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Capsule Summary: We report that MAIT cells repress group 2 innate lymphoid cell activation

and restrict allergen-induced airway inflammation and airway hyperresponsiveness.

Key Words: mucosal associated invariant T cells; group 2 innate lymphoid cells; allergic airway

inflammation, airway hyperresponsiveness.



To the editor:

Asthma is a complicated airway inflammatory disorder that involves dysregulation of
multiple adaptive and innate immune cell types. Mucosal-associated invariant T cells (MAIT) are
innate-like T cells that recognize microbial vitamin B metabolites presented by MR1, but can
function through both TCR dependent and independent pathways."? MAIT cells are abundant in
healthy human individuals, accounting for a significant proportion of human CD8" T cells.
Recent studies have indicated that MAIT cells may be implicated in asthma. A recent study
demonstrated that increased frequency of MAIT cells in one year-old infants was associated
with a reduced risk of asthma by age 7. Another study by an independent research group
revealed that adult severe asthma patients had decreased numbers of MAIT cells in peripheral
blood, induced sputum, bronchoalveolar lavage, and endobronchial biopsy tissues.* However, it
remains unclear whether MAIT cell deficiency in asthma patients is a result of increased airway
inflammation or corticosteroid therapy.* The precise role of MAIT cells in asthma pathogenesis
is also largely unknown.

This study aimed to understand the function and regulation of MAIT cells in allergic
airway inflammation. We first hypothesized that allergen-induced airway inflammation may
directly lead to MAIT cell deficiency, independent of steroid therapy. To test this, we intranasally
administered C57BL/6 mice with a variety of different common allergens, including extracts from
Alternaria, Aspergillus, house dust mite (HDM), and cockroach. Strikingly, the numbers of lung-
resident MAIT cells were greatly reduced in mice with repeated intranasal exposure to all the
allergens we tested (Fig 1, A and B). None of these mice received steroid treatment. Thus,
MAIT cells are diminished during allergic airway inflammation, independent of steroid treatment.

To examine the mechanisms underlying allergen-induced MAIT cell deficiency, we
examined the kinetics of MAIT cell reduction throughout the time course of Alternaria-allergen
induced airway inflammation. MAIT cell reduction occurred after 6 days of exposure to
Alternaria allergen, a time point at which T cell inflammation becomes dominant in the lung (Fig
1, C and D). Indeed, depletion of CD4" T cells by anti-CD4 mAbs restored MAIT cell numbers,
suggesting that proinflammatory T cells mediate MAIT cell deficiency in the lung (Fig 1, E and
F). We next purified lung MAIT cells by fluorescence activated cell sorting (FACS), and then
transferred MAIT cells into Ragl” mice followed by 8 days of Alternaria challenge. The number
of MAIT cells that were transferred into Ragl™ mice remained intact during Alternaria-induced
airway inflammation (Fig. 1, G). These results thus highlight an important role for adaptive
immune cells, especially CD4" T cells, in mediating MAIT cell decline during allergic airway

inflammation. Notably, neutralization of IL-4, but not IL-5, partially alleviated MAIT cell deficiency



in mice that inhaled Alternaria, indicating that IL-4 but not IL-5 regulates MAIT cell maintenance
(Fig 1, E and F). In addition, administration of IL-4, but not IFNy, impaired the maintenance of
pulmonary MAIT cells (Fig 1, H and 1). Indeed, RNA-seq revealed that human MAIT cells (see
Figure E1 in this article's Online Repository) expressed IL4R but not IL5R or IL13R (Fig 1, J). To
clarify whether IL-4 may directly regulate human MAIT cell biology, we purified MAIT cells from
human peripheral blood by FACS, labelled them with CFSE, and cultured them in the presence
or absence of IL-4. Exposure to IL-4 inhibited the proliferation of purified human MAIT cells,
demonstrated by reduced dilution of CFSE (Fig 1, K and L). Together, these data indicate that
pro-inflammatory T cells may impair the maintenance of MAIT cells during allergic airway
inflammation, in part through direct effects of IL-4.

We sought to understand the specific role of MAIT cells in allergic airway inflammation
and airway hyperresponsiveness (AHR). Alternaria is a fungal allergen that can trigger acute
and severe asthma attacks in humans. Studies with mouse models have shown that Alternaria
can rapidly and potently activate lung-resident group 2 innate lymphoid cells (ILC2), eliciting
airway inflammation and AHR.®” Using newly generated Mrl” mice (see Figure E2 in this
article's Online Repository), we examined the role of MAIT cells in Alternaria-induced acute
airway inflammation and AHR (Fig 2, A). Alternaria inhalation elicited eosinophilic and
neutrophilic inflammation and moderate AHR in wildtype C57BL/6 mice within 3 days (Fig 2, B).
Compared with wildtype mice, Mr1™ mice exhibited greatly increased eosinophilic inflammation
and also enhanced neutrophilic inflammation in response to Alternaria challenge (Fig 2, B). AHR
was also moderately increased in Mr1” mice (Fig 2, C). We then examined ILC2 response in
the lungs of Alternaria-challenged mice. Lung-resident ILC2 were identified as CD45'Lin
Thyl*T1/ST2" cells (see Figure E3, A in this article's Online Repository). As previously
described,® Alternaria inhalation led to increased proliferation and enhanced expression of 1L-13
and IL-5 by lung-resident ILC2 in wildtype mice (Fig 2, D-F, and Figure E3, B). Although ILC2
number and proliferation were not significantly changed in Mr1” mice (see Figure E3, B in this
article's Online Repository), the expression of both IL-13 and IL-5 by ILC2 was greatly increased
in Mr1” mice after Alternaria challenge, suggesting that MAIT cells inhibit ILC2 responses
during allergic airway inflammation (Fig 2, D-F). Lung IL-5 and IL-13 concentrations were
significantly increased in Mr1” mice, compared to wildtype mice after Alternaria challenge (see
Figure E3, C in this article's Online Repository). Compared to wildtype mice, Alternaria-
challenged Mr1” mice also exhibited higher concentrations of IL-5 in the bronchoalveolar
lavage fluid (Fig 2, G). We next examined ILC2 activity during house dust mite (HDM)-induced

airway inflammation. Compared to wildtype mice, Mrl” mice exhibited markedly increased



expression of IL-5 and IL-13 in lung ILC2, after 5 daily doses of HDM challenge (see Figure E3,
D in this article's Online Repository). BAL eosinophilic infiltration was also greatly increased in
Mr1” mice upon HDM challenge (see Figure E3, E in this article’s Online Repository). Thus,
MAIT cells also restrain HDM-induced allergic airway inflammation. To further verify the role of
MAIT cells in Alternaria-induced airway inflammatory responses, we sorted MAIT cells from IL-
7-treated mice and transferred purified MAIT cells into Ragl™ mice (Fig 2, H). Consistent with
previous reports,® Alternaria inhalation activated ILC2 and induced innate eosinophilia and AHR
in Ragl™ mice that lacked T/B lymphocytes (Fig 2, | and J). Notably, transfer of MAIT cells
alleviated eosinophilic infiltration and repressed AHR (Fig 2, | and J). Transfer of MAIT cells
markedly reduced both IL-5 and IL-13 production by lung ILC2, verifying that MAIT cells can
inhibit ILC2 responses (Fig 2, K and L). Of note, MAIT cell transfer did not significantly alter the
number of total lung ILC2, but specifically repressed cytokine expression by ILC2 (see Figure
E3, F in this article’s Online Repository). Transfer of MAIT cells into Alternaria-challenged Mr1”
mice also repressed the expression of both IL-5 and IL-13 in lung ILC2, without significantly
affecting the number of total ILC2 (Fig 2, M, and Figure E3, G in this article’s Online
Repository). MAIT cell transfer alleviated airway eosinophilic infiltration in Mr1” mice (Fig 2, N).
Thus, MAIT cells are capable of repressing ILC2 function even in the absence of MR1-
expressing antigen-presenting cells. Together, these data reveal a novel role for MAIT cells in
repressing ILC2 responses and restricting allergen-induced airway inflammation and AHR.

We next examined the mechanisms by which MAIT cells may repress ILC2 responses.
RNA-seq results demonstrated that human MAIT cells expressed a high amount of an anti-
inflammatory molecule interleukin-4-induced gene 1 (IL411) (Fig 2, O). Using gPCR, we verified
that mouse lung MAIT cells expressed markedly higher amounts of 114i1, compared to other T
cells and other immune cells in the lung (Fig 2, P). The expression of 1l4il in total lung tissue,
which consists chiefly of non-immune cells, was barely detectable (Fig 2, P). IL4l1 is a L-amino-
acid oxidase that converts phenylalanine to phenylpyruvate, hydrogen peroxide, and ammonia.®
IL4i1 has been found to repress T cell inflammation during auto-immune diseases and may also
repress B1 cell function.® The immune-repressive effects of IL411 were thought be meditated in
part through hydrogen peroxide toxicity.> Whether 1L411 may regulate ILC2 function remains
unknown. We administrated IL411 intravenously into Alternaria-challenged Ragl™ mice at the
dose of 1.5 ug per day. A previous study indicated that this dose can repress T cell inflammation
and reduce disease severity in a mouse model of EAE without causing obvious toxic effects.’
Notably, treatment with IL4i1 markedly repressed IL-5 and IL-13 expression in lung ILC2 in
Alternaria-challenged Ragl™ mice, indicating a novel role for IL4I1 in repressing ILC2 function



(Fig 2, Q). IL4I1 treatment also reduced eosinophilic infiltration in Ragl™ mice (Fig 2, R). We
next sorted lung ILC2 from C57BL/6 mice and cultured purified ILC2 in the presence or absence
of recombinant 11411, together with a cocktail of activating cytokines. Exposure to IL4I1 led to
decreased production of IL-13 and IL-5 from cultured ILC2, indicating that IL411 may directly
repress ILC2 activation (Fig 2, S). IL411 did not significantly affect the proliferation of ILC2, but
repressed cytokine production of ILC2 at per cell level (Figure E3, H-J, in this article's Online
Repository). Together, MAIT cells may inhibit ILC2 responses in part through the expression of
IL411.

Here we report a novel role for MAIT cells in repressing ILC2 responses and restricting
allergic airway inflammation and AHR. We demonstrated that Mr1” mice that lacked MAIT cells
had exacerbated ILC2 responses, increased airway inflammation and elevated AHR in
response to acute Alternaria inhalation. Adoptive transfer of MAIT cells repressed ILC2
responses and alleviated airway inflammation and AHR. We found that both human and mouse
MAIT cells expressed high amounts of the anti-inflammatory molecule IL411 that inhibited ILC2
activation. Further, MAIT cells were diminished after repeated allergen exposure due to the
effects of pro-inflammatory T cells, suggesting a negative feedback loop that may contribute to
sustained airway inflammation. The deficiency of MAIT cells in some asthma patients might
contribute to an exacerbated inflammatory response to allergens and other stimuli.
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Figure Legend:

Figure 1. MAIT cells are diminished during allergic airway inflammation.

A, Lung MAIT cells in C57BL/6 mice challenged with the indicated allergen extracts every other
day for 19 days. B, Numbers of lung MAIT cells in allergen-challenged mice. C, Lung MAIT cells
in mice challenged with Alternaria extracts every other day for the indicated time points. D,
Numbers of lung MAIT cells in Alternaria-challenged mice. E, Lung MAIT cells in mice
challenged with Alternaria extracts and treated with the indicated antibodies every other day for
7 days. F, Numbers of lung MAIT cells in mice challenged with Alternaria and treated with the
indicated antibodies. G, Numbers of lung MAIT cells in Ragl” mice that received MAIT cell
transfer and challenged with Alternaria or PBS every other day for 7 days. H, Lung MAIT cells in
mice treated with IL-4 or IFNy daily for 7 days. I. Numbers of MAIT cells in cytokine-trmice
treated with the indicated cytokines. J. Gene expression by RNA-seq. K, CFSE levels in MAIT
cells before and after culturing with IL-7, or together with IL-4. L, Percentage of MAIT cells in the
third division at day 6 of culture. N= 4 mice or 6 human samples per group, 2-3 independent

experiments. *p < 0.05; **p < 0.01.

Figure 2. MAIT cells restrict Alternaria-induced airway inflammation and
hyperresponsiveness.

A, Lung MAIT cells in Mr1"* and Mr1” mice. B, Bronchoalveolar lavage (BAL) cells in mice
challenged with PBS or Alternaria for 3 days. C, FlexiVent analysis. D, Numbers of lung ILC2. E.
Cytokine expression by ILC2. F, Numbers of IL-5" or IL-13" ILC2. G, BAL IL-5 concentrations.
H, Lung MAIT cells in Ragl"' mice with or without MAIT cell transfer. I, BAL cell numbers in
Ragl"' mice challenged with Alternaria or PBS, with or without MAIT cell transfer. J, FlexiVent
analysis. K, Cytokine expression by lung ILC2. L, Numbers of IL-5" or IL-13" ILC2. M, Numbers
of ILC2 in Mr1” mice challenged with Alternaria, with or without MAIT cell transfer. N, BAL
eosinophilic numbers. O, IL411 expression in human blood CD4" T cell and MAIT cells. P, ll4i1
expression in lung MAIT cells, non-MAIT T cells, non-T immune cells, and the whole lung tissue
of naive mice. Q, Numbers of ILC2 in Ragl” mice challenged with PBS or Alternaria, with or
without 1L411 treatment. R, BAL eosinophilic numbers. S, IL-5 and IL-13 production in mouse
lung ILC2 cultured with or without IL4l11. N= 3-6 mice per group, 3-4 independent experiments.
*p < 0.05; *p < 0.01.
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Figure 2
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Materials and Methods

Human blood samples and RNA sequencing

Blood samples from 20-45 years old healthy controls were collected. Peripheral blood
mononuclear cells (PBMC) were isolated by Ficoll gradient centrifugation. MAIT cells were
sorted by flow cytometric cell sorting followed by in vitro culture or RNA seq. Informed consent
was obtained from all subjects. The study was approved by the Albany Medical Center

Institutional Review Board.

Mice, Allergen Challenge, Flexivent Analysis, and Adoptive Transfer

Mr1*" mice on C57BL/6 background were generated by Taconic bioscience using CRISPR
technigue and bred in the specific pathogen-free animal facility of Albany Medical Center (see
Figure E2 in this article's Online Repository). Ragl” mice were purchased from the Jackson
laboratory. 6-10 weeks-old female and male Mr1” mice and wildtype littermate controls were
used. All mouse procedures were approved by the Institutional Animal Care and Use Committee
of Albany Medical College.

For allergen challenge, 50ug of extracts from house dust mite, or cockroach, or
Alternaria alternata, or Aspergillus Fumigatus were administered intranasally every other day for
the indicated time periods. All allergen extracts were purchased from the Greer laboratory.
Bronchoalveolar immune cell infiltration, MAIT and ILC2 response were examined at 24 hours
after the last dose of allergen administration. Airway hyperresponsiveness was measured by a

FlexiVent system (SCIREQ) as we previously described.®

For antibody treatment, mice were intranasally challenged with 50ug of Alternaria extracts on
day 0, 2, 4 and 6. 1500ug of anti-IL-4 (11B11, Bio X Cell), 250ug of anti-IL-5 (TRFK5, Bio X
Cell), or isotype control (TNP6A7, Bio X Cell) were injected intraperitoneally on day -1, 1, 3, 5.
100ug of anti-CD4 (GK1.5, Bio X Cell) was injected intraperitoneally on day -1, 1, 5. Mice were
euthanized and MAIT cells were examined at day 7. For cytokine treatment, mice were
intraperitoneally injected with 400ng IL-4 or IFNy, or PBS control daily for 7 days. Mice were

euthanized and MAIT cells were examined on the day after the last challenge.

For adoptive transfer, donor wildtype C57BL/6 mice that were treated with 400ng IL-7 daily for 7

days for expansion of MAITs. MAITs were sorted from the lungs of IL-7-treated mice and



transferred intravenously into Ragl” mice. Mice were rested for 4 weeks, followed examination
of reconstitution efficiency with flow cytometry analysis. Alternaria-allergen challenge was also

performed at 4 weeks post adoptive transfer.

Flow Cytometry and Cell Sorting

APC conjugated human and mouse MR1 5-OP-RU tetramers and control MR1 6-FP tetramers
were obtained from NIH Tetramer Core Facility. The MR1 tetramer technology was developed
jointly by Dr. James McCluskey, Dr. Jamie Rossjohn, and Dr. David Fairlie, and the material
was produced by the NIH Tetramer Core Facility as permitted to be distributed by the University
of Melbourne.® Tetramer staining was performed at room temperature for 30mins, together with
antibodies for surface staining. Antibodies used to help identify human MAIT included anti-CD3
(OKT3), anti-CD45 (HI30), and anti-CD8 (SK1). Antibodies used to help identify mouse lung
MAIT included anti-TCRB (H57-597), anti-Thy1.2 (53-2.1), and anti-CD45 (104).

Mouse ILC2 were identifies as CD45'LinThy1.2'ST2" cells as we previously described.® *®

Anti-lineage (Lin) antibodies for mouse ILC2 included anti-B220 (RA3-6B2), anti-CD3 (2C11),
anti-TCRB (H57), anti-TCRyd (GL-3), anti-CD11b (M1/70), anti-Nk1.1 (PK136). Other antibodies
used include anti-Siglec F (E50-2440), anti-CD11c (N418), anti-Gr-1 (RB6-8C5), anti-ST2 (DJ8),
anti-IL-13 (eBiol3A), anti-IL-5 (TRFK5). Antibodies were purchased from BD bioscience,
eBioscience, Biolegend or MD Bioproducts. Flow cytometric analysis was performed on a 3-
laser FACSCanto (BD Biosciences) and cell sorting was performed on a FACSAria Il (BD

Biosciences).

Cell culture

For human MAIT culture, MAITs were sorted by FACS, and labelled with CFSE using a the
CellTrace™ CFSE Cell Proliferation Kit (Invitrogen) according to the manufacturer’s instructions.
CFSE-labelled cells were cultured with a-MEM medium containing 20% FCS and 30ng/ml
recombinant human IL-7, in the presence or absence of 10ng/ml recombinant human IL-4.

CFSE levels were examined at different time points.

For mouse ILC2 culture, ILC2 were sorted from the lungs of naive wildtype C57BL/6 mice.
Sorted ILC2 were cultured with a-MEM medium containing 20% FCS and 10ng/ml of
recombinant mouse IL-2, IL-7 and IL-33. 100ng/ml Recombinant mouse IL411 (R&D) or control

PBS was added in some wells. Cytokines were purchased from Biolegend or R&D.



Assessment of cytokine production

Mice were euthanized and lungs were perfused by 10ml cold PBS. Lungs were minced by a
scissors and digested in Hank’s balanced salt solution with 0.1mg/ml Liberase TL (Roche
Diagnostics) and 10U/ml DNase | (Roche Diagnostics). Cells were filtered through a 100um cell
strainer and re-stimulated with PMA/ lonomycin in the presence of 1ug/ml monensin at 37°C for
2.5 hrs. Intracellular cytokine staining was performed using the Cytofix/Cytoperm Kit (BD)

according to the manufacturer’s instructions.

Concentrations of IL-5 and IL-13 from lung homogenate, bronchoalveolar lavage, and culture
supernatant were examined by ELISA kits according to the manufacturer's instructions
(Thermo).

RNA-seq and gPCR

For RNA-seq, RNA was extracted and cDNA libraries was generated using the SMART-Seq v4
Ultra Low Input RNA kit (Takara) and Nextera XT DNA Library Prep kit (lllumina). High
throughout single-end 75 bp sequencing was performed with NextSeq 500 (lllumina) at the
Microarray and Nexgen Sequencing core at University at Albany. RNA-seq data were deposited
at GEO (accession number: GSE132799).

For qPCR, RNA was extracted using RNeasy (Qiagen). cDNA was generated using reverse
transcriptase superscript Il kit (Invitrogen). gqPCR was performed with the following Tagman
probes (Applied Biosytems™): Hs00541746_m1 (human IL411); Mm00515786_m1 (Mouse Il4i1).

Statistical analysis
Student’s t-test was used to compare the difference between two groups. Anova was used to
compare the difference among three or more groups. p < 0.05 was considered statistically

significant.
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Figure E1. Gating strategy to identify human peripheral blood MAIT cells. Human peripheral
blood MAIT cells were identified by APC-conjugated human MR1 5-OP-RU tetramer. MR1 6-FP

tetramer was used as negative controls.

Figure E2. Generation of Mr1” mice.

A. Targeting strategy for generation of constitutive knockout Mr1” mice via CRISPR/Cas9-
mediated gene editing. The targeting strategy is based on NCBI transcript NM_008209.4. Exon
1 contains the translation initiation codon. The Cas9 protein along with the proximal and distal
guide RNAs (gRNAs) has been injected into C57BL/6NTac zygotes. The constitutive Knock-Out
allele is obtained after CRISPR/Cas9-mediated gene editing. Deletion of exons 1 to 4 and
approx. 1.5 kb of sequence upstream of exon 1 (promoter region) results in the loss of function
of the Mrl gene by preventing transcription of the Mr1 mRNA and by deleting most of the gene.
B. Locations and sequences of the proximal and distal gRNAs. C. gPCR results indicating
absence of Mrl expression is absent in all the tissues that we have examined, including lung,
liver and thymus, of Mr1™ mice. D. Flow cytometry profiles indicating that MAIT cells are absent

in the thymus and liver of Mr1” mice.

Figure E3. MAIT cells restrain allergic airway inflammation.

A. Mouse lung ILC2 were identified as CD45'LinThyl*'T1/ST2" cells. B. Mean fluorescence
intensity (MFI) for Ki67 in lung ILC2 of Mr1™ or control wildtype mice challenged with Alternaria
extracts or PBS every other day for 3 days. C. Concentrations of IL-5 and IL-13 in the lung
homogenate of Mr1” or control wildtype mice challenged with Alternaria extracts or PBS every
other day for 3 days. D. Number of total ILC2, IL-5" ILC2, and IL-13" ILC2 in the lungs of Mr1™
or control wildtype mice challenged with house dust mite (HDM) extracts or PBS daily for 5
days. E. The number of eosinophils in the bronchoalveolar lavage fluid of Mr1” or control
wildtype mice challenged with house dust mite (HDM) extracts or PBS daily for 5 days. F. Total
number of ILC2 in the lungs of Ragl” mice treated with PBS or Alternaria extracts, with or
without MAIT cell transfer. G. Representative flow cytometry profile of MAIT cells in the lungs of
Mr1” mice that received intravenous transfer of MAIT cells or PBS. H. 5000 sorted mouse lung
ILC2 were cultured with IL-7, IL-2, and IL-33 5 days, in the presence or absence of IL411. Cell
growth was calculated as fold change of cell number over 5 days of culture. |. Ki67 expression
was examined by intracellular staining. MFI of Ki67 in cultured cells was shown. J. IL-13
expression was examined by intracellular staining. Data are from 4-6 mice per group,

representative of two independent experiments.



Figure E1

Human peripheral blood

CD45* CD45*

MR1 5-OP-RU
tetramer
MR1 6-FP
tetramer

[TV |




Figure E2
A

__| Mouse genomic locus approx. 16 kb
v “ =
§ START STOP
£ 7
c A 2d ;
H 1 23 4 5 6
= [z
2
Constitutive KO allele (after CRISPR/Cas9-mediated gene editing)
STOP
5 6
{_Gm30922
fouse genomic region % Mr1 targeted untranslated region - neighbering gene

Mr1 coding exon . Mr1 targeted coding exon

Mr1 untranslated region

Proximal guide RNA (gRNA1)

gRNAT
CTGGGGAACA AGCTATTAAC AGGAARAAAR AATCCAAAAR CCCAAAGGAG CARATACATIT GGCACAGCGT GCAAGCATCA TGGAGCAGCA ACAGGGGICT
GACCCCTTGT TCGATAAITG TCCTTITITIT TTAGGITITIT GGGITICCIC GITTATGTAA CCGIGICGCA CGITCGIAGT ACCTCGICGT TIGTICCCCAGA

.. 1.5kb in between .
exon_|

B e e e
ACAGTGCTCA GTITACCAAGT GTAAGTAAGT CG
TGICACGAGT CAATGGTTICA CATTCATICA GC

Distal guide RNA (gRNA2)

ex0n_4
e o ooy e sy

TTAGT ATGGGGGTAG TGGCTATCIG GGAAGTGAGA GTGAGAAATG
TCA TACCCCCATC ACCGATAGAC CCTITCACICT CACICITTAC

GRNA2

AGATAGAAAG CGGTGAAGCC TGTAGGGAAG GGATGCIGGG TCACTIGGGIG GGICACCACA GGCTTICACCA GGTGGIGGIG CAGTGGCAAC TGATTIGITT
TCTATCITIC GCCACTTCGG ACATICCCTIC CCTACGACCC AGIGACCCAC CCAGIGGIGT CCGAAGIGGT CCACCACCAC GICACCGITG ACTAAACAAA

(o]
w)

1051 Thymus (CD45*CD4-CD8") Liver (CD45*)
Mr1++ Mr1+- Mr1+/+ Mr1--
10*1 ]
— =) E o]
2 5 40 T Tsl 04
¥ o oo o o
€S 42 O E OE| .
5 5102 s 8 b 8
=3 . - 0!
=2 1011 x - x 7]
100 IUD ub ub = = s
£ N £y TCRp
Y ©¢ ¢¢d
= = = = = >

Lung Thymus  Liver



Figure E3
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