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Supplementary Abbreviations

AFP
ALP
ALT
AST
BMI
CTLA-4
Ctsg
GFP
Hba-a1
HCC
HDI
H&E
IHC
irrelLN
LAG3
LCN2
LDH
LN
MPO
Ngp
PBMCs
PD-1
PD-L1
relLN
Ren
RFP
RNAI
gPCR
SB13
SEM
shRNA
TIM3
Tregs

Alpha-1-fetoprotein

Alkaline phosphatase

Alanine aminotransferase
Aspartate aminotransferase

Body mass index

Cytotoxic T-lymphocyte-associated protein
Cathepsin G

Green fluorescent protein
Hemoglobin subunit alpha-1
Hepatocellular carcinoma
Hydrodynamic tail vein injection
Hematoxylin and eosin
Immunohistochemistry

Irrelevant lymph node
Lymphocyte-activation gene 3
Lypocaline 2

Lactate dehydrogenase

Lymph node

Myeloperoxidase

Neutrophil granule protein
Peripheral blood mononuclear cells
Programmed cell death protein 1
Programmed cell death ligand 1
Relevant lymph node

Renilla

Red fluorescent protein

RNA interference

Quantitative polymerase chain reaction
Sleeping Beauty 13 transposase
Standard error of the mean

Short hairpin RNA

T cell immunoglobulin and mucin-domain containing 3
Regulatory T cells



Supplementary Materials and Methods

Work with human material

The prospective and retrospective studies using human material (human blood and liver
tissues obtained after surgeries from patients with hepatocellular carcinoma (HCC)) were
conducted in accordance with the Helsinki Declaration and were approved by the Ethics
Committee of the MHH (ethical codes: 8742_BO_K 2019). All HCC patients are listed in
Tables S1 and S2. Eligible patients were 225 years of age (median range: HCC group — 66
years; healthy controls group — 42 years). Appropriate informed consent was received from all
the patients. Human peripheral blood mononuclear cells (PBMCs) were isolated as previously
described (1). Human liver tissue was digested as previously described (2-5). Obtained single
cell suspension from PBMCs and liver tissue was stained with specific antibodies as described
in the section “Leukocytes isolation, staining, and sorting” and subjected to one-step cell
sorting on an Aria-Fusion (BD, Franklin Lakes, USA) sorter. RNA isolation and quantitative
polymerase chain reaction (QPCR) were performed as described in the section “RNA isolation

and gPCR”. All human antibodies and primers for gPCR are listed in Tables S5 and S7.

Immunohistochemistry (IHC)

IHC staining of selected cases (Table S2) was performed on 4 um-thick formalin-fixed paraffin-
embedded tissue sections after heat-induced antigen retrieval in a decloaking chamber (Water
Bath 1008, GFL) using citrate buffer (10 mM sodium citrate and 0.05% Tween 20, pH 6.0).
Incubation with primary antibodies anti-S100A9 (1:800, antibodies-online.com, Germany) was
carried out in 5% bovine serum albumin (BSA, Carl Roth, USA) at room temperature for 1 h.
Signal amplification and color development via diaminobenzidine were performed using
Epredia™ UltraVision™ Quanto Detection System HRP DAB (horseradish peroxidase (HRP)
activity based on the action of 3,3'-diaminobenzidine (DAB)) (Fisher Scientific, USA) and a
counter-staining with Mayer’s Hematoxylin (Carl Roth, USA). Images were analysed using a
Nikon Eclipse Ti2 inverted microscope (Nikon, Japan). Immune cells positive for the S100A9
were quantified by the experienced pathologist using at least five representative areas (100x)

and shown as a cellular density (number of positive events per 1 mm?).

Animal experiments

All mice used in this study, including age and gender of animals, are listed in Table S3. All

animal experiments and procedures were performed in compliance with ethical regulations and

the approval of the Lower Saxonian State Office for Consumer Protection and Food Safety

(LAVES, Niedersachsisches Landesamt flir Verbraucherschutz und Lebensmittelsicherheit;

AZ 18/2808, 15/1766, 13/1342). C57BL/6J mice were bred in the facility of the MHH and HZI
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(Germany). C57BL/6-Foxp3™'F/J mice were obtained from Jackson Laboratory. All in vivo
experiments were initiated in mice at 5-8 weeks of age. All animals were maintained under
specific pathogen-free conditions in accordance with the institutional guidelines of the

MHH/HZI. Chow (standard diet) and water were provided to the animals ad libitum.

Vector design

Sleeping Beauty 13 (SB13) transposase, NRAS®'?Y, NRASC'?V-|IRES-Ova (CaNIO), and Myc-
IRES-GFP (CaMIG; GFP - green fluorescent protein) encoding transposon vectors have been
described previously (2-4, 6, 7). CaMIN was generated in this study. To generate CaMIN,
NRAS®?V was amplified from the CaNIG vector and Bsp and Sall restriction sites were
attached using primers NRAS Bsp fw (5’-gtcgccatcatgactgagtacaaac-3’) and NRAS Sall rv (5'-
tcgccaGtcgacttacatcaccacacatgg-3’). The product was inserted into the vector MLPbcshRen
(Ren — Renilla) using Ncol and Sall restriction sites and thereafter amplified using IRES Notl
fw  (5’-catcaagcggccgcttaggtcagtttatgcaccagagtttc-3’) and NRAS  Agel v (5-
tcgccaaccggtttacatcaccacacatgg-3’) primers. c-Myc was amplified from CaMIG vector (2-4, 6,
7) and MIul and Notl restriction sites were attached using Myc Miul fw (5-
ggaggaacgcgtagctgtttgaaggctggatttcctttgusing-3’) and Myc Notl rv (5'-
catcaagcggccgcttaggtcagtttatgcaccagagtttc-3’) primers and thereafter inserted into an empty
pCaggs transposon vector without gene of interest with a multiple cloning site (pCaggs-MCS)
to generate CaM (8). NRASC®"?V-|RES was finally inserted via Agel and Notl restriction sites
into CaM to generate CaMIN. All vectors used in the study are listed in Table S4.

Induction of autochthonous HCC

To induce HCC (genotype NRASC?V/c-Myc) development, we stably delivered transposable
elements encoding NRAS®"?Y and c-Myc together with SB13 into hepatocytes of C57BL/6-
Foxp3™'Fv/J or C57BL/6J mice. Vectors (transposon and SB73 transposase) for hydrodynamic
tail vein injection (HDI) were prepared using QIAGEN EndoFree Maxi Kit (QIAGEN, Hilden,
Germany). Transposon and transposase vectors were mixed in a 5:1 molar ratio, and HDI was
performed to enable a transposon-mediated stable intrahepatic gene ftransfer and
development of autochthonous liver cancers, as described previously (2-4, 6, 9). All reagents

used in the study are listed in Table S4.

Leukocyte isolation, staining, and sorting

Leukocytes were isolated from blood, liver, liver-draining mediastinal and portal lymph nodes
(LNs), spleen, and lung as previously described (2-4). Blood was collected from the retro-
orbital plexus and mixed with 50 Units heparin (Ratiopharm GmbH, Ulm, Germany). All organs

were processed according to established protocols (2-4). The obtained cells were stained with
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different antibodies (all used antibodies are listed in Table S5). Data analyses were performed
using FlowJo software (Becton Dickinson).

For cell sorting, cells were isolated from spleen, liver-draining LNs, not liver-draining LNs, and
livers of C57BL/6-Foxp3™'FV/J transgenic mice (10), in which Foxp3*regulatory T cells (Tregs)
can be tracked and thereby excluded using red fluorescent protein (RFP*). The obtained cell
suspensions were stained with anti-CD3 (clone 145-2C11, Biolegend, California, San Diego,
USA), anti-CD4 (clone RM4-5, Biolegend, California, San Diego, USA), anti-CD8 (clone 53-
6.7, Biolegend, California, San Diego, USA), anti-CD44 (clone IM7, Biolegend, California, San
Diego, USA) and anti-NK1.1 (clone PK136, Biolegend, California, San Diego, USA) antibodies
and subjected to one-step cell sorting on a MOFlo (DakoCytomation, Glostrup, Denmark) or a
FACSAria (BD Biosciences, Franklin Lakes, New Jersey, USA) sorter. The sorted CD3*NK1.1-
CD4* CD8 Foxp3- CD44*and CD3*NK1.1- CD4- CD8* CD44* T lymphocytes were found to be
of 98% purity. All antibodies used in the study are listed in Table S5.

Transcriptome analyses (Microarray)

T lymphocytes were isolated using sorting from livers, liver-draining LNs, and spleens of HCC-
bearing C57BL/6-Foxp3™'FV/J mice with stable intrahepatic overexpression of NRAS¢’?Y and
c-Myc oncogenes, delivered via HDI. T lymphocytes from HCC-free mice, expressing only one
oncogene (c-Myc or NRASCG'?), served as controls, C1 and C2, respectively.

Total RNA from sorted CD3* NK1.1- CD4* CD8- Foxp3- CD44* Foxp3-and CD3* NK1.1- CD8*
CD44* T lymphocytes was isolated using the RNeasy kit (Qiagen, Hilden, Germany). The
quality and integrity of the total RNA were controlled using an Agilent Technologies 2100
Bioanalyzer (Agilent Technologies, Waldbronn, Germany). Thereafter, 500 ng of total RNA
was used for a Cy3-labelling reaction with the one-color Quick Amp Labeling Kit (Agilent
Technologies, Waldbronn, Germany). The labeled copy RNA was hybridized to Agilent’s
mouse 4 x 44k microarrays for 16 h at 68°C. The latters were scanned using the Agilent DNA
Microarray Scanner. Two replicates in total were analyzed. Expression values were calculated
with the Feature Extraction v10.7.3.1 software package (Agilent Technologies, Waldbronn,
Germany).

The obtained data were further analyzed using the R package “limma” (11). Raw data were
log2 transformed and quantile normalized. The mean log2 value of both replicates was
calculated and used for further analysis. The data presented in the study are deposited in the
Gene Expression Omnibus repository, with the accession number GSE144811. All reagents,

antibodies, and software used in the study are listed in Tables S4, 5, and 6.



Determination of enzyme activities in plasma
Blood was collected from the retro-orbital plexus and mixed with 50 units of heparin
(Ratiopharm GmbH, Ulm, Germany). Biochemical parameters in the obtained plasma were

defined as previously described (4).

RNA isolation and qPCR

RNA isolation was performed according to the RNeasy Plus Mini Kit (Qiagen, Hilden,
Germany). The gPCR was performed using the SensiFAST™ SYBR® No-ROX One-Step Kit
(Bioline, London, UK). 4 pl of isolated RNA were used in duplicates for every sample. Primer
sequences were designed using the NCBI platform. All primers for gPCR are listed in Table
S7.

Transfection of packaging cells (lentivirus production)

Transfection of HEK293T cells with third generation lentiviral vector system using Pgipz (6),
pMD2.G (Addgene, Watertown, Massachusetts, USA), pMDLg/RRE (Addgene, Watertown,
Massachusetts, USA) and pRSV-Rev (Addgene, Watertown, Massachusetts, USA) was
performed according established protocols as described (12, 13). All DNA and reagents are
listed in Table S4.

Transduction

HCC-bearing mice were sacrificed, and liver, liver-draining LNs, not liver-draining LNs, and
spleen were isolated, and single-cell suspensions thereof were prepared and stained with anti-
CD3, anti-CD4, and anti-CD8 specific antibodies as described in the section “Leukocytes
isolation, staining and sorting” using established protocols (2-4). The stained cell suspension
was subjected to cell sorting using Aria-Il SORP, Aria-llu, and Aria-Fusion (BD, Franklin Lakes,
USA) sorters. Transduction of stimulated T cells was performed using established protocols

as described elsewhere (14, 15). All reagents are listed in Table S4.

Short hairpin RNA (shRNA) cloning

shRNAs were ordered as 97-mer DNA oligos from Eurofins (Ebersberg, Germany) and cloned
into pGIPZ vector as described previously (6, 16, 17). Cloned sequences were approved using
a Mix2Seq kit (Eurofins, Ebersberg, Germany). All reagents and 97-mer DNA sequences are

listed in Tables S4 and S8, respectively.

RNA interference (RNAi) screen
HCC development was induced in 5-6 week-old C57BL/6J mice using HDI, as described above

(Induction of autochthonous HCC). Upon tumor development, mice were sacrificed and cell
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suspensions were isolated from lymph nodes, spleen, and liver. Thereafter, CD4 and CD8 T
cells were sorted using MOFlo (DakoCytomation, Glostrup, Denmark) or a FACSAria (BD
Biosciences, Franklin Lakes, New Jersey, USA) sorter. Isolated T cells were stimulated with 1
pug/ml anti-CD3, 1 pg/ml anti-CD28, 6.25 ng/ml IL-2, and 0.1 % B-Mercaptoethanol for 72 h at
37°C. Stimulated CD4 and CD8 T cells were transduced with a lentivirus co-expressing the
shRNA library and GFP, as described above (Transduction). 48 h post-transduction the
successfully transduced GFP* CD4 and CD8 T cells were isolated using sorting and labeled
with 10 uM of proliferation dye eFluor450 (Thermo Fisher, Waltham, Massachusetts, USA) and
adoptively transferred (i.v.) in 200 pl of sterile PBS in C57BL/6J HCC-bearing recipient mice.
2 x 10° of CD4 and CD8 were adoptively transferred (in-probes) to each of recipient mice. In
total, four recipient mice were used. Five days post-transfer, the recipient mice were sacrificed
and the liver, spleen, liver-draining lymph nodes, other lymph nodes, and blood were isolated.
Cell suspensions were prepared and stained with anti-CD3, anti-CD4, and anti-CD8 specific
antibodies, as described above (Leukocytes isolation, staining and sorting). Adoptively
transferred CD4 and CD8 T cells were tracked using the advantage of GFP expression after
the transduction with the lentivirus co-expressing shRNA and GFP. The proliferation of cells
was tracked using the advantage of proliferation dye eFluor450. T cells were sorted for CD3*
CD4* GFP* eFluord50*- and CD3* CD8* GFP* eFluor450*- populations (out-probes).
Thereafter, DNA was isolated from all sorted populations using the DNeasy Blood & Tissue Kit
(Qiagen, Hilden, Germany). The obtained DNA was stored at -20°C until the preparation for
lllumina sequencing. In total, four recipient mice were adoptively transferred with CD4 and CD8

T cells transduced with library pools.

lllumina sequencing

lllumina sequencing was performed as previously described (18). Briefly, the obtained DNA of
previously sorted CD3* CD4* GFP* eFluor450*- and CD3* CD8* GFP* eFluor450*- T cells was
adjusted to 19 ng/ul and 3 pl, corresponding to 57 ng DNA, were used for the 15tPCR reaction
mix (20 amplification cycles) (18). The entire PCR product was precipitated with ethanol, as
described (18). 1.5 ug of the precipitated DNA was used for the 2" PCR reaction using NEB
index primer (18). The entire product was loaded on a 3% agarose gel and purified using the
QIAEX Il Gel Extraction Kit (Qiagen, Hilden, Germany). Quality and integrity of total DNA were
controlled using a 2100 Bioanalyzer System (Agilent Technologies, Waldbronn, Germany).
The sequencing was performed with the NovaSeq6000 system and the NovaSeq 6000 S2
Reagent Kit (100 cycles, paired-end run) with an average of 2 x 107 reads per DNA sample
(Nlumina, San Diego, CA, USA). The matrix of counts was input to the R package EdgeR
(v3.16) (19) in R (v4.2.0) for differential representation analysis. Statistical testing for changes

in shRNAs abundance between in-probes groups and out-probes groups was carried out using
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the exact test that allows shRNAs to be ranked by significance using the topTags function. All
statistical tests were considered significant when P <0.05. The Benjamini-Hochberg method
was applied to correct P values for the impact of multiple testing, with false discovery rate-
adjusted P values used for statistical analyses. Heatmap plots of the top-ranked shRNAs were

generated using log2-fold-change values in all samples.

Histopathological analysis of murine organs

Several murine organs (liver, brain, heart, lung, kidney, pancreas, spleen) were collected for
histopathological analysis. Tissue samples were fixed in 4% paraformaldehyde at room
temperature for 24-48 hours, embedded in paraffin, and serially sectioned at 4 ym using a
rotary microtome (Microm, Germany). Afterwards, tissue sections were stained with
hematoxylin and eosin (H&E) (Sigma Aldrich, USA and Merck, Germany), and evaluated for

the presence of histopathological changes by the experienced pathologist in a blinded fashion.

Statistics

To calculate the significance of survival analysis, the Mantel-Cox test was used. If not stated
otherwise, the unpaired Student’s t-test was used for all other statistical analyses to calculate
significant differences among experimental and control groups in murine studies. The normality
of the calculated variables was assessed by using the Kolmogorov-Smirnov test. To compare
means, the nonparametric Mann—Whitney U-test was used for non-normally distributed data
obtained from patients’ samples. Statistical analysis of microarray data using the Bayes
method is described in the section “Transcriptome analyses (microarray)”. If not stated
otherwise, data are shown as mean +/- standard error of the mean (SEM) with P < 0.05
considered statistically significant. Significance levels were denoted as: *P < 0.05, **P < 0.01,
***P < 0.001 and ****P < 0.0001.



Supplementary Tables

Table S1. Clinicopathologic characteristics of the selected patients were analysed using
qPCR

aw | are | O[T |

Patient 1 (HCC) 21 2465 41 pT2 G2
Patient 2 (HCC) 25 2907 17 pT1b G2
Patient 3 (HCC) 29 N/A 32 N/A G2
Patient 4 (HCC) 36 3 67 pT1b G2
Patient 5 (HCC) 31 346 251 pT4 G2
Patient 6 (Healthy liver tissue) 20 N/A 15 - -
Patient 7 (Healthy liver tissue) 23 N/A 20 - -
Patient (Healthy controls, N/A N/A N/A - -
donors of PBMCs, n=10)

BMI — body mass index; AFP — alpha-1-fetoprotein; GGT — gamma-glutamyltransferase; TNM — tumor,
nodes, metastasis; N/A — not available.

Table S2. Clinicopathologic characteristics of the selected patients with HCC (n=4) and
healthy liver (n=1) were analysed using IHC

GGT Tumor Tumor | Microvascular
BMI AFP

(U/L) Stage, TNM | Grade Invasion
Patient 1 (Healthy donor) 23 N/A 20 - - -
Patient 2 (HCC) 25 2907 17 pT1b G2 -
Patient 3 (HCC) 31 346 251 pT4 G2 -
Patient 4 (HCC) 25 45 100 pT1b G3 +
Patient 5 (HCC) N/A 4.6 150 N/A G2 -

BMI — body mass index; AFP — alpha-1-fetoprotein; GGT — gamma-glutamyltransferase; TNM — tumor,
nodes, metastasis; N/A — not available.



Table S3. Murine strains used in the study

Name Strain Supplier Gender Age
Mouse | C57BL/6J Charles River Males and females 4-8 weeks at HDI
Mouse | C57BL/6- Jackson Laboratory | Males and females 6-8 weeks at HDI

Foxp3im'Fv/J

Table S4. Reagents

Reagent or Resource Supplier / Citation | Identifier

SB13 vector

CaMIG vector (6, 16)

CaN vector (2-4, 6)

pMD2.G Addgene Cat # 12259

pGIPZ (6)

pRSV-Rev Addgene Cat # 12253

pMDLg/pRRE Addgene Cat # 12251

QIAGEN EndoFree Maxi Kit Qiagen Cat # 12362

Heparin 5000 Ratiopharm PZN-03029820

Chloroquine Sigma Aldrich Cat # C6628

Polybrene Sigma Aldrich Cat # H9268

Calcium chloride Sigma Aldrich Cat# C1016

Dulbecco's Modified Eagle Medium (DMEM) Thermo Fisher Cat # 31966021

Penicillin/Streptomycin Gibco Cat # 15140122

RLT buffer Qiagen Cat# 79216

B-Mercaptoethanol Sigma Aldrich Cat # M6250

Platinum Pfx polymerase Invitrogen Cat # 11708-021

Xhol New England Cat # R0146
Biolabs

EcoRlI New England Cat # R0101
Biolabs

T4 DNA ligase New England Cat # M0202
Biolabs

QIAprep Spin Miniprep Kit Qiagen Cat #27104

Qiagen RNeasy Plus Mini Kit Qiagen Cat# 74134

Qiagen Plasmid Maxi Kit Qiagen Cat # 12362

DH5a Invitrogen Cat # 18265-017

Ampicillin Sigma Aldrich Cat # A9393
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Mix2Seq Eurofins N/A
SensiFAST™ SYBR® No-ROX One-Step Bioline Cat # BIO-72005
Quick Amp Labeling Kit, one-color Agilent Cat # 5190-0442
Collagenase | Roche Cat#
11088866001
Collagenase IV Sigma Aldrich Cat# C5138
DNase Goldbio.com Cat # D-300-500
EDTA Sigma Aldrich Cat # E9884
Percoll GE Healthcare Cat # 17-0891-01
IL-2 Biolegend Cat # 575408
NEBNext® Multiplex Oligos for lllumina® (Dual NEB Cat # E7600S
Index Primers Set 1)
Q5 High-Fidelity DNA Polymerase NEB Cat # M0491L
eBioscience™ Cell Proliferation Dye eFluor™ eBioscience Cat # 65-0842-85
450
Bovine serum albumin fraction V Carl Roth Cat #8076.4
Hematoxylin Sigma Aldrich Cat # 517-28-2
Eosin Merck 1.115935-0100

Sodium citrate dihydrate

Fisher Scientific

Cat # 11945071

Epredia™ UltraVision™ Quanto Detection Fisher Scientific Cat # 12673997
System HRP DAB
Table S5. Antibodies
Name Supplier Cat no. Clone no.
Murine Antibodies

Anti-CD16/32 Biolegend 101320 93
Anti-CD3 Biolegend 100222 17A2
Anti-PD-1 Biolegend 109105 RMP1-30
Anti-CD4 Biolegend 100430 GK1.5
Anti-CD8 Biolegend 100761 53-6.7
Anti-CD160 Biolegend 143003 7H1
Anti-LAG3 Biolegend 125219 Co9B7W
Anti-4-1BBL Biolegend 107103 TKS-1
Anti-PDL-1 Biolegend 124334 10F.9G2
Anti-CD44 Biolegend 103044 M7
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Anti-NK1.1 Biolegend 108731 PK136
Anti-4-1BB Thermo Fisher 17-1371-82 17B5
Anti-CD25 Biolegend 154202 7D4/CD25
Anti-IFNY Biolegend 505809 XMG1.2
Anti-CD40 Biolegend 124605 3/23
Anti-MHCII Biolegend 107635 M5/114.15.2
Anti-CD68 Biolegend 137021 FA-11
Anti-CD80 Biolegend 104731 16-10A1
Anti-CD19 BD Biosciences 563157 1D3
Anti-CD11b Biolegend 101243 M1/70
Anti-Ly6G Biolegend 127607 1A8
Anti-Gr1 Biolegend 108403 RB6-8C5
Anti-IL10 Biolegend 505009 JES5-16E3
Anti-Ly6C Biolegend 108421 RB6-8C5
Anti-CD11c Biolegend 117323 N418
Anti-CD3 ultra leaf | Biolegend 100359 145-2C11
purified
Anti-CD28 ultra leaf | Biolegend 102121 37.51
purified
Human antibodies
CD3 Biolegend 300318 HIT3a
CD4 Biolegend 357418 A161A1
CD8 BD 612754 HIT8a
CD19 Biolegend 302246 HIB19
CD56 Biolegend 362510 5.1H11
S100A9 antibodies- ABIN7012543 Polyclonal
online.com
Table S6. Software
Software name Manufacturer Version
FlowJo Treestar Inc. 9.9.6
Graphpad prism GraphPad Software, Inc. 5
R package limmaGUI Smyth
R package EdgeR Smyth v3.16
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Table S7. DNA sequences

Name Sequence Supplier

5'miR30 Xhol fw 5-CAGAAGGCTCGAGAAGGTATATTG Eurofins
CTGTTGACAGTGAGCG-3

3'miR30 EcoRlI rev | 5-CTAAAGTAGCCCCTTGAATTCCGAGG Eurofins
CAGTAGGCA-3

Ngp 5-AGACCCCTCTTCCGCCTGCTA-3’ Eurofins

Ngp 3-CCTGTGCAATTTCTCTCCTCCCCAT-%’ Eurofins

Hbb-b1 5-ATGGCCTGAATCACTTGGAC-3 Eurofins

Hbb-b1 3'-ACGATCATATTGCCCAGGAG-5’ Eurofins

Hprt 5-CAGGACTGAAAGACTTGCTCG-3’ Eurofins

Hprt 3'-GTTGACTGATCATTACAGTAGCTC-5 Eurofins

LCN2 5-TCACCTCCGTCCTGTTTAGG -3’ Eurofins

LCN2 3'- AGGTAACTCGTTAATCCAGGGTAA -5 Eurofins

S100A8 5-TGGGCATCATGTTGACCGAG-3’ Eurofins

S100A8 3-CGTCTGCACCCTTTTTCCTGAT-5 Eurofins

S100A9 5- GTGCGAAAAGATCTGCAAAA -3’ Eurofins

S100A9 3’-TCAGCTGCTTGTCTGCATTT -5’ Eurofins

CAMP 5-TCGGATGCTAACCTCTACCG -3 Eurofins

CAMP 3’- ACAGGCTTTGGCGTGTCT -5 Eurofins

HBB 5- GCACGTGGATCCTGAGAACT -3’ Eurofins

HBB 3’-CACTGGTGGGGTGAATTCTT -5 Eurofins

GAPDH 5-GAAGGTGAAGGTCGGACTC-3 Eurofins

GAPDH 3'-GAAGATGGTGATGGGATTTC-5’ Eurofins

Table S8. 97-mer DNA sequences for shRNA cloning procedure
Name Sequence Supplier

Pdcd1.1100 TGCTGTTGACAGTGAGCGATGAGAGCTCACTTCAGG Eurofins
TTTATAGTGAAGCCACAGATGTATAAACCTGAAGTGA
GCTCTCACTGCCTACTGCCTCGGA

Pdcd1.19 TGCTGTTGACAGTGAGCGAGAAGAGGAGACTGCTAC Eurofins
TGAATAGTGAAGCCACAGATGTATTCAGTAGCAGTCT
CCTCTTCCTGCCTACTGCCTCGGA

Pdcd1.370 TGCTGTTGACAGTGAGCGCCAGGCATGACTTCCACA Eurofins
TGAATAGTGAAGCCACAGATGTATTCATGTGGAAGT
CATGCCTGTTGCCTACTGCCTCGGA

Pdcd1.630 TGCTGTTGACAGTGAGCGACCCTAGCTGTCTTCTGC Eurofins
TCAATAGTGAAGCCACAGATGTATTGAGCAGAAGAC
AGCTAGGGCTGCCTACTGCCTCGGA

Pdcd1.633 TGCTGTTGACAGTGAGCGATAGCTGTCTTCTGCTCA Eurofins
ACAATAGTGAAGCCACAGATGTATTGTTGAGCAGAA
GACAGCTAGTGCCTACTGCCTCGGA

Ctla4.1015 TGCTGTTGACAGTGAGCGATGGGATATTTCTGTTGT Eurofins

GTCATAGTGAAGCCACAGATGTATGACACAACAGAA
ATATCCCAGTGCCTACTGCCTCGGA
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Ctla4.1067

TGCTGTTGACAGTGAGCGACAGCATAAGGATATAGC
ATTATAGTGAAGCCACAGATGTATAATGCTATATCCT
TATGCTGCTGCCTACTGCCTCGGA

Eurofins

Ctla4.1308

TGCTGTTGACAGTGAGCGCAAGGTTGTAGTGTTCCA
AGATTAGTGAAGCCACAGATGTAATCTTGGAACACTA
CAACCTTTTGCCTACTGCCTCGGA

Eurofins

Ctla4.1545

TGCTGTTGACAGTGAGCGCACCGATGGTGATGGAGT
GTAATAGTGAAGCCACAGATGTATTACACTCCATCAC
CATCGGTTTGCCTACTGCCTCGGA

Eurofins

Ctla4.405

TGCTGTTGACAGTGAGCGACACGACATTCACAGAGA
AGAATAGTGAAGCCACAGATGTATTCTTCTCTGTGAA
TGTCGTGGTGCCTACTGCCTCGGA

Eurofins

Lag3.1066

TGCTGTTGACAGTGAGCGCCACCTACAGAGATGGCT
TCAATAGTGAAGCCACAGATGTATTGAAGCCATCTCT
GTAGGTGATGCCTACTGCCTCGGA

Eurofins

Lag3.1266

TGCTGTTGACAGTGAGCGACTGGAAAGAGTGGCAAT
TTTATAGTGAAGCCACAGATGTATAAAATTGCCACTC
TTTCCAGCTGCCTACTGCCTCGGA

Eurofins

Lag3.1760

TGCTGTTGACAGTGAGCGCCAGTTGCTACTGAGAAG
ATTTTAGTGAAGCCACAGATGTAAAATCTTCTCAGTA
GCAACTGTTGCCTACTGCCTCGGA

Eurofins

Lag3.41

TGCTGTTGACAGTGAGCGAGAGCAGCTCAAGTTCTA
GCTATAGTGAAGCCACAGATGTATAGCTAGAACTTG
AGCTGCTCCTGCCTACTGCCTCGGA

Eurofins

Lag3.503

TGCTGTTGACAGTGAGCGAAACCTGGATCCTAACTT
TCTATAGTGAAGCCACAGATGTATAGAAAGTTAGGAT
CCAGGTTGTGCCTACTGCCTCGGA

Eurofins

Cd160.1113

TGCTGTTGACAGTGAGCGCAAGCACGTTTTTAAAAG
ATAATAGTGAAGCCACAGATGTATTATCTTTTAAAAA
CGTGCTTATGCCTACTGCCTCGGA

Eurofins

Cd160.1322

TGCTGTTGACAGTGAGCGATAGGTAGAGAACAAGAG
GAAATAGTGAAGCCACAGATGTATTTCCTCTTGTTCT
CTACCTACTGCCTACTGCCTCGGA

Eurofins

Cd160.1716

TGCTGTTGACAGTGAGCGCCAGTGTTTTTCTAAGAAT
CAATAGTGAAGCCACAGATGTATTGATTCTTAGAAAA
ACACTGTTGCCTACTGCCTCGGA

Eurofins

Cd160.1836

TGCTGTTGACAGTGAGCGCCCCGTTTGTAACTTTAA
GTAATAGTGAAGCCACAGATGTATTACTTAAAGTTAC
AAACGGGTTGCCTACTGCCTCGGA

Eurofins

Cd160.1837

TGCTGTTGACAGTGAGCGACCGTTTGTAACTTTAAGT
AAATAGTGAAGCCACAGATGTATTTACTTAAAGTTAC
AAACGGGTGCCTACTGCCTCGGA

Eurofins

Havcr2.1390

TGCTGTTGACAGTGAGCGATGGCATATGCTTAACAC
TATATAGTGAAGCCACAGATGTATATAGTGTTAAGCA
TATGCCACTGCCTACTGCCTCGGA

Eurofins

Havcr2.1788

TGCTGTTGACAGTGAGCGCCAGAAGAGACATGCACA
TGAATAGTGAAGCCACAGATGTATTCATGTGCATGTC
TCTTCTGATGCCTACTGCCTCGGA

Eurofins

Havcr2.2049

TGCTGTTGACAGTGAGCGACAGACTCTTCTTACAGA
AGAATAGTGAAGCCACAGATGTATTCTTCTGTAAGAA
GAGTCTGGTGCCTACTGCCTCGGA

Eurofins

Havcr2.2249

TGCTGTTGACAGTGAGCGAAGCAATCTATATAGTCA
GCAATAGTGAAGCCACAGATGTATTGCTGACTATATA
GATTGCTGTGCCTACTGCCTCGGA

Eurofins
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Havcr2.2431

TGCTGTTGACAGTGAGCGACAGAAAGGTAGCTTTGT
TCAATAGTGAAGCCACAGATGTATTGAACAAAGCTAC
CTTTCTGCTGCCTACTGCCTCGGA

Eurofins

Lgals9.1025

TGCTGTTGACAGTGAGCGACAGGATATCAACACTCT
AGAATAGTGAAGCCACAGATGTATTCTAGAGTGTTGA
TATCCTGCTGCCTACTGCCTCGGA

Eurofins

Lgals9.1165

TGCTGTTGACAGTGAGCGCCAGAAGAGATCATCACT
TATATAGTGAAGCCACAGATGTATATAAGTGATGATC
TCTTCTGATGCCTACTGCCTCGGA

Eurofins

Lgals9.439

TGCTGTTGACAGTGAGCGCCAAGGTGATGGTGAACA
AGAATAGTGAAGCCACAGATGTATTCTTGTTCACCAT
CACCTTGATGCCTACTGCCTCGGA

Eurofins

Lgals9.440

TGCTGTTGACAGTGAGCGAAAGGTGATGGTGAACAA
GAAATAGTGAAGCCACAGATGTATTTCTTGTTCACCA
TCACCTTGTGCCTACTGCCTCGGA

Eurofins

Lgals9.850

TGCTGTTGACAGTGAGCGCCCGAAACACTCAGATCA
ACAATAGTGAAGCCACAGATGTATTGTTGATCTGAGT
GTTTCGGATGCCTACTGCCTCGGA

Eurofins

Btla.1024

TGCTGTTGACAGTGAGCGAAACCTGGAAAGTTTCAA
TTAATAGTGAAGCCACAGATGTATTAATTGAAACTTT
CCAGGTTGTGCCTACTGCCTCGGA

Eurofins

Btla.1650

TGCTGTTGACAGTGAGCGATAGTGTTTGGATCAAGA
TTAATAGTGAAGCCACAGATGTATTAATCTTGATCCA
AACACTACTGCCTACTGCCTCGGA

Eurofins

Btla.1670

TGCTGTTGACAGTGAGCGCACGCACATGAATGTGAT
TCAATAGTGAAGCCACAGATGTATTGAATCACATTCA
TGTGCGTTTGCCTACTGCCTCGGA

Eurofins

Btla.2303

TGCTGTTGACAGTGAGCGAAAGGTGCAAAGTACTAG
AGAATAGTGAAGCCACAGATGTATTCTCTAGTACTTT
GCACCTTCTGCCTACTGCCTCGGA

Eurofins

Btla.2733

TGCTGTTGACAGTGAGCGCAACGTTGTGTGTACATG
TATATAGTGAAGCCACAGATGTATATACATGTACACA
CAACGTTTTGCCTACTGCCTCGGA

Eurofins

Cd244.1183

TGCTGTTGACAGTGAGCGACAGGAAGTCTGGATCCA
AGAATAGTGAAGCCACAGATGTATTCTTGGATCCAG
ACTTCCTGGTGCCTACTGCCTCGGA

Eurofins

Cd244.1434

TGCTGTTGACAGTGAGCGATGGAGAGAATGTAGTTT
ATTATAGTGAAGCCACAGATGTATAATAAACTACATT
CTCTCCAGTGCCTACTGCCTCGGA

Eurofins

Cd244.1562

TGCTGTTGACAGTGAGCGACAGCTTCTAGGCTGAAG
AGAATAGTGAAGCCACAGATGTATTCTCTTCAGCCTA
GAAGCTGGTGCCTACTGCCTCGGA

Eurofins

Cd244.1882

TGCTGTTGACAGTGAGCGCCCCAAGCTTATAGATCA
GATATAGTGAAGCCACAGATGTATATCTGATCTATAA
GCTTGGGTTGCCTACTGCCTCGGA

Eurofins

Cd244.269

TGCTGTTGACAGTGAGCGAACAAAAGATGTTTCTGTT
CAATAGTGAAGCCACAGATGTATTGAACAGAAACATC
TTTTGTCTGCCTACTGCCTCGGA

Eurofins

4632428N05Rik.19
23

TGCTGTTGACAGTGAGCGAACCGACCTCCACAATGT
CCTATAGTGAAGCCACAGATGTATAGGACATTGTGG
AGGTCGGTCTGCCTACTGCCTCGGA

Eurofins

4632428N05Rik.22
76

TGCTGTTGACAGTGAGCGCAAGGGTAGTTCTTGTGA
GGTATAGTGAAGCCACAGATGTATACCTCACAAGAA
CTACCCTTTTGCCTACTGCCTCGGA

Eurofins
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4632428N05Rik.27
53

TGCTGTTGACAGTGAGCGATAGATCTATGCAGTTACT
ATATAGTGAAGCCACAGATGTATATAGTAACTGCATA
GATCTAGTGCCTACTGCCTCGGA

Eurofins

4632428N05Rik.35
23

TGCTGTTGACAGTGAGCGACAGGAGGAAAGGTGTCT
GATATAGTGAAGCCACAGATGTATATCAGACACCTTT
CCTCCTGGTGCCTACTGCCTCGGA

Eurofins

4632428N05Rik.36
1

TGCTGTTGACAGTGAGCGCAGGGCACGATGTGACC
ATCTATAGTGAAGCCACAGATGTATAGATGGTCACAT
CGTGCCCTTTGCCTACTGCCTCGGA

Eurofins

Tigit.170

TGCTGTTGACAGTGAGCGAAGCAGGCACGATAGATA
CAAATAGTGAAGCCACAGATGTATTTGTATCTATCGT
GCCTGCTGTGCCTACTGCCTCGGA

Eurofins

Tigit. 172

TGCTGTTGACAGTGAGCGACAGGCACGATAGATACA
AAGATAGTGAAGCCACAGATGTATCTTTGTATCTATC
GTGCCTGCTGCCTACTGCCTCGGA

Eurofins

Tigit. 176

TGCTGTTGACAGTGAGCGACACGATAGATACAAAGA
GGAATAGTGAAGCCACAGATGTATTCCTCTTTGTATC
TATCGTGCTGCCTACTGCCTCGGA

Eurofins

Tigit.577

TGCTGTTGACAGTGAGCGATACTGGCTAGAAAGAAG
TCTATAGTGAAGCCACAGATGTATAGACTTCTTTCTA
GCCAGTACTGCCTACTGCCTCGGA

Eurofins

Tigit.580

TGCTGTTGACAGTGAGCGATGGCTAGAAAGAAGTCT
ATTATAGTGAAGCCACAGATGTATAATAGACTTCTTT
CTAGCCAGTGCCTACTGCCTCGGA

Eurofins

Fgl2.1783

TGCTGTTGACAGTGAGCGCAAGCATTTTAGTTCTCAA
GAATAGTGAAGCCACAGATGTATTCTTGAGAACTAAA
ATGCTTTTGCCTACTGCCTCGGA

Eurofins

Gypa.1017

TGCTGTTGACAGTGAGCGACACAAACATAAATGTAT
GTAATAGTGAAGCCACAGATGTATTACATACATTTAT
GTTTGTGGTGCCTACTGCCTCGGA

Eurofins

Car2.1234

TGCTGTTGACAGTGAGCGCTCCGTTGTGCTTACTAA
CAAATAGTGAAGCCACAGATGTATTTGTTAGTAAGCA
CAACGGATTGCCTACTGCCTCGGA

Eurofins

Ces2g.1082

TGCTGTTGACAGTGAGCGACAGCATCATTGGTTTCA
ACAATAGTGAAGCCACAGATGTATTGTTGAAACCAAT
GATGCTGGTGCCTACTGCCTCGGA

Eurofins

Kel.1099

TGCTGTTGACAGTGAGCGCCATGTGGTTACTATTGA
CGAATAGTGAAGCCACAGATGTATTCGTCAATAGTAA
CCACATGATGCCTACTGCCTCGGA

Eurofins

Gypa.1017

TGCTGTTGACAGTGAGCGACACAAACATAAATGTAT
GTAATAGTGAAGCCACAGATGTATTACATACATTTAT
GTTTGTGGTGCCTACTGCCTCGGA

Eurofins

Fgl2.1783

TGCTGTTGACAGTGAGCGCAAGCATTTTAGTTCTCAA
GAATAGTGAAGCCACAGATGTATTCTTGAGAACTAAA
ATGCTTTTGCCTACTGCCTCGGA

Eurofins

Ces2g.1082

TGCTGTTGACAGTGAGCGACAGCATCATTGGTTTCA
ACAATAGTGAAGCCACAGATGTATTGTTGAAACCAAT
GATGCTGGTGCCTACTGCCTCGGA

Eurofins

Car2.1234

TGCTGTTGACAGTGAGCGCTCCGTTGTGCTTACTAA
CAAATAGTGAAGCCACAGATGTATTTGTTAGTAAGCA
CAACGGATTGCCTACTGCCTCGGA

Eurofins

Spp1.1058

TGCTGTTGACAGTGAGCGCTAGTCTGTTGTTTCATG
CAAATAGTGAAGCCACAGATGTATTTGCATGAAACAA
CAGACTAATGCCTACTGCCTCGGA

Eurofins
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Spp1.213

TGCTGTTGACAGTGAGCGCAAGGATGACTTTAAGCA
AGAATAGTGAAGCCACAGATGTATTCTTGCTTAAAGT
CATCCTTTTGCCTACTGCCTCGGA

Eurofins

Spp1.273

TGCTGTTGACAGTGAGCGAGACGACGATGATGACGA
TGATTAGTGAAGCCACAGATGTAATCATCGTCATCAT
CGTCGTCCTGCCTACTGCCTCGGA

Eurofins

Spp1.381

TGCTGTTGACAGTGAGCGAACCGTCACTGCTAGTAC
ACAATAGTGAAGCCACAGATGTATTGTGTACTAGCA
GTGACGGTCTGCCTACTGCCTCGGA

Eurofins

Spp1.732

TGCTGTTGACAGTGAGCGATCGGATGTGATCGATAG
TCAATAGTGAAGCCACAGATGTATTGACTATCGATCA
CATCCGACTGCCTACTGCCTCGGA

Eurofins

Samd3.104

TGCTGTTGACAGTGAGCGATAGGAGAAGGTGTATTG
ACAATAGTGAAGCCACAGATGTATTGTCAATACACCT
TCTCCTACTGCCTACTGCCTCGGA

Eurofins

Samd3.498

TGCTGTTGACAGTGAGCGAAAGCAGAGAAGAAATGT
AAAATAGTGAAGCCACAGATGTATTTTACATTTCTTCT
CTGCTTCTGCCTACTGCCTCGGA

Eurofins

Samd3.656

TGCTGTTGACAGTGAGCGCCCAGGCAGATATGACTA
AGTATAGTGAAGCCACAGATGTATACTTAGTCATATC
TGCCTGGATGCCTACTGCCTCGGA

Eurofins

Samd3.825

TGCTGTTGACAGTGAGCGCCCCATAGAAGATGATGA
ACAATAGTGAAGCCACAGATGTATTGTTCATCATCTT
CTATGGGTTGCCTACTGCCTCGGA

Eurofins

Samd3.829

TGCTGTTGACAGTGAGCGCTAGAAGATGATGAACAA
GTAATAGTGAAGCCACAGATGTATTACTTGTTCATCA
TCTTCTATTGCCTACTGCCTCGGA

Eurofins

Kel.1099

TGCTGTTGACAGTGAGCGCCATGTGGTTACTATTGA
CGAATAGTGAAGCCACAGATGTATTCGTCAATAGTAA
CCACATGATGCCTACTGCCTCGGA

Eurofins

Kel.1272

TGCTGTTGACAGTGAGCGCCAGGGAGAGTATACAGA
GCTATAGTGAAGCCACAGATGTATAGCTCTGTATACT
CTCCCTGTTGCCTACTGCCTCGGA

Eurofins

Kel.1678

TGCTGTTGACAGTGAGCGCCAGGAATATAATGATAT
ACAATAGTGAAGCCACAGATGTATTGTATATCATTAT
ATTCCTGTTGCCTACTGCCTCGGA

Eurofins

Kel.1814

TGCTGTTGACAGTGAGCGAAGGTCAATGCTTACTATT
CAATAGTGAAGCCACAGATGTATTGAATAGTAAGCAT
TGACCTCTGCCTACTGCCTCGGA

Eurofins

Kel.2500

TGCTGTTGACAGTGAGCGCAAGCGTGTATTTAGCTT
TAAATAGTGAAGCCACAGATGTATTTAAAGCTAAATA
CACGCTTTTGCCTACTGCCTCGGA

Eurofins

Cldn13.380

TGCTGTTGACAGTGAGCGATGGATACAGTGTACACT
GTATTAGTGAAGCCACAGATGTAATACAGTGTACACT
GTATCCACTGCCTACTGCCTCGGA

Eurofins

Cldn13.384

TGCTGTTGACAGTGAGCGCTACAGTGTACACTGTAT
GACATAGTGAAGCCACAGATGTATGTCATACAGTGT
ACACTGTATTGCCTACTGCCTCGGA

Eurofins

Cldn13.508

TGCTGTTGACAGTGAGCGAGCGCATCAATTGTTTCA
TGAATAGTGAAGCCACAGATGTATTCATGAAACAATT
GATGCGCCTGCCTACTGCCTCGGA

Eurofins

Cldn13.655

TGCTGTTGACAGTGAGCGCTGGCTTCTCGAAGAAAG
TACATAGTGAAGCCACAGATGTATGTACTTTCTTCGA
GAAGCCAATGCCTACTGCCTCGGA

Eurofins
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Cldn13.815

TGCTGTTGACAGTGAGCGAAACAACGATACCTTAGA
TGTTTAGTGAAGCCACAGATGTAAACATCTAAGGTAT
CGTTGTTGTGCCTACTGCCTCGGA

Eurofins

Gypa.1017

TGCTGTTGACAGTGAGCGACACAAACATAAATGTAT
GTAATAGTGAAGCCACAGATGTATTACATACATTTAT
GTTTGTGGTGCCTACTGCCTCGGA

Eurofins

Gypa.1057

TGCTGTTGACAGTGAGCGCTCAGTGTGTAAGTCAAT
ACAATAGTGAAGCCACAGATGTATTGTATTGACTTAC
ACACTGAATGCCTACTGCCTCGGA

Eurofins

Gypa.1058

TGCTGTTGACAGTGAGCGCCAGTGTGTAAGTCAATA
CAAATAGTGAAGCCACAGATGTATTTGTATTGACTTA
CACACTGATGCCTACTGCCTCGGA

Eurofins

Gypa.123

TGCTGTTGACAGTGAGCGCCAGATTCTCTTCTTCAAA
TAATAGTGAAGCCACAGATGTATTATTTGAAGAAGAG
AATCTGATGCCTACTGCCTCGGA

Eurofins

Gypa.1527

TGCTGTTGACAGTGAGCGCAGGGATGAAAATGTTCA
AAATTAGTGAAGCCACAGATGTAATTTTGAACATTTT
CATCCCTTTGCCTACTGCCTCGGA

Eurofins

Car2.1234

TGCTGTTGACAGTGAGCGCTCCGTTGTGCTTACTAA
CAAATAGTGAAGCCACAGATGTATTTGTTAGTAAGCA
CAACGGATTGCCTACTGCCTCGGA

Eurofins

Car2.1556

TGCTGTTGACAGTGAGCGCCCCTTCCAAGATCTTAT
ATTATAGTGAAGCCACAGATGTATAATATAAGATCTT
GGAAGGGTTGCCTACTGCCTCGGA

Eurofins

Car2.1562

TGCTGTTGACAGTGAGCGACAAGATCTTATATTAAAG
AAATAGTGAAGCCACAGATGTATTTCTTTAATATAAG
ATCTTGGTGCCTACTGCCTCGGA

Eurofins

Car2.1608

TGCTGTTGACAGTGAGCGATAGCAAAGTTATTCTTAA
ATATAGTGAAGCCACAGATGTATATTTAAGAATAACT
TTGCTACTGCCTACTGCCTCGGA

Eurofins

Car2.1740

TGCTGTTGACAGTGAGCGCCACAATGGATAATGTAT
TTTATAGTGAAGCCACAGATGTATAAAATACATTATC
CATTGTGTTGCCTACTGCCTCGGA

Eurofins

Ank1.174

TGCTGTTGACAGTGAGCGACACAAAGAGATCATTCT
AGAATAGTGAAGCCACAGATGTATTCTAGAATGATCT
CTTTGTGCTGCCTACTGCCTCGGA

Eurofins

Ank1.4463

TGCTGTTGACAGTGAGCGACAGGCAGAGCAGAAAC
CTCAATAGTGAAGCCACAGATGTATTGAGGTTTCTGC
TCTGCCTGCTGCCTACTGCCTCGGA

Eurofins

Ank1.5832

TGCTGTTGACAGTGAGCGCCGGGTGCAGACACGAA
TAATATAGTGAAGCCACAGATGTATATTATTCGTGTC
TGCACCCGTTGCCTACTGCCTCGGA

Eurofins

Ank1.6468

TGCTGTTGACAGTGAGCGCTAGTCTGTGTTCAAAGT
GTAATAGTGAAGCCACAGATGTATTACACTTTGAACA
CAGACTATTGCCTACTGCCTCGGA

Eurofins

Ank1.7713

TGCTGTTGACAGTGAGCGCCACCAGCTAAACAAATG
TCAATAGTGAAGCCACAGATGTATTGACATTTGTTTA
GCTGGTGTTGCCTACTGCCTCGGA

Eurofins

Atp1b2.1349

TGCTGTTGACAGTGAGCGAAACGTGGAGGTGAATGT
TGAATAGTGAAGCCACAGATGTATTCAACATTCACCT
CCACGTTGTGCCTACTGCCTCGGA

Eurofins

Atp1b2.1804

TGCTGTTGACAGTGAGCGCCAGCTCCTGTTTCAGTT
TCTATAGTGAAGCCACAGATGTATAGAAACTGAAACA
GGAGCTGTTGCCTACTGCCTCGGA

Eurofins
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Atp1b2.2500

TGCTGTTGACAGTGAGCGAAAGTTGCTAACTGGTCA
CTAATAGTGAAGCCACAGATGTATTAGTGACCAGTTA
GCAACTTGTGCCTACTGCCTCGGA

Eurofins

Atp1b2.2656

TGCTGTTGACAGTGAGCGCTCCCTAGAATGTTGCGA
AAGATAGTGAAGCCACAGATGTATCTTTCGCAACATT
CTAGGGATTGCCTACTGCCTCGGA

Eurofins

Atp1b2.901

TGCTGTTGACAGTGAGCGATCAGCATGTTCAGAAGC
TCAATAGTGAAGCCACAGATGTATTGAGCTTCTGAAC
ATGCTGACTGCCTACTGCCTCGGA

Eurofins

Aqp1.1783

TGCTGTTGACAGTGAGCGAAACGAAGGTCATTTTGT
GGTATAGTGAAGCCACAGATGTATACCACAAAATGA
CCTTCGTTCTGCCTACTGCCTCGGA

Eurofins

Aqp1.1968

TGCTGTTGACAGTGAGCGCGAGAAGCAGCTAGCTAT
GCAATAGTGAAGCCACAGATGTATTGCATAGCTAGC
TGCTTCTCTTGCCTACTGCCTCGGA

Eurofins

Aqp1.2035

TGCTGTTGACAGTGAGCGACCCTTAGTTCATCATGA
GCAATAGTGAAGCCACAGATGTATTGCTCATGATGA
ACTAAGGGCTGCCTACTGCCTCGGA

Eurofins

Aqp1.2329

TGCTGTTGACAGTGAGCGCCAGGTGCTTAGAAGCAG
CAGATAGTGAAGCCACAGATGTATCTGCTGCTTCTAA
GCACCTGATGCCTACTGCCTCGGA

Eurofins

Aqp1.2474

TGCTGTTGACAGTGAGCGCTGGATCAAGCTTAGCAG
TCAATAGTGAAGCCACAGATGTATTGACTGCTAAGCT
TGATCCAATGCCTACTGCCTCGGA

Eurofins

Tspo2.170

TGCTGTTGACAGTGAGCGAAGAGAGAAGGCTTCAGA
GAAATAGTGAAGCCACAGATGTATTTCTCTGAAGCCT
TCTCTCTCTGCCTACTGCCTCGGA

Eurofins

Tspo2.262

TGCTGTTGACAGTGAGCGACAGCTTCAAGGACCTGT
CTTTTAGTGAAGCCACAGATGTAAAAGACAGGTCCTT
GAAGCTGCTGCCTACTGCCTCGGA

Eurofins

Tspo2.342

TGCTGTTGACAGTGAGCGATCGGTGTGAGGATGAGA
GAAATAGTGAAGCCACAGATGTATTTCTCTCATCCTC
ACACCGACTGCCTACTGCCTCGGA

Eurofins

Tspo2.432

TGCTGTTGACAGTGAGCGCTGCCTCCTACCTGGTAT
GGAATAGTGAAGCCACAGATGTATTCCATACCAGGT
AGGAGGCATTGCCTACTGCCTCGGA

Eurofins

Tspo2.53

TGCTGTTGACAGTGAGCGACAGGCTGTTGTGTCCTT
GAGATAGTGAAGCCACAGATGTATCTCAAGGACACA
ACAGCCTGGTGCCTACTGCCTCGGA

Eurofins

Myh10.2158

TGCTGTTGACAGTGAGCGAAAGGACGTGGACCGAAT
TGTATAGTGAAGCCACAGATGTATACAATTCGGTCCA
CGTCCTTCTGCCTACTGCCTCGGA

Eurofins

Myh10.3613

TGCTGTTGACAGTGAGCGACACAAGAATAATGCACT
TAAATAGTGAAGCCACAGATGTATTTAAGTGCATTAT
TCTTGTGCTGCCTACTGCCTCGGA

Eurofins

Myh10.495

TGCTGTTGACAGTGAGCGCTGGGAAGAAAGCAATGG
TCAATAGTGAAGCCACAGATGTATTGACCATTGCTTT
CTTCCCATTGCCTACTGCCTCGGA

Eurofins

Myh10.7338

TGCTGTTGACAGTGAGCGATACAGTACTAAGACAAT
GTTATAGTGAAGCCACAGATGTATAACATTGTCTTAG
TACTGTAGTGCCTACTGCCTCGGA

Eurofins

Myh10.7340

TGCTGTTGACAGTGAGCGCCAGTACTAAGACAATGT
TAAATAGTGAAGCCACAGATGTATTTAACATTGTCTT
AGTACTGTTGCCTACTGCCTCGGA

Eurofins
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Ptpla.360

TGCTGTTGACAGTGAGCGCCACACAGAGGTTTATAT
AAAATAGTGAAGCCACAGATGTATTTTATATAAACCT
CTGTGTGTTGCCTACTGCCTCGGA

Eurofins

Ptpla.509

TGCTGTTGACAGTGAGCGATGGCTCATTACTCACAG
TATATAGTGAAGCCACAGATGTATATACTGTGAGTAA
TGAGCCACTGCCTACTGCCTCGGA

Eurofins

Ptpla.713

TGCTGTTGACAGTGAGCGCACCGTTGTTTCCTCAGC
TCTATAGTGAAGCCACAGATGTATAGAGCTGAGGAA
ACAACGGTATGCCTACTGCCTCGGA

Eurofins

Ptpla.726

TGCTGTTGACAGTGAGCGCCAGCTCTATTTTCATATG
TTATAGTGAAGCCACAGATGTATAACATATGAAAATA
GAGCTGATGCCTACTGCCTCGGA

Eurofins

Ptpla.835

TGCTGTTGACAGTGAGCGCAACCGGATTACTTGAGT
CCAATAGTGAAGCCACAGATGTATTGGACTCAAGTA
ATCCGGTTTTGCCTACTGCCTCGGA

Eurofins

1300017J02Rik.13
37

TGCTGTTGACAGTGAGCGATGGCAGAGAACTACTTG
TCTATAGTGAAGCCACAGATGTATAGACAAGTAGTTC
TCTGCCAGTGCCTACTGCCTCGGA

Eurofins

1300017J02Rik.15
26

TGCTGTTGACAGTGAGCGCTGGGTTTAATATACAAC
CAAATAGTGAAGCCACAGATGTATTTGGTTGTATATT
AAACCCATTGCCTACTGCCTCGGA

Eurofins

1300017J02Rik.19
18

TGCTGTTGACAGTGAGCGCAAGGCTGACTTTGTTCG
AAGATAGTGAAGCCACAGATGTATCTTCGAACAAAGT
CAGCCTTATGCCTACTGCCTCGGA

Eurofins

1300017J02Rik.19
54

TGCTGTTGACAGTGAGCGCCAGGAGCTCTTTGGAAG
AAATTAGTGAAGCCACAGATGTAATTTCTTCCAAAGA
GCTCCTGTTGCCTACTGCCTCGGA

Eurofins

1300017J02Rik.37
4

TGCTGTTGACAGTGAGCGCTGGCAGAATACTATGGA
TCAATAGTGAAGCCACAGATGTATTGATCCATAGTAT
TCTGCCATTGCCTACTGCCTCGGA

Eurofins

Gstm5.110

TGCTGTTGACAGTGAGCGACAAGTCTATGGTTCTGG
GTTATAGTGAAGCCACAGATGTATAACCCAGAACCAT
AGACTTGGTGCCTACTGCCTCGGA

Eurofins

Gstmb.220

TGCTGTTGACAGTGAGCGAAAGCTCCTGACTATGAT
AGAATAGTGAAGCCACAGATGTATTCTATCATAGTCA
GGAGCTTCTGCCTACTGCCTCGGA

Eurofins

Gstmb.225

TGCTGTTGACAGTGAGCGCCCTGACTATGATAGAAG
CCAATAGTGAAGCCACAGATGTATTGGCTTCTATCAT
AGTCAGGATGCCTACTGCCTCGGA

Eurofins

Gstmb5.395

TGCTGTTGACAGTGAGCGCACGAGTAGACATCATGG
AGAATAGTGAAGCCACAGATGTATTCTCCATGATGTC
TACTCGTATGCCTACTGCCTCGGA

Eurofins

Gstm5.446

TGCTGTTGACAGTGAGCGCTCGCCTCTGCTACAATT
CTAATAGTGAAGCCACAGATGTATTAGAATTGTAGCA
GAGGCGAATGCCTACTGCCTCGGA

Eurofins

Trim10.1060

TGCTGTTGACAGTGAGCGAACGGATATCAGAAGCAC
TCTATAGTGAAGCCACAGATGTATAGAGTGCTTCTGA
TATCCGTCTGCCTACTGCCTCGGA

Eurofins

Trim10.2050

TGCTGTTGACAGTGAGCGACAGGTGAAGCCCTGTAA
TCAATAGTGAAGCCACAGATGTATTGATTACAGGGCT
TCACCTGGTGCCTACTGCCTCGGA

Eurofins

Trim10.2069

TGCTGTTGACAGTGAGCGAAACCAGCTGTGTGATTT
CAAATAGTGAAGCCACAGATGTATTTGAAATCACACA
GCTGGTTGTGCCTACTGCCTCGGA

Eurofins
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Trim10.2072

TGCTGTTGACAGTGAGCGACAGCTGTGTGATTTCAA
ACAATAGTGAAGCCACAGATGTATTGTTTGAAATCAC
ACAGCTGGTGCCTACTGCCTCGGA

Eurofins

Trim10.2183

TGCTGTTGACAGTGAGCGAAAAGTACACTATATACAT
TAATAGTGAAGCCACAGATGTATTAATGTATATAGTG
TACTTTGTGCCTACTGCCTCGGA

Eurofins

Tmemb56.1306

TGCTGTTGACAGTGAGCGCAAGGTTTAAACAAAAGT
TGTATAGTGAAGCCACAGATGTATACAACTTTTGTTT
AAACCTTTTGCCTACTGCCTCGGA

Eurofins

Tmem56.1973

TGCTGTTGACAGTGAGCGCCAAGTCAGAGTTTGTGC
TTTATAGTGAAGCCACAGATGTATAAAGCACAAACTC
TGACTTGTTGCCTACTGCCTCGGA

Eurofins

Tmemb56.2076

TGCTGTTGACAGTGAGCGACCCAAGTATTCTGATTAT
CAATAGTGAAGCCACAGATGTATTGATAATCAGAATA
CTTGGGGTGCCTACTGCCTCGGA

Eurofins

Tmemb56.3884

TGCTGTTGACAGTGAGCGCTAAGTCCAAGTTTCTGTT
CAATAGTGAAGCCACAGATGTATTGAACAGAAACTTG
GACTTAATGCCTACTGCCTCGGA

Eurofins

Tmemb56.5215

TGCTGTTGACAGTGAGCGACACTAGATAGACTGTGT
CATATAGTGAAGCCACAGATGTATATGACACAGTCTA
TCTAGTGGTGCCTACTGCCTCGGA

Eurofins

Slc25a21.1101

TGCTGTTGACAGTGAGCGCCAGCCTTTTAAGAATGT
TTAATAGTGAAGCCACAGATGTATTAAACATTCTTAA
AAGGCTGTTGCCTACTGCCTCGGA

Eurofins

Slc25a21.1448

TGCTGTTGACAGTGAGCGCAAGTCACATGTTGACAT
ATAATAGTGAAGCCACAGATGTATTATATGTCAACAT
GTGACTTATGCCTACTGCCTCGGA

Eurofins

Slc25a21.675

TGCTGTTGACAGTGAGCGCACCGAAGCTGCTTCAAA
ACAATAGTGAAGCCACAGATGTATTGTTTTGAAGCAG
CTTCGGTATGCCTACTGCCTCGGA

Eurofins

Slc25a21.83

TGCTGTTGACAGTGAGCGACCACAAAGTTATAGAAC
TGTATAGTGAAGCCACAGATGTATACAGTTCTATAAC
TTTGTGGGTGCCTACTGCCTCGGA

Eurofins

Slc25a21.84

TGCTGTTGACAGTGAGCGACACAAAGTTATAGAACT
GTAATAGTGAAGCCACAGATGTATTACAGTTCTATAA
CTTTGTGGTGCCTACTGCCTCGGA

Eurofins

Hemgn.1011

TGCTGTTGACAGTGAGCGCCAAGAGATGGCTGTTCC
AAAATAGTGAAGCCACAGATGTATTTTGGAACAGCCA
TCTCTTGATGCCTACTGCCTCGGA

Eurofins

Hemgn.143

TGCTGTTGACAGTGAGCGCTAGGCTGCTTGTGAAGT
CAAATAGTGAAGCCACAGATGTATTTGACTTCACAAG
CAGCCTAATGCCTACTGCCTCGGA

Eurofins

Hemgn.1866

TGCTGTTGACAGTGAGCGCAAGGCTCTAACACATAG
ACAATAGTGAAGCCACAGATGTATTGTCTATGTGTTA
GAGCCTTATGCCTACTGCCTCGGA

Eurofins

Hemgn.2035

TGCTGTTGACAGTGAGCGCGAGGAGAAGATAGCAAT
TCAATAGTGAAGCCACAGATGTATTGAATTGCTATCT
TCTCCTCATGCCTACTGCCTCGGA

Eurofins

Hemgn.2129

TGCTGTTGACAGTGAGCGCCAGAATTTTATTCGAGC
TTTATAGTGAAGCCACAGATGTATAAAGCTCGAATAA
AATTCTGATGCCTACTGCCTCGGA

Eurofins

Sgol1.1985

TGCTGTTGACAGTGAGCGACAGGAGAATTGCAGAGT
ACAATAGTGAAGCCACAGATGTATTGTACTCTGCAAT
TCTCCTGCTGCCTACTGCCTCGGA

Eurofins
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Sgol1.2030

TGCTGTTGACAGTGAGCGCTAGGATGTAGATCTTTC
ATAATAGTGAAGCCACAGATGTATTATGAAAGATCTA
CATCCTATTGCCTACTGCCTCGGA

Eurofins

Sgol1.2254

TGCTGTTGACAGTGAGCGATCAGTCTACAGTGTAAA
TAAATAGTGAAGCCACAGATGTATTTATTTACACTGT
AGACTGACTGCCTACTGCCTCGGA

Eurofins

Sgol1.382

TGCTGTTGACAGTGAGCGCCCCACTAACACTGCTAC
ACTATAGTGAAGCCACAGATGTATAGTGTAGCAGTG
TTAGTGGGTTGCCTACTGCCTCGGA

Eurofins

Sgol1.557

TGCTGTTGACAGTGAGCGCCCCGACAAAGTGAAGAA
ACTATAGTGAAGCCACAGATGTATAGTTTCTTCACTT
TGTCGGGATGCCTACTGCCTCGGA

Eurofins

Slc22a23.1303

TGCTGTTGACAGTGAGCGACAGGAAAACGGTTCATA
ATTATAGTGAAGCCACAGATGTATAATTATGAACCGT
TTTCCTGGTGCCTACTGCCTCGGA

Eurofins

Slc22a23.1814

TGCTGTTGACAGTGAGCGCAGCCATGTGTCTGGTAG
TCAATAGTGAAGCCACAGATGTATTGACTACCAGACA
CATGGCTATGCCTACTGCCTCGGA

Eurofins

Slc22a23.3234

TGCTGTTGACAGTGAGCGACCGCCCGGTTTGCTTAG
TTAATAGTGAAGCCACAGATGTATTAACTAAGCAAAC
CGGGCGGCTGCCTACTGCCTCGGA

Eurofins

Slc22a23.3948

TGCTGTTGACAGTGAGCGCAGGCAACAAAGTGACTT
CTAATAGTGAAGCCACAGATGTATTAGAAGTCACTTT
GTTGCCTATGCCTACTGCCTCGGA

Eurofins

Slc22a23.5070

TGCTGTTGACAGTGAGCGATACACCTGTTTTCATAAG
TTATAGTGAAGCCACAGATGTATAACTTATGAAAACA
GGTGTAGTGCCTACTGCCTCGGA

Eurofins

Cox6b2.138

TGCTGTTGACAGTGAGCGAACCGGTGTGTGAAGACC
ATGATAGTGAAGCCACAGATGTATCATGGTCTTCACA
CACCGGTGTGCCTACTGCCTCGGA

Eurofins

Cox6b2.139

TGCTGTTGACAGTGAGCGCCCGGTGTGTGAAGACCA
TGAATAGTGAAGCCACAGATGTATTCATGGTCTTCAC
ACACCGGTTGCCTACTGCCTCGGA

Eurofins

Cox6b2.185

TGCTGTTGACAGTGAGCGATGCGAGTACTATTTCCG
TGTATAGTGAAGCCACAGATGTATACACGGAAATAGT
ACTCGCAGTGCCTACTGCCTCGGA

Eurofins

Cox6b2.238

TGCTGTTGACAGTGAGCGCGCGCTGGAATGAGCAG
ATCAATAGTGAAGCCACAGATGTATTGATCTGCTCAT
TCCAGCGCTTGCCTACTGCCTCGGA

Eurofins

Cox6b2.327

TGCTGTTGACAGTGAGCGATAGTGGCTGTCCTTTCA
TCAATAGTGAAGCCACAGATGTATTGATGAAAGGAC
AGCCACTAGTGCCTACTGCCTCGGA

Eurofins

Sparc.1114

TGCTGTTGACAGTGAGCGATAGTGGCTGTCCTTTCA
TCAATAGTGAAGCCACAGATGTATTGATGAAAGGAC
AGCCACTAGTGCCTACTGCCTCGGA

Eurofins

Sparc.1195

TGCTGTTGACAGTGAGCGCTGAGACCTGTGACCTAG
ACAATAGTGAAGCCACAGATGTATTGTCTAGGTCACA
GGTCTCAATGCCTACTGCCTCGGA

Eurofins

Sparc.1324

TGCTGTTGACAGTGAGCGCCAACAAGGATCTGGTGA
TCTATAGTGAAGCCACAGATGTATAGATCACCAGATC
CTTGTTGATGCCTACTGCCTCGGA

Eurofins

Sparc.1529

TGCTGTTGACAGTGAGCGCAAGGTGCTAACATAGAT
TTAATAGTGAAGCCACAGATGTATTAAATCTATGTTA
GCACCTTATGCCTACTGCCTCGGA

Eurofins
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Sparc.1898

TGCTGTTGACAGTGAGCGAAAGCACGAGGAGATATC
TCTATAGTGAAGCCACAGATGTATAGAGATATCTCCT
CGTGCTTGTGCCTACTGCCTCGGA

Eurofins

Serpina3f.1121

TGCTGTTGACAGTGAGCGACAGAACATCACTCAACT
GCAATAGTGAAGCCACAGATGTATTGCAGTTGAGTG
ATGTTCTGGTGCCTACTGCCTCGGA

Eurofins

Serpina3f.1122

TGCTGTTGACAGTGAGCGCCTCCAATGTTGTCAAGG
TGTATAGTGAAGCCACAGATGTATACACCTTGACAAC
ATTGGAGATGCCTACTGCCTCGGA

Eurofins

Serpina3f.1134

TGCTGTTGACAGTGAGCGATCCAATGTTGTCAAGGT
GTAATAGTGAAGCCACAGATGTATTACACCTTGACAA
CATTGGAGTGCCTACTGCCTCGGA

Eurofins

Serpina3f.1801

TGCTGTTGACAGTGAGCGAAAGGTGTAATCTACTCT
ATGATAGTGAAGCCACAGATGTATCATAGAGTAGATT
ACACCTTGTGCCTACTGCCTCGGA

Eurofins

Serpina3f.432

TGCTGTTGACAGTGAGCGATGGGTCAGGGTAGTTCT
TCTATAGTGAAGCCACAGATGTATAGAAGAACTACCC
TGACCCACTGCCTACTGCCTCGGA

Eurofins

1121.1509

TGCTGTTGACAGTGAGCGACAGAGTTCAAGGAGAAA
GCAATAGTGAAGCCACAGATGTATTGCTTTCTCCTTG
AACTCTGCTGCCTACTGCCTCGGA

Eurofins

[121.154

TGCTGTTGACAGTGAGCGAAACCATCTATTTAAAATC
AAATAGTGAAGCCACAGATGTATTTGATTTTAAATAG
ATGGTTGTGCCTACTGCCTCGGA

Eurofins

1121.1656

TGCTGTTGACAGTGAGCGCCACCTTATTGACATTGTT
GAATAGTGAAGCCACAGATGTATTCAACAATGTCAAT
AAGGTGATGCCTACTGCCTCGGA

Eurofins

[121.1944

TGCTGTTGACAGTGAGCGAAACAGTATGTTTCAATGT
CAATAGTGAAGCCACAGATGTATTGACATTGAAACAT
ACTGTTGTGCCTACTGCCTCGGA

Eurofins

[121.2242

TGCTGTTGACAGTGAGCGCAAGAACTTGTGTAACTG
TAAATAGTGAAGCCACAGATGTATTTACAGTTACACA
AGTTCTTTTGCCTACTGCCTCGGA

Eurofins

Fgg.1037

TGCTGTTGACAGTGAGCGCCAAGAAGTACAAATAAT
TCAATAGTGAAGCCACAGATGTATTGAATTATTTGTA
CTTCTTGATGCCTACTGCCTCGGA

Eurofins

Fgg.1365

TGCTGTTGACAGTGAGCGAAACGACAACGATAAGTT
TGAATAGTGAAGCCACAGATGTATTCAAACTTATCGT
TGTCGTTGTGCCTACTGCCTCGGA

Eurofins

Fgg.417

TGCTGTTGACAGTGAGCGCTCCAAGCAGAGAACTAT
ACTATAGTGAAGCCACAGATGTATAGTATAGTTCTCT
GCTTGGATTGCCTACTGCCTCGGA

Eurofins

Fgg.440

TGCTGTTGACAGTGAGCGCTACAGGAAATCTATAATT
CAATAGTGAAGCCACAGATGTATTGAATTATAGATTT
CCTGTAATGCCTACTGCCTCGGA

Eurofins

Fgg.442

TGCTGTTGACAGTGAGCGCAACCAGAAGATCACAAA
CCTATAGTGAAGCCACAGATGTATAGGTTTGTGATCT
TCTGGTTATGCCTACTGCCTCGGA

Eurofins

Hp.1306

TGCTGTTGACAGTGAGCGCCCAGAAGATCACAAACC
TAAATAGTGAAGCCACAGATGTATTTAGGTTTGTGAT
CTTCTGGTTGCCTACTGCCTCGGA

Eurofins

Hp.267

TGCTGTTGACAGTGAGCGACACTGCTCAGTCAACAA
TAAATAGTGAAGCCACAGATGTATTTATTGTTGACTG
AGCAGTGCTGCCTACTGCCTCGGA

Eurofins
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Hp.313

TGCTGTTGACAGTGAGCGACCCAGAGATTGCAAACG
GCTATAGTGAAGCCACAGATGTATAGCCGTTTGCAA
TCTCTGGGGTGCCTACTGCCTCGGA

Eurofins

Hp.745

TGCTGTTGACAGTGAGCGATGCCGACAGTTCTACAG
ACTATAGTGAAGCCACAGATGTATAGTCTGTAGAACT
GTCGGCAGTGCCTACTGCCTCGGA

Eurofins

Hp.756

TGCTGTTGACAGTGAGCGAAGGGTGCTTGTAACCGA
GAGATAGTGAAGCCACAGATGTATCTCTCGGTTACA
AGCACCCTCTGCCTACTGCCTCGGA

Eurofins

Mup20.128

TGCTGTTGACAGTGAGCGCAACCGAGAGAGTCATGC
CTATTAGTGAAGCCACAGATGTAATAGGCATGACTCT
CTCGGTTATGCCTACTGCCTCGGA

Eurofins

Mup20.234

TGCTGTTGACAGTGAGCGAAAGAAGCTAGTTCTATG
GAAATAGTGAAGCCACAGATGTATTTCCATAGAACTA
GCTTCTTCTGCCTACTGCCTCGGA

Eurofins

Mup20.281

TGCTGTTGACAGTGAGCGACAGCATGAGAGTTTTTG
TCGATAGTGAAGCCACAGATGTATCGACAAAAACTCT
CATGCTGCTGCCTACTGCCTCGGA

Eurofins

Mup20.353

TGCTGTTGACAGTGAGCGCTAGCTCTTAAATTCCATA
TTATAGTGAAGCCACAGATGTATAATATGGAATTTAA
GAGCTAATGCCTACTGCCTCGGA

Eurofins

Mup20.758

TGCTGTTGACAGTGAGCGCAGGCTGGTGAATATTCT
GTAATAGTGAAGCCACAGATGTATTACAGAATATTCA
CCAGCCTTTGCCTACTGCCTCGGA

Eurofins

Igsfob.1045

TGCTGTTGACAGTGAGCGATCCAGCATGTTACTAGG
ATAATAGTGAAGCCACAGATGTATTATCCTAGTAACA
TGCTGGAGTGCCTACTGCCTCGGA

Eurofins

Igsf9b.1114

TGCTGTTGACAGTGAGCGCTCCAGAATGACCTGAAG
CTAATAGTGAAGCCACAGATGTATTAGCTTCAGGTCA
TTCTGGAATGCCTACTGCCTCGGA

Eurofins

Igsf9b.177

TGCTGTTGACAGTGAGCGACAGAGGATGCTGGGAA
GTATATAGTGAAGCCACAGATGTATATACTTCCCAGC
ATCCTCTGGTGCCTACTGCCTCGGA

Eurofins

Igsfob.398

TGCTGTTGACAGTGAGCGAACGCAGGAGCACTTTGC
GATATAGTGAAGCCACAGATGTATATCGCAAAGTGC
TCCTGCGTCTGCCTACTGCCTCGGA

Eurofins

Igsfob.494

TGCTGTTGACAGTGAGCGAACCCTATGTTGTAGAGT
GGTTTAGTGAAGCCACAGATGTAAACCACTCTACAA
CATAGGGTGTGCCTACTGCCTCGGA

Eurofins

Rad51.1690

TGCTGTTGACAGTGAGCGACCGGGCCAGTCTTCATG
ATAATAGTGAAGCCACAGATGTATTATCATGAAGACT
GGCCCGGCTGCCTACTGCCTCGGA

Eurofins

Rad51.1866

TGCTGTTGACAGTGAGCGCTACATGCAGCATGCTAG
ACTATAGTGAAGCCACAGATGTATAGTCTAGCATGCT
GCATGTAATGCCTACTGCCTCGGA

Eurofins

Rad51.386

TGCTGTTGACAGTGAGCGCTCGGTACTGTGTTGTTC
GTTATAGTGAAGCCACAGATGTATAACGAACAACACA
GTACCGAATGCCTACTGCCTCGGA

Eurofins

Rad51.506

TGCTGTTGACAGTGAGCGAACCGAAGAAGGAACTAA
TAAATAGTGAAGCCACAGATGTATTTATTAGTTCCTT
CTTCGGTGTGCCTACTGCCTCGGA

Eurofins

Rad51.764

TGCTGTTGACAGTGAGCGACCGGTCAGAGATCATAC
AGATTAGTGAAGCCACAGATGTAATCTGTATGATCTC
TGACCGGCTGCCTACTGCCTCGGA

Eurofins
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Phactr2.2036

TGCTGTTGACAGTGAGCGATGGCAGCGATGTCCTAG
ATAATAGTGAAGCCACAGATGTATTATCTAGGACATC
GCTGCCAGTGCCTACTGCCTCGGA

Eurofins

Phactr2.2439

TGCTGTTGACAGTGAGCGCCAGGGTGAGAGCTAAAA
CTAATAGTGAAGCCACAGATGTATTAGTTTTAGCTCT
CACCCTGTTGCCTACTGCCTCGGA

Eurofins

Phactr2.4266

TGCTGTTGACAGTGAGCGCCAGGAATACGGTCAGAT
GTAATAGTGAAGCCACAGATGTATTACATCTGACCGT
ATTCCTGTTGCCTACTGCCTCGGA

Eurofins

Phactr2.4267

TGCTGTTGACAGTGAGCGACAAGCTGTAGTTCTCAG
AATATAGTGAAGCCACAGATGTATATTCTGAGAACTA
CAGCTTGGTGCCTACTGCCTCGGA

Eurofins

Phactr2.5877

TGCTGTTGACAGTGAGCGAAAGCTGTAGTTCTCAGA
ATAATAGTGAAGCCACAGATGTATTATTCTGAGAACT
ACAGCTTGTGCCTACTGCCTCGGA

Eurofins

Cd200r4.1007

TGCTGTTGACAGTGAGCGACAGGAAGATGCAGAAGC
TTAATAGTGAAGCCACAGATGTATTAAGCTTCTGCAT
CTTCCTGCTGCCTACTGCCTCGGA

Eurofins

Cd200r4.1012

TGCTGTTGACAGTGAGCGCTAGTCTGAGGACACAAT
ACAATAGTGAAGCCACAGATGTATTGTATTGTGTCCT
CAGACTAATGCCTACTGCCTCGGA

Eurofins

Cd200r4.1242

TGCTGTTGACAGTGAGCGATGAGGACACAATACAAC
AAAATAGTGAAGCCACAGATGTATTTTGTTGTATTGT
GTCCTCAGTGCCTACTGCCTCGGA

Eurofins

Cd200r4.409

TGCTGTTGACAGTGAGCGCTGGGAGATATGTCTAGC
AGTTTAGTGAAGCCACAGATGTAAACTGCTAGACATA
TCTCCCAATGCCTACTGCCTCGGA

Eurofins

Cd200r4.55

TGCTGTTGACAGTGAGCGATTCCTGCACAATAGCAT
ACAATAGTGAAGCCACAGATGTATTGTATGCTATTGT
GCAGGAAGTGCCTACTGCCTCGGA

Eurofins

Sytl2.1219

TGCTGTTGACAGTGAGCGCGAGGAAGAAAGTCACTC
CTAATAGTGAAGCCACAGATGTATTAGGAGTGACTTT
CTTCCTCATGCCTACTGCCTCGGA

Eurofins

Sytl2.1290

TGCTGTTGACAGTGAGCGCCCCGTTGTCACTAATGA
CTTTTAGTGAAGCCACAGATGTAAAAGTCATTAGTGA
CAACGGGATGCCTACTGCCTCGGA

Eurofins

Sytl2.1333

TGCTGTTGACAGTGAGCGAAAGGGAGTTAAACGATG
ACAATAGTGAAGCCACAGATGTATTGTCATCGTTTAA
CTCCCTTGTGCCTACTGCCTCGGA

Eurofins

Sytl2.1556

TGCTGTTGACAGTGAGCGATGGCGTGATGCCGACAT
TCAATAGTGAAGCCACAGATGTATTGAATGTCGGCAT
CACGCCACTGCCTACTGCCTCGGA

Eurofins

Sytl2.1882

TGCTGTTGACAGTGAGCGAAGCGGTGAAGACAATGA
CCTATAGTGAAGCCACAGATGTATAGGTCATTGTCTT
CACCGCTGTGCCTACTGCCTCGGA

Eurofins

Coro2a.1531

TGCTGTTGACAGTGAGCGCCAGCATTAAAGTATTCA
CATATAGTGAAGCCACAGATGTATATGTGAATACTTT
AATGCTGTTGCCTACTGCCTCGGA

Eurofins

Coro2a.252

TGCTGTTGACAGTGAGCGACAGCTGGAACTAGAGAT
CAAATAGTGAAGCCACAGATGTATTTGATCTCTAGTT
CCAGCTGCTGCCTACTGCCTCGGA

Eurofins

Coro2a.2590

TGCTGTTGACAGTGAGCGAAGGGAACGTCTTGGACA
TCAATAGTGAAGCCACAGATGTATTGATGTCCAAGAC
GTTCCCTCTGCCTACTGCCTCGGA

Eurofins
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Coro2a.3389

TGCTGTTGACAGTGAGCGAACGCTTTTAGCTAGCAT
CCTATAGTGAAGCCACAGATGTATAGGATGCTAGCT
AAAAGCGTCTGCCTACTGCCTCGGA

Eurofins

Coro2a.516

TGCTGTTGACAGTGAGCGCCCCACCTTAGCTCTACA
ATAATAGTGAAGCCACAGATGTATTATTGTAGAGCTA
AGGTGGGTTGCCTACTGCCTCGGA

Eurofins

Ms4a3.140

TGCTGTTGACAGTGAGCGATGGGCCAGTGAAGACAA
TCAATAGTGAAGCCACAGATGTATTGATTGTCTTCAC
TGGCCCAGTGCCTACTGCCTCGGA

Eurofins

Ms4a3.262

TGCTGTTGACAGTGAGCGAAAGGACTTGTCAAATCC
TGAATAGTGAAGCCACAGATGTATTCAGGATTTGACA
AGTCCTTCTGCCTACTGCCTCGGA

Eurofins

Ms4a3.29

TGCTGTTGACAGTGAGCGCCGCCATGTTCAACGAGG
TGTATAGTGAAGCCACAGATGTATACACCTCGTTGAA
CATGGCGTTGCCTACTGCCTCGGA

Eurofins

Ms4a3.480

TGCTGTTGACAGTGAGCGACACAAAGAAGAGATTCG
TTAATAGTGAAGCCACAGATGTATTAACGAATCTCTT
CTTTGTGCTGCCTACTGCCTCGGA

Eurofins

Ms4a3.728

TGCTGTTGACAGTGAGCGACACACGAATGCTGATGC
AAAATAGTGAAGCCACAGATGTATTTTGCATCAGCAT
TCGTGTGGTGCCTACTGCCTCGGA

Eurofins

Gc.1250

TGCTGTTGACAGTGAGCGCTGGGAAATGTTTGTGGT
TTAATAGTGAAGCCACAGATGTATTAAACCACAAACA
TTTCCCAATGCCTACTGCCTCGGA

Eurofins

Gc.1574

TGCTGTTGACAGTGAGCGCCCAGAAGTGTTCCTCAG
CAAATAGTGAAGCCACAGATGTATTTGCTGAGGAAC
ACTTCTGGATGCCTACTGCCTCGGA

Eurofins

Gc.1702

TGCTGTTGACAGTGAGCGCCAGATTGATGCAGAAAT
GATATAGTGAAGCCACAGATGTATATCATTTCTGCAT
CAATCTGTTGCCTACTGCCTCGGA

Eurofins

Gc.1740

TGCTGTTGACAGTGAGCGCTCCAAGAAGATCACCAA
GATATAGTGAAGCCACAGATGTATATCTTGGTGATCT
TCTTGGAATGCCTACTGCCTCGGA

Eurofins

Gc.241

TGCTGTTGACAGTGAGCGATACAATGTTTTTGGAGAA
TTATAGTGAAGCCACAGATGTATAATTCTCCAAAAAC
ATTGTAGTGCCTACTGCCTCGGA

Eurofins

Serpinalc.1172

TGCTGTTGACAGTGAGCGACCGAGACTATGAGAAGG
ATAATAGTGAAGCCACAGATGTATTATCCTTCTCATA
GTCTCGGCTGCCTACTGCCTCGGA

Eurofins

Serpinalc.17

TGCTGTTGACAGTGAGCGAATGGATGAGACAGGAAC
AGAATAGTGAAGCCACAGATGTATTCTGTTCCTGTCT
CATCCATGTGCCTACTGCCTCGGA

Eurofins

Serpinalc.217

TGCTGTTGACAGTGAGCGACCACTACTTAAATACAG
ACTATAGTGAAGCCACAGATGTATAGTCTGTATTTAA
GTAGTGGGTGCCTACTGCCTCGGA

Eurofins

Serpina1c.390

TGCTGTTGACAGTGAGCGACTCCCATGAGATCGCTA
CAAATAGTGAAGCCACAGATGTATTTGTAGCGATCTC
ATGGGAGGTGCCTACTGCCTCGGA

Eurofins

Serpina1c.952

TGCTGTTGACAGTGAGCGATGCAGTTCAACCTCACA
CAAATAGTGAAGCCACAGATGTATTTGTGTGAGGTT
GAACTGCAGTGCCTACTGCCTCGGA

Eurofins

Serpina1b.1408

TGCTGTTGACAGTGAGCGCCAGCAAGGAGCTCATCT
CCAATAGTGAAGCCACAGATGTATTGGAGATGAGCT
CCTTGCTGATGCCTACTGCCTCGGA

Eurofins
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Serpina1b.18

TGCTGTTGACAGTGAGCGAGTGCCTGATGCTACAGC
AAAATAGTGAAGCCACAGATGTATTTTGCTGTAGCAT
CAGGCACGTGCCTACTGCCTCGGA

Eurofins

Serpinalb.21

TGCTGTTGACAGTGAGCGACCACTGCTTAAATACAG
ACTATAGTGAAGCCACAGATGTATAGTCTGTATTTAA
GCAGTGGGTGCCTACTGCCTCGGA

Eurofins

Serpinalb.711

TGCTGTTGACAGTGAGCGCCTGCTTAAATACAGACT
AGGATAGTGAAGCCACAGATGTATCCTAGTCTGTATT
TAAGCAGTTGCCTACTGCCTCGGA

Eurofins

Serpina1b.965

TGCTGTTGACAGTGAGCGCTACATTCTTTTTAAAGGC
AAATAGTGAAGCCACAGATGTATTTGCCTTTAAAAAG
AATGTAATGCCTACTGCCTCGGA

Eurofins

S100a9.162

TGCTGTTGACAGTGAGCGCCATCTCTAAGATCCTGC
TAAATAGTGAAGCCACAGATGTATTTAGCAGGATCTT
AGAGATGATGCCTACTGCCTCGGA

Eurofins

S100a9.175

TGCTGTTGACAGTGAGCGAAAGCACAGTTGGCAACC
TTTATAGTGAAGCCACAGATGTATAAAGGTTGCCAAC
TGTGCTTCTGCCTACTGCCTCGGA

Eurofins

S100a9.185

TGCTGTTGACAGTGAGCGAAACCTTTATGAAGAAAG
AGAATAGTGAAGCCACAGATGTATTCTCTTTCTTCAT
AAAGGTTGTGCCTACTGCCTCGGA

Eurofins

S100a9.25

TGCTGTTGACAGTGAGCGAAAGAAAGAGAAGAGAAA
TGAATAGTGAAGCCACAGATGTATTCATTTCTCTTCT
CTTTCTTCTGCCTACTGCCTCGGA

Eurofins

S100a9.360

TGCTGTTGACAGTGAGCGCGAGCAAGAAGATGGCC
AACAATAGTGAAGCCACAGATGTATTGTTGGCCATCT
TCTTGCTCATGCCTACTGCCTCGGA

Eurofins

Hba-a1.122

TGCTGTTGACAGTGAGCGCAAGGCTGTGGGAAGTAA
TTAATAGTGAAGCCACAGATGTATTAATTACTTCCCA
CAGCCTTTTGCCTACTGCCTCGGA

Eurofins

Hba-a1.14

TGCTGTTGACAGTGAGCGACCCTGGAAAGGATGTTT
GCTATAGTGAAGCCACAGATGTATAGCAAACATCCTT
TCCAGGGCTGCCTACTGCCTCGGA

Eurofins

Hba-a1.156

TGCTGTTGACAGTGAGCGCTCTGACAGACTCAGGAA
GAAATAGTGAAGCCACAGATGTATTTCTTCCTGAGTC
TGTCAGAATGCCTACTGCCTCGGA

Eurofins

Hba-a1.523

TGCTGTTGACAGTGAGCGACAAGACCTACTTCCCTC
ACTTTAGTGAAGCCACAGATGTAAAGTGAGGGAAGT
AGGTCTTGGTGCCTACTGCCTCGGA

Eurofins

Hba-a1.541

TGCTGTTGACAGTGAGCGATACCTCTTGGTCTTTGAA
TAATAGTGAAGCCACAGATGTATTATTCAAAGACCAA
GAGGTACTGCCTACTGCCTCGGA

Eurofins

Hba-a2.10

TGCTGTTGACAGTGAGCGCTAAAGCCTGAGTAGGAA
GAAATAGTGAAGCCACAGATGTATTTCTTCCTACTCA
GGCTTTATTGCCTACTGCCTCGGA

Eurofins

Hba-a2.11

TGCTGTTGACAGTGAGCGCTTCTGACAGACTCAGGA
AGAATAGTGAAGCCACAGATGTATTCTTCCTGAGTCT
GTCAGAATTGCCTACTGCCTCGGA

Eurofins

Hba-a2.119

TGCTGTTGACAGTGAGCGCTCTGACAGACTCAGGAA
GAAATAGTGAAGCCACAGATGTATTTCTTCCTGAGTC
TGTCAGAATGCCTACTGCCTCGGA

Eurofins

Hba-a2.153

TGCTGTTGACAGTGAGCGACCCTGGAAAGGATGTTT
GCTATAGTGAAGCCACAGATGTATAGCAAACATCCTT
TCCAGGGCTGCCTACTGCCTCGGA

Eurofins

27




Hba-a2.517

TGCTGTTGACAGTGAGCGACAAGACCTACTTCCCTC
ACTTTAGTGAAGCCACAGATGTAAAGTGAGGGAAGT
AGGTCTTGGTGCCTACTGCCTCGGA

Eurofins

Lcn2.230

TGCTGTTGACAGTGAGCGACTGTACCTCTTGGTCTTT
GAATAGTGAAGCCACAGATGTATTCAAAGACCAAGA
GGTACAGGTGCCTACTGCCTCGGA

Eurofins

Lcn2.242

TGCTGTTGACAGTGAGCGCTACGATGTACAGCACCA
TCTATAGTGAAGCCACAGATGTATAGATGGTGCTGTA
CATCGTAATGCCTACTGCCTCGGA

Eurofins

Lcn2.258

TGCTGTTGACAGTGAGCGACACCATCTATGAGCTAC
AAGATAGTGAAGCCACAGATGTATCTTGTAGCTCATA
GATGGTGCTGCCTACTGCCTCGGA

Eurofins

Lcn2.269

TGCTGTTGACAGTGAGCGCCAAGAGAACAATAGCTA
CAATTAGTGAAGCCACAGATGTAATTGTAGCTATTGT
TCTCTTGTTGCCTACTGCCTCGGA

Eurofins

Lcn2.458

TGCTGTTGACAGTGAGCGCTAGCTACAATGTCACCT
CCATTAGTGAAGCCACAGATGTAATGGAGGTGACAT
TGTAGCTATTGCCTACTGCCTCGGA

Eurofins

Ngp.140

TGCTGTTGACAGTGAGCGAGAGATTGTTGATAGAGC
CATATAGTGAAGCCACAGATGTATATGGCTCTATCAA
CAATCTCCTGCCTACTGCCTCGGA

Eurofins

Ngp.270

TGCTGTTGACAGTGAGCGCAAGAGACAGAGTGTACT
TCCATAGTGAAGCCACAGATGTATGGAAGTACACTC
TGTCTCTTTTGCCTACTGCCTCGGA

Eurofins

Ngp.434

TGCTGTTGACAGTGAGCGCACCAGTTTTAATGATAA
GCAATAGTGAAGCCACAGATGTATTGCTTATCATTAA
AACTGGTTTGCCTACTGCCTCGGA

Eurofins

Ngp.452

TGCTGTTGACAGTGAGCGACAAGACGTCTCTGAAAA
GGAATAGTGAAGCCACAGATGTATTCCTTTTCAGAGA
CGTCTTGCTGCCTACTGCCTCGGA

Eurofins

Ngp.859

TGCTGTTGACAGTGAGCGCCAGTTCACTCATAATCTT
CAATAGTGAAGCCACAGATGTATTGAAGATTATGAGT
GAACTGATGCCTACTGCCTCGGA

Eurofins

Penk.1057

TGCTGTTGACAGTGAGCGATCGAAAGAAGTTCCTGA
GATATAGTGAAGCCACAGATGTATATCTCAGGAACTT
CTTTCGAGTGCCTACTGCCTCGGA

Eurofins

Penk.1194

TGCTGTTGACAGTGAGCGCCACATGCTGCTTTGTGC
TGTATAGTGAAGCCACAGATGTATACAGCACAAAGC
AGCATGTGATGCCTACTGCCTCGGA

Eurofins

Penk.1223

TGCTGTTGACAGTGAGCGACCCGTGGTCTAGATAAC
TACATAGTGAAGCCACAGATGTATGTAGTTATCTAGA
CCACGGGGTGCCTACTGCCTCGGA

Eurofins

Penk.1290

TGCTGTTGACAGTGAGCGAAAGCTCAGTATTGGTCT
CTTATAGTGAAGCCACAGATGTATAAGAGACCAATAC
TGAGCTTCTGCCTACTGCCTCGGA

Eurofins

Penk.763

TGCTGTTGACAGTGAGCGATCCGATCTGCTGAAAGA
GCTATAGTGAAGCCACAGATGTATAGCTCTTTCAGCA
GATCGGAGTGCCTACTGCCTCGGA

Eurofins

S100a8.102

TGCTGTTGACAGTGAGCGATACCACAATTATTCCAAT
ATATAGTGAAGCCACAGATGTATATATTGGAATAATT
GTGGTAGTGCCTACTGCCTCGGA

Eurofins

S100a8.105

TGCTGTTGACAGTGAGCGACACAATTATTCCAATATA
CAATAGTGAAGCCACAGATGTATTGTATATTGGAATA
ATTGTGGTGCCTACTGCCTCGGA

Eurofins
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S100a8.144

TGCTGTTGACAGTGAGCGATACAAGAATGACTTCAA
GAAATAGTGAAGCCACAGATGTATTTCTTGAAGTCAT
TCTTGTAGTGCCTACTGCCTCGGA

Eurofins

S100a8.185

TGCTGTTGACAGTGAGCGATCAGTTTGTGCAGAATA
TAAATAGTGAAGCCACAGATGTATTTATATTCTGCAC
AAACTGAGTGCCTACTGCCTCGGA

Eurofins

S100a8.351

TGCTGTTGACAGTGAGCGATCCCTGGATATGTCTAC
AGAATAGTGAAGCCACAGATGTATTCTGTAGACATAT
CCAGGGACTGCCTACTGCCTCGGA

Eurofins

Alb.1055

TGCTGTTGACAGTGAGCGCCCAGGAAGTGTGCAAGA
ACTATAGTGAAGCCACAGATGTATAGTTCTTGCACAC
TTCCTGGTTGCCTACTGCCTCGGA

Eurofins

Alb.1056

TGCTGTTGACAGTGAGCGACAGGAAGTGTGCAAGAA
CTATTAGTGAAGCCACAGATGTAATAGTTCTTGCACA
CTTCCTGGTGCCTACTGCCTCGGA

Eurofins

Alb.1674

TGCTGTTGACAGTGAGCGAAAGGAGAAGCAGATTAA
GAAATAGTGAAGCCACAGATGTATTTCTTAATCTGCT
TCTCCTTCTGCCTACTGCCTCGGA

Eurofins

Alb.1839

TGCTGTTGACAGTGAGCGCAACCTTGTCACTAGATG
CAAATAGTGAAGCCACAGATGTATTTGCATCTAGTGA
CAAGGTTTTGCCTACTGCCTCGGA

Eurofins

Alb.225

TGCTGTTGACAGTGAGCGCTACGATGAGCATGCCAA
ATTATAGTGAAGCCACAGATGTATAATTTGGCATGCT
CATCGTATTGCCTACTGCCTCGGA

Eurofins

Mup3.144

TGCTGTTGACAGTGAGCGAATGCAGAAGAATCTAGT
TCTATAGTGAAGCCACAGATGTATAGAACTAGATTCT
TCTGCATGTGCCTACTGCCTCGGA

Eurofins

Mup3.150

TGCTGTTGACAGTGAGCGAAAGAATCTAGTTCTATG
GAAATAGTGAAGCCACAGATGTATTTCCATAGAACTA
GATTCTTCTGCCTACTGCCTCGGA

Eurofins

Mup3.314

TGCTGTTGACAGTGAGCGCTTCCATTTAATTGTAAAT
GAATAGTGAAGCCACAGATGTATTCATTTACAATTAA
ATGGAATTGCCTACTGCCTCGGA

Eurofins

Mup3.347

TGCTGTTGACAGTGAGCGCATGACTGCGATTGGTGA
ACAATAGTGAAGCCACAGATGTATTGTTCACCAATCG
CAGTCATTTGCCTACTGCCTCGGA

Eurofins

Mup3.742

TGCTGTTGACAGTGAGCGCCTCCACCTGTCTCACAG
AGAATAGTGAAGCCACAGATGTATTCTCTGTGAGAC
AGGTGGAGATGCCTACTGCCTCGGA

Eurofins

Rhag.1325

TGCTGTTGACAGTGAGCGACACGTGGAACATGAAGT
CTAATAGTGAAGCCACAGATGTATTAGACTTCATGTT
CCACGTGGTGCCTACTGCCTCGGA

Eurofins

Rhag.1630

TGCTGTTGACAGTGAGCGCGAGATGAATTATAGAAA
TCAATAGTGAAGCCACAGATGTATTGATTTCTATAAT
TCATCTCTTGCCTACTGCCTCGGA

Eurofins

Rhag.2179

TGCTGTTGACAGTGAGCGCAACAGTCATAGTAATGT
TATATAGTGAAGCCACAGATGTATATAACATTACTAT
GACTGTTTTGCCTACTGCCTCGGA

Eurofins

Rhag.221

TGCTGTTGACAGTGAGCGACAAGATGTGCATGTCAT
GATATAGTGAAGCCACAGATGTATATCATGACATGCA
CATCTTGGTGCCTACTGCCTCGGA

Eurofins

Rhag.521

TGCTGTTGACAGTGAGCGAAACGAATATCTTGTTACT
GAATAGTGAAGCCACAGATGTATTCAGTAACAAGATA
TTCGTTGTGCCTACTGCCTCGGA

Eurofins
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Fam55b.1720

TGCTGTTGACAGTGAGCGCTAGAGAGACTGTTCTTA
CGAATAGTGAAGCCACAGATGTATTCGTAAGAACAG
TCTCTCTATTGCCTACTGCCTCGGA

Eurofins

Famb55b.1745

TGCTGTTGACAGTGAGCGACGAGACCAAGGTGATAA
TTAATAGTGAAGCCACAGATGTATTAATTATCACCTT
GGTCTCGGTGCCTACTGCCTCGGA

Eurofins

Famb55b.2557

TGCTGTTGACAGTGAGCGATGGAGAGAGTTACACAG
TTAATAGTGAAGCCACAGATGTATTAACTGTGTAACT
CTCTCCACTGCCTACTGCCTCGGA

Eurofins

Famb55b.2596

TGCTGTTGACAGTGAGCGCAAGCTTGATGTTTAAATA
GTATAGTGAAGCCACAGATGTATACTATTTAAACATC
AAGCTTATGCCTACTGCCTCGGA

Eurofins

Fam55b.3320

TGCTGTTGACAGTGAGCGCGAGCTTTAGATTAGACT
CTAATAGTGAAGCCACAGATGTATTAGAGTCTAATCT
AAAGCTCTTGCCTACTGCCTCGGA

Eurofins

Ahsp.105

TGCTGTTGACAGTGAGCGACACAGGGATAAAGGAGT
TTAATAGTGAAGCCACAGATGTATTAAACTCCTTTAT
CCCTGTGGTGCCTACTGCCTCGGA

Eurofins

Ahsp.303

TGCTGTTGACAGTGAGCGACAGCCAGTTTCTAGCCA
AATATAGTGAAGCCACAGATGTATATTTGGCTAGAAA
CTGGCTGCTGCCTACTGCCTCGGA

Eurofins

Ahsp.324

TGCTGTTGACAGTGAGCGCCAGGACCTTTCTGAAGT
CCAATAGTGAAGCCACAGATGTATTGGACTTCAGAA
AGGTCCTGTTGCCTACTGCCTCGGA

Eurofins

Ahsp.449

TGCTGTTGACAGTGAGCGATCCCAAGATGTTGCTGT
ACTTTAGTGAAGCCACAGATGTAAAGTACAGCAACAT
CTTGGGAGTGCCTACTGCCTCGGA

Eurofins

Ahsp.452

TGCTGTTGACAGTGAGCGACAAGATGTTGCTGTACT
TTGATAGTGAAGCCACAGATGTATCAAAGTACAGCAA
CATCTTGGTGCCTACTGCCTCGGA

Eurofins

Car1.113

TGCTGTTGACAGTGAGCGACAGTCTCCTATTGATATT
AAATAGTGAAGCCACAGATGTATTTAATATCAATAGG
AGACTGGTGCCTACTGCCTCGGA

Eurofins

Car1.216

TGCTGTTGACAGTGAGCGATGGGACATTCTTTCCAT
GTAATAGTGAAGCCACAGATGTATTACATGGAAAGAA
TGTCCCACTGCCTACTGCCTCGGA

Eurofins

Car1.503

TGCTGTTGACAGTGAGCGACAGAAAGTACTTGATGC
TCTATAGTGAAGCCACAGATGTATAGAGCATCAAGTA
CTTTCTGCTGCCTACTGCCTCGGA

Eurofins

Car1.819

TGCTGTTGACAGTGAGCGACAGCAAGGAATGAGTCC
TCAATAGTGAAGCCACAGATGTATTGAGGACTCATTC
CTTGCTGGTGCCTACTGCCTCGGA

Eurofins

Car1.882

TGCTGTTGACAGTGAGCGCCACGATTAAGAAACAGA
ATTATAGTGAAGCCACAGATGTATAATTCTGTTTCTTA
ATCGTGATGCCTACTGCCTCGGA

Eurofins

Ear12.24

TGCTGTTGACAGTGAGCGCCCCGACTTTGTCTCCTG
TTGTTAGTGAAGCCACAGATGTAACAACAGGAGACA
AAGTCGGGATGCCTACTGCCTCGGA

Eurofins

Ear12.25

TGCTGTTGACAGTGAGCGACCGACTTTGTCTCCTGT
TGTTTAGTGAAGCCACAGATGTAAACAACAGGAGAC
AAAGTCGGGTGCCTACTGCCTCGGA

Eurofins

Ear12.328

TGCTGTTGACAGTGAGCGACAGTCGGAGAAGAACAC
CTTATAGTGAAGCCACAGATGTATAAGGTGTTCTTCT
CCGACTGGTGCCTACTGCCTCGGA

Eurofins
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Ear12.330

TGCTGTTGACAGTGAGCGCGTCGGAGAAGAACACCT
TATATAGTGAAGCCACAGATGTATATAAGGTGTTCTT
CTCCGACTTGCCTACTGCCTCGGA

Eurofins

Ear12.35

TGCTGTTGACAGTGAGCGCCTCCTGTTGTTGCTAGG
ACTTTAGTGAAGCCACAGATGTAAAGTCCTAGCAACA
ACAGGAGATGCCTACTGCCTCGGA

Eurofins

Ear2.202

TGCTGTTGACAGTGAGCGAAACCTCCAATGTAATGTT
GAATAGTGAAGCCACAGATGTATTCAACATTACATTG
GAGGTTGTGCCTACTGCCTCGGA

Eurofins

Ear2.237

TGCTGTTGACAGTGAGCGCCAGGTTTAGAAGAACAT
GTAATAGTGAAGCCACAGATGTATTACATGTTCTTCT
AAACCTGTTGCCTACTGCCTCGGA

Eurofins

Ear2.328

TGCTGTTGACAGTGAGCGATGCAGTGACAATATAAG
TAGATAGTGAAGCCACAGATGTATCTACTTATATTGT
CACTGCACTGCCTACTGCCTCGGA

Eurofins

Ear2.341

TGCTGTTGACAGTGAGCGCTAAGTAGAAACTGTCAT
AATATAGTGAAGCCACAGATGTATATTATGACAGTTT
CTACTTATTGCCTACTGCCTCGGA

Eurofins

Ear2.422

TGCTGTTGACAGTGAGCGCCCCAATGCAGATACCAA
CCAATAGTGAAGCCACAGATGTATTGGTTGGTATCT
GCATTGGGTTGCCTACTGCCTCGGA

Eurofins

Ear3.131

TGCTGTTGACAGTGAGCGAAACCTCCGATGTAATGT
TGAATAGTGAAGCCACAGATGTATTCAACATTACATC
GGAGGTTGTGCCTACTGCCTCGGA

Eurofins

Ear3.136

TGCTGTTGACAGTGAGCGCCCGATGTAATGTTGAAA
TGCTTAGTGAAGCCACAGATGTAAGCATTTCAACATT
ACATCGGATGCCTACTGCCTCGGA

Eurofins

Ear3.144

TGCTGTTGACAGTGAGCGCATGTTGAAATGCTGCGT
ATTATAGTGAAGCCACAGATGTATAATACGCAGCATT
TCAACATTTGCCTACTGCCTCGGA

Eurofins

Ear3.328

TGCTGTTGACAGTGAGCGACAGTCGGAGGAGAATAC
CTTATAGTGAAGCCACAGATGTATAAGGTATTCTCCT
CCGACTGGTGCCTACTGCCTCGGA

Eurofins

Ear3.335

TGCTGTTGACAGTGAGCGAAGGAGAATACCTTATAC
CCAATAGTGAAGCCACAGATGTATTGGGTATAAGGT
ATTCTCCTCTGCCTACTGCCTCGGA

Eurofins

Ccl1.198

TGCTGTTGACAGTGAGCGACCTGAAGTTTATCCAGT
GTTATAGTGAAGCCACAGATGTATAACACTGGATAAA
CTTCAGGGTGCCTACTGCCTCGGA

Eurofins

Ccl1.265

TGCTGTTGACAGTGAGCGAAGGCTGAACAAAGGTAG
AGAATAGTGAAGCCACAGATGTATTCTCTACCTTTGT
TCAGCCTGTGCCTACTGCCTCGGA

Eurofins

Ccl1.44

TGCTGTTGACAGTGAGCGCGAGGCTTGAGACAGAAA
CTTATAGTGAAGCCACAGATGTATAAGTTTCTGTCTC
AAGCCTCTTGCCTACTGCCTCGGA

Eurofins

Ccl1.450

TGCTGTTGACAGTGAGCGAACAGACCTCAGTCATGT
GATATAGTGAAGCCACAGATGTATATCACATGACTGA
GGTCTGTGTGCCTACTGCCTCGGA

Eurofins

Ccl1.470

TGCTGTTGACAGTGAGCGCAAGCTATGTTATGGTTC
TTTATAGTGAAGCCACAGATGTATAAAGAACCATAAC
ATAGCTTATGCCTACTGCCTCGGA

Eurofins

Mpo.1116

TGCTGTTGACAGTGAGCGAACCCTCGAATCAAGAAC
CAAATAGTGAAGCCACAGATGTATTTGGTTCTTGATT
CGAGGGTCTGCCTACTGCCTCGGA

Eurofins
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Mpo.1922

TGCTGTTGACAGTGAGCGACGGGAGCGACTATTTGA
GCAATAGTGAAGCCACAGATGTATTGCTCAAATAGTC
GCTCCCGGTGCCTACTGCCTCGGA

Eurofins

Mpo.2098

TGCTGTTGACAGTGAGCGAACGGAAGCTGATGGCAC
AATATAGTGAAGCCACAGATGTATATTGTGCCATCAG
CTTCCGTGTGCCTACTGCCTCGGA

Eurofins

Mpo.2344

TGCTGTTGACAGTGAGCGCCACCACCGTGTCGAAGA
ACAATAGTGAAGCCACAGATGTATTGTTCTTCGACAC
GGTGGTGATGCCTACTGCCTCGGA

Eurofins

Mpo.2388

TGCTGTTGACAGTGAGCGACCCGAGACTTTGTCAGC
TGTATAGTGAAGCCACAGATGTATACAGCTGACAAA
GTCTCGGGGTGCCTACTGCCTCGGA

Eurofins

Ctsg.106

TGCTGTTGACAGTGAGCGACGGCAGCAACTGACTAA
GCAATAGTGAAGCCACAGATGTATTGCTTAGTCAGTT
GCTGCCGGTGCCTACTGCCTCGGA

Eurofins

Ctsg.300

TGCTGTTGACAGTGAGCGATGCGAGAAGACTTCGTC
CTAATAGTGAAGCCACAGATGTATTAGGACGAAGTC
TTCTCGCACTGCCTACTGCCTCGGA

Eurofins

Ctsg.321

TGCTGTTGACAGTGAGCGCCAGCAGCTCATTGCTTG
GGAATAGTGAAGCCACAGATGTATTCCCAAGCAATG
AGCTGCTGTTGCCTACTGCCTCGGA

Eurofins

Ctsg.336

TGCTGTTGACAGTGAGCGCTGGGAAGCTCCATAAAT
GTTATAGTGAAGCCACAGATGTATAACATTTATGGAG
CTTCCCAATGCCTACTGCCTCGGA

Eurofins

Ctsg.341

TGCTGTTGACAGTGAGCGCAGCTCCATAAATGTTAC
TCTATAGTGAAGCCACAGATGTATAGAGTAACATTTA
TGGAGCTTTGCCTACTGCCTCGGA

Eurofins

Cacna1d.2728

TGCTGTTGACAGTGAGCGCTACGGTTGAAATCCTGT
TAAATAGTGAAGCCACAGATGTATTTAACAGGATTTC
AACCGTAATGCCTACTGCCTCGGA

Eurofins

Cacna1d.4611

TGCTGTTGACAGTGAGCGATCCGAGCTGTGATCAAG
AAAATAGTGAAGCCACAGATGTATTTTCTTGATCACA
GCTCGGAGTGCCTACTGCCTCGGA

Eurofins

Cacna1d.4914

TGCTGTTGACAGTGAGCGAAAGAAGATGTATTCAAA
AGAATAGTGAAGCCACAGATGTATTCTTTTGAATACA
TCTTCTTCTGCCTACTGCCTCGGA

Eurofins

Cacna1d.6892

TGCTGTTGACAGTGAGCGCCCGGATCGTTTTGTTAA
GCGATAGTGAAGCCACAGATGTATCGCTTAACAAAA
CGATCCGGTTGCCTACTGCCTCGGA

Eurofins

Cacna1d.6943

TGCTGTTGACAGTGAGCGAACGGTCAGTTCTGTCAC
ATTATAGTGAAGCCACAGATGTATAATGTGACAGAAC
TGACCGTCTGCCTACTGCCTCGGA

Eurofins

Elane.519

TGCTGTTGACAGTGAGCGACAGTGTGCTACAAGAGC
TCAATAGTGAAGCCACAGATGTATTGAGCTCTTGTAG
CACACTGGTGCCTACTGCCTCGGA

Eurofins

Elane.537

TGCTGTTGACAGTGAGCGCCAATGTGACAGTGGTGA
CTAATAGTGAAGCCACAGATGTATTAGTCACCACTGT
CACATTGATGCCTACTGCCTCGGA

Eurofins

Elane.740

TGCTGTTGACAGTGAGCGACAGATTGGATCAATTCC
ATTATAGTGAAGCCACAGATGTATAATGGAATTGATC
CAATCTGCTGCCTACTGCCTCGGA

Eurofins

Elane.778

TGCTGTTGACAGTGAGCGACACCTTCTTACCCATCC
CAAATAGTGAAGCCACAGATGTATTTGGGATGGGTA
AGAAGGTGGTGCCTACTGCCTCGGA

Eurofins
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Elane.874

TGCTGTTGACAGTGAGCGCACCAGAGACCTCTCCAT
TTTATAGTGAAGCCACAGATGTATAAAATGGAGAGGT
CTCTGGTATGCCTACTGCCTCGGA

Eurofins

Alas2.219

TGCTGTTGACAGTGAGCGAAAGGACCAACCTGTTCT
CAAATAGTGAAGCCACAGATGTATTTGAGAACAGGTT
GGTCCTTGTGCCTACTGCCTCGGA

Eurofins

Alas2.467

TGCTGTTGACAGTGAGCGACAGGCTTTCGGTTATGA
CCAATAGTGAAGCCACAGATGTATTGGTCATAACCG
AAAGCCTGGTGCCTACTGCCTCGGA

Eurofins

Alas2.493

TGCTGTTGACAGTGAGCGCCAGAGACAAGATCATGG
AGAATAGTGAAGCCACAGATGTATTCTCCATGATCTT
GTCTCTGATGCCTACTGCCTCGGA

Eurofins

Alas2.531

TGCTGTTGACAGTGAGCGCACCGTGTGTTCAAGACT
GTGATAGTGAAGCCACAGATGTATCACAGTCTTGAA
CACACGGTATGCCTACTGCCTCGGA

Eurofins

Alas2.532

TGCTGTTGACAGTGAGCGCCCGTGTGTTCAAGACTG
TGAATAGTGAAGCCACAGATGTATTCACAGTCTTGAA
CACACGGTTGCCTACTGCCTCGGA

Eurofins

Fn1.2539

TGCTGTTGACAGTGAGCGAAAAGTACATTGTCAATGT
CTATAGTGAAGCCACAGATGTATAGACATTGACAATG
TACTTTCTGCCTACTGCCTCGGA

Eurofins

Fn1.2802

TGCTGTTGACAGTGAGCGACCGGTGTTCAGTACAAC
ATCATAGTGAAGCCACAGATGTATGATGTTGTACTGA
ACACCGGGTGCCTACTGCCTCGGA

Eurofins

Fn1.4143

TGCTGTTGACAGTGAGCGCCAGTAGGATACTACACA
GTTATAGTGAAGCCACAGATGTATAACTGTGTAGTAT
CCTACTGATGCCTACTGCCTCGGA

Eurofins

Fn1.8128

TGCTGTTGACAGTGAGCGCTACCTGTTTGTTATTTAT
CAATAGTGAAGCCACAGATGTATTGATAAATAACAAA
CAGGTAATGCCTACTGCCTCGGA

Eurofins

Fn1.8279

TGCTGTTGACAGTGAGCGAAAAGACAAGTGTTTTAAT
AAATAGTGAAGCCACAGATGTATTTATTAAAACACTT
GTCTTTCTGCCTACTGCCTCGGA

Eurofins

Tnfaip2.2040

TGCTGTTGACAGTGAGCGCCCGGAACATACTGGACA
TCAATAGTGAAGCCACAGATGTATTGATGTCCAGTAT
GTTCCGGATGCCTACTGCCTCGGA

Eurofins

Tnfaip2.228

TGCTGTTGACAGTGAGCGATGCGAAGAAGAAGGAGA
AGAATAGTGAAGCCACAGATGTATTCTTCTCCTTCTT
CTTCGCAGTGCCTACTGCCTCGGA

Eurofins

Tnfaip2.2489

TGCTGTTGACAGTGAGCGACAGGGATGTCATGAGAT
AGAATAGTGAAGCCACAGATGTATTCTATCTCATGAC
ATCCCTGGTGCCTACTGCCTCGGA

Eurofins

Tnfaip2.2728

TGCTGTTGACAGTGAGCGCCCCGGGTTCTCTCAGAT
CAAATAGTGAAGCCACAGATGTATTTGATCTGAGAGA
ACCCGGGATGCCTACTGCCTCGGA

Eurofins

Tnfaip2.3443

TGCTGTTGACAGTGAGCGAACCGCTTGTTGATGACA
TTAATAGTGAAGCCACAGATGTATTAATGTCATCAAC
AAGCGGTCTGCCTACTGCCTCGGA

Eurofins

Lyz2.181

TGCTGTTGACAGTGAGCGATCAGCACGAGAGCAATT
ATAATAGTGAAGCCACAGATGTATTATAATTGCTCTC
GTGCTGAGTGCCTACTGCCTCGGA

Eurofins

Lyz2.185

TGCTGTTGACAGTGAGCGACACGAGAGCAATTATAA
CACATAGTGAAGCCACAGATGTATGTGTTATAATTGC
TCTCGTGCTGCCTACTGCCTCGGA

Eurofins
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Lyz2.505

TGCTGTTGACAGTGAGCGCTTCGGTCTCTTTCTCACT
GTATAGTGAAGCCACAGATGTATACAGTGAGAAAGA
GACCGAATTGCCTACTGCCTCGGA

Eurofins

Lyz2.790

TGCTGTTGACAGTGAGCGAACCTGTGTGAATAAAAA
TACATAGTGAAGCCACAGATGTATGTATTTTTATTCA
CACAGGTCTGCCTACTGCCTCGGA

Eurofins

Lyz2.937

TGCTGTTGACAGTGAGCGAAGGAGTCTCAGTGGATG
AGAATAGTGAAGCCACAGATGTATTCTCATCCACTGA
GACTCCTGTGCCTACTGCCTCGGA

Eurofins

Beta-s.479

TGCTGTTGACAGTGAGCGATGGCTCACAAGTACCAC
TAAATAGTGAAGCCACAGATGTATTTAGTGGTACTTG
TGAGCCAGTGCCTACTGCCTCGGA

Eurofins

Beta-s.525

TGCTGTTGACAGTGAGCGCACAATGGTTAATTGTTC
CCAATAGTGAAGCCACAGATGTATTGGGAACAATTAA
CCATTGTTTGCCTACTGCCTCGGA

Eurofins

Beta-s.557

TGCTGTTGACAGTGAGCGATCAGTTGTTGGCAAAAT
GATATAGTGAAGCCACAGATGTATATCATTTTGCCAA
CAACTGACTGCCTACTGCCTCGGA

Eurofins

Beta-s.558

TGCTGTTGACAGTGAGCGCCAGTTGTTGGCAAAATG
ATAATAGTGAAGCCACAGATGTATTATCATTTTGCCA
ACAACTGATGCCTACTGCCTCGGA

Eurofins

Beta-s.565

TGCTGTTGACAGTGAGCGCTGGCAAAATGATAAAGA
CATTTAGTGAAGCCACAGATGTAAATGTCTTTATCAT
TTTGCCAATGCCTACTGCCTCGGA

Eurofins

Hbb-b1.18

TGCTGTTGACAGTGAGCGCTTCTGTTGTGTTGACTT
GCAATAGTGAAGCCACAGATGTATTGCAAGTCAACA
CAACAGAATTGCCTACTGCCTCGGA

Eurofins

Hbb-b1.37

TGCTGTTGACAGTGAGCGAAACCTCAGAAACAGACA
TCATTAGTGAAGCCACAGATGTAATGATGTCTGTTTC
TGAGGTTGTGCCTACTGCCTCGGA

Eurofins

Hbb-b1.527

TGCTGTTGACAGTGAGCGAAAAGGTTATATGTCCCC
TAGATAGTGAAGCCACAGATGTATCTAGGGGACATA
TAACCTTTGTGCCTACTGCCTCGGA

Eurofins

Hbb-b1.539

TGCTGTTGACAGTGAGCGATCCCCTAGAGAAAAACT
GTCATAGTGAAGCCACAGATGTATGACAGTTTTTCTC
TAGGGGACTGCCTACTGCCTCGGA

Eurofins

Hbb-b1.541

TGCTGTTGACAGTGAGCGACCCTAGAGAAAAACTGT
CAATTAGTGAAGCCACAGATGTAATTGACAGTTTTTC
TCTAGGGGTGCCTACTGCCTCGGA

Eurofins

Hbb-b2.13

TGCTGTTGACAGTGAGCGATTGCAACTTCAGAAACA
GACATAGTGAAGCCACAGATGTATGTCTGTTTCTGAA
GTTGCAAGTGCCTACTGCCTCGGA

Eurofins

Hbb-b2.233

TGCTGTTGACAGTGAGCGCAAAGGTGATAACTGCCT
TTAATAGTGAAGCCACAGATGTATTAAAGGCAGTTAT
CACCTTTTTGCCTACTGCCTCGGA

Eurofins

Hbb-b2.3

TGCTGTTGACAGTGAGCGATTGTGTTGACTTGCAAC
TTCATAGTGAAGCCACAGATGTATGAAGTTGCAAGTC
AACACAACTGCCTACTGCCTCGGA

Eurofins

Hbb-b2.524

TGCTGTTGACAGTGAGCGATAGAGAAAAACTGTCAA
GTGTTAGTGAAGCCACAGATGTAACACTTGACAGTTT
TTCTCTAGTGCCTACTGCCTCGGA

Eurofins

Hbb-b2.590

TGCTGTTGACAGTGAGCGCATGATATTTACTGTCATC
TCATAGTGAAGCCACAGATGTATGAGATGACAGTAA
ATATCATTTGCCTACTGCCTCGGA

Eurofins
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Spire1.1316

TGCTGTTGACAGTGAGCGCAAGCTGTTCGAGGTCAG
AAAATAGTGAAGCCACAGATGTATTTTCTGACCTCGA
ACAGCTTTTGCCTACTGCCTCGGA

Eurofins

Spire1.1556

TGCTGTTGACAGTGAGCGCAAGGAAGACACAGTCTT
TCTATAGTGAAGCCACAGATGTATAGAAAGACTGTGT
CTTCCTTTTGCCTACTGCCTCGGA

Eurofins

Spire1.1979

TGCTGTTGACAGTGAGCGCTAGCACAGTTGTAAGCA
GTAATAGTGAAGCCACAGATGTATTACTGCTTACAAC
TGTGCTAATGCCTACTGCCTCGGA

Eurofins

Spire1.3129

TGCTGTTGACAGTGAGCGATCCAGCTGTTTTTAAGA
CTAATAGTGAAGCCACAGATGTATTAGTCTTAAAAAC
AGCTGGACTGCCTACTGCCTCGGA

Eurofins

Spire1.3570

TGCTGTTGACAGTGAGCGACCAAGTGTGTTAAGAGT
TCAATAGTGAAGCCACAGATGTATTGAACTCTTAACA
CACTTGGCTGCCTACTGCCTCGGA

Eurofins

Epb4.2.2149

TGCTGTTGACAGTGAGCGCAAGGCTCACTGTGGAAG
TAGATAGTGAAGCCACAGATGTATCTACTTCCACAGT
GAGCCTTTTGCCTACTGCCTCGGA

Eurofins

Epb4.2.2582

TGCTGTTGACAGTGAGCGCAACACTATTTGTCTTAGA
CTATAGTGAAGCCACAGATGTATAGTCTAAGACAAAT
AGTGTTTTGCCTACTGCCTCGGA

Eurofins

Epb4.2.2713

TGCTGTTGACAGTGAGCGCCAGATGTTTCATACCATT
TTATAGTGAAGCCACAGATGTATAAAATGGTATGAAA
CATCTGATGCCTACTGCCTCGGA

Eurofins

Epb4.2.2761

TGCTGTTGACAGTGAGCGCCAGGAATGAAAGACAAC
CTAATAGTGAAGCCACAGATGTATTAGGTTGTCTTTC
ATTCCTGTTGCCTACTGCCTCGGA

Eurofins

Epb4.2.2908

TGCTGTTGACAGTGAGCGCTAGAGCTATTATAACAC
ATTATAGTGAAGCCACAGATGTATAATGTGTTATAAT
AGCTCTATTGCCTACTGCCTCGGA

Eurofins

Igj. 1401

TGCTGTTGACAGTGAGCGCCAGTTTGTAAGTATGAT
ACAATAGTGAAGCCACAGATGTATTGTATCATACTTA
CAAACTGTTGCCTACTGCCTCGGA

Eurofins

gj.1561

TGCTGTTGACAGTGAGCGAGAGCTTGTTTATCATGTT
CAATAGTGAAGCCACAGATGTATTGAACATGATAAAC
AAGCTCCTGCCTACTGCCTCGGA

Eurofins

gj.1739

TGCTGTTGACAGTGAGCGAAAGTAGAAAGATCTCAC
TTAATAGTGAAGCCACAGATGTATTAAGTGAGATCTT
TCTACTTGTGCCTACTGCCTCGGA

Eurofins

Igj.198

TGCTGTTGACAGTGAGCGAACCATTCTTGCTGACAA
CAAATAGTGAAGCCACAGATGTATTTGTTGTCAGCAA
GAATGGTCTGCCTACTGCCTCGGA

Eurofins

gj.653

TGCTGTTGACAGTGAGCGACAGAAGTTATACTCACT
GCTATAGTGAAGCCACAGATGTATAGCAGTGAGTAT
AACTTCTGGTGCCTACTGCCTCGGA

Eurofins

Fam132a.1093

TGCTGTTGACAGTGAGCGATGGACAGTATGTCTCTG
TGTTTAGTGAAGCCACAGATGTAAACACAGAGACATA
CTGTCCAGTGCCTACTGCCTCGGA

Eurofins

Fam132a.1238

TGCTGTTGACAGTGAGCGCTAGAGGAGCTGAAAAGG
ACTATAGTGAAGCCACAGATGTATAGTCCTTTTCAGC
TCCTCTAATGCCTACTGCCTCGGA

Eurofins

Fam132a.30

TGCTGTTGACAGTGAGCGATAGGGAGAAAGTAGTTC
TCTTTAGTGAAGCCACAGATGTAAAGAGAACTACTTT
CTCCCTAGTGCCTACTGCCTCGGA

Eurofins
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Fam132a.31

TGCTGTTGACAGTGAGCGCAGGGAGAAAGTAGTTCT
CTTTTAGTGAAGCCACAGATGTAAAAGAGAACTACTT
TCTCCCTATGCCTACTGCCTCGGA

Eurofins

Fam132a.632

TGCTGTTGACAGTGAGCGCCTGCAGGAATTTCAGGA
GATATAGTGAAGCCACAGATGTATATCTCCTGAAATT
CCTGCAGTTGCCTACTGCCTCGGA

Eurofins

Cd200r1.1362

TGCTGTTGACAGTGAGCGCAAGCACAAATGTTCTAA
TGAATAGTGAAGCCACAGATGTATTCATTAGAACATT
TGTGCTTTTGCCTACTGCCTCGGA

Eurofins

Cd200r1.1363

TGCTGTTGACAGTGAGCGCAGCACAAATGTTCTAAT
GAAATAGTGAAGCCACAGATGTATTTCATTAGAACAT
TTGTGCTTTGCCTACTGCCTCGGA

Eurofins

Cd200r1.337

TGCTGTTGACAGTGAGCGATGGGTCAAGTTGTACTG
ATAATAGTGAAGCCACAGATGTATTATCAGTACAACT
TGACCCAGTGCCTACTGCCTCGGA

Eurofins

Cd200r1.526

TGCTGTTGACAGTGAGCGCAGCATACAAAGTAGATA
CAAATAGTGAAGCCACAGATGTATTTGTATCTACTTT
GTATGCTATGCCTACTGCCTCGGA

Eurofins

Cd200r1.537

TGCTGTTGACAGTGAGCGATAGATACAAAGACCAAT
GAAATAGTGAAGCCACAGATGTATTTCATTGGTCTTT
GTATCTACTGCCTACTGCCTCGGA

Eurofins

Camp.133

TGCTGTTGACAGTGAGCGATCCGAGCTGTGGATGAC
TTCATAGTGAAGCCACAGATGTATGAAGTCATCCACA
GCTCGGAGTGCCTACTGCCTCGGA

Eurofins

Camp.134

TGCTGTTGACAGTGAGCGCCCGAGCTGTGGATGACT
TCAATAGTGAAGCCACAGATGTATTGAAGTCATCCAC
AGCTCGGATGCCTACTGCCTCGGA

Eurofins

Camp.250

TGCTGTTGACAGTGAGCGCTCCGAGTGAAGGAGACT
GTATTAGTGAAGCCACAGATGTAATACAGTCTCCTTC
ACTCGGAATGCCTACTGCCTCGGA

Eurofins

Camp.405

TGCTGTTGACAGTGAGCGCCAGCCCTTTCGGTTCAA
GAAATAGTGAAGCCACAGATGTATTTCTTGAACCGAA
AGGGCTGTTGCCTACTGCCTCGGA

Eurofins

Camp.406

TGCTGTTGACAGTGAGCGAAGCCCTTTCGGTTCAAG
AAAATAGTGAAGCCACAGATGTATTTTCTTGAACCGA
AAGGGCTGTGCCTACTGCCTCGGA

Eurofins

Pbk.1255

TGCTGTTGACAGTGAGCGCTAACTAGATATATGTAGT
TAATAGTGAAGCCACAGATGTATTAACTACATATATC
TAGTTAATGCCTACTGCCTCGGA

Eurofins

Pbk.1292

TGCTGTTGACAGTGAGCGATAGATTCTAGAAGTAGC
TTTATAGTGAAGCCACAGATGTATAAAGCTACTTCTA
GAATCTAGTGCCTACTGCCTCGGA

Eurofins

Pbk.1420

TGCTGTTGACAGTGAGCGATACGTACATGTGGTACA
GATATAGTGAAGCCACAGATGTATATCTGTACCACAT
GTACGTAGTGCCTACTGCCTCGGA

Eurofins

Pbk.231

TGCTGTTGACAGTGAGCGCAACGTGATTGCTACAAT
GGAATAGTGAAGCCACAGATGTATTCCATTGTAGCA
ATCACGTTATGCCTACTGCCTCGGA

Eurofins

Pbk.726

TGCTGTTGACAGTGAGCGAAAGCTGCTTCATGGAGA
CATATAGTGAAGCCACAGATGTATATGTCTCCATGAA
GCAGCTTCTGCCTACTGCCTCGGA

Eurofins
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Fig. S1. Experimental setup for microarray analysis. A, HCC tumor induction in C57BL/6-
Foxp3™'Fv/J mice via HDI-mediated delivery of two oncogenes (NRAS®'?/c-Myc) or respective
controls (control 1: c-Myc, control 2: NRAS¢72Y). B, RNA isolation from CD4* CD44* T cells and
CD8* CD44* T cells sorted from liver, liver-draining LNs, not liver-draining LNs, and spleen of
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HCC-bearing and both tumor-free control mice. C, Sample preparation for microarray analysis

comprising reverse transcription, probe labeling, and hybridization on a microarray chip. HCC

— hepatocellular carcinoma, HDI —

HCC

hydrodynamic tail vein injection, LN —

Control 1/ Control 2

lymph nodes.

L

i s

Live/Dead

192+

T T T
64 128 192 2

FSC-A

FSC-A

SSC-A

104

R1ONK

R11 NKT

104

104

RE B+44+Fox-

T
192 256

104

RO 4+44+Fax-

R1ZFox+

Fig. S2. Sample isolation for microarray analysis. A, Depicted are explanted livers of HCC-
bearing mice (C57BL/6-Foxp3™'FV/J) and HCC-free controls (Control 1, C1/Control 2, C2) 5-8
weeks after HDI. B, Gating strategy to define CD3* NK1.1- CD4* Foxp3- CD44* T cells and
CD3* NK1.1- CD8* Foxp3- CD44* T cells in HCC-bearing and HCC-free animals. HCC —

hepatocellular carcinoma, HDI —

hydrodynamic tail vein injection.
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Fig. S3. Gating strategy for CD4 and CD8 T cells sorted after transduction and prior to
the adoptive transfer. Transduced (A) CD4 T cells and (B) CD8 T cells were sorted after
three days of in vitro stimulation for GFP* expression according to the depicted gating strategy.

GFP — green fluorescent protein.
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Fig. S4. Gating strategy for CD4 and CD8 T cells after adoptive transfer prior to the
screen. Isolated CD4 and CD8 T cells were sorted five days post-transfer from liver, spleen,
relevant LNs, irrelevant LNs, and blood of recipient mice according to the depicted gating

strategy. LNs — lymph nodes, GFP — green fluorescent protein.
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Fig. S5. In vivo RNAIi screen identified enriched shRNAs in CD4 T cells during HCC

development. Screen analysis on eFluor450- and eFluor450* CD4* T cells, which were

isolated five days after adoptive transfer from the liver, spleen, relLN, irrelLN, and blood (out-
probes) of HCC-bearing mice (NRAS®"?V/c-Myc genotype). Transferred CD4* T cells (out-

probes) were compared to CD4 T cells before the adoptive transfer (in-probes). ShRNA

enrichments (log2-fold changes) are shown in a heatmap with upregulated (>0, shown in red)

and downregulated shRNAs (<0, shown in blue). Data are shown for the recipient mouse No.

1. relLN - relevant lymph nodes, irrelLN - irrelevant lymph nodes.
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Fig. S6. In vivo RNAi screen identified enriched shRNAs in CD8 T cells during HCC
development. Screen analysis on eFluor450- and eFluor450* CD8* T cells, which were
isolated five days after the adoptive transfer from the liver, spleen, relLN, irrelLN, and blood
(out-probes) of HCC-bearing mice (NRASC®"2V/c-Myc genotype). Transferred CD8* T cells (out-
probes) were compared to CD8" T cells before the adoptive transfer (in-probes). ShRNA
enrichments (log2-fold changes) are shown in a heatmap with upregulated (>0, marked in red)
and downregulated shRNAs (<0, marked in blue). Data are shown for the recipient mouse No.

1. relLN - relevant lymph nodes, irrelLN - irrelevant lymph nodes.
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Fig. S7. In vivo RNAi screen identified enriched shRNAs in CD4 T cells during HCC
development. Screen analysis on eFluor450- and eFluor4d50* CD4* T cells, which were
isolated five days after the adoptive transfer from the liver, spleen, relLN, irrelLN, and blood
(out-probes) of HCC-bearing mice (NRAS€®"2V/c-Myc genotype). Transferred CD4* T cells (out-
probes) were compared to CD4 T cells before the adoptive transfer (in-probes). ShRNA
enrichments (log2-fold changes) are shown in a heatmap with upregulated (>0, marked in red)
and downregulated shRNAs (<0, marked in blue). Data are shown for the recipient mouse No.

2. relLN - relevant lymph nodes, irrelLN - irrelevant lymph nodes.
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Fig. S8. In vivo RNAi screen identified enriched shRNAs in CD8 T cells during HCC
development. Screen analysis on eFluor450- and eFluor450* CD8* T cells, which were
isolated five days after the adoptive transfer from the liver, spleen, relLN, irrelLN, and blood
(out-probes) of HCC-bearing mice (NRASC®"2V/c-Myc genotype). Transferred CD8* T cells (out-
probes) were compared to CD8 T cells before the adoptive transfer (in-probes). ShRNA
enrichments (log2-fold changes) are shown in a heatmap with upregulated (>0, marked in red)
and downregulated shRNAs (<0, marked in blue). Data are shown for the recipient mouse No.

2. relLN - relevant lymph nodes, irrelLN - irrelevant lymph nodes.
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Fig. S9. In vivo RNAi screen identified enriched shRNAs in CD4 T cells during HCC
development. Screen analysis on eFluor450- and eFluor4d50* CD4* T cells, which were
isolated five days after the adoptive transfer from the liver, spleen, relLN, irrelLN, and blood
(out-probes) of HCC-bearing mice (NRAS€®"2V/c-Myc genotype). Transferred CD4* T cells (out-
probes) were compared to CD4 T cells before the adoptive transfer (in-probes). ShRNA
enrichments (log2-fold changes) are shown in a heatmap with upregulated (>0, marked in red)
and downregulated shRNAs (<0, marked in blue). Data are shown for the recipient mouse No.

3. relLN - relevant lymph nodes, irrelLN - irrelevant lymph nodes.
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Fig. $10. In vivo RNAi screen identified enriched shRNAs in CD8 T cells during HCC
development. Screen analysis on eFluor450- and eFluor450* CD8* T cells, which were
isolated five days after the adoptive transfer from the liver, spleen, relLN, irrelLN, and blood
(out-probes) of HCC-bearing mice (NRAS€®"2V/c-Myc genotype). Transferred CD8* T cells (out-
probes) were compared to CD8 T cells before the adoptive transfer (in-probes). ShRNA
enrichments (log2-fold changes) are shown in a heatmap with upregulated (>0, marked in red)
and downregulated shRNAs (<0, marked in blue). Data are shown for the recipient mouse No.

3. relLN - relevant lymph nodes, irrelLN - irrelevant lymph nodes.
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Fig. S11. In vivo RNAi screen identified enriched shRNAs in CD4 T cells during HCC
development. Screen analysis on eFluor450- and eFluor4d50* CD4* T cells, which were
isolated five days after the adoptive transfer from the liver, spleen, relLN, irrelLN, and blood
(out-probes) of HCC-bearing mice (NRAS®"2V/c-Myc genotype). Transferred CD4* T cells (out-
probes) were compared to CD4 T cells before the adoptive transfer (in-probes). ShRNA
enrichments (log2-fold changes) are shown in a heatmap with upregulated (>0, marked in red)
and downregulated shRNAs (<0, marked in blue). Data are shown for the recipient mouse No.

4. relLN - relevant lymph nodes, irrelLN - irrelevant lymph nodes.
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Fig. $12. In vivo RNAI screen identified enriched shRNAs in CD8 T cells during HCC
development. Screen analysis on eFluor450- and eFluor450* CD8* T cells, which were
isolated five days after the adoptive transfer from the liver, spleen, relLN, irrelLN, and blood
(out-probes) of HCC-bearing mice (NRAS®"2V/c-Myc genotype). Transferred CD8* T cells (out-
probes) were compared to CD8 T cells before the adoptive transfer (in-probes). ShRNA
enrichments (log2-fold changes) are shown in a heatmap with upregulated (>0, marked in red)
and downregulated shRNAs (<0, marked in blue). Data are shown for the recipient mouse No.

4. relLN - relevant lymph nodes, irrelLN - irrelevant lymph nodes.
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Fig. S13. qPCR analysis identified the most efficacious shRNAs which were selected for
the validation studies in vivo. A-B, gPCR analysis of five shRNAs targeting (A) Ngp and (B)
Hba-a1 was performed to assess the knockdown efficiency in CD4 and CD8 T cells in vitro.
Data are shown from one representative experiment. C, Experimental setup for the in vivo
validation studies. CD4 and CD8 T cells were isolated from HCC-bearing donor mice
(NRAS®"2V/c-Myc genotype) and transduced with lentiviral shRNA targeting Ngp, Hbb-b1, Hba-
a1, S100a8, or control Ren (pGIPZ-GFP). Successfully transduced GFP*CD4* and GFP*CD8*
T cells were sorted, labeled with proliferation dye eFluor450 and adoptively transferred into

HCC-bearing recipient mice. During the entire survival study, we monitored weight
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development, biochemical parameters in plasma over time (kinetic studies), and expression of
several classical ICls molecules and activation markers on innate and adaptive immune cells
in recipient mice via flow cytometry. At the end of the experiment, histopathological
examination of organs was performed to exclude cytotoxic side effects upon T cell therapy. D,
Baseline AST, ALT, and LDH levels in plasma of recipient mice before the adoptive cell
transfer. Data are shown from one representative mouse per group. E, Representative images
of explanted livers from recipient mice treated with shRen (control) and shNgp.140 upon HCC
development on sampling day. HCC — hepatocellular carcinoma, shRNA — short hairpin RNA,
ALT - alanine aminotransferase, AST - aspartate aminotransferase, LDH - lactate
dehydrogenase, GFP — green fluorescent protein, Ngp — neutrophil granule protein, Hbb —
hemoglobin subunit beta, Hba — hemoglobin subunit alpha, S700a8 — S100 calcium-binding

protein A8, Ren — renilla.
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Fig. S14. Gating strategy to define B cells and innate immune cell populations in
recipient mice upon adoptive T cell transfer. Single-cell suspensions were obtained from
the blood of recipient mice and stained with respective antibodies for indicated surface and
intracellular markers. Samples were analyzed using multicolored FACS analysis. Immune cell

populations were defined according to the specific markers, as depicted in the figure.
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Fig. S15. Gating strategy to define adaptive immune cell populations in recipient mice
upon adoptive T cell transfer. Single-cell suspensions were obtained from the blood of
recipient mice and stained accordingly for the indicated surface and intracellular markers.
Samples were analyzed using multicolored FACS analysis. The adoptively transferred
(exogenous) T cells were identified based on their GFP expression, distinguishing them from
the endogenous T cell populations. Furthermore, ICls receptors were analyzed on both

endogenous and exogenous CD4 and CD8 T cells, as depicted in the figure.
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Fig. $S16. In vivo knockdown of Hba-a1 and S100a8 on T cells kept under control liver

biochemical parameters and PD-L1-expressing immune cell populations. A, Biochemical

parameters in plasma of recipient mice following the adoptive transfer of shHba-a1, shS100a8,

or control shRen-transduced T cells. B, Flow cytometry analysis of innate immune cells and B

lymphocytes in the blood of shHba-a, shS100a8, and shRen recipient mice. Data represent

two independent experiments, shown are the mean + SEM, n=2. SEM - standard error of the

mean.
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Fig. S17. In vivo knockdown of Hba-a1 and S700a8 regulated several ICl markers on T
cells. A-B, Flow cytometry kinetic analysis of endogenous and exogenous T cells in the blood
of shHba-a, shS100a8, and shRen recipient mice. The expression of activation and inhibitory
markers was monitored over time on (A) CD4 and (B) CD8T cells upon adoptive transfer. Data

represent two independent experiments, shown are the mean £ SEM, n=2. SEM - standard
error of the mean.
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Fig. S18. T cell therapy is safe and did not induce any significant histopathological
changes in organs of recipient mice. Shown are representative H&E histological sections of
major organs (brain, heart, lung, kidney, pancreas, spleen) isolated from HCC-bearing
recipient mice that received adoptive T cell transfer (Ngp, Hbb-b1, Hba-a1, and S100a8 or Ren

knockdown). Magnification x100.
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Fig. $19. Detection of new targets on CD4 and CD8 T cells in HCC patients and healthy
donors using gPCR. A-D, gPCR analysis of target gene expression in CD4 T cells and CD8
T cells isolated from PBMCs and liver tissues of HCC patients and healthy donors. The
expression levels of (A) CAMP, (B) HBB, and (C-D) LCNZ2 were assessed. The data were
analyzed using the Mann-Whitney nonparametric test. The data are shown as the mean +
SEM, n=2-9. HCC - hepatocellular carcinoma, PBMCs — peripheral blood mononuclear cells,
CAMP — cathelicidin, HBB — hemoglobin subunit beta, LCN2 — lipocalin 2, SEM - standard

error of the mean.
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