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Using multicolor flow cytometry four main Thl7 subsets were identified within total CCR6-expressing
Th cell in peripheral blood from patients with multiply sclerosis (MS, n = 26) and healthy control subjects
(HC, n = 44). MS showed significantly higher frequencies of CCR6+DP and “classical” Th17 subsets, while
the level of Th17.1 was significantly decreased if compared to HC. Correlation analysis revealed a significant
relationship between the decrease of CCR6+DN Th17 subset and EDSS worsening (» = —0.456, p = 0.022).
The area under the ROC curve (AUC) for the percentage of “classical” Th17 within CCR6+ Th as a pre-
dictor of MS was 0.948 (0.882 to 1.014, p < 0.001) and for Th17.1 cells — 0.937 (0.863 to 1.011, p <0.001).
The optimal cutoff value for percentage of “classical” Thl7 for predicting MS was 31.55% within CCR6*
Th cells with 88.0% sensitivity and 95.45% specificity, while for Th17.1 — 38.66% within CCR6" Th cells
with 88.0% sensitivity and 95.45% specificity. Our data indicate that the relative numbers of “classical” Th17
and Th17.1 within CCR6" Th cells were effective in discrimination between MS and HC groups.
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C npuMeHeHUeM MHOIOLBETHOI mpoTouHoii nuroMerpuu cpeau CCR6-mmo3uTuBHbIX T-xesrepoB nepude-
PUYECKOM KPOBU OOJBHBIX pacCcestHHbIM cKJiepo3oM (MS, n = 26) u yciaoBHO 310poBbIX 1o0poBoibleB (HC)
Ha ocHoBaHuM Koakcrnpeccun CCR4 u CXCR3 Obuiu BBISIBJAEHBI YEThIpe OCHOBHbIE cyoronyasiuuu Thl7.
IMokaszano, uto y 6016HBIX MS 110 paBHeHMI0 ¢ HC ypoBHU «1Baxabl-mio3uThBHBIX> CCR4*CXCR3™ 1 «kiac-
cruecknx» CCR4*CXCR3~ Thl7 Bospactamu, a cogepxanme CCR4-CXCR3* Thl7.1 cumxanochk. O6Ha-
pyXeHa obpaTHasI B3aNMOCBSI3b MEXIY YBeIMUCHUEM YpOBHS «IBaxXmbl-HeraTUBHBIX» CCR4-CXCR3~ Thl7
n 6amnamu mwkansl EDSS. C nmpumenennem ROC-aHann3a moka3aHo, YTO IIPpU TTOPOTOBOM 3HAYEHUM «KJlac-
cnyeckux» CCR4TCXCR3~ Thl7 31.55 % oGecnieunBaeT 4yBCTBUTENLHOCTh U CIIEUU(PUIHOCTD BBIABIEHUS
60abHBIX MS 88 1 95 %, cooTBeTcTBeHHO, Torna Kak jjis Thl7.1 moporoBoe 3HadyeHue coctaBiisgeT 36.88 %
NP aHAJOTUYHBIX YYBCTBUTEILHOCTU U CIielIM(UIYHOCTU MeTona. [lojlydeHHbIe pe3yIbTaThl IO3BOJISIIOT pac-
cMmatpuBath «kjaccuueckux» Thl17 m Thl7.1 B xayecTBe MEepCHEKTUBHBIX MapKepoB IS BbIIBICHUSI MS.

KiroueBble CIIOBA: pacCesTHHBIN CKIIEPO3; IIPOTOYHASI IIMTOMETPHUS; «kKinaccmaeckue» Thl17, Th17.1; CCR4
u CXCR3.

Introduction. Multiple sclerosis (MS) is a de-
myelinating autoimmune disease of the central
nervous system and the underlying mechanisms
of MS are not fully understood yet [3]. A leading
part in MS pathogenesis was assigned to type 1
T-helper subset (Thl) able to secrete IFNg, but,
recently, more studies have been aimed at exam-
ining type 17 Th cells (Th17) considered as one
of the most promising targets for MS therapy [2].
Currently, the existence in humans of four distinct
Th17-polarized CCR6™ Th subsets with differential
expression of CCR4 and CXCR3, including “clas-
sical” CCR4*CXCR3~ Th17 cells, CCR4-CXCR3"
Th17.1 cells and two newly characterized CCR6" DN
and CCR6"DP populations, was shown [3].

Material and methods. MS was diagnosed
based on the McDonald criteria. All patients with
relapsing-remitting form of MS (n = 26) underwent
a neurological examination and were evaluated by
the Expanded Disability Status Scale of Kurtzke

(EDSS) that varied from 1.5 to 3.5 (median 2.5).
None of the patients had received immunomodu-
latory or immunosuppressive drugs for at least
48 month before. The healthy control (HC) con-
sisted of 44 healthy donors matched with patients
by sex and age.

The combination of monoclonal antibodies,
approach design and “gating strategy” allowed to
identify main Th subsets were described previous-
ly [1]. The percentages of Th17 subsets within total
CCRG6-expressing Th were given in Med (Q,s; O-s).
The Mann—Whitney U test was used to compare
MS and HC. The Spearman rank correlation was
used to evaluate the relationship between the rel-
ative numbers of Th17 subsets and EDSS score.
A receiver operating characteristic (ROC) analysis
of the continuous parameters related to the dis-
crimination between the groups was performed.

Results. Comparison of relative numbers
of CCR6-expressing, but CXCR5-negative Th
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Figure. Imbalance of peripheral blood Th17 subsets in MS patients

between MS patients and HC, indicated sig-
nificantly lower frequencies of these cell in MS
(15.78% (14.63; 22.23) vs. 24.80% (20.06; 30.48),
respectively, p = 0.002). Then, we analyzed the Th17
population in MS versus HC, based on CCR4 and
CXCR3 chemokine receptors co-expression profile.
This approach allowed us to specify the phenotype
of “classical” Th17 cells, Th17.1 cells as well as
CCR6"DN and CCR6"DP Th17 subsets (Figure).

Scatter plots a, b, ¢ and d showing the rela-
tive numbers of CCR6'DP Thl7 (CXCRS5™
CXCR3"CCR6"CCR4"), “classical” Th17
(CXCR5CXCR3-CCR6"CCR4"), Th17.1 (CXCR5~
CXCR3"CCR6"CCR47) and CCR6'DN Thl7
(CXCR5-CXCR3CCR6'CCR4"), respectively, in
the peripheral blood samples for MS (n = 26, black
circus) and HC (n =44, white circus). Numbers
represent the percentage of the indicated Th subset
among total CCR6*CXCRS5~ Th population. Each
dot represents individual subjects, and horizontal
bars represent the group medians and quartile ranges
(Med (Q,s; Oy5). Statistical analysis was performed
with the Mann-Whitney U-test.

The comparison of these different Th17 subsets
between MS and HC indicated significantly high-
er frequencies of CCR6"DP and “classical” Th17
subsets, while the level of Th17.1 was significantly

decreased in MS. These observations indicate that
MS patients have the abnormal distribution of
circulating Th17 cell subsets. Next, the statistical
analysis revealed a significant relationship between
the decrease of CCR6"DN Th17 subset and EDSS
worsening (r = —0.456, p = 0.022). Finally, the area
under the ROC curve (AUC) for the percentage of
“classical” Th17 within CCR6" Th as a predictor of
MS was 0.948 (0.882 to 1.014, p <0.001) and for
Th17.1 cells — 0.937 (0.863to 1.011, p < 0.001). The
optimal cutoff value for percentage of “classical”
Th17 for predicting MS was 31.55% within CCR6"
Th cells with 88.0% sensitivity and 95.45% specifi-
city, while for Th17.1 — 38.66% within CCR6" Th
cells with 88.0% sensitivity and 95.45% specificity.

Conclusion. We found the imbalance be-
tween different Th17 subsets within CCR6" Th
from MS patients peripheral blood. The level of
CCR4*CXCR3~ “classical” Th17 cells was evalu-
ated while the relative number of CCR4-CXCR3*
Th17.1 was decrease in MS if compared with HC.
Furthermore, our data indicate that the relative num-
bers of “classical” Th17 and Th17.1 within CCR6*
Th cells were effective in discrimination between
MS and HC groups and these observations could let
to uncover new cell markers to be used for assessing
MS progression, predicting its severity and course.
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