Epigenetic Counting of yo-T Cells for Immune Monitoring in Clinical Settings
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Introduction Results

Human gamma delta T cells (y8-T cells) are non- 1) Unmethylated CpG sites in the TRGC1 gene represent a biomarker for the identification of yo-T Il) Development and characterization of an epigenetic gPCR assay targeting TRGC1.

conventional T lymphocytes expressing a TCR cells.

heterodimer Comprised of gamma (Y) and delta (8) For the identified mar_ker region in _the TRGCllgene, bisulfite-specific and CpG overlapping oligonuc_le_otic_ies (i.e., pri.njer

chains. Thev constitute a bpart of the innate Differentially methylated CpG sites were identified in the gene encoding the constant region of the T cell receptor gamma and probe) were designed to specifically amplity and detect unmethylated template DNA. For quantification of amplified

_ ' y _ p_ chain (TRGC1). This marker region was entirely unmethylated in y3-T cells but fully methylated in conventional CD4* T target sequences, a plasmid standard was constructed that contain the TRGC1 marker region (as well as a fragment of

Immune system playlng a pIVOtal role at the cells, in CD56* NK and CD19* B cells, in CD14* monocytes and CD15* granulocytes. The observed incomplete the GAPDH gene, which is universally unmethylated and thus serves as a quantifier of all leukocytes (data not shown)).

frontline of host defense against pathegens_ YS-T methylation of the CD8* T cell population may be due to a co-purification of unmethylated CD8* y5-T cells.

Ce”S have recelved partICUIar attentlon aS they A ' . Amplification Profiles — Test Templates Melting Curve Analysis Figure 2 A) shows amplification profiles of the

exert multiple functions under non-infectous _— — — _— _ _ _ _ _ o s Figure 1: A) llustration of the Al - B I | - gPCR assay specific for the unmethylated, bisulfit-

settings, most notably in carcinogenesis, where 777 \ —— ) ey o AT i the ; s converted TRGC1 sequence after amplification of
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tumor activity. y5-T cells appear to be a promising —_ . S— B) Bisulfite sequencing data of q gz | (ACP) is 16.6 cycles. NTC (gray curve) corresponds

lead for desianin cell-based anti-cancer AI\/IP4857E | marker region AMP4857. In : unmethylated methylated 2, to no template control.

: : d J : : """""""" e selected mmune cel populatlpns : N - : N _,..ff B) illustrates data from a melting curve analysis after

|mmunotherap|es. For such Strategles - which B T S ‘ Efft’\_(a)_("z)_ arte Zhsw?r'] (?p%)sﬂes | T . e — amplification of the target sequence. The graph

. . . R axis; indicate y their are R s e e e o S o 8 L R e TR e EEEEE TR R R T A _ _

Involve manlpulatlon Of YS_T Ce”S, e.g.’ by . . : - : . - : | represented by boxes with the Cycle Temperature [°C] Showsaunlque peakW|th0Ut any by-prOdUCt.

: : i : : g : ation [%] 28 58 8 28 8 38 color reflecting the methvlation U o Redression - Plasmid Standar C) displays amplification profiles (brownish curves)
activation, tumor targgtlng, or genetlc.mod|f|cat|on - 28 e 52 i 2 2 § 2 + color accorcliir?g e " Coér ;Jar Ampification Profles - Plasmid Standard Lnea Regrssion  Placmid Samier of a serially dilted plasmic-based quantiication
- accurate and quantitative cell-counting tools are o CD15" B Cells (N=3) at the left (full methylation (100%) C | Tomplate Copes (unmethyiated s D Amplfication effciency: 1,99 standard containing the TRGC1 target sequence.
i : 80 CD8" T Cells (N=5) marked in  blue:  complete g e s Template copies used are indicated and profile of a
mdlsp_e_nsa_'ble' The gOId standard for immune cell 70 . - demethylatilon (Of;:) displayeréi in 2w £ No Template Control is shown as a green curve.
quan’uﬁca’uon to date i1s flow Cytometry (FCM) . v8 T Cells (N=5) yellow). CpG methylation values % %f %% D) shows the linear regression calculated from the
HOWGVEI’ to Circumvent |OgiStiC iSSUES and the 50 CD15* Granulocytes (N=4) are averaged from multiple § . § E measured crossing point (CP) values after

’ _ ] ] 40 . measurements; sample number is § b amplification of the plasmid standard dilution series.
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amount of biological material is available.

IIl) Linearity and cell type-specificity of epigenetic gPCR. IVV) Normal range of y3-T cells in whole blood from normal donors
The developed qPCR assay was characterized for linearity and cell type specificity. Analysis of mixtures of methylated EDTA anti-coagulated whole blood from 41 normal donors was analyzed with the yo-T cell-specific epigenetic gPCR
and unmethylated test templates shows a linear measurement range between 0% and 100% methylation (Figure 3). To assay. The results showed an average of 3.4% and a median of 2.9% y5-T cells with a standard deviation of +/- 1.5%.
demonstrate the cell type specificity, demethylation of the TRGC1 locus was quantified in sorted immune cell The lowest cell content was 1.0% and the highest 6.4%. The epigenetically assessed yo-T cell values lie above the
preparations. Results are in agreement with bisulfite sequencing data (Fig. 1). yo-T cells appear to be completely expected normal range (about 1%), indicating a moderate measurement bias.

Obj ective demethylated, whereas control populations analyzed were strongly methylated. CD8* T, NK and CD4* T cells display

some background (Table 1). Figure 4: A) illustrates a boxplot distribution and B)
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Figure 3. Artificially methylated and unmethylated test templates Table 1. Sorted immune cell populations were analyzed in ..
were mixed to simulate methylation levels between 0% and parallel by the TRGC1-specific gPCR assay, and a GAPDH- VI) Intra and Inter Assay Precision and LLoQ
100% and analyzed using the TRGCI1-specific qPCR assay. specific assay designed to quantify all cells present in each
Measured  methylation  values (mean of triplicates sample. In the table, the calculated percentage TRGC1 de- o _ _ o _
measurements) were plotted against the set methylation levels. methylation is shown as the mean of three measurements. Validation experiments were performed in accordance with internal quality standards based on DIN EN ISO 17025. The

structure of the validation process is based on the ICH Guideline for Validation of Analytical Procedures.

V) A £ o _ o 5T cell o SCR Precision of the y3-T cell assay was investigated by measuring a whole blood sample at four different input amounts, each
mim r ccuracy ot the epigenetic yo-1 cell-specific g assay analyzed in 4 replicates in 5 independent repetitions. Data was used to calculate the lower limit of quantification (LLoQ)
Su ary & COHCluSIOn by conducting trendline analysis, determining the exact CP value at which Epiontis ID standard precision requirements

Accuracy was addressed by comparing the epigenetic gPCR assay with corresponding data from flow cytometry, an are breached.

We present a robust, sensitive and specific epi- established method for v8-T cell quantification. A PBMC sample, serving as background, was spiked with increasing
genetic qPCR-based assay for the quantification amounts of yé-T cells and mixtures were analyzed on both measurement platforms. Epiontis ID® standgrd precision rfifggiremefnts gre_ defined b); | h 0
_ _ . . . . o s L . o .
of VS-T cells. We believe that this assay represents The analysis of spiked sample_s_showed linearity dowr_1 to the range of about 3% yo-T cells while higher dilutions (< 3_/0) an !ntra assay coefficients of variation (C.V.) of less than 15%
_ o _ . could not be accurately quantified because the unspiked PBMC sample showed a background of yo-T cells masking + an inter assay C.V. of less than 20%
a U_SerI tool for iImmune monitoring In clinical quantifica_ltior). Epigenetip measurement values were higher (28%)_than re_sqlts from flow cytor,netry Indicating a . and an average deviation of less than 15% when comparing lowest and highest input.
settmgs and may support the development of systematic bias. Correlation of both results showed a Pearson correlation coefficient of 1 (Spearman’s Rho: 0.87).

Innovative vyd-T cell-based Immunotherapies

- - -1: - Figure 5: Comparison of yo-T cell quantification
combatting cancer. Its appllcablllty In cancerous A B by flow cytometry and epigenetic qPCR. A) Assay CPValue  Target Copy Number
Samp|es remains to be confirmed. y ol Purified v8-T cells were spiked into PBMCs and Maximum Limit  Minimum Limit (LLoQ)
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