Multi-omic single-cell sequencing defines tissue-specific responses in
Stevens-Johnson Syndrome and Toxic epidermal necrolysis.
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Supplementary Figure 1 | UMAP location of predominant immune subsets across sample types.
Expression distribution for key cell types across SJS/TEN unaffected skin (n=1 patient, 2,628 cells),
SJS/TEN affected skin (n=1 patient, 2,049 cells), normal skin from an unrelated healthy donor (n=1
donor, 6,856 cells), burn blister fluid (n=4 patients, 6,776 cells), and SJS/TEN blister fluid (n=15
patients, 91,579 cells). The majority of the UMAP locations of each subset are labeled with the
percentage of each subset within that location indicated. Unaff, unaffected; aff, affected; SIS/TEN,

Stevens-Johnson syndrome and toxic epidermal necrolysis.
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II FDR adj. p<0.05 M>0.6 log2(FC) increased expression|
Burn blister fluid (n=917 cells) SJS/TEN blister fluid (n=3471 cells)

330, [GESA | Cc1QB
300 EEES e C QA

s 270 FJREINEA . o c1QC
| 240 \ .y - 8 IF127
Tad) o F— /- DPA1
2 150- \ e s HLA-DRA
;f_, 120 4 7,:.‘."‘; _\:.._'\\ CD74
£ 90 Sval HLA-DPB1
-~ 60 RBM3 ‘.':x'.. LYZ
AR SoC 4 _ HLA-DQA1
4 20 0 20 4

log2 (FC)
Top 10 differentially expressed genes in macrophages of burn blister fluid
C1QB CI1QA (C1QC IFI27 HLADPA1 HLADRA CD74 HLADPB1 LYZ HLADQAI

*

*
0 ==

4-

Count

TR0 O T g g

Top 10 differentially expressed genes in macrophages of SIS/TEN blister fluid
THBS1 FABP5 SERPINB2CCL2 TIMP1 FABP4 VMO1 PHLDA1 RBM3 SDC2
* *

8

*

LRI el i

Interest genes to discern dermal macrophage signature
LYVE1 STAT1 IFITM1 IFITM2 IFITM3 CD9 (D163 APOE APOC1 MRC1
* *

|«

—m
Burn blister fluid [F[—
SIS/TEN blister fluid [TH—

Burn blister fluid [E}—

SIS/TEN blister fluid —Jl—— k

Burn blister fluid [TRT—
Burn blisterfluid [0—

SIS/TEN blisterfluid [l0—

Burn blister fluid [[T}———=e=

Burn blisterfluid | e——
SJS/TEN blister fluid

Burn blister fluid | ===
SJS/TEN blister fluid

SIS/TEN blister fluid [I——

Burn blisterfluid | em=-

SIS/TEN blister fluid | ==
Burn blister fluid |

SJS/TEN blister fluid

- Count
Burn blister fluid [[}— |
SIS/TEN blister fluid [EE—'"

SJS/TEN blister fluid

Supplementary Figure 3 | Differential signature of macrophages between burn and SJS/TEN blister
fluid. (A) Differential gene expression signatures (two-tailed Wilcoxon, Hochberg adj, p<0.05) between
macrophages in burn (n=4 patients, 917 cells) and SJS/TEN blister fluid (h=15 patients, 3,471 cells).
Genes colored red are significantly (p<0.05) increased (light red <0.6log2FC, dark red >0.6log2FC). The
top 10 genes are labeled. (B) Box plot expression of the top 10 significantly differentially expressed
genes in burn or SJS/TEN blister fluid or interest genes that further discern the dermal macrophage
signature from literature. *Indicates significant differential expression (two-tailed Wilcoxon, Hochberg
adj, p<0.05 and >0.6 log2FC). For box plots, bounds of the box represent the interquartile range from
the 25th to 75th percentile, the center line shows the median expression, and whiskers identify
maximum and minimum values to the 10th and 90th percentile, respectively. Outliers are shown. Figure
created using VGAS. Source data are provided as a Source Data file. FDR, false discovery rate; FC, fold

change; SIS/TEN, Stevens-Johnson syndrome and toxic epidermal necrolysis.
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Supplementary Figure 4 | Relationship between drug, reaction severity, time since onset, and cell
subset representation in SJIS/TEN blister fluid. Scatter plots show the relationship between immune
cell subset representation (CD8" T-cells, CD4" T-cells, NK cells, monocytes, macrophages, DC) and
sampling day (time since onset of symptoms) for each SIS/TEN patient as outlined in Supplementary
Table 1. Each dot represents an individual patient (n=15). Co-trimoxazole-induced SJS/TEN blister
fluids highlighted red according to disease severity defined by the percentage BSA (light red, SJS and
SJS/TEN overlap indicating BSA <30%; dark red, TEN indicating a BSA >30%). Source data are provided
as a Source Data file. BSA, Body surface area detached; SIS/TEN, Stevens-Johnson syndrome/toxic

epidermal necrolysis; NK, natural killer; DC, dendritic cell.
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Supplementary Figure 5 | The relative proportion of immune cell subsets within immune cells of
skin biopsies. The relative proportion of immune subsets in normal skin (n=1 donor, n=3,873 cells) and
time-paired unaffected and affected SJS/TEN skin (n=1 patient; unaffected skin, 453 cells; affected
skin, 933 cells) after removal of stromal subsets from each sample. Source data are provided as a
Source Data file. SIS/TEN, Stevens-Johnson syndrome/toxic epidermal necrolysis; NK, natural killer;

DC, dendritic cell.
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Supplementary Figure 6 | Expression of IFN and IL-17 responsive gene signatures inyd T, ILC, MAIT,
or Tconv cells in SJS/TEN blister fluid. Box plot expression of CD27 (co-stimulation) or diverse IFN-
or IL-17-responding genes across CD8" T-cells in SIS/TEN blister fluid (n=15 patients) which have been
re-aligned as yd T (747 cells), ILC (159 cells), MAIT (328 cells), Treg (364 cells) or Tconv (62,169 cells)
using the Azimuth PBMC reference dataset. For box plots, bounds of the box represent the interquartile
range from the 25th to 75th percentile, the center line shows the median expression, and whiskers
identify maximum and minimum values to the 10th and 90th percentile, respectively. Outliers are
shown. Figure created using VGAS. SJS/TEN, Stevens-Johnson syndrome and toxic epidermal
necrolysis; yd, gamma delta; ILC, innate-like lymphoid cell; MAIT, mucosal-associated invariant T-cells;

Tconv, T conventional cell.



a. Immunohistochemistry on SJS/TEN affected skin
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Supplementary Figure 7 | Immunohistochemistry and spatial sequencing map cytotoxic CD8* LI

T-cells to the dermal-epidermal junction of skin during SJS/TEN. a Immunohistochemistry of healthy
control (n=1) and SJS/TEN affected skin (n=1) using antibodies specific for CD8, CD103, and GNLY map

cytotoxic CD8" T_, T-cells to the dermal-epidermal boundary in SIS/TEN affected skin. b Nanostring

GeoMKX spatial sequencing on affected SIS/TEN skin biopsy (n=1) showing tissue pathology and cell
subset positioning with CD3 (red), panCK (green), CD45 (yellow), and DNA (blue). Detached epidermis
with formation of a subepidermal blister can be seen on the right-hand side nearest ROl 1 and ROI 9. ¢
Regional expression of specific marker genes for interest cell subsets including keratinocytes
(MultiKRT) and CD8" T-cells (CD45, CD3, CD8A) and the cytotoxic CD8" Tconv cluster including
markers for cytotoxicity (GZMB), regulation (LAG3), activation (CD27), and proliferation (KI67). RNA
counts were normalized using ERCC spike-in controls. Source data are provided as a Source Data file.

Tconv, T conventional cell; TRM, tissue-resident memory; ROI, region of interest; CK, cytokeratin; ERCC,

External RNA Controls Consortium.
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Supplementary Figure 8 | Differential expression of HLA class | and LAG3 ligands in cell subsets of
unaffected and affected SJS/TEN patient skin. Comparative gene expression in scRNA-defined
stromal and immune subsets between time-paired unaffected and affected skin from an SJS/TEN
patient. a HLA class | (HLA-A, HLA-B, HLA-C). b LAG3 ligands (HLA-DRA, LGALS3). Cells shown for
unaffected skin (epithelial cells, n=558; fibroblasts, n=594; MSC, n=673; keratinocytes, n=331; CD4+
Tconv, n=118; CD8+ Tconv, n=142; NK cells, n=67; monocytes, n=45; macrophages, n=18, DC, n=2)
and affected skin (epithelial cells, n=177; fibroblasts, n=219; MSC, n=578; keratinocytes, n=108; CD4+
Tconv, n=155; CD8+ Tconv, n=356; NK cells, n=136; monocytes, n=220; macrophages, n=21, DC,
n=11). Differential gene expression analyses were performed (two-tailed Wilcoxon, Hochberg adj.
p<0.05). Asterisks (*) indicate a significant increase above 0.6log2 fold change in gene expression for
that subset in affected compared to unaffected skin. Source data are provided as a Source Data file

HLA, human leukocyte antigen; MSC, mesenchymal stromal cell; NK, natural killer; DC, dendritic cell.
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Supplementary Figure 9 | Individual TRAV and TRBV scTCR-seq counts on CD8* Tconv cells across
paired samples from a single SJS/TEN patient. Individual counts for all identified TRAV and TRBV in
CD8" Tconv across TCR+ cells from unaffected skin (n=79 cells), affected skin (=235 cells), and blister
fluid from three anatomical sites (blister fluid 1, n=1318 cells; blister fluid 2, =610 cells; blister fluid 3,
n=1033 cells) from a single patient with SJIS/TEN. The dominant TRAV and TRBV in affected skin and
blister fluid are highlighted red, and the dominant TRAV and TRBV in unaffected skin are highlighted in
green. Figure created using VGAS. Source data are provided as a Source Datafile. TCR, T-cell receptor;

TRAV, TCR alpha variable; TRBV, TCR beta variable; Tconv, T conventional cell.



d. UNAFFECTED SKIN (79 CD8+ Tconv cells with TCR expression)

b. UNAFFFECTED SKIN AFFECTED SKIN BLISTERFLUID 1

TCR |[CDR3a CDR36 TRAV TRAJ TRBV TRBJ Ct.
1 |CIVRVARNTGNQFYF CASSYHTGGSGYEQYF TRAV26-1 TRAJA9 TRBVG-2 TRBI2-7 3
2 |CATDVMNRDDKIIF CASSLTARGSGVELFF TRAV1Y TRAJ3O TRBV13 TRBI2-2 2
3 |CAVSDRSGGGADGLTF CASSLGLNYEQYF TRAVS-6 TRAJ4S TRBV28 TRBI2-7 2
4 |CAASVTGNQFYF CASSVESGGWYGYTF TRAV29/DV5 TRAJ49 TRBV9 TRBI1-2 2
5 |CALRGWGRRALTF CATSDDGAGTDTQYF TRAV19 TRAIJS TRBV24-1 TRBI2-3 1
6 |CAGAGNAGNMLTF CASSQVRFYGYTF TRAV27 TRAJ39 TRBV4-3 TRBI1-2 1
7 |CALTQGAQKLVF CASSHLTGELFF TRAV16 TRAIS4 TRBV11-2 TRBI2-2 1
8 |CAETSYGQNFVF CASSEMSVGETQYF TRAVS TRAJ26 TRBV6-1 TRBI2-5 1
9 |CALRGGAAGNKLTF CASSDNPPYTEAFF TRAV19 TRAJ17 TRBV7-9 TRBI1-1 1

10 LSEVTTSGTYKYIF CASSQDRGGYEQYF TRAV19 TRAJA0 TRBV27 TRBI2-7 1
AFFECTED SKIN (235 CD8+ Tconv cells with TCR expression)

TCR |[CDR3a CDR38 TRAV TRAJ TRBV TRBJ Ct.
1 LSEVTTSGTYKYIF CASSQDRGGYEQYF TRAV19 TRAJA0 TRBV27 TRBI2-7 27
2 |CALSEVTTSGTYKYIF CASSPDRGGYEQYF TRAV19 TRAJA0 TRBV27 TRBI2-7 20
3 (IVRVHSGGGADGLTF  CASSPDRGGYEQYF ~ TRAV26-1  TRA)MS  TRBV27  TRBI27 10 |
4 |CVVYNNARNNDMRF CASSPDRGGYEQYF TRAV12-1 TRAJ43 TRBV27 TRBI2-7 4
5 |CLNDMRF CASSQLSGNSPLHF TRAV25 TRAJ4A3 TRBV3-1 TRBI1-6 3
6 |CAGRPDSGTYKYIF CPPSLPRDDYEQYF TRAV35 TRAJAO TRBV27 TRBI2-7 3
7 |[CAVCQEDDYKLSF CSARDLAVYNSPLHF TRAV22 TRAJ20 TRBV20-1 TRBI1-6 2
8 |CAASVTGNQFYF CASSVESGGWYGYTF TRAV29/DV5S TRAJ49 TRBV9 TRBI1-2 2
9 |CAVSGYGGATNKLIF CASSLGDRQSYEQYF TRAV21 TRAJ32 TRBV7-9 TRBI2-7 2

10 [CAVSPNNNARLMF CASSLLGVGSPLHF TRAV21 TRAJ31 TRBV5-1 TRBI1-6 2
BLISTER FLUID 1 (ARM, 1318 CD8+ Tconv cells with TCR expression)

TCR |[CDR3a CDR36 TRAV TRAJ TRBV TRBJ Ct.
1 |CALSEVTTSGTYKYIF CASSPDRGGYEQYF TRAV19 TRAJA0 TRBV27 TRBI2-7 128
2
3 LSEVTTSGTYKYIF CASSODRGGYEQYF TRAV19 TRAJA0 TRBV27 TRBI2-7 82
4 |CALSEARSSASKIIF CASSDRDRYYEQYF TRAV19 TRAJ3 TRBV7-9 TRBI2-7 33
5 |CVVYNNARNNDMRF CASSPDRGGYEQYF TRAV12-1 TRAJ4A3 TRBV27 TRBI2-7 24
6 |CALSESETSGSRLTF CASSLWEVERAYNEQFF TRAV19 TRAIS8 TRBV28 TRBI2-1 18
7 |CAVSLTYSGGGADGLTF CSAKGGEQYF TRAVS-4 TRAJ4S TRBV20-1 TRBI2-7 17
8 |CAADTGGFKTIF CASTLSAGLNQPQHF TRAV13-1 TRAIJS TRBV19 TRBI1-5 16
9 |CVVNLYKLSF CASSSQRAVDEQFF TRAV12-1 TRAI20 TRBV7-9 TRBI2-1 14

10 [CATGTSYGKLTF CASSLPTLGLAGGATDNEQFF TRAV1/ TRAJS2 TRBV28 TRBJ2-1 13
BLISTER FLUID 2 (FACE, 610 CD8+ Tconv cells with TCR expression)

TCR |[CDR3a CDR38 TRAV TRAJ TRBV TRBJ Ct.
1 LSEVTTSGTYKYIF CASSQDRGGYEQYF TRAV19 TRAJA0 TRBV27 TRBI2-7 43
2 |CALSEVTTSGTYKYIF CASSPDRGGYEQYF TRAV19 TRAJA0 TRBV27 TRBI2-7 42
3 [CVRVHSGGGADGLTF  CASSPDRGGYEQYF ~ TRAV26-1  TRAMS  TRBV27  TRBR7 29 |
4 |CALSEARSSASKIIF CASSDRDRYYEQYF TRAV19 TRAJ3 TRBV7-9 TRBI2-7 14
5 |[CAMNSYSGAGSYQLTF CASSPRYSGGDTDTQYF TRAV14/DV4 TRAJ28 TRBV12-3 TRBI2-3 9
6 |CAADTGGFKTIF CASTLSAGLNQPQHF TRAV13-1 TRAJS TRBV19 TRBI1-5 9
7 |CATGTSYGKLTF CASSLPTLGLAGGATDNEQFF TRAV17 TRAIS2 TRBV28 TRBI2-1 7
8 |CAVSLTYSGGGADGLTF CSAKGGEQYF TRAVS-4 TRAJ4S TRBV20-1 TRBI2-7 6
9 |CALSESETSGSRLTF CASSLWEVERAYNEQFF TRAV19 TRAJSS8 TRBV28 TRBJ2-1 6

10 [CVVNLYKLSF CASSSQRAVDEQFF TRAV12-1 TRAJ20 TRBV7-9 TRBJ2-1 6
BLISTER FLUID 3 (FOOT, 1033 CD8+ Tconv cells with TCR expression)

TCR |[CDR3«a CDR36 TRAV TRAJ TRBV TRBJ Ct.
1 |CALSEVTTSGTYKYIF CASSPDRGGYEQYF TRAV19 TRAJA0 TRBV27 TRBI2-7 154
2
3 LSEVTTSGTYKYIF CASSODRGGYEQYF TRAV19 TRAJA0 TRBV27 TRBI2-7 93
4 |CAVSLTYSGGGADGLTF CSAKGGEQYF TRAVE-4 TRAJAS TRBV20-1 TRBI2-7 18
5 |CAVYYGNNRLAF CASSTGGLGNQPQHF TRAV12-2 TRAJ7 TRBV6-5 TRBI1-5 14
6 |[CVVYNNARNNDMRF CASSPDRGGYEQYF TRAV12-1 TRAJ43 TRBV27 TRBI2-7 11
7 |CATGTSYGKLTF CASSLPTLGLAGGATDNEQFF TRAV17 TRAJ52 TRBV28 TRBJ2-1 9
& |CAMNSYSGAGSYQLTF CASSPFYSGGDTDTQYF TRAV14/DV4 TRAJ28 TRBV12-3 TRBI2-3 9
9 |CAATGSGTYKYIF CASSMQGYTMNTEAFF TRAV29/DVS5 TRAJ40 TRBV19 TRBI1-1 8

10 [CALSEARSSASKIIF CASSDRDRYYEQYF TRAV19 TRAJ3 TRBV7-9 TRBI2-7 7
BLISTER FLUID 2 BLISTER FLUID 3

Q



Supplementary Figure 10 | Top functional CDR3ap clonotypes and counts in CD8* Tconv across
paired samples from a single SJS/TEN patient. a Top 10 CDR3 TCRap clonotypes and counts in the
CD8" Tconv population from unaffected skin (n=79 cells), affected skin (n=235 cells), and blister fluid
from three anatomical sites (blister fluid 1, n=1318 cells; blister fluid 2, n=610 cells; blister fluid 3,
n=1033 cells) from a single patient with SIS/TEN. Blue highlights indicate the same functional CDR3af
clonotypes. b Circos plots show comparative clonality and CDR3a and CDR3B pairings between
samples. The width of each segment is proportionate to its expression. Least to most dominant is
colored green to red. Top 50 CDR3ap clonotypes shown for each sample. Source data are provided as
a Source Data file. Tconv, T conventional cell; TCR, T-cell receptor; TRAV, TCR alpha variable; TRBV,
TCR beta variable; TRAJ, TCR alpha joining; TRBJ, TCR beta joining; CDR3, complementary-determining

region; Ct., count.
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Supplementary Figure 11 | Oligoclonal TCR CDR3af clonotypes were identified in the cytotoxic
CD8" Tconv cluster in blister fluids from all SIS/TEN patients. a Circos plots show comparative
clonality and CDR3a and CDR3p pairings of CD8+ Tconv cells in blister fluid samples from patients with
SIS/TEN (n=15 patients). The width of each segment is proportionate to its expression. Least to most
dominant is colored green to red. Up to the top 50 clonotypes are shown for each sample. b UMAPs
show the expression of the dominantly-expanded TCR* cells (black circle highlight) for each patient
across CD8" Tconv clusters (Patient 1, 1429 cells, 449 TCR+ cells; Patient 2, 1687 cells, 1235 TCR+
cells; Patient 3, 5470 cells, 2961 TCR+ cells; Patient 4, 2510 cells, 729 TCR+ cells; Patient 5, 5183
cells, 4327 TCR+ cells; Patient 6, 1709 cells, 701 TCR+ cells; Patient 7, 3232 cells, 1086 TCR+ cells;
Patient 8, 49 cells, 26 TCR+ cells; Patient 9, 12920 cells, 9566 TCR+ cells; Patient 10, 2347 cells, 1720
TCR+ cells; Patient 11, 4866 cells, 3949 TCR+ cells; Patient 12, 4629 cells, 3719 TCR+ cells; Patient
13, 7870 cells, 6177 TCR+ cells; Patient 14, 3670 cells, 66 TCR+ cells; Patient 15, 4598 cells, 3221
TCR+ cells). The percentage of dominantly-expanded TCR" cells in the cytotoxic CD8" Tconv cluster is
indicated above each UMAP. The total number of TCR clonotypes and cells in the cytotoxic CD8" Tconv
cluster is indicated below each UMAP. DomTCR, dominantly-expanded T-cell receptors; Tconv, T

conventional cell; TCR, T-cell receptor; CDR, complimentary-determining region.



a. Blister fluid: Expression of top expanded TCRs in CD8 Tconv
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b. Blister fluid: CDR3ap expression of CD8 Tconv cells selected by each top clonotype

Cells expressing clonotype 1 |Cells expressing clonotype 2 |Cells expressing clonotype 3
TCR|CDR30,/CDR3B Ct. |CDR3a/CDR3B Ct. |CDR3o/CDR3B Ct.
1 |CALSEVTTSGTYKYIF 324 |CIVRVHSGGGADGLTF 238 |CALSEVTTSGTYKYIF 218
CASSPDRGGYEQYF CASSPDRGGYEQYF CASSQDRGGYEQYF
2 |CIVRVHSGGGADGLTF 221 |CALSEVTTSGTYKYIF 221
CASSPDRGGYEQYF CASSPDRGGYEQYF
3 |[CVVNNARNNDMRF 37 |CIVRVHSGGGADGLTF 1
CASSPDRGGYEQYF CASTLSAGLNQPQHF
4 |CALSEVTTSGTYKYIF 1 |CAADTGGFKTIF 1
CASSYDRGGYEQYF CASSPDRGGYEQYF
5 CAADTGGFKTIF 1
CASTLSAGLNQPQHF

C. Affected skin: CDR3ap expression of CD8 Tconv cells selected by each top clonotype

Cells expressing clonotype 1 |Cells expressing clonotype 2 |Cells expressing clonotype 3
TCR |CDR30/CDR3p Ct. |CDR3a/CDR3p Ct. |CDR3a/CDR3B Ct.
1 |CALSEVTTSGTYKYIF 20 |CALSEVTTSGTYKYIF 10 |CALSEVTTSGTYKYIF 27
CASSPDRGGYEQYF CASSPDRGGYEQYF CASSQDRGGYEQYF
2 |CIVRVHSGGGADGLTF 10 |CIVRVHSGGGADGLTF 10
CASSPDRGGYEQYF CASSPDRGGYEQYF
3 |CVWNNARNNDMRF l
CASSPDRGGYEQYF

Supplementary Figure 12 | Top expanded TCRa clonotypes in CD8* Tconv in affected skin and
blister fluid have shared expression on dual TCRaB* T-cells. a Expression of each of the top 3
dominantly-expanded TCR on CD8" Tconv cells in blister fluid (n=1 patient, 5470 total CD8+ Tconv,
2961 TCR+ CD8+ Tconv, 324 CD8+ Tconv express clonotype 1, 238 cells express clonotype 2, 218 cells
express clonotype 3) from a patient with SIS/TEN. Cells expressing each clonotype are circled in black.
b The TCR clonotypes and counts expressed by the same cells selected for expression of each top
clonotype individually in SJIS/TEN blister fluid. ¢ The TCR clonotypes and counts expressed by cells
selected for expression of each top clonotype individually in paired SIS/TEN affected skin (356 total
CD8+ Tconv, 235 TCR+ CD8+ Tconv, 20 CD8+ Tconv express clonotype 1, 10 cells express clonotype
2, 27 cells express clonotype 3). A grey highlight indicates TCR expressed by the same cells. Source
data are provided as a Source Data file. Ct., cell count. Tconv, T conventional cell; TCR, T-cell receptor;

CDR, complimentary-determining region; Ct., Count.
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Supplementary Figure 13 | Total gene and UMI count for CD8" Tconv cells in SJS/TEN blister fluid
with one or two TCRapB. a Violin plots show comparative total UMI and total gene count and b
expression of housekeeping genes ACTB and B2m in CD8" Tconv cells of SJS/TEN blister fluid (n=15
patients) which express a single (n=44,946 cells) or dual TCRaB (4,675 cells). The dual TCRap
population includes cells with two CDR3a and one CDR3B, one CDR3a and two CDR3, or two CDR3a
and two CDR3B. Bounds of the box represent the interquartile range from the 25th to 75th percentile,
the center line shows the median expression, and whiskers identify maximum and minimum values to
the 10th and 90th percentile, respectively. Outliers are shown. TCR, T-cell receptor; Tconv, T

conventional cell; UMI, unique molecular identifier; CDR, complimentary-determining region.
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Supplementary Figure 14 | Individual TRAV and TRBV scTCR-seq counts on unexpanded cytotoxic
CD8" Tconv cluster cells across samples from a single SJS/TEN patient. Individual counts for all
identified TRAV and TRBV genes across unexpanded cytotoxic CD8" Tconv from paired affected skin
(n=77 cells) and blister fluid (blister fluid 1, n=333 cells; blister fluid 2, n=179 cells; blister fluid 3, n=138
cells) from three anatomical sites from a single SJIS/TEN patient. The dominant TRAV and TRBV of the
dominantly-expanded cells in the cytotoxic CD8" Tconv cluster in affected skin and blister fluid are
highlighted in red. Figure created using VGAS. Source data are provided as a Source Data file. TCR, T-

cell receptor; TRAV, TCR alpha variable; TRBV, TCR beta variable; Tconv, T conventional cell.
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Supplementary Figure 15 | Quality control analysis of the distribution and cell representation in
samples pre- and post-filtering at all steps in the filtering of single-cell data. a UMAPs show the
distribution of cells removed by or post QC1 (remove hashtag negative/doublets, remove cells with low

UMI (<500), <100 genes, and >50% mitochondrial content), QC step 2 (remove cells with a low

—

percentage of ribosomal genes and a high percentage of mitochondrial genes), QC step 3 (remove
remaining cells with >10% mitochondrial RNA content), QC step 4 (remove RNA doublets identified by
a consensus of bioinformatic algorithms), and QC step 5 (remove cell subsets with <50 cells) across

normal skin (n=1 donor), burn blister fluid (n=4 patients), SIS/TEN unaffected and affected skin (n=1

~

patient), and SJS/TEN blister fluid (n=15 patients). The UMAP post-QC step 5 represents the final cells
utilized in this study. b The scRNA-defined cell representation in different samples after each stepinthe
QC analysis pipeline. The average expression is shown for patients with multiple samples from the
same time point, indicated by an asterisk. Source data are provided as a Source Data file. DC, dendritic
cell; NK, natural killer; MSC, mesenchymal stromal cell; HSC, hematopoietic stem cell; QC, quality
control; Mt/Rb, mitochondrial/ribosomal; SJS/TEN, Stevens-Johnson syndrome/toxic epidermal

necrolysis.
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Supplementary Table 3 | Differential gene signatures of keratinocytes and CD8" Tconv in affected
compared to unaffected skin. The genes in cells of affected skin compared to unaffected SJIS/TEN
patient skin that show significant (two-tailed Wilcoxon, Hochberg adjusted p <0.05) increased
expression are shown in order of fold change. Cells from unaffected skin (keratinocytes, n=331 cells;
CD8+ Tconv, n=142 cells) and affected skin (keratinocytes, n=108 cells; CD8+ Tconv, n=356 cells) are
time-paired samples from n=1 patient. Red font indicates genes significantly differentially expressed
but below the threshold for fold change (0.6 log2FC, 1.5 actual fold change). Source data are provided
as a Source Data file. FDR adj p, False discovery rate adjusted p-value; FC, fold change; Tconv, T

conventional cell.

Keratinocyte signature CD8+ Tconv signature
Rank |Gene FDRadjp log2FC |Gene p value log2FC
1 CD74 1.2E-34 2.0 |GNLY 3.0E-06 1.3
2 IFITM3 1.2E-22 1.8 |[CD27 24E-09 0.7
3 IFl6 6.3E-34 1.7 |LYBE 3.3E-07 0.7
4 IFITM1 2.8E-33 1.6 |PSMBS 49E-08 0.6
5 HLA-C 8.7E-12 1.3 |RNF213 1.9e-07 0.6
6 HLA-B 5.2E-05 1.1 |LAG3 2.1E-07 0.6
7 B2M 1.4E-14 1.1 |LIMD2 1.3E-06 0.6
8 KRTEB 4.0E-04 1.1 [TIGIT 1.5E-06 0.5
9 LYSE 1.3E-04 0.9 |GALNTZ2 6.5E-07 0.5
10 |PSME2 1.0E-07 0.8 |[IFI6 1.5E-06 0.5
11 |[TMSB10 1.3E-04 0.8 |LYST 2.0E-06 0.5
12 |CST3 1.3E-04 0.8 [XAF1 9.9E-08 04
13 |bCD 1.5E-04 0.8 |GBP2 2.0E-06 04
14 |STAT1 4.2E-12 0.8 |DCD 6.5E-06 0.4
15 |[VIM 2.0E-04 0.7 |ACPS 1.5E-06 0.4
16 |GSTP1 3.7E-03 0.7
17 |IFI127 1.3E-09 0.7
18 |CCL4 8.7E-11 0.7
19 |PSME1 1.3E-02 0.7
20 |PSMB9 2.5E-11 06
21 |GAPDH 8.6E-08 0.6
22  |ISG15 5.8E-08 0.6
23 |PTTIG1 42E-03 0.6




Supplementary Table 4 | Differential gene sighatures of CD8* Tconv expressing dominantly
expanded TCR compared to other TCR in affected skin or blister fluid. The genes that show
significantly (two-tailed Wilcoxon, Hochberg adjusted p <0.05) increased expression above the
threshold for fold-change (0.6log2FC) for dominant TCR+ CD8+ Tconv (affected skin, n=47 cells; blister
fluid, n=559 cells) compared to non-dominant TCR+ CD8+ Tconv (affected skin, n=192 cells; blister
fluid, n=2441 cells) are shown for single patient. Genes shared in the signature of dominantly-expanded
TCR* Tconv between affected skin and blister fluid highlighted blue. Source data are provided as a
Source Datafile. TCR, T-cell receptor; FDR adj p, False discovery rate adjusted p-value; FC, fold change;
Tconv, T conventional cell.

Dominant TCR in affected skin Dominant TCR in blister fluid

Rank |[Gene FDRadjp log2FC Gene FDR adjp log2FC
1 GNLY 1.0E-06 2.7  GNLY 6.3E-117 1.8
2 GZMB 6.1E-04 16 LAG3 3.5E-174 1.5
3 KLRC1 3.6E-16 1.4 TIGIT 5.2E-141 1.3
4 |GALNT2 3.3E-07 1.4 KLRC1 3.7E-157 1.3
5 LAG3 2.6E-07 1.3 GZMB 1.6E-63 1.1
6 BATF 5.8E-08 1.3 PRF1 6.6E-119 1.1
7 PRF1 2.6E-03 1.2 PHLDA1 6.0E-149 1.0
8 DUSP4 5.3E-06 1.2 GALNT2 1.0E-121 1.0
9 PTMS 2.5E-06 11 FCGR3A 3.7E-88 1.0
10 |[FCGR3A 1.2E-03 1.0 ACP5 4.6E-99 1.0
11  [TGIT 2.3E-03 1.0 NKG7 5.5E-101 1.0
12 |ACP5 2.7E-06 1.0 HAVCR2 9.5E-35 0.9
13 |LYST 2.2E-05 1.0 IGFLR1 7.9E-120 0.8
14 |HAVCR2 3.2E-05 0.9 ENTPD1 2.1E-114 0.8
15 |CD27 2.1E-02 0.9 GAPDH 6.4E-107 0.8
16 |MT1E 2.9E-03 0.9 KLRD1 6.9E-61 0.8
17 |LAYN 1.9E-08 0.9 LYST 2.8E-86 0.8
18 |RAB27A 2.5E-05 0.9 PTMS 8.6E-79 0.8
19 |SNX® 4.0E-04 0.9 TNFRSF1B 1.0E-73 0.8
20 |GAPDH 1.5E-06 0.9 HMOX1 1.5E-144 0.8
21 [TNFRSFS 9.5E-10 0.9 LAYN 7.8E-138 0.8
22 |CD59 8.6E-06 0.9 PKM 6.6E-62 0.8
23 |AHI1 1.1E-05 0.9 SIRPG 1.0E-72 0.7
24 |PKM 1.5E-02 0.8 CCL4 8.7E-23 0.7
25 |PHLDA1 2.6E-02 0.8 TNFRSF2 8.9E-134 0.7
26 |[CBLB 1.4E-02 0.8 CD27 7.7E-66 0.7
27 [MTSs1 1.2E-08 0.8 CBLB 4.8E-66 0.7
28 |HMOX1 1.2E-09 0.8 CCL3 4.1E-67 0.7
29 |[ENTPD1 2.6E-07 0.8 ADO000671.2 4.3E-92 0.7
30 |ADODO671.2  1.2E-03 0.8 ADGRG1 5.5E-128 0.7
31 |[CTLA4 1.8E-05 0.8 CD&3 7.0E-58 0.7
32 [CD70 2.2E-10 0.7 LSP1 8.9E-86 0.7
33 |LSP1 1.6E-03 0.7 LINC01943 2.2E-82 0.7
34 |PPM1G 2.0E-02 0.7 CDs8A 1.8E-41 0.6
35 |APOBEC3C 4.4E-02 0.6 RHOB 6.1E-128 0.6
36 |CD38 2.6E-03 0.6 S100A4 2.5E-49 0.6
37 |GEM 7.0E-05 0.6 SERPINB1 2.3E-52 0.6
38 |[FAM3C 1.2E-03 0.6 LINCO1871 2.6E-41 0.6
39 RAB27A 1.SE-60 0.6
40 DUSP4 1.2E-82 0.6
41 AC017002.3 1.3E-20 0.6
42 NEAT1 1.6E-30 0.6
43 IFNG 1.6E-59 0.6
44 SNX9 8.4E-91 0.6
45 ITGA4 2.8E-48 0.6
46 CTLA4 5.9E-65 0.6
47 FAM3C 9.6E-81 0.6
48 PGAM1 4.5E-47 0.6
49 RUNX3 4.2E-50 0.6
50 HPGD 3.5E-61 0.6
51 CD59 8.4E-53 0.6
52 CST7 4.3E-34 0.6




Supplementary Table 5 | Unexpanded clonotypes of the cytotoxic CD8* Tconv cluster with a shared
CDRB sequence with the dominantly-expanded clonotypes. Unexpanded clonotypes from the
cytotoxic CD8" Tconv cluster of blister fluids from three different anatomical sites (blister fluid 1, arm,
n=333 cells; blister fluid 2, face, n=179 cells; blister fluid 3, foot, n=138 cells) from a single SJIS/TEN
patient are shown that have the same CDR3B CASSPDRGGYEQYF sequence as the dominantly-
expanded TCR* population or a single mismatch (bold and underlined). The ‘dual TCR’ column indicates
whether an n=1 or n=2 count clonotype is expressed on a dual TCR* cell (yes or no). TCRs expressed on

the same dual TCR* cell are indicated by the same symbol (O, @, ¢, $). Ct. TCR count. Source data are

provided as a Source Data file.

Blister fluid 1 (ARM), 333 unexpanded cells from the cytotoxic CD8+ Tconv cluster

TCR |CDR3a CDR3B TRAV TRA) TRBY TRBJ Ct. Dual TCR+
1 |CAVOAFRQTGANNLFF CASSHDRGGYEQYF TRAV20 TRAI36 TRBV27 TRBI2-7 1 yeso
2 |CALSEVTTSGTYKYIF CASSHDRGGYEQYF TRAV19 TRAJ40 TRBV27 TRBJ2-7 1 yeso
3 |[CVVATNAGGTSYGKLTF CASSPDRGGYEQYF TRAV10 TRAI52 TRBV27 TRBI2-7 1 yes
4 |CALSEVTTSGTYKYIF CASSRDRGGYEQYF TRAV19 TRAJ40 TRBV27 TRBJ2-7 1 no
5 |CAAIDSWGKLQF CASSLDRGGYEQYF TRAV23/DV6 TRAJ24 TRBV11-2 TRBJ2-7 2 yest
6 |[CALSEVRTSGTYKYIF ~ CASSLDRGGYEQYF TRAV19 TRAJ40 TRBV11-2 TRBJ2-7 2 yest
7 |CASSMTSAGNMLTF  CASSVDRGGYEQYF TRAV23/DV6 TRAJ39 TRBV27 TRBJ2-7 2 yesO
8 |CALSEVTTSGTYKYIF CASSVDRGGYEQYF TRAV19 TRAJ40 TRBV27 TRBJ2-7 2 yeso

Blister fluid 2 (FACE), 179 unexpanded cells from the cytotoxic CD8+ Tconv cluster

TCR |CDR3a CDR3B TRAV TRA) TRBYV TRBJ Ct. Dual TCR+
1 |CALSEVTTSGTYKYIF CASSHDRGGYEQYF TRAV19 TRAJ40 TRBV27 TRBJ2-7 1 yeso
2 |CAVOAFRQTGANNLFF CASSHDRGGYEQYF TRAV20 TRAI36 TRBV27 TRBI2-7 1 yeso
3 |CAADTGGFKTIF CASSPDRGGYEQYF TRAV13-1  TRAJ9  TRBV27 TRBJ2-7 1 yes e
4 |CIVRVHSGGGADGLTF CASSPDRGGYEQYF TRAV26-1  TRAJ45 TRBV27 TRBJ2-7 1 yes e
5 |[CAVTDNYGQNFVF CASSPDRGGYEQYF TRAV25 TRAI26 TRBV27 TRBI2-7 1 yes ¢
6 |[CALSANSGNTPLVF CASSPDRGGYEQYF TRAV16 TRAJI29 TRBV27 TRBI2-7 1 yes ¢
7 |[CAVOTNAGNNRKLIW CASSPDRGGYEQYF TRAV20 TRAI38 TRBV27 TRBI2-7 1 yes
8 |[CAVKYTGANSKLTF CASSPDRGGYEQYF TRAV12-2  TRAJ56 TRBV27 TRBJ2-7 1 yes
9 |CAAGSSSGTYKYIF CASSPDRGGYEQYF TRAV13-1  TRAJ40 TRBV27 TRBJ2-7 1 yes
10 |CALSEVTTSGTYKYIF CASSYDRGGYEQYF TRAV19 TRAJ40 TRBV27 TRBJ2-7 2 no
11 |CASSMTSAGNMLTF  CASSVDRGGYEQYF TRAV23/DV6 TRAI39 TRBV27 TRBJ2-7 2 yesO
12 |CALSEVTTSGTYKYIF CASSVDRGGYEQYF TRAV19 TRAJ40 TRBV27 TRBJ2-7 2 yeso

Blister fluid 3 (FOOT), 138 unexpanded cells from the cytotoxic CD8+ Tconv cluster

TCR |CDR3a CDR3B TRAV TRA) TRBYV TRBJ Ct. Dual TCR+
1 |CALSEVTTSGTYKYIF CASSHDRGGYEQYF TRAV19 TRAJ40 TRBV27 TRBJ2-7 1 yeso
2 |CAVOAFRQTGANNLFF CASSHDRGGYEQYF TRAV20 TRAI36 TRBV27 TRBI2-7 1 yeso
3 |CAASMTSAGNMLTF  CASSVDRGGYEQYF TRAV23/DV6 TRAJ39 TRBV27 TRBJ2-7 1 yesO
4 |CALSEVTTSGTYKYIF CASSVDRGGYEQYF TRAV19 TRAJ40 TRBV27 TRBJ2-7 1 yesO
5 |CALSEVTTSGTYKYIF CASSYDRGGYEQYF TRAV19 TRAJ40 TRBV27 TRBJ2-7 1 yes
6 |CALSEVTTSGTYKYIF CASSFDRGGYEQYF TRAV19 TRAJ40 TRBV27 TRBJ2-7 1 no
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