A composite immune signature parallels disease progression across T1D subjects
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SUPPLEMENTAL METHODS
RV144 Validation

We used data from RV144, a previously published HIV vaccine efficacy trial (1) to compare the results of
applying Elastic Net analysis on all available data versus performing a down-selection step prior to
variable selection. The dataset we used includes the six primary immune assay variables used in the
original study (1), the polyfunctional T-cell response identified in (2), and RNA-seq data published in (3),
all measured on a set of 172 individuals. We built a multivariate model based on each of these datasets
that predicts HIV infection post vaccination. Like the recent onset T1D dataset, the potential covariate
pool in the RV144 dataset is dominated by RNAseq data, with 47,323 measurements per individual.
When applying Elastic Net naively to this dataset, only RNAseq variables were selected. In contrast, we
performed down-selection by obtaining univariate p-values for each variable in glm and then adjusting
the p-values for multiple testing to control FDR. None of the RNAseq variables passed this step, and the
previously described primary immune correlates (1) and COMPASS polyfunctionality score (2) were not
lost in the volume of RNAseq data. Using the DIFACTO tool identified the same three important
variables previously shown to be predictive of HIV infection risk, namely IgG antibodies binding to V1V1,
Env-specific IgA antibodies, and COMPASS polyfunctionality score.
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Figure S1: Replicate testing process for this study. Typically, 5 subjects were included in each replicate
testing experiment. Each subject’s sample was split into 3 aliquots; these were blinded and tested at
the participating laboratory. The data were returned to BRI for analysis, where unblinding and
coefficient of variation (% CV) calculations took place. % CV is calculated per subject, and then a mean %

CV is calculated. CV cutoff for this study was 30%.
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Figure S2: Blinded replicate testing data: proinsulin/C-peptide ratio assay. Each dot represents the
proinsulin/C-peptide (PI1/C) ratio for 1 aliquot from 1 subject; the data are grouped by subject.
Coefficient of variation (% CV) for each subject derived from the values in the plots are listed in the table
below. % CV was 0 for 3 subjects with no residual C-peptide secretion (subjects 1, 7, and 8). Different

subjects were used for the plasma (left) and serum (right) studies.



Figure S3

1 2 3 4 5 6 7 9
REMS3 1 Seattle sorted Adult 1 No1
ICA1 2 Seattle sorted Adult 1 No2
STAM 3 Seattle sorted Adult 1 No3
IKZF2 4 Seattie sorted Adult 3 No2
FOXP3 5 Seattle sorted Adult 3 No3
LRRC32 6 Seattle sorted Adult 3 No1
METTLTA 7 Seattle sorted Adult 2 No1
ZNF532 8 Seattle sorted Adult 2 No2
VAV3 9 Seattle sorted Adult 2 No3
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Figure S3: Blinded replicate testing data for Treg transcriptional signature assay. Treg transcriptional
results cluster by subject. Each row represents one transcript measured by Nanostring assay; each
column represents one aliquot. Legend indicates the subject ID (Adult 1-3) and aliquot ID (No 1-3).

Analysis used Pearson average clustering, expression coloring is relative according to row min-max.
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Figure S4: Blinded replicate testing data for demethylated insulin assay. Each dot represents the
coefficient of variation (CV) value expressed as a percentage for 1 new onset subject; the CV is derived
from the results for 3 replicate aliquots. Dots are colored by subject. Methylated INS gene cycle
threshold (Meth Ct), Demethylated INS gene cycle threshold (Demeth Ct), and % of total counts that are

demethylated INS gene detected (% Demeth) are included.
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Figure S5: Blinded replicate testing data for antigen specific CD8 T cell qDot assay. Each dot represents
the coefficient of variation (CV) value expressed as a percentage for 1 subject; the CV is derived from the
event count results (cells/million) for 3 replicate aliquots from 5 individual subjects. Dots are colored by

subject. X axis is the antigen tested in qDot assay. All antigens had mean CV <30% except for IGRP.
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Figure S6: Blinded replicate testing data for miRNA assay (Exiqon). The number of miRNA (miRNA
count) at a specific mean coefficient of variation (%CV) value, range 0 — 100, was determined by testing
3 replicate aliquots per subject from 5 T1D subjects. %CV was calculated for each subject, and then a
mean %CV calculated for the 5 subjects. Plot includes the 153 miRNA that were detectable in 5/5
subjects (of 752 miRNA measured). Detectable is defined as cycle threshold (Ct) value <37, as

recommended by the manufacturer (Exigon).
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Figure S7: Blinded replicate testing data for transcriptional signature of serum exposure assay. The
number of transcripts (Y-axis) in a mean coefficient of variation (CV) bin, maximum range 0-1, was
determined by testing 3 replicate aliquots per subject from 5 T1D subjects. CV was calculated for each
subject, and then a mean CV calculated for the 5 subjects. These data are not expressed as a
percentage. Plot includes all probes present on the Affymetrix U137Plus2 chip (54675 probes). All
transcripts/probes on this microarray had a CV < 0.3; CV range for all transcripts/probes was 0.0006 to

0.2128.
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Figure S8: Individual correlations between each selected analyte and age at enrollment. Immune
markers were measured at trial enrollment (within 90 days of diagnosis, n=30 subjects), and Y axis
indicates subject age at enrollment. Each mini-plot uses the scaled value for the analyte on the X-axis.
Pearson correlation values are listed at the top of each mini-plot; mini-plots are ordered by absolute
correlation value with C-peptide decline to aide comparison with Figure 5. Regression lines in blue.
Note that in this dataset, only one immune parameter has a reasonable correlation with age (MFI TIGIT,
r=0.39). Assays and analyte names are truncated; full names can be found in Table 3. Affy indicates the

transcriptional response to T1D serum assay as this is conducted on the Affymetrix platform.
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Table S1: Prediction of C-peptide decline using selected analytes. * ‘Baseline’ model includes C-peptide
at diagnosis. ‘Full’ model includes all 17 identified analytes. ‘Maintained’ model includes only the 12
analytes that were found to be robust to tool settings. * Cross-validated RMSE calculated by separating
the data into five folds and for each fold training on the other four-fifths of the data and predicting the
held-out fold. This was repeated 1000 times to get a robust estimate of the RMSE as well as a 90%

interval showing the variability due to different partitions of the data.

Baseline 0.071 0.00170 (0.00152, 0.00191)

Full 0.979 0.00078 (0.00053, 0.00122)

Maintained 0.981 0.00037 (0.00030, 0.00046)
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