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Thyroid hormone, 186
TIM4, 157–158, 158f
Tingible body macrophages, 155, 155f
TIR-domain-containing adapter-inducing

interferon (TRIF), 124, 125f
TLRs (Toll-like receptors), 107, 166–167, 168f
TMEM16F, 23, 154
TNF. See Tumor necrosis factor
TNFR. See Tumor necrosis factor receptor
TNF-receptor-associated factor-2 (TRAF-2), 96
Toll-like receptors (TLRs), 107, 166–167, 168f
TORC1, 140, 142
TORC2, 140
Toxins, bacterial, 83–84, 84f, 112
TRA1, 181, 181f
TRADD (tumor necrosis factor receptor type

1-associated death domain), 96, 98, 98f,
100f

TRAF-2 (TNF-receptor-associated factor-2), 96
TRAIL (TNF-related apoptosis-inducing ligand), 90,

90f, 97–99, 203–204
apoptosis and, 95–96
receptors, 89, 90f

Transcription, bistability at level of, 223–224
Transferrin, 137, 138f
Transforming growth factor beta (TGF-β) family,

168, 168f, 170, 172f, 185
Translationally controlled tumor protein (TCTP),

200
Transthyretin-like protein 52 (TTR-52), 159,

161f
TRIF (TIR-domain-containing adapter-inducing

interferon), 124, 125f
TRIO, 162, 164f
TSC1/2, 142
Tumor necrosis factor (TNF)
as death ligand, 89, 90f, 96, 98f
necrosis induced by, 123–124
signaling for NF-κB, antiapoptosis, and

inflammation, 97f
structure, 91f

Tumor necrosis factor (TNF) family
death ligands, 89–91, 90f–91f
death receptors, 89–91, 90f–91f

Tumor necrosis factor receptor (TNFR), 89, 90f,
91f, 128

apoptotic signaling by, 96–99
necroptosis caused by, 123–124, 124f

Tumor-suppressor proteins, 198–199, 208.
See also p53

Type I cell death. See Apoptosis
Type II cell death. See Autophagic cell death
Type III cell death. See Necroptosis; Necrosis
Tyrosine phosphatases, 154

U

ULK1, 139–140, 141f, 171
Unfolded proteins, 214
Uric acid, 110, 110f, 150, 167
UVRAG, 143

V

Vacuoles, in autophagic cell death, 3
Venetoclax, 226
Vertebrate development, cell death in, 184–187,

185f–186f
Viral BCL-2 proteins, 82–83, 82f–83f
Viruses
apoptosis induced by cytotoxic lymphocytes,

29–30, 29f
caspase inhibitors, 39–43
necroptosis as defense against, 132

Voltage-dependent anion channel (VDAC), 55, 56f
VPS34, 139–140, 141f, 143, 171

W

Waste management, 149–152, 166, 167f
WD domain, 48, 49f, 56–58, 57f
West Nile virus, 132
WIPI2, 140–141
Wound healing, 176

X

Xc−, 204, 215, 227
XIAP, 41–43, 43f, 51–52, 52f, 99–100, 227
Xjr8, 151

Z

Z-DNA-binding protein 1 (ZBP1), 124, 125f
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