Supplementary Fig. 1. Subject characteristics, aggregate numbers of differentially expressed TE classes, and TEs with positive and significant correlation with SLEDAI score. A. Linking to the previously published Supplemental Information [59], shown are to DonorIDs of subjects whose blood samples were fractionated into the six types of leukocyte, age, sex, stratification as defined in [59], and sourcing (UCSD, Lupus Clinic of K. K.; LJI, La Jolla Institute; SANG, Sanguine Biosciences; Scripps, The Scripps Research Institute). Due to the paucity and unequal distribution of bloods from follow-up visits, all analyses presented herein were confined to samples collected at the first visit. B. Tables show the classes of TE subfamilies that are differentially expressed in PMN in each pairwise comparison between subject groups (IFNpos, IFNneg, and HC), and numbers of instances of increased expression for each subfamily. C, Table of the differentially expressed TEs that have significant positive correlation with SLEDAI score. The check mark indicates if a given TE was found upregulated in the indicated comparison. Raw p values are shown. D, A tabular enumeration of the numbers of individual differentially expressed TEs in the indicated classes and comparisons.
Supplementary Fig. 2. Differential expression of ISGs and TEs (subfamilies) in all cell types. For each of the six evaluable cell types (designated to the left), analyses of differential expression in pairwise comparisons between subject groups (IFNpos, IFNneg, and HC), as indicated, were performed for A. ISGs and B. TEs, classified and color-coded as indicated, using the Methods of Fig. 1. Data for PMN are identical to those of Fig. 1 and recapitulated to facilitate comparisons to the other types of leukocyte.
Supplementary Fig. 3. Increased expression of subsets of upregulated TEs (subfamily level) correlates with SLEDAI or ISG GSVA scores. A, For each cell type, the number of upregulated TEs (subfamily level) whose expression correlates with SLEDAI score is shown along with classification by TE class as indicated. B. As in A except the numbers are for subfamily level TEs whose increase correlated with ISG GSVA score. C, Total TE counts (subfamily level) per cell type, and D. total ISGs counts per cell type. E, Histogram showing the distribution of the ratio between the number of intronic TEs whose expression correlates with the expression of the ISG in which they are located, and the total number of intronic TEs in the ISG.
Supplementary Fig. 4. Table showing the numbers and percentages of ISGs among total genes with nearby differentially expressed (DE) TEs. Detailed quantitative breakdown of data depicted as graphs depiction in Fig. 4. For each of the indicated pairwise comparisons between PMN of two patient groups (all SLE vs HC, IFNpos vs HC, and IFNpos vs IFNneg), numerical entries in the tabulated cells indicate percentages (upper matrix) and numbers (lower matrix) of ISGs among the total of all genes containing DE TEs for the comparisons. The data are computed for TEs at each of the genomic locations shown in Fig. 4A. (N/A, not applicable).
Supplementary Fig. 5. Analyses of the intronic TEs in SLE PMN relative to healthy control samples. A, Number of differentially expressed transposable elements found at different genomic locations (upstream, exon, intron, 3’UTR, 5’UTR, intergenic) in the comparison SLE vs HC, IFNneg vs HC, IFNpos vs HC and IFNpos vs IFNneg. B, Table showing the number of upregulated TEs classes and families in introns of upregulated genes (left) or not differentially expressed genes (right). C, Bubble plot comparing TEs families of the upregulated TEs in introns of upregulated genes and upregulated TEs in introns of not differentially expressed genes. D, Table showing the mean and median values of TEs in introns of different gene sets. E, Boxplots showing the log2 Fold Change of TEs located in introns of upregulated ISGs and not ISGs. F, Table showing the percentages of upregulated TEs in introns of genes in different contexts.
Supplementary Fig. 6. Computational estimation of the extents of intron retention in SLE PMN relative to healthy control samples. A, Mean of intron retention ratio (IRratioMean) from IRFinder of HC samples. B, Mean of intron retention ratio (IRratioMean) from IRFinder of SLE samples. C, Mean of intron retention ratio (IRratioMean) from IRFinder of IFNneg samples. D, Mean of intron retention ratio (IRratioMean) from IRFinder of IFNpos samples. E, Differential Intron retention comparing SLE against HC, significant intron retention change is indicated by color. Differentially retained intron in SLE (UP) red; differentially retained intron in HC (DOWN), blue; not differentially retained intron, grey. F, Differential Intron retention comparing IFNneg against HC, significant intron retention change is indicated by color. Differentially retained intron in IFNneg (UP) red; differentially retained intron in HC (DOWN), blue; not differentially retained intron, grey. G, Differential Intron retention comparing IFNpos against HC, significant intron retention change is indicated by color. Differentially retained intron in IFNpos (UP) red; differentially retained intron in HC (DOWN), blue; not differentially retained intron, grey. H, Differential Intron retention comparing IFNpos against IFNneg, significant intron retention change is indicated by color. Differentially retained intron in IFNpos (UP) red; differentially retained intron in IFNneg (DOWN), blue; not differentially retained intron, grey.
Supplementary Fig. 7 (complementary to Fig. 3). Representative examples of incomplete transcription of two TE-containing introns in the IFI44L and IFI44 loci. A, Expanded genome browser view of the IFI44L-IFI44 locus showing increased expression of the same HAL1B element shown in Fig. 5A, B. B, Expanded genome browser view of the IFI44 gene, showing one of LTR80A:ERVL’s and one of MLT1A:ERVL-MaLR’s highest expressing units located in introns 2 and 5, respectively, of IFI44. Note the selective upregulation of transcription in the introns containing these high-expressed TEs and the occurrence of annotated splice variants in the flanking exons.
Supplementary Fig. 8. Genome browser views of the intronic MLT1A and MLT1-int elements in IFIH1 locus and intronic LTR103_Mam element in the IFI6 locus. A, Genome browser view of the IFIH1 locus encoding MDA5, showing the localization of one of the highest-expressing units of the MLT1A transcription unit and one of the top-expressing units of the MLT1-int family in IFIH1 intron 2. Note the selective upregulation of transcription in the intron containing this high-expressed TE and the occurrence of annotated splice variants in the flanking exons. B, As in A, but showing the localization of one of LTR103_Mam:ERV1’s highest expressing units in an intron of IFI6.
Supplementary Fig. 9. Expanded view of the intronic HAL1B element and LTR80A elements in the IFI44L-IFI44 locus. A, Genome browser view of the IFI44L-IFI44 locus. In order, the tracks depict chromosomal location, the annotated splice isoforms of the IFI44L and IFI44 genes, and all repeat/transposable elements in the IFI44L-IFI44 locus. B, Scatter plot showing the expression of IFI44 and LTR80A_dup297 of all samples, correlation results denoted in red font which come from the correlation analysis comparing the expression of the gene and the TE in all SLE samples. C, Scatter plot showing the expression of IFI44 and MLT1A_dup9707 of all samples, correlation results denoted in red font which come from the correlation analysis comparing the expression of the gene and the TE in all SLE samples. D, Scatter plot showing the expression of IFI44 and L1Bb_dup129 of all samples, correlation results denoted in red font which come from the correlation analysis comparing the expression of the gene and the TE in all SLE samples.
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A B TE subfamilies D Individual TEs
DonorlD | Visit | Gender |Age | IFN status | Source SLEvs HC SLEvSHC
$1067 3 F 63 | IFNne ucsD
$1064 2 F 56 IFNnez ucsD TE - DES DO [TE HESDOWN
Satellite]| 0 0 Retroposon| 1 0
51083 2 F 50 | IFNpos | ucsp SINE 0 0 Satellite 0 0
Looss [ 1] F 138) HC LJI LINE 0 0 ISINE 121 |_4
L0140 1 F 32 HC LJI DNA 1 0 LINE 39 >
$1069 1 F 21 | IFNneg | ucsp LTR 10 0 DNA 24 1
$1073 1 F 63 | IFNpos | ucsp LTR 55 0
$1075 1 F 59 | IFNpos | ucsp
s1078 | 1 F |54 [ IFNneg [ ucsp rE IFNne%;S HDCOWN IFNneg vs HC
s1079 | 1 F | 21 | IFNpos | UCSD Sataliita] 0 ) -F:Et UP_|DOWN
s1084 | 1 F |39 | IFNpos | UCSD SINE 5 5 etroposon| 0 1
51085 1 F |50 IFNneg | ucsp LINE 0 0 Satellite 0 0
$1086 1 F 65 | IFNneg | ucsp DNA 0 0 SINE 0 1
$1087 1 F 48 IFNneg ucsD LTR 0 0 LINE 0 4
51088 1 F 48 | IFNneg | ucsD 203 1 1
S2013 1 F 38 | IFNneg | ucsp IFNpos vs AC LU 1 3
S2016 1 F 51 | IFNneg | ucsp FE UP |DOWN IFNpos vs HC
$3003 1 F 40 | IFNpos | SANG Satellite| 4 1 TE UP [DOWN
S3004 1 F 53 | IFNpos | SANG ISINE 0 0 Retroposon 3 5
$3005 1 F 34 | IFNpos | SANG LINE 3 1 [Satellite 1 0
$3007 1 F 20 | IFNpos | SANG DNA 5 3 ISINE 951 162
$3008 1 M 27 | IFNpos | SANG TR 3 5 LINE 698 | 134
S3009 1 F 46 | IFNneg | SANG DNA 265 34
$3010 1 F | 23| IFNpos | saNG IFNpos vs IFNneg LTR 410 48
S3011 1 F 77 IFNpos SANG TE UP [DOWN |FNPOS = IFNneg
T4631 1 F 52 HC Scripps Satellite 3 3 HE UP |DOWN
15210 1 F 37 HC Scripps SINE 0 0 Retroposon| 1 1
T5466 1 F 24 HC Scripps LINE 1 2 Satellite 1 0
T5502 1 F 58 HC Scripps DNA 8 3 ISINE 775 | 220
T5599 1 F 50 HC Scripps LTR 33 7 LINE 677 82
T5663 1 F 35 HC Scripps DNA 237 24
T5695 1 F 36 HC Scripps LTR 355 45
T5777 1 F 31 HC Scripps
C
TEs whose expression correlates with SLEDAI score
TE pvalue r SLE vs HC |IFNneg vs HC|IFNpos vs HC| IFNpos vs IFNneg
MamRep38:hAT-Tip100 0.0044 0.5711 X X
LTR71B:ERV1 0.0054 0.5608 X
LTR71A:ERV1 0.0059 0.5561 X
MLT1-int:ERVL-MaLR 0.0079 0.5395 X X
UCON37:hAT-Ac 0.0083 0.5365 X X X
LTR103_Mam:ERV1 0.0101 0.5250 X X X
MLT1A:ERVL-MaLR 0.0146 0.5021 X X X
MER90a:ERV1 0.0176 0.4901 X
HAL1b:L1 0.0227 0.4729 X X
ICharlie30a:hAT-Charlie 0.0256 0.4643 X
MER70A:ERVL 0.0262 0.4628 X
LTR2:ERV1 0.0262 0.4626 X X
Eutr15:hAT-Tip100 0.0333 0.4450 X X
UCON39:TcMar-Tigger 0.0412 0.4289 X
LTR104_Mam:Gypsy 0.0446 0.4225 X X
LTR80A:ERVL 0.0477 0.4171 X X X
HERVK9-int:ERVK 0.0483 0.4161 X
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Percentage of ISGs among total genes in each category

SLE vs HC
e GENE-UP GENE-UP GENE-UP GENE-DOWN | GENE-DOWN | GENE-DOWN | | GENE-NO | GENE-NO | GENE-NO
TE-UP TE-DOWN TE-NO TE-UP TE-DOWN TE-NO TE-UP TE-DOWN TE-NO
2kb_upstream 83.33 NA 48.15 NA NA 0.00 0.00 NA 3.77
exon 58.33 NA 6.67 NA NA 0.00 100.00 NA 237
intron 82.72 NA 49.23 NA NA 0.00 7.14 0.00 7.47
3UTR 70.73 NA 66.67 NA NA 0.00 75.00 NA 8.22
SUTR 100.00 NA NA NA NA NA NA NA 6.64
IFNpos vs HC
e GENE-UP GENE-UP GENE-UP GENE-DOWN | GENE-DOWN | GENE-DOWN | | GENE-NO | GENE-NO | GENE-NO
TE-UP TE-DOWN TE-NO TE-UP TE-DOWN TE-NO TE-UP. TE-DOWN TE-NO
2kb_upstream 39.47 NA 26.89 NA NA 1.98 17.95 0.00 3.60
exon 23.81 NA 4.76 NA 0.00 3.23 7.14 0.00 2.50
intron 67.63 NA 30.81 NA 8.33 1.96 27.83 6.14 7.51
3UTR 68.89 NA 32.59 NA 40.00 1.67 35.00 23.08 7.61
SUTR 50.00 NA 27.27 NA NA 0.00 0.00 NA 5.56
IFNpos vs IFNneg
region GENE-UP | GENE-UP | GENE-UP ||GENE-DOWN | GENE-DOWN | GENE-DOWN || GENE-NO | GENE-NO | GENE-NO
TE-UP TE-DOWN TE-NO TE-UP TE-DOWN TE-NO TE-UP | TE-DOWN |  TE-NO
2kb_upstream 52.78 NA 31.98 NA NA 0.00 12.50 7.14 3.56
exon 30.43 NA 5.88 NA 0.00 0.00 10.00 0.00 2.50
intron 67.31 NA 34.88 0.00 0.00 5.54 26.79 9.28 7.50
3UTR 68.42 NA 33.33 NA 0.00 5.71 44.83 0.00 7.87
SUTR 50.00 NA 20.00 NA NA 0.00 0.00 NA 7.37
Number of ISGs/number of total genes in each category
SLE vs HC
Peron GENE-UP GENE-UP GENE-UP GENE-DOWN | GENE-DOWN | GENE-DOWN | | GENE-NO | GENE-NO | GENE-NO
TE-UP TE-DOWN TE-NO TE-UP TE-DOWN TE-NO TE-UP. TE-DOWN TE-NO
2kb_upstream 5/6 NA 52/108 NA NA 0/8 0/9 NA 389/10324
exon 7/12 NA 4/60 NA NA 0/13 2/2 NA 127/5362
intron 67/81 NA 1088/2210 NA NA 0/117 1/14 0/1 13869/185723
3UTR 29/41 NA 62/93 NA NA 0/5 3/4 NA 496/6031
SUTR 1/1 NA NA NA NA NA NA NA 14/211
IFNpos vs HC
Peron GENE-UP GENE-UP GENE-UP GENE-DOWN | GENE-DOWN | GENE-DOWN | | GENE-NO | GENE-NO | GENE-NO
TE-UP TE-DOWN TE-NO TE-UP TE-DOWN TE-NO TE-UP. TE-DOWN TE-NO
2kb_upstream 15/38 NA 71/264 NA NA 2/101 7/39 0/8 299/8314
exon 15/63 NA 5/105 NA 0/1 1/31 1/14 0/3 115/4609
intron 399/590 NA 1313/4261 NA 1/12 31/1584 59/212 7/114 [11871/158050
3UTR 93/135 NA 44/135 NA 2/5 1/60 14/40 3/13 408/5360
SUTR 1/2 NA 3/11 NA NA 0/3 0/2 NA 10/180
IFNpos vs IFNneg
Peron GENE-UP GENE-UP GENE-UP GENE-DOWN | GENE-DOWN | GENE-DOWN | | GENE-NO | GENE-NO | GENE-NO
TE-UP TE-DOWN TE-NO TE-UP TE-DOWN TE-NO TE-UP. TE-DOWN TE-NO
2kb_upstream 19/36 NA 63/197 NA NA 0/59 4/32 1/14 292/8211
exon 14/46 NA 8/136 NA 0/4 0/36 1/10 0/2 113/4523
intron 348/517 NA 1304/3739 0/1 0/15 52/938 56/209 9/97  [11591/154637
3UTR 78/114 NA 46/138 NA 0/2 2/35 13/29 0/13 416/5284
SUTR 1/2 NA 1/5 NA NA 0/1 0/1 NA 14/190
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