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PERK ( pancreatic ER kinase), 101-103, 106, 118-119
Personalized medicine, 54, 110, 249, 254, 256
Pharmacodynamic (PD) biomarkers, 250-251, 254, 315
PLN (pancreatic lymph nodes), as reservoir of stem-like
T cells, 198-199
Pluripotent stem cells (PSCs)
clinical trials with encapsulated PSC-derived pancreatic
grafts, 351-352
effects of transplantation environment on PSC-derived
graft function, 346-347
future of PSC grafts and devices, 353
to manufacture islets, 345-346
universal grafts, 352—-353
Polio hypothesis, 28
Polygenic risk score (PRS), 251
Poly(lactic-co-glycolic acid) (PLGA) microparticles,
315-316
Posttranslational modifications (PTMs)
citrullinated peptides, 121
enzymatic PTMs, 237
ER stress consequence, 120
hybrid insulin peptides, 120, 279
insulin B-chain peptides, 232
neoantigen formation, 120
nonenzymatic PTMs, 237-238
peripheral immune tolerance, 39-41, 43
role of neoepitopes in T1D, 236-238
Predisposition, genetic, 38—39
Pre-proinsulin, role in T1D, 230-234
Prevalence, projected, 3
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Probiotics, 21, 29, 315
Progression
after clinical diagnosis, 8
implications of studies on, 8-9
NOD mouse strain, 40—41
peripheral immune tolerance, 38—41
stages, 326
Proinsulin
autoantibodies, 229
expression patterns and processing, 138
Prospective studies of environmental factors
conclusions from, 26
DIPP, 22-26
importance, 19-26
TEDDY, 19-22
PROTECT trial, 333-334, 344
Protége trial, 332-333
Proteomics, 253
Provocative tests, to assess 3-cell function, 8
PRRs ( pattern-recognition receptors), 101
PSCs. See Pluripotent stem cells
PTEN, 155-156
PTMs. See Posttranslational modifications
PTPN2 (Protein Tyrosine Phosphatase, Nonreceptor
Type 2), 116, 155
Ptpn22, 65
pTregs (peripherally induced Tregs), 277-279, 314

Q

Qa-1-restricted CD8" T cells, 89

R
Rapamycin, 315
Rat insulin promoter, 62
Rebalancing the immune system
B lymphocyte depletion, 283
boosting Tregs, 283-285
future directions, 285-286
next-generation Tregs for T1D, 285-286
purging effectors, 282-283
T-cell depletion and inactivation, 282-283
Regulatory B cells (Bregs), 158-159
Regulatory T cells. See Tregs
Rejection, adaptive, 350-351
Reprogramming T cells, 42, 221-222
Rheumatoid arthritis, 38, 41, 44, 237, 296
Rituximab, 66-67, 161-163, 300, 302
RNA-binding proteins, 121-122
RNA delivery technologies, 312, 316
RNA splice variants, 238

S
SARS-CoV-2, 19, 21, 29, 124-125
Scottish Diabetes Research Network Type 1 Bioresource
(SDRNT1BIO) Study, 297
SEARCH for Diabetes in Youth Study, 3
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Secondary activation signals, 177 data from nPOD donors, 135, 137
Senescence, and -cell stress, 100, 103—105 humanized NOD mice, 72-74
Senescence-associated secretory phenotype (SASP), omics studies, 254
103-105 public, 137
Senolytics, 108109 self-reactive, 276277
Sequential multiple assignment randomized trials T-cell development, 276
(SMART), 305 TCR affinity, 197, 204, 232, 239-240
Signal transducer and activator of transcription 1 TCR signal strength, 197, 201, 203-204, 281
(STAT1), 53-54 TEDDY (The Environmental Determinants of Diabetes in

Signal transducer and activator of transcription 3
(STAT3), 53

Single-cell technologies, 100, 105, 125, 205

Splice variants, 238

Stages of diabetes, 7-8

Stem cell-derived islets. See Islet transplantation

Stem cells
embryonic stem cells (ESCs), 345, 348, 351-352
induced pluripotent stem cells (iPSCs), 345, 354
pluripotent stem cells (PSCs), 342, 345-347, 351-354

Stem-like T cells, 193-194, 198-200, 204-205

Susceptibility, genetic, 37-38

“Swiss” mice, 62

Systemic lupus erythematosus, 41, 237

T

Tauroursodeoxycholic acid (TUDCA), 103, 107, 120
TBET, 203
T-cell differentiation
B-cell-specific CD8 T cells, 194-200
CD4 T cells, 194-195, 200-204
introduction, 193-194
review, 193-205
spatially restricted in lymph nodes, 199
T-cell exhaustion
CD8 T cells, 53, 193, 195-197, 200, 204, 254-255
chronic antigen exposure, 277
as functional biomarker, 254-255
low-dose ATG, 282
teplizumab, 39, 41-42
as therapeutic target, 221-222
viral infection, 216
T-cell factor 1 (TCF1), 198-199
T-Cell Multipotency Index, 220
T cells
classification of antigen-specific T-cells, 241
data from nPOD program, 134-137
depletion to rebalance immune system, 282-283
DNA methylation, 221-222
epitope hierarchy in T1D, 227-242
genetic and epigenetics of self-reactive, 215-222
heterogeneous autoreactive subsets in T1D, 216-219
regulation-resistant effector T cells, 281
stem-like, 193—194, 198-200, 204-205
Tef7, 219
TCR (T-cell receptor)
antigen specificity of individual, 234
CD8 expressed, 233

the Young) study
dietary factors, 21-22
environmental factors, 280
infectious agents, 20-21
order of autoantibody appearance, 229
overview, 19-20
pathogenesis of T1D, 4, 6, 9
proteomics study, 253
summary of findings, 24-25
transcriptomic study, 252

Teplizumab

approval of, 100, 325, 334

birth of, 330-333

as broad immunomodulator, 300
C-peptide level increase, 216

for delay of clinical T1D diagnosis, 1-2
immune tolerance repair, 39, 41-42, 44
impact on stem-like T-cell population, 218
introduction of, 300

in islet transplantation, 344

long-term response, 200

NOD mouse model, 61

rebalancing immune system, 282-283
rebirth in prediabetic stage 2 individuals, 333-334
reducing T-cell effector functions, 221
road map, 335

saga, 325-336

T-cell exhaustion, 39, 41-42

Treg sparing, 285

with verapamil, 304

Tth CD4 cells

autoantigen-specific immunotherapy (ASI), role in,
317, 319-320

as biomarker of worse outcome, 255-256

role in pathogenesis, 201-204

T helper (Ty)

lineages, 201
Tyl CD4 T cells, 202

Therapy. See also specific agents

adoptive Treg-cell therapy, 284-285

antigen-specific inactivation of effector cells, 285
[B-cell stress targeted agents, 106—109

B-cell-targeted strategies, 161-163

challenges of developing disease-modifying, 296-300
clinical immunologic interventions, 295-305
combinations, 286, 304

epigenetic reprogramming, 221-222

harnessing of B-cell protection, 90-92

homeostasis restoration, 41—44
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Therapy (Continued)
1L-2, 283-284, 286, 302-303
immunomodulators, 295-305
immunotherapy approaches, 300-303
rebalancing immune system, 282-286
senolytics, 108-109
targets and agents, 93
T-cell suppression, strategies for, 220-222
tolerization, 42—45, 200, 220-222
Treg cells, 203-204
UPR targeting, 107-108
Thioredoxin-interacting protein (TXNIP), 90-91, 101-102,
107, 118, 353
Thymic negative selection, 67
TIGIT, 216-217, 255
TNE See Tumor necrosis factor
Tnfrs9, 65
Tofacitinib, 269
Tolerance. See also Peripheral immune tolerance
breakdown of B cell, 152—-154
central, 276277
infectious, 278
operational, 314, 316
peripheral, 277-278
Tolerance loss
environmental factors, 280
genetic factors, 279-280
regulation-resistant effector T cells, 281
Treg defects, 280-281
Tolerization therapy, 4245, 200, 220-222
TOX, 197, 204
Trl. See T-regulatory type 1 (Trl) cells
Transcription factor (TCF-1), 218
Transcriptomic studies, 251-252
Transglutaminase 2 (TG2), 237
Transplantation. See Islet transplantation
Treat-to-target (T2T) strategies, 251
Tregs
adoptive Treg-cell therapy, 284-285
boosting, 283-285
defects, 280281
development and differentiation, 203-204
ex vivo expansion, 344
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mechanisms of suppression, 278
next-generation, 285-286
peripherally induced (pTregs), 277-279
persistence, 280, 284-285, 321
resistance to control by, 281
role of, 278-279
tTregs (thymic), 276, 278
T-regulatory type 1 (Tr1) cells, 314-321
TrialNet, 7-8, 344
TrialNet Pathway to Prevention Study, 326
TRIGR (trial to reduce insulin-dependent diabetes mellitus
in the genetically at risk) study, 18-19;
summary of findings, 24-25
tTregs (thymic), 276, 278, 314
TUDCA (tauroursodeoxycholic acid), 103, 107, 120
Tumor necrosis factor (TNF)
anti-TNF-a, 329
CPI-DM, role in, 265, 269
Twins, identical, 2-3
TXNIP, 90-91, 101-102, 107, 118, 353
Type 2 diabetes (T2D), 99-100
Tyrosine kinase 2 (TYK2) gene, 119
Tzield. See Teplizumab

U

UPR (unfolded protein response), 101-103, 107-108
Ustekinumab, 303, 305

\%
Valproic acid, 222
Verapamil, 90-91, 107, 304
VER-A-T1D trial, 91
Viral infections. See also specific agents
herpes viruses, transient reactivation of chronic, 221
innate response triggers, 171
T-cell exhaustion, 216
triggers of T1D development, 123-125

yA
ZnT8 (zinc transporter 8) autoantibodies, 229, 283, 326
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