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regulatory T cells, 92-93
 
synthesis, 85
 
tissue inflammation
 

mucosal immune system, 95
 
vitamin A deficiency (VAD), 94
 

vitamin A effects, 130--131
 
Retinoid deflCiency, 89-90
 
Retinoid X receptor (RXR), 134
 

Retinol. See Vitamin A
 
Retinyl esters, 155
 
Rheumatic diseases, vitamin D
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innate immune system, 332
 
T cell activation, 333
 
vitamin D supplementation, 334-335
 

function and biochemical measures
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liquid chromatography-tandem mass
 

spectroscopy, 331-332
 
matrix effect, 330
 

overlap syndromes, 343
 
psoriasis and associated arthritis, 342
 
rheumatoid arthritis, 341-342
 
SLE and systemic autoimmune diseases
 

25-0H vitamin D inadequacy, 335-339
 
bone mineral densiry (BMD), 335
 
UCTD,340
 

supplementation, 343-346
 
Rheumatoid arthritis, 277-279, 341-342
 
RXR. See Retinoid X receptor
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Serum-25-hydroxy vitamin D (S-25-0HD), 

246-247
 
Sjogren's syndrome, 274
 
Skeletal muscle dysfunction, 391-392
 
Systemic lupus erythematosus (SLE)
 

25-0H vitamin D inadequacy, 335-339
 
bone mineral density (BMD), 335
 
UCTD,340
 
and vitamin D, 274-277
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characteristics, 271-272
 
pathogenesis, 272
 
vitamin D status in, 273
 
vitamin D/VDR signaling, 272-273
 

T 

T cell death
 
FAS-induced, 169-170
 
forms of
 

mature T cells, 158-159
 
thymocytes, death of, 157-158
 

mature, effects of vitamin A
 
death by neglect of, 162-163
 
on ACAD of, 163-165
 
on AICD of, 165-169
 

and 9cRA, 170--171
 
pathways, 156-157
 
physiological implications, 171-173
 
thymocyte, effects of vitamin A
 

neglect of, 159-160
 
on AICD, 160-162
 

T-cell activation and proliferation, 42-43
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TB. See Tuberculosis
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Toll-like receptor ligands, 143
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Tuberculosis (TB)
 

cause for, 308
 
vitamin D
 

and hypercalcemia, 318
 
cathelicidin and, 310-311, 315-316
 
cod liver oil, 316
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heliotherapy, 316
 
immune responses, 46-47
 
immunity and, 314
 
immunomodulatory role of, 309-310
 
metabolism, 309
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randomized controlled trials, 317
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VDR gene polymorphisms, susceptibility
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Type 1 diabetes, 47, 252
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UCTD. See Undifferentiated connective 
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Ulcerative colitis (UC), 357, 368
 
Undifferentiated connective tissue disease
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clinical manifestations, 270-271
 
pathogenesis, 271
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VD3-modulated DC therapy, 74-76
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future directions, 12{}-121
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tissue inflammation, 94
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cytokine regulation, 9
 
interleukin production, 8
 
tissue transplantation, 10-11
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intracrine pathway, 26
 
A-1. tuberculosis, 25-26
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VDR expression, 32-33
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autoimmune diseases and, 268-270
 

biologic responses, 263
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chronic liver disease patients, 455
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airway and systemic inflammation, 388-393
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prevalence and determinants, 382-385
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cancer, 254
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forms and sources of, 241
 
functions of, 245
 
heart transplant recipients, 455--456
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immune system 

animal models, transplantation, 440--444
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immune System and human health
 
inflammatory bowel disease, 48--49
 
multiple sclerosis, 47-48
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type 1 diabetes, 47
 

immune-regulative role, 263
 
and immunity to TB, 314
 
immunological functions, 246
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inflammatory bowel disease
 

animal models, 372-373
 
Crohn's disease activity index, 374
 
hygiene hypothesis, 372
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immunomodulatory effects, 373
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innate immune response 
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Adipose derived mesenchymal stem cells (ADMSCs)
 
BMSC, 441
 
LIPUS, 458-459
 

ADMSCs. See Adipose derived mesenchymal 
stem cells 

Adult cardiac-derived stem cells
 
bone marrow stem cell therapy, 112
 
c-kit-positive
 

GATA4,120
 
IGF-I and Akt pathway. 120
 
LA-PCs vs. other stem cells, 115-116
 
left atrium-derived, 115
 
long-term cultures, 113-114
 
microarray and pathway analysis, 116-118
 
myogenesis and adipogenesis, 118-119
 
noggin and cardiac myocyte development,
 

119-120
 
transcription factors, 116
 
Wnt and TGF-P, 118
 

isolation, 112-113
 
myocardial infarction, 112
 
rodent and murine stem cells, 121
 
spheroid, 112-113
 
TGF-P functions, 121
 

Adult stem cells (ASC), 292-293
 
Alkaline phosphatase (ALP)
 

activity, 133-134,437
 
COLI,451
 
OCN mRNA, 438
 

ALP. See Alkaline phosphatase
 
Alzheimer's disease (AD), 146
 
ARNT. See Aryl hydrocarbon receptor nuclear
 

translocator
 
Aryl hydrocarbon receptor nuclear translocacor
 

(ARNT),368
 

B 

Bag-of-marbles (Bam) and benign gonial cell 
neoplasm (Bgcn)
 

brain tumor, fused and Dsmurf repression, 409
 
Brat repression, 412
 
cystoblasts, 411
 
decapentaplegic signaling
 

cystoblasts, 408
 
description, 407-408
 
thick veins (Tkv), 408
 

"timorous", 408
 
E-cadherin translation, 405
 
expression, cysts, 401, 402-403
 
extrinsic and intrinsic factOr>. 401-402
 
gennline Piwi expression
 

Dpp signaling, 405-406
 
Dsmurf, 406
 
gerrnline, 406
 
piRNAs, 405
 

GSC, 400
 
microRNAs, Mei-P26, 406-407
 
molecular interplay, 409-410
 
N os translation
 

Pum,403
 
role, 403-404
 
30'-UTR,404
 

protein expression, 403
 
Pum function, 404-405
 
somatic niche cells, 400-401
 
translational regulation, 41 L 412
 

Bcl-XL effects
 
BAX protein, 187
 
cell death
 

brain development, 189
 
embryogenesis, 189
 
immature cells, 189-190
 
oligodendrocytes, 190
 
pathways, 188-189
 
PD model, 190
 
progenitor cells, 189
 

cell proliferation
 
calcium homeostasis, 192
 
cell cycle, 191
 
cytosolic calcium, 192
 
intermediate progenitors (IPs), 191-192
 
neurogenic effect, 190-191
 
p53-p21 pathway, 193
 
p53 role, 192
 
synapse formation, 191
 

hematopoietic system, 187
 
Mcl-l protein, 186
 
neuronal parameters, 186-187
 
progenitor population, 187
 
proneuronal gene Ngn2, 193
 
rat striatum, 188
 
TH-positive generated neurons, 188
 

BMPs. Sec Bone morphogenetic proteins
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Bone marrOw MSCs (cont.)
 
cell types, 128-129
 
differentiation potency
 

chondrogenic, osteogenic and adipogenic
 
lineages, 129-131
 

mesenchymal lineages, 131
 
signaling networks, 131
 

differentiation, TGF-~l
 

adipogenic, 135
 
chondrogenic, 133-134
 
embryonic heart development, 135-136
 
molecular mechanism, 136
 
osteogenic, 134
 
SMCs and cardiomyocytes, 135
 
and TGF-~ signaling, 131-133
 

direct plating and heterogeneous nature,
 
128-129
 

plastic-adherent cells, 128
 
Bone morphogenetic proteins (BMPs)
 

adenoviral expression, 47
 
adipogenesis, 49
 
chondrogenesis, 48
 
componen~, 299-301
 
description, 46
 
mediating MSC self-renewal, 52-53
 
MSC, commitment, 299-301
 
self-renewal process, 42
 
signaling (see Signaling parhways, pancreatic
 

~-cells) 

survival and proliferarion, MSC, 50
 
treatment, 301-302
 
Wnt pathway. 45-46
 

Bulk-cultured cardiac stem cells (CSC-BCs)
 
description, 113
 
GATA4,120
 
gene expression, 113, 114
 
vs. LA-PCs, 115
 

C 

Calcineurin/NFAT signaling (see Signaling
 
pathways, pancreatic ~-cel1s)
 

Chondrogenesis, MSC
 
BMP2,48
 
chondrocyte maturation, 48
 
TGF-~, differentiation induction, 48
 

c-kit-positive cardiac cells
 
GATA4,120
 
IGF-l and Akt pathway
 

enhancement, cardiac myocytes, 120
 
role, 120
 

LA-PCs
 
cytokine,115-116
 
vs. mesoangioblasts, 115
 
vs. peripheral blood mononuclear cells,
 

115-116
 
left atrium-derived, 115
 
long-term cultures
 

CSC-BCs, gene expression, 113, 114
 
description, 113
 
RT-PCR,113
 

microarray and pathway analysis
 
LA-PCs culture, 116-118
 
muscle contraction signaling, 116-118
 
Wnt and TGF-~, 116-118
 

myogenesis and adipogenesis, TGF-~ effect
 
LA-PCs, 119
 
role, 118-119
 
Smad7 activation, 118
 

noggin and cardiac myocyte development,
 
119-120
 

transcription factors, 116
 
Wnt and TGF-~, 118
 

CME. See Crushed muscle extract
 
Crushed muscle extract (CME), 256-257
 
CSC-BCs. See Bulk-cultured cardiaC stem cells
 

D 

DAn generation. See Dopaminergic neurons
 
generation
 

DCMMS. See Direct cell membrane magnetic
 
stimulus
 

D-g1actosamine model, 100
 
Direct cell membrane magnetic stimulus
 

(DCMMS), 432
 
Dopaminergic neurons (DAn) generation
 

basal ganglia, 176-177
 
cell replacement, PD
 

fetal mesencephalic neurons/cells, 178-179
 
stem cells, 179-185
 

hNSCs differentiation, A9 DA phenotype
 
epigenetic cues, 185-186
 
genetic manipulations, 186-197
 

potency loss, 177
 
source, standards, 176-177
 
tissue transplantation, 176-177
 

E 

ECM. See Extracellular matrix
 
Embryonic stem (ES) cell regulation
 

BMP pathway
 
differentiation, 349-350
 
embryos, 349
 
ERK,348-349
 
growth differentiation factor, 347-348
 
helix-loop-helix proteins, 348
 
Id factors, 348
 
LlF,347
 
role, 347
 

Nodal pathway
 
Brachyury expression, 352
 
differentiation, 353
 
embryo, 352-353
 
Id genes, 351-352
 
Lefty factors, 352
 

N odal-Smad2 signaling, 351
 
Snlad2 signaling, 350--351
 

Embryonic stem (ES) cells, pancreatic ~-cells
 

generation
 
endocrine progenitors, 80
 
final stages, 86-87
 
genetic manipulation, 80
 
insulin therapy, 80
 
islet transplantation, 80
 
signaling pathways
 

BMP,84-86
 
Calcineurin/NFAT,83
 
Epac,83-84
 
Hedgehog, 82-83
 
manipulations, 86-87
 
PI3K,81-82
 

type 1 diabetes mellitus, 79---E0
 
Epac signaling. See Signaling pathways, pancreatic
 

~-cells 
ERK. See Extracellular receptor kinase
 
Extracellular matrix (ECM)
 

FGF receptors, 258-259
 
fibronectin, 253
 
g1ycosaminoglycans (GAGs), 253
 
growth control and differentiation, 255
 
IGF-l and-2
 

expression, 259
 
myoblast proliferation and differentiation,
 

259
 
in vitro cultured myoblas~, 260
 
MMPs, 254, 255
 
skeletal muscle repair, 252-253
 
slow-twitch soleus muscle, 249
 
TGF-beta, 253, 259-260
 

Extracellular receptor kinase (ERK), 348-349, 35'
 

F 

FGF. See Fibroblast growth factor
 
Fibroblast growth factor (FGF)
 

receptors, 258-259
 
syndecan-l and g1ypican, 255
 

Fluid-induced shear stress (FSS)
 
2D and 3D, 432
 
description, 430--431
 
differentiation pathways, 456-457
 
3D perfusion systems, 454
 
3D scaffold, 431-432
 
effect, 451-454
 
osteogenesis
 

ALP activity, 455-456
 
2D and 3D, 454-455
 

scaffold pore size, 457
 
Folbp1. See FolbpI-folic acid binding protein
 
Folbpl-folic acid binding protein (Folbpl)
 

cell surface proteins, 152
 
folate receptors, 152
 

Folic acid (FA), maternal intake
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microarray and pathway analysis
 
LA-PCs culture, 116-118
 
muscle contraction signaling, 116-118
 
Wnt and TGF-~, 116-118
 

myogenesis and adipogenesis, TGF-~ effect
 
LA-PCs,119
 
role, 118-119
 
Smad7 activation, 118
 

noggin and cardiac myocyte development,
 
119-120
 

transcription factors, 116
 
Wnt and TGF-~, 118
 

CME. See Crushed muscle extract
 
Crushed muscle extract (CME), 256-257
 
CSC-BCs. See Bulk-cultured cardiac stem cells
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DAn generation. See Dopaminergic neurons
 
generation
 

DCMMS. See Direct cell membrane magnetic
 
stimulus
 

D-glactosamine model, 100
 
Direct cell membrane magnetic stimulus
 

(DCMMS), 432
 
Dopaminergic neurons (DAn) generation
 

basal ganglia, 176-177
 
cell replacement, PD
 

fetal mesencephalic neurons/cells, 178-179
 
stem cells, 179-185
 

hNSCs differentiation, A9 DA phenotype
 
epigenetic cues, 185-186
 
genetic manipulations, 186-197
 

potency loss, 177
 
source, standards, 176-177
 
tissue transplantation, 176-177
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ECM. See Extracellular matrix
 
Embryonic stem (ES) cell regulation
 

BMPpathway
 
differentiation, 349-350
 
embryos, 349
 
ERK,348-349
 
growth differentiation factor, 347-348
 
helix-loop-helix proteins, 348
 
Id factors, 348
 
LIF,347
 
role, 347
 

Nodal pathway
 
Brachyury expression, 352
 
differentiation, 353
 
embryo, 352-353
 
Id genes, 351-352
 
Lefty factors, 352
 

Nodal-Smad2 signaling, 351
 
Smad2 signaling, 350-351
 

Embryonic stem (ES) cells, pancreatic ~-cells
 

generation
 
endocrine progenitors, 80
 
final stages, 86-87
 
genetic manipulation, 80
 
insulin therapy, 80
 
islet transplantation, 80
 
signaling pathways
 

BMP,84-86
 
Calcineurin/NFAT,83
 
Epac, 83-84
 
Hedgehog, 82-83
 
manipulations, 86-87
 
PI3K,81-82
 

type 1 diabetes mellitus, 79-80
 
Epac signaling. See Signaling pathways, pancreatic
 

~-cells 

ERK. See Extracellular receptor kinase
 
Extracellular matrix (ECM)
 

FGF receptors, 258-259
 
fibronectin, 253
 
glycosaminoglycans (GAGs), 253
 
growth control and differentiation, 255
 
IGF-1 and-2
 

expression, 259
 
myoblast proliferation and differentiation,
 

259
 
in vitro cultured myoblasts, 260
 
MMPs, 254, 255
 
skeletal muscle repair, 252-253
 
slow-twitch soleus muscle, 249
 
TGF-beta, 253, 259-260
 

Extracellular receptor kinase (ERK), 348-349, 354
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FGF. See Fibroblast growth factor
 
Fibroblast growth factor (FGF)
 

receptors, 258-259
 
syndecan-1 and glypican, 255
 

Fluid-induced shear stress (FSS)
 
2D and 3D, 432
 
description, 430-431
 
differentiation pathways, 456---457
 
3D perfusion systems, 454
 
3D scaffold, 431-432
 
effect, 451---454
 
osteogenesis
 

ALP activity, 455---456
 
2D and 3D, 454---455
 

scaffold pore size, 457
 
Folbpl. See Folbp1-folic acid binding protein
 
Folbp1-folic acid binding protein (Folbp1)
 

cell surface proteins, 152
 
folate receptors, 152
 

Folic acid (FA), maternal intake
 

AD, 146
 
asthma, 148
 
autism, 146
 
cardiac diseases, 147-148
 
cerebral ischemia, 147
 
depression, 147
 
mouse models, NTD, 148-149
 
neural crest development, 150-162
 
NTDs, 145-146
 
PD,147 

FSS. See Fluid-induced shear stress 
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GCPs. See Granular cell precursors
 
Gene regulatory networks (GRNs)
 

maternal folate intake, 150
 
NC development, 149-150
 
potential folate responsive, 160-162
 

Gennline proliferation, Caenorhabditis elegans
 
counter-intuitive assay
 

cell development, 66-67
 
DTC-intrinsic migration program, 66
 
screening strategy, 67-68
 

description, 62
 
development
 

cell nuclei, 63
 
larval stages, 63
 
somatic gonad rearrangement, 63-64
 
sperm production, 64
 
transition zone, 63-64
 

diet/metabolic signaling, 75
 
gennline cell cycle arrest, IIR role, 73-74
 
IIR pathway, identification
 

DAF-2 activity, proliferative zone, 68, 69
 
description, 68, 69
 

IIR role, 74
 
IIR signaling, 68-69
 
insulins
 

characteristics, 71
 
ligand-encoding genes, 71
 

larval gerrnline cell division cycle
 
DAF-2 activity, proliferative zone, 69-70
 
daf21I1R mutants, 69-70
 
parameters, 69-70
 

ligand activity, 76
 
Notch-independent soma gennline signaling
 

mechanisms, 64-65
 
Notch signaling pathway, 64-65
 
nutrition impacts, 75
 
target tissues, IIR signaling
 

daf 16 activity, 72
 
FOXO transcription factor daf16, 71-72
 
nuclear localization, 72-73
 
sheath cell-ablation phenotype, 72, 73
 

Gennline stem cells (GSCs), 400
 
Glucocorticoid hedgehog agonists, neurogenesis
 

cell growth, 210-211
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Glucocorticoid hedgehog agonists, neurogenesis 
(cont.) 

mood disorders, 208
 
potential effects
 

J3-arrestin-GFP reporter, 209-210
 
dexamethasone, 210
 
GCP proliferation, 208, 209
 
hedgehog signaling pathway, 208
 

SAR
 
J3-arrestin2-GFP translocation assay, 211,
 

212,213
 
hydroxyl group, 211-212
 
working model, 211-212, 214
 

seven transmembrane receptors, 208
 
steroids, 210-211
 

Granular cell precursors (GCPs)
 
cell growth, 210-211
 
proliferation
 

cerebellum, 209
 
dexamethasone, 210
 

stem cell population, 209
 
treatment, 209-210
 

GRNs. See Gene regulatory networks 

H 

hADSCs. See Human adipose tissue derived 
MSCs 

Hedgehog signaling. See Signaling pathways, 
pancreatic J3-cells
 

Hematopoietic stem cells (HSCs), 242, 245-246
 
Hepatocyte growth factor (HGF), satellite cells
 

activation, ERKI and ERK2, 256
 
cell cycle, 257-258
 
c-fos and c-jun genes, 258
 
CME, 256-257
 
cyclin 01 and COK inhibitor, 257-258
 
exogenous administration, 257
 
muscular disorder, 256-257
 
proliferation, 255-256
 
regeneration, skeletal muscles, 255
 

hESCs. See Human embryonic stem cells 
hiPS cells. See Human induced pluripotent stem 

cells 
HLA-G. See Human leukocyte antigen G 
HLSCs. See Human liver stem cells 
HSCs. See Hematopoietic stem cells 
Human adipose tissue derived MSCs (hADSCs), 

298-299
 
Human embryonic stem cells (hESCs)
 

challenges, 180
 
clinical application, 179
 
coculture, 179
 
feeder-based protocols, 180
 

Human induced pluripotent stem (hiPS) cells
 
challenges, 181
 
DNA methylation, 181
 

parkinsonian rats, 181
 
transcription factors, 180
 
tumor formation, 181
 

Human leukocyte antigen G (HLA-G) 
expression, progesterone
 

agents, 226-227
 
C04+ T lymphocytes, 226
 
cell cultures, 227-228
 
cytotrophoblast cells, 226
 
endothelial cells, 227
 
immune interactions, 228-229
 
immunomodulatory factors, 226
 
MSCs cultures, 228
 
PIEF,230
 
steroid effects, 228
 

Human liver stem cells (HLSCs), 299
 
Human neural stem cells (hNSCs)
 

cell differentiation, 182-185
 
cell division-related genes, 181-182
 
cultures, precursors, 181-182
 
differentiation, A9 OA phenotype
 

Bel-XL effects, 186-194
 
bHLH transcription factors, 195
 
cell therapy strategies, 194
 
cytokines, 185
 
embryonic development, 185
 
hVM1 cells, 186
 
Lnuda, 195, 196-197
 
notch signaling, 196
 
N urr! and Foxa2, 196
 
orthodentiele homeobox 2, 195
 
Pitx3, 195
 
tissue samples, 185
 
transcription factors, 194--195
 
VM neurosphere cultures, 197
 
Wnts, 195
 

hVM1 cell line, 182-185
 
Hypertension
 

Ca(L),332
 
description, 331-332
 
vascular system, 332, 333
 

Hypoxia-inducible factors (HIFct) proteins
 
angiogenesis therapies, 374
 
ARNT,368
 
and cancer
 

genetic instability, 369
 
proliferation and metastasis, 369-370
 

cardiac ischemic diseases, 373
 
cell proliferation and differentiation pathways,
 

374--375
 
description, 368
 
neurodegenerative diseases, 372-373
 
stem
 

cancer, 371-372
 
Oct4,370-371
 
Sox2 and Klf4, 370-371
 

HR. See Insulin/IGF-like receptor
 
Induced pluripotent stem (iPS), 358
 
Inner cell mass (lCM), mammalian embryos
 

blastocyst stage, 4
 
cell lineage segregation mechanisms
 

implantation rodent, 14--15
 
Nanog, Cdx2 and Oct4 expression, 14
 
reciprocal inhibition, 14
 

epiblast (EPI) and primitive endoderm (PE) 
formation
 

blastocysts, 12
 
egg cylinder stage, 12
 
FGF signaling, 12-13
 
GATA4 and GATA6, 11-12
 
mosaic "composition", 12-13
 
Nanog expression, 11-12
 
positional signals, 11
 
Sox 7 expression, 13
 

and trophectoderm (TE)
 
blastomeres division, 4--5
 
Cdx2 mutant cells, 9
 
8-cell stage, 4--5
 
chromatin remodeling protein BRG1, 6-1
 
FGF/ERK, 10-11
 
KLF5,9-10
 
lineage, 5-6
 
perturbation, MAPK signaling, 11
 
"polarity" factors. 4--5
 
SOX2,9
 
TEAD4 and YAP1, 8-9
 
transcriptional networks, 5---fi, 7
 
transcription factors, 5-6
 

Insulin/IGF-like receptor (IIR)
 
germline cell cyele arrest, 73-74
 
larval gennline proliferation, role, 74
 
mutants, analysis, 69-70
 
pathway, gennline proliferation, 68
 
signaling, Caenorhabditis elegans
 

description, 68-69
 
target tissues, 71-73
 

iPS. See Induced pluripotent stem
 

K 

Kriippel-like transcription factor (Klf5)
 
core pluripotency network, 391-392
 
description, 382
 
expression, 382
 
function, ESCs
 

knockdown (KD), 385-386
 
LIF absence, 386
 
proliferation rate, 386-387
 

gene expression network, ESC pluripotent
 
Nanog, 385
 
Oct3/4, Sox2, and Nanog, 384
 
Sox2,384-385
 
STAT3 suppression, 384
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parkinsonian rats, 181
 
transcription factors, 180
 
tumor formation, 181
 

Human leukocyte antigen G (HLA-G) 
expression, progesterone
 

agents, 226-227
 
CD4+ T lymphocytes, 226
 
cell cultures, 227-228
 
cytotrophoblast cells, 226
 
endothelial cells, 227
 
immune interactions, 228-229
 
immunomodulatory factors, 226
 
MSCs cultures, 228
 
PIEF,230
 
steroid effects, 228
 

Human liver stem cells (HLSCs), 299
 
Human neural stem cells (hNSCs)
 

cell differentiation, 182-185
 
cell division-related genes, 181-182
 
cultures, precursors, 181-182
 
differentiation, A9 DA phenotype
 

BcI-XL effects, 186-194
 
bHLH transcription factors, 195
 
cell therapy strategies, 194
 
cytokines, 185
 
embryonic development, 185
 
hVMl cells, 186
 
Lmxla, 195, 196-197
 
notch signaling, 196
 
Nurrl and Foxa2, 196
 
orthodenticle homeobox 2, 195
 
Pitx3, 195
 
tissue samples, 185
 
transcription factors, 194-195
 
VM neurosphere cultures, 197
 
Wnts,195
 

hVMl cell line, 182-185
 
Hypertension
 

Ca(L),332
 
description, 331-332
 
vascular system, 332, 333
 

Hypoxia-inducible factors (HIFrx) proteins
 
angiogenesis therapies, 374
 
ARNT,368
 
and cancer
 

genetic instability, 369
 
proliferation and metastasis, 369-370
 

cardiac ischemic diseases, 373
 
cell proliferation and differentiation pathways,
 

374-375
 
description, 368
 
neurodegenerative diseases, 372-373
 
stem
 

cancer, 371-372
 
Oct4,370-371
 
Sox2 and Klf4, 370-371
 

IIR. See Insulin/IGF-like receptor
 
Induced pluripotent stem (iPS), 358
 
Inner cell mass (ICM), mammalian embryos
 

blastocyst stage, 4
 
cell lineage segregation mechanisms
 

implantation rodent, 14-15
 
Nanog, Cdx2 and Oet4 expression, 14
 
reciprocal inhibition, 14
 

epiblast (EPI) and primitive endoderm (PE) 
formation
 

blastocysts, 12
 
egg cylinder stage, 12
 
FGF signaling, 12-13
 
GATA4 and GATA6, 11-12
 
mosaic "composition", 12-13
 
Nanog expression, 11-12
 
positional signals, 11
 
Sox 7 expression, 13
 

and trophectoderm (TE)
 
blastomeres division, 4-5
 
Cdx2 mutant cells, 9
 
8-cell stage, 4-5
 
chromatin remodeling protein BRG1, 6-8
 
FGF/ERK,10-11 
KLF5,9-10
 
lineage, 5-6
 
perturbation, MAPK signaling, II
 
"polarity" factors, 4-5
 
SOX2,9
 
TEAD4 and YAPI, 8-9
 
transcriptional networks, 5--6, 7
 
transcription factors, 5-6
 

Insulin/IGF-like receptor (IIR)
 
gennline cell cycle arrest, 73-74
 
larval germline proliferation, role, 74
 
mutants, analysis, 69-70
 
pathway, gennline proliferation, 68
 
signaling, Caenorhabditis elegam
 

description, 68-69
 
target tissues, 71-73
 

iPS. See Induced pluripotent stem
 

K 

Krlippel-like transcription factor (Klf5)
 
core pluripotency network, 391-392
 
description, 382
 
expression, 382
 
function, ESCs
 

knockdown (KD), 385-386
 
LIF absence, 386
 
proliferation rate, 386-387
 

gene expression network, ESC pluripotent
 
Nanog,385
 
Oct3/4, Sox2, and Nanog, 384
 
Sox2, 384-385
 
STAT3 suppression, 384
 

Wnt proteins, 384
 
reprogramming, 383
 
role, embryonic development
 

blastocyst outgrowth, 387-389
 
expression, 387, 388
 
Klf2 and Klf4, 390
 
phenotype, null blastocysts, 387-389
 

targets, 390-391
 

L 

LA-PCs. See Left atrium-derived pluripotent cells 
Left atrium-derived pluripotent cells (LA-PCs)
 

cytokine, 115-116
 
vs. mesoangioblasts, 115
 
microarray and pathway analysis, 116-118
 
vs. peripheral blood mononuclear cells,
 

115-116
 
TGF-~I, 119
 

Leukemia inhibitory factor (LIF)
 
BMP4,348-349
 
presence and absence, 347-348
 

LIF. See Leukemia inhibitory factor
 
LIPUS. See Low-intensity pulsed ultrasound
 
Low-intensity pulsed ultrasound (LIPUS), 459,
 

460
 
L-type calcium channel [Ca(L)], 332
 

M 

Mad-homology 2 (MH2), 345
 
Mammalian embryos and embryo-derived stem
 

cells
 
BMP/SMAD/Id signaling, 22
 
cell fate determination, 26-27
 
FGF2 and TGFblActivinA/Nodal signaling
 

culture medium, 25-26
 
differentiation markers, 23-25
 
neural induction, 23-25
 
neuroectodermal differentiation, 25-26
 
self-renewal, 23-25
 
SMAD2/3 transcription factors, 23-25
 

human origin, 2-3
 
ICM
 

blastocyst stage, 4
 
cell lineage segregation mechanisms, 14-15
 
EPI and PE formation, 11-13
 
and TE, specifIcation, 4-11
 

"immortal" stable cell lines, 15-16
 
LlF/Jak/STAT3 signaling
 

description, 19-21
 
receptor (LIFR), 19-21
 
self-renewal and differentiation, 19-21
 

LlF/Ras/MEK/ERK signaling, 21
 
lineage choice, 15
 
PI3KIAkt and Src signaling, 21-22
 
pluripotency, 2
 
pluripotent stem cell lines
 

embryonic stem (ES) cells, 16-17
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Mammalian embryos and embryo-derived stem
 
cells (cont.)
 

epiblast stem (EpiS) cells, 17
 
pre-and post-implantation, 15
 
totipotency and pluripotency, 3
 
transcriptional regulator.;
 

extrinsic and intrinsic factor.;, 18
 
gene expression, 18-19
 
ground and transient intennediate state, 18
 
OCT4 transcription factor, 18
 
SSEA1 and PECAM1, 18-19
 

WNT/ ~-catenin signaling
 
activation, 22-23
 
description, 22-23
 
"3i conditions", 23
 
self-renewal, 20, 22-23
 
teratoma fonnation, 23
 

MAPK pathway. See Mitogen-activated protein 
kinase pathway 

Matrix metalloproteinases (MMPs), ECM 
remodeling
 

growth factors, 255
 
MMP-9 and-2 activity, 254
 
TIMPs and enzymes, 254
 

Mesenchymal stem cells (MSCs) 
adipogenic differentiation
 

miR-31 and BMP-2, 302-304
 
Wnt signaling, 302-304
 

bone marrow, 422
 
CD271,222-223
 
cells and tissue, 419-420
 
chondrogenic differentiation
 

in vitro model, 304-305
 
microarray profile, 304-305
 

compression 
chondrogenesis, 446--449
 
3D cultures, 441-446
 
effect, 441-446
 
osteogenesis, 449-451
 

DCMMS,458
 
definition, 222
 
description, 419
 
differentiation in vitro
 

adipogenesis, 424
 
chondrogenesis, 423-424
 
description, 422
 
osteogenesis, 422-423
 
tenogenesis, 424-425
 

features, isolated cells, 223
 
FSS, 451-458
 
function, mechanical regulation, 425-426
 
heterogeneity, 223
 
homogeneous population, 223
 
human endometrium
 

basal layer, 225
 
CD146 and PDGF-Rb, 224-225
 
changes, menstrual cycle, 224
 
chimerism, 224
 

clonogenicity, 224-225
 
lymphocytes and NK cells, 224
 
niche, 224
 
reproductive honnones, 225
 

in vivo loading
 
effect, 462-465
 
LMHF,465
 

low magnitude, high-frequency vibration, 461
 
mechanical loading
 

compression, 429-430
 
DCMMS,432
 
description, 427-428
 
FSS, 430-432
 
high frequency, low-magnitude vibration,
 

433
 
tension, 428-429
 
ultrasound, 432-433
 

mechanotransduction, 426-427
 
osteogenesis
 

adipogenesis, 437
 
ADMSC,437
 
BMSCs,441
 
dexamethasone, 437, 438
 
tenogenesis, 441
 

osteogenic differentiation
 
BMPs, 299-301
 
hADSC,302
 
miR-206 expression, 301-302
 

plasticity
 
HNF4A,306
 
miR-181,305
 
neuronal-like cells, 306
 
role, miRNAs, 300, 305
 

progesterone
 
HLA-G expression, 226-229
 
PIEF expression, 229-230
 

SSEA-4 cells, 223
 
Stro-1 antibody, 222
 
TE,418-419
 
tension 

cardiomyogenesis, 440-441
 
chondrogenesis, 440
 
description, 433
 
osteogenesis, 437-439
 
tenogenesis, 439-440
 
tensile loading, 433, 434
 

tissue culture, 421
 
types, 420-421
 
ultrasound
 

BMSCs and ADMSCs, 459
 
UPUS, 458-459
 

MicroRNA (miRNA) and vascular smooth
 
muscle cells (VSMC)
 

application, 334-335
 
biogenesis and mechanism
 

description, 324-325
 
mRNA arrays, 325-326
 

differentiation
 

Dicer,327
 
ES cells, 326
 
miR-143/miR-145,326-327
 

diseases
 
aneurysm, 332-334
 
atherosclerosis, 331
 
diabetic vascular complications, 334
 
hypertension, 331-332
 

histone modification, 323-324
 
neointima hyperplasia
 

description, 330
 
microarray analysis, 330
 
vascular injury models, 33(}-331
 

phenotypic switch
 
KLF4 and KLF5, 329
 
miR-143/145,328
 
PDGF, 327-328
 
PDGF and TGF~ pathways,
 

328-329
 
proliferation, 327
 
TGF-~ and BMP, 328
 

target pairs, 324, 325
 
MicroRNAs (miRNAs)
 

ASCs and MSC, 292-293
 
biogenesis, 293, 294
 
cell-to-cell communication
 

MVs, 307-308
 
tissue injury, repair, 306-307
 

description, 292
 
ESCs,292
 
expression profiles
 

hADSC, 298-299
 
HLSC,299
 

mammals, 297
 
miRISC,295
 
MSC differentiation
 

adipogenesis, 302-304
 
chondrogenic, 304-305
 
osteogenic, 299-302
 
plasticity, 305-306
 
role, 299, 300
 

P-bodies, 295
 
profile, MSCs, 298
 
role, stem cell biology, 296-297
 

Microvesicles (MVs) 
biological effects
 

genetic information, 310
 
tissue repair, 310-311
 

description, 307-308
 
miRNA transfer
 

ESCs,308
 
gene ontology analysis, 308-310
 
human bone marrow, 308-310
 

miRISCs. See miRNA-induced silencing 
complexes
 

miRNA. See MicroRNA
 
miRNA-induced silencing complexes
 

(miRISCs), 295
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low magnitude, high-frequency vibration, 461
 
mechanical loading
 

compression, 429-430
 
DCMMS, 432
 
description, 427-428
 
FSS, 430-432
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chondrogenesis, 440
 
description, 433
 
osteogenesis, 437-439
 
tenogenesis, 439--440
 
tensile loading, 433, 434
 

tissue culture, 421
 
types, 420-421
 
ultrasound
 

BMSCs and ADMSCs, 459
 
LIPUS, 458-459
 

MicroRNA (miRNA) and vascular smooth
 
muscle cells (VSMC)
 

application, 334-335
 
biogenesis and mechanism
 

description, 324-325
 
mRNA arrays, 325-326
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PDGF, 327-328
 
PDGF and TGF~ pathways,
 

328-329
 
proliferation, 327
 
TGF-~ and BMP, 328
 

target pairs, 324, 325
 
MicroRNAs (miRNAs)
 

ASCs and MSC, 292-293
 
biogenesis, 293, 294
 
cell-to-cell communication
 

MVs, 307-308
 
tissue injury, repair, 306-307
 

description, 292
 
ESCs, 292
 
expression profiles
 

hADSC, 298-299
 
HLSC, 299
 

mammals, 297
 
miRISC, 295
 
MSC differentiation
 

adipogenesis, 302-304
 
chondrogenic, 304-305
 
osteogenic, 299-302
 
plasticity, 305-306
 
role, 299, 300
 

P-bodies, 295
 
profile, MSCs, 298
 
role, stem cell biology, 296-297
 

Microvesicles (MVs) 
biological effects
 

genetic infonnation, 310
 
tissue repair, 31{}-311
 

description, 307-308
 
miRNA transfer
 

ESCs, 308
 
gene ontology analysis, 308-310
 
human bone marrow, 308-310
 

miR1SCs. See nilRNA-induced silencing 
complexes 

miRNA. See MicroRNA 
miRNA-induced silencing complexes 

(miR1SCs), 295
 

Mitogen-activated protein kinase (MAPK) 
pathway
 

components, 1{}-11
 
MEK1 inhibitors, 21
 
signaling perturbation, 11
 

MSCs. See Mesenchymal stem cells 
MSCs, molecular mediator 

adipogenesis
 
adipogenic differentiation, 48--49
 
cell lines, 49
 

BMP, 46
 
canonical Wnt and BMP signaling, 46-47
 
chondrogenesis
 

BMP2,48
 
chondrocyte maturation, 48
 
TGF-~, differentiation induction, 48
 

definition, murine, 40-41
 
description, 40
 
differentiation, 41
 
ex vivo expanSIOn, HSCs, 53
 
immunomodulatory properties
 

anti-mflammatory role, 43
 
autoimmune encephalomyelitis model, 44
 
clinical trials, 43
 
proinflammatory cytokines, 43--44
 
roles, 44
 

mediating MSC self-renewal
 
description, 52
 
engraftment, 52-53
 
model, sFRP2 role, 52
 
mode of action, 52-53
 

Ml therapy
 
challenges, myocardial repair, 44
 
myocardial repair and ventricular
 

dysfunction, 44
 
osteogenesis
 

adenoviral expression, 47
 
canonical W nt signaling, 47
 

self-renewal process, 42
 
sFRP
 

cytoprotection and proliferation, 51-52
 
description, 51
 
netrin (NTR) domain, 51
 

survival and proliferation
 
BMP, 49-50
 
enhancement, wound, 50-51
 
Wnt, 49-50
 

therapy
 
clinical approaches, 42
 
intracoronary administration, 43
 

Wnt pathway
 
BMP and Wnt signaling, activation, 45
 
inhibition, 46
 
noncanonical and canonical, 46
 

Muscle stem cells activation
 
ECM, 252-255, 258-260
 
growth and repair
 

Dicer-null satellite cells, 244
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Muscle stem cells activation (COllt.)
 
microRNAs molecules. 244
 
MRFs,244
 
MSCs and HSCs, 245-246
 
MyoD-positive cells. 242-243
 
myofibers,240-241
 
myogenic precursor cells. 240, 241
 
myostatin, 242-243
 
Pax7 transcription factor, 242-243
 
pericytes, 245-246
 
"replacement" stem cells, 246
 
SDF-l receptor. 242
 
side population (SP) cells and PICs. 244-245
 
Sproutyl, 242-243
 
transcription factors, 242
 

HGF,255-258 
regeneration, skeletal muscles
 

last-twitch and slow-twitch. 249
 
fibrotic tissue, 248-249
 
macrophages, 248
 
myolysis and reconstruction, 246-247
 
neutrophils.247-248
 
protein degradation. 247-248
 
recruitment. inflammatory cells, 247--248
 
soleus-and edl-derived myoblasts. 249
 

satellite cell niche
 
aging muscle. 252
 
asymmetric stem cell division, 250
 
Delta-like protein and Numb, 250-251
 
described, 250
 
m-cadherin. 250
 
myofiber damage, 252
 
syndecan-3, 251-252
 
Wnt proteins, 251
 

MVs. See Microvesicles 

N 

NCSCs. See Neural crest stem cells 
Neural crest development, NCSCs and FA role 

Dicer and miRNA
 
cell death. 153
 
KDM6B expression and chromatin, 153
 

EMT,149 
Fgfr4
 

expression, 159
 
Pax3 downstream, 158-159, 160
 

Folbpl
 
cellmrface proteins. 152
 
folate receptors, 152
 

GRN genes, 149-150
 
Hcy levels, Nce formation, 155
 
Hesl and Neurog2
 

H3K9Ac, H3K18Ac and H3K27me2, 157
 
stem cell proliferation and neurogenesis,
 

158,159
 
WT embryos proliferate and neurospheres,
 

157,158
 

Lrp6-Wnt coreceptor
 
~-catenin levels, 151-152
 
mutations. 151-152
 

miRNAs,156-157
 
neuroepithelial cells, transformation, 154-155
 
Notch signaling
 

cell proliferation, 160
 
cranial development, 154
 
potential folate responsive GRN, 16(}-162
 

p53
 
craniofacial defects, 153
 
diabetes, 153-154
 
expression, 153-154
 

Pax3, 155
 
Tead2
 

Pifithrin-Il,15(}-151
 
transcription factors, 150-151
 

transcription factors, 149-150, 151
 
Wnt signaling
 

~-eatenin, 155-156
 
FA supplementation, NTD, 156
 

Neural crest stem cells (NCSCs)
 
life history. 144
 
and maternal FA intake
 

folate levels, 144-145
 
homocysteine (Hcy) levels, 145
 
mouse models, NTD, 148-149
 
neural crest development, 149-162
 
role, human health. 145-148
 

Neural tube defects (NTDs)
 
autism. 146
 
diabetes, 153-154
 
folate nonresponsive genetic mouse models,
 

162
 
humans, 145-146
 
Lrp6 mutations, 151-152
 
mutant nlice 

FA nonresponsive, 148-149
 
folate responsive, 148
 

Notch-independent soma gennline signaling
 
mechanisTns 

distal Shl sheath, 66
 
L3 and L4 stage, structure, 65
 
mutant analysis, 65
 

NTDs. See Neural tube defects 

o 

Osteogenesis, MSC
 
adenoviral expression, 47
 
canonical Wnt signaling, 47
 

p 

Parkinson's disease (PO)
 
cell replacement, human DAn
 

donor tissue and cell composition of the
 
grafts, 178-179
 

hESCs, 179-180
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hiPS cells, 180-181
 
hNSCs, 181-185
 
host tissue/environment, 178-179
 
limitations, 179
 
transplantation, stem cells, 179
 

safe and functional transplantation, 176--177, 
178
 

P-bodies. See Processing bodies
 
PD. See Parkinson's disease
 
PDGF. See Platelet-derived growth factor
 
PIBF. See Progesterone-induced blocking factor
 
Platelet-derived growth factor (PDGF), 328--329
 
Pluripotent stem cell lines
 

embryonic stem (ES) cells
 
chimeras and teratomas. 16--17
 
isolation, research groups. 16
 
molecular characteristics, 16
 
population-doubling time, 16
 

epiblast stem (EpiS) cells
 
characteristics, 17
 
description, 17
 

Processing bodies (P-bodies). 295
 
Progesterone
 

extra-reproductive tissues
 
epithelial cells, 219-220
 
experimental data, 220
 
mammary gland, 219-220
 
neuroprotective and promyelinating effects,
 

220
 
NK cells, 22(}-221
 

interactions, 218
 
MSCs, 222-223, 224-225,226-230
 
receptors
 

genomic and nongenomic effects, 221-222
 
knockout approach, mice, 221
 
protein isofonns, 221
 

reproduction
 
decidualization, 219
 
endometrium transformation, 219
 
granulosa cells. 218-219
 
inhibitory effect, 218-219
 

target cell populations, 218
 
Progesterone-induced blocking factor (PIBF)
 

expression
 
cell culture, 230
 
described, 229
 
HLA-G,230
 
immunomodulatory effect. 229
 
monoclonal antibody, 230
 

R 

Reserve liver progenitor cells. activation and 
regulation
 

adult rodent. structure. 97, 98
 
cell populations, 97
 
hierarchical responses. liver disease
 

cellular responses. 102
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grafts, 178-179
 

hESCs, 179-180
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hiPS cells, 180-181
 
hNSCs, 181-185
 
host tissue/environment, 178-179
 
limitations, 179
 
transplantation, stem cells, 179
 

safe and functional transplantation, 176-177,
 
178
 

P-bodies. See Processing bodies
 
PD. See Parkinson's disease
 
PDGF. See Platelet-derived growth factor
 
PIBF. See Progesterone-induced blocking factor
 
Platelet-derived growth factor (PDGF), 328-329
 
Pluripotent stem cell lines
 

embryonic stem (ES) cells
 
chimeras and teratomas, 16-17
 
isolation, research groups, 16
 
molecular characteristics, 16
 
population-doubling time, 16
 

epiblast stem (EpiS) cells
 
characteristics, 17
 
description, 17
 

Processing bodies (P-bodies), 295
 
Progesterone
 

extra-reproductive tissues
 
epithelial cells, 219-220
 
experimental data, 220
 
mammary gland, 219-220
 
neuroprotective and promyelinating effects,
 

220
 
NK cells, 220-221
 

interactions, 218
 
MSCs,222-223,224-225,226-230
 
receptors
 

genomic and nongenomic effects, 221-222
 
knockout approach, mice, 221
 
protein isoforms, 221
 

reproduction
 
decidualization, 219
 
endometrium transformation, 219
 
granulosa cells, 218-219
 
inhibitory effect, 218-219
 

target cell populations, 218
 
Progesterone-induced blocking factor (PIBF)
 

expression
 
cell culture, 230
 
described, 229
 
HLA-G,230
 
immunomodulatory effect, 229
 
monoclonal antibody, 230
 

R 

Reserve liver progenitor cells, activation and 
regulation
 

adult rodent, structure, 97, 98
 
cell populations, 97
 
hierarchical responses, liver disease
 

cellular responses, 102
 

description, 102, 103
 
IL6 role, 102
 

mature hepatocytes, liver regeneration
 
description, 94-95
 
gene expression, phases, 95
 
mitogenic growth factors, 96
 
periportal location, 94-95
 
surgical partial hepatectomy (PH), 94-95
 
TGF~ and activin, 96-97
 
TNFcx, 95-96
 
transcription factors, activation, 95-96
 

oval cells and SHPCs, 97-98
 
and proliferation, oval cells
 

cellular events, 99
 
compartment, 99
 
cytokine-mediated priming stimulus, 100
 
experimental models, 98-99
 
D-glactosamine model, 100
 
pathophysiological circumstances, 98-99
 
Solt-Farber model, 100
 

and proliferation, SHPCs
 
cellular responses and time course, 101
 
molecular mechanisms, 102
 
phenotype, 101
 
proliferative stimulus, 101
 
retrorsine, 100-101
 

stem cell lineage system, 94
 
Reverse transcriptase polymerase chain reaction
 

(RT-PCR)
 
long-tenn culture, 113, 114
 
measurement, TGF-Rl expression, 116-118
 

R T-PCR. See Reverse transcriptase polymerase 
chain reaction 

s 
SAR. See Structure-activity relationships 
Secreted Frizzled-related protein 2 (sFRP2)
 

cytoprotection and proliferation, 51-52
 
description, 51
 
mediating MSC self-renewal, 52-53
 
NTR domain, 51
 

sFRP2. See Secreted Frizzled-related protein 2
 
SHPCs. See Small hepatocyte-like progenitor cells
 
Signaling pathways, pancreatic ~-cells
 

BMP
 
description, 84-85
 
endocrine differentiation, 85
 
Noggin, inhibitor, 85
 
Pdx 1 and Hnf6 expression, 86
 
Pdx 1 and insulin expression, 85
 

Calcineurin/NFAT
 
description, 83
 
NFATc proteins, 83
 

Epac
 
cAMP, 83-84
 
description, 83-84
 
dosage, exendin-4, 84
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Signaling pathways, pancreatic p-cells (cont.)
 
regulation, insulin secretion, 84
 

Hedgehog
 
activation level, 83
 
description, 82
 
downregulation, Sonic (Shh), 82-83
 
inhibition, 82-83
 

PI3Ks
 
activators, 81
 
description, 81
 
maturation, role, 81
 
regulation, 81-82
 

Small hepatocyte-like progenitor cells (SHPCs)
 
cell populations, 102
 
description, 97
 
proliferation
 

cellular responses and time course, 101
 
molecular mechanisms, 102
 
phenotype, 101
 
proliferative stimulus, 101
 
retrorsine, 100--101
 

SMCs. See Smooth muscle cells
 
Smooth muscle cells (SMCs)
 

development, TGF-pl signaling, 135
 
transcription factors, 136
 

Solt-Farber model, 100
 
SSEA-4 cells. See Stage-specific embryonic
 

antigen-4 cells
 
Stage-specific embryonic antigen-4 (SSEA-4)
 

cells, 223
 
Structure-activity relationships (SAR)
 

p-arrestin2-GFP translocation assay, 211, 212,
 
213
 

hydroxyl group, 211-212
 
working model, 211-212, 214
 

T 

TE. See Tissue engineering
 
TGF-Pl. See Transforming growth factor-pI
 
Thymosin-p4 (TP4)
 

chemotactic activity
 
description, 285
 
FJ-Fo ATP synthase, 285, 286
 

classification
 
description, 278-279
 
structures, 278-279
 

extracellular
 
Ac-SDKP, 282
 
sulfoxide, 281-282
 
VEGF,281
 

gene and mRNA expression, 279
 
intracellular, 281
 
roles, heart regeneration, 282-283
 
roles, skin tissue regeneration, 282
 
skeletal muscle regeneration
 

injury, 283
 
myoblasts, 283-284
 

therapeutic applications, muscular
 
dystrophy, 284-285
 

in species, 280
 
structure and posttranslational process, 280
 

Tissue engineering (TE), 418-419
 
Transfonning growth factor-pI (TGF-Pl)
 

chondrogenic differentiation
 
cartilage development, 133
 
pellet culture system, 133-134
 
type II collagen hydrogel, 133-134
 

embryonic heart development, 135-136
 
inhibitor, adipogenesis, 135
 
molecular mechanism
 

MAPK activation, 136
 
signaling pathway, 136
 
transcriptional activity, Runx2 and TAZ, 136
 

osteogenic differentiation
 
ALP activity, 134
 
bone regeneration, 134
 

SMCs and cardiomyocytes, 135
 
TGF-p signaling
 

biological processes, 132
 
downstream target genes, 132-133
 
mammalian isoforms, 131-132
 
transmembrane receptor, 132-133
 

Transforming growth factor-beta (TGF-beta)
 
epiblast stem cells, 356-357
 
ES,342
 
ES cell regulation, 347-350
 
human ES cells
 

FGF signaling, 356
 
LIF and BMP, 354-356
 
Nanog expression, 356
 

iPS cells, 357-358
 
ligands and transmembrane receptors
 

BMP and Nodal, 343, 344
 
type I and II receptors, 343
 

pluripotency pathways, 354, 355
 
signaling modulators, 346-347
 
smad proteins
 

DNA, 345-346
 
members, 346
 
MHI and MH2 domains, 345
 

v
 

Vascular endothelial growth factor (VEGF), 281
 
Vascular smooth muscle cells (VSMC).
 

See MicroRNA (miRNA) and vascular 
smooth muscle cells (VSMC) 

VEGF. See Vascular endothelial growth factor 

w 

Wnt pathway, MSCs 
BMP and Wnt signaling, activation, 45
 
inhibition, 46
 
noncanonical and canonical, 46
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