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SI Appendix Materials and Methods

Plasmid Design. mbIL15: Alternate codon usage and signal peptides can increase expression of
IL-15. Therefore, signal peptides for IL-15 and IL-15Ra were omitted and the IgE signal peptide
(gblAAB59424.1) was used for the mbIL15 fusion protein. The mbIL15 construct fuses the human
codon-optimized (hCoOp) GeneArt (Regensburg, Germany) IL-15 c¢DNA sequence
(NM_000585.4) to the full-length IL-15Ra cDNA sequence (NM_002189.3) via a 26 amino acid
glycine-serine linker [SG3(SG4)3SG3SLQ] and has a C-terminal (FLAG)s epitope tag
(DYKDDDDK, repeated three times). The DNA plasmid expressing IL15-IL15Ra-FLAG pMK-
RQ was synthesized by GeneArt. IL15-IL15Ra-FLAG pMK-RQ and GlySer-EGFP-
mlgG1/pSBSO were digested with Nhel and Xhol to liberate the mbIL15 insert and pSBSO
Sleeping Beauty (SB) vector backbone, respectively, to generate IL15-IL15Ra-Flag/pSBSO.
Alternatively, a clinically relevant design of mbIL15 (mIL15-IL15Ra(hCoOp)/pSBSO-FRA) was
used in the established leukemia mouse model along with the *CAR. The clinical mbIL15 insert
consisted of all of the same components as the original mbIL15 but for the removal of the FLAG
tag. The clinical mbIL15 insert was codon-optimized and synthesized by GeneArt. Vector
13ABPHSP  mlIL15-IL15Ra/pMK-T and clinical vector CDI9R-CD28Tm-41BBCyt-
Z(hCoOp)/pSBSO-FRA were digested with Nhel and Xhol to liberate the mbIL15 insert and
pSBSO SB vector backbone, respectively to generate the clinical mIL15-IL15Ra(hCoOp)/pSBSO-

FRA plasmid.

SB11: The hyperactive transposase (SB11) is under the control of a cytomegalovirus (CMV)

promoter in the pKan-CMV-SB11 SB plasmid (1, 2).



CARs: Generation of the SB transposon encoding the second generation CD19-specific CAR
(CD19RCD28/pSBSO) under control of the human elongation factor-lo. promoter has been
described (1, 2) and is herein referred to as ‘CAR’.

A CD19-specific CAR co-expressing ffLuc, designated CAR-ffLuc, (CD19RCD28-T2A-
Flag-ffLuc/pT2SBSO) was used for in vivo monitoring of T cells by bioluminescent imaging
(BLI). The hCoOp CAR and firefly (Photinus pyralis) luciferase reporter genes, linked via a self-
cleaving 2A peptide from the Thosea asigna virus, were derived from the previously made plasmid
CD19RCD28mz-T2A-hATK(CoOp)/pASBSO. The SB inverted-direct repeats (IRs/DRs) T1 were
replaced with the hyperactive IRs-DRs T2, to improve transposition, and the firefly luciferase
reporter gene replaced the hATK transgene. Plasmids CDI9RCD28mz-T2A-
hATK(CoOp)/pASBSO and CD19RCD28mZ(CoOp)/pT2SBSO were digested with Stu I-Kpn I
and Clal-Kpnl restriction enzymes, respectively, with an extra blunting reaction after the Clal
digestion, and ligated using T4 DNA ligase to create intermediate plasmid-I, CD19RCD28mz-
T2A-hATK(CoOp)/pT2SBSO. The T2A-hATK transgene was replaced with a T2A-flag-tag fusion
and a multiple cloning site (MCS). T2A-flag-MCS was created by PCR primer annealing and
TOPO-TA cloning. Plasmids CD19RCD28mz-T2A-hATK(CoOp)/pT2SBSO and T2A-Flag-
MCS/TOPO were digested with BSpEL1 and Spel and ligated to create intermediate plasmid-II,
CDI19RCD28mz-T2A-Flag(CoOp)/pT2SBSO. The firefly luciferase gene was excised from the
previously made plasmid Flag-FFLuc-HyTK(CoOp)/pT2SBSO using SnaBl and EcoRV
restriction enzymes. The same restriction enzymes were used to digest the accepting pT2SBSO
vector. Purified fragments were ligated to create the CDI9RCD28mz-T2A-Flag-

FFluc(CoOp)/pT2SBSO.



The SB transposon encoding *CAR (CD19R-Fecm-CD28m-Z(hCoOp)/pSBSO-SIM), a
second generation CD19-specific IgGs-Fc stalk modified CAR, was generated to abrogate
unintended binding to innate Fcy receptors. Source DNA was human codon-optimized and
synthesized by GeneArt. The same CD19-specific scFv as used in our previous vectors (2) was
connected to modified human IgG4 hinge and Fc regions (the hinge was previously mutated from
amino acids CPSC and CPPC to enhance stability of the dimerized IgG4 heavy chain, and amino
acid changes L235E, and N297Q were newly made to decrease unintended binding to innate Fcy
receptors). The Fc region was connected to the human CD28 transmembrane and cytoplasmic
domains with the cytoplasmic endodomain modification RLLH to RGGH to improve CAR
expression; and the CD28 endodomain was connected to the CD3-Z cytoplasmic domain. The
GeneArt vector and vector CD19RCD28mZ(hCoOp)/pSBSO-SIM used in clinical trials were
digested with Avrll and Xmnl to obtain the insert and vector backbone, which included a portion
of the CDI9R-CAR. Ligation generated the final *CAR vector (CD19R-Fecm-CD28m-
Z(hCoOp)/pSBSO-SIM).

rLuc-mKate reporter: rLuc8.6-535-T2A-mKateS158 A/pLV430G is a lentiviral vector encoding

both Renilla luciferase (rLuc) and mKate. They were created from sequences for rLuc8.6-535 and
mKateS158A as reported (3, 4), codon-optimized as previously reported (5), and were synthesized
by GeneArt to yield a BI rLuc8.6-535-T2A-mKateS158A B2 construct. The B1 and B2 sites are
lambda phage recombination sites used in Gateway Recombination Cloning Technology
(Invitrogen) synthesizing the construct via BP reaction into pPDONR221. Subsequently, rLucs.6-
535-T2A-mKateS158 A/pDONR221 was recombined into pLV430G (6), a self-inactivating

lentivirus encoding an internal U3 promoter from the murine stem cell virus.



Cell lines and propagation. Cell lines were maintained in complete media [CM; RPMI 1640,
10% heat-inactivated fetal bovine serum (Hyclone), and 1% Glutamax-100 (Gibco)] in humidified
conditions at 5% COz and 37°C. NALM-6 (pre-B cell) and THP-1 (human monocyte) were
obtained from American Type Culture Collection (Manassas, VA). K562-derived AaPC
(designated “clone 9”) (7), CD19'EL4 (2), and GFP'effLUc"NALM-6 (8) have been described.
The rLuc'mKate'NALM-6 cells were generated by lentiviral transduction of NALM-6 with
rLuc8.6-535-T2A-mKateS158A/pLV430G using standard techniques. Cell lines were negative for
mycoplasma. Identity of cell lines was confirmed by STR DNA fingerprinting by the

Characterized Cell Line Core, a Cancer Center Support Grant supported facility, at MD Anderson.

Generation and ex vivo expansion of genetically modified T cells. The CAR and mbIL15-CAR
T cells were generated from mononuclear cell buffy coats from anonymized healthy donors (Gulf
Coast Regional Blood Center, Houston, TX) but with modifications to the previously described
method of generating clinical-grade CD19-specific CAR T cells (SI Appendix, Fig. S1) (2).
Briefly, PBMC were co-electroporated with supercoiled DNA plasmids coding for mbIL15 and
second-generation CAR seperately expressed as two Sleeping Beauty (SB) transposons along with
supercoiled DNA plasmid coding for SB11 transposase. Cells were then cocultured on y-irradiated
K562 (clone #9)-derived activating and propagating cells (AaPC), modified to co-express
truncated CD19, CD64, CD86, and CD137L, and supplemented with recombinant soluble 1L-21
(30 ng/mL). The genetic modification and expansion of CAR T cells (not expressing mbIL15) was
similarly performed on AaPC clone #9, but electroporated with only DNA plasmid coding for
CAR as SB transposon and DNA plasmid coding for the SB transposase with subsequent cultures

supplemented with recombinant soluble IL-21 (30 ng/mL) and IL-2 (50 U/mL) or soluble IL-



15/IL-15Ra-Fc complex (5 ng/mL, IL-15 complex). The AaPC were added once every 8 — 10 days
at ratio of 1:1 (T cells to AaPC) and cytokine(s) were supplemented three times per week for all
cultures. IL-15/IL15-Ra-Fc (referred to as ‘IL-15 complex’) was supplemented in CAR T-cell
culture medium or used as a control in certain assays. IL-15/IL15-Ra-Fc complex is a 2:1 molar
ratio combination of human IL-15 (PeproTech) and human IL-15Ra-Fc chimera (R&D Systems)
containing 5 ng/mL of IL-15 (dosing of complex is based on IL-15 content). If CD3"¢CD56" NK
cell outgrowth exceeded 15%, these were depleted using CD56 microbeads (Miltenyi Biotec) and
LS columns (Miltenyi Biotec) per the manufacturer’s instructions. Viable T cells were enumerated
after each stimulation cycle (8—10 days) based on Trypan blue exclusion. Inferred CAR T cell
numbers were calculated by multiplying the CD3"CAR cell fold expansion from the first
stimulation with the starting cell number that would then be multiplied by the CAR-specific T cell

expansion from subsequent stimulation cycles.

Western Blot of mbIL15. Whole cell lysates (2.4 pg) of propagated mbIL15-CAR T cells were
separated by SDS-PAGE under reducing conditions using a “Simple Western” size-based assay
(Wes™ System, ProteinSimple, Santa Clara, CA) per the company’s protocol. The target protein
(mbIL15) was identified using anti-human IL-15 antibody (20ug/mL, R&D Systems) followed by

HRP-conjugated rabbit anti-goat secondary antibody (1:250).

Antibodies and Flow Cytometry. Up to 10° cells were stained with fluorochrome-conjugated
antibodies: fluorescein isothiocyanate (FITC), phycoerythrin (PE), peridinin chlorophyll protein
conjugated to cyanine dye (PerCP-Cy5.5), allophycocyanin (APC), AlexaFluor-488, and

AlexaFluor-647, which unless otherwise stated, were obtained from BD Biosciences. Unless



otherwise stated, antibodies were used at 1:20, 1:40, 1:25, 1:33, 1:20, and 1:20 dilutions,
respectively, in a 100 pl volume of buffer. Staining for cell surface markers and corresponding
isotype controls was conducted in flow cytometry buffer (phosphate-buffered saline (PBS), 2%
fetal bovine serum (FBS), 0.1% sodium azide) for 30 minutes at 4°C. Intracellular staining was
performed following fixation and permeabilization for 20 minutes at 4°C with BD
Cytofix/Cytoperm with antibodies diluted in 1x Perm/Wash buffer for 30 minutes at 4 °C (BD
Biosciences). Annexin V staining was conducted in 1x annexin binding buffer (BD biosciences).
Antibodies used for immunostaining included (against human): Bcl-2 (1:5 dilution, clone Bcl-
2/100), Fc (to detect CAR; clone H10104, Invitrogen), IL-15 (1:6.7 dilution for APC; clone 34559,
R&D Systems), Blimp-1 (clone 646702, R&D Systems), CD19 CAR idiotype (clone 136.20.1)
(9), CD3 (clone SK7), CD4 (cloneRPA-T4), CD8 (clone SK1), CD25 (clone M-A251), CD27
(clone L128), CD28 (clone L293), CD19 (clone HIB19), CD45RA (clone HI100), CD45RO (clone
UCHLL1), CD56 (clone B159), CD62L (clone DREG-56), CD122 (clone Mik-B3), CD127 (1:8.3
dilution; clone 40131, R&D Systems), CCR7 (1:45 dilution for PerCP-Cy5.5; clone G043H7,
BioLegend), IL-2 (clone MQ1-17H12), IFNy (clone B27), pSTATS (pY694) [1:5 dilution; clone
47/Stat5(pY694)], T-bet (1:20 for PerCP-Cy5.5; clone 4B10, BioLegend), and unconjugated rabbit
anti-TCF1 (1:20 dilution; clone C725.7, Thermo Scientific). Polyclonal goat anti-rabbit IgG-
DyLight650 (1:100 dilution; Thermo Scientific) was used as a secondary antibody to detect TCF1.
Annexin V (1:20 dilution; BD Bioscience) and anti-FLAG (1:200 dilution; Prozyme) were also
used. Data were acquired using a FACSCalibur with Cell Quest version 3.3 software (BD

Biosciences) and analyzed with FlowJo software (version 7.6.5, TreeStar).



Phosflow of pSTATS. Cells were washed in PBS to remove residual cytokines from culture
media. The cells were then transferred to fresh serum-free culture media (RPMI supplemented
with 1% Glutamax) at a density of 2 x 10%mL and starved for 12 hours without serum and
exogenous cytokine. Serum-starved negative control CAR T cells provided the baseline level of
pSTATS, and positive control CAR T cells were treated with 100 ng/mL IL-15 for one hour after
“starving” prior to fixation. Cells were pelleted to remove the supernatant and processed according
to the manufacturer’s protocol using PhosFlow Lyse/Fix Buffer (BD Biosciences), BD PhosFlow

Perm Buffer III (BD Biosciences), and pSTATS (pY 694, BD Biosciences).

Intracellular cytokine production. Production of cytokines was assessed by intracellular
cytokine staining of T cells as described above. T cells were co-cultured with CD19" or CD19"¢¢
targets at an effector to target ratio of 1:5 in 200 pL of CM. T cells were incubated alone (negative
control) and with the addition of Leukocyte Activation Cocktail (LAC, containing PMA and
ionomycin, BD Biosciences; positive control). Brefeldin-A (GolgiPlug, BD Biosciences) was
added, per manufacturer instructions, to all cultures to block exocytosis of cytokines. Cultures
were incubated for 6 hours at 37°C, then stained for surface markers, followed by fixation,

permeabilization and staining for expression of intracellular proteins.

Chromium release assay. The antigen-specific cytolytic activity of T cells was assessed in a
standard 4-hour chromium release assay (CRA), as previously described (10). Genetically
modified T cells were incubated with 2 x 10° of >!Cr-labeled target cells (CD19"¢ parental EL4,
CD19" EL4, or CD19" NALM-6). The percentage of specific lysis was calculated from the release

of 3!Cr using a TopCount NXT (Perkin-Elmer) (10).



In vitro antigen and cytokine withdrawal assays. After the fourth stimulation with AaPC,
mbIL15°-CAR T cells were maintained with exogenous cytokine(s) for 10 days, then enumerated
and transferred to fresh CM in exogenous cytokine-free (unless otherwise noted) and antigen-free
culture conditions. CAR T cells supplemented with IL-15 complex (5 ng/mL, 2x/week) served as
a positive control for an assay with cells enumerated on days 15, 30, 50, and 65. T cells persisting
in culture for >65 days, referred to as “AWD-T cells”, were assessed for pSTATS and Bcl-2. Two
days prior to staining for Bcl-2, baseline control CAR T cells were washed and resuspended in
CM without cytokine supplementation.

The withdrawal assay assessing CCR7 subset T cell viability was performed as described
above, but tested the following treatments: (i) mbIL15-CAR T cells, (ii) CAR T cells supplemented
with IL-2 (50 U/ml, 2x/week), and (iii) CAR T cells supplemented with IL-15 (5 ng/ml, 2x/week).
Live cell staining of AWD-T cell CCR7 subsets was performed on cells after 65 days. AWD-T
cells were first stained with CCR7 antibody and gently washed once with FACS buffer, followed

by staining with Annexin V (1:20 dilution; BD Bioscience) per the manufacturer’s protocol.

nCounter system digital gene expression analysis. Day 0 (i.e., 8 days after the fourth AaPC
stimulation) CAR and mbIL15-CAR T cells and day 65 AWD-mbIL15-CAR T cells were frozen
at -80°C and later analyzed in batch for gene expression analysis using the nCounter System
(NanoString Technologies) according to the manufacturer’s protocol. At the time of analysis, RLT
buffer (Qiagen) was added to the samples at a ratio of 166 pL of buffer per 10° cells prior to
thawing. RNA lysates were immediately processed and analyzed using the nCounter Analysis
System (NanoString Technologies) to detect the expression of genes of interest. Multiplexed

9



target-specific, color-coded reporter and biotinylated capture probes for mRNA species of interest
were hybridized for >12 hours at 65°C in a thermocycler (Peltier Thermal Cycler, Bio-Rad),
processed in the nCounter PrepStation (NanoString Technologies), and then analyzed using the
nCounter Digital Analyzer (NanoString Technologies). Reference genes (ACTB, G6PD, OAZ1,
POLR1B, POLR2A, RPL27, RPS13, and TBP), which together span a dynamic range of RNA
expression, were included in the CodeSet and were used to normalize transcript levels to account
for variation of transcript levels between samples and of the amount of total RNA present in
samples. The count data was positive-, negative-, and housekeeping gene-normalized per nCounter
guidelines using the nCounter RCC Collector Worksheet (v1.6.0, NanoString Technologies), as
previously described (11), and filtered to remove low-expression genes: those with counts of less
than 10 in greater than 60% of samples. A lymphocyte-specific CodeSet (S Appendix, Table S1)
was generated from RefSeq accession numbers for chosen mRNA transcripts that were used to
generate the reporter and capture probe pairs constituting the lymphocyte gene panel. Statistical
analyses were performed using edgeR software (12) via the RobiNA Java interface (13). Statistical
evaluation of differential gene expression implemented statistical methods based on a negative
binomial dispersion. Genes considered to be significantly differentially expressed demonstrated
an absolute fold change >2, P <0.01, and a FDR significance value of q <0.05 with the Benjamini-
Hochberg method used for multiple testing correction. Significant differentially expressed genes
were represented in a heatmap generated using Qlucore Omics Explorer (v.2.3, Qlucore). Digital
gene expression analysis for assessing Vo/V[3 repertoire was performed as previously described

(14).
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G-banded Karyotyping. AWD-mIL15-CAR T cells that were in long-term continuous culture
were restimulated with AaPC. Actively dividing T cell samples were submitted for G-banded

karyotyping to the Texas Children’s Hospital Clinical and Research Cytogenetic Laboratory.

PKH Dilution Assay. AWD-mIL15-CAR T cells that were in long-term continuous culture (1-2
years, depending on the donor) were labeled with PKH (Sigma) per manufacturer’s instructions.
Labeled cells were assessed for PKH dilution by flow cytometry 10 and 30 days after PKH

labeling. The positive PKH dilution control was AWD-mIL15-CAR T cells stimulated with AaPC.

Mouse experiments. In vivo experiments used humanized NSG mice (NOD.Cg-
Prkdcs“IL2ry™!Wi!/SzJ) that were purchased from The Jackson Laboratory (Bar Harbor, ME) or

bred at The University of Texas MD Anderson Cancer Center.

Bioluminescence imaging. Serial BLI was performed to measure temporal biodistribution and

abundance of mbIL15-CAR and CAR T cells co-expressing ffLuc as previously described (8, 15).
Serial BLI was used to measure tumor burden of ffLuc™ or rLUC'NALM-6 cells as previously
described (15). Imaging was performed on anesthetized mice using a Xenogen IVIS 100 (Caliper
Life Sciences). Imaging for T cells and tumor were performed on alternate days with an initial
imaging of background BLI to check that no residual luminescence remained. T cell and tumor
flux (photons/s/cm?/steradian) were quantified by measuring photon signal within a delineated
region of interest (ROI) encompassing: (i) the body of the mouse, except the tail and (ii) over the
femur. Living Image software (v2.50, Xenogen; Caliper Life Sciences) was used to process the

BLI data.
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Tissue preparation. Mice were euthanized, and peripheral blood, spleen, and BM from femur and

tibia were harvested. Spleens were manually homogenized in 2% FBS/PBS and passed through a
40 pum cell strainer (BD BioSciences). To obtain marrow, the femurs and tibia were flushed with
2% FBS/PBS using 30G needles (BD Biosciences). ACK lysing buffer (Gibco-Invitrogen) was

used to lyse red blood cells in all samples.

In vivo persistence and characterization of genetically modified T cells in the absence of CAR

activation. CAR T cells (2 x 10”per mouse) were injected i.v. into NSG mice in two cohorts (n =
S/group): (i) mbIL15-CAR-ffLuc T cells and (ii) CAR-ffLuc T cells. Serial bioluminescent imaging
(BLI) measured T-cell persistence and biodistribution until sacrifice at days 48-50. Tissues were

harvested for analysis.

In vivo characterization of mbIL15-CAR T cells persisting in the absence of CAR activation. NSG

mice were engrafted with 2 x 10’ mbIL15-CAR T cells (n = 9). After 48-50 days, peripheral blood,
spleen, and BM were harvested for flow cytometry analysis by for CD45RO and CCR7 expression.
T cells from spleen, liver, and BM samples were ex vivo expanded on AaPC at an initial ratio of
one isolated cell to five AaPC with subsequent weekly stimulations at a 1:1 ratio. Expanded T cells
were tested for antigen-specific function by assessing intracellular staining of IFNy in response to

CD19" versus CD19" cell targets.

In vivo persistence and antitumor efficacy of CAR and mbIL15-CAR T Cells in a preventative

leukemia model. T cells were engrafted prior to tumor to mimic MRD. On day 0, treatment cohorts

of NSG mice (n = 5/group) were injected i.v. with 2 x 107 genetically modified T cells: (i) mbIL15-
CAR-ffLuc T cells, or (ii) CAR-ffLuc T cells (cultured with IL-15 and IL-21). On day 6, 1 x 10*

rLUc'NALM-6 were injected i.v. T cell and tumor BLI were monitored as described (6) until death

12



or sacrifice, when tissues were harvested for analysis of CD3 and CD19 by flow cytometry. For
BLI, background fluorescence was defined by measuring animals given luciferin but without
ffLuc-bearing cells (Fig. 5, T cell imaging). To assess therapeutic efficacy, a similar experiment
was undertaken with survival at 98 days as the experimental endpoint in cohorts: (i) mbIL15-CAR-
ffLuc T cells plus NALM-6 (n =7), (ii) CAR-ffLuc T cells plus NALM-6 (n = 8), and (iii) NALM-
6 only (n = 8). T-cell persistence and biodistribution was measured by BLI until death or
euthanasia. Mice were considered to have reached the experimental endpoint if they developed

hind-limb paralysis or were otherwise moribund.

In vivo persistence and antitumor efficacy of CAR and mbIL15-CAR T Cells in an established

leukemia model. On day 0, NSG mice were injected i.v. with 1.5 x 10* ffLuc*eGFP*"NALM-6.

After 5 days of tumor engraftment, mice were imaged and randomized into treatment groups (N =
7, tumor only group; n = 6, all other T cell treatments). On day 6, mice were given 1 x 107
genetically modified T cells via intra-cardiac injection. Infused T cells were CD19-specific CAR
T cells (expressing CAR or *CAR) with or without coexpression of mbIL15. The infused cell
number was based on the CAR T cell number. Tumor BLI was measured until mortality or

sacrifice, when tissues were harvested for analysis as above.

Statistical analysis. Statistical analyses were performed using Prism (GraphPad Software, v.6.02).
Cell count and flux values were log-transformed for statistical analysis. Paired (in vitro data) and
unpaired (in vivo data) t-tests were used to compare two groups. One-way ANOVA was used to

compare three groups. Two-way ANOVA was used for multiple comparisons of two factors. Two-

13



way RM ANOVA (Tukey’s post-test) compared multiple groups over time. Survival was analyzed

with the log-rank test.
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Fig. S1. Generation of CAR*mbIL15* CD19-specific T cells using a clinical platform.

Schematic of the clinically compliant methods (2) adopted and modified for generating and
numerically expanding mbIL15-CAR T cells. PBMC were co-electroporated with mbIL15 and
second-generation CAR seperately expressed as two Sleeping Beauty (SB) transposons along with
the SBI11 transposase. Cells were then cocultured on y-irradiated K562 (clone #9)-derived
activating and propagating cells (AaPC), modified to co-express truncated CD19, CD64, CD86,
and CD137L, and supplemented with IL-21 (30 ng/mL). The genetic modification and expansion
of CAR T cells was similarly performed, but used only CAR SB transposon and SB transposase
during electroporation with subsequent cultures supplemented with IL-21 (30 ng/mL) and IL-2 (50

U/mL) or soluble IL-15/IL-15Ra-Fc complex (5 ng/mL, IL-15 complex).
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Fig.S2. In vitro phenotype and effector function is not altered by mbIL15 expression. (A)
Western blot analysis of mbIL15 expressed by propagated human T cells. A representative blot
from one of three donors is shown. Molecular weight marker (Lane 1), 0.1ng recombinant human
IL-15 positive control (Lane 2), CAR T-cell negative control (Lane 3), and mbIL15-CAR T cells
(Lane 4). The predicted molecular weight of monomeric recombinant human IL-15 is 14 kDa and
that of mIL15 is approximately 72 kDa (incorporating possible post-translational modifications).
(B) CAR T cell (left panel) and mbIL15-CAR T cell (right panel) specific lysis rates of CD19" or
CD19"¢ targets from a four-hour CRA. Data are represented as mean £ SD for triplicate wells of
one of three normal donors. (C) IFNy production by CAR and mbIL15-CAR T cells that were
stimulated for 6 hours with CD19" (tCD19" EL4 and NALM-6) or CD19"™¢ (EL4) targets,
Leukocyte Activating Cocktail (LAC; positive control), or media alone (negative control).
Histograms represent CD3"CAR" cells. Representative histograms are shown for one of four
normal donors.

17



A 10days continued — 65 days o AWD-T cell
cytokines 3 |Antigen withdrawal ¥ evaluation
@ mbIL15-CAR T Cells (no added cytokines) 0-0
x4 9 CAR T Cells (added IL-15 complex)
Antigen-specific stimulation
on AaPC with cytokines @ CAR T Cells (no added cytokines)
(1) mbIL1S-CAR T Cells (added IL-21) D Day 0
(2) CAR T Cells (added IL-15 complex & IL-21) UnR mblLLa:OAR
' 195% 0%| 1*§54% 43%
B @ mbIL15-CAR T Cells (no added cytokine) w’ e’
B CART Cells (added IL-15 complex) x| . :
O CART Cells (no added cytokine) <™ =
10 —_— 10" 1’
i 1 - ] e5% | 0% 03% 0%
2L ns W e e e e w' e
© -
22 U ns mbIL15
k=B foon
o g 0.01 E Day 65
~ 0.001 AWD-CAR AWD-mbIL15-CAR
0.00011— . ; — %
0 15 30 50 65 [
Days after antigen withdrawal 10:
Cc x|,
E AWD-mbIL15-CAR b
Il AWD-CAR & IL-15 complex
A1OO
£ g0
x g
s > 60
s £ 40 § L
ES g
g 20 &
0 4
‘“U 10 10 ma 10 o
Annexin V
F  msmaWD-mbIL15-CAR
mm AWD-CAR & IL-15 g 8 5 .8
= AWD-CAR mblIL15 (Intracellular) o
I |sotype G
AWD-CAR AWD-mbIL15-CAR
N o~ | AC
&8 .~ \_| =mmmCD19* NALM-6
» = : = CD19* EL4
© 8 = m CD 19" EL4
= 8 === No Target
ES) 2E
* 53l A
o
|Iln ‘lll1 IIIz 1Ilj -Jn‘ IDD 10‘ mz m3 .-lﬂ‘ Inu m‘ ‘Z m’ Iﬂ‘ Inu ln‘ |nl m: m‘
pSTATS Bal-2 IFNy o

Fig. S3. Prolonged in vitro persistence of mbIL15-CAR T cells without CAR activation
maintains IL-15 signaling and antigen-specific response. (A) Schematic summarizing the
experimental design. T cells persisting at the end of the assay are termed AWD-T cells. (B) Fold
change in T cell number under antigen and cytokine withdrawal conditions. *P <0.05, ****pP
<0.001, ns = not significant, two-way RM ANOVA (Tukey’s post-test). Data displayed as mean
+ SD. (C) Representative histogram showing Annexin V staining (left panel) and plotted live T
cell (Annexin V™) frequencies (right panel). (D, E) Representative flow plots showing CAR and
mbIL15 expression on T cells on day 0 (D) and day 65 (top panel) (E) with FLAG staining
detecting intracellular localization of mbIL15 (bottom panel). (F) Representative histograms
showing fluorescence intensity of pSTATS (left panel) and Bcl-2 (right panel). AWD-CAR T cells
cultured with IL-15 complex were left without cytokine or treated with IL-15 to serve as positive
and negative controls, respectively. Vertical bar references median fluorescence of the AWD-CAR
negative control. (G) IFNy production of T cells stimulated with CD19" or CD19"¢ targets,
Leukocyte Activating Cocktail (LAC), or media alone. Histograms represent cells selected for
expression of CD3 and CAR. All data are representative of three donors.
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Fig S4. Differentially expressed genes among stim 4 and antigen withdrawal mbIL15-CAR
T cells. Heat maps of significantly differentially expressed genes (2-fold cutoff, P <0.01, FDR q
value <0.05) that were (A) downregulated and (B) upregulated in AWD-mbIL15-CAR T cells
relative to mbIL15-CAR T cells, n = 3.
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Fig. S5. Tethered IL-15 supports survival of CCR7* T cells. (A) Schematic summarizing the
antigen withdrawal experiment comparing the impact of IL-2, IL-15/IL15Ra complex, and
mbIL15 on CD45RA and CCR7 phenotype. During the 65-day antigen withdrawal, mbIL15-CAR
T cells received no exogenous cytokine supplementation, while CAR T cell control treatments
received either IL-2 (50 U/ml) or IL-15/IL15Ra complex (5 ng/ml A representative histogram of
(B) CD45RA and (C) CCR7 expression on AWD-T cells. (D) Representative histograms showing
Annexin V levels in CCR7"¢ and CCR7" AWD-T cell subsets. Histograms display the lymphocyte
population and respective CCR7 subsets selected by gating. (E) Graph plotting frequencies of live
(Annexin V™) AWD-T cell treatment cohorts in the CCR7"¢ and CCR7" subsets. Data are
represented as mean + SD. *P <0.05, ns = not significant, two-way ANOVA (Tukey’s post-test).
All data are representative of three donors. Color legend: CAR T cells supplemented with IL-2
(black), CAR T cells supplemented with IL-15/IL15Ra complex (grey), and mbIL15-CAR T cells
(magenta).
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Fig. S6. Long-term in vivo engraftment, phenotype, and functionality of mbIL15-CAR T cells
independent of CAR signaling. NSG mice were injected i.v. with 2 x 107 ffLuc*CAR T cells with
or without co-expression of mbIL15. Infused T-cell number based on CAR T cells. (A)
Longitudinal plotting of T cell flux. Background BLI (gray shaded) was derived by imaging mice
without ffLuc™ T cells that were treated with D-luciferin. Data are represented as mean + SD, n =
5, and are representative of two experiments. (B) Peripheral blood, spleen, and bone marrow were
analyzed after 48 days in vivo. Representative histograms show expression of CAR and mbIL15
and (C) plotted frequencies of marker expression represented as mean = SD. Plots and graphs (B-
C) show T cell frequencies after gating on human CD3" and mouse CD45" cells in the peripheral
blood (n = 5), spleen (n = 9), and bone marrow (n = 9). (D) Cells isolated from spleen, liver, or
bone marrow were ex Vivo expanded on AaPC to generate cells for assessing intracellular IFNy
production in response to CD19™and CD19" targets, n = 7 from three tissue sources and four mice.
Histograms represent CD3" cells.
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Fig. S7. Prolonged in vitro persistence of mbIL15-CAR T cells does not induce aberrant
autonomous proliferation or evidence of T-cell transformation. (A) G-banding cytogenetic
evaluation showing normal karyotype of ex vivo propagated mbIL15-CAR T cells persisting in
vitro long-term (1 year for 3 donors and 2 years for one donor) under antigen-free conditions and
without exogenous cytokines. A representative donor is shown. (B) Homeostatic proliferation, as
determined by dilution of the PKH red fluorescent dye, of mbIL15-CAR T cells persisting in long-
term continuous culture under antigen-free conditions and without exogenous cytokines (n = 3).
The proliferation control was the restimulation of the resting T cells with y-irradiated AaPC clone
#9 showing PKH dilution 10 days after labeling (left panel). Gates show the percentage of PKH
diluted cells. (C) Assessment of TCR polyclonality of the long-term persisting mbIL15-CAR T
cells by quantification of mRNA species coding for Va and Vf alleles using a designer TCR
expression array as previously described (14). Control TCR Va and V[ repertoires are the
expanded mbIL15-CAR T cells prior to antigen withdrawal. Bars represent the average percentage
of Va and V allele usage in four normal donors.
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Fig. S8. mbIL15-CAR T cells persisting in vivo long-term do not show aberrant autonomous
growth or toxicity to recipient mice. NSG mice (tumor-free and no exogenous cytokines) were
injected i.v. with 5 x 10°mbIL15-CAR T cells to assess long-term safety of persisting T cells. (A)
Body weight to monitor for toxicity from adoptively transferred genetically modified T cells (n =
8, 3 donors). (B) Representative photos of spleens harvested from mice sacrificed at day 125. (C)
Human CD3" cell frequencies were assessed by flow cytometry, with representative flow plots
from peripheral blood shown. (D) Human CD3" cell frequencies observed in the peripheral blood,
spleen, and bone marrow at days 19 and 125 of mice treated with mbIL15-CAR T cells. *P <0.05,
ns = not significant.

23



Table S1. nCounter Analysis System Lymphocyte-specific CodeSet

Target
Gene Name Accession Region  Target Sequence
ABCB1 NM 0009273 3910- TATAGCACTAAAGTAGGAGACAAAGGAACTCAGCTCTCTGGTGGCCAGAAACAACGCATTGCCATAGCTCGTGC
- : 4010 CCTTGTTAGACAGCCTCATATTTTGC
AGGATTTAGGAACGCACCGTGCACATGCTTGGTGGTCTTGTTAAGTGGAAACTGCTGCTTTAGAGTTTGTTTGG
ABCG2 NM_004827.2 285385 pAGGTCCGGGTGACTCATCCCAACAT
ACTB NM 0011012 1010- TGCAGAAGGAGATCACTGCCCTGGCACCCAGCACAATGAAGATCAAGATCATTGCTCCTCCTGAGCGCAAGTA
- ' 1110 CTCCGTGTGGATCGGCGGCTCCATCCT
ADAM19 NM 023038.3 1690- GAGAAGGTGAATGTGGCAGGAGACACCTTTGGAAACTGTGGAAAGGACATGAATGGTGAACACAGGAAGTGCA
- : 1790 ACATGAGAGATGCGAAGTGTGGGAAGA
GAAAGGAGACCAAGTCCAACTACCGAGTCCGTGTCTACCAGATTCCTGGGAAGCCAGAAATTGTAGATTCTGCC
AGER NM_001136.3 340-440 1CTGAACTCACGGCTGGTGTTCCCAA
AHNAK NM 001620.1 15420- GGATTTGACCTGAATGTTCCTGGGGGTGAAATTGATGCCAGCCTCAAGGCTCCGGATGTAGATGTCAACATCG
- ' 15520 CAGGGCCGGATGCTGCACTCAAAGTCG
AAAAGCGAGAGAAAAGGAAAAGCCAACAGGCCCCCCAGCCAAGAAAGCTATCTCTGAGTTGCCCTGATTTGAA
AlF1 NM_032955.1 315415 GGGAAMAGGGATGATGGGATTGAAGGG
ACGTGCTGCACCAAAAGTCTCTCCTCATGTTAAGCCTGAACAGAAACAGATGGTGGCCCAGCAGGAATCTATCA
AM2 NM_004833.1 B07-707 G AGAAGGGTTTCAGAAGCGCTGTTTG
CCCTCTCCCTGCTTGTGCTGCACAGGCTGCTCTGTGAGCACTTCAGGGTCCTGTCCACGGTGCACACGCACTC
AIMP2 NM_006303.3 S07-607  CTCGGTCAAGAGCGTGCCTGAAAACCT
GAACATCTCTAAGGACCTCTACATAGAAGTATATCCAGGGACCTATTCTGTCACTGTGGGCTCAAATGACTTAAC
AKIPL NM_020642.3 570670 CANGAAGACTCATGTGGTAGCAGTT
AKT1 NM 005163.2 1772- TTCTTTGCCGGTATCGTGTGGCAGCACGTGTACGAGAAGAAGCTCAGCCCACCCTTCAAGCCCCAGGTCACGT
- ' 1872 CGGAGACTGACACCAGGTATTTTGATG
ATTGCTGAGCCAGTCACCTGTGTTCCAGGAGCCGAATCAGAAATGTCATCCTCAGGCACGCCAGACTTACCTGT
ALDHIAL NM_000689.3 11-111 CCTACTCACCGATTTGAAGATTCAAT
GAAATCAGAGACATTAACAGGGTCTACAGAGAGGAACTGAAGAGAGATCTGGCCAAAGACATAACCTCAGACA
ANXAL NM_000700.1 15615 CATCTGGAGATTTTCGGAACGCTTTGC
ATATTGTCTTCTCCTACCAGAGAAGGACCAAAAAGGAACTTGCATCAGCACTGAAGTCAGCCTTATCTGGCCAC
ANXAZP2 NR_003573.1 357357 CTGGAGACGGTGATTTTGGGCCTATT
APAF1 NM 181869.1 1160- TTCTGATGAAACTGCAGAATCTTTGCACACGGTTGGATCAGGATGAGAGTTTTTCCCAGAGGCTTCCACTTAATA
— : 1260 TTGAAGAGGCTAAAGACCGTCTCCG
AAGGAACTAAAAGGAAAGATTCCCGATGTGCCAGGATTCTCCTGGGTGACTCCCTGTATATCTGCCAAGGATAT
ARGL NM_000045.2 505605 1GTGTATATTGGCTTGAGAGACGTGG
ARRB2 NM 004313.3 1652- CATTAATTTTTTGACTGCAGCTCTGCTTCTCCAGCCCCGCCGTGGGTGGCAAGCTGTGTTCATACCTAAATTTTC
- ' 1752 TGGAAGGGGACAGTGAAAAGAGGAG
GGCTCAGAATGGGAGGACTCCAGAAGATGAGAGAAACCTCTTTATCCAACAGATAAAAGAAGGAACATTGCAGA
ATF3 NM_001030267.2 600-700  GCTAAGCAGTCGTGGTATGGGGGCGA
ACGCTAAGTCGCTGGCCATTGGTGGACATGGCGCAGGCGCGTTTGCTCCGACGGGCCGAATGTTTTGGGGCA
ATM NM_000051.3 30-130 GTGTTTTGAGCGCGGAGACCGCGTGATA
ATP2BA NM 0016843 7640- CTTCCCATAGTATCATCTGTCCTCTGGAATGACTCTCCTGTCCCTAAAGGGGTTAAGAGAGAGATCACCTAGAA
- ' 7740 ATCCCTCTGGACACTTGTGGGTTCTT
AXIN2 NM 004655.3 1035- CTTGTCCAGCAAAACTCTGAGGGCCACGGCGAGTGTGAGGTCCACGGAAACTGTTGACAGTGGATACAGGTCC
- : 1135 TTCAAGAGGAGCGATCCTGTTAATCCT
CGGGCATTCCTGAAGCTGACAGCATTCGGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACT
B2M NM_004048.2 25125 CTCTCTTTCTGGCCTGGAGGCTATCCA
CTGGACAGCGACCCCTTCTCAGACTCCAGTTGGGCCGGACTCTCCAAACCTGCTTCCGCAATGGGTGGGTTGT
B3GATL NM_018644.3 145245 GAGTGCTGGTAATGAGGAGCCGTGGGT
BACH?2 NM 0218132 3395- TGTGGCACTGTTCATCTGCTGTCCCGAAGAAACCGAGAACACATTTGGTGCACACTACAGCGGTCTTAGCAGCA
- : 3495 ATACTGTTCCGAAGTATCCTCTCCTC
CAGCTGTGCCTTGACTACGTAACATCTTGTCCTCACAGCCCAGAGCATGTTCCAGATCCCAGAGTTTGAGCCGA
BAD NM_004322.2 195295 GTGAGCAGGAAGACTCCAGCTCTGCA
BAGL NM 0043233 1490- CTCTTGTGATCGTGTAGTCCCATAGCTGTAAAACCAGAATCACCAGGAGGTTGCACCTAGTCAGGAATATTGGG
- : 1590 AATGGCCTAGAACAAGGTGTTTGGCA
CACTGTGGGTTGCAGGCCCAATGCAGAAGAGTATTAAGAAAGATGCTCAAGTCCCATGGCACAGAGCAAGGCG
BATF NM_006399.3 825925 GGCAGGGAACGGTTATTTTTCTAAATA
ATTTTTCTGGGAGGGGTGGGGATTGGGGGACATGGGCATTTTTCTTACTTTTGTAATTATTGGGGGGTGTGGGG
BAX NM_138761.2 694794 pAGAGTGGTCTTGAGGGGGTAATAAA
BCL10 NM 0039212 1250- TGAAAATACCATCTTCTCTTCAACTACACTTCCCAGACCTGGGGACCCAGGGGCTCCTCCTTTGCCACCAGATC
- : 1350 TACAGTTAGAAGAAGAAGGAACTTGT
BCL11B NM 022898.1 3420- GAGATGTAGCACTCATGTCGTCCCGAGTCAAGCGGCCTTTTCTGTGTTGATTTCGGCTTTCATATTACATAAGG
- : 3520 GAAACCTTGAGTGGTGGTGCTGGGGG
BCL2 NM 0006332 1525- CCAAGCACCGCTTCGTGTGGCTCCACCTGGATGTTCTGTGCCTGTAAACATAGATTCGCTTTCCATGTTGTTGG
- ' 1625 CCGGATCACCATCTGAAGAGCAGACG
BCL2LL NM 1385781 1560- CTAAGAGCCATTTAGGGGCCACTTTTGACTAGGGATTCAGGCTGCTTGGGATAAAGATGCAAGGACCAGGACT
- ' 1660 CCCTCCTCACCTCTGGACTGGCTAGAG
BCLILL NM 0011912 260360  ATCTTGGCTTTGGATCTTAGAAGAGAATCACTAACCAGAGACGAGACTCAGTGAGTGAGCAGGTGTTTTGGACA

ATGGACTGGTTGAGCCCATCCCTATT




2825-

TGTTGGCACCAGAACTTAAAGCGATGACTGGATGTCTCTGTACTGTATGTATCTGGTTATCAAGATGCCTCTGTG

BCL2L11 NM_138621.2 2925 CAGAAAGTATGCCTCCCGTGGGTAT
CGGACTGAGAAACGCAAGAAAAAAAGACCAAATGGCAAAGCAACCTTCTGATGTAAGTTCTGAGTGTGACCGAG
BCL2L11 NM_138621.4 257-35T  AGGTAGACAATTGCAGCCTGCGGAG
GTTGTGGACACTTGCCGGAAGTTTATTAAGGCCAGTGAAGCAGAGATGGTTTCTGCCATCAAGCCTCCTCGTGA
BCL6 NM_001706.2 675-775  \GAGTTCCTCAACAGCCGGATGCTGA
BCLGB NM 1818143 2135 CTTTATTTGTTCTAGGGCAGCTCTGGGAACATGCGGGATTGTGGAATTGGGTCAGGAACCCTCTCTGGTATTCT
- : 2235 GGATGTTGTAGGTTCTCTAGCAGTCT
CGCCCATTCAGTCCGACTTGGATGCGTTCCACTCGGGATTTCAAACATGCGCCAAAGAAGTCTTGCAATACCTC
BHLHE41 NM_030762.2 655-755  1CCCGGTTTGAGAGCTGGACACCCAG
BID NM 197966.1 2095- GCTTAGCTTTAGAAACAGTGCAACACTGGTCTGCTGTTCCAGTGGTAAGCTATGTCCCAGGAATCAGTTTAAAA
- : 2195 GCACGACAGTGGATGCTGGGTCCATA
BIRC2 NM 001166.3 1760- TGGGATCCACCTCTAAGAATACGTCTCCAATGAGAAACAGTTTTGCACATTCATTATCTCCCACCTTGGAACATA
. : 1860 GTAGCTTGTTCAGTGGTTCTTACTC
BLK NM 001715.9 990- AGCTTCTTGCTCCAATCAACAAGGCCGGCTCCTTTCTTATCAGAGAGAGTGAAACCAACAAAGGTGCCTTCTCC
. : 1090 CTGTCTGTGAAGGATGTCACCACCCA
BMIL NM 0051805 1145 CCTGGAGAAGGAATGGTCCACTTCCATTGAAATACAGAGTTCGACCTACTTGTAAAAGAAT GAAGATCAGTCAC
. : 1245 CAGAGAGATGGACTGACAAATGCTGG
CACCTCGCTCGCAGACACCACAAGATACCAACAGGGCTTCTGAAACAGATACCCATAGCATTGGAGAGAAAAAC
BNIP3 NM_004052.2 325425 GCTCACAGTCTGAGGAAGATGATAT
GCACCAACAGAATATGCATCCATATGTGTGAGGAGTTAAGTCTGTTTCTGACTCCAACAGGGACCATTGAATGA
BTLA NM_001085357.1 890-990  CAGCATGTTGACATCATTGTCTGGG
1340- TTGAGTTAATCAGCGTAAGGGGATTTCTAAAGCAGGCAATCCCTGTAGCCGCAGAGAATAAACGCCTTCCCAAA
C21orf33 NM_004649.5 1440 ATGGCAACTTCCCACAGCCACATTTC
AGCTGTGCAGCAACCTGATGGACTGGCCGTTCTAGGTATTTTTTTGAAGGTTGGCAGCGCTAAACCGGGCCTTC
CAZ NM_000067.2 ST5-675  \GAAAGTTGTTGATGTGCTGGATTCC
A NM 001216.2 960- CAGGTCCCAGGACTGGACATATCTGCACTCCTGCCCTCTGACTTCAGCCGCTACTTCCAATATGAGGGGTCTCT
- : 1060 GACTACACCGCCCTGTGCCCAGGGTG
CARDS NM 052818.9 1850- CGCTGACTTGGCCTGGAACGAGGAATCTGGTGCCCTGAAAGGCCCAGCCGGACTGCCGGGCATTGGGGCCGT
- : 1950 TTGTTAAGCGGCACTCATTTTGCGGAGG
ACAGGCATGACAATGCTGCTACAAAATCTGGGGTACAGCGTAGATGTGAAAAAAAATCTCACTGCTTCGGACAT
CASP1 NM_033202.2 575675 GACTACAGAGCTGGAGGCATTTGCAC
CAT NM 0017522 1130- ATGCTTCAGGGCCGCCTTTTTGCCTATCCTGACACTCACCGCCATCGCCTGGGACCCAATTATCTTCATATACC
- : 1230 TGTGAACTGTCCCTACCGTGCTCGAG
CBLB NM 1706623 3195- TAATGTCGAAGTTGCCCGGAGCATCCTCCGAGAATTTGCCTTCCCTCCTCCAGTATCCCCACGTCTAAATCTATA
- : 3295 GCAGCCAGAACTGTAGACACCAAAA
CCBP? NM 001296.3 1345 GAACAGATGGGAACCAGCTCAATTGGGTGTCCACTCAAAGTGCTCTCTCCAGGGGCCTCAGTGACTGTGTTGC
. : 1445 TAAACCCAGTGGTCAGTTCTCAGTTCT
CTGTGTAGGCAGTCATGGCACCAAAGCCACCAGACTGACAAATGTGTATCGGATGCTTTTGTTCAGGGCTGTGA
CCL3 NM_002983.2 681-781  1CGGCCTGGGGAMATAATAMAGATGC
TTCTGCAGCCTCACCTCTGAGAAAACCTCTTTGCCACCAATACCATGAAGCTCTGCGTGACTGTCCTGTCTCTC
ceL4 NM_002984.2 35135 CTCATGCTAGTAGCTGCCTTCTGCTC
AGTGTGTGCCAACCCAGAGAAGAAATGGGTTCGGGAGTACATCAACTCTTTGGAGATGAGCTAGGATGGAGAG
CCL5 NM_002985.2 280-380  1CCTTGAACCTGAACTTACACAAATTT
AACTTGAGGAAGAGCAAGCAGTCAGACCAAAATACCTACTGGGTCGGGAAGTCACTGGAAACATGAGAGCCAT
CCNB1 NM_031966.2 715815 CCTAATTGACTGGCTAGTACAGGTTCA
TTGAACACTTCCTCTCCAAAATGCCAGAGGCGGAGGAGAACAAACAGATCATCCGCAAACACGCGCAGACCTT
CCND1 NM_053056.2 690-790  GTTGCCCTCTGTGCCACAGATGTGAA
CATCATTTGGGCCCTGGCCATCTTGGCTTCCATGCCAGGCTTATACTTTTCCAAGACCCAATGGGAATTCACTC
CCRL NM_001295.2 535-635 A CCACACCTGCAGCCTTCACTTTCCT
ACATTCTGTTGTGCTCATATCATGCAAATTATCACTAGTAGGAGAGCAGAGAGTGGAAATGTTCCAGGTATAAAG
CCR2 NM_001123041.2 20-120 ACCCACAAGATAAAGAAGCTCAGAG
GGTCCTTCTTAGCATCGTGCTTCCTGAGCAAGCCTGGCATTGCCTCACAGACCTTCCTCAGAGCCGCTTTCAGA
CCR4 NM_005508.4 35135 AAGCAAGCTGCTTCTGGTTGGGCCC
CORS NM 000579.1 2730- TAGGAACATACTTCAGCTCACACATGAGATCTAGGTGAGGATTGATTACCTAGTAGTCATTTCATGGGTTGTTGG
- : 2830 GAGGATTCTATGAGGCAACCACAGG
CCRE M 0314092 935- CTTTAACTGCGGGATGCTGCTCCTGACTTGCATTAGCATGGACCGGTACATCGCCATTGTACAGGCGACTAAGT
- : 1035 CATTCCGGCTCCGATCCAGAACACTA
CCRT NM 001838.2 1610- TTCCGAAAACCAGGCCTTATCTCCAAGACCAGAGATAGTGGGGAGACTTCTTGGCTTGGTGAGGAAAAGCGGA
- : 1710 CATCAGCTGGTCAAACAAACTCTCTGA
TTGATGTTCACCATAAGCCAAGTCACACCGTTGCACAGTGGGACCTACCAGTGTTGTGCCAGAAGCCAGAAGTC
CD160 NM_007053.2 500-600  AGGTATCCGCCTTCAGGGCCATTTTT
D19 NM 0017704 1770- AGATTCACACCTGACTCTGAAATCTGAAGACCTCGAGCAGATGATGCCAACCTCTGGAGCAATGTTGCTTAGGA
. : 1870 TGTGTGCATGTGTGTAAGTGTGTGTG
GGCACCGACTACAGCCTGACCATCTCCAACCTGGAGCAGGAGGACATCGCCACCTACTTTTGCCAGCAGGGCA
CD19R-scfv SCFV013.1 204-304  §CACACTGCCCTACACCTTTGGCGGCG
CAGGTGTTCCTGAAGATGAACAGCCTGCAGACCGACGACACCGCCATCTACTACTGTGCCAAGCACTACTACTA
CDI9RCD28 MDA_00002.1 2-102 CGGCGGCAGCTACGCCATGGACTACT
D2 NM 001767.2 1400- TGGGTCTCACTACAAGCAGCCTATCTGCTTAAGAGACTCTGGAGTTTCTTATGTGCCCTGGTGGACACTTGCCC
- : 1500 ACCATCCTGTGAGTAAAAGTGAAATA
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CD20-scfv

GCTGTCCCAGAGCCCCGCCATCCTGAGCGCCAGCCCTGGCGAGAAGGTGACCATGACCTGCCGGGCCAGCA

(rutuximab) SCFV002.1 8-108 GCTCTGTGAGCTACATGCACTGGTATCAG
TAAACAGGATACGATAAAAGTCCTTAACCAAGACGCAGATGGGAAGAAGCGTTAGAGCGAGCAGCACTCACAT
CD226 NM_006566.2 163-263  1CAAGAACCAGCCTTTCAAACAGTTT
D244 NM 016362.9 1150- AAGAGGAACCACAGCCCTTCCTTCAATAGCACTATCTATGAAGTGATTGGAAAGAGTCAACCTAAAGCCCAGAA
- : 1250 CCCTGCTCGATTGAGCCGCAAAGAGC
D247 NM 198053.1 1490- TGGCAGGACAGGAAAAACCCGTCAATGTACTAGGATACTGCTGCGTCATTACAGGGCACAGGCCATGGATGGA
- : 1590 AAACGCTCTCTGCTCTGCTTTTTTTCT
CCAGATGTGTGAGCCAGGAACATTCCTCGTGAAGGACTGTGACCAGCATAGAAAGGCTGCTCAGTGTGATCCT
cD27 NM_001242.4 330430 1GCATACCGGGGGTCTCCTTCTCTCCT
TAGGAGATTAGATCCTGAGGAAAACCATACAGCTGAATTGGTCATCCCAGAACTACCTCTGGCACATCCTCCAA
D274 NM_014143.2 684-784  \TGAAAGGACTCACTTGGTAATTCTG
2120- ACATTTCTTAGGGACACAGTACACTGACCACATCACCACCCTCTTCTTCCAGTGCTGCGTGGACCATCTGGCTG
CD276 NM_001024736.1 2990 CCTTTTTTCTCCAAAAGATGCAATAT
GCTTGTAGCGTACGACAATGCGGTCAACCTTAGCTGCAAGTATTCCTACAATCTCTTCTCAAGGGAGTTCCGGG
CcD28 NM_006139.1 305405 CATCCCTTCACAAAGGACTGGATAGT
CGGGGAAGTGAGAGTCGGGGATCAGTCCTGCAAGCTACGGAGTCACTACAGGGAGAGGTCTCATCACTAGAA
CD300A NM_007261.2 0-100 ATAGCCGAAGAACCTGCAGCCTCAACCA
D35 NM 001775.2 1035- CCTTGACTCCTTGTGGTTTATGTCATCATACATGACTCAGCATACCTGCTGGTGCAGAGCTGAAGATTTTGGAG
- : 1135 GGTCCTCCACAATAAGGTCAATGCCA
TATCTACTGGATGAGTTCCGCTGGGAGATGGAACATAGCACGTTTCTCTCTGGCCTGGTACTGGCTACCCTTCT
CD3D NM_000732.4 11020 1cCAAGTGAGCCCCTTCAAGATAC
AAGTAACAGTCCCATGAAACAAAGATGCAGTCGGGCACTCACTGGAGAGTTCTGGGCCTCTGCCTCTTATCAGT
CD3E NM_000733.2 5175 GGCGTTTGGGGECAAGATGGTAATG
AGACATCGTGGTGCTAGCTTTCCAGAAGGCCTCCAGCATAGTCTATAAGAAAGAGGGGGAACAGGTGGAGTTC
CcD4 NM_000616.3 835935 1CCTTCCCACTCGCCTTTACAGTTGAA
CDA0LE NM 000074.2 1225- GCATTTGATTTATCAGTGAAGATGCAGAAGGGAAATGGGGAGCCTCAGCTCACATTCAGTTATGGTTGACTCTG
- : 1325 GGTTCCTATGGCCTTGTTGGAGGGGG
CDad NM 0006103 2460- GTGGGCAGAAGAAAAAGCTAGTGATCAACAGTGGCAATGGAGCTGTGGAGGACAGAAAGCCAAGTGGACTCAA
- : 9560 CGGAGAGGCCAGCAAGTCTCAGGAAAT
TTCACCCTGAACATCCACCCCGTGGAGGAAGAGGACGCCGCCACCTACTACTGCCAGCACAGCAGAGAGCTG
CD45R-scfv SCFV006.1 222-322 (CCTTCACCTTCGGCTCCGGCACCAAGE
GCCATATTGGTTATTCAGGTGATAGCCTATATCCTCGCTGTGGTTGGACTGAGTCTCTGTATTGCGGCGTGTAT
cD47 NM_001777.3 897997 ) CCAATGCATGGCCCTCTTCTGATTT
ATTCAGCGGCTCTGGCTCCGGCACCGACTTCACTCTGATGATCTCTCGGGTGGAGGCCGAGGACCTGGGCGT
CDS6R-scfv SCFV008.1 197-297  GTACTACTGCTTTCAGGGCAGCCACGTG
GTGCTTGAGTCTCTTCCATCTCCCACACTAACTTGTGCATTGACTAATGGAAGCATTGAAGTCCAATGCATGATA
CD58 NM_001779.2 478578 - pAGAGCATTACAACAGCCATCGAG
GTCATCATCGCAGTGGGTGTCTTCCTCTTCCTGGTGGCTTTTGTGGGCTGCTGCGGGGCCTGCAAGGAGAACT
CD63 NM_001780.4 350450 ATTGTCTTATGATCACGTTTGCCATCT
AGGACATGAACTTTCTAAAACGATACGCAGGTAGAGAGGAACACTGGGTTGGACTGAAAAAGGAACCTGGTCA
CD69 NM_001781.1 460-560  CCATGGAAGTGGTCAAATGGCAAAGA
CCTACACCTGCCAGGCCATCACGGAGGTCAATGTCTACGGCTCCGGCACCCTGGTCCTGGTGACAGAGGAAC
CD7 NM_006137.6 440540 N GTCCCAAGGATGGCACAGATGCTCGGA
D80 NM 0051913 1288- AAAGATCTGAAGGTCCCACCTCCATTTGCAATTGACCTCTTCTGGGAACTTCCTCAGATGGACAAGATTACCCC
- : 1388 ACCTTGCCCTTTACGTATCTGCTCTT
TATGGGACTGAGTAACATTCTCTTTGTGATGGCCTTCCTGCTCTCTGGTGCTGCTCCTCTGAAGATTCAAGCTTA
CD86 NM_006889.3 146-246 1 TTCAATGAGACTGCAGACCTGCCA
CDBA NM 0017685 1320- GCTCAGGGCTCTTTCCTCCACACCATTCAGGTCTTTCTTTCCGAGGCCCCTGTCTCAGGGTGAGGTGCTTGAGT
- : 1420 CTCCAACGGCAAGGGAACAAGTACTT
COML NM 0043602 1230- CGATAATCCTCCGATCTTCAATCCCACCACGTACAAGGGTCAGGTGCCTGAGAACGAGGCTAACGTCGTAATCA
- : 1330 CCACACTGAAAGTGACTGATGCTGAT
TCGCTGGCGCTTCATGGAGAACTTCCAAAAGGTGGAAAAGAT CGGAGAGGGCACGTACGGAGTTGTGTACAAA
CDK2 NM_001798.2 220-320  GCCAGAAACAAGTTGACGGGAGAGGTG
CDKa NM 000075.2 1055- ACTTTTAACCCACACAAGCGAATCTCTGCCTTTCGAGCTCTGCAGCACTCTTATCTACATAAGGATGAAGGTAAT
- : 1155 CCGGAGTGAGCAATGGAGTGGCTGC
COKNIA NM 000389.2 1975- CATGTGTCCTGGTTCCCGTTTCTCCACCTAGACTGTAAACCTCTCGAGGGCAGGGACCACACCCTGTACTGTTC
- : 2075 TGTGTCTTTCACAGCTCCTCCCACAA
GCTTCCGAGAGGGGTTCGGGCCGCGTAGGGGCGCTTTGTTTTGTTCGGTTTTGTTTTTTTGAGAGTGCGAGAG
CDKN1B NM_004064.2 365465 ) GGCGGTCGTGCAGACCCGGGAGAAAG
CDKNZA NM 000077.3 975- AAGCGCACATTCATGTGGGCATTTCTTGCGAGCCTCGCAGCCTCCGGAAGCTGTCGACTTCATGACAAGCATTT
- : 1075 TGTGAACTAGGGAAGCTCAGGGGGGT
COKNZG NM 001262. 1295- ATAATGTAAACGTCAATGCACAAAATGGATTTGGAAGGACTGCGCTGCAGGTTATGAAACTTGGAAATCCCGAG
- : 1395 ATTGCCAGGAGACTGCTACTTAGAGG
CEBPA NM 004364.2 1320- GAGCTGGGAGCCCGGCAACTCTAGTATTTAGGATAACCTTGTGCCTTGGAAATGCAAACTCACCGCTCCAATGC
- : 1420 CTACTGAGTAGGGGGAGCAAATCGTG
CAAGACCCTTGTGAGCTTCCCTAGTCTAAGAGTAGGATGTCTGCTGAAGTCATCCATCAGGTTGAAGAAGCACT
CFLAR NM_003879.3 445545 [GATACAGATGAGAAGGAGATGCTGC
CFLAR NM_ 0011271831 653.753  TAGAGTGCTGATGGCAGAGATTGGTGAGGATTTGGATAAATCTGATGTGTCCTCATTAATTTTCCTCATGAAGGA

TTACATGGGCCGAGGCAAGATAAGC
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1303-

GATATGGTGATATACTTTAGTGCTTTGTGCCTGCAAATTTCAAGACACCTTCATCTAAATATATTCAAGACTGCAT

CHPT1 NM_020244.2 1403 GTCATCAAGCACCTGAACAGGTTC
GCCTGAGCAAGGACATTTTCAAGCACATAGGACCAGATGAAGTGATCGGTGAGAGTATGGAGATGCCAGCAGA
CIITA NM_000246.3 470570 ) GTTGGGCAGAAAAGTCAGAAAAGACC
CITED?2 NM 006079.3 965- AGGAGCTGCCCGAACTCTGGCTGGGGCAAAACGAGTTTGATTTTATGACGGACTTCGTGTGCAAACAGCAGCC
- : 1065 CAGCAGAGTGAGCTGTTGACTCGATCG
GTGATGGGGCCAAGATTGGGAACTGCCCATTCTCCCAGAGACTGTTCATGGTACTGTGGCTCAAGGGAGTCAC
cLic1 NM_001288.4 310-410  Cr7CAATGTTACCACCGTTGACACCAA
CLNK NM 0529642 1108- GAAGGAGAACAAGGATGGTAGTTTCTTGGTCCGAGATTGTTCCACAAAATCCAAGGAAGAGCCCTATGTTTTGG
- : 1208 CTGTGTTTTATGAGAACAAAGTCTAC
CTGATCTACGCCGCCAGCAGCCTGAAGAGCGGCGTGCCCAGCCGGTTTAGCGGCTCTGGCTCTGGCGCCGAC
C-MET-scv SCFV004.1 138-238  1CACCCTGACCATCAGCAGCCTGCAGC
CREBL NM 004379.3 4855- TTTGATGGTAGGTCAGCAGCAGTGCTAGTCTCTGAAAGCACAATACCAGTCAGGCAGCCTATCCCATCAGATGT
- : 4955 CATCTGGCTGAAGTTTATCTCTGTCT
CTCCACCTCCTCGCGTCCGTAATCAGTGACGAGGTCCGCTACGTAAATCCCTTTGCGGCGGACAAATGACCAT
CREM NM_001881.2 260-360 o AAACAGTTGAATCCCAGCATGATGG
CAACCACCCCTGCTACGCAGCCATGTTTGGGCCTAAAGGCTTTGGGCGGGGCGGAGCCGAGAGCCACACTTT
CRIP1 NM_001311.4 269-369 ) AGTAAACCAGGTGGTGGAGACCCCAT
CRLF2 NM 022148.2 1420- CAAGGCAGCACGTCCAAAATGCTGTAAAACCATCTTCCCACTCTGTGAGTCCCCAGTTCCGTCCATGTACCTGT
- : 1520 TCCATAGCATTGGATTCTCGGAGGAT
TCAAATTCTTCTGCCTAGCCTTAGCCATTAGAGAGAGGTCCTGCTAAAGATGGACTGCAAATGCGCTTGATGGA
CSAD NM_015989.4 205-305  p\GGAGATGTCAATTCCACTGAAGTCC
AGATGAGGCTGGCCAAGCCGGGGAGCTGCTCTCTCATGAAACAAGAGCTAGAAACTCAGGATGGTCATCTTGG
CSF2 NM_000758.2 475515 GGGACCAAGGGGTGGGCCACAGCCAT
1930- CCATTCCCACCATTGTTCCTCCACCGTCCCACACTTTAGGGGGTTGGTATCTCGTGCTCTTCTCCAGAGATTAC
CSNK2AL NM_177559.2 2030 AAAAATGTAGCTTCTCAGGGGAGGCA
CTGE NM 0019012 1100- ACCACCCTGCCGGTGGAGTTCAAGTGCCCTGACGGCGAGGTCATGAAGAAGAACATGATGTTCATCAAGACCT
- : 1200 GTGCCTGCCATTACAACTGTCCCGGAG
AGTCTGTGCGGCAACCTACATGATGGGGAATGAGTTGACCTTCCTAGATGATTCCATCTGCACGGGCACCTCCA
CTLA4 NM_005214.3 405505 GrGGAAATCAAGTGAACCTCACTATC
TCGCCCAGCTAGCCGCAGAAATGACTGCTGTCCATGCAGGCAACATAAACTTCAAGTGGGATCCTAAAAGTCTA
CTNNA1 NM_001903.2 75175 GAGATCAGGACTCTGGCAGTTGAGAG
1815- TCTTGCCCTTTGTCCCGCAAATCATGCACCTTTGCGTGAGCAGGGTGCCATTCCACGACTAGTTCAGTTGCTTG
CTNNB1 NM_001096210.1 1915 TTCGTGCACATCAGGATACCCAGCGC
TGATGCCAACAAACTGTATTGCAGTGAAGTGCTGGCCATATTGCTCCAGGACAATGATGAAAACAGGGAATTGC
CTNNBLL NM_030877.3 855-955  11GGGGAGCTGGATGGAATCGATGTG
TGCTCGGTTATGGGACCACAAGAAAAAAAAGTAGTGGTGTACCTTCAGAAGCTGGATACAGCATATGATGACCT
CTSC NM_001114173.1 260-360  1GGCAATTCTGGCCATTTCACCATCA
CTSD NM 001909.3 1495- GAAGCCGGCGGCCCAAGCCCGACTTGCTGTTTTGTTCTGTGGTTTTCCCCTCCCTGGGTTCAGAAATGCTGCC
- : 1595 TGCCTGTCTGTCTCTCCATCTGTTTGG
AGCACCACGGTGTGACGAAATGCAACATCACGTGCAGCAAGATGACATCAAAGATACCTGTAGCTTTGCTCATC
CX3CL1 NM_002996.3 140-240 ) CTATCAACAGAACCAGGCATCATG
CX3CR1 NM 001337.3 1040- GGGCGCTCAGTCCACGTTGATTTCTCCTCATCTGAATCACAAAGGAGCAGGCATGGAAGTGTTCTGAGCAGCA
- : 1140 ATTTTACTTACCACACGAGTGATGGAG
GCAGAGGAACCTCCAGTCTCAGCACCATGAATCAAACTGCGATTCTGATTTGCTGCCTTATCTTTCTGACTCTAA
CXCL10 NM_001565.1 40-140 GTGGCATTCAAGGAGTACCTCTCTC
GGGCCTGAGGTTTGCCAGCATTTAGACCCTGCATTTATAGCATACGGTATGATATTGCAGCTTATATTCATCCAT
CXCL12 NM_199168.2 505605 CCTGTACCTGTGCACGTTGGAAC
CXCL9 NM 002416.1 1975- CACCATCTCCCATGAAGAAAGGGAACGGTGAAGTACTAAGCGCTAGAGGAAGCAGCCAAGTCGGTTAGTGGAA
- : 2075 GCATGATTGGTGCCCAGTTAGCCTCTG
CXCR1 NM 0006342 1950- GCAGCCACCAGTCCATTGGGCAGGCAGATGTTCCTAATAAAGCTTCTGTTCCGTGCTTGTCCCTGTGGAAGTAT
- : 2050 CTTGGTTGTGACAGAGTCAAGGGTGT
GTGAGTGACCACCAAGTGCTAAATGACGCCGAGGTTGCCGCCCTCCTGGAGAACTTCAGCTCTTCCTATGACT
CXCR3 NM_001504.1 80-180 ATGGAGAAAACGAGAGTGACTCGTGCT
GTCACTATGGGAAAAGATGGGGAGGAGAGTTGTAGGATTCTACATTAATTCTCTTGTGCCCTTAGCCCACTACT
CXCR4 NM_001008540.1 135235 1CAGAATTTCCTGAAGAAAGCAAGCC
CGAGAAAACAAGTGCCATTGCAAATGTTGCCAAAATACAGACACTGGATGCCCTGAATGACGCACTGGAGAAG
DAPL1 NM_001017920.2 190-290  CrCAACTATAAATTTCCAGCAACAGTG
AGGCCTTACTTTCCAGATCCAGATCCTTGTGCATACAACTGACTTGTGTGGGTGAGGCTTGCAGAAAAAATCAG
DEC1 NM_017418.2 190-290  orAGAACAGCCTTGGGGGTAGTGGCA
CTGAAGATCGACAGCAGCAACGAGCTGGGCTTCATCGTGAAGCAGGTGTCCAGCCAGCCCGACAACTCCTTCT
DECTIN-IR SCFV010.1 210-370 oG ATCGGCCTGAGCAGGCCCCAGACCG
DGKA NM 001345.4 1375- TTCCTAACACCCACCCACTTCTCGTCTTTGTCAATCCTAAGAGTGGCGGGAAGCAGGGGCAAAGGGTGCTCTG
- : 1475 GAAGTTCCAGTATATATTAAACCCTCG
TGCGAGATGACAATGGGAACATCCTAGACCCTGACGAAACCAGCACCATTGCCCTCTTCAAGGCCCATGAGGT
DOCKS NM_024940.6 630-730  GGCCTCCAAAAGGATTGAGGAAAAGAT
GCCAGGGACCCAGCTGTACGACTGGCCCTACAGGTTTCTGCGGCGCTTTGGGCGGGACAAGGTAACCTTTTCC
DOK2 NM_003974.2 650-750  117GAGGCAGGCCGTCGCTGCGTCTCT
DPP4 NM 001935.3 2700- CAGCAGTCAGCTCAGATCTCCAAAGCCCTGGTCGATGTTGGAGTGGATTTCCAGGCAATGTGGTATACTGATGA
- : 2800 AGACCATGGAATAGCTAGCAGCACAG
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ATGGGTTTAACTCTCCTTTTGCCAGTCACCACCAGCCTGACCTCATACACTTTTAGTACAATGGAGTGGCTGAG

DUSP16 NM_030640.2 615715 CTTTGAGCACACCACCATTACATCA
EGFR-scfv_ SCV015.1 2107 AGATGACCCAGAGCCCTAGCAGCCTGAGCGCCAGCGTGGGCGACAGAGTGACCATCACCTGCCGGTCCAGCC
(NIMO CAR) ' AGAACATCGTGCACAGCAACGGCAACAC
3975- AGCAGCATGGACGACCTGATACGCCACTGTAACGGGAAGCTGGGCAGCTACAAAATCAATGGCCGGACGAAA
EGLN1 NM_022051.1 4075 GCCATGGT
AAGCTACATGGTGGGATCCTGCGGATATTTCCAGAGGGGAAATCATTCATAGCAGATGTGGAGCCCATTTTTGA
EGLN3 NM_022073.3 800900 -AGACTCCTGTTCTTCTGGTCAGATC
CCTGAACAGTCCTCGGTGAATCTGAGAGGAGAGGATGGGGTAAGGCAGAAGCACCAGCTGTACTACTAGAAGG
EIF1 NM_005801.3 869969  CAGCTTTTGGTGGTAGATCCCCTGGTG
AGCTCTGGAGGGCTCTGATAATCCCGTTGTCAGCTCTCTGAAAAGACAGCATGGCTATTACCCTACAGCCCAGT
ELF4 NM_001421.3 335435 GACCTGATCTTTGAGTTCGCAAGCAA
AGACCCAGTTCACCTGCCCCTTCTGCAACCACGAGAAATCCTGTGATGTGAAAATGGACCGTGCCCGCAACAC
ELOF1 NM_032377.3 125225 (GGAGTCATCTCTTGTACCGTGTGCCT
TTCGAGTAACTTTAGGAAAATGAGCTGCTGGACTCCTCAGTCAATCTGTCCTTTCTAGTCAATGAAAAAGACAGG
ENTPDL NM_001776.4 225325 GTTTGAGGTTCCTTCCGAAACGGGG
EOMES NM 005442.2 1670- ATCCCATGCCCTGGGGTATTACCCAGACCCAACCTTTCCTGCAATGGCAGGGTGGGGAGGTCGAGGTTCTTAC
- : 1770 CAGAGGAAGATGGCAGCTGGACTACCA
EPHA? NM 0044312 1525- GAGCCGAGTGTGGAAGTACGAGGTCACTTACCGCAAGAAGGGAGACTCCAACAGCTACAATGTGCGCCGCAC
- : 1625 CGAGGGTTTCTCCGTGACCCTGGACGAC
GCAGCGTTGGCACCGGCGAACCATGGCTGGGATTTTCTATTTCGCCCTATTTTCGTGTCTCTTCGGGATTTGCG
EPHA4 NM_004438.3 20-120 ACGCTGTCACAGGTTCCAGGGTATAC
CAAAGCAGGCTTCGAGGCCGTTGAGAATGGCACCGTCTGCCGAGGTTGTCCATCTGGGACTTTCAAGGCCAAC
EPHB2 NM_017449.2 785-885  AAGGGGATGAGGCCTGTACCCACTGT
ETV6 NM 001987 4 3840- GTATGAATATGAAATCAGAGACCAGGGCATGATGTTGCTAGGATTAGAGCCTCTCAGTCTGGCCTCTTCACCCA
- : 3940 AGTGCAAGAACTCAGTCTCTTACTGT
FADD NM 0038242 1560- TGAGACTGCTAAGTAGGGGCAGTGATGGTTGCCAGGACGAATTGAGATAATATCTGTGAGGTGCTGATGAGTG
- : 1660 ATTGACACACAGCACTCTCTAAATCTT
3526- TGCCCAATAGATTCAAGAGAAGCTAAGCGGAAATGGAGGGTGGAAGGTGTGATCTGTGGGACTGTCTGGGCCT
FAM129A NM_052966.2 3626 GTTACTCATCCTGCTATCAATTTCTTA
FANCC NM 000136.2 2130- GACTCAGTCAGACATGTTCACTAATGACTCAAGTGAGCCTTCGGTACTCCTGGTGCCCGCCCGGCCAGACCGT
- : 2230 CAGCTTGATAATTACTAAAGCAAAGGC
CACCGGGGCTTTTCGTGAGCTCGTCTCTGATCTCGCGCAAGAGTGACACACAGGTGTTCAAAGACGCTTCTGG
FAS NM_000043.3 90-190 GGAGTGAGGGAAGCGGTTTACGAGTGA
TCCATGCCTCTGGAATGGGAAGACACCTATGGAATTGTCCTGCTTTCTGGAGTGAAGTATAAGAAGGGTGGCCT
FASLG NM_000639.1 625-725  1GTGATCAATGAAACTGGGCTGTACT
CCTATTCCTGTTCTATGGTGGGGCTCCATTGCGAGACTTCAGATTGAGAAATCAGATGAAGTTTCAAGAAAAGG
FCGR3B NM_000570.3 73-173 AAACTGGCAGGTGACAGAGATGGGTG
CAATTCAGCAGGATCGAGGAGGTGTTCAAAGAAGTCCAAAACCTCAAGGAAATCGTAAATAGTCTAAAGAAATC
FGL2 NM_006682.2 250-350  17GCCAAGACTGCAAGCTGCAGGCTG
FLT1 NM 002019.2 5615- TTCAACTGCTTTGAAACTTGCCTGGGGTCTGAGCATGATGGGAATAGGGAGACAGGGTAGGAAAGGGCGCCTA
- : 5715 CTCTTCAGGGTCTAAAGATCAAGTGGG
FLT3LG NM 001459.2 927- CCTCCCCAGAATGGAGGCAACGCCAGAATCCAGCACCGGCCCCATTTACCCAACTCTGTACAAAGCCCTTGTC
- : 1027 CCCATGAAATTGTATATAAATCATCCT
FOS NM 005252.2 1475- ACTCAAGTCCTTACCTCTTCCGGAGATGTAGCAAAACGCATGGAGTGTGTATTGTTCCCAGTGACACTTCAGAG
- : 1575 AGCTGGTAGTTAGTAGCATGTTGAGC
FOXO1 NM 002015.3 1526- TCTCATCACCAACATCATTAACTGTTTCGACCCAGTCCTCACCTGGCACCATGATGCAGCAGACGCCGTGCTAC
- : 1626 TCGTTTGCGCCACCAAACACCAGTTT
FOXO3 NM 001455.2 1860- CCGGAACGTGATGCTTCGCAATGATCCGATGATGTCCTTTGCTGCCCAGCCTAACCAGGGAAGTTTGGTCAATC
- : 1960 AGAACTTGCTCCACCACCAGCACCAA
FOXP1 NM 0326825 6758- CCTGAAAATCAGATTTACAATGCTGAAGGCATTTCTTGGGCCCAGTGTAGCTCACGCAATCTCTGCTACCCATAA
- : 6358 GCCTTGATGAAGATGATACAGTCCG
FOXP3 NM 014009.3 1230- GGGCCATCCTGGAGGCTCCAGAGAAGCAGCGGACACTCAATGAGATCTACCACTGGTTCACACGCATGTTTGC
- : 1330 CTTCTTCAGAAACCATCCTGCCACCTG
GTCTTTGGAGGTGTGAACTCTTCGTCTCATACGGGGACCTTGCGTACGAGAGGAGGAACAGGAGTGACACTCT
FYN NM_002037.3 765-865  11GTGGCCCTTTATGACTATGAAGCAC
701 NM 003505.1 2430- GTGCCAATCCTGACATCTCGAGGTTTCCTCACTAGACAACTCTCTTTCGCAGGCTCCTTTGAACAACTCAGCTC
- : 2530 CTGCAAAAGCTTCCGTCCCTGAGGCA
G6PD NM 000402.2 1155- ACAACATCGCCTGCGTTATCCTCACCTTCAAGGAGCCCTTTGGCACTGAGGGTCGCGGGGGCTATTTCGATGA
- : 1255 ATTTGGGATCATCCGGGACGTGATGCA
GABPA NM 002040.3 1160- GACCAAGTCCTGCATTGGGTGGTTTGGGTAATGAAGGAATTCAGCATGACCGATATAGACCTCACCACACTCAA
- : 1260 CATTTCGGGGAGAGAATTATGTAGTC
GTTACTCCCTACACTGATGCAAGGATTACAGAAACTGATGCCAAGGGGCTGAGTGAGTTCAACTACATGTTCTG
GADDA5A NM_001924.2 865965  5GGGCCCGGAGATAGATGACTTTGCA
TGTGGACCCAGACAGCGTGGTCCTCTGCCTCTTGGCCATTGACGAGGAGGAGGAGGATGACATCGCCCTGCA
GADD45B NM_015675.2 365465 ATCCACTTCACGCTCATCCAGTCCTTC
1140- CGAGCCCAAACCCTCAATCCCAATGCCCTCATCCATCCTGTTTCCACTGTTACTGATCATCGCAGCCAGATATCA
GAL3STA NM_024637.4 1240 AGCCCTGCCTCTTTCGATTTGGGGT
GAS? NM 005256.3 915- GATCTCCCGTGTGGATGGCAAAACATCCCCTATCCAAAGCAAATCTCCAACTCTAAAGGACATGAATCCAGATA
- : 1015 ACTACTTGGTGGTCTCTGCCAGTTAT
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1495-

GAAGAAGGAAGGGATCCAGACTCGGAACCGGAAGATGTCCAACAAGTCCAAGAAGAGCAAGAAAGGGGCGGA

GATA2 NM_032638.3 1595 GTGCTTCGAGGAGCTGTCAAAGTGCATG
2835- AAGAGTCCGGCGGCATCTGTCTTGTCCCTATTCCTGCAGCCTGTGCTGAGGGTAGCAGTGTATGAGCTACCAG
GATA3 NM_001002295.1 2935 CGTGCATGTCAGCGACCCTGGCCCGAC
AGACAGACACCCTGCTCCTCTGGGTGTCCGGCACCTGTGGCGACATCGTGATGAGCAGAAGCCCCAGCAGCC
gBAD-IR-scfv SCFV001.1 1-101 TGGCCGTGTCCGTGGGCGAGAAGTGAC
ACAAGCAACAGTAACTAGTGTCTTGGAATATCTGAGTAATTGGTTTGGAGAAAGAGACTTTACTCCAGAATTGGG
GEMINZ NM_001009182.1 537-637  pAGATGGCTTTATGCTTTATTGGCT
GAIL NM 005263.2 2235- TCATCACTGGAGGTAAAAGCACAAGCAATGCCTGTGGACAAGATGTCATTCATTCACTCAGCAAATGTTCATGG
- : 2335 ATCACCGGCTACCAAGGTACCAGGCA
CTGCGTTCGAATCCATAACAAGTTCCGATCAGAGGTGAAACCAACAGCCAGTGATATGCTATACATGACTTGGG
GLIPRL NM_006851.2 255-355 ) CCCAGCACTAGCCCAAATTGCAAAA
GLOL NM 006706.1 1240- GGAAATGATATGGTACCCAGACACTGGGCTAGGCTGCAACTTTATCTCATTTAATACTCCCAGCTGTCATGTGA
- : 1340 GAAAGAAAGCAGGCTAGGCATGTGAA
CAGGAGCTGGGCCGTGACTACAGGACCTGTCTGACGATAGTCCAAAAACTGAAGAAGATGGTGGATAAGCCCA
GNLY NM_006433.2 305-405  CCCAGAGAAGTGTTTCCAATGCTGCGA
GSK3B NM 002083.2 925- ACTGATTATACCTCTAGTATAGATGTATGGTCTGCTGGCTGTGTGTTGGCTGAGCTGTTACTAGGACAACCAATA
- : 1025 TTTCCAGGGGATAGTGGTGTGGATC
AGACCCTACATGGTCCTACTTAGTCTTGACAGAAAAACCATCTGTGCTGGGGCTTTGATTGCAAAAGACTGGGT
GZMA NM_006144.2 155-255  Gr7TGACTGCAGCTCACTGTAACTTGA
ACACTACAAGAGGTGAAGATGACAGTGCAGGAAGATCGAAAGTGCGAATCTGACTTACGCCATTATTACGACAG
GZMB NM_004131.3 540-640 1) CCATTGAGTTGTGCGTGGGGGACC
AAAAAAGGGACACCTCCAGGAGTCTACATCAAGGTCTCACACTTCCTGCCCTGGATAAAGAGAACAATGAAGCG
GZMH NM_033423.3 705805 C1CTAACAGCAGGCATGAGACTAAC
ATCCTCTTCCTGCTTTTGCTCCCAGTGGCTGCAGCTCAGACGACTCCAGGAGAGAGATCATCACTCCCTGCCTT
HCST NM_001007469.1 132-232 1pCCCTGGCACTTCAGGCTCTTGTT
CAAGCCGGTCATGTCCAAAGTAATGGAGATGTTCCAGCCTAGTGCGGTGGTCTTACAGTGTGGCTCAGACTCC
HDAC1 NM_004964.2 785885 CrATCTGGGGATCGGTTAGGTTGCTTC
HDAC2 NM 0015271 930- AAGCCTATTATCTCAAAGGTGATGGAGATGTATCAACCTAGTGCTGTGGTATTACAGTGTGGTGCAGACTCATTA
- : 1030 TCTGGTGATAGACTGGGTTGTTTCA
CCTGCAGCGCCAGCAGCAGCGTGTCCTACATGCACTGGTATCAGCAGAAGTCCGGCACTAGCCCCAAGCGGT
HER2-sclv SCFV014.1 64164 CGATCTACGACACCTACAAGCTCGCCAG
HERV-K SCRVOI2.1 137237 CGGCGGCACCAGCTACAACCAGAAGTTCAAGGACAAGGCCATCCTGACCGTGGACAAGAGCAGCAGCACCGE
6H5-sciv : CTACATGGAACTGCGGAGCCTGACCAGC
HLA-A NM 0021165 1000- GGAAGAGCTCAGATAGAAAAGGAGGGAGTTACACTCAGGCTGCAAGCAGTGACAGTGCCCAGGGCTCTGATGT
- : 1100 GTCCCTCACAGCTTGTAAAGTGTGAGA
CTGTCAACATGGGTAAAGGAGACCCCAACAAGCCGCGGGGCAAAATGTCCTCGTACGCCTTCTTCGTGCAGAC
HMGB2 NM_001130688.1 125225 C1600aGGAAGAGCACAAGAAGAAACA
1117- AACAATAGGAAGCTATGTGTATCTTCTGTGTAAAGCAGTGGCTTCACTGGAAAAATGGTGTGGCTAGCATTTCC
HOPX NM_001145460.1 1217 CTTTGAGTCATGATGACAGATGGTGT
HOXALO NM 0189513 1503- TTCTATAGAGATAGATATTGTCCTAAGTGTCAAGTCCTGACTGGGCTGGGTTTGCTGTCTTGGGGTCCCACTGC
- : 1603 TCGAAATGGCCCCTGTCTTCGGCCGA
HOXAQ NM 152739.3 1015- GGCTCTAAACCTCAGGCCACATCTTTTCCAAGGCAAACCCTGTTCAGGCTGGCTCGTAGGCCTGCCGCTTTGAT
- : 1115 GGAGGAGGTATTGTAAGCTTTCCATT
TGTCCGTTTAAATGCTGCTGGGAGACTCGTAAAAAAATCATCGTGGACCTGGAGGATGAGAGGGGCGAGCTTT
HOXB3 NM_002146.4 60-160  ATTTCGGTCGGATTGCGGTGTGGTGGT
HOXB4 NM 024015.4 1340- CCTTTCTTTGTCCCCCACTCCCGATACCCAGCGAAAGCACCCTCTGACTGCCAGATAGTGCAGTGTTTTGGTCA
- : 1440 CGGTAACACACACACACTCTCCCTCA
TGTGATGAAGGAGATGGGAGGCCATCACATTGTAGCCCTCTGTGTGCTCAAGGGGGGCTATAAATTCTTTGCTG
HPRTL NM_000194.1 240-340 5 CTGCTGGATTACATCAAAGCACTG
HRHL NM 0008612 3055- GTGGCAGCTCAAAATGATATGTTTGAGTAGACGAACAGCTGACATGGAGTTCCCGTGCACCTACGGAAGGGGA
- : 3155 CGCTTTGAAGGAACCAAGTGCATTTTT
GCGGTCCTCATCCTCATCACCGTTGCTGGCAATGTGGTCGTCTGTCTGGCCGTGGGCTTGAACCGCCGGCTCC
HRH2 NM_022304.1 600-700 5 CAACCTGACCAATTGTTTCATCGTGT
Human CDI9R-  ¢ry 009 215315 CTTCACCATCAGCAGCCTGCAGCCCGAGGACATCGCCACCTACTACTGCCAGCAGTACCAGAGCCTGCCCTAC
sciv : ACCTTCGGCCAGGGCACCAAGCTGCAG
AACTCTGGCACCCAGGCATGAAGCACGTTGGCCAGTTTTCCTCAACTTGAAGTGCAAGATTCTCTTATTTCCGG
ICOS NM_012002.2 640-740  ACCACGGAGAGTCTGACTTAACTAC
ICOSLG NM 015259.4 1190- CTGCTGGCGTTGGCTGTGATCCTGGAATGAGGCCCTTTCAAAAGCGTCATCCACACCAAAGGCAAATGTCCCC
- : 1290 AAGTGAGTGGGCTCCCCGCTGTCACTG
CGGATATCAGCATCCTGTCCTTGCAGGCTTCTGAATTCCCTTCTGAGTTAATGTCAAATGACAGCAAAGCACTGT
D2 NM_002166.4 505-605  G1GGCTGAATAAGCGGTGTTCATGA
AGGAAGCCTGTTTGCAATTTAAGCGGGCTGTGAACGCCCAGGGCCGGCGGGGGCAGGGCCGAGGCGGGCCA
ID3 NM_002167.3 195295 rTGAATAAAGAGGCGTGCCTTCCAGGC
CTATTATAAGATGCTCTGAAAACTCTTCAGACACTGAGGGGCACCAGAGGAGCAGACTACAAGAATGGCACACG
IDO1 NM_002164.3 50-150  CTATGGAAAACTCCTGGACAATCAGT
ATCCCTCTCTTTATCAACAAACTTGCAAGAAAGATTAAGGAGGAAGGAATAACATCTGGTCCAACATGAAAACAA
IFNAL NM_024013.1 585-685  T1CTTATTGACTCATACACCAGGTC
IENG NM 000619.2 970- ATACTATCCAGTTACTGCCGGTTTGAAAATATGCCTGCAATCTGAGCCAGTGCTTTAATGGCATGTCAGACAGAA
- : 1070 CTTGAATGTGTCAGGTGACCCTGAT
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1140-

CCCGGGCAGCCATCTGACTCCAATAGAGAGAGAGAGTTCTTCACCTTTAAGTAGTAACCAGTCTGAACCTGGCA

IFNGR1 NM_000416.1 1240 GCATCGCTTTAAACTCGTATCACTCC
TCGGGGGGCCATCAGGATTGAGAAAAATGCTGACCTCTGTTACCTCTCCACTGTGGACTGGTCCCTGATCCTG
IGFIR NM_000875.2 455555 GATGCGGTGTCCAATAACTACATTGTG
KZF1 NM 006060.3 4485- CCGCTGTGTACTACTGTGTGCCTAGATTCCATGCACTCTCGTTGTGTTTGAAGTAAATATTGGAGACCGGAGGG
— : 4585 TAACAGGTTGGCCTGTTGATTACAGC
945- CCATGTACCTCCTATGGAAGATTGTAAGGAACAAGAGCCTATTATGGACAACAATATTTCTCTGGTGCCTTTTGA
IKZF2 NM_001079526.1 1045 GAGACCTGCTGTCATAGAGAAGCTC
AAGGATCAGCTGGACAACTTGTTGTTAAAGGAGTCCTTGCTGGAGGACTTTAAGGGTTACCTGGGTTGCCAAGC
IL10 NM_000572.2 230-330  CTTGTCTGAGATGATCCAGTTTTACC
TGCCCAGCCCTCCGTCTGTGTGGTTTGAAGCAGAATTTTTCCACCACATCCTCCACTGGACACCCATCCCAAAT
ILIORA NM_001558.2 150-250  CAGTCTGAAAGTACCTGCTATGAAGT
CTTTCTAGATCAAAACATGCTGGCAGTTATTGATGAGCTGATGCAGGCCCTGAATTTCAACAGTGAGACTGTGC
IL12A NM_000882.2 75875 CACAAAAATCCTCCCTTGAAGAACCG
IL12B NM 002187 2 1435- GCAAGGCTGCAAGTACATCAGTTTTATGACAATCAGGAAGAATGCAGTGTTCTGATACCAGTGCCATCATACAC
— : 1535 TTGTGATGGATGGGAACGCAAGAGAT
IL12RB1 NM 005535.1 1292- AGGAAAAGTGTTACTACATTACCATCTTTGCCTCTGCGCACCCCGAGAAGCTCACCTTGTGGTCTACGGTCCTG
— : 1392 TCCACCTACCACTTTGGGGGCAATGC
IL12RB2 NM 001550.2 1315- CCTCCGTGGGACATTAGAATCAAATTTCAAAAGGCTTCTGTGAGCAGATGTACCCTTTATTGGAGAGATGAGGG
— : 1415 ACTGGTACTGCTTAATCGACTCAGAT
TTTCTTTCTGATGTCAAAAATGTCTTGGGTAGGCGGGAAGGAGGGTTAGGGAGGGGTAAATTCCTTAGCTTAG
IL13 NM_002188.2 516-616  ACCTCAGCCTGTGCTGCCCGTCTTCA
IL15 NM 1721741 1685- AGGGTGATAGTCAAATTATGTATTGGTGGGGCTGGGTACCAATGCTGCAGGTCAACAGCTATGCTGGTAGGCT
— : 1785 CCTGCCAGTGTGGAACCACTGACTACT
CGCTCGCCCGGGGAGTCCAGCGGTGTCCTGTGGAGCTGCCGCCATGGCCCCGCGGCGGGCGCGCGGCTGE
IL15RA NM_002189.2 39-139 CGGACCCTCGGTCTCCCGGCGCTGCTACTG
TACTACAACCGATCCACCTCACCTTGGAATCTCCACCGCAATGAGGACCCTGAGAGATATCCCTCTGTGATCTG
ILL7A NM_002190.2 240-340  GGAGGCAAAGTGCCGCCACTTGGGCT
GCCCGCCTGTGCCAGGAGGTAGTATGAAGCTTGACATTGGCATCATCAATGAAAACCAGCGCGTTTCCATGTCA
ILL7F NM_052872.3 210-310  GTAACATCGAGAGCCGCTCCACCTC
IL17RA NM 014339.4 3020- CTACTATGTGGCGGGCATTTGGGATACCAAGATAAATTGCATGCGGCATGGCCCCAGCCATGAAGGAACTTAA
— : 3120 CCGCTAGTGCCGAGGACACGTTAAACG
GACAGTCAGCAAGGAATTGTCTCCCAGTGCATTTTGCCCTCCTGGCTGCCAACTCTGGCTGCTAAAGCGGCTG
IL18 NM_001562.2 48-148 CCACCTGCTGCAGTCTACACAGCTTCG
IL18R1 NM 003855.2 2025- GAATGAGGGGATTTTAAGTGTCTGAAGAGGCATTTTCTAGGGACCAGTGGGTGACTGAGTAACTGAAATGCTGC
— : 2125 TTTCACTCCCTAACACCATGGATCTG
IL1SRAP NM 003853.2 2412- GCTTGATGGACAATGGAGTGGGATTGAGACTGTGGTTTAGAGCCTTTGATTTCCTGGACTGGACTGACGGCGA
— : 2512 GTGAATTCTCTAGACCTTGGGTACTTT
LA NM 000575.3 1085- ACTCCATGAAGGCTGCATGGATCAATCTGTGTCTCTGAGTATCTCTGAAACCTCTAAAACATCCAAGCTTACCTT
— : 1185 CAAGGAGAGCATGGTGGTAGTAGCA
GGGACCAAAGGCGGCCAGGATATAACTGACTTCACCATGCAATTTGTGTCTTCCTAAAGAGAGCTGTACCCAGA
IL1B NM_000576.2 840940 GAGTCCTGTGCTGAATGTGGACTCAA
AGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTTGTCACAAACAGTGCACCTACTTCAAGTTCTACA
IL2 NM_000586.2 300400\ AGAAAACACAGCTACAACTGGAGC
IL21R NM 021798.2 2080- CGTGTTTGTGGTCAACAGATGACAACAGCCGTCCTCCCTCCTAGGGTCTTGTGTTGCAAGTTGGTCCACAGCAT
— : 2180 CTCCGGGGCTTTGTGGGATCAGGGCA
CTATCTGATGAAGCAGGTGCTGAACTTCACCCTTGAAGAAGTGCTGTTCCCTCAATCTGATAGGTTCCAGCCTT
IL22 NM_020525.4 319418 STATGCAGGAGGTGGTGCCCTTCCTG
CAGGGACAACAGTCAGTTCTGCTTGCAAAGGATCCACCAGGGTCTGATTTTTTATGAGAAGCTGCTAGGATCGG
IL23A NM_016584.2 ALLSIL AATTTTCACAGGGGAGCCTTCTCTG
AACTGCAAATTCACCTGGATGATATAGTGATACCTTCTGCAGCCGTCATTTCCAGGGCTGAGACTATAAATGCTA
IL23R NM_144701.2 710-810  AGTGCCCAAGACCATAATTTATTG
CAGGAGCTGCGGAGGGAGTTCACAGTCAGCCTGCATCTCGCCAGGAAGCTGCTCTCCGAGGTTCGGGGCCAG
IL27 NM_145659.3 143-243  GCCCACCGCTTTGCGGAATCTCACCTGC
IL2RA NM 000417 1 1000- CTTGGTAAGAAGCCGGGAACAGACAACAGAAGTCATGAAGCCCAAGTGAAATCAAAGGTGCTAAATGGTCGCC
— : 1100 CAGGAGACATCCGTTGTGCTTGCCTGC
IL2RB NM 000878.2 1980- GTCCTGCTGCCCGAGCCAGGAACTGTGTGTGTTGCAGGGGGGCAGTAACTCCCCAACTCCCTCGTTAATCACA
— : 2080 GGATCCCACGAATTTAGGCTCAGAAGC
CCACAGCTGGACTGAACAATCAGTGGATTATAGACATAAGTTCTCCTTGCCTAGTGTGGATGGGCAGAAACGCT
IL2RG NM_000206.1 595-695  NCACGTTTCGTGTTCGGAGCCGCTTT
GACACTCGCTGCCTGGGTGCGACTGCACAGCAGTTCCACAGGCACAAGCAGCTGATCCGATTCCTGAAACGGC
IL4 NM_000589.2 625-725  1CGACAGGAACCTCTGGGGCCTGGCGE
ATCATCTCACCTATGCAGTCAACATTTGGAGTGAAAACGACCCGGCAGATTTCAGAATCTATAACGTGACCTACC
ILAR NM_000418.2 705-805  1AGAACCCTCCCTCCGCATCGCAGE
CCACAGAAATTCCCACAAGTGCATTGGTGAAAGAGACCTTGGCACTGCTTTCTACTCATCGAACTCTGCTGATA
IL5 NM_000879.2 105-205  CCAATGAGACTCTGAGGATTCCTGT
TGACAAACAAATTCGGTACATCCTCGACGGCATCTCAGCCCTGAGAAAGGAGACATGTAACAAGAGTAACATGT
IL6 NM_000600.1 220-320  GTGAAAGCAGCAAAGAGGCACTGGCA
IL6R NM 000565.2 993- CTTTCTACATAGTGTCCATGTGCGTCGCCAGTAGTGTCGGGAGCAAGTTCAGCAAAACTCAAACCTTTCAGGGT
— : 1093 TGTGGAATCTTGCAGCCTGATCCGCC
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1610-

TTGCTTTGACCACTCTTCCTGAGTTCAGTGGCACTCAACATGAGTCAAGAGCATCCTGCTTCTACCATGTGGATT

IL7R NM_002185.2 1710 TGGTCACAAGGTTTAAGGTGACCCA
AAGTACTAAAGAACAACAAGTGTCCATATTTTTCCTGTGAACAGCCATGCAACCAAACCACGGCAGGCAACGCG
IL9 NM_000590.1 300400 TGACATTTCTGAAGAGTCTTCTGGA
CTGTGCGAGTGTACCGGATGCTTCCACCTCTCACCAAGAACCAGAGAAAAGAAAGAAAGTCGAAGTCCAGCCG
IRF1 NM_002198.1 510-610 N GATGCTAAGAGCAAGGCCAAGAGGAA
IRF2 NM 002199.2 1375- CAGTACCTGGAGCTTCTCTTTAACTCAGGACTCCAGCCCATTGGTAGACGTGTGTTTCTAGAGCCTGCTGGATC
— : 1475 TCCCAGGGCTACTCACTCAAGTTCAA
GGGCACTGTTTAAAGGAAAGTTCCGAGAAGGCATCGACAAGCCGGACCCTCCCACCTGGAAGACGCGCCTGC
IRF4 NM_002460.1 325425 GGTGCGCTTTGAACAAGAGCAATGACTT
ACTGTGAGAACTTCAGGTTTTCCAACCTATTGGTGGTATGTCTGACAGTGGATCACAACTTGGTTCAATGGGTA
ITCH NM_031483.4 155255 GCCTCACCATGAAATCACAGCTTCAG
ITGAL NM 1815011 1875- AAGTGGCAAGACTATAAGGAAAGAGTATGCACAACGTATTCCATCAGGTGGGGATGGTAAGACACTGAAATTTT
— : 1975 TTGGCCAGTCTATCCACGGAGAAATG
ITGA4 NM 000885.4 975- GCCCACTGCCAACTGGCTCGCCAACGCTTCAGTGATCAATCCCGGGGCGATTTACAGATGCAGGATCGGAAAG
— : 1075 AATCCCGGCCAGACGTGCGAACAGCTC
ITGAS NM 002205.2 925- AGAAGACTTTGTTGCTGGTGTGCCCAAAGGGAACCTCACTTACGGCTATGTCACCATCCTTAATGGCTCAGACA
— : 1025 TTCGATCCCTCTACAACTTCTCAGGG
ITGAL NM 002209.2 3905- GTGAGGGCTTGTCATTACCAGACGGTTCACCAGCCTCTCTTGGTTTCCTTCCTTGGAAGAGAATGTCTGATCTA
— : 4005 AATGTGGAGAAACTGTAGTCTCAGGA
GCCCTCCGAGGGTGTCCTCAAGAGGATAGTGACATTGCCTTCTTGATTGATGGCTCTGGTAGCATCATCCCACA
ITGAM NM_000632.3 515615 1GACTTTCGGCGGATGAAGGAGTTTG
CCCCTCAGCCTGTTGGCTTCTGTTCACCAGCTGCAAGGGTTTACATACACGGCCACCGCCATCCAAAATGTCGT
ITGAX NM_000887.3 700-800  CACCGATTGTTCCATGCCTCATATG
ITGBL NM 033666.2 2000- TTTTAACATTACCAAGGTAGAAAGTCGGGACAAATTACCCCAGCCGGTCCAACCTGATCCTGTGTCCCATTGTA
— : 2100 AGGAGAAGGATGTTGACGACTGTTGG
ITGB7 NM 000889.1 1278- CAACGTGGTACAGCTCATCATGGATGCTTATAATAGCCTGTCTTCCACCGTGACCCTTGAACACTCTTCACTCCC
— : 1378 TCCTGGGGTCCACATTTCTTACGAA
K NM 005546.3 3430- GCCAGTAAAGAAGTCAGTATAGAACCACTAGCGAATAGTGTTGCTCTGGCACAGACCACTGTGGTTGATGGCAT
— : 3530 GGCCCTCCAACTTGGAATAGGATTTT
GAGAACACCAAGCTCTGGTATGCTCCAAATCGCACCATCACCGTTGATGACAAGATGTCCCTCCGGCTCCACTA
JAKI NM_002227.1 285-385  (CGGATGAGGTTCTATTTCACCAATT
CTCCTCCCGCGACGGCAAATGTTCTGAAAAAGACTCTGCATGGGAATGGCCTGCCTTACGATGACAGAAATGG
JAK2 NM_004972.2 455555 NGGGAACATCCACCTCTTCTATATATC
JAK3 NM 000215.2 1715- GTGCTGCTGAAGGTCATGGATGCCAAGCACAAGAACTGCATGGAGTCATTCCTGGAAGCAGCGAGCTTGATGA
— : 1815 GCCAAGTGTCGTACCGGCATCTCGTGC
ACACAGCCAGCCAGCCAGGTCGGCAGTATAGTCCGAACTGCAAATCTTATTTTCTTTTCACCTTCTCTCTAACTG
JUN NM_002228.3 140-240 - CAGAGCTAGCGCCTGTGGCTCCC
JUNB NM 002229.2 1155- GCGCGCCTGGAGGACAAGGTGAAGACGCTCAAGGCCGAGAACGCGGGGCTGTCGAGTACCGCCGGCCTCCT
— : 1255 CCGGGAGCAGGTGGCCCAGCTCAAACAGA
GCAGGAAACAGAACAGCGAATAGCGAGGACTCTGATGAACAAGACCCTCAGGAGGTGACATACACACAGTTGA
KIR2DL1 NM_014218.2 881981 ATCACTGCGTTTTCACACAGAGAAAAA
TCTCCTTCATCGCTGGTGCTCCAACAAAAAAAATGCTGCGGTAATGGACCAAGAGTCTGCAGGGAACAGAACAG
KIR2DL2 NM_014219.2 814-914 G AATAGCGAGGACTCTGATGAACAA
CTCCGAAACCGGTAACCCCAGACACCTGCATGTTCTGATTGGGACCTCAGTGGTCATCATCCTCTTCATCCTCC
KIR2DL3 NM_015868.2 T41-841  TCCTCTTCTTTCTCCTTCATCGCTGE
GCGTCCTGGCAGCAGAAGCTGCACCATGTCCATGTCACCCACGGTCATCATCCTGGCATGTCTTGGGTTCTTCT
KIR2DLA NM_002255.5 15-115 TGGACCAGAGTGTGTGGGCACACGTG
1451- GACACGTGCTGTTCCACCTTCCCTCATGCTGTTTCACCTTTCCTCAGACTATTTTCCAGCCTTCTGTCAGTCAGC
KIR2DLSA NM_020535.3 1551 AGTGAAACTTATAAAATTTTTTGTG
CTTCACCCACTGAACCAAGCTCCGAAACCGGTAACCCCAGACACCTACATGTTCTGATTGGGACCTCAGTGGTC
KIR2DS1 NM_014512.1 698-798 N AAATCCCTTTCACCATCCTCCTCTT
CAAGAGCCTGCAGGGAACAGAACAGTGAACAGCGAGGATTCTGATGAACAAGACCATCAGGAGGTGTCATACG
KIR2DS2 NM_012312.2 856956 CATAATTGGATCACTGTGTTTTCACAC
GGCCTTCACCCACTGAACCAAGCTCCAAAACCGGTAACCCCAGACACCTACACGTTCTGATTGGGACCTCAGT
KIR2DS3 NM_012313.1 693-793  GGTCAAACTCCCTTTCACCATCCTCCT
KIR2DSA NM 012314.3 1427- ACATACAAGAGGCTGCCTCTTAACACAGCACTTAGACACGTGCTGTTCCACCTCCCTTCAGACTATCTTTCAGC
— : 1527 CTTCTGCCAGCAGTAAAACTTATAAA
CTTCCTTCTGCACAGAGAGGGGACGTTTAACCACACTTTGCGCCTCATTGGAGAGCACATTGATGGGGTCTCCA
KIR2DS5 NM_014513.2 204-304 N GGGCAACTTCTCCATCGGTCGCATG
KIR3DLL NM 013289.2 1054- CCAAATCTGGTAACCCCAGACACCTGCACATTCTGATTGGGACCTCAGTGGTCATCATCCTCTTCATCCTCCTC
— : 1154 CTCTTCTTTCTCCTTCATCTCTGGTG
TGCCACCCACGGAGGGACCTACAGATGCTTCGGCTCTTTCCGTGCCCTGCCCTGCGTGTGGTCAAACTCAAGT
KIR3DL2 NM_006737.2 884-984  ACCCACTGCTTGTTTCTGTCACAGGA
CCTTGCGCCTCGTTGGACAGCTCCACGATGCGGGTTCCCAGGTCAACTATTCCATGGGTCCCATGACACCTGC
KIR3DL3 NM_153443.3 508-608  C TTGCAGGGACCTACAGATGCTTTGG
1000- CTCCAAATCTGGTAACCTCAGACACCTGCACATTCTGATTGGGACCTCAGTGGTCAAAATCCCTTTCACCATCCT
KIR3DS1 NM_001083539.1 1100 CCTCTTCTTTCTCCTTCATCGCTGG
KIT NM 000222.1 5105 CATCGCAGCTACCGCGATGAGAGGCGCTCGCGGCGCCTGGGATTTTCTCTGCGTTCTGCTCCTACTGCTTCGC

GTCCAGACAGGCTCTTCTCAACCATCT
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GCTCAGGCAACAAGTGTGATTCGTCATACAGCTGATGCCCAGCTATGTAACCACCAGACCTGCCCAATGAAAGC

KLF10 NM_005655.1 570670 AGCCAGCATCCTCAACTATCAGAACA
KLE2 NM 016270.2 1015- GGAAGTTTGCGCGCTCAGACGAGCTCACGCGCCACTACCGAAAGCACACGGGCCACCGGCCATTCCAGTGCC
- : 1115 ATCTGTGCGATCGTGCCTTCTCGCGCTC
KLF2 NM 004235.4 1980- CGAGCATTTTCCAGGTCGGACCACCTCGCCTTACACATGAAGAGGCATTTTTAAATCCCAGACAGTGGATATGA
- : 2080 CCCACACTGCCAGAAGAGAATTCAGT
KLF6 NM 001008490 1 1165- GGGATGCGTGTTCCAGCCAAAGCATGCCGTTCTGCACCCTACCCAGTTGCCTCCAGGGCCTCTCCTTGGAAGG
- : 1265 TCTTTTGAGGGCTAAAAAGGTCCTGTA
KLE7 NM 001270943 1 1546- GTACTATTGAGATCTTTCGCGTCGATCCCAACGGCCTTAGCGGCGGCAGACTGGAATAACACCTTACACCTTTC
- . 1646 TGGCCTGCATTTCTGTAGACTTCACT
CCTTCAGAGTCACAGAATAGATTAAGGCCTGATGATACTCAAAGGCCTGGGAAAACTGATGACAAAGAATTTTC
KLRAP1 NR_0268045.1 414514 N GTGCCCTGGCACCTCATTGCAGTGA
TGAGTTAAACTTACCCACAGACTCAGGCCCAGAAAGTTCTTCACCTTCATCTCTTCCTCGGGATGTCTGTCAGG
KLRB1 NM_002258.2 85-185 GTTCACCTTGGCATCAATTTGCCCTG
ACCTATCACTGCAAAGATTTACCATCAGCTCCAGAGAAGCTCATTGTTGGGATCCTGGGAATTATCTGTCTTATC
KLRC1 NM_002259.3 335435 ITAATGGCCTCTGTGGTAACGATAG
KLRC2 NM 002260.3 942- TATGTGAGTCAGCTTATAGGAAGTACCAAGAACAGTCAAACCCATGGAGACAGAAAGTAGAATAGTGGTTGCCA
- : 1042 ATGTCTCAGGGAGGTTGAAATAGGAG
ACTCCTGAGCTCAAGAAATCAACACATCTTGGCCTCCCAAGTTGCTGGGATTACTGACACAAGCCACCGCCCCT
KLRC3 NM_002261.2 760-860 G AGTGCTCATGTACCATTTAGCTTGT
TTATATTGGTCAACAGCAAAATGAACATTACTACTCAGCCTCCAACACATGCAGTTTGCCTATACCAGGGATCCT
KLRCA NM_013431.2 29-129 GTCAAAATATACACCACTTATAGCT
AGCCTGCTTCAGCTTCAAAACACAGATGAACTGGATTTTATGAGCTCCAGTCAACAATTTTACTGGATTGGACTC
KLRD1 NM_002262.3 542:642  1CTTACAGTGAGGAGCACACCGCCT
AAAAAGGAAGTTGTTCAAATGCCACTCAGTATGAGGACACTGGAGATCTAAAAGTGAATAATGGCACAAGAAGA
KLRFL NM_016523.1 215315 pATATAAGTAATAAGGACCTTTGTGC
TGCCTACGGCAACCCAAGCCCAGAATGACTATGGACCACAGCAAAAATCTTCCTCTTCCAGGCCTTCTTGTTCT
KLRGL NM_005810.3 45-145 TGCCTTGTGGCAATAGCTTTGGGGCT
GGACCAGGATTTACTTAAACTGGTGAAGTCATATCATTGGATGGGACTAGTACACATTCCAACAAATGGATCTTG
KLRK1 NM_007360.1 760-860  CAGTGGGAAGATGGCTCCATTCTC
LAG3 NM 002286.5 1735- CTTTTGGTGACTGGAGCCTTTGGCTTTCACCTTTGGAGAAGACAGTGGCGACCAAGACGATTTTCTGCCTTAGA
- : 1835 GCAAGGGATTCACCCTCCGCAGGCTC
LARL NM 002287 3 1195- GCACCTGAGGGTAGAAAGTCACTCTAGGAAAAGCCTGAAGCAGCCATTTGGAAGGCTTCCTGTTGGATTCCTCT
- : 1205 TCATCTAGAAAGCCAGCCAGGCAGCT
LAT NM 001014987 1 1290- TGTGTAATAGAATAAAGGCCTGCGTGTGTCTGTGTTGAGCGTGCGTCTGTGTGTGCCTGTGTGCGAGTCTGAGT
- ' 1390 CAGAGATTTGGAGATGTCTCTGTGTG
LAT? NM 014146.3 1863- TGCAGAGCTGATTAAACAGTGTTGTGACTGTCTCATGGGAAGAGCTGGGGCCCAGAGGGACCTTGAGTCAGAA
- : 1963 ATGTTGCCAGAAAAAGTATCTCCTCCA
LCK NM 005356.2 1260- ATTAAGTGGACAGCGCCAGAAGCCATTAACTACGGGACATTCACCATCAAGTCAGATGTGTGGTCTTTTGGGAT
- : 1360 CCTGCTGACGGAAATTGTCACCCACG
LDHA NM 005566.1 985- CAGAATGGAATCTCAGACCTTGTGAAGGTGACTCTGACTTCTGAGGAAGAGGCCCGTTTGAAGAAGAGTGCAG
- : 1085 ATACACTTTGGGGGATCCAAAAGGAGC
LEF1 NM 016269.3 1165- CCGTCACACATCCCATCAGATGTCAACTCCAAACAAGGCATGTCCAGACATCCTCCAGCTCCTGATATCCCTAC
- : 1265 TTTTTATCCCTTGTCTCCGGGTGGTG
GGTGCGCCTGCCCGGGAACATCCTCCTGGACTCAATCATGGCTTGTGGTCTGGTCGCCAGCAACCTGAATCTC
LGALSL NM_002305.3 60-160 AAACCTGGAGAGTGCCTTCGAGTGCGA
CAGCCGTCCGGAGCCAGCCAACGAGCGGAAAATGGCAGACAATTTTTCGCTCCATGATGCGTTATCTGGGTCT
LGALS3 NM_002306.2 120-220 G GAAACCCAAACCCTCAAGGATGGCCT
LIFR NM 0023103 2995- CCTATTGTCCACCCATCATTGAGGAAGAAATACCAAACCCAGCCGCAGATGAAGCTGGAGGGACTGCACAGGT
- : 3095 TATTTACATTGATGTTCAGTCGATGTA
2332- AGCTGAGAAAACTAAGTCAGAAAGTGCATTAAACTGAATCACAATGTAAATATTACACATCAAGCGATGAAACTG
LILRB1 NM_001081637.1 2432 GAAAACTACAAGCCACGAATGAATG
TGATCACATTCTACCTGGCATTATTTCATCTGAGTCCCTGTCCTAGCCCTTCTGCCCATTAGACTGTAACCTTGT
LOC282997 NR_026932.1 665-765  1TAGGGAAAGACCTGTGTCTTACTC
LRP5 NM 002335.1 2515- TGGACACCAACATGATCGAGTCGTCCAACATGCTGGGTCAGGAGCGGGTCGTGATTGCCGACGATCTCCCGCA
- : 2615 CCCGTTCGGTCTGACGCAGTACAGCGA
LRP6 NM 002336.1 2185- CTTAGATTATCCAGAAGGCATGGCAGTAGACTGGCTTGGGAAGAACTTGTACTGGGCAGACACAGGAACGAAT
- : 2285 CGAATTGAGGTGTCAAAGTTGGATGGG
LRRC32 NM 005512.2 3470- CACCCTGGTGTGGGTTCTCCTGTTCTCTCTGTGCTCTTGCATTCTCTCATTCCCTTTTCCTCTATTGAGCAGAGC
- : 3570 CTGGAGTTTGAGACTATGGAATCCA
CTGATCAAGTCACCGGAGCTTTCAAAGAAGGAATTCTAGGCATCCCAGGGGACCACACCTCCCTGAACCATCC
LTA NM_000595.2 885985 CTGATGTCTGTCTGGCTGAGGATTTCA
LTBR NM 002342 1 1435- CTAACAGGGGCCCAAGGAACCAATTTATCACCCATGACTGACGGAGTCTGAGAAAAGGCAGAAGAAGGGGGG
- : 1535 CACAAGGGCACTTTCTCCCTTGAGGCTG
LYN NM 002350.1 1285- TCCTGAAGAGCGATGAAGGTGGCAAAGTGCTGCTTCCAAAGCTCATTGACTTTTCTGCTCAGATTGCAGAGGGA
- : 1385 ATGGCATACATCGAGCGGAAGAACTA
GAAGACCTGGGGGAAAACACCATGGTTTTATCCACCCTGAGATCTTTGAACAACTTCATCTCTCAGCGTGTGGA
MADIL1 NM_003550.2 306408 GGAGGCTCTGGACTGGATATTTCTA
MAP2KL NM 002755.2 970- ACGGAATGGACAGCCGACCTCCCATGGCAATTTTTGAGTTGTTGGATTACATAGTCAACGAGCCTCCTCCAAAA
- : 1070 CTGCCCAGTGGAGTGTTCAGTCTGGA
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TGGGCTCTGGCGCCTATGGCTCTGTGTGTGCTGCTTTTGACACAAAAACGGGGTTACGTGTGGCAGTGAAGAA

MAPK14 NM_001315.1 450-550  GCTCTCCAGACCATTTCAGTCCATCAT
AACGTGCTCCACCGAGATCTAAAGCCCTCCAACCTGCTCATCAACACCACCTGCGACCTTAAGATTTGTGATTT
MAPK3 NM_002746.2 580-680  GGCCTGGCCCGGATTGCCGATCCTG
MAPKS NM 139049 1 945- TCTCTGTAGATGAAGCTCTCCAACACCCGTACATCAATGTCTGGTATGATCCTTCTGAAGCAGAAGCTCCACCA
— : 1045 CCAAAGATCCCTGACAAGCAGTTAGA
MBD2 NM 0039273 2015- ATTTACATTCAACTCTGATCCCTGGGCCTTAGGTTTGACATGGAGGTGGAGGAAGATAGCGCATATATTTGCAG
— : 2115 TATGAACTATTGCCTCTGGACGTTGT
MCL1 NM 0219603 1260- GCTGTAACTTCCTAGAGTTGCACCCTAGCAACCTAGCCAGAAAAGCAAGTGGCAAGAGGATTATGGCTAACAAG
— : 1360 AATAAATACATGGGAAGAGTGCTCCC
TCCTACAGCAAGCTGCTGTGCGGCCTGCTGGCCGAGCGCCTGCGCATCAGCCCGGACAGGGTCTACATCAAC
MIF NM_002415.1 319419 1A TTACGACATGAACGCGGCCAATGTGG
MMP14 NM 0049952 1470- GACAAGATTGATGCTGCTCTCTTCTGGATGCCCAATGGAAAGACCTACTTCTTCCGTGGAAACAAGTACTACCG
— : 1570 TTTCAACGAAGAGCTCAGGGCAGTGG
CAGTGGCACTTGGACTGCAATGCTTTACCTTGGACCTGAAGAATGTTACCTGTCAATGGCAGCAACAGGACCAT
MPL NM_005373.2 895-995  GCTAGCTCCCAAGGCTTCTTCTACCA
MTOR NM 004958.2 5095- TTAGTGTTGCTCCTGGGAGTTGATCCGTCTCGGCAACTTGACCATCCTCTGCCAACAGTTCACCCTCAGGTGAC
— : 5195 CTATGCCTACATGAAAAACATGTGGA
GAGAATAAAGCTGCAGGACAGTCACAAGGCGTGTCTTGGTCTCTAAGAGAGTGGGCACTGCGGCTGTCTCCTT
MXD1 NM_002357.2 880-980  GAAGGTTCTCCCTGTTGGTTCTGATTA
MYB NM 005375.2 3145- AACTGTTGCATGGATCCTGTGTTTGCAACTGGGGAGACAGAAACTGTGGTTGATAGCCAGTCACTGCCTTAAGA
- : 3245 ACATTTGATGCAAGATGGCCAGCACT
MYC NM 002467 3 1610- TCGGACACCGAGGAGAATGTCAAGAGGCGAACACACAACGTCTTGGAGCGCCAGAGGAGGAACGAGCTAAAA
— : 1710 CGGAGCTTTTTTGCCCTGCGTGACCAGA
MYO6 NM 004999 3 6655- AAGTTGGGGAGATGGCACCTTCTCAGAGGATTGTGAAAATATGAGGAAGAAACAAAACAGTGCATGTAGGAGC
— ’ 6755 ACAGGGCCACACAAAGGCATTCTATTG
NANOG NM 024865.2 1100- CTACTCCATGAACATGCAACCTGAAGACGTGTGAAGATGAGTGAAACTGATATTACTCAATTTCAGTCTGGACAC
— ’ 1200 TGGCTGAATCCTTCCTCTCCCCTCC
NBEA NM 015678.3 8645- CTGAGAGCCCTTGAAGGACCAGAAAACTGCTTATTCCCACGCTTGATATCTGTCTCCAGCGAAGGCCACTGTAT
- : 8745 CATATACTATGAACGAGGGCGATTCA
NCAML NM 0006155 1620- GGTATTTGCCTATCCCAGTGCCACGATCTCATGGTTTCGGGATGGCCAGCTGCTGCCAAGCTCCAATTACAGCA
— ’ 1720 ATATCAAGATCTACAACACCCCCTCT
NCL NM 0053812 1492- GAACAGAGATCGATGGGCGATCTATTTCCCTGTACTATACTGGAGAGAAAGGTCAAAATCAAGACTATAGAGGT
— ’ 1592 GGAAAGAATAGCACTTGGAGTGGTGA
TTTCATGGTTCCAAAGGAAAAGCAAGTGACCATCTGTTGCCAGGGAAATTATGGGGCTGTTGAATACCAGCTGC
NCR1 NM_001145457.1 145245 § CTTTGAAGGAAGCCTTTTTGCCGTG
CTTCAACAGGTCACGGACCTTCCCTGGACCTCAGTTTCCTCACCTGTAGAGAGAGAAATATTATATCACACTGTT
NCR2 NM_004828.3 798-898 GCAAGGACTAAGATAAGCGATGATG
GCATCTGTCCTCTCTCCTCAGGGAGGCAAGCATTTGATGCTCGAGGTCCCTGGCAGTTGTGGTCCTTGGCAAG
NCR3 NM_147130.1 50-150 TGATGTGTGAGTCCCGTGTGTCATAGG
GAGGCTGTCTGCCAACATCTTTCATCACTCTGCCTGCAACTATGAAAAATTTAGTTCTAAAAAATGCAACCTTGC
NCRNA00185 NR_001544.2 143-243 1) AATTGAGTACTAATAGGATTGGT
NEIL1 NM 024608.2 1675- TTAGCAGGAGGCTCTCCTTGCTTGCACTCACCCTTTCTTATTGTCTTGCCCTGCATCTGGGGGTCTGAATTTTTG
— ’ 1775 GGAGCAGGCAATATCTGAAGGTGCA
NEIL2 NM 145043.2 2570- GCCCGGTGGTGTGTAGAGAAAAGCTGCTTGTTTACTCCTTAAGTCAATGTATTGGTGACTGTTGATTTGTTGAAC
— ’ 2670 AATTCAGGAATCAAGGGCTGTGGAG
NEATS NM 1732141 3290- CCCTGACAACTATTCAAACCCAGGACATCTCACAGCCTGGTACTTTTCCAGCAGTTTCTGCTTCTAGTCAGCTGC
— ’ 3390 CCAACAGCGATGCACTATTGCAGCA
NEATCL NM 172390.1 2510- CCAGTACCAGCGTTTCACCTACCTTCCCGCCAACGGTAACGCCATCTTTCTAACCGTAAGCCGTGAACATGAGC
— ’ 2610 GCGTGGGGTGCTTTTTCTAAAGACGC
NEATC2 NM 012340.3 1815- GACGGACATTGGAAGAAAGAACACGCGGGTGAGACTGGTTTTCCGAGTTCACATCCCAGAGTCCAGTGGCAGA
— ’ 1915 ATCGTCTCTTTACAGACTGCATCTAAC
NEATC3 NM 0045552 2190- GTCCTTGAAGTTCCTCCATATCATAACCCAGCAGTTACAGCTGCAGTGCAGGTGCACTTTTATCTTTGCAATGGC
— ’ 2290 AAGAGGAAAAAAAGCCAGTCTCAAC
2305- CTTGGGTAACTCTGTTTTGCACCTAGCTGCCAAAGAAGGACATGATAAAGTTCTCAGTATCTTACTCAAGCACAA
NFKB1 NM_001165412.1 2405 AAAGGCAGCACTACTTCTTGACCAC
TTGCCTGGGGTCCATTATGACTCCCAAAAGTTTGACCAGAGGACCCAGGGACAAGCCTACCCCTCCAGATGAG
NOS2 NM_000625.4 605705 or7CTACCTCAAGCTATCGAATTTGTC
CTGCCAGGCTTCACCGGCCAGAACTGTGAGGAAAATATCGACGATTGTCCAGGAAACAACTGCAAGAACGGGG
NOTCHL NM_017617.3 735835 G1GCCTGTGTGGACGGCGTGAACACCT
1665- GCTTTCTCCTCTGGCGGGAGAAGACGATTCATTCCTTTTGGAAGGAAACTCGAATGAGGACTGCAAGCCTCTCA
NR3C1 NM_001018077.1 1765 TTTTACCGGACACTAAACCCAAAATT
CGGCCGGGTAGGGTGCAGCCTGAGGCTTGTTCAGCAGAACAGGTGCAAGCCACATTGTTGCCAAGACCTGCC
NR4AL NM_002135.3 155-255  1GAAGCCGGATTCTCCCCACTGCCTCCT
990- AAACTCATTGTTTCCTTGTGGTAAGTGACCGAGATGCTGCCACAGGACCTGAGACACTGATGAATGGTGCTATT
NREP NM_001142474.1 1090 TTGGACTTTCAACATGCTCCTTGGCG
TGACTCATGGAGAAGAGCTTGGCTCTGATGTGCACCAGGATTCTATTGTTTTAACTTACCTAGAAGGATTACTAA
NRIP1 NM_003459.2 335435 1GCATCAGGCAGCAGGGGGATCAGG
NRP1 NM 0038735 370470  GCCTCGCTGCTTTCTTTTCTCCAAGACGGGCTGAGGATTGTACAGCTCTAGGCGGAGTTGGGGCTCTTCGGAT

CGCTTAGATTCTCCTCTTTGCTGCATT
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1214-

ATTCGGGTTTTGAAATGGATAAACTCATCGCTCAGAAAGTGAGGGGTGTGGACGTCGTGGTGGGAGGACACTC

NTSE NM_002526.2 1314 CAACACATTTCTTTACACAGGCAATCC
GGTGGGCGAGGGAATAGTCAGAGGGATCACAATCTTTCAGCTAACTTATTCTACTCCGATGATCGGCTGAATGT
OAZL NM_004152.2 313413 ) ACAGAGGAACTAACGTCCAACGACA
TGAAGCTAAATAATCAAGCCATGAAAGGGAGATTTGAGGAGCTTTCGGCCTGGACAGAGAAACAGAAGGAAGA
OPTN NM_001008211.1 625725 \CGCCAGTTTTTTGAGATACAGAGCAA
AGTTGGTGCACAGTGTCTTTGACACCGCAGACTACACCTTCCCTTTGCAGGGGAACTCTTTCTTCGTGATGACA
P2RXT NM_002562.4 340-440 )\ CTTTCTCAAAACAGAAGGCCAAGA
PAXS NM 016734.1 2288- CTCCAAGAGGAGCACACTTTGGGGAGATGTCCTGGTTTCCTGCCTCCATTTCTCTGGGACCGATGCAGTATCAG
- ’ 2388 CAGCTCTTTTCCAGATCAAAGAACTC
CTTCTTCCCAGCCCTGCTCGTGGTGACCGAAGGGGACAACGCCACCTTCACCTGCAGCTTCTCCAACACATCG
PDCD1 NM_005018.1 175215 G AGAGCTTCGTGCTAMCTGGTACCGC
TGTGGAGCTGTGGCAAGTCCTCATATCAAATACAGAACATGATCTTCCTCCTGCTAATGTTGAGCCTGGAATTG
PDCDILG2 NM_025239.3 235335 CAGCTTCACCAGATAGCAGCTTTATT
PDE3A NM 0009213 3010- CTGGCCAACCTTCAGGAATCCTTCATCTCTCACATTGTGGGGCCTCTGTGCAACTCCTATGATTCAGCAGGACT
- : 3110 AATGCCTGGAAAATGGGTGGAAGACA
3855- AATAATGGTGTATACCCTCATTCTCATTCCTGGGCAGCCCTTCCTTCCACCCTGGCACCAAAATAATTTCTCCTC
PDE4A NM_001111307.1 3955 CATCCGTACCTTGCCTAGCCTCTCC
PDE7A NM 002604.2 2210- GTAGCTCAACAAGGAATAGAGGGAGGAGTGTAATTTTGGTAGCTGGTGTTGAATAGGGCCTTTGAGAATCAGAC
- ’ 2310 TGAACACAGTGAAATATGTGCCCAAA
PDK1 NM 0026103 1170- TGGATTGCCCATATCACGTCTTTACGCACAATACTTCCAAGGAGACCTGAAGCTGTATTCCCTAGAGGGTTACG
- ’ 1270 GGACAGATGCAGTTATCTACATTAAG
TCCCGGAGGACCTCCTTCCCGTCTACAAAGAAAAAGTGGTGCCGCTTGCAGACATTATCACGCCCAACCAGTTT
PDXK NM_003681.3 580680 ;AGGCCGAGTTACTGAGTGGCCGGAA
1365- ATCTGCACTGCAGGTATTGACAAAGTGGTCAAGAAAAGCAACACAGTCCAGATAGTCGTATGTGAAATGCTCTC
PECAMI NM_000442.3 1465 CCAGCCCAGGATTTCTTATGATGCCC
8350- GGCAGAATGCCACTCTACCCTCAGGTCAATTTTATGGTATATGAAAATGCCAGTAATATTTGTGCCACTTGCCAA
PHACTR2 NM_001100164.1 8450 CTCGGGGGAGGAGGGGCTTTTCCCT
PHC1 NM 004426 2 2905- ATACAGCTCCACCTACACCGGAATTACATGGCATCAACCCTGTGTTCCTGTCCAGTAATCCCAGCCGTTGGAGT
- ’ 3005 GTAGAGGAGGTGTACGAGTTTATTGC
POLRIB NM 019014.3 3320- GGAGAACTCGGCCTTAGAATACTTTGGTGAGATGTTAAAGGCTGCTGGCTACAATTTCTATGGCACCGAGAGGT
- ' 3420 TATATAGTGGCATCAGTGGGCTAGAA
POLR2A NM 000937 2 3775- TTCCAAGAAGCCAAAGACTCCTTCGCTTACTGTCTTCCTGTTGGGCCAGTCCGCTCGAGATGCTGAGAGAGCCA
- ’ 3875 AGGATATTCTGTGCCGTCTGGAGCAT
GCTTCAGGCCCACTTGTTGAACAGAACAATCTGGGTAGCAACAGCATCTTCCACAGTTTTCCAAACTGGATAGC
POPS NM_015918.3 560660 1GCCAACCAGCAGACATTACCCACTT
POUSF1 NM 002701.4 1225- AAGTTCTTCATTCACTAAGGAAGGAATTGGGAACACAAAGGGTGGGGGCAGGGGAGTTTGGGGCAACTGGTTG
- ’ 1325 GAGGGAAGGTGAAGTTCAATGATGCTC
5220- GGGTGTGTTTGCTATACGAACATAATGGACGTGAAGTGGGGCAGAAACCCAGAACTCAGCATTCAAGGATGCC
PPARA NM_001001928.2 5320 CAGGAGAGCTGTCCCTGTTTTAAAGAG
1440- AACTTAACTCCTTGTGCATGGCCTGGCTTGTGGATCATGTATATGCCATCCGCGAGGCAGCCACCAGCAACCTG
PPPZRIA NM_014225.3 1540 AAGAAGCTAGTGGAAAAGTTTGGGAA
CATCCCTGCCAACCAGGAACTTCTTGTGTGGTATTGTCGGGACTTTGCAGAAAGGCTTCACTACCCTTATCCCG
PROM1 NM_182907.1 310410 ) GAGCTGACAATGATGAATCTCACA
PRF1 NM 0050413 2120- ACTGTTTTTCAGGGAGGTGGCTGGGTTTACACGCTAATCCCGATTCACCCTGTCCAAACTGCCTAAGCCCTCCG
- ' 2220 CCATTCTCAAGCCCTGCAGTCACAGC
PRKAA2 NM 006252.2 975- ATAGTGGTGACCCTCAAGACCAGCTTGCAGTGGCTTATCATCTTATCATTGACAATCGGAGAATAATGAACCAA
- ’ 1075 GCCAGTGAGTTCTACCTCGCCTCTAG
PRKCQ NM 006257 2 1325- GATGGACGATGATGTTGAGTGCACGATGGTAGAGAAGAGAGTTCTTTCCTTGGCCTGGGAGCATCCGTTTCTG
- ' 1425 ACGCACATGTTTTGTACATTCCAGACC
PROM1 NM 006017 1 925- AGCCTGCGGTCATCTCTCAATGACCCTCTGTGCTTGGTGCATCCATCAAGTGAAACCTGCAACAGCATCAGATT
- ’ 1025 GTCTCTAAGCCAGCTGAATAGCAACC
PTGER? NM 000956.2 1410- GTCAGAAGGAGCTACAAAACCTACCCTCAGTGAGCATGGTACTTGGCCTTTGGAGGAACAATCGGCTGCATTG
- ’ 1510 AAGATCCAGCTGCCTATTGATTTAAGC
PTK2 NM 005607.3 1005- GGTTCAAGCTGGATTATTTCAGTGGAACTGGCAATCGGCCCAGAAGAAGGAATCAGTTACCTAACGGACAAGG
- : 1105 GCTGCAATCCCACACATCTTGCTGACT
PTPN11 NM 0028343 4650- TAGTCCCTAGGTTGCTACGGCTTATCATGTGCTTGGTAAAAGGTGATCGCAGGTTCTCAGACGAGTTTACTTTAC
- ’ 4750 ATGAGATGGAATCAGGCAGAGAGGC
TCGAGGCTTTTTTTCTCCAGCCGAGAGGACGCGGCTGTGATATACGAAGACTTTGTGTGGACAGTAATGACCTC
PTPN4 NM_002830.2 705805 \CGTTTCCGATTGCCTGCTGGCAGAA
PTPNG NM 0028315 1734- TGGTGCAGACGGAGGCGCAGTACAAGTTCATCTACGTGGCCATCGCCCAGTTCATTGAAACCACTAAGAAGAA
- ' 1834 GCTGGAGGTCCTGCAGTCGCAGAAGGG
4315- GTGATCAACCGGATTTTTAGGATATGCAATCTAACAAGACCACAGGAAGGTTATCTGATGGTGCAACAGTTTCA
PTPRK NM_001135648.1 4415 GTACCTAGGATGGGCTTCTCATCGAG
RAB3L NM 006868.3 3800- TTTTGTAAAGAGCTTCCATCTGGGCTGGACCCAGTTCTTGCACATACAAGACACCGCTGCAGTCAGCTAGGACC
- : 3900 TTTCCGCCATGTATTCTATTCTGTAG
RAC1 NM 198829 1 1250- AAAGACCTTCGTCTTTGAGAAGACGGTAGCTTCTGCAGTTAGGAGGTGCAGACACTTGCTCTCCTATGTAGTTC
- ’ 1350 TCAGATGCGTAAAGCAGAACAGCCTC
RAC2 NM 0028723 1069- GCTGCCACAACTTGTGTACCTTCAGGGATGGGGCTCTTACTCCCTCCTGAGGCCAGCTGCTCTAATATCGATGG
- ' 1169 TCCTGCTTGCCAGAGAGTTCCTCTAC
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1990-

CCTATGGCATCGTATTGTATGAACTGATGACGGGGGAGCTTCCTTATTCTCACATCAACAACCGAGATCAGATC

RAF1 NM_002880.2 2090 ATCTTCATGGTGGGCCGAGGATATGC
4140- CCCACGGCTGGAAAGAGGCCTGTACGTTCTGGACGCGTTTTGTTGGCTGGGCTTCTGGAGGCACTGGCAAGG
RAP1GAP2 NM_015085.4 4240 TCAAACTGCATTTCTTTAAGAACAGTTG
AGCCACCTAGCTGGGGCCCATCTAGGAGTGGCATCTTTTTTGGTGCCCTGAAGGCCAGCTCTGGACCTTCCCA
RARA NM_000964.2 115215 GGAAAAGTGCCAGCTCACAGAACTGCT
AAACAGCCTGTAGGTTTTGTCAGTTTTGACAGTCGCTCAGAAGCAGAGGCTGCAAAGAATGCTTTGAATGGCAT
RBPMS NM_001008710.1 842:942  CGCTTCGATCCTGAAATTCCGCAAA
RHOA NM 001664.2 1230- GGTACTCTGGTGAGTCACCACTTCAGGGCTTTACTCCGTAACAGATTTTGTTGGCATAGCTCTGGGGTGGGCAG
— : 1330 TTTTTTGAAAATGGGCTCAACCAGAA
GCAAGGTGTGTATGTCCCTTTTGTCAGAGGGAACTGTATGAAGACAGCTTGCTGGATCATTGTATTACTCATCAC
RNF125 NM_017831.3 790-890  NGATCGGAACGGAGGCCTGTGTTCT
RORA NM 1342612 1715- AAAATTAACCGAGACACTTTATATGGCCCTGCACAGACCTGGAGCGCCACACACTGCACATCTTTTGGTGATCG
— : 1815 GGGTCAGGCAAAGGAGGGGAAACAAT
1350- CTCATCAATGCCCATCGGCCAGGGCTCCAAGAGAAAAGGAAAGTAGAACAGCTGCAGTACAATCTGGAGCTGG
RORC NM_001001523.1 1450 CCTTTCATCATCATCTCTGCAAGACTC
GGGCCGGGTGGTTGCTGCCGAAATGGGCAAGTTCATGAAACCTGGGAAGGTGGTGCTTGTCCTGGCTGGACG
RPL27 NM_000988.3 23-123 CTACTCCGGACGCAAAGCTGTCATCGTG
GCATCTTGAGAGGAACAGAAAGGATAAGGATGCTAAATTCCGTCTGATTCTAATAGAGAGCCGGATTCACCGTT
RPS13 NM_001017.2 331431 1GGCTCGATATTATAAGACCAAGCGA
CAGCCATGAAGAACCAGGTTGCAAGATTTAATGACCTCAGGTTTGTCGGTCGAAGTGGAAGAGGGAAAAGCTT
RUNX1 NM_001754.4 635-735  CACTCTGACCATCACTGTCTTCACAAA
RUNX2 NM 004348.3 1850- GAAGCCACAGCAGTTCCCCAACTGTTTTGAATTCTAGTGGCAGAATGGATGAATCTGTTTGGCGACCATATTGA
— : 1950 AATTCCTCAGCAGTGGCCCAGTGGTA
RUNX3 NM 004350.1 2085- GTGGTCTCATAATTCCATTTGTGGAGAGAACAGGAGGGCCAGATAGATAGGTCCTAGCAGAAGGCATTGAGGT
— : 2185 GAGGGATCATTTTGGGTCAGACATCAA
CAGGGACAACGAGGTGGACTTCCAAGAGTACTGTGTCTTCCTGTCCTGCATCGCCATGATGTGTAACGAATTCT
S100A4 NM_002961.2 263-363  [TGAAGGCTTCCCAGATAAGCAGCCC
TTCCTGGGGGCCTTGGCTTTGATCTACAATGAAGCCCTCAAGGGCTGAAAATAAATAGGGAAGATGGAGACAC
510046 NM_014624.3 539-639  (CCTCTGGGGGTCCTCTCTGAGTCAAAT
1335- TTCCGAAATCTACCAGTGGGTACGCGATGAACTGAAACGAGCAGGAATCTCCCAGGCGGTATTTGCACGTGTG
SATBL NM_001131010.1 1435 GCTTTTAACAGAACTCAGGGCTTGCTT
925- GCAACGTATGGTTCTTCTTCAGGGCTCTGCCTTGGCAACCCTCGGGCTGACAGCATCCACAACACTTACTCAAC
SCMLL NM_001037540.1 1025 TGACCATGCTTCTGCAGCACCACCTT
ATTGGAAGCCCGTGACCCTCGCAATGCCACTTCAGTATGTATTGCTACGGTTATTGGAATTACTGGGGCCAGGT
SCML2 NM_006089.2 360460 1ACGGTTACGACTGGATGGTAGTGAC
SELIL NM 005065.4 980- GGGCAATCTAATAGCCCACATGGTTTTGGGTTACAGATACTGGGCTGGCATCGGCGTCCTCCAGAGTTGTGAAT
— : 1080 CTGCCCTGACTCACTATCGTCTTGTT
CTCCCTTTGGGCAAGGACCTGAGACCCTTGTGCTAAGTCAAGAGGCTCAATGGGCTGCAGAAGAACTAGAGAA
SELL NM_000655.3 110210 GGACCAAGCAAAGCCATGATATTTCCA
SELPLG NM 003006.3 2297- CATGGGCTGTTAGGTTGACTTCAGTTTTGCCTCTTGGACAACAGGGGGTCTTGTACATCCTTGGGTGACCAGGA
— : 2397 AAAGTTCAGGCTATGGGGGGCCAAAG
CGCTGCCTTCCATCTGCTCCCACTTCAATCCTCTGTCTCTCGAGGAACTAGGCTCCAACACGGGGATCCAGGTT
SERPINE2 NM_006216.2 240-340  [TCAATCAGATTGTGAAGTCGAGGCC
SH2B3 NM 005475.2 4285- CCTCCAGCCAGAAGTTAAACATCTGGGATATGACGTCTTCATGCCAGGGGCACTCATTTCTTAGCAGCCTCTCT
— : 4385 ACATACATCTCTCAGGTGGTGCCAAG
TGCTGGAGCCCAAGCCTCAGGGGTGCTACTTGGTGCGGTTCAGCGAGAGCGCGGTGACCTTCGTGCTGACTT
SH2D2A NM_001161443.1 341441 ) CAGGAGCCGGACTTGCTGCCGCCACTT
GCCCCAGCCCCCCGTAGCAGGGGCATGACTGTTTCCCAACCAGCACCCAAAGACGGGCGCCATTGCCAAGTC
SIT1 NM_014450.2 7120820 ) CAGGATGTGATCTACCCCGGACTTCCT
SKAP1 NM 003726.3 1360- AAGTGGGAAGAGGCACGTTCATCAAACCTGTTACTAAACCAGCCTAGTCATAGCTCATCCCCATCTCTAAATGT
— : 1460 GTCCACACAACCACATCTGCCTTTTC
SKAP2 NM 003930.3 3374- TTTTACAGTTAATCCAGGAGAGGGAGTCCTTTGCCAACTGATGACCAACAGTTCCAAGCCAGATAGTCTCGTGA
— : 3474 ACAGTGACAATACAGAAATAAGGTGT
SLA? NM 032214.2 1640- AAAGGAAAGCTGAGATGATGTCTTACCGTAGCAGCAGATCTTGGATGGTCCAGGCTCTATGTGACCTCCAGAG
— : 1740 CAAAGAGAAAGACTTCGGACAGTCTAG
GTGTCTCTTGATCCATCCGAAGCAGGCCCTCCACGTTATCTAGGAGATCGCTACAAGTTTTATCTGGAGAATCT
SLAMF1 NM_003037.2 580-680  ACCCTGGGGATACGGGAAAGCAGGA
GGGCACTATCATAGTGACCCAAAATCGTAATAGGGAGAGAGTAGACTTCCCAGATGGAGGCTACTCCCTGAAG
SLAMF7 NM_021181.3 215315 CTCAGCAAACTGAAGAAGAATGACTCA
SLC2AL NM 006516.2 2500- AGGCTCCATTAGGATTTGCCCCTTCCCATCTCTTCCTACCCAACCACTCAAATTAATCTTTCTTTACCTGAGACCA
— : 2600 GTTGGGAGCACTGGAGTGCAGGGA
SMAD3 NM 005902.3 4220- TTAAAGGACAGTTGAAAAGGGCAAGAGGAAACCAGGGCAGTTCTAGAGGAGTGCTGGTGACTGGATAGCAGTT
— : 4320 TTAAGTGGCGTTCACCTAGTCAACACG
SMADA NM 005359.3 1370- AGGTTGCACATAGGCAAAGGTGTGCAGTTGGAATGTAAAGGTGAAGGTGATGTTTGGGTCAGGTGCCTTAGTG
— : 1470 ACCACGCGGTCTTTGTACAGAGTTACT
GACCACTATGCCGCGCTCTTTCCTCGTCAGGAAGCCCTCCGACCCCAATCGGAAGCCTAACTACAGCGAGCTG
SNAIL NM_005985.2 63-163 CAGGACTCTAATCCAGAGTTTACCTTC
socsi NM 003745.1 1025- TTAACTGTATCTGGAGCCAGGACCTGAACTCGCACCTCCTACCTCTTCATGTTTACATATACCCAGTATCTTTGC
— : 1125 ACAAACCAGGGGTTGGGGGAGGGTC
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1870-

GGAGGATGGAGGAGACGGGACATCTTTCACCTCAGGCTCCTGGTAGAGAAGACAGGGGATTCTACTCTGTGCC

SOCs3 NM_003955.3 1970 TCCTGACTATGTCTGGCTAAGAGATTC
GCCTATAAAGTAGTCGCGGAGACGGGGTGCTGGTTTGCGTCGTAGTCTCCTGCAGCGTCTGGGGTTTCCGTTG
SOD1 NM_000454.4 35135 CAGTCCTCGGAACCAGGACCTCGGCGT
SOX13 NM 005686.2 3039- ATTTATTGAGTGCCCACTACGTGCCAGGCACTGTTGCTGAGTTCCTGTGGGTGTGTCTCTCGATGCCACTCCTG
— : 3139 CTTCTCTGGGGGCCTCTTTCTGTGCT
CTTAAGCCTTTCCAAAAAATAATAATAACAATCATCGGCGGCGGCAGGATCGGCCAGAGGAGGAGGGAAGCGC
SOX2 NM_003106.2 151-25)  rTTTTGATCCTGATTCCAGTTTGCC
SOX4 NM 003107.2 3040- GTTCACGGTCAAACTGAAATGGATTTGCACGTTGGGGAGCTGGCGGCGGCGGCTGCTGGGCCTCCGCCTTCT
- : 3140 TTTCTACGTGAAATCAGTGAGGTGAGAC
SOX5 NM 152989 2 1885- TAGCCATGCAATGATGGATTTCAATCTGAGTGGAGATTCTGATGGAAGTGCTGGAGTCTCAGAGTCAAGAATTT
— : 1985 ATAGGGAATCCCGAGGGCGTGGTAGC
CTCCGCAGCGGCGACATGAAGGACAGCATCTGGTGGGTGGACAAGGACAAGGGCACCTTCCAGTTCTCGTCC
SPIL NM_003120.1 730-830 ) AGCACAAGGAGGCGCTGGCGCACCGCT
SPN NM 001030288.1 2798- AAGCCAGGCTTCATGGAAAGATCGTATGTGTGACCCAAATATGAGTTCTTCAGCTCAGCCATGGTAATCCCTTC
— : 2898 CTTGAAGTCTCCATTTCTGCAGTACA
AAAGAGGAAATACTCCGCGTGCGCTTGTAGAAGGGGAGTCGTCTCCAGCTCCGAACCCCGGAGTGTTCATCAG
SPRY2 NM_005842.2 85-185 CGGGGAATCTGGCTCCGAATTCTCTTT
TTTGCTGTATGCCATCCTCGAGAGCTGTCTAGGTTAACGTTCGCACTCTGTGTATATAACCTCGACAGTCTTGGC
STATL NM_007315.2 205-305  pCCTAACGTGCTGTGCGTAGCTGCT
STAT3 NM 139276.2 4535- AGACTTGGGCTTACCATTGGGTTTAAATCATAGGGACCTAGGGCGAGGGTTCAGGGCTTCTCTGGAGCAGATA
— : 4635 TTGTCAAGTTCATGGCCTTAGGTAGCA
AGACAATGGATCAGAGTGACAAGAATAGTGCCATGGTGAATCAGGAAGTTTTGACACTGCAGGAAATGCTTAAC
STAT4 NM_003151.2 789-889 )G CTCGATTTCAAGAGAAAGGAGGC
STATSA NM 003152.2 3460- GAGACAGAGAGAGAGAAAGAGAGAGTGTGTGGGTCTATGTAAATGCATCTGTCCTCATGTGTTGATGTAACCGA
— ’ 3560 TTCATCTCTCAGAAGGGAGGCTGGGG
AAGGAGAAGCCCTTCATCAGATGCAAGCGTTATATGGCCAGCATTTTCCCATTGAGGTGCGGCATTATTTATCC
STATSB NM_012448.3 200-300 A GTGGATTGAAAGCCAAGCATGGGA
STAT6 NM 003153.3 2030- AGAACATCCAGCCATTCTCTGCCAAAGACCTGTCCATTCGCTCACTGGGGGACCGAATCCGGGATCTTGCTCA
— ’ 2130 GCTCAAAAATCTCTATCCCAAGAAGCC
CGTGGGTGGCGGCAGGACTTTCCTTATCCCAGTTGATTGTGCAGAATACACTGCCTGTCGCTTGTCTTCTATTC
STMNL NM_203401.1 287-387 ) CCATGGCTTCTTCTGATATCCAGGT
SYK NM 0031773 1685- CGGACTCTCCAAAGCACTGCGTGCTGATGAAAACTACTACAAGGCCCAGACCCATGGAAAGTGGCCTGTCAAG
— ’ 1785 TGGTACGCTCCGGAATGCATCAACTAC
TALL NM 003189 2 4635- ACAGCATCTGTAGTCAGCCGACAACTATTTCGGCCTTTTGGGGGTGGGTCTGGCCGTACTTGTGATTTCGATGG
— ’ 4735 TACGTGACCCTCTGCTGAAGACTTGC
CGCCGGCTGTTTAACTTCGCTTCCGCTGGCCCATAGTGATCTTTGCAGTGACCCAGCAGCATCACTGTTTCTTG
TBP NM_003194.3 25125 GCGTGTGAAGATAACCCAAGGAATTG
ACACAGGAGCGCACTGGATGCGCCAGGAAGTTTCATTTGGGAAACTAAAGCTCACAAACAACAAGGGGGCGTC
TBX21 NM_013351.1 890-990  ACAATGTGACCCAGATGATTGTGCT
CACACGCGCTCCTCCTTCCTCACCTTCCTCTGCGGCCTCGTCCTCACCGACTTCCTGGGGCTGCTGGTGACCG
TBXAZR NM_001060.3 385485  GACCATCGTGGTGTCCCAGCACGCCG
TCF12 NM 2070371 1105- CACATGACCGCTTGAGTTATCCTCCACACTCAGTTTCACCAACAGACATAAACACGAGTCTTCCACCAATGTCCA
— ’ 1205 GCTTTCATCGCGGCAGTACCAGCAG
TCF3 NM 0032002 4325- ATACGTGTCAACACAGCTGGCTGGATGATTGGGACTTTAAAACGACCCTCTTTCAGGTGGATTCAGAGACCTGT
- : 4425 CCTGTATATAACAGCACTGTAGCAAT
TCF7 NM 003202.2 2420- ATTCCATTTCCAGTTCATCTATGGCAGTCCAGCCAGCTCCTGGGCAGCTTGAGAGGGCAAACCCAAAACCTCAT
— ’ 2520 GACAGCCAGAGCCTGTCTTTCAGCAT
TDGF1 NM 003212.2 1567- AAGGAAAGAAAACATCTTTAAGGGGAGGAACCAGAGTGCTGAAGGAATGGAAGTCCATCTGCGTGTGTGCAGG
— ’ 1667 GAGACTGGGTAGGAAAGAGGAAGCAAA
AAGGTCAATGATAGCATCTGCCTAGAGTCAAACCTCCGTGCTTCTCAGACAGTGCCTTTTCACCATGAGTGGGT
D02 NM_005651.1 0-100 GCCCATTTTTAGGAAACAACTTTGGA
CGAGTTCGAGGAGAGGCAATCAGGATACGAACCATGAAGATGCGTCAACAAGCTTCCTTCCTACCAGCTACTTT
TEK NM_000459.2 615715 ACTATGACTGTGGACAAGGGAGATA
TERFL NM 003218.3 1037- CTGAAAGCAGAATACCTGTTTCAAAGAGTCAGCCGGTAACTCCTGAAAAACATCGAGCTAGAAAAAGACAGGCA
— : 1137 TGGCTTTGGGAAGAAGACAAGAATTT
TERT NM 198253.1 2570- GGCTTCAAGGCTGGGAGGAACATGCGTCGCAAACTCTTTGGGGTCTTGCGGCTGAAGTGTCACAGCCTGTTTC
— : 2670 TGGATTTGCAGGTGAACAGCCTCCAGA
CTGCTCCACCCTTAACCAATACTTCGGCTACTCGGGAGCCTTCAAGTGTCTGAAGGATGGTGCTGGGGATGTG
T NM_001063.2 640-740  CCTTTGTCAAGCACTCGACTATATTT
TERC NM 003234.1 1220- CAGTTTCCACCATCTCGGTCATCAGGATTGCCTAATATACCTGTCCAGACAATCTCCAGAGCTGCTGCAGAAAA
— : 1320 GCTGTTTGGGAATATGGAAGGAGACT
TGCCACAGACCTTCCTACTTGGCCTGTAATCACCTGTGCAGCCTTTTGTGGGCCTTCAAAACTCTGTCAAGAAC
TGFA NM_003236.2 780-880  1CCGTCTGCTTGGGGTTATTCAGTGT
TGFBL1 NM 000660.3 1260- TATATGTTCTTCAACACATCAGAGCTCCGAGAAGCGGTACCTGAACCCGTGTTGCTCTCCCGGGCAGAGCTGC
— : 1360 GTCTGCTGAGGCTCAAGTTAAAAGTGG
TGEB2 NM 003238.2 1125- AAGCCAGAGTGCCTGAACAACGGATTGAGCTATATCAGATTCTCAAGTCCAAAGATTTAACATCTCCAACCCAG
— : 1225 CGCTACATCGACAGCAAAGTTGTGAA
TGFBR1 NM 004612.2 4280- GGGGAAATACGACTTAGTGAGGCATAGACATCCCTGGTCCATCCTTTCTGTCTCCAGCTGTTTCTTGGAACCTG
— : 4380 CTCTCCTGCTTGCTGGTCCCTGACGC
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Thymidine

TCTACGTACCCGAGCCGATGACTTACTGGCAGGTGCTGGGGGCTTCCGAGACAATCGCGAACATCTACACCAC

Kinase SCFV007.1 100200 ACAACACCGCCTCGACCAGGGTGAGAT
TIEL NM 005424.2 2610- CATCGGGGAGGGGAACTTCGGCCAGGTCATCCGGGCCATGATCAAGAAGGACGGGCTGAAGATGAACGCAGC
— : 2710 CATCAAAATGCTGAAAGAGTATGCCTCT
CTGCTTTCAACTGGTAGTTGTGGGTTGAAGCACTGGACAATGCCACATACTTTGTGGATGGTGTGGGTCTTGGG
TLR2 NM_003264.3 180-280  GTCATCATCAGCCTCTCCAAGGAAG
TLRS NM 138636.3 2795- GACAAAAACGTTCTCCTTTGTCTAGAGGAGAGGGATTGGGATCCGGGATTGGCCATCATCGACAACCTCATGCA
— : 2895 GAGCATCAACCAAAGCAAGAAAACAG
INF NM 000594.2 1010- AGCAACAAGACCACCACTTCGAAACCTGGGATTCAGGAATGTGTGGCCTGCACAGTGAAGTGCTGGCAACCAC
— : 1110 TAAGAATTCAAACTGGGGCCTCCAGAA
916- CTCAGGGAGCCTCGTCATCGTCATTGTTTGCTCCACAGTTGGCCTAATCATATGTGTGAAAAGAAGAAAGCCAA
TNFRSF14 NM_003820.2 1016 GGGGTGATGTAGTCAAGGTGATCGTC
AGGGGAAATTCAGTTTTGGCTTCCAGTGTATCGACTGTGCCTCGGGGACCTTCTCCGGGGGCCACGAAGGCCA
TNFRSF18 NM_004195.2 445545 TGCAMACCTTGGACAGACTGCACCCA
CCCAGCTGAAGGGAGCACTGGCGACTTCGCTCTTCCAGTTGGACTGATTGTGGGTGTGACAGCCTTGGGTCTA
TNFRSF1B NM_001066.2 835935 CTAATAATAGGAGTGGTGAACTGTGTC
CCGTGCGGGCCGGGCTTCTACAACGACGTGGTCAGCTCCAAGCCGTGCAAGCCCTGCACGTGGTGTAACCTC
TNFRSF4 NM_003327.2 200-300 N GAAGTGGGAGTGAGCGGAAGCAGCTGT
AGATTTGCAGTCCCTGTCCTCCAAATAGTTTCTCCAGCGCAGGTGGACAAAGGACCTGTGACATATGCAGGCAG
TNFRSF9 NM_001561.4 255-355  [GTAAAGGTGTTTTCAGGACCAGGAA
GGGGGGACCCAGCCTGGGACAGACCTGCGTGCTGATCGTGATCTTCACAGTGCTCCTGCAGTCTCTCTGTGTG
TNFSF10 NM_003810.2 115215 GCTGTAACTTACGTGTACTTTACCAAC
TACCTGATTCATGTAGGAGAATTAAACAGGCCTTTCAAGGAGCTGTGCAAAAGGAATTACAACATATCGTTGGAT
TNFSF11 NM_003701.2 490590 -pCAGCACATCAGAGCAGAGAAAGC
ATTTTCAGAAGCCTCTGGAAAGTCGTGCACAGCCCAGGAGTGTTGAGCAATTTCGGTTTCCTCTGAGGTTGAAG
TNFSF14 NM_003807.2 210-370 G ACCCAGGCGTGTCAGCCCTGCTCCA
TOX NM 014729.2 3950- AATGAGCAGCTTTGACTTTGACAGGCGGTTTGTGCAGGAAAGCACAGTGCCGTGTTGTTTACAGCTTTTCTAGA
— : 4050 GCAGCTGTGCGACCAGGGTAGAGAGT
P53 NM 000546.2 1330- GGGGAGCAGGGCTCACTCCAGCCACCTGAAGTCCAAAAAGGGTCAGTCTACCTCCCGCCATAAAAAACTCATG
— : 1430 TTCAAGACAGAAGGGCCTGACTCAGAC
TRAF1L NM 005658.3 3735- CGAGTGATGGGTCTAGGCCCTGAAACTGATGTCCTAGCAATAACCTCTTGATCCCTACTCACCGAGTGTTGAGC
— : 3835 CCAAGGGGGGATTTGTAGAACAAGCC
TRAE2 NM 021138.3 1325- GTGGCCCTTCAACCAGAAGGTGACCTTAATGCTGCTCGACCAGAATAACCGGGAGCACGTGATTGACGCCTTC
— : 1425 AGGCCCGACGTGACTTCATCCTCTTTT
TRAE3 NM 1457251 1795- ATATGATGCCCTGCTTCCTTGGCCGTTTAAGCAGAAAGTGACACTCATGCTGATGGATCAGGGGTCCTCTCGAC
— : 1895 GTCATTTGGGAGATGCATTCAAGCCC
1400- TTAAGCAGAGGCAACCTCTCTCTTCTCCTCTGTTTCGTGAAGGCAGGGGACACAGATGGGAGAGATTGAGCCA
T5C2203 NM_198057.2 1500 AGTCAGCCTTCTGTTGGTTAATATGGT
CCGTCTCTTGTAGCAATCGGCCACATTGCCTTACTGAAATCCAGAGCCTAACCTTCAATCCCACCGCCGGCTGC
TSLP NM_033035.3 395495 GCGTCGCTCGCCAAAGAAATGTTCGC
ATGACTCGTCTCCGATATCCAGTTGGGCTGATGGGCAGTTGTTTACCAGCCACAGCTGGGTTTAGCTACGAAAA
TXK NM_003328.1 800900 7GGGAGATAGATCCATCTGAGTTGG
TCATCGCTGACAGCTGAGGAAGTCTGCATCCACATTGCACATAAAGTTGGTATCACTCCTCCTTGCTTCAATCTC
TYK2 NM_003331.3 485585 17GCCCTCTTCGATGCTCAGGCCE
CTGCACCTCATTCCAACTCCTACCGCGATACAGACCCACAGAGTGCCATCCCTGAGAGACCAGACCGCTCCCC
TYROBP NM_003332.2 457557 N ATACTCTCCTAAAATAAACATGAAGC
1970- GAGATGCTGCTGTTTCCAGAGGCGTCTTAGTCTCACCCAATGTGATTTGTAGAAGCACGAGACGCACTTTTATA
UBASH3A NM_001001895.1 2070 TCCCGGAATATTTCCCTCCGGCTTTC
CAGCGCCAGCAGCTGCAAGAAAGCTAACACTTAAGACTCCCACCCTGTGACACTGAGTCCCGAGCACAGCACC
VAX2 NM_012476.2 871971 7CCCAGTCTCCTGTGCCCCAGCGGAC
1325- GAGTCCAACATCACCATGCAGATTATGCGGATCAAACCTCACCAAGGCCAGCACATAGGAGAGATGAGCTTCCT
VEGFA NM_001025366.1 1425 ACAGCACAACAAATGTGAATGCAGAC
TGCGTTTGAGTTTGCCGCGAGCCGGGCCAATCGGTTTTGCCAACGCATGCCCACGTGCTGGCGAACAAATGTA
WEEL NM_003390.2 5105 AACACGGAGATCGTGTGCCGGGCACTT
GGAGTTAAGACAGCGCTTGGGGATGGATGCCCTGGTTGCTGAAGAGGAGGCGGAAGCCAAGGGGAATGAAGT
XBP1 NM_005080.2 440540 GAGGCCAGTGGCCGGGTCTGCTGAGTCC
935- ATTCATTGTCTCAGTGAAGGAAGAACCTGTAGAAGATGACCTCGTTCCGGAGCTGGGTATCTCAAATCTGCTTT
XBP1 NM_001079539.1 1035 CATCCAGCCACTGCCCAAAGCCATCT
ATGGGAGCTATGCAGCTGATTGAAGACTTCAGCACACATGTCAGCATTGACTGCAGCCCTCATAAAACTGTCAA
YYIAPL NM_139118.2 755-855 G AAGACTGCCAATGAATTTCCCTGTT
ZAPT0 NM 001079.3 1175- GGAGCTCAAGGACAAGAAGCTCTTCCTGAAGCGCGATAACCTCCTCATAGCTGACATTGAACTTGGCTGCGGC
— : 1275 AACTTTGGCTCAGTGCGCCAGGGCGTG
7BTB16 NM 006006.4 1585- TCCTGGATAGTTTGCGGCTGAGAATGCACTTACTGGCTCATTCAGCGGGTGCCAAAGCCTTTGTCTGTGATCAG
— : 1685 TGCGGTGCACAGTTTTCGAAGGAGGA
ACGATTACCGCAGCCAAGTGGCGCTGGCAAAACTGTTGTAGGTGTTCCTTCAGGTAAAGTGTCTTCAAGTAGCA
ZCZHCIA NM_016010.2 665-765  GCTCTTTGGGAAACAAACTTCAGACC
TCCCAGAGAGAAACTTGGCGATCACGTTTTCACATGATGCTCACGCTCAGGGCGCTTCAATTATCCCTCCCCAC
ZEB2 NM_014795.2 20-120 AAAGATAGGTGGCGCGTGTTTCAGGG
ZNF516 NM 014643.2 4830- GGTGGGGGACGGCTTCATATACCTCTTCCTCAGTAATGCAAATGCGAGTTTTTGTGGTGGGGGTTAAGGCCCAT
— : 4930 AACAAAGGATCTTAAACCATGCAGTG
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Table S2. Fold change in mRNA abundance of mbIL15-CAR T cells relative to CAR T cells

GENE logFC PValue FDR SIP1 -0.5 3.7E-01 1.0E+00
IL7TR 2.4 1.9E-05 6.7E-03 ITGA1 -0.5 3.7E-01 1.0E+00
NRP1 2.7 1.6E-04 2.9E-02 KIR3DL2 0.8 3.7E-01 1.0E+00
DAP12 19 3.1E-04 3.7E-02 TBXA2R 0.6 3.8E-01 1.0E+00
CD4 -1.9 5.5E-04 4.9E-02 CCR7 -0.5 3.9E-01 1.0E+00
TNFRSF4 -1.7 2.5E-03 1.5E-01 RNF125 -0.5 3.9E-01 1.0E+00
TIE1 -1.9 2.6E-03 1.5E-01 ITGA4 -0.4 4.1E-01 1.0E+00
HRH2 16 4.6E-03 2.2E-01 ILLI7RA 0.4 4.1E-01 1.0E+00
CPT1 -1.6 5.0E-03 2.2E-01 NOTCH1 0.4 4.1E-01 1.0E+00
PDCD1 -1.6 8.6E-03 3.4E-01 CD28 -0.4 4.2E-01 1.0E+00
ICOSLG -1.3 1.3E-02 4.2E-01 BIM -0.5 4.2E-01 1.0E+00
CMRF35H -1.7 1.4E-02 4.2E-01 STMN1 -0.4 4.3E-01 1.0E+00
CCR4 -1.4 1.4E-02 4.2E-01 LYN 0.4 4.3E-01 1.0E+00
RORC 14 2.5E-02 6.4E-01 KIR2DS1 0.4 4.3E-01 1.0E+00
GILZ -1.1 2.6E-02 6.4E-01 NKp30 0.4 4.4E-01 1.0E+00
CD86 -1.3 2.7E-02 6.4E-01 TNFRSF18 -0.5 4.4E-01 1.0E+00
TSLPR -15 3.1E-02 6.8E-01 RUNX1 0.4 4.4E-01 1.0E+00
BCL6 -11 3.8E-02 7.9E-01 SH2D2A 0.4 4.5E-01 1.0E+00
PAX5 11 4.2E-02 8.3E-01 PDK1 0.4 4.5E-01 1.0E+00
IL23R 11 4.8E-02 8.9E-01 SELL 0.4 4.6E-01 1.0E+00
KIR2DS2 11 5.2E-02 9.2E-01 POUSF1 0.5 4.7E-01 1.0E+00
CD40LG -11 6.3E-02 1.0E+00 EGLN1 0.4 4.7E-01 1.0E+00
IKZF2 -1.0 7.6E-02 1.0E+00 TRAF1 0.4 4.7E-01 1.0E+00
BCL2 0.8 9.2E-02 1.0E+00 SOCS1 0.4 4.7E-01 1.0E+00
SOX5 13 1.1E-01 1.0E+00 KIR2DL1 0.7 4.8E-01 1.0E+00
SOX13 0.9 1.4E-01 1.0E+00 IL23p19 0.4 4.8E-01 1.0E+00
BNIP3 -0.8 15E-01 1.0E+00 LNK 0.3 4.9E-01 1.0E+00
GZMH 0.7 1.5E-01 1.0E+00 SKAP1 0.4 4.9E-01 1.0E+00
CD11B -0.8 1.6E-01 1.0E+00 BIRC2 -0.3 4.9E-01 1.0E+00
LEF1 0.9 1.6E-01 1.0E+00 STAT1 0.2 5.0E-01 1.0E+00
SMAD3 -0.7 1.6E-01 1.0E+00 LAIR1 -0.3 5.0E-01 1.0E+00
FLT1 0.7 1.6E-01 1.0E+00 TNFRSF9 -0.5 5.0E-01 1.0E+00
KLRB1 -0.7 1.7E-01 1.0E+00 MYB -0.4 5.0E-01 1.0E+00
CCL5 -0.6 1.7E-01 1.0E+00 CDK4 0.4 5.0E-01 1.0E+00
C50RF13 0.8 1.8E-01 1.0E+00 XBP1 0.4 5.0E-01 1.0E+00
KLF2 -0.6 2.0E-01 1.0E+00 TFRC -0.4 5.0E-01 1.0E+00
CD276 0.9 2.0E-01 1.0E+00 SLA2 0.4 5.1E-01 1.0E+00
LRP5 0.7 2.0E-01 1.0E+00 CD69 0.3 5.1E-01 1.0E+00
P2RX7 0.7 2.1E-01 1.0E+00 FAS -0.4 5.1E-01 1.0E+00
NCAM1 0.6 2.1E-01 1.0E+00 CCL3 0.2 5.1E-01 1.0E+00
ATF3 0.8 2.2E-01 1.0E+00 EGLN3 0.3 5.1E-01 1.0E+00
ANXA1 0.7 2.2E-01 1.0E+00 TNF 0.2 5.2E-01 1.0E+00
EOMES -0.8 2.3E-01 1.0E+00 IGF1IR 0.3 5.2E-01 1.0E+00
NFATC1 -0.6 2.3E-01 1.0E+00 BACH2 0.3 5.2E-01 1.0E+00
MMP14 -0.8 2.5E-01 1.0E+00 CDY%4 0.4 5.2E-01 1.0E+00
PHACTR2 0.7 2.6E-01 1.0E+00 BCL2L1 0.3 5.2E-01 1.0E+00
GATA3 0.7 2.6E-01 1.0E+00 TXK 0.3 5.2E-01 1.0E+00
CD44 -0.6 2.6E-01 1.0E+00 IL10RA 0.3 5.3E-01 1.0E+00
AlM2 -0.6 2.7E-01 1.0E+00 RARA 0.4 5.3E-01 1.0E+00
AGER -0.6 2.7TE-01 1.0E+00 XBP1 0.3 5.3E-01 1.0E+00
TGFBR1 0.6 2.8E-01 1.0E+00 IL12RB2 0.4 5.3E-01 1.0E+00
CSF2 0.7 2.9E-01 1.0E+00 DPP4 0.3 5.3E-01 1.0E+00
CD80 -0.6 3.0E-01 1.0E+00 RUNX3 0.4 5.4E-01 1.0E+00
IL10 0.4 3.2E-01 1.0E+00 HVEM -0.3 5.4E-01 1.0E+00
FGL2 -0.6 3.3E-01 1.0E+00 FLT3LG -0.3 5.4E-01 1.0E+00
MYC -0.5 3.4E-01 1.0E+00 ITGAL -0.3 5.5E-01 1.0E+00
PHC1 -0.6 3.5E-01 1.0E+00 EPHA4 -0.3 5.5E-01 1.0E+00
LOC282997 -0.5 3.5E-01 1.0E+00 IL2RA -0.4 5.5E-01 1.0E+00
ITGA5 -0.6 3.6E-01 1.0E+00 PTGER2 -0.3 5.6E-01 1.0E+00
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FOXP1
HLAA
NR3C1
PRKCQ
TCF12
NR4A1
BCL10
ITGB7
MAPK14
HDAC2
CD244
IL18R1
S100A4
HOXB4
CSNK2AL
BCL11B
CTNNBLL
NCL
ELF1
MBD2
DAP10
ELF4
GSK3B
IRF1
CDKN1A
CREBL
TDO2
STAT3
AHNAK
CD63
LCK
KLF6
IL2RB
NKp46
EIFL
TRAF2
DOK2
ADAM19
GFI1
NKG2E
AlF1
HMGB2
HDAC1
CTNNBL
TYK2
IAP
C8ORF70
PPARA

0.1
0.2

0.1
0.1

0.1
0.1
0.1

0.1

0.1
0.2
0.1

0.1
0.1

0.1
0.1

0.1
0.1

0.0
0.1
0.1
0.0
0.1
0.1

0.1

0.1
0.0
0.1
0.1
0.1
0.1

0.1

0.1

0.1

0.0

0.1

0.0
0.1

0.1

0.1
0.0
0.0
0.1
0.0
0.0
0.1
0.1
0.1

0.1

0.0

0.1

0.0
0.0
0.1
0.0
0.1
0.1
0.2
0.0

8.5E-01
8.5E-01
8.5E-01
8.6E-01
8.6E-01
8.6E-01
8.6E-01
8.6E-01
8.6E-01
8.6E-01
8.7E-01
8.7E-01
8.7E-01
8.8E-01
8.8E-01
8.8E-01
8.8E-01
8.8E-01
8.8E-01
8.8E-01
8.9E-01
8.9E-01
8.9E-01
8.9E-01
8.9E-01
9.0E-01
9.0E-01
9.0E-01
9.0E-01
9.0E-01
9.0E-01
9.0E-01
9.1E-01
9.1E-01
9.1E-01
9.1E-01
9.1E-01
9.1E-01
9.1E-01
9.1E-01
9.1E-01
9.2E-01
9.2E-01
9.2E-01
9.2E-01
9.2E-01
9.2E-01
9.2E-01
9.2E-01
9.3E-01
9.3E-01
9.3E-01
9.3E-01
9.3E-01
9.3E-01
9.3E-01
9.3E-01
9.3E-01

1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
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PRDM1
ITCH
CLA
LGALS3
CATHEPSIND
IL18RAP
IL4R
TNFSF10
CD58
BID
JAK1
CD247
SOD1
CIITA
CRIP1
ARRB2
NEIL1
SMAD4
SELL
C110RF17
TNFSF14
RHOA
CCR5
NKG2C
S100A6
SIT1
KIR2DL4
CD3E
GZMA
TBX21
GLO1
IFNG
IL12RB1
CCNB1
IRF2
PDE7
TNFRSF7
CLIC1
JAK3
OPTN
MAPK3
RORA
KLF7
CDKN1B
PPP2R1A
ATP2B4
CD2
CXCR3
C10RF24
TGFB1
STAT4
ZAPT70
CD3D
GABPa
CCR10
PECAM1
SOX4

0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.1
0.1
0.1

0.1

0.0
0.0
0.0
0.0
0.0

0.1
0.1

0.0
0.0

0.1

0.0
0.0
0.0
0.1

0.1

0.0

0.1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.1
0.1

0.1

9.4E-01
9.4E-01
9.4E-01
9.4E-01
9.4E-01
9.4E-01
9.5E-01
9.5E-01
9.5E-01
9.5E-01
9.5E-01
9.5E-01
9.6E-01
9.6E-01
9.6E-01
9.6E-01
9.6E-01
9.6E-01
9.6E-01
9.6E-01
9.6E-01
9.6E-01
9.6E-01
9.7E-01
9.7E-01
9.7E-01
9.7E-01
9.7E-01
9.7E-01
9.7E-01
9.7E-01
9.7E-01
9.7E-01
9.7E-01
9.7E-01
9.7E-01
9.8E-01
9.8E-01
9.8E-01
9.8E-01
9.8E-01
9.8E-01
9.9E-01
9.9E-01
9.9E-01
9.9E-01
9.9E-01
9.9E-01
9.9E-01
9.9E-01
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00

1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00
1.0E+00



