Blood-Based Circular RNAs Enable Early and Accurate Alzheimer’s Disease Diagnosis
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Supp. Figure 1 Correlation of circRNAs in AD blood.  (a) Differential expression of AD vs CU status in Knight ADRC blood samples. Volcano plots have circRNA passing FDR correction as dots colored blue (down-regulated) and red (up-regulated). (b) Effect size (log2FC) correlation of the 203 blood circRNAs nominal in DCC using DCC and CIRI2. CircRNA count correlation between DCC and CIRI2 of the average 34 circRNA read count in the blood samples.
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Supp. Figure 2 Blood circRNAs predict biomarker-confirmed status. ROC curve analysis of logistic models predicting biomarker-confirmed-status (75 AT+ AD, 238 AT- CU) using (a) 34 FDR blood circRNAs and (b) plasma pTau217 positivity alone. The circRNA models included circRNA counts and the covariates (age at draw, sex, median TIN, number of APOE4 alleles).
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Supp. Figure 3 Blood circRNAs predict AD biomarker status. ROC curve analysis using the 34 status circRNAs with status as (a) CSF Aβ42/pTau181 positivity regardless of status (181 A+T+, 283 A-T-), (b) CSF Aβ42 (408 A-, 309 A+), (c) CSF pTau181 (418 T-, 299 T+), and (d) Tau-PET positivity (292 T-, 233 T+). The circRNA+covariate model included library-size normalized counts of the top status circRNAs and the covariates (age at draw, sex, median TIN, number of APOE4 alleles). 
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Supp. Figure 4 Specificity of AD prediction. Violin plot of AD vs CU prediction values over non-AD dementias from estimated onset. Dotted line of the 0.342 AUC threshold for AD vs CU classification using the 34 blood circRNAs.
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Supp. Figure 5 AD-specificity of blood circRNAs. Venn Diagrams of the circRNA transcripts in AD, PD, DLB, and FTD vs the same controls that were (a) nominally significant (P < 0.05) and (b) passed FDR correction. Correlation of effect sizes per disease for the (c) 431 nominal circRNA in at least one disease and (d) 166 nominal circRNA in AD status.
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Supp. Figure 6 Blood circRNAs were more predictive of AD progression than pTau217. ROC curve analysis of logistic models predicting AD progression within 5-years in Knight ADRC blood control samples (n=688; 78 progressors, 610 CU) using (a) 34 FDR blood circRNAs and (b) pTau217 alone. The circRNA models included circRNA counts and the covariates (age at draw, sex, median TIN, number of APOE4 alleles). 
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Supp. Figure 7 Prediction of CDR Progression. ROC curve analysis using the 34 status circRNAs with status as CDR progression using samples with CDR 0 at draw (42 progressors (CDR at last > 0), 737 CU). (b) Violin plot of AD prediction values per subset of CDR progression. (c) Violin plot of sporadic AD progressor prediction values over estimated time to onset (TTO) subsets. Dotted line of the 0.342 AUC threshold for AD vs CU classification using the 34 blood circRNAs. TTO was calculated based on the age at onset (AAO) subtracted from age at blood draw. 
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Supp. Figure 8 Blood circRNAs prediction of CDR at draw. (a) ROC curve analysis using the 34 status circRNAs with cross-sectional CDR (Clinical Dementia Rating) scores of CDR 0 vs 0.5 (779 CDR=0, 115 CDR=0.5), CDR 0 vs 1 (779 CDR=0, 84 CDR=1), and CDR 0 vs 0.5+ (779 CDR=0, 120 CDR > 0.5). The circRNA+covariate model included library-size normalized counts of the top status circRNAs and the covariates (age at draw, sex, median TIN, number of APOE4 alleles). (b) Violin plot of AD prediction value per subset of CDR. Dotted line of the 0.342 AUC threshold for AD vs CU classification using the 34 blood circRNAs. Red line of lowess curve.
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Supp. Figure 9 Bioinformatics replication of prediction models using CIRI2 counts. ROC curve analysis using DCC (top) and CIRI2 (bottom) read counts of the 34 circRNAs with status as (a) AD vs CU (405 AD, 816 CU), (b) biomarker-confirmed status (79 AT+ AD, 252 AT- CU), and (c) AD progression within 5-years (78 progressors, 610 CU). (d) Whisker plot of AD prediction using DCC and CIRI2 read counts of the 34 blood circRNAs in Knight ADRC blood (WU) compared to plasma pTau217 alone.
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Supp. Figure 10 Prediction model replication in the independent A4 dataset. Whisker plot of AD prediction using DCC and CIRI2 read counts of the 34 blood circRNAs in A4 compared to pTau217 alone. Models includes Amyloid-PET A- vs A+ (457 A+, 1,310 A-), Plasma pTau217 (120 T+, 469 T-), A-T- vs A+T+ (131 A+T+, 285 A-T-), and hazard ratios (HR) of AD progression within 5 years (97 progressors, 221 CU).
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Supp. Figure 11 Prediction value comparisons in the independent A4 dataset. Violin plot of AD prediction value per subset of amyloid and tau biomarkers in (a) Knight ADRC and (b) A4. Dotted line of the 0.342 AUC threshold for AD vs CU classification. Violin plot of AD progression value in (c) Knight ADRC and (d) A4. Dotted line of the 0.071 AUC threshold for progressor vs non-progressor classification.
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Supp. Figure 7 Prediction of CDR Progression. ROC curve analysis using the 34 status circRNAs with status as CDR
progression using samples with CDR 0 at draw (42 progressors (CDR at last > 0), 737 CU). (b) Violin plot of AD prediction values
per subset of CDR progression. (¢) Violin plot of sporadic AD progressor prediction values over estimated time to onset (TTO)
subsets. Dotted line of the 0.342 AUC threshold for AD vs CU classification using the 34 blood circRNAs. TTO was calculated
based on the age at onset (AAO) subtracted from age at blood draw.
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Supp. Figure 8 Blood circRNAs prediction of CDR at draw. (a) ROC curve analysis using the 34 status
circRNAs with cross-sectional CDR (Clinical Dementia Rating) scores of CDR 0 vs 0.5 (779 CDR=0, 115
CDR=0.5), CDR 0 vs 1 (779 CDR=0, 84 CDR=1), and CDR 0 vs 0.5+ (779 CDR=0, 120 CDR > 0.5). The
circRNA+covariate model included library-size normalized counts of the top status circRNAs and the covariates
(age at draw, sex, median TIN, number of APOE4 alleles). (b) Violin plot of AD prediction value per subset of CDR.
Dotted line of the 0.342 AUC threshold for AD vs CU classification using the 34 blood circRNAs. Red line of
lowess curve.
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Supp. Figure 9 Bioinformatics replication of prediction models using CIRI2 counts. ROC curve analysis using DCC (top) and CIRI2
(bottom) read counts of the 34 circRNAs with status as (a) AD vs CU (405 AD, 816 CU), (b) biomarker-confirmed status (79 AT+ AD, 252 AT-
CU), and (¢) AD progression within 5-years (78 progressors, 610 CU). (d) Whisker plot of AD prediction using DCC and CIRI2 read counts of
the 34 blood circRNAs in Knight ADRC blood (WU) compared to plasma pTau217 alone.
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Supp. Figure 10 Prediction model replication in the independent A4 dataset. Whisker plot of AD prediction using DCC and CIRI2 read counts
of the 34 blood circRNAs in A4 compared to pTau217 alone. Models includes Amyloid-PET A- vs A+ (457 A+, 1,310 A-), Plasma pTau217 (120
T+, 469 T-), A-T- vs A+T+ (131 A+T+, 285 A-T-), and hazard ratios (HR) of AD progression within 5 years (97 progressors, 221 CU).
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Supp. Figure 11 Prediction value comparisons in the independent A4 dataset. Violin plot of AD prediction value per subset of amyloid and
tau biomarkers in (a) Knight ADRC and (b) A4. Dotted line of the 0.342 AUC threshold for AD vs CU classification. Violin plot of AD
progression value in (¢) Knight ADRC and (d) A4. Dotted line of the 0.071 AUC threshold for progressor vs non-progressor classification.
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Supp. Figure 1 Correlation of circRNAs in AD blood. (a) Differential expression of AD vs CU status in Knight ADRC blood
samples. Volcano plots have circRNA passing FDR correction as dots colored blue (down-regulated) and red (up-regulated).

(b) Effect size (log,FC) correlation of the 203 blood circRNAs nominal in DCC using DCC and CIRI2. CircRNA count
correlation between DCC and CIRI2 of the average 34 circRNA read count in the blood samples.
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Supp. Figure 2 Blood circRNAs predict biomarker-confirmed status. ROC curve analysis of logistic models
predicting biomarker-confirmed-status (75 AT+ AD, 238 AT- CU) using (a) 34 FDR blood circRNAs and (b)
plasma pTau217 positivity alone. The circRNA models included cirtcRNA counts and the covariates (age at draw,
sex, median TIN, number of APOE4 alleles).
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Supp. Figure 3 Blood circRNAs predict AD biomarker status. ROC curve analysis using the 34 status circRNAs
with status as (a) CSF AB42/pTaul81 positivity regardless of status (181 A+T+, 283 A-T-), (b) CSF Ap42 (408 A-,
309 A+), (¢) CSF pTaul81 (418 T-, 299 T+), and (d) Tau-PET positivity (292 T-, 233 T+). The circRNA+covariate
model included library-size normalized counts of the top status circRNAs and the covariates (age at draw, sex,
median TIN, number of APOE4 alleles).
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Supp. Figure 4 Specificity of AD prediction. Violin plot of AD vs CU prediction values over non-AD
dementias from estimated onset. Dotted line of the 0.342 AUC threshold for AD vs CU classification using the

34 blood circRNAs.
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Supp. Figure 5 AD-specificity of blood circRNAs. Venn Diagrams of the circRNA transcripts in AD, PD,
DLB, and FTD vs the same controls that were (a) nominally significant (P < 0.05) and (b) passed FDR

correction. Correlation of effect sizes per disease for the (¢) 431 nominal circRNA in at least one disease and (d)
166 nominal circRNA in AD status.
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Supp. Figure 6 Blood circRNAs were more predictive of AD progression than pTau217. ROC curve
analysis of logistic models predicting AD progression within 5-years in Knight ADRC blood control samples
(n=688; 78 progressors, 610 CU) using (a) 34 FDR blood circRNAs and (b) pTau217 alone. The circRNA
models included circRNA counts and the covariates (age at draw, sex, median TIN, number of APOE4 alleles).




