells significantly
increased in clinically healthy skin after treatment,
which was accounted for by high resistance of this
population to biological therapy [7]. It was also
found that the number of IL-22-producing memory
CD4*T-cells does not correlate with the duration of
treatment, which indicates that the effector functions
are preserved during therapy for a long time [4].

In addition to resident memory cells, there are
central (Tem) and effector (Tem) memory cells.
Central CD4* memory cells (Tcm) are characterized by
the ability to migrate from secondary lymphoid organs
to the bloodstream, and featured with high expression
of homing receptors CD62L and CCR7 as well as high
proliferative potential. Memory effector cells (Tem)
are characterized by the ability to migrate between
secondary lymphoid organs and non-lymphoid tissues,
as well as the absence or low expression of CD62L
and CCR7, while adhesion molecules are highly
expressed [2]. The use of alefacept led to apoptosis
of effector CD4* memory cells, while the level of cell
reduction correlated with the magnitude of the PASI
index indicating the role of CD4* memory cells in the
development of the disease [6]. Gaide et al. showed
the common clonal origin of central and resident
memory cells, which suggested that Tcm are capable
of repopulating the pool of resident memory cells [8].
CD4* and CD8* circulating memory cells of patients
with psoriasis are characterized by high expression
of CCR4 (a chemokine receptor responsible for the
migration of lymphocytes into the skin), and their
count correlates with the severity of the disease [12].

It was found that central CD8* memory vs effector
cells are characterized by a higher CCR4 expression.
At the same time, the central CD8*CCR4* and
CD4+*CCR4*-lymphocytes had the peak expression
ofthe cutaneous lymphocyte antigen (CLA) necessary
for skin tropism [3].

IL-7 plays a fundamental role in the development
and maintenance of memory cells. It promotes cell
survival due to its antiapoptotic action [10]. Therefore,
the aim of our work was to study the phenotype of
memory cells (expression of o- and y-chains of the
IL-7 receptor) in the peripheral blood of patients with
psoriasis.

Materials and methods

There were enrolled 6 healthy volunteers (males
and females), aged 28 to 58 years (mean age 48+2.7
years), and 10 patients with psoriasis aged 27 to 58
years, of which 5 patients had PASI more than 10
and 5 patients with PASI less than 10. The exclusion
criteria were concomitant autoimmune, oncological
and hematological diseases, systemic therapy with
immunosuppressive drugs. Both groups were assigned
after signing informed consent.

PBMCs were isolated by centrifugation in a Ficoll-
Urographin (p = 1.082 g/L) density gradient . Next,
cells were stained with fluorochrome-conjugated
monoclonal antibodies to surface markers of central
and effector CD4" memory cells, the IL-7 receptor
a-chain , and the common y-chain. The following
antibody panel was used: CD4-PE (Sorbent LLC),
CD45RO-PE/Cy7, CD197 (CCR7)-APC/Cy7,
CD127-PerCP/Cy5.5, CD132-APC (BiolLegend,
USA). Staining was performed with a combination
of antibodies according to the manufacturer’s
recommended protocol. Phenotyping of cell
populations and the study of proliferative activity were
performed on a FACS Cantoll cellular analyzer (BD,
USA) by using the FACS Diva 6.1 software.

Statistical data analysis was carried out by using
the Statistica 6.0 software package. The Mann—
Whitney test was used to evaluate unrelated variables.
The revealed differences were considered significant
in case of p < 0.05.

Results and discussion

Patients with psoriasis were found to have
significantly lowere count of CDI123-CDI132*-
lymphocytes, as well as double positive
CDI127*CD132*-cells both in central and effector
memory cells (Table 1). It can be assumed that, in this
disease, cells expressing IL7R replenish the population
of resident skin memory cells involved in the
maintenance of local inflammation, which accounts
for low number of CDI123*CD132* Tcm and Tem
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TABLE 1. PHENOTYPE OF CD4* CENTRAL AND EFFECTOR MEMORY CELLS OF HEALTHY DONORS AND PATIENTS WITH

PSORIASIS
Control Psoriasis
Tecm, % 33.4£10.14 40.80+11.07 p>0.05
CD127*CD132, % 29.40+14.96 26.90+17.08 p >0.05
CD127*CD132%, % 10.55+1.49 1.68+1.94 p <0.05
CD127-CD132,, % 50.31+9.63 69.46+18.01 p>0.05
CD127-CD132*, % 9.7316.78 1.94+2.26 p <0.05
Tem, % 28.70+9.51 23.83+£10.10 p >0.05
CD127*CD132,, % 27.45+12.05 23.57+16,67 p >0.05
CD127*CD132%, % 12.26+5.83 1.17+2.05 p <0.05
CD127-CD132, % 48.87+10.07 69.84+26.61 p <0.05
CD127-CD132*, % 11.14+4 .86 0.70+1.00 p <0.05

PASI
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Figure 1. Direct correlation between the percentage of
CD127-CD132* central memory cells and the PASI value
(r=0.639, p <0.05).

compared to apparently healthy donors. Expression of
the IL-7 receptor y-chain is characteristic of activated
memory cells, which decreased number in the
peripheral blood may also be due to the migration to
skin foci of the disease. In view of the aforementioned,
cell migration, percentage of CD123-CD132" effector
CD4* memory cells naturally increases. In the Tcm
population, the number of double negative cells tends
to decrease compared to the control group.

An inverse correlation was found between the
proportion of CD4" central memory cells expressing
the IL-7 receptor y-chain (CD123-CD132*) and
the PASI value (r = 0.639, p < 0.05) (Figure 1). We
assume that this population of memory cells plays a
role in maintaining autoimmune inflammation in
patients with this disease, and also participates in the
repopulation of skin resident memory cells.

Based on the study results , we conclude that CD4*
central memory cells comprise one of the factors
in developing severe psoriasis, which is indicated
by a direct correlation between the percentage of
activated Tem expressing the IL-7 receptor y-chain
and magnitude of the PASI index. Also, this cell
population is characterized by the peak expression of
homing skin receptors [11].

According to the linear model of the immu-
nological memory development [1], the central
memory cells represent early stage. It is assumed that
at this stage, the cells are transferred to the pool of
skin resident memory cells [10]. Our data provide
another argument in favor of this hypothesis. The
dependence of the disease severity on the number
of peripheral blood central CD4"CD123-CD132*
memory cells, despite the fact that the proportion of
this cell population is significantly lower in patients
with psoriasis compared vs apparently healthy donors,
indicates that CD132*Tcm are involved in maintaining
inflammation during psoriasis, and migrate from the
bloodstream to peripheral tissues (presumably the
skin).
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Memory effector cells are characterized by mi-
nimal expression of CCR4 and CLA, but at the
same time they express a higher level of CXCR3 and
CCR5 molecules as compared to central memory
cells [11,13]. It is assumed that the expression
of the above markers emphasizes the difference

between the migration potential between central and
effector memory cells: to the skin and to the areas of
inflammation, respectively [13]. This accounts for
significantly decreased number of activated Tcm and
Tem in the peripheral blood of patients with psoriasis
vs control subjects.
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