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ooono
= A
NCBI Official Gene Name
GenBank ID Bz FAoRA
T cell activation T # A8 E 1 4b
596 B-cell CLL/lymphoma 2
914 CD2 molecule
915 CD3d molecule, delta (CD3-TCR complex)
920 CD4 molecule
972 CD74 molecule, major histocompatibility complex, class Il invariant chain
942 CD86 molecule
925 CD8a molecule
926 CD8b molecule
10320 IKAROS family zinc finger 1 (lkaros)
8440 NCK adaptor protein 2
1499 catenin (cadherin-associated protein), beta 1, 88kDa
55636 chromodomain helicase DNA binding protein 7
8320 eomesodermin homolog (Xenopus laevis)
3683 integrin, alpha L (antigen CD11A (p180), lymphocyte function-associated antigen
1; alpha polypeptide)
3684 integrin, alpha M (complement component 3 receptor 3 subunit)
3659 interferon regulatory factor 1
3600 interleukin 15
3936 lymphocyte cytosolic protein 1 (L-plastin)
3932 lymphocyte-specific protein tyrosine kinase
3108 major histocompatibility complex, class |, DM alpha
6693 sialophorin
387357 thymocyte selection pathway associated
immune response TR IE L&
596 B-cell CLL/lymphoma 2
29760 B-cell linker
23601 C-type lectin domain family 5, member A
929 CD14 molecule
9332 CD163 molecule
100133941 CD24 molecule; CD24 molecule-like 4
972 CD74 molecule, major histocompatibility complex, class Il invariant chain
9308 CD83 molecule
8832 CD84 molecule
50848 F11 receptor
2268 Gardner-Rasheed feline sarcoma viral (v-fgr) oncogene homolog
10866 HLA complex P5
150372 NFAT activating protein with ITAM motif 1
25939 SAM domain and HD domain 1
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50852 T cell receptor associated transmembrane adaptor 1
7078 TIMP metallopeptidase inhibitor 3
7305 TYRO protein tyrosine kinase binding protein
11326 V-set and immunoglobulin domain containing 4
84632 actin filament associated protein 1-like 2
90 activin A receptor, type |
199 allograft inflammatory factor 1
197 alpha-2-HS-glycoprotein
60489 apolipoprotein B mRNA editing enzyme, catalytic polypeptide-like 3G
80833 apolipoprotein L, 3
650 bone morphogenetic protein 2
9435 carbohydrate (N-acetylglucosamine-6-0) sulfotransferase 2
1508 cathepsin B
6357 chemokine (C-C motif) ligand 13
6362 chemokine (C-C motif) ligand 18 (pulmonary and activation-regulated)
6351 chemokine (C-C motif) ligand 4
6352 chemokine (C-C motif) ligand 5
6355 chemokine (C-C motif) ligand 8
1230 chemokine (C-C motif) receptor 1
1234 chemokine (C-C motif) receptor 5
3627 chemokine (C-X-C motif) ligand 10
4283 chemokine (C-X-C motif) ligand 9
4261 class I, major histocompatibility complex, transactivator
713 complement component 1, g subcomponent, B chain
714 complement component 1, g subcomponent, C chain
1755 deleted in malignant brain tumors 1
8456 forkhead box N1
3055 hemopoietic cell kinase

8347, 8343,
8346, 8344,

histone cluster 1, H2bi; histone cluster 1, H2bg; histone cluster 1, H2be; histone
cluster 1, H2bf; histone cluster 1, H2bc

8339
3399 inhibitor of DNA binding 3, dominant negative helix-loop-helix protein
3683 integrin, alpha L (antigen CD11A (p180), lymphocyte function-associated antigen
1; alpha polypeptide)
3689 integrin, beta 2 (complement component 3 receptor 3 and 4 subunit)
3694 integrin, beta 6
64135 interferon induced with helicase C domain 1
338376 interferon, epsilon
3600 interleukin 15
9235 interleukin 32
3579 interleukin 8 receptor, beta
3822 killer cell lectin-like receptor subfamily C, member 2
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3988 lipase A, lysosomal acid, cholesterol esterase
58530 lymphocyte antigen 6 complex, locus G6F; lymphocyte antigen 6 complex, locus
G6D
3107, 3106 | major histocompatibility complex, class I, C; major histocompatibility complex,
class|, B
4332 myeloid cell nuclear differentiation antigen
4542 myosin IF
5551 perforin 1 (pore forming protein)
30814 phospholipase A2, group IIE
5341 pleckstrin
10544 protein C receptor, endothelial (EPCR)
5265 serpin peptidase inhibitor, clade A (alpha-1 antiproteinase, antitrypsin), member
1
12 serpin peptidase inhibitor, clade A (alpha-1 antiproteinase, antitrypsin), member
3
6614 sialic acid binding Ig-like lectin 1, sialoadhesin
6693 sialophorin
6469 sonic hedgehog homolog (Drosophila)
7057 thrombospondin 1
7096 toll-like receptor 1
7042 transforming growth factor, beta 2
6890 transporter 1, ATP-binding cassette, sub-family B (MDR/TAP)
7133 tumor necrosis factor receptor superfamily, member 1B
7534 tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein,
zeta polypeptide
plasma membrane [EHfZE[E
8909 26 serine protease
417 ADP-ribosyltransferase 1
24 ATP-binding cassette, sub-family A (ABC1), member 4
5243 ATP-binding cassette, sub-family B (MDR/TAP), member 1
5244 ATP-binding cassette, sub-family B (MDR/TAP), member 4
9619 ATP-binding cassette, sub-family G (WHITE), member 1
29760 B-cell linker
598 BCL2-like 1
23601 C-type lectin domain family 5, member A
160365 C-type lectin-like 1
135228 CD109 molecule
929 CD14 molecule
9332 CD163 molecule
911 CD1c molecule
914 CD2 molecule
30835 CD209 molecule
100133941 CD24 molecule; CD24 molecule-like 4
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915 CD3d molecule, delta (CD3-TCR complex)
920 CD4 molecule
1043 CD52 molecule
963 CD53 molecule
972 CD74 molecule, major histocompatibility complex, class Il invariant chain
3732 CD82 molecule
9308 CD83 molecule
8832 CD84 molecule
942 CD86 molecule
925 CD8a molecule
926 CD8b molecule
10225 CD96 molecule
56882 CDC42 small effector 1
30845 EH-domain containing 3
1969 EPH receptor A2
2048 EPH receptor B2
50848 F11 receptor
22844 FERM and PDZ domain containing 1
2205 Fc fragment of IgE, high affinity |, receptor for; alpha polypeptide
2212 Fc fragment of IgG, low affinity lla, receptor (CD32)
2213 Fc fragment of IgG, low affinity llb, receptor (CD32); Fc fragment of IgG, low
affinity llc, receptor for (CD32)
166647 G protein-coupled receptor 125
23432 G protein-coupled receptor 161
1880 G protein-coupled receptor 183
55507 G protein-coupled receptor, family C, group 5, member D
3927 LIM and SH3 protein 1
130576 LY6/PLAUR domain containing 6B
65108 MARCKS-like 1
3071 NCK-associated protein 1-like
150372 NFAT activating protein with ITAM motif 1
4864 Niemann-Pick disease, type C1
5754 PTK7 protein tyrosine kinase 7
376267 RAB15, member RAS onocogene family
22931 RAB18, member RAS oncogene family
285613 RELT-like 2
56963 RGM domain family, member A
23504 RIMS binding protein 2
10900 RUN domain containing 3A
6016 Ras-like without CAAX 1
51458 Rh family, C glycoprotein
30011 SH3-domain kinase binding protein 1
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4092 SMAD family member 7
8869 ST3 beta-galactoside alpha-2,3-sialyltransferase 5
6461 Src homology 2 domain containing adaptor protein B
50852 T cell receptor associated transmembrane adaptor 1
28639 T cell receptor beta variable 19; T cell receptor beta constant 1
6967 T cell receptor gamma locus; T cell receptor gamma constant 2
445347 |TCR gamma alternate reading frame protein; T cell receptor gamma variable 9; T
cell receptor gamma constant 1
7305 TYRO protein tyrosine kinase binding protein
11326 V-set and immunoglobulin domain containing 4
65266 WNK lysine deficient protein kinase 4
10152 abl interactor 2
90 activin A receptor, type |
120425 adhesion molecule, interacts with CXADR antigen 1
199 allograft inflammatory factor 1
83543 allograft inflammatory factor 1-like
351 amyloid beta (A4) precursor protein
56899 ankyrin repeat and sterile alpha motif domain containing 1B
83464 anterior pharynx defective 1 homolog B (C. elegans)
54796 basonuclin 2
144453 bestrophin 3
685 betacellulin
1952 cadherin, EGF LAG seven-pass G-type receptor 2 (flamingo homolog, Drosophila)
776 calcium channel, voltage-dependent, L type, alpha 1D subunit
8913 calcium channel, voltage-dependent, T type, alpha 1G subunit
27092 calcium channel, voltage-dependent, gamma subunit 4
800 caldesmon 1
768 carbonic anhydrase IX
1499 catenin (cadherin-associated protein), beta 1, 88kDa
1500 catenin (cadherin-associated protein), delta 1
1501 catenin (cadherin-associated protein), delta 2 (neural plakophilin-related arm-
repeat protein)
1508 cathepsin B
1230 chemokine (C-C motif) receptor 1
1234 chemokine (C-C motif) receptor 5
25932 chloride intracellular channel 4
1464 chondroitin sulfate proteoglycan 4
23562 claudin 14
1436 colony stimulating factor 1 receptor
594855 complexin 3
1525 coxsackie virus and adenovirus receptor pseudogene 2; coxsackie virus and

adenovirus receptor
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26999 cytoplasmic FMR1 interacting protein 2
1824 desmocollin 2
1830 desmoglein 3 (pemphigus vulgaris antigen)
147409 desmoglein 4
55740 enabled homolog (Drosophila)
30816 endogenous retroviral family W, env(C7), member 1
1946 ephrin-A5
2099 estrogen receptor 1
2260 fibroblast growth factor receptor 1
23767 fibronectin leucine rich transmembrane protein 3
54751 filamin binding LIM protein 1
2323 fms-related tyrosine kinase 3 ligand
2350 folate receptor 2 (fetal)
342184 formin 1
7976 frizzled homolog 3 (Drosophila)
8323 frizzled homolog 6 (Drosophila)
8324 frizzled homolog 7 (Drosophila)
2523 fucosyltransferase 1 (galactoside 2-alpha-L-fucosyltransferase, H blood group)
2554 gamma-aminobutyric acid (GABA) A receptor, alpha 1
2561 gamma-aminobutyric acid (GABA) A receptor, beta 2
2700 gap junction protein, alpha 3, 46kDa
2706 gap junction protein, beta 2, 26kDa
10804 gap junction protein, beta 6, 30kDa
125111 gap junction protein, delta 3, 31.9kDa
342035 gliomedin
2892 glutamate receptor, ionotrophic, AMPA 3
3001 granzyme A (granzyme 1, cytotoxic T-lymphocyte-associated serine esterase 3)
3002 granzyme B (granzyme 2, cytotoxic T-lymphocyte-associated serine esterase 1)
2774 guanine nucleotide binding protein (G protein), alpha activating activity
polypeptide, olfactory type
2782 guanine nucleotide binding protein (G protein), beta polypeptide 1
115362 guanylate binding protein 5
64399 hedgehog interacting protein
9456 homer homolog 1 (Drosophila)
9455 homer homolog 2 (Drosophila)
3683 integrin, alpha L (antigen CD11A (p180), lymphocyte function-associated antigen
1; alpha polypeptide)
3684 integrin, alpha M (complement component 3 receptor 3 subunit)
3687 integrin, alpha X (complement component 3 receptor 4 subunit)
3689 integrin, beta 2 (complement component 3 receptor 3 and 4 subunit)
3694 integrin, beta 6
3587 interleukin 10 receptor, alpha
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3594 interleukin 12 receptor, beta 1

3600 interleukin 15

3561 interleukin 2 receptor, gamma (severe combined immunodeficiency)

3579 interleukin 8 receptor, beta

182 jagged 1 (Alagille syndrome)

58494 junctional adhesion molecule 2

3821 killer cell lectin-like receptor subfamily C, member 1

3822 killer cell lectin-like receptor subfamily C, member 2

22914 killer cell lectin-like receptor subfamily K, member 1

8549 leucine-rich repeat-containing G protein-coupled receptor 5

3977 leukemia inhibitory factor receptor alpha

58530 lymphocyte antigen 6 complex, locus G6F; lymphocyte antigen 6 complex, locus

G6D

3936 lymphocyte cytosolic protein 1 (L-plastin)

3932 lymphocyte-specific protein tyrosine kinase

4033 lymphoid-restricted membrane protein

9170 lysophosphatidic acid receptor 2

23566 lysophosphatidic acid receptor 3

3107, 3106 | major histocompatibility complex, class |, C; major histocompatibility complex,
class|, B

3134 major histocompatibility complex, class I, F

3108 major histocompatibility complex, class I, DM alpha

3109 major histocompatibility complex, class Il, DM beta

3111 major histocompatibility complex, class I, DO alpha

3113 major histocompatibility complex, class Il, DP alpha 1

3119 major histocompatibility complex, class Il, DQ beta 1; similar to major

histocompatibility complex, class ll, DQ beta 1

4118 mal, T-cell differentiation protein

4360 mannose receptor, C type 1

55686 melanoregulin
154043, membrane associated guanylate kinase, WW and PDZ domain containing 1;

9223 CNKSR family member 3

23499 microtubule-actin crosslinking factor 1

9053 microtubule-associated protein 7

4128 monoamine oxidase A

4155 myelin basic protein

8828 neuropilin 2

4846 nitric oxide synthase 3 (endothelial cell)

123264 organic solute transporter beta

29780 parvin, beta

64098 parvin, gamma

5551 perforin 1 (pore forming protein)
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5141 phosphodiesterase 4A, cAMP-specific (phosphodiesterase E2 dunce homolog,
Drosophila)
27445 piccolo (presynaptic cytomatrix protein)
5317 plakophilin 1 (ectodermal dysplasia/skin fragility syndrome); similar to
plakophilin 1 isoform 1a
11187 plakophilin 3
5341 pleckstrin
23362 pleckstrin and Sec7 domain containing 3
5362 plexin A2
5818 poliovirus receptor-related 1 (herpesvirus entry mediator C)
81607 poliovirus receptor-related 4
200845 potassium channel tetramerisation domain containing 6
3784 potassium voltage-gated channel, KQT-like subfamily, member 1
56937 prostate transmembrane protein, androgen induced 1
10544 protein C receptor, endothelial (EPCR)
5579 protein kinase C, beta
5587 protein kinase D1
26051 protein phosphatase 1, regulatory (inhibitor) subunit 16B
5099 protocadherin 7
53829 purinergic receptor P2Y, G-protein coupled, 13
9934 purinergic receptor P2Y, G-protein coupled, 14
54509 ras homolog gene family, member F (in filopodia)
9699 regulating synaptic membrane exocytosis 2
9783 regulating synaptic membrane exocytosis 3
6248 regulatory solute carrier protein, family 1, member 1
22800 related RAS viral (r-ras) oncogene homolog 2; similar to related RAS viral (r-ras)
oncogene homolog 2
6404 selectin P ligand
64218 sema domain, immunoglobulin domain (lg), transmembrane domain (TM) and
short cytoplasmic domain, (semaphorin) 4A
6614 sialic acid binding Ig-like lectin 1, sialoadhesin
89790 sialic acid binding Ig-like lectin 10
6693 sialophorin
140885 signal-regulatory protein alpha
55423 signal-regulatory protein gamma
6504 signaling lymphocytic activation molecule family member 1
4301 similar to Afadin (Protein AF-6); myeloid/lymphoid or mixed-lineage leukemia
(trithorax homolog, Drosophila); translocated to, 4
57228 small trans-membrane and glycosylated protein
6509 solute carrier family 1 (glutamate/neutral amino acid transporter), member 4
6511 solute carrier family 1 (high affinity aspartate/glutamate transporter), member 6
10723 solute carrier family 12 (potassium/chloride transporters), member 7
9120 solute carrier family 16, member 6 (monocarboxylic acid transporter 7); similar
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to solute carrier family 16, member 6

220963 solute carrier family 16, member 9 (monocarboxylic acid transporter 9)
6575 solute carrier family 20 (phosphate transporter), member 2
28965 solute carrier family 27 (fatty acid transporter), member 6
10991 solute carrier family 38, member 3
30061 solute carrier family 40 (iron-regulated transporter), member 1
200010 solute carrier family 5 (sodium/glucose cotransporter), member 9
11254 solute carrier family 6 (amino acid transporter), member 14
55117 solute carrier family 6 (neutral amino acid transporter), member 15
23428 solute carrier family 7 (cationic amino acid transporter, y+ system), member 8
23657 solute carrier family 7, (cationic amino acid transporter, y+ system) member 11
6751 somatostatin receptor 1
6752 somatostatin receptor 2
6469 sonic hedgehog homolog (Drosophila)
6272 sortilin 1
124460 sorting nexin 20
2040 stomatin
6854 synapsin Il
54843 synaptotagmin-like 2
117178 synovial sarcoma, X breakpoint 2 interacting protein
7057 thrombospondin 1
6915 thromboxane A2 receptor
7096 toll-like receptor 1
7039 transforming growth factor, alpha
7053 transglutaminase 3 (E polypeptide, protein-glutamine-gamma-
glutamyltransferase)
140803 transient receptor potential cation channel, subfamily M, member 6
4071 transmembrane 4 L six family member 1
6890 transporter 1, ATP-binding cassette, sub-family B (MDR/TAP)
10381  [tubulin, beta 3; melanocortin 1 receptor (alpha melanocyte stimulating hormone
receptor)
8795 tumor necrosis factor receptor superfamily, member 10b
51330 tumor necrosis factor receptor superfamily, member 12A
7133 tumor necrosis factor receptor superfamily, member 1B
7126 tumor necrosis factor, alpha-induced protein 1 (endothelial)
94015 tweety homolog 2 (Drosophila)
5412 ubiquitin-like 3
673 v-raf murine sarcoma viral oncogene homolog B1
6843 vesicle-associated membrane protein 1 (synaptobrevin 1)
antigen presentation #HFERR
920 CD4 molecule
972 CD74 molecule, major histocompatibility complex, class Il invariant chain
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925 CD8a molecule
926 CD8b molecule
1508 cathepsin B
1520 cathepsin S
4261 class Il, major histocompatibility complex, transactivator
3306 heat shock 70kDa protein 2
3821 killer cell lectin-like receptor subfamily C, member 1
3822 killer cell lectin-like receptor subfamily C, member 2
3107, 3106 | major histocompatibility complex, class |, C; major histocompatibility complex,
class|, B
3134 major histocompatibility complex, class |, F
3108 major histocompatibility complex, class Il, DM alpha
3109 major histocompatibility complex, class Il, DM beta
3111 major histocompatibility complex, class I, DO alpha
3113 major histocompatibility complex, class Il, DP alpha 1
3119 major histocompatibility complex, class I, DQ beta 1; similar to major
histocompatibility complex, class Il, DQ beta 1
2923 protein disulfide isomerase family A, member 3
5993 regulatory factor X, 5 (influences HLA class Il expression)
6890 transporter 1, ATP-binding cassette, sub-family B (MDR/TAP)
hair cycle/hair follicle dev/epidermis dev E JE|Hf/ £ Gl dev/T K dev
596 B-cell CLL/lymphoma 2
8538 BARX homeobox 2
2001 E74-like factor 5 (ets domain transcription factor)
646 basonuclin 1
1499 catenin (cadherin-associated protein), beta 1, 88kDa
1474 cystatin E/M
2068 excision repair cross-complementing rodent repair deficiency, complementation
group 2
2171 fatty acid binding protein 5-like 2; fatty acid binding protein 5 (psoriasis-
associated); fatty acid binding protein 5-like 8; fatty acid binding protein 5-like 7;
fatty acid binding protein 5-like 9

2304 forkhead box E1 (thyroid transcription factor 2)
8456 forkhead box N1
3229 homeobox C13
182 jagged 1 (Alagille syndrome)
3868 keratin 16; keratin type 16-like

342574 keratin 27
3881 keratin 31
3882 keratin 32
3885 keratin 34
3854 keratin 6B
3889 keratin 83
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3891 keratin 85
3846 keratin associated protein 5-9
51176 lymphoid enhancer-binding factor 1
55686 melanoregulin
5017 ovo-like 1(Drosophila)
864 runt-related transcription factor 3
6469 sonic hedgehog homolog (Drosophila)
7042 transforming growth factor, beta 2
7053 transglutaminase 3 (E polypeptide, protein-glutamine-gamma-

glutamyltransferase)
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Cell Symbol | Entrez Probe

aDCs CCL1 6346 | 207533 at
aDCs CD83 9308 | 204440 _at
aDCs LAMP3 27074 | 205569 at
B-cells BLK 640 | 210934 _at
B-cells CD19 930 | 206398 _s_at
B-cells MS4A1 931 | 228599 _at
DCs CCL13 6357 | 216714 at
DCs CCL17 6361 | 207900_at
DCs CCL22 6367 | 207861_at
DCs CD209 3083 | 207278 s_at
Eosinophils CCR3 1232 | 208304 at
Eosinophils GPR44 1125 | 216464 _x_at
Eosinophils IL5RA 3568 | 211517 s_at
iDCs CD1A 909 | 210325 _at
iDCs CD1E 913 | 215784 _at
Macrophages CCL7 6354 | 208075 _s_at
Macrophages CXCL5 6374 | 215101 s at
Macrophages FN1 2335 | 216442 x_at
Macrophages MSR1 4481 | 214770 at
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mast cells CMA1 1215 | 214533 at

mast cells MS4A2 2206 | 207497 s_at
mast cells TPSAB1 7177 | 216485 s at
Neutrophils FPRL1 2358 | 210773 s _at
Neutrophils IL8RA 3577 | 207094 _at
Neutrophils IL8RB 3579 | 207008_at

NK cells NCR1 9437 | 217095 x_at
NK cells XCL1 6375 | 206366 x_at
Normal DCN 1634 | 242605_at

pDC CLECAC 1704 | 1555687 a_at
T-cells CD2 914 | 205831 at
T-cells CD247 919 | 210031 _at
T-cells CD28 940 | 211861 x at
T-cells CD3E 916 | 205456 at
T-cells CD3G 917 | 206804 at
T-cells CD6 923 | 213958 at
T-cells IL2RB 3560 | 205291 at
T-cells ZAP70 7535 | 214032_at

CD8 T-cells CD8A 925 | 205758 at

CD8 T-cells PRF1 5551 | 214617 at
Cytotoxic cells | KLRF1 5134 | 220646 _s_at
Cytotoxic cells | GNLY 1057 | 37145 _at
Cytotoxic cells | GZMA 3001 | 205488 at
Cytotoxic cells | GZMH 2999 | 210321 at
Cytotoxic cells | GZMK 3003 | 206666 _at

Tem LTK 4058 | 217184 s at
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Antihodies for in vivo tfreatment

Mouse antibody Company Clone Cat No.

Anti-IL15 RB Biolegend TM-f1 123204

iL-2 BioXcel S4B6-1 BEOD43-1

iL-2 BioXcel JESG-1A12 BEQGO43

IFN-y BioXcel H22 BEQ254

iL-21 Ebioscience FFAZT 16-7211-85
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Antibodies for flow cylometry (17100 dilution)

:if;?gsdy Company Clone Cat No.
Ch3a Ebioscience 17AZ 17-0032
Ch4 BD GK1.5 560181
CD8a BD 53-6.7 560468
CD8b Bioclegend YTS5156.7.7 | 126610
MNKG2D Ebioscience CX5 12-5882
NKG2A/C/E Ebioscience 20d5 13-5896
CD44 8D IM7 553133
CD45 BD 30-F11 552848
D48b BD Dx5 553857
Cde2L BD MEL-14 553152
CDes 8D H1.2F3 557392
CD103 Ebioscience 2E7 17-1031
IFNy Ebioscience XMG1.2 11-7311
Pan Rae-1 R&D systems 186107 | MAB17582
Granzyme B Ebioscience NGZB 11-8808
gbooboonn

gogoboooobobboooobboooooboooobboooooboooooban
uggoano

Antibodies for immunostaining and westem blot {17100 dilution unless otherwise noted)

Human antibody | Company | Clone Cat No.

CD3 Abcam P&t AbBSY

Cha SCBT C8H448 | Sc-53212
CDh4 Leica 1-F6 CD4-1F8-L-CE
HLA Class 1 ABC | Abcam EMR8-5 | ab70328
HLA-DRIDP/DG | SCBT CR3/43 sc-H3302
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0oo
Mouse antibody | Company Clone Cat No.
CD8 Biolegend 53-67 100702
MHC-class | Biolegend 36-7.5 114803
MHC-class I Biolegend M&/114.15.2 107602
H60 R&D systems 205326 MAB1155
Pan Rae-1 R&D systems 186107 MAB17582
NKG2D R&D sysiems 191004 MAB1B47 10
Doooo
0Ooo
Mouse/Human antibody | Company Cione Cat No. [;Eg::;:n
i-15 SCBT polycional H-114 | s¢-7888
L-15RA SCBT polycional N-19 s5¢-1524
Phospho-Statt (Tw701) Cell signaling D4AT 7649 20
Phospho-Stat3 (Tyr705) Cell sighaling D3A7 9145 17200
Phospho-Stath {Tyr694) Cell signaling C11CH 9359 1/400
Statt Cell sighaling polycional 8172
Stath Cell signaling polyclonal 93863
K71 Abcam poiycional Ab133817
0000000000000 00000000000ak 0D000O0O0D0OO0OD0OD0ODO0OO0O0O
Doo0DOo0DDoDOoDOoODOoOoOoOO
Doooo 30
000000000000 0O0DO0OODOOODOOOOO
OO0
IL-15 and IL-13RA staining blocking reagents
Blocking reagent Company Cat No.
iL-15 Peprotech AF-200-15
{L-15 RA blocking peptide SCBT sc-1524 P
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Sample sizes, number of replicates, and statistical tests among experiments

Figure n_contrsd fi_exp experiment statistic p-value
1z +3+3+3 | 6+8+848 | COHANCIH cell counts i = 30001
1d 24242 5+h+d CIHAACIH skin { < {.0041
1d 34142 4+4+4 CIHAMC3H lymph node i = 1.0081
1 3 3 primary cell culhure MA MNA
b & & a-iFNg, mice with hair loss log-rank 0047
2b 5 5 c-iFMNg Skin cell counds { $.0228
2e 5 & - L2, mice with hair loss fog-rank D348
2e 5 5 w-iL2 Skin cell counls { {.0081
2 5+4+3 5+4+3 o-IL15RE, mice with hai loss log-rank TATE-RS
Zh 247+ D242 r-i15Rb Skin cell enunis § =< {3 0001
3 445 4+8 SAK121, mice with haw loss fag-rank .00041
3¢ 243 3+3 JAKTH Skin cell counds { $.0003
3¢ 2+3 435 JAK 1421 iymph node calf counts { < §.0001
3G H & SAKJ, mice with hai foss Ioag-rank 40025
3h 242 2+3 SAK3i Skin cell counts i {.0002
3h 22 43 SAR3 mph node cell counds { $.0048
Jak1/31 4 424,
4b 34343 34343 JAK 121 JAKS Vehicle nonpart D Jak3i 1.5e-30
Jakii21 0017,
4¢ 3 3 SAK T JAK3I / Vehicle Skin { Jak3 0015
JAKT2 S JAK3I Vehicle demph Jak i3 p=0 0247,
4 3 3 ripde { Jak3i p=0.0808
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/JS16/47053

A,

CPC

CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO1N 33/483, 33/487, 33/53; G12Q 1/63; AB1Q 7/00 (2017.01)
- GO1N 33/4833, 33487, 33/53; C12Q 1/6883; AB1Q 7/00

According to [nternational Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8): GO1N 33/00, 33/48, 33/483, 33/487, 33/50, 33/63, 33/68; C12Q 1/68; A61Q 7/00 (2017.01), CPC: GU1N 33/00, 33/48, 33/4833,
33/487, 33/50, 33/53, 335308, 33/68, 2800/60, 2800/56, 2800/24, 2800/20; C12Q 1/68, 1/6813, 1/686, 1/6883; AB1Q 7/00

Documentation searched other than ménimum documentation w the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSsar (US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, INPADCC Data, RU, AT, CH, TH, BR, PH); Google Patents; Google;
Google Scholar; PubMed; EBSCO: identif*, datect", diagnos*, ‘alopecia areata,’ sevar®, evel, progress®, biomarker, ‘gene axpression
signature,” signatura, sever®, level, progress*, IKZF1, “IKAROS family zinc finger 1, IKAROS, DLX4, 'distal-less homeabox 4'

C. DQCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X
Y

{XING, L etal.) Alopecia Areata Is Drivan by Cytoloxic T Lymphacytes and is Reversed by JAK
Inhibition. Matura Medicine. 17 August 2014, Vol. 20, No. 9; pages 1043-1049; abstract; page 1,

1-3, 4/1-3, 5/4/1-3,
6/4/1-3, B/411-3,

- Diseasa Assoclations. Nature Genetics. October 2013,
abstract; page 3, paragraph 4; DOI: 10.1038/ng.2756

column 2, paragraph B; page 2, column 2, paragraph 1; page 6, column 1, paragraph 1; figure  (9/8/4/1-3, 10/9/8/4/1-3,
4d; figure 4h; figure 4i; figure 2 description; figure 3 description; figure 4d description; figure 4i | 11/9/8/4/1-3, 12/9/8/4/1-3,
description; figure 4h dascription; enline mathods, pags 1, column 1, paragraph 5; 13/8/411-3, 14/8/411-3,
supplementary nole; page 7, paragraphs 1, 2; suppl ¥ nota, page 4, paragraph 2; 16/8/4/1-3, 17/8/411-3,
supplementary note, page 5, paragraph 2; supplementary note, page 8, paragraph 4; 18/8/4/1-3, 19/441-3,
supplementary nole, page 10, paragraph 2; supplemental figure 15 description; DOI: 20/19/4/1-3,
10.1038/nm.3645 21/20/1944{1-3,
22/20M19/41-3
714i1-3, 15/14/8/41 -3,
23-24, 25/23-74,
26/23-24
¥ US 2013/0078244 A1 (CHRISTIANO, AM et al.) 28 March 2013; paragraphs [0013)-[0014], 7i411-3, 23-24, 25/23-24,
[0301], [0554] 26/23-24
Y [WESTRA, H.) et al.} Systamatic lantification of Trans-eQTLs as Putative Drivers of Known 15/14/8/4/1-3

Val. 45, No. 10; pages 1236-1243;

X

Further documents are listed in the continuation of Box C.

D See patent family anmex.

. Special categories of cited documents:

“A"  document defining the general state of the art which is not considered
to be of particular relevance

“T*  later document published afier the intemptional ﬁ“;‘ﬁ date or priority
date and not in conflict with the application but cited to und d

the principle or theory underlying the invention

“E" earlier application or patent but published on or after the international “X*  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be congidered 1o involve an inventive
Lt docamenl wglmslln may th;(lx_w d_oubés an priority claim(s) or whlich is step when the document is taken slone
cited to establish the publication date of ancther citation or other “y* document of particular relevanoe; the claimed invention cannot be
special reason (as specified) o considered to involve an inventive step when the documentis
“O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such doruments, such combination
means being obvious to a person skilled in the art
“P"  document published prios to the international filing date but later than g i
the priority date ciaim ) & document member of the same patent family

Date of the actual completion of the intermational search

4 January 2017 (04.01.2017)

Date of mailing of the international search report

07 FEB 2017

Name and mailing address of the [SA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Shane Themas

PCT Hatpdesk: §71-272-4300
PCT QSP: BY1-272-7774

Form PCT/ISA/210 (second sheet} (January 2015)
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C {(Comtinuation).  DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of docurnent, with indication, where appropriate, of the relevant passages Relevant to claim No.
P X {CHEN, JC et al.) Master Regulators of Infiltrate Recruitment in Autoimmune Disease Identified |1-3, 4/1-3, 5/4/1-3,
through Network-Based Molacutar Deconvolution. Cell Systems, 25 November 2015, Vol 1, No.  |8/4/1-3, 7/4/1-3, 8/4/1-3,
~ 5: pages 326-337; DOI: 10.1016/j.cels.2015.11.001 9/8/4/1-3, 10/9/8/411-3,
11/9/8/4/1-3,

12/9/8/4/1-3, 1381413,
14/8/411-3, 15141841 -3,
1618/411-3, 17/8141-3,
18/8/4/1-3, 191411-3,
2019/4/1-3,
21120194113,
22/20M19/4/1-3, 23-24,
25/23-24, 26/23-24

P X (DESTEFANQ, GM} Ganetic Machanisms Confrolling Human Hair Growth. Caolumbia 1-3, 4/1-3, 5/4/1-3,
== | Univarsity. 2015 [refrioved on 22 Dacambar 2016]. PhD Dissertation [online]. DOI: 6/41-3, 7/411-3, 8/41-3,
10.7916/DBTX30KH a/8/4/1-3, 10/9/8/4/1-3,
11/9/8/411-3,

12/9/8/411-3, 1318141 -3,
14/8/411-3, 15114/8/1411-3,
16/8/4/1-3, 17/8/411-3,
18/8/4/1-3, 18/411-3,
20/19/41-3,
21/20/19/411-3,
22i20M19/4/1-3, 23-24,
26/23-24, 26/123-24

Form PCT/ISA/210 (continuation of second sheet) {January 2015)
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INTERNATIONAL SEARCH REPORT International application No,
PCTIVS16/4TO53

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1L D Claims Nos.;

because they relate to subject matter not required o be searched by this Authority, namely:

2, D Claims Nos.:

because they relate to parts of the international application that do ot camply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are depeadent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No, 11l Qbservations where unity of invention is lacking (Continuation of item 3 of first sheet)}

This [nternational Searching Authority found multiple inventions in this international application. as follows:
-***.Please see supplernantal page-***-

1. As all requived additional search fees were timely paid by the applicant, this international search report covers all searchble
claims.

2 l:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 I:l As only some of the required additional search fees were timely paid by the applicant, this international search report coves
only those claims for which fees were paid, specifically claims Mos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.;

Remark on Protest El The additional search fees were accompanied by the applicant’s profest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCTASA/210 {continuation of first sheet (2)) (January 2015)
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Information on patent family members Intemational application No.

PCTAJS16/47053

. Continued from Box Mo. lIi: Obsarvations Where Unity of Invantion Is Lacking:

Trils applicaton contains tha following inventions or groups of invertions which are not so fnkad as to form a sirgle general invantive
concept under PCT Ruis 13.1. In order for all inventions to be examined, tha appropriate additional examination fees must be paid.

Group I, Claims 1, 4 {in-part), 5 (in-part), 6 (in-part), 7 (in-part), B {in-part), 9 (in-part}, 10 {in-part), 11 (in-part), 12 (in-part), 13 (in-part),
14 {In-part), 15 (in-part), 16 (in-part), 17 (in-part), 16 {In-part), 19 {in-part), 20 {in-part), 21 (in-part), 22 (in-part), 23, 25 (in-part) and 26
(in-part) are directed toward a method of treating Alopecia Areata (AA) in a subject comprising: (a) detecting a blomarker indicative of
saiq diseasa severity and administering a therapeutic intarvention to said subject appropriate to the ideniified disease severity.

Group 1, Claims 2, 3, 4 (in-part), 5 (in-part}, & {in-part), 7 {in-part), 8 {In-part), 9 (in-part), 10 (in-part), 11 (in-part), 12 (in-part), 13
{in-part}, 14 (in-part), 15 (in-part), 16 (in-part), 17 (in-part), 18 (in-part), 19 (in-part), 20 {in-part), 21 (in-part), 22 (in-part), 24, 25 {in-part)
and 26 [in-part) ars directad toward a method of treating Alopecia Areata in a subject, comprising detecting a biomarker indicative of the
propensity of & subject having AA to respond to JAK inhibitor freatment; and administering a JAK inhibitor to said subjact.

The inventions listed as Groups | and li do not relate 1o a single general Inventive concept under PCT Ruls 13.1 because, under PCT
Ruls 13.2, they lack the same or corresponding spacial technical features for the following reasons: the special technical features of
Group | includa a blomarker indicativa of disease severity, not present In Group |I; the special technical features of Group |l include a
marker indicative of JAK responsiveness, not present in Group |

Groups | and il share the technical features Including: a method of treating Alopetia Areata (AA) in a subject comprising: (a) detecting &
biomarkar in said subject; and (b) adwinistering an appropriate therapeutic intervention to sald sublect; and a kit for treating Alopecia
Argata (AA} in a subject comprising () one or more detection reagents useful for detacting a blomarker of the subject, and (b} one or
more treatment reagents useful for treating AA.

However, these shared technical features are previously disdosed by the article 'Reversal of Alopacla Areata Fellowing Treatment with
the JAK1/2 Inhibitor Baricitinib’ by Jabbari et al. {(hereinafter "Jahbari’),

Jabbari discloses a method of Weating Alopecia Areata (AA) in a subject ({a method of) treating alopecia areata in a subject; abstract)
comprising: () detecting a biomarker In said subjact (detacting an interferon signature (a bigmarker) in said subject; page 352, sacond
column, fifth and sixth paragraphs; Figura 3A); and (b) administering an approptiate therapeutic intervention to said subjact
{administering baricitinib (an appropriate therapeutic intervention) to said subject; page 352, second column, fourth paragraph - sixth
paragraph).

Jabbar doas not disclose a kit for freating Alopecia Areata (AA) In a subject comprising (a) one or more detaction reagents useful for
detecting a blomarker of the subject, and (b) one or mofe treatment reagants useful for treating AA, However, it would have been
obvious to a person of ordinary skill in the art at the time of the invention was made 1o have provided the necessary companents for the
detection of a marker signature, such as the interferon signature as disclosed by Jabbari, such as detection reagents useful for detecting
said biprmarker slgnatura, as well as a treatment agent, such as barlcltinib, as disclosed by Jabbari, In order to enabla the accurate
diagnosls of a form of alopecia areata treatable by baricitinib administration, and to provide sald therapsutic agent for said reatment.

Since none of the special technical features of the Groups | and i inventions is found in mera than ene of the inventions, and since all of
the shared technical features are previousty disclosed by the Jabbari reference, unity of invention is tacking.

Form PCT/ISA/210 (patent family annex) (January 2015)
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