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Maturacao

Precursores linfoides, agora chamados timdcitos, migram da CORTEX PARA
MEDULA e nao expressam CD4 nem CD8
CD4"*8 CD8P°*
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Afinidade

Limiar de Selecdo
Regido pela Forga de Interagdo Entre os Linfdcitos e
Antigenos Proprios

Selecdo Positiva

Morte
Negligéncia




Maturacao

Precursores linfoides, agora chamados timdcitos, migram da CORTEX PARA
MEDULA e nao expressam CD4 nem CD8
CD4"*8 CD8P°*
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Loci do TCR

Imunologia Celular e Molecular
ISBN: 9788535222449
Elsevier Editora

Locus da cadeia B do TCR humano (620 kb; cromossomo 7)
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Dendritic Naive T cell
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-Macrophage
activation

-Production of
some anfibody
isotypes

Resposta Thl
*Agentes Intra-celulares
*Ativacao da Capacidade

Fagocitica e de Degradacao

Intracelular

*Macrofagos Inflamatorios
M1

*A tivacao Células NK
*Citocinas principais
°|L-1, IL-12, IL-8, IL-18

IL-12, TNF-a, IFN-y




Apresentacao de Antigenos e Ativa¢ao dos Linfécitos T

‘Naive T cells circulate
through lymph nodes
and find antigens

Lymph
node %

B celkin
fojlicle

Effector —

T cells Activation of \ Activation of

I naive T cells in N . |effector T cells at
lymph node, A - site of infection;

development of Site of R | eradication of
effector cells infection microbe




Antigen ”Lymphocyte' ~ Clonal

recognition activation

expansion

Differentiation
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Lymphoid organ

E(-f-ector
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Effeclor
CD8* T cell
(CTL)

Memory
CcD8+*
T cell

Effector
functions

Activation of
macrophages,
B cells,
other cells;
inflammation

Killing of
infected
“"target cells”;
macrophage
activation

Peripheral tissue




Activation of Responses of
macrophages activated macrophages

Enhanced killing
of phagocytosed
bacteria

0 Macrophage with
ingested bacteria
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CD4* efféclor

T cell (Ty1 cell) Secretion

of inflammatory
cytokines

Increased expression
of molecules
required for
T cell activation

' Macrophage response "Role in cell-mediated immunity

il

Production of reactive oxygen | Killing of microbes in phagolysosomes (effector
species, nitric oxide, increased | function of macrophages)
lysosomal enzymes

Secretion of cytokines TNF, IL-1, chemokines: leukocyte recruitment
(TNF. IL-1. ||_,12) (inflammation)
and chemokines IL-12: Ty1 differentiation, IFN-y production

Increased expression of B7 Increased T cell activation (amplification of
costimulators, MHC molecules | T cell response)




rCIassicalIy activated
macrophage (M1)

‘Alternatively activated‘
macrophage (M2)

Microbial
_~TLR-ligands
IFN-y

e

Monocyte

18—
IL-4

ROS, NO,
lysosomal enzymes

!

Microbicidal
actions:
phagocytosis and
killing of many
bacteria and fungi

y y

IL-1, IL-12, IL-23,
chemokines

IL-10, Proline
TGF-j polyamines,
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Anti-inflammatory || Wound

Inflammation

effects repair,

fibrosis
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S uscep tibili 1Ay
genes (HLA, other)

v

Failure of tolerance,

unregulated lymphocyte

activation

Environmental factors
(e.g., infection, smoking)

v

Enzymatic modification
(e.q., citrullination) of
self protein

o

T and B cell responses to self antigens
(including antigens in joint tissues)

Lymphocytes, ﬂ\ Tu17
antibodies,
and/immune
complexes
enter joint

Joint
Synovial
membrane

- W Y«
T Antibodies
cell

-Synoviocyte
activation

| -Cytokine
production
-Inflammation

Destruction
of cartilage
and bone

Tipo IV
Antigenos Protéicos
Apresentados
aos Linfocitos T
Thl

Th17



TABLE 18-4 T Cell-Mediated Diseases

Disease

Rheumatoid arthritis

Multiple sclerosis

Type 1 diabetes mellitus

Inflammatory bowel disease

Autoimmune myocarditis

Specificity of Pathogenic T Cells

Collagen?
Citrullinated self proteins?

Protein antigens in myelin (e.g., myelin basic protein)

Antigens of pancreatic islet 3 cells (insulin, glutamic
acid decarboxylase, others)

Enteric bacteria
Self antigens?

Myosin heavy chain protein

Principal Mechanisms of Tissue Injury

Inflammation mediated by Ty17 (and Ty17) cytokines
Role of antibodies and immune complexes?

Inflammation mediated by Ty1 and Ty17 cytokines
Myelin destruction by activated macrophages

T cell-mediated inflammation
Destruction of islet cells by CTLs

Inflammation mediated by Ty17 and Ty1 cytokines

CTL-mediated killing of myocardial cells
Inflammation mediated by Ty1 cytokines

Examples of human T cell-mediated diseases are listed. In many cases, the specificity of the T cells and the mechanisms of tissue injury are inferred on the basis of
the similarity with experimental animal models of the diseases




Diabetes Tipo |

* Willy Gepts -
* USA —30.000 novos casos por ano
* HLA - DR3 e HLA-DR4
* Nao HLA- Polimorfismo no gene insulina
e Auto-antigenos
— Anti-insulina
— Islet cell antigen 512

— GAD (descarboxilase do acido glutamico)

— Mimetismo molecular — Coxsackie virus B, reovirus 1b,
rubéola

* Experimentalmente a transferéncia de linfocitos T CD4
ou T CD8 induzem a doenca

e Linfocitos B ou anticorpos nao!

Gepts W. Pathologic anatomy of the pancreas in juvenile diabetes mellitus. Diabetes 1965;14:619-33



Imunopatologia — Na fase inicial € observado infiltrado inflamatodrio de
linfécitos — macrofagos - INSULITE

Table 1. Classification and observations on types of diabetes mellitus

Type
lype 1

Gestational

Secondary

Genetic

Characteristic
Autoimmune, previously
called juvenile or
insulin-dependent
diabetes mellitus
Polygenic and influenced
by environment

Aggressive clinical
progress

Side effect of medications
or pancreas dysfunction
(e.g.; steroids, chronic
alcoholism)

Genetic defects in insulin
secretion or action

Clinical comment
Potential association
with other autoimmune
diseases

Increasing incidence
associated with higher
life span and western
cultural habits

May persist after
pregnancy
Causative disease or
medication may also
influence ocular and
lacrimal function
Potential ocular
associated
malformations




Diabete
fulminante

infiltrado
inflamatorio e
fibrose




Imunopatologia — Na fazer cronica da doenca, devido a ampla
distruicao das ilhotes e reducao do Ag, ha uma grande regressao
do infiltrado inflamatodrio

Paciente Diabético

llhotas Controle 19 anos evolucdo

Pancreatic Islet
(human adult pancreas)
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While >70% of young patients with acute onset of the disease show insulitis (in 5-10% of their islets),
the lesion is present in only 4% of patients one year after the diagnosis is made. The inflammation
disappears together with the remaining beta cells, leaving small islets that are devoid of any
insulin-positivity ~ Reducao progressiva do antigeno insulina — llhotas residuais podem permanecer.
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Islet from diabetic mouse
Diabetic mouse
Diabetic patient

Control mouse
Control patient

L
"
-
o
=
©
—
-
[ =
O
(&
£
o
o
-—
wl
-
2
A

a, During type 1 diabetes development, islets of Langerhans contain inflammatory cells (insulitis) and show increased microvascularity and permeability,
shown here by intravital imaging (IVM) during the perfusion phase of a dextran nanoparicle (crosslinked iron oxide nanoparticles |abelled with fluorescein
isothiocyanate)'=~. At later phases, nanoparticles accumulate in macrophages in insulitis islets. b, Changes in T2, indicative of nanoparticle accumulation
in insulitis, are pseudocoloured and superimposed onto T1 images. In both mice' =~ and human patients"f:’_ there is a clear difference between type 1
diabetes (top) and normal individuals (bottom).



Tireoidites — Doenca de Graves

HLA — DR3

Auto-antigenos

— Receptor TSH — porcao extracelular, porém anticorpos
contra as porcoes transmembrana ja foram detectados

— Anti-TPO (Tireoperoxidase) — ndo costumam ser
patogénicos

Mimetismo molecular — Virus, Yersinia

enterocolitica

Resposta Th1-Th17 — citocinas pro-inflamatérias
IL-1, IL-4, IL-5, IL-8, IL-12, IFN-y, TNF-q...



Doenca de Graves

Graves' disease is a
common cause of
hyperthyroidism, an
over-production of
thyroid hormone,
which causes
enlargement of the i
thyroid and other A. Nosmal B. Graves' dinesss
symptoms such X
as exophthalmos,
heat intolerance
and anxiety

Exophthalm>os (bulging eyes)

Normal thyroid
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Fisiopatogenia

a Hashimoto's thyroiditis b Graves' disease
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Histopatologia




Paciente

Hipertireoideo
Magro
Bocio
Exolftalmia
Ansioso

Disturbios do sono

Metabolismo acelarado



Tireoidite de Hashimoto — Tireoidite
Cronica Linfocitica

3,5 —1000 mulheres — 14 / 1000 apds 60 anos de
idade

Comum doenca se iniciar apos a puberdade ou
gravidez

HLA — DR3, HLA — DR4, HLA — DR5

Antigenos

— Anti-tireoglubulina — 100% pacientes

— Anti-TPO (tireoperoxidase)

— Anti-TSH — 10-20% pacientes (bloqueador)

Infiltrado de células Thl — IFN-y
Células T CD8 citotoxicas também estao presentes



Histopatologia
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Hipotireoideo
Metabolismo Lento
Obeso




Hurtle Cells

Células foliculares em degeneracao
Marcacao eosinofilica

Iniciar nddulos tumorais

o4 ¥

agéo de Centro




Células Imunes Infilltrantes do SNC sao
Alvos de Neurotransmissores

CD4

O

CD8

DCs




Encefalomielite Experimental
Auto-imuneEAE

Modelo Murino para Estudo da Esclerose
Multipla

Ativacao do Sistema Imune
Caracteristicas
Infiltrado inflamatodrio perivascular
Gliose, Desmielinizacao,

Lesao axonal e morte neuronal

Utilizando este Modelo
4 Linhas de Pesquisa Principais

1) Tolerancia Oral
2) Papel das Células da Microglia
3) Tratamento com MSCs Humanas

4) Papel do neurotransmissor Glutamato
como imunomodulador.




Encefalomielite Experimental Auto-imune

Modelo Murino para Estudo
da Esclerose Multipla

Caracteristicas
Infiltrado inflamatdrio
Macroéfagos, T CD4, TCDS8, DCs

Ativacao das Células Residentes
Gliose, Ativacao de Células da Microglia

Desmielinizacao,
Lesao Axonal e Morte Neuronal

LFB staining
V,“pr" .

Utilizando este Modelo

1) Papel das Células da Microglia
2) Tratamento com MSCs Humanas
3) Papel do neurotransmissor

Glutamato como imunomodulador.




LesOes no Sistema Nervoso Central

ePlacas Peri-ventriculares (Desmielinizacao)




Camundongos com




Esclerose Mdltipla

Progressive relapsing muiltiple sclerosis

Steady decline since onset with super-
imposed attacks.

« Inflamagdo do SNC
— Infiltrado Inflamatério
— Gliose
— Desmielinizacdo
— Morte neuronal

— Lesoes
predominantemente
perivasculares

Secondary progressive multiple sclerosis

Intial relapsing-remitting multiple sclerosis
that suddenly begins to have decline without
periods of remission.

Primary progressive multiple sclerosis

Steady increase in disability without attacks.
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* Progressiva e Remissdo welelgreiog e sl
 Secundaria progressiva P it e
 Primdria progressiva

* Pico e remissdo

Time =——>

Lublin FD, Reingold SC (April 1996). "Defining the clinical course of multiple sclerosis: results of an international survey. National
Multiple Sclerosis Society (USA) Advisory Committee on Clinical Trials of New Agents in Multiple Sclerosis". Neurology 46 (4): 907-11.
PMID 8780061.



http://upload.wikimedia.org/wikipedia/commons/3/3c/Ms_progression_types.svg
http://en.wikipedia.org/wiki/Fred_D._Lublin
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/8780061

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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Microglia

Neuron

Astrocyte

Oligodendrocyte . J Capillary

Myelinated axon

Myelin sheath (cut)

N ventricle of
¥ prain




Citocinas
IL-1, IL-6, IL-12
IL-17, IL-23, IFN-
Y

NO




Microglia

Neuron
Rothhammer V. et al.

Thl - VLA-4

Astrocyte

Capillary

Reboldi A. et al 2008
_ Ependyma CCR6 -CCL21

cells

— ventricle of
orain

Murphy AC 2010




Bloqueio da Infiltracao do SNC -
Imunovigilancia

2/3 apresentam progressdo

Sinuses

Yomout B 2017



Cytox
Citometria de Fluxo
Associada a
Espectometria de
Massa
44 — Parametros

Citometria de Luz
22 Parametros

pDCs
TLR-9

IFNS o/B :/ﬁ\:gophils
S
NETosis
MACs
Citocinas
TNF-a
TLRs

NLRs

Microglia &
Neutrophils

Steady state o
Young adult ’ﬁé
oy, MdCs  Monocytes :
o e LyeCh
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Mas...

Quem ativa os linfocitos
Infiltrantes ?

Epitope Spreading?

Bystander Activation?




Co-Cultura — Células Dendriticas do Cérebro + Linfécitos T
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Macrofagos, Celulas Dendriticas, Mondcitos e Neutrofilos

Parte do Pool de Celulas Associadas ao SNC
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Como Se Comporta Cada Populacao
Duranta a Neuroinflamacao?

Qual Sua Relevancia Para a Neumin“amg;MSn?
S

Cell type Steady state Peak EAE
e 1.Microglia
2.BAMs
@ 3.Neutrophils
@ 4.Ly6Ch monocytes
® 5.MDCs
® 6.Ly6C"*monocytes
e 7.cDCs
8.pDCs
® 9.B cells
e 10.T cells
o 11.NK T cells
® 12.NK cells
& }i;:;,i?nopm., Total BAMSs: activation profile

e 15.Mast cells s CD38 MHCII CCR2

R BAM subset
v CD38+
e CD38* MHCII*
MHCII*
e MHCII* CCR2+

1004
904
804
704
60
50
404
30

A

/) [OSteady state
[Peak EAE

T T
00 04 08 12

CD44 Sca.1 PDL1

Controle

% of CNS leukocytes

Normalized density

Steady state Peak EAE
Mouse

Median expression




Histopatologia da MS

Macrdéfagos Ferro*
Macrdéfagos PLP*
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Multiple Sclerosis

Chronic Disease - Temporality - s
Demyelinating — Oligodencra
Neuroinflammation - Immun
Neurodegenerative — Nervous System
Autoimmune — Adaptative

Environment and Genetic Factors
e HLA-DR"15:01, EBV, HERVs.
* Smokinhg, microbjot&aw¢earvitase!

. . Diferences
Primary Progressive
Relapse Remitting NI ittt
Secundary Progressive




E Apds a Ativacao dos Linfocitos T
In Situ, o Que Acontece ?

Tecl

Th1l7
IL-17
99
9

_9
Th1 @ @
IFN-y @

BAMs ?
X

Microglia ?
Células Dendriticas?

Yomout B 2017



Mas, Quais os Alvos da IL-17 ?
Por que ela é Tao Deletéria ?

SR

Astrdcitos
gue nao respondem
alL-17

Camundongos

Cre Recombinase \ Recombinase
Cre*/Cre* ::> A
(Promotor especifico) . A *
Gene endotélio / o yae A
F1 \ /
g Cre* Gene (Endotélio)

4 ‘ lox™ (Gene Act1) "
C5TBbG . W, -

Camundongos

Gene Act 1

Kang Z. et al. 2010



Expressao de Actl em Endotélio e Células Mieldides é Dispensavel
Astrocitos Sao As Células Mais Responsivas a IL-17

- TIE2eCre Act1™*

= 400 o 41 — TIE2eCre Act1™
g . g A
_g 300 8 3 / ":1.'- |'
—_— .“ & "
S 200 S2 W @ 5+ NesCreAct g
2 S/ N 5~ | > NesCreAct1"-
= 100+ 2 / \ o esLreAct
24 c / h [ ]
5 g a4
< 0- = 0 aiaz
TIE2eCre TIE2eCre 0 8 16 24 32 r—
Act1™  Act1™- Time after immunization (days) I 8 3
i ) I 5]
LI o CD11bCre Act? j 0.5 B CD1 1DCI"EAGHW [
P I W e E‘l m
—_— »
83 ! ED'S = U i
=
B2 / £0.2
E P 1S 12 20 28 36
£ |sosoosced 3 0 Time aﬂer immunization (days
0 4 8 12 16 CD4 CD8 F4/80 Ly6G

Time after transfer (days)



Transferéncia de Linfocitos Th17 Para
Animais Deficientes em do Receptor de
IL-17 em Astrdcitos NAO Desenvolve
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Immunopathology of multiple sclerosis

Calliope A. Dendrou’, Lars Fugger'? and Manuel A. Friese® S econ d H |t

Microglia ?

b CSF Trojan horse: activation of
patrolling CSF lymphocytes

Células Dendriticas SNC ?

CNS interstital fluid drains to
the CSF or to the circulation
via arachnoid villi

Astrocitos ?

sra mater

@& Peripheral attack: immune cell K
'ii\_ﬁl_t_raﬁonfron.l __________ ":’ Py
ey S—s\ - e Linfocitos B infiltrantes ?

o T—— Formacao dos Foliculos-like

Skull

A Deep white matter Meningeal Immune cell
immune cell infiltrates collections

< Inflammatory uprising: B
CNS-resident innate cells

4 SoL with inflammatory capacity
i

are carried in the CSF across
the cribriform plate to the

nasal mucosa and then drain
to cervical lymph nodes

Spleen or peripheral
lymphoid structure

B cells and plasmablasts
within CSF

0 & § X

CD19' __CD3' __Plasmacells __FDCs




Inicio das Lesdes — Ativacao por

Early disease

Soluple A

mediators

recruit

immune cells
CDg*
Teell

Perivascular
r macroj age

Teell
reactivation

© .

Vessel ° @ =
COA activation O°°o °
T.1cel

Células Residentes

°
. A

CNS parenchyma

Soluble mediators
promote inflammation
at distal sites

N

Perivascular immune
cell accumulation

-Antibody

Neuron

Teell cDs* 1 IFN?{ Axon
A MAIT] =
AT e0 MA Q° O NRY Degraded—A, i}
— }% e%e T,17cell myelin protein s
Monocyte GM-CSF
N é—B&e [Bemystination
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: Plasma Microglial Capillary >
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Q %A:trocyte \
< Choroid plexus
Meningeal 0 7-¢ macrophage
vessel @ 1 S - CSF
T cell reactivation by choroid 2

plexus and meningeal APCs

Pial basement membrane xGIia limitans

Citocinas

IL-1 beta — piroptose
Ativacao BHE
TNF-a - apoptose
IFN-y — producao NO
Aumento MHC I e Il
IL-6
IL-17 — Ativacao da BHE
IL-21
IL-23
GM-CSF

NO
MMPs
Granzimas/Perforinas
Anticorpos
Neurotransmissores
Glutamato

cD8 CcD4

Ve

M icroglia

X

Astrdcitos



Progressao — Estabelecimento
dos Foliculos-like
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TABLE 18-5 Examples of Cytokine Antagonists in Clinical Use or Trials

Cytokine or Receptor
Targeted Predicted Biologic Effects Of Antagonist Clinical Indications

TNF Inhibits leukocyte migration into sites of inflammation Rheumatoid arthritis, psoriasis, inflammatory
bowel disease

IL-1 Inhibits leukocyte migration into sites of inflammation Rare autoinflammatory syndromes, severe gout,
rheumatoid arthritis

IL-6 and IL-6 receptor Inhibits synthesis of acute-phase proteins, antibody responses? Juvenile idiopathic arthritis, rheumatoid arthritis
IL-17 Inhibits leukocyte recruitment into sites of inflammation Rheumatoid arthritis, psoriasis

pd0 chain of IL-12 and IL-23 Inhibits Ty1 and Ty17 responses Inflammatory bowel disease, psoriasis

IL-2 receptor (CD25) Inhibits IL-2-mediated T cell proliferation Acute graft rejection

IFN-ct May be multiple effects on T41 differentiation, antibody production Systemic lupus erythematosus

IL-4 Inhibits T2 differentiation, IgE production Asthma

IL-5 Inhibits eosinophil activation Asthma

Ihe table lists examples of antagonists against cytokines (antibodies or soluble receptors) that are approved for clinical use or in trials. [FN, interferon;

nterleukin; TNF, tumor necrosis factor
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Pathogenesis

 Aumento tecido adiposo

Extravazamento de lipideos intra celulares
Cristais de Colesterol — TLR-4

Ceramida — NALP3

Hiperfosforilacao de receptores

SR — Insulin Receptor Substrate
Hiperfosforilacao

Musculo, hipotalamo, figado
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Figure 1 Rip-cre-mediated (3 = 0018 .
Pten deletion leads to 208
S » N-pg 0012
PI3K activation and s
neuronal activation in ©3g UanE Hindbrain
. : o - 0
hypothalamic and brainstem L Chow Chow

nuclei. (a) Western blots of Pten™ Pten™"
Pten protein levels in

hypothalamic (Hyp) and islet lysates (top) and quantification (bottom) in Rip-cre* Pten** (Pten**) and Rip-cre* Ptenfloxflox ( Pten--) mice (n= 6 per
group). (b) Western blots (top) and quantification (bottom) of whole hypothalamic pAkt, total Akt, pFoxO1 and total FoxO1 from Pten*+ and Pten—'-
mice (n= 6 per group). (c) Representative immunofluorescent staining of pS6 (green) and c-Fos (red) in arcuate (ARC), ventromedial (VMH) and
paraventricular (PVH) nuclei of the hypothalamus (20x magnification; scale bars, 100 um) and in NTS and DVM nuclei of the brainstem (10x
magnification; scale bars, 200 um) from Pten**+ and Pten-'- mice. (d) Size of pS6-postive cells in pixels from the PVH nucleus (n = 6 per group). All
data are presented as the means £ s.e.m. *P < 0.05, **P < 0.01 (independent-sample t test).
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Figure 2 Rip-cre+ PtenfloXfiox mice
exhibit predominant M2 macrophage f 8 Pten*’* B Pten~- g
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(a) Western blots of peritoneal macrophages and 5 o " 0 5 - £ 800,000
. = 8 = * e~
splenic lysates for pJak2, total Jak2, pStat3, 5T 60 87 400 . B 20 g 3 600,000
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AMPK and Pten levels in Rip-cre* Ptem*'+ (Pten+'*) s £ 5 . é & 200 é g 10 & = 200,000
and Rip-cre* PtenfloxTiox ( Pten-/-) mice on chow g 0 - a - k: 0
diet after treatment with either saline (Sal) or o Chow HFD o Chow HFD o Chow HFD é\ &
mecamylamine (Mec) (n = 6 per group). Q¥ ¢

(b,c) Quantification of protein levels in peritoneal macrophages (b) and splenic lysates (c) (n= 6 per group). (d) Quantitative PCR to indicate the
transcript levels of genetic markers of M2 polarized macrophages (Chil3, Mgl2, Mrc2 and Argl) and M1 macrophages (Ccl/2 and //1b) in Pten+*+ and
Pten—— mice on chow diet after treatment with either saline or mecamylamine (n = 6 per group). (e-g) Fasting plasma adipokines adiponectin (left) and
leptin (right) (e), cytokines Tnfa (left), 11-6 (center) and 11-10 (right) (f) and corticosterone (g) in Pten** and Pten~'~ mice on chow or HFD (n = 10 per
group). All data are presented as the means £s.e.m. *P < 0.05, **P < 0.01 (independent-sample f test).
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Figure 3 Rip-cre* Ptenflovflox mice have enhanced whole-body and metabolic tissue insulin sensitivity on chow —
and HFD. (a) Fasting blood glucose levels of Rip-cre* Pten++ (Pten*'*) and Rip-cre* Ptenfloxflox (Pten-/-) mice on gg
7 months of chow diet starting at 2 months of age (n= 15 per group). (b) GTT (left) of Pten**+ and Pten-'- mice 3 é,
after 7 months of chow diet (n= 15 per group) and ITT (right) of Pten*+ and Pten-'- mice after 7 months of chow 5 8
diet (n = 15 per group). (c) Fasting plasma insulin concentrations from Pten** and Pten~- mice on chow or HFD ,EE
(n= 10 per group). (d) Western blots (left) and quantification (right) of visceral adipose tissue pAkt, total Akt, 2

pAMPK, total AMPK, peroxisome proliferative activated receptor, vy, coactivator 1o (Pgc-1a, also called Ppargcla)

and sterol regulatory element binding transcription factor 1 (Srebp-1c, also called Srebfl) of Pten*+ and Pten-'- mice on
chow or HFD (n= 6 per group). (e,f) Western blots (left) and quantification (right) of pAkt, total Akt, pAMPK and total AMPK in liver (e) and

muscle (f; top and bottom, respectively) of Pfen*+ and Pten-- mice on chow or HFD (n = 6 per group). All data are presented as the means = s.e.m.
*P<0.05, **P< 0.01 (independent-sample t test).
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Pten++ Chrna7++ (Pten*'+ Chrna7++) and Rip-cre*

Pten*"1ox Chrna7+'+ (Pten*'- Chrna7+"*) mice (left, n= 10 per group).
ITT of chow-fed Rip-cre* Pten** Chrna7-'- (Pten*'* Chrna7-'-) and
Rip-cre* Pten+flox Chrna7-'- (Pten*- Chrna7-'-) mice (right, n = 7 per group). (c) Fasting blood glucose levels of Pten*+ and Pten-'- mice on 7 months
of HFD starting at 2 months of age (n= 15 per group). (d) GTT of Pten*+ and Pten-- mice after 7 months of HFD (left, n= 15 per group) and ITT of
Pten*+ and Pten-'- mice after 7 months of HFD (right, n = 15 per group). (e) Representative Oil Red O-stained liver sections of Pten*+ and Pten—'-
mice on either chow or HFD (scale bars, 80 um). All data are presented as the means + s.e.m. *P < 0.05, **P < 0.01 (independent-sample t test).
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Figure 5 HFD-fad Rip-cre* Pler/™%"% mica demonstrate greater M2 macrophage infiltration and adipogenssis in the visceral *c-’rpar‘m:‘rt

(a) chprcf.»arta' we H&E-stained visceral adipose tissue sactions (left; scale bars, 200 Lml and quant flca 13r of adipocyte size (right) in Rip-cre® Plen**

(Pten++) and Rip-cre* Plen'aliox { Pfen--) mice on chow or HFD (n = 6 par group). (b} GQuantitative PCR of Emv1] transcript levels in visc 'al adipocytes

of Pten+'+ and Pten-'- mice on chow or HFD (n = 6 per group). (c} Quantitative PCR of Chil3, Mgl2, Mrc2 a'ld ArgI transcript levels of adipocytes

(Adipo) and the SVF from HFD-fed Pten+/+ and Plen~- mice (n =6 per grcu:l AU, arbitrary units. (d) Quantitative PCR of Cc/2, li1band Tnf transcript
gvels of adipocytas and the SVF from HFD-fed Plen+'+ and Pren—- mice {n = 6 per group). (e} Phorbol myristate acetate (PMA)-stimulated lin-y

production by CD4+* T cells isolatad from the spleen (left), lymph node (LN} (center) and visceral (VIS) and subcutaneous (SQ) adipose tissue (right) of

two to three pooled Pren*™* and Pter”’- mice on HFD {n = 4 per group). (f) Gena exprassion of markers for adipogenesis Pherg Pparge 1a, Adipoq. Lep,

Cebpa and Fabpd), lipogenesis (Fasn and Srebfl), lipolysis (Lipe and PnplaZ), inflammation (Tnfi and thermogenesis (Ucpl) (n = 6 par gro upl

(g} Represantative 'rag'um resonance imaging (MR1) and dual-energy X-ray absorptiometry (DEXA) images of Pten*’* and Pten- mice after 7 months

on HFD starting at 2 months of age (scale bars, 75 mm). (h) Percentage bod, y fat of Pten™* and Ptenr- mice after 7 months of HFD by DEXA {n = 5).

(i) Quantific atlrn nf VIS and SQ adipose tissue in cross-sectional areas of MRIs of Pren*+ and Pten-- mice (n= 5). All data are presented as tha means £ s.e.m
*P<0.05, **P< 0.01 (independant-sample ¢ test).
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Figure 6 Macrophage depletion or vagotomy attenuates
visceral adipogenesis and peripheral insulin sensitivity.

(a) Represantative immunohistechemical staining of F4/80

in visceral adiposa tissue from chow-fed Rip-cret Ptent/:
(Pten+~) and Rip-cre+ Ptenatia ( Pren--) mice after injection
of either empty liposome (Empty) or liposome-encapsulated
clodronate (Clo) {scale bars, 200 um). (b) Quantitative PCR of
Emrl (FA/80) transcript levels in visceral adipose tissue of 0
chow-fed Pten*™* and Pen- mice after injection of either empty ‘f‘bo' ‘,f}

liposome or clodronate (n = 6 per group). (c} ITT of chow-fed Pten*'*

and Pten-- mice after clodronate injaction {n = 10 per group). {d) Quantitative PCR of adipogenic

marker (Pparg. Pparge 13, Lep and Adipog) gene expression levels in visceral adipose tissue of

chow-fed Pten++ and Plen-/- mice after injection of either empty liposome or clodronate (n = 3 per
group). (e) Fasting blood glucose levels (left), GTT (canter) and ITT (right) of vagotomized Pren+/+ and
Pten'- mice after 5 months of HFD {(n = 7). (f) Quantitative PCR of Emr], Pparg, Ppargcla, Lep and
Adipog gene expression levels in visceral adipose tissue of vagotomized (Vago) Pten*™* and Ptem’- mice on
HFD (n = 6 per group). (g} Quantitative PCR of Mgl2, Mrc2, CclZ and 1/1b gene expression levels in visceral adiposa

tissue of vagotomized Pten*’* and Pten- mice on HFD normalized to Emrl levels (n = 6 per group). (h) Schaematic representation of the mechanism
of PI3K activation in RIP-Cre neurons mediating protection against type 2 diabetes (T2DM). All data are presented as the means ts.e.m. *P< 0.05,
**P< 0.01 (independent-sample f test).
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