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history of study, 40—41
organogenesis in culture lessons from
embryology, 41-42
stem cell identification and isolation, 39—40
endoplasmic reticulum. See Endoplasmic reticulum
stress
induced pluripotent stem cell differentiation,
44-45
insulin resistance and loss, 211-213
markers of destruction
autoantibodies, 104—106
autoreactive T cells, 106—108
imaging, 110-112
metabolic markers, 108—110
pancreas stem cells and fate plasticity, 45—46
proliferation studies in immunodeficient
mice, 234
secretory granule autoantigen production, 128
Bioluminescence imaging, islet imaging, 112
Bone marrow transplantation, tolerance induction,
274-275
Breastfeeding, T1D studies, 13, 184—186
B- and T-lymphocyte attenuator (BTLA), pathogenic
T-cell control, 23
BTLA. See B- and T-lymphocyte attenuator

C

C4, susceptibility gene studies, 78
Canakinumab, anti-inflammatory therapy, 272
CD3
antibodies for tolerance induction, 273-274
tolerance therapeutic targeting, 29
CD25
islet engraftment promotion with antibodies, 292
regulatory T-cell control, 24-25
susceptibility gene in T1D, 8
Celiac disease, genetic and environmental factors, 186
Cereal, T1D studies, 185—187
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F
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Heat shock protein-60 (HSP60), antigen-specific
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HLA. See Human leukocyte antigen
HSP60. See Heat shock protein-60
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Immunoblot, autoreactive T-cell identification, 106
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Immunosuppression therapy
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islet engraftment promotion, 292-293
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Instant blood-mediated inflammatory reaction (IBMR),
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dimerization, 121
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adaptive immunity, 218
B-cell loss, 211-213
glucose homeostasis, 210211
inflammation, 213-215
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canakinumab, 272
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Interleukin-4 (IL-4), eosinophil production in adipose
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iPSC. See Induced pluripotent stem cell
IRE-1. See Inositol-requiring enzyme-1
Islet amyloid protein (IAPP), endoplasmic reticulum
stress and diabetes, 59
Islet cell autoantigen-69 (ICA69)
gene, 125
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Islet transplantation
clinical trials, 293
donor access and selection, 286
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historical perspective, 283—285
isolation of islets, 286—287
posttransplant treatment
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anti-inflammatory therapy, 291
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293-294
prospects, 294—295
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JNK. See Jun amino-terminal kinase
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L
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Latent Autoimmune Diabetes of Adults (LADA), 1-2,
10, 96, 122, 210
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activation
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218-221
overview, 215
triggers, 216—217
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MIC-A, susceptibility gene studies, 78—75
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MME See Mycophenolate mofetil
MMTT. See Mixed-meal tolerance test
Mouse models. See Nonobese diabetic mouse; Severe
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Virus infection
MRI. See Magnetic resonance imaging
MS. See Multiple sclerosis
Multiple sclerosis (MS), class II antigen presentation,
142-145
Mumps, infection and T1D risks, 196
Mycophenolate mofetil (MMF)
immunosuppression therapy, 269
islet engraftment promotion, 292
MyD88, gut microflora regulation, 27
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tation in multiple sclerosis, 143—145

N

Natural history, T1D, 4-14, 180—-181
NOD mouse. See Nonobese diabetic mouse
Nonobese diabetic (NOD) mouse
B-cell proliferation studies, 234
human comparison
immune system, 228-229
islets, 228
interleukin-2 receptor common vy-chain knockout,
229-230
NOD-Scid 11-2ry™" Tg(Ins-rtTA) Tg(TET-DTA)
strain, 233
NOD-Scid 11-2ry"™" Tg(RIP-HuDTR) strain,
233-234
Ragl ”“"Il-ZrV’“”InsZAk"m model, 233
Rag1"™'Prf1™! 152451 model, 232233
NSG mouse. See Severe combined immunodeficiency
mouse
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Obesity. See Macrophage
OKT3, islet engraftment promotion, 292
Old friends hypothesis, overview, 11-12

P

PAD. See Peptidylarginine deimidase
Pathogenesis, T1D models, 4—6
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macrophage activation regulation,
219-220
PET. See Positron emission tomography
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imaging, 111
PPAR. See Peroxisome proliferator activated receptor
Probiotics, atopy prevention, 173
Programmed death-1 (PD-1), pathogenic T-cell control,
22-23
Protein kinase RNA-like endoplasmic reticulum kinase
(PERK)
elF2a phosphorylation, 56
endoplasmic reticulum stress sensing, 52
knockout mouse, 54—56
unfolded protein response apoptotic
switch, 61-63
PTPN22, susceptibility gene in T1D, 8, 79,
188-189

Q

Q-fever, vaccination and atopy induction, 173

R

Rituximab
autoantibody response, 105—106
immunosuppression therapy, 269—-270
Rotavirus, infection and T1D risks, 183, 196
Rubella, infection and T1D risks, 196

S

SCID mouse. See Severe combined immunodeficiency
mouse
Seasonality, T1D onset, 3
Severe combined immunodeficiency
(SCID) mouse
{3-cell proliferation studies, 234
Hu-PBL-SCID model, 234
Hu-SRC-SCID model, 234235
human comparison
immune system, 228—229
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overview, 230-231
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Single-photon emission computed tomography
(SPECT), islet imaging, 111
SPECR. See Single-photon emission computed
tomography
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Stem cell therapy
@ differentiation. See 3 cell
concerns, 46—47
pancreas stem cells and fate plasticity, 45—46
prospects, 47
T1D as good model, 40
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induction, 173
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T cell
adaptive immunity in insulin resistance, 218
autoantibody specificity and T-cell response, 97
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major histocompatibility complex tetramer
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class I, 107—108
class I, 107
proliferation assay, 106—107
bystander activation in virus infection,
200-201
class IT antigen presentation to CD4" T cells
conventional presentation, 139—142
unconventional peptide processing and
presentation, 143—149
immune response regulation in hygiene hypothesis,
175
pathogenic T cells in tolerance dysfunction
activation and function, 20—22
extrinsic control, 23—-26
intrinsic control, 22-23
tolerance loss mechanisms with T1D autoantigens
CD4 T cell targets, 158—159
CD8 T cell targets, 159—160
prospects for study, 164—165
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Threshold hypothesis, overview, 12
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Tim-3, pathogenic T-cell control, 23
Tissue transglutaminase-2 (TG-2), autoantigen
formation role, 149
TLRs. See Toll-like receptors
TNF-a. See Tumor necrosis factor-o
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induction therapy
antigen-specific therapy. See antigen-specific
therapy
antilymphocyte globulin, 272-273
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CD3 antibodies, 273-274
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loss mechanisms with T1D autoantigens
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temporal divergence of viral insult and

clinical onset, 203

viral signature, 201-202

virus-specific responses, 203—204
Vitamin D

deficiency and T1D risks, 13—14, 187-188

immunosuppression therapy, 270-271
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