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Supplementary Figure S1. GWAS summary statistics at the APOE locus (hg38,
chr19:44,655,791-45,159,393). Color is coded for linkage disequilibrium of predicted
functional SNPs (rs1871046, rs157580, and rs439401) and SNPs consisting of
APOE2,3,4 genotypes (rs429358 and rs7412). There are 33 SNPs (including

rs429358) with p-value = 0. In order to plot in locuszoom, we labeled these SNPs with
p-value = 1e-300.
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Supplementary Figure S2. BrainSpan Samples for the study of APOE
expression trajectory during brain development. The full name of the brain
region is in Supplementary Table S4.
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Supplementary Figure S4. Overlapped Samples in ROSMAP. (A) Overlapped
Samples with RNA-Seq Data in Different Brain Regions. (B) Overlapped Samples
with RNA-Seq Data and DNA Methylation Data in ROSMAP DLPFC brain region.
Brain region: DLPFC, dorsolateral prefrontal cortex; PCC, posterior cingulate
cortex; AC, anterior cingulate cortex.
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Supplementary Figure S6. Genotypic impact of candidate SNP, rs439401, on APOE
expression at gene and transcripts levels in ROSMAP DLPFC considering global
ancestry. (A) Association of rs439401 with expression of APOE features. (B)
Conditional analysis of rs439401 by considering APOE4 and APOE2. APOE4 (C)
and APOEZ2 (D) alleles have no interaction with rs439401 on APOE expression.
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Supplementary Figure S7. Genotypic impact of candidate SNP, rs439401, on APOE
expression at gene and transcripts levels in LIBD DLPFC from European Ancestry.
(A) Association of rs439401 with APOE expression features considering global
ancestry. (B) Conditional analysis of rs439401 by considering APOE4 and APOE2

alleles considering global ancestry. (C) Association of rs439401 with APOE
expression features considering local ancestry. (D) Conditional analysis of rs439401
by considering APOE4 and APOEZ alleles in local ancestry analysis.
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Supplementary Figure S8. Genotypic impact of candidate SNP, rs439401, on APOE
expression at gene and transcripts levels in LIBD DLPFC from African Americans.
Association of rs439401 with APOE expression features considering global
ancestry (A) and local ancestry (C). Conditional analysis of rs439401 by
considering APOEZ2,3,4 alleles and global ancestry (B) and local ancestry (D).
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Supplementary Figure S9. Principal component analysis (PCA) for (A) HapMap populations
(reference), (B) ROSMAP European ancestry, (C) LIBD European ancestry, and (D) African
American. The ancestry score shows our populations are homogenous after removing outliers.
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Supplementary Figure S10. Conditional analysis of APOE expression features with
rs157580 considering global ancestry. EA, European ancestry; AA, African American
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Supplementary Figure S12. APOE transcripts expression during brain development in 16 brain
regions. Note: check the full name of each brain region in Supplementary Table S4.
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Supplementary Figure S14. APOE transcripts expression during brain development
represented by PC1 summarizing 16 brain regions. PCW, post-conceptional weeks.



18 Amino Acids

jxn1.2.1/exon1 4 CIACICAICCCCAIC.A.AA.AC.CC.CCCCA.AICC ---------------------------------------- MSSGASRKSWDPGNPWPP ------ 46
jxn1.2.2/exon1 1 cFACHCABccCCABCEEA AAGGACGBTCCTTCCCCABGA CChAlAA.ClCA-C-CAC 128
1 - P
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--------------------------------------------------------------------------------------------- 24
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.2 onon2 I Start Codon for jxn1.2.2 transcripts 19
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Supplementary Figure S15. Diverse 5’ untranslated region and coding sequences of APOE transcripts.
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Supplementary Figure S16. Predicted signal peptide of APOE transcripts.



Human (jxn1.2.1) T o o o e e o o e e o o o e o o o ot e oo ot oo oot e oo o e i oo oo e e oo oo e e e e oo s oo oo i i oo oo a oo oo s A CA A A 110
Human (xn1.2.2) 1 ATGIAGCTc ABGGG ccT cT/AGAAAGIAGCTGGG ACCCT GGG AACCCCT GGICCT CCAGACTGG CCAATICACAGGICAGG AAGA CAGGA A 188
Human (jxn1.2.3) L i i L i R A CA A A 110
Mouse I A A CA A A 86

Rat T A AC AGGA A 86

Cattle T A CAGGA A 107

Pig T A CAGG A A 107

Dog L T T R T R R R R A CA A A 116

Sheep L T T e I A CAGGA A 107

Human (xn12.1) 111 ccaBlcGe c A cGlc A cTfcaGclccca ACCCA GG|AAC cF@a AcBaBlacca A A 292
Human (xn122) 189 CCAGlcGC C A cGlc A CTCAGICT CCCA ACCCA GG AAC CTGA ACGAGACCA A A 370
Human (xn123) 111 CCAGlcGC C A cGlc A CTCAGCT CCCA ACCCA GG|AAC crGA ACGAGACCA A A 292
Mouse 87 C AAA GIC AA CCAACCC C A cGlc A CAGAGCTCCCA A AC AC AAGAAC CTGA A ACACI/: AA A 268

Rat 87 CAAA GICGACCAACCC C A cGcC A CAGAGCTCCCA A AC AC AGBG AAC crGA AC AC AA A 268

Cattle 108 ACAG CCAGCC C A cGlc A cf cAAC ACccA ATTC AGGAAC CTGA AG ACCA A A 289

Pig 108 CAGlccAGccC C A cGcC A cTcaBcaccan CACCCA GG AAC crGA AG AGIC A A A 289

Dog 17 CCAGlccc C A cGlc A CT CAAC ACCCA AC CCAGG AAC CTGA AG ACCA A ACG 310

Sheep 108 CCAGlcc C A cGcC A CT CAAC ACCCA ATTC AGG|AAC crTGA AG ACCA A A 289

Human (jxn1.2.1) 203 AAC AAC A C A AC CG cGGlcGA cAGGlcca AGGIAGIcTG C ccTlccca ccTGeGlc Al 486
Human (jxn1.2.2) 371 AAC AAC A C A AC CGCGGCGA CAGGCCA AGGAGCTG C CCT CCCA CCTGCGC AAGC 564
Human (jxn1.2.3) 203 AAC AAC A C A AC CG CGGlc GA CAGG|CCA AGGIAGIC TG C CCT|CCCA CCTGCGICAAGC 486
Mouse 269 AAC AGIC A A A AC CG CAAC GA CACACCA AGGAGATA C CCACACACCTGCGCAAGA 462

Rat 269 AAC AGIC A A A AC CG CAAC GA AAAC ACCA AGGAGCTG C CCACACACCTGCGCAAGA 462

Cattle 200 BA CAGC A C A AC CGAAGCGA CAGGCCA AGGAGCTG C CCCA CCTGCGC AAGC 483

Pig 200 C@BlcABC A C A CAG CG A CACAAC A AGG AG CTGC CCCA CCT GCGlc AAC 483

Dog 311 AGICAGIC A C A AC CGCGGCGA CAlCCA AGGAGCTG C CCCA CATG CGICAAG C 504

Sheep 200 @A cABC A C A AC CG AAGlC GA CAGG|CCA AGG AG CTGC CCCA CCTGCGIC AAGLC 483

Human (jxn1.2.1) 487 C ATGACC c AGlc AG cGcc cccc C CCAC ccGciACAGGA C 680
Human (jxn1.2.2) 565 C ATG ACC C AGIC AG CG CC cccc C CCAC CCGCTACAGGA c 758
Human (jxn1.2.3) 487 C ATG ACC C AGC AG CG CC cccc C CCAC CCGCTACAGGA C 680
Mouse 463 C A Ic C AGC AG CG CC cchc C CCAACC ccT cTGC A C 656

Rat 463 C A C C AGC AGCGICC CCAC C CCAACC cccc cGA C 656

Cattle 484 C ACGACC C AGIC AG CGIC cccc C CCAcCCC cchc A C 677

Pig 484 C AGG ACC C AGC AGICGlcCT C cccc C CCAcCCC CcGC A C 677

Dog 505 C AGGA CC C AGIC AGlcGcCT C cclc C CCAA CcGC A C 698

Sheep 484 C ATGlA CC c AGIC AG CGCCTICAGG CCCC C CCAcCCC CcGC A c 677

Human (jxn1.2.1) A GG A cAGlcc A cGlccaa AGGAGlc AGG ccca A CCA cc C AGcccc AC A C 874
Human (jxn1.2.2) AGG A CAGCC A CGlCCA A AG GIAGC AGG|CCCA A CCA cc C AGlcccc AC A C 952
Human (jxn1.2.3) AGG A CAGCC A CGCCAA AGGAG|C AGG CCCA A CCA cc C AGCCCC AC A C 874
Mouse AGG AA CAACCA A CTCCAA AGG/AAC AG ACCCA A CCA cc C AGICC AA AC A C 850

Rat AGG AA CAACCA A CTCCAA AGGAGC AGACCCA A CCA CA C AGCCGC AC A C 850

Cattle AG G A cGTCcC A CACGICCA A AGGAGC A CAACCA A CCA cc C AGlcccc AC A c 871

Pig AG G A CAGCC A cGlcaccaaa AGGAGC A CAGlcca A CCA cc C AGcCCT C AC A C 871

Dog AGG AG|A CAGCC A C AAGA AGG AG CAGG CCGACCA CCAAAA A CCA cc C AGlcccc AC A C 892

Sheep AG G A cGTcc A CGCTCCAA CGAGGAGC A CAGlcca CCTGCA A CCA cc C AGCCCCT C AC A C 871

Human (jxn1.2.1) 875 GICCA cC C 951
Human (jxn1.2.2) 953 GICCA CcC C 1029
Human (jxn1.2.3) 875 G@CCA CcC C 951
Mouse 851 GICCA CAAA CC ACCAACCCCA TCAT CACCCCA - - - CCCA 933

Rat 851 GICCA CAAA CC ACC AAC Tlcca cclflccaccaca cccc 936

Cattle 872 GICCA CCCCAGlCCCC -~ - - - v - - - - AccT cTccGlccca 948

Pig 872 GICCA cafcaGcTccllcc------ ACCT C CCCA 951

Dog 893 GICCA CCACCATCCCC -~~~ -~~~ ACCT CT AAG|CC AA CCA 969

Sheep 872 GICCA CACCT CAGICCCC - - -~~~ - ACCT cTccGcccA AAT CAT 948

Supplementary Figure S17. Alignment of APOE coding sequences across species.
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Supplementary Figure S18. APOE evolutionary tree across species.
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Supplementary Figure S19. Single nucleus sequencing of human brains recapitulates cell-type-
specific marker genes (A) and cell types (B).
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Supplementary Figure S20. Differential expression of APOE across 6 cell types in DLPFC between AD and healthy
controls in (A) braak stages, (B) CERAD criterion, (C) cognitive impairment, and (D) between APOE4 carriers vs.

non-carriers.
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Supplementary Figure S21. The APOE jxn1.2.2 transcript is translatable in SK-N-MC cells.
(A) Anti-Flag western Blot detected the expression of a Flag-tagged protein in SK-N-MC
cells transfected with the APOE jxn1.2.2-Flag construct, as quantified in (B). A Bb1-Flag
construct was used as a positive control. The Flag-tagged protein/b-actin ratio in SK-N-MC
cells transfected with Bb1-Flag was normalized to 1. Mean + SEM are shown. One-way
ANOVA and Tukey post hoc test, ****p<0.0001.
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Supplementary Figure S22. Epistasis analysis detects interaction between (A) APOE4, (B)
APOE2, and candidate SNP on DNA methylation levels.
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Supplementary Figure S23. A-beta protein GWAS summary statistics at the APOE locus (hg38,
chr19:44,655,791-45,159,393). Color is coded for linkage disequilibrium of predicted functional SNPs
(rs1871046, rs157580, and rs439401) and SNPs consisting of APOE2,3,4 genotypes (rs429358 and
rs7412).
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Supplementary Figure S24. APOE functional SNPs across GWAS of neurodegenerative and neuropsychiatric disorders. AD,
Alzheimer’s disease; PD, Parkinson’s disease; ALS, Amyotrophic Lateral Sclerosis; ADHD, Attention-deficit/hyperactivity
disorder; ASD, Autism Spectrum Disorders; ANX, anxiety disorder; BIP, bipolar disorders; MDD, major depression disorders;
PTSD, post-traumatic stress disorder; SCZ, schizophrenia. See GWAS data source in Supplementary File.
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Supplementary Figure 25. The relationship between jxn1.2.2 mRNA,
rs157580, and APOE4. Note: APOE4 is derived from SNPs rs429358 and

rs7412. See all the APOE2,3,4 genotypes in Supplementary Table S3.
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Supplementary Figure S26. APOE locus LD plot. APOE locus linkage disequilibrium (LD) plot shows the strong LD
between TOMM40 and APOE. Higher numbers in squares represent stronger LD calculated using D’. Highlighted regions
represent strong haplotype blocks. rs157580 is in the TOMMA40 intervening sequence (IVS) 2-4 enhancer region. Plot
was generated using ROSMAP European ancestry genotype data with Haploview. Haplotype regions for promotors and
enhancers inserted into luciferase reporter constructs were labeled according to Bekris et al. (PMID: 22089642).
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