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Supplementary Figure 1. Low pH promotes unloading
of lipids from CD1a protein.

Plate-bound CD1a protein was treated with citrate
buffers of indicated pH. 24h after co-incubation of BC2
T cell line with pH-treated CD1a protein, T cell activation
was measured in the supernatant by IFNy ELISA
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Positive mode analysis of MS2 spectra of (top)
m/z= 881.7, detected in CD1a eluates and (bottom)

triacyglycerol standard, m

/z =907.7
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Positive mode analysis of MS2and MS3 spectra of (top) m/z= 782.6,
detected in CD1a eluates and (bottom) phosphatidylcholine standard,
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Positive mode analysis of MS2and MS3 spectra of (top)
m/z= 835.6, detected in CD1a eluates and
(bottom) sphingomyelin standard, m/z = 725.6
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Positive mode analysis of MSzand M83 spectra of (top)
m/z= 1158.8, detected in CD1a eluates and (bottom)
trihexosylceramide standard, m/z = 1158.8

Supplementary Figure 2 Identification of lipids eluted from recombinant CD1a proteins by collision induced dissociation
mass spectrometry and comparison with lipid standards (positive mode analysis)
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Positive mode analysis of Ms?2 spectra of (top) m/z= 1307.8,
detected in CD1a eluates and (bottom) monosialoganglioside
GM3 standard, m/z = 1307.8
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Positive mode analysis of MS2and MS3spectra of (top) m/z= 1359.9,
detected in CD1a eluates and (bottom) globotetrahexosylceramide (Gb4)
standard, m/z = 1359.9

Supplementary Figure 2 Identification of lipids eluted from recombinant CD1a proteins by collision induced dissociation
mass spectrometry and comparison with lipid standards (positive mode analysis)
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Negative mode analysis of MSzand MS3spectra of (top) m/z=847.3,
detected in CD1a eluates and (bottom) sphingomyelin standard,

m/z=737.5
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Negative mode analysis of MSzand MS3 spectra of (top) m/z= 870.5,
detected in CD1a eluates and (bottom) phosphatidylcholine
standard, m/z = 824.4

Supplementary Figure 3 Identification of lipids eluted from recombinant CD1a proteins by collision induced dissociation
mass spectrometry and comparison with lipid standards (negative mode analysis)



detected in CD1a eluate

1003 MS?at 834 7474
(U]
)
5
£ 50
c
>
Q0
©
.g1°8 283 419 Ms2 [M-HI™ =8345
& MS3 at 747
< 437
“ 5 {
- o ok
327 h 747 HN T Yo e
0 \ U 4n ) 0
300 400 500 600 700 800 i, 87
m/z ~ 747 0
HO?\
S
H
; 747 *
Standard MS 463
o \,~——»283
2 7473 ] i
1003 MS<at 834 HoF §
0- 17419 437
g O
5 50 7 0
S ) 327
S 41922 )
(R i Y
2 1003 283 419
= 437 MS3 at 747
&
50
327 463 747
. | , 4
0 300 400 500 600 700 800
m/z
Negative mode analysis of MSzand MS3 spectra of (top) m/z= 834.5,
detected in CD1a eluates and (bottom)phosphatidylserine standard,
m/z = 834.5
f detected in CD1a eluate
MS? at 885.5
100 581.2
Hgﬁoxi;o\//
(] HO' n
E OH ©
3 £ 4190
g :oag32; 49
S ;
2
050
2
5 , 599.4
©
= 297.0 601.3 )
M-H
~303.2 4391 619.5 2385,5?
Ll |
0 ‘\I‘\\ RE \‘I.‘ | hu'.‘ RN PR TP
250 350 450 550 650 750 850
m/z
Ms? [M-H]™ = 885.5
Standard
2 _ HO OH
MS? at 885.5 . o %
100 : HO
NATaN Ve
HO 4 8
. OH
g 2827 402
] ;
©
el
550
3
) ;
¢ 297.0
£ ‘/303.2
K] 4/39.1
‘ 6193 8855
S SO0 VSRR O IS U W=
250 350 450 550 650 750 850
m/z

Negative mode analysis of Ms2 spectra of (top) m/z=885.5, detected in
CD1a eluates and (bottom) phosphatidylinositol standard, m/z = 885.5
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Negative mode analysis of MS2 spectra of (top) m/z= 773.4, detected in
CD1a eluates and (bottom) phosphatidylglycerol standard, m/z = 775.5
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Negative mode analysis of Ms2 spectra of (top) m/z=742.4,detected in
CD1a eluates and (bottom) phosphatidylethanolamine standard, m/z =716.5

Supplementary Figure 3 Identification of lipids eluted from recombinant CD1a proteins by collision induced dissociation
mass spectrometry and comparison with lipid standards (negative mode analysis)



Negative mode ESI-MS of fraction 2
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Fatty acids were major lipids found in fraction 2 of skin epidermal lipids
purified by 1D TLC. (Top ) Negative mode EIC-MS detected ions at m/z 255.2,
279.2, 281.2,283.2 etc., correspond to masses of C16:0,C18:2,C18:1,and
C18:0 fatty acid, respectively. (Bottom) CID-MS of m/z=281.2

(detected in fraction 2) vs.m/z=281.2 (C18:1 fatty acid standard)

Positive mode ESI-MS of fraction 3-4
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Triacylglycerols were major lipids found in fraction 3-4 of skin epidermal lipids
purified by 1D TLC. (Top ) Positive mode EIC-MS detected ions at m/z 855.7,
879.7, 881.7,907.7 etc., correspond to homologous series of triacylglycerol.
(Bottom) CID-MS of m/z=907.7 (detected in faction 3-4) vs.m/z= 907.7

(triacylglycerol standard)

Positive mode ESI-MS of fraction 3
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Triacylglycerols were major lipids found in fraction 3 of skin epidermal lipids
purified by 1D TLC. (Top ) Positive mode EIC-MS detected ions at m/z 853.7,
879.7, 881.7,905.7 etc., correspond to homologous series of triacylglycerol.

(Bottom) CID-MS of m/z=879.7 (detected in faction 3) vs.m/z=907.7
(triacylglycerol standard)

Positive mode ESI-MS of fraction 4

100 673.6
v
=
©
°
c
=3
Q
8 674.6
g 671.6
k]
&
47.
645.66 6 701.6
703.6
rr—r—r—r—rr T T T T T o T e T T
635 645 655 665 675m/z685 695 705 715 725 735
CID-MS
305 +
100 MS2at 673 of detected ion [M+Na] =673.6
369
g 305 «\/
s + N kY
< [M+Na] a ok
g 369 673.6 (O = AN N
2 0 l J
©100 7
> MS“at 647 of standard 4
B [M+Na] = 647.6
[
o 369 369
+
(M+Na] 279 —(
647.6 AN
| | Na %
[0 PP YTV VI I GV TS SV PRV Y SR L O
200 250 300 350 400 450 500 550 600 650 .

Cholesterol esters were. rznajor lipids found in fraction 4 of skin epidermal
lipids purified by 1D TLC. (Top ) Positive mode EIC-MS detected ions at
m/z 647.7, 671.6, 673.6,701.6 etc., correspond to homologous series of
cholesterol ester. (Bottom) CID-MS of m/z=673.6 (detected in faction 4)
vs.m/z= 647.6 (cholesterol ester standard)

Supplementary Figure 4 Eletron spray lonization mass spectrometry of lipids eluted from silica fraction of TLC plate.
Comparison of collision induced dissociation mass spectrometry profiles with lipid standards



TRAV TRAJ CDR3a TRBV TRBD TRBJ CDR3
BC2 26-1 34 CIVPPPDKLIF 291 1 1-2 ~ CSVEDIGQGAFDYGYTF
Bgp 21 33 CAVLHSNYQLIW 11-3 1 2-2  CASSLDLGVLDEGTGELFF

Supplementary table 5 T cell receptors of CD1a autoreactive T cell clones

To determine the sequence of the BC2 TCR a and (3 chains, PCR was performed using the

following primers: TRAV26-1LongF: atgaggctggtggcaagag; TRBV29LongF: catctctcaaaagccaagcagg;
CalphaShortRev: catgtctagcacagttttg; CbetaConstRevForSeq: ggtggcagacaggaccccttgc.

PCR products were sequenced from both sides using the PCR primers.

To determine the sequence of the Bgp TCR a and 8 chain, a published method was used,

based on circularization of double stranded cDNA and amplification using constant region primers

(Uematsu, Y. A novel and rapid cloning method for the T cell receptor variable region sequences.

1991, Immunogenetics)

Genbank: TCR a and 3 chain sequences of BC2 and Bgp clones: KF751594, KF751595, KF751596, KF751597



