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T1D-associated cis-spliced zwitter epitope candidates

Virus Acronym Strain
Coxsackievirus B1 CvB1 Japan
Coxsackievirus B4 CcvB4 E2
Epstein-Barr virus EBV B95 8 HHV 4
Human cytomegalovirus HCMV AD169
Human herpesvirus 6A HHV-6A 6A

Human herpesvirus 6B HHV-6B 6B

Human parechovirus 2 HPeV2 Williamson
Rotavirus C RVC Isolate RVC

Table S1. List of virus strains included in the study. Viruses included in this study are listed with their respective strains
and acronyms.

HLA complex IC50 cut-off (nM)
HLA-A*02:01 500.0
HLA-A*01:01 1486.5
HLA-A*03:01 482.3
HLA-A*11:01 132.2
HLA-A*23:01 263.7
HLA-A*24:02 519.9
HLA-B*07:02 239.3
HLA-B*08:01 1687.7
HLA-B*15:01 357.7
HLA-B*35:01 153.9
HLA-B*39:06 5574.7
HLA-B*40:01 171.0
HLA-B*44:02 550.0
HLA-B*44:03 650.2

Table S2. Peptide-HLA-I binding affinity, reported as ICs0 and used as cut-offs. These cut-offs corresponded to 91.4%-
ile of peptides present in the HLA-I immunopeptidome databases of IEDB database [1].

Table S3. Gonzalez-Duque’s T1D-associated antigen list. This list of T1D-associated antigens was published by
Gonzalez-Duque and colleagues [2] as Figure 2B in the cognate paper. The file is accessible as Supplementary material in
Frontiers in Immunology.

Table S4. List of viral-human zwitter non-spliced peptide candidates. This list includes viral-human zwitter 9mer viral
non-spliced peptides. The file is accessible in the repository Mendeley dataset: http:/dx.doi.org/10.17632/z9g9knjxgw.1

Table S5. List of viral-human zwitter cis-spliced peptide candidates. This list includes theoretical zwitter 9mer viral non-
spliced / human cis-spliced, viral cis-spliced / human non-spliced and viral cis-spliced / human cis-spliced peptides. Unless
differently stated, they are all grouped under the definition of viral-human zwitter cis-spliced peptide candidates in this
manuscript. The file is accessible in the repository Mendeley dataset: http://dx.doi.org/10.17632/z9g9knjxgw.1
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Figure S1. Peptide-HLA-I binding affinity distribution of the 14 HLA-I alleles enrolled in the study. The distribution of
the binding affinity parameter ICso among the HLA-I immunopeptidomes specific for the HLA-A*01:01, -A*02:01, -A*03:01, -
A*11:01, -A23:01, -A*24:02, -B*07:02, -B*08:01, -B*15:01, -B*35:01, -B*39:06, -B*40:01, -B*44:02, -B44:03 alleles as
reported in IEDB database. The ICso was predicted by using NetMHCpan-BA4.0 algorithm [3]. Red lines represent the 1Cso
cut-off reported in Table S2.
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Figure S2. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-A*01:01-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-A*01:01 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-A*01:01 allele and located in hotspots, according to IEDB database.
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Figure S3. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-A*03:01-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-A*03:01 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-A*03:01 allele and located in hotspots, according to IEDB database.
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Figure S4. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-A*11:01-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-A*11:01 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-A*11:01 allele and located in hotspots, according to IEDB database.
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Figure S5. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-A*23:01-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-A*23:01 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-A*23:01 allele and located in hotspots, according to IEDB database.
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Figure S6. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-A*24:02-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-A*24:02 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-A*24:02 allele and located in hotspots, according to IEDB database.



A Human_herpesvirus_6B
1000 5
|
g i
a 100 4 -
E 1
= .
S '
2 10 .
g |- -- P -
g i
o
< 1 :
z |
S .
E 1
o 014 -
ko] |
2 N
|
0.01 4 .
T T T T T T T 1
1e-04 001 01 1 10 100 1000
mTec mRNA expression (RPKM)
Human_parechovirus_2_strain_Williamson
1000 .
s '
& 100 - i
E . . .
< ol
% 10 4 ; . «$ o o
g ._._._._._i.....n -
3 . 3
14 S
s 1, STk
o
£ 1
@ 014 :
) !
3 N
!
0.01 < .
r T T T T T T 1
1e-04 001 01 1 10 100 1000
mTec mRNA expression (RPKM)
Human_herpesvirus_6B
1000
H
o 100
c
<
o
2 10
]
g
3
< 11
z
o
€
@ 014
o
2 N
1
0.01 4 .
I T T T T T T 1
1e-04 001 01 1 10 100 1000

mTec mRNA expression (RPKM)

T1D-associated cis-spliced zwitter epitope candidates

Epstein_Barr_virus_strain_B95_8_HHV_4

1000 =5
1
g i
o 100 - -
[ 1
c
2 10 !
g |---= B -
g .
3 | .
< 11 .
2 '
g .
E 1
o 014 -
° |
2 .
1
0.01 = .
T T T T T T 1
1e-04 001 01 1 10 100 1000
mTec MRNA expression (RPKM)
Coxsakievirus_B1_strain_Japan
1000 .
s '
& 100 i
o
< s
] ! M
g 10 i . 2$
o |i=-i=== o= e gl .0 — - —
S 1‘ ° \'
o] d - Qoo g Tl
s ' o arlid
o
€ ' .
2 0.1 ; .
2 .
I
0.01 = .
r T T T T T T 1
1e-04 001 01 1 10 100 1000

mTec mRNA expression (RPKM)

Epstein_Barr_virus_strain_B95_8_HHV_4
1000

100 +

0.1 4

islets MRNA expression (RPKM)

0.01 4

1e-04 0.01 0.1 1 10 100 1000

mTec mRNA expression (RPKM)

Human_herpesvirus_6A

1000 =
!
g i
o 100 + .
E 1
c
o I
2 10 .
s |- --.-. dicimimm o -
g i
o
< 11 :
F4 !
k4 .
E 1
o 0.1 -
K} |
2 N
!
0.01 = .
T T T T T T T 1
1e-04 001 01 1 10 100 1000
mTec MRNA expression (RPKM)
Coxsakievirus_B4_strain_E2
1000

'
1
100 < 1
1
1

islets mRNA expression (RPKM)

- 3
1 1

1

i

1

i

.
P P
5 v

o
b
.

taes

.

|

1

* RN
! .
0.1 :
[
: |
0.01 = .
T T T T T T 1
1e-04 001 01 1 10 100 1000
mTec mRNA expression (RPKM)
Human_herpesvirus_6A
1000 !
s ! M
& 100 i
E .
c
S
2
° _
8
3
<
z
o
€
2 0.1+
o
2 N
1
0.01 = .
T T T T T T T 1
1e-04 001 01 1 10 100 1000

mTec mRNA expression (RPKM)

Human_cytomegalovirus_strain_AD169

1000 =
100
10 4

14

0.1

islets MRNA expression (RPKM)

0.01 <

1e-04 001 01 1 10 100 1000

mTec MRNA expression (RPKM)

Rotavirus_C_isolate_RVC

1000 =

100 o

0.1 4

islets mRNA expression (RPKM)

0.01 4

T T T T 1

T
1e-04 0.01 0.1 1 10 100 1000

mTec mRNA expression (RPKM)

Human_cytomegalovirus_strain_AD169

1000 5

100 +

0.1 4

islets mRNA expression (RPKM)

0.01 4

1e-04 0.01 0.1 1 10 100 1000

mTec mRNA expression (RPKM)

Figure S7. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-B*07:02-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-B*07:02 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-B*07:02 allele and located in hotspots, according to IEDB database.
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Figure S8. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-B*08:01-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-B*08:01 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-B*08:01 allele and located in hotspots, according to IEDB database.
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Figure S9. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-B*15:01-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-B*15:01 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-B*15:01 allele and located in hotspots, according to IEDB database.
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Figure S10. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-B*35:01-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-B*35:01 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-B*35:01 allele and located in hotspots, according to IEDB database.
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Figure S11. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-B*39:06-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-B*39:06 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-B*39:06 allele and located in hotspots, according to IEDB database.
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Figure S12. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-B*40:01-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-B*40:01 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-B*40:01 allele and located in hotspots, according to IEDB database.
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Figure S13. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-B*44:02-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-B*44:02 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-B*44:02 allele and located in hotspots, according to IEDB database.
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Figure S14. Human pancreatic islets and mTECs’ mRNA expression of antigens potentially carrying HLA-B*44:03-
restricted viral-human non-spliced and cis-spliced zwitter peptide candidates. The scatter plots depict the distribution
of RPKM of mRNA of human antigens, as measured by Gonzalez-Duque and colleagues [2] in human pancreatic islets and
mTECs, that theoretically can carry (A) non-spliced and (B) cis-spliced viral-human zwitter epitope candidates. Scatter plots
are divided based on the corresponding theoretical virus origin. In (A) only four out of eight viruses are shown because for
four viruses no viral-human non-spliced peptide candidates with the required characteristics were estimated. Black dots
represent antigens carrying epitope candidates predicted to bind the HLA-B*44:03 allele. Red dots represent antigens
carrying epitope candidates predicted to bind the HLA-B*44:03 allele and located in hotspots, according to IEDB database.
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