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Dendritic cells (DC) are specidized antigen-presenting cells (APC), considered i have a central role inregulating immune responses. Prior studies, which we confirm, showed numeric decreases of ‘canonical myeloid (mDC) and plasmacytoid (pDC) DC in RA, and led us to hypothesize that depletion of canonical DC is only
one manifestation ofa more funi ental ateration in these important immunoregulatory cells. We further hypothesized that alteraons in subsets are associated with aspects of RA including those driving RA-associated cardiovascular disease and tatthe totality of non-lymphad APC candidate cells (CD3-CD19:HLA-DR*) would not
in RAand include candidate APC.
e

Methods:

Conclusion

RA patients envolledin a cohort ly and healthy donors underwentimmunophenatyping to define known DC subsets, includng CD1c* D141* mDC and CD303* pDCin peripheral blood mononuclear cells (PMBCs). We correlated DC subset features with disease characteristics cardiac function. To screen for non-ymphaid cells u
with putative APC potential nat conforming © convertional DC paradigns we defined ‘candidate nonlymphoid APC' (DR*CD3-CD19CD56) as a DC superset. We used t-Distributed Stochastic Neighbor Embedding (t-SNE) to categarize the entirety of non-lymphad APC canddate cells and identify possible novel RA APC subsets.

Results:

Circulating CD1c* frequencies were remarkably decreased in RA (mean 1.0% of PBMCs vs controls (2.6%);; p=0.009). Mean CD141* frequencies were 0.2% vs 0.1%; p=0.019. CD303* pDC frequencies did nat differ (p=0.285). HL.A-DRintensity in both myeloid subsets was sigrificantly lover in RA whereas CCRR intensity was higher in — —

CD1c* DC. In RA, alower CDIc* frequency was associated with lower cardiac index (corelation=-0.54, p=0.0078; n=24) and CCRZ exp sion of CD1c* DC was asscociated with lower Ejection Fraction (EF) (corr.=-0.695, p=00008; n=22). Interesiingly, despit the decrease in canonical DC, the overall frequencies of ‘candidate nonlymphoid n_ co n ro s n — p

APC'and ‘candidate mDC APC did notdiffer (Table 1) suggesting that the declines of canonical DC were compensated for by in in dha populations ofthis DC superset t-SNE analysis of healthy contrds allowed clear categorization with distinct clusters of APC subsets as well as a homogenous cluster of CD14CD16 CD11c*(Figue

2; orange circle). RAt-SNE showed a decrease of canonical DC subsets (yellow ellipses) and the appearance of five clusters w'th some DC features thatdid not fit accepted definitions (Figure 2a-e) [ ]

Conelusion Live PBMC lyzed 188255 [ ] 163257 [ ] 0.593
We found extensive alterations inthe DC oormanmern in RA, in:l ease in maj c* tan the snerg lswilh arligen» tin tial andidae DCsu:Jsets. The novel subsets included ore resembling CD14+ monocyte-derived DC, a subset of which IVe a na yZe 1 46909 ’ 290563 1 47 1 86’ 1 9446 1 "

also expressed CD1c in addition to plasmacytoid mark ). The funcionwith changes of the DC compartment, including decreases of CD1c* mDC, emphasize their

potential clinica significance.

‘canonical, m DC S u bsets In RA (Flg 1) S u bS etS S h Owed [ée;jrgfzﬂzanalyzed 3889 [1465.8,5601.5] 5974 [3916.0,8670.7] 0.165 p ert u rb atl O n S I n th e n O n _m yel O I d

| n tro d U Ctl on PPeTER—— ower HLADR b s e 22l | APC compartment in RA:

§ B control (n=4) CCR2 MFI 17702 [14611,19381] 13188 [12840,13975] 0.033
>3 RA (n=31 - CD141* cDC : e _
» Dendritic cells (DC) are highly plastic 3 = (=31 expression and ..o o | 1) Alflgntl_flcantfd‘ecreas_e al?d PDEGHOWP'C
) HLA-DR MFI 22279 [14672,25703] 46890 [43845,50418] 0.002
antigen-presenting cells (APC), 3 , | higher CCR2 PO et ceeswemaNT 008 aoefﬁéﬁgﬁso cantomca N {0 the ma
. > . g : . — MOSt pronounced In the major
considered to have a central role In Initiating " o expression ' of POMCs 0510307 08 06,11 0.265 POp +P J
. . " . - ’ p HLA-DR MFI 19115 [14493,23608] 18504 [17768,19496] 0.915 CD1C+ SUbset— that Included decreased HLA_
and reQUIaung Immune I’eSpOnSGS |nCIUd|ng g 1 s Compared Wlth lzz:zl\flceAPCs 14794 [12798,15978] 11782 [11205.12054] 0.028 DR and Increased CCRZ oy reSSIon
. . g O s ® olo ren
T cell activation, an established ?_ " - ¢ I Candidate norlymphoid APC’ 13.7 (5.6) 12,6 (4.3) 0.667 . estive of increased [Po anSity 10
pathophysiologic pathway in RA (Fig. 0) < }' == i e controls. i e ! 99 . . PTop y
0 (Table 1) oo (OOt A DRy (oS es02001T) 22091 preds247a7 - 0.149 traffic to inflamed tissues
cell driven pathogenic effects — onocytes ) [10321,14759] [15287,18343] '
P “'/.Tnclud.ngsczutmeﬁ.ated t CD1c+ mDC CD141+ mDC CD303+ pDC Table 1: Phenotypic characteristics of DC 2) The concurrent emergence of anomalous
 phiane SEYA, medmed opokinardionses Fig. 1: Enumeration of ‘canonical’ DC subsets. subsets iniRA vs controls. Numbers in average non-lymphoid cells with antigen-presenting
i P oS e T @ S +-(SD) resp. mean [IOR MFI: median fluorescence intensity

potential (HLA-DR*) that are candidate DC
subsets. The largest population included
CD14* APC that showed a partial loss of
CD1c expression resembling recently
defined DC3 by Dutertre et al.3 The

vascular RA pathology via
chronic inflammation

Fig. 0: DC via the DC/T cell Interface have the potential to ZA) The total non-

activate pathogenic T cellsin RA

* Prior studies showed, unexpectedly,
numeric decreases of ‘canonical’ DC

lymphoid candidate
APC population was

subsets [myeloid (mDC) and plasmacytoid (pDC) DC] w (Table 2) L%r;agl?llgg O?\Cép:flaélggszwgE)elgl_lftlcr;gDL:J]_ligzd Y
In RAZ- We SuspeCted that the decrease Live PBMC analyzed 1R8‘:2(5r5]T1?1:3309,290563] :2;2;;(::48752:2461] (')3.593 (SIRPG) and plasmacy;:c)ld mar,kers CD303
of canonical DC may not be the only S CD123 | |
Chanlge within this hlghly pIaStIC Immuno- F'rltii';lcn)clyg%ZF;BIEnumeration of DR* DC supersets 3) The assoclation of adverse measures
regulatory compartment ot mBC ARG e ae HLA DA o3 CD15 CDS CDLCDTIe ] . .
guiatory p . . | of cardiovascular health with

» By defining a non-lymphoid candidate 2B) In RA, the non- changes of the DC compartment
APC’DC superset inclusive of all non- lymphoid candidate including decreases of CD1c* mDC,
lymphoid cells with APC potential [HLa- APC superset included emphasize their potential clinical

DR*CD3-CD19-CD56-CD14°jWe Setl out to test APC that clustered near

the hypotheses that in RA | canonical DC but did not -- e »
1. The totality of non-lymphoid candidate meet currently accepted Fig. 2: Totality of non-lymphoid candidate APC (DR*CD3-CD19) of a

significance.

Functional analyses of the putative DC
populations are needed.

APC would NOT decrease definitions (Fig. 2; a-e) patient with active RA (CDAI 29) and a healthy donor (gray insert). | |
2. Non-lymphoid candidate APC would be Representative t-SNE plots shown. Anomalous DC may be implicated
characterized by the appearance of 3) A higher fraction of .0 - A o o ] froomizn B In RA rendering the DC/T cell
‘anomalous’ phenotypes [not conforming to non-canonical APC was : Interface a potential therapeutic
established definitions] : - A
. L associated with lower - target iIn RA
3. That shifts within the APC compartment . 5 § 20 J
_ _ s EF (Flg 3 a)_ Lower ﬁ . itemnlgan IRM Theldﬁggqlt;czc;e;llgsé/stem and its role in immunogenicity.
WO u I d be aSSOCI ated W I t h CI I n I Cal RA CanOnlcaI CD10+ CDC E 1.0 4. | | - ’ | 2. Jongbloed‘SL, Lebre MC, Frf':\serAR, Gr.acie JA, .Sturrock R.D., Tak PP, et al.. -
characteristics, including adverse percentages showed & T seowos athrits and heumatord ardhrics. Artrts Res The, 200680115,
measures of cardiovascular health | . o- C e e bt erorertsoss et
reCIprOca| aSSOC|at|0nS i ® - = . C Conventional Dendritic Cells in Early Drug Naive Rheumatoid Arthritis. Front Immunol.
. . = = 2018;9:755.
IVI e.t h O d S Wlth IOW er SySt()l | C = * {._.:’ il 4, D}Jtertre C-A, Becht E, Irac SE, Khalilnezhad A, Narang V, Khalilnezhad S, e’g gl.
31 RA patients enrolled in a cohort study and healthy donors underwent immunophenotyping to define fu N Ctl on ’ | ncreas ed 0o 03 04 05 06 07 0g 0g E a z;nj IIZ'E.%%;QZGC%SC’ZIZJZi’;;T)%?gﬁ%’;g’ggffg;ﬂZ’;?ggCé_’élelss.R Ien\;er:ljiistgl/bset-l)efmmg markers
knﬁW?PE\)/l%éu)b S\?&S’ inCIU?ingd%[zzlc+t;n D?’ ures v -"%[if s CI?]303+ atios pe;iphe:'ll b|1? e 'mon(%nUdear - k . Fraction of non-canonical ‘candidate DC' : 1.5 E -, E
coreen for non-ymphoid cels with pLtative APC.potental nof conforming to conventional DC paradigms we aortic FDG uptake (Fig. : - Gb
definedf'candidgltepnrl)nl?/mprl:oid tAr\]PFé:'t(E)Wégg(?DtlQ'tC[l)SG'; as;DC sgu;)erset. er usceIdID'cFDFstribc:thjed p ( g F|g 3a-c: Correlations of DC pOpUlatiC)nS with CV 1.0 - | | * | | C O L UM B IA
Stochastic Neighbor Embedding (t-SNE) to categorize the entirety of non-lymphoid APC candidate cells and 3b'C) 20 1.5 1.0 0.5 0.0 S—

identify possible novel RA APC subsets. Mmeasures a) Ejection Fraction b) Cardiac Index c) Aortic SUV bl E cg3031@cu mc.columbia.edu @cgeierRA




