
Author Index
Agrawal, Nitin, 8677
Ahmad, Saira, 8298
Akarid, Khadija, 8613
Akiba, Hisaya, 8258
Akira, Shizuo, 8521
Alard, Pascale, 8363
Aldovini, Anna, 8460
Allen, Paul M., 8248
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Croft, Michael, 8650

Czerkinsky, Cecil, 8278

Dabrowska, Alicja, 8460
Dai, Shipan, 8534
Dallman, Margaret J., 8189
Davis, Ann M., 8204
Davis, Laurie S., 8204
Deban, Livija, 8433
Deepe, George S., Jr., 8544
Denkers, Eric Y., 8485
Depinay, Nadya, 8552
Desbarats, Julie, 8288
Desta, Tesfahun, 8711
Diehl, Sean A., 8315
Diemert, David, 8776
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Amagai, Masayuki, 1526
Amakawa, Ryuichi, 5340
Amalfitano, Andrea, 2134
Amante, Fiona H., 7458
Amariglio, Ninette, 92
Amdahl, Hanne, 464
Ames, Theresa, 610
Ame-Thomas, Patricia, 1001
Amiot, Martine, 6837
Amuro, Hideki, 5340
Ananaba, Godwin A., 4037
Anand, Rahul J., 8534
Anasetti, Claudio, 2285
Anders, Penny M., 4299
Andersen, John F., 5209
Anderson, Ana C., 7449
Anderson, Colin C., 4603
Anderson, David E., 5425
Anderson, Graham, 6101, 7435
Anderson, Jennifer M., 5209
Anderson, John, 2084, 6654
Anderson, Mark S., 4072
Anderson, Richard C., 5425
Anderson, Shannon M., 27
Andersson, Sandra, 6010
Anderton, Stephen M., 3750, 5748
Ando, Takashi, 8382
Andonova, Maya, 1563
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Bäckström, B. Thomas, 7571
Bacon, Andrea, 6101
Badkerhanian, Armen, 8133
Badoual, Cecile, 431
Badovinac, Vladimir P., 6770
Badri, Linda, 4389
Badura, Michelle, 3099
Bae, Yoe-Sik, 4332
Baena, Andres, 4874
Baessler, Tina, 6711
Baeten, Dominique, 785
Baev, Denis V., 869
Bagby, Gregory J., 4141
Bahjat, Rena, 8145
Bai, Hong, 2092
Bai, Xue-Feng, 320
Bai, Xue-Tao, 2155
Bai, Yu, 449
Baier, Michael, 991
Baig, Mirza, 5462
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Haks, Mariëlle, 7786
Hall, Jeffery A., 8288
Haller, Hermann, 1179
Hallström, Teresia, 537
Halsey, Christina, 3353
Hamada, Satoru, 3456
Hamann, Jörg, 6574
Hamel, Keith M., 329
Hamelin, Jocelyne, 5963
Hamilton-Williams, Emma E., 4447
Hammad, Hamida, 3755
Hammaker, Deepa, 3252
Hammerschmidt, Swantje Iris, 1898
Hammond, Victoria J., 2174
Hams, Emily, 2174
Han, Chang, 8027
Han, Jiahuai, 690
Han, Sushan, 7759
Han, Xiaobing, 2092
Hanada, Ken-ichi, 3769
Hancock, Robert E., 4945
Hancock, Wayne, 1692, 7499
Handa, Osamu, 2145
Hanington, Patrick C., 3310
Hankey, Pamela A., 1548, 2303
Hansdottir, Sif, 7090
Hansell, Chris, 3353
Hansen, Anna M., 4791
Hansen, Ann Kathrine, 7786
Hanson, Mikael G., 8382
Hanzawa, Kei, 3393
Hao, Siguo, 2428
Haque, Ashraful, 7458
Hara, Hiromitsu, 918
Hara, Masako, 2211
Harada, Norihiro, 4062
Harandi, Omid F., 1548
Haran-Ghera, Nechama, 3714
Harashima, Akira, 3897
Harcus, Yvonne M., 6456
Hardaker, Elizabeth, 4265
Hardaway, John, 73
Hardee, Cinnamon L., 1063
Harder, Jürgen, 8194
Hardiman, Gary, 256
Hardin, Elizabeth, 776
Haribabu, Bodduluri, 1170
Harigai, Masayoshi, 2211
Haring, Jodie S., 7800
Harker, Nicola, 3212
Harley, Calvin B., 7400
Harman, Benjamin C., 7514
Harper, Jill M., 7713
Harris, Hobart W., 1399
Harris, Kristina M., 4457
Harris, Nicola L., 6984

Hart, Prue H., 8018
Hartl, Dominik, 2753, 4279, 8053
Hartmann, Boris M., 6872
Hartshorn, Kevan, 7936
Hartson, Louise, 4168
Hartung, Thomas, 4936
Hartwig, Stacey M., 7958
Harty, John T., 6770
Haruta, Miwa, 6635
Harvey, Ben-Gary, 5760
Harvey, Bohdan P., 4043
Harvey, Stephen A. K., 969
Hasday, Jeffrey D., 2636
Hasenkrug, Kim, 3432
Hashimoto, Kumiko, 186
Hashiramoto, Akira, 1737
Hashizume, Hideo, 8096
Hasija, Manvi, 288
Haskins, Kathryn, 4516
Haspot, Fabienne, 165, 4371
Hass, Philip E., 7902
Hassett, Daniel J., 5481
Hasty, Karen A., 859
Haugarvoll, Erlend, 4807
Hauhart, Richard, 4199
Hauser, Stephen L., 5473
Hauswirth, Alexander, 4864
Havenga, Menzo J. E., 4188
Hawiger, Jacek, 1460
Hawkins, Edwin D., 374
Hayakawa, Yoshihiro, 5323
Hayashi, Takahito, 4208
Hayashi, Tsuyoshi, 197
Haydar, Tarik F., 4716
Hayenga, Heather N., 8660
Hayes, Lisa, 1563
Haymaker, Cara L., 73
Haynes, Laura, 4825, 8315
He, Bing, 276
He, Jeannie Q., 7902
He, Jing, 4516
He, Qing, 4037
He, Rong, 22, 1429
He, Shan, 7581
He, You-Wen, 521, 5368
Headley, Mark B., 5189, 6557
Healey, Don G., 5296
Heath, William R., 5837
Hebel, Silke, 6491
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Pangault, Céline, 1001
Panopoulos, Athanasia D., 8391
Panzer, Ulf, 6546
Papamichail, Michael, 146
Papp, Krisztián, 8162
Pappu, Bhanu, 8391
Parameswaran, Narayanan, 2134
Parant, Olivier, 3009
Parcina, Marijo, 3823
Pardee, Angela D., 104
Pardoll, Drew, 6435, 8215
Parenti, Astrid, 2999
Parenti, Sandra, 5660
Parham, Peter, 6293
Parish, Stan T., 7400
Park, Eun Jung, 8077
Park, Ga Bin, 6158
Park, Ho Jin, 6328
Park, Jean Y., 2813
Park, Jeoung-Eun, 2044
Park, Jin-Sil, 1507
Park, Jong-Hwan, 4340, 8194
Park, Joon-Keun, 1179
Park, Jung-Hyun, 6975
Park, Keunhee, 7380
Park, Kyung-Su, 1507
Park, Sang Myun, 8642
Park, Se-Ho, 8077
Park, Shin Yong, 6328
Park, Sung-Hwan, 1507
Park, Sung-Moo, 6447
Park, Sung-Woo, 2203
Park, Yong-Ho, 6447
Park, Young-Jun, 4240
Parker, David C., 393
Parker, Lisa C., 5606
Parkos, Charles A., 5035, 5702
Parmiani, Giorgio, 6525
Parren, Paul W. H. I., 669, 822
Parroche, Peggy, 1333
Parsons, Robin, 1563
Parsons, Ronald F., 8133
Pascual, David W., 954, 1345, 2741
Paskas, Svetlana, 1215
Pasquali, Amanda, 109
Pasquinelli, Virginia, 116
Pastor, Sonia, 1969
Pastuszko, Peter, 8153
Patel, Hiral J., 1109
Patel, Jyoti, 5082
Pathirana, Rishi D., 4150
Patial, Sonika, 2134
Paton, James C., 8258
Patterson, Amy P., 7147
Patterson, Scott, 3268
Paul, William E., 2943, 3984, 4435
Paulnock, Donna M., 4908
Paust, Hans-Joachim, 6546
Pauza, C. David, 7131
Pavkov, Tea, 4864
Pavlick, Anna C., 776
Pavlov, Vasile, 4580
Pawluczkowycz, Andrew W., 822, 8120
Pazdrak, Konrad, 8688

Pazos, Michael, 8044
Peakman, Mark, 6109
Pearce, Edward J., 6473, 6697, 7562
Pearlman, Eric, 593
Pease, Larry, 1536, 3137, 7863
Peatman, Eric, 5035
Peebles, R. Stokes, Jr., 5360
Pegram, Hollie J., 3449
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Schlüter, Dirk, 2683
Schmeck, Bernd, 940, 2664
Schmidt, Albert P., 3183
Schmidt, Ann Marie, 4272
Schmidt, Christoph Q., 2610
Schmidt, Martina Victoria, 5646
Schmiedl, Andreas, 1120
Schmitt, Edgar, 1917
Schmitt, Steffen, 7751
Schmitt-Graeff, Annette, 4926
Schmitz, Thomas, 2196
Schneider, Anya, 7350
Schneider, Robert J., 3099
Schoen, Frederick J., 2513
Scholer, Alix, 1135
Scholtes, Petra, 1917, 6148
Schoon, Renee A., 6995
Schoonbroodt, Sonia, 6213
Schorpp, Michael, 5272
Schrader, Carol E., 8450
Schramm, Christoph, 7751
Schratl, Petra, 7273
Schraven, Burkhart, 5930, 8267
Schreiber, Robert D., 8492
Schreiner, Marcus, 2753
Schroder, Kate, 1232
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bone marrow, 15d-PGJ2 enhances envi-

ronmental phthalate-induced apopto-
sis, 1728

cd5 gene selection of alternative exon 1
downregulates CD5 protein, 2010

central tolerance regulates cells reactive
with �3(IV)NC1 collagen, 6092

CLL, IL-24 induces apoptosis via
STAT3 and p53, 6051

clonal abundance blocks affinity matura-
tion, 6027

coinfection activation prevents immune
control of FV infection, 3432

colocalization of Ag-specific T cells
and, in ectopic lymphoid tissue
following immunization, 3259

CpG ODNs enhance proliferative and
effector responses, HIV-infected
individuals, 1199

CTL-promoting effects of CD40 result
in elimination of, murine GVHD,
47

deficient TACI expression causes de-
creased responses to BAFF or
APRIL, 976

depletion with anti-CD79 mAbs amelio-
rates autoimmune disease, mouse,
2961

development regulated by Egr-1 gene,
4590

development regulated by Rap1b, 3373
DH reading frame 1 regulation of reper-

toire development, 8416
DH reading frame 2 alters development

and Ab production, 8409
differentiation into plasma cells, regu-

lated by caspase-6, 6810
D�-expressing, impediments to develop-

ment of, 4098
donor CD8 T cell tolerance mediated by

MHC class II and, 4371
dsRNA triggers Ig CSR via TLR3 and

BAFF, 276
EBF1 essential for B-lineage priming,

3364
EBV-transformed, B7-H1 cross-linking

induces apoptosis via ROS, JNK
and FasL, 6158

effect of CpG ODNs on vaccine-induced
memory, 5785

G9a histone methyltransferase function
in T lymphocytes and, 485

germinal center, induction of A:T muta-
tions dependent on cellular envi-
ronment, 7835

human, mechanism of secondary VH

gene rearrangement, 7825
identity of, BCR affinity and, in mecha-

nisms of anergy, 3834
IgG-opsonized foreign RBCs reduce

Ag-specific priming, 948
immune opsonins modulate BLyS/BAFF

release, 1012
in immune system homeostasis by self-

reactive T cell ablation, 5748
induce tolerance by presentation of pep-

tide-IgG on MHC class II mole-
cules, 1153

induction of BLV-binding receptor on,
891

initiator, novel subset of AID-dependent
B-1-like cells, 1717

KDEL-retained Ag induces proinflam-
matory response, 256

	 L chain revision in intestinal IgA re-
sponse, 1264

lineage specification by IL-7 via EBF,
383

memory, c-Myc in survival of plasma
cells and, 7537

memory, C3 deficiency associated with
impairments in DCs, 5158

memory, in antipolysaccharide and anti-
protein immune responses, 5306

memory, pneumococcal Ab and, after
splenectomy, 3684

memory, TLR4 and TLR9 agonists acti-
vate differentiation into PCs, 1746

memory and naive, comparison of gene
expression between, 27

MZ- and FO-, development modulated
by Fli-1, 1644

naive, IL-21-induced IgA and IgG iso-
type switching regulated by IL-4,
1767

opsonized with RTX or OFA, comple-
ment activation induces structural
membrane changes, 822

peripheral IgM, activation inhibited by
Fc�RIIB aggregation, 5350

primary, CpG activation initiates mRNA
stability via PTB-protein-dependent
pathway, 3336

promote Treg cell expansion in mucosal
tolerance, 8278

regulation of division density by signal
strength, 374

role of 	5 nonimmunoglobulin tail in
development, 3232

SR-A mediates antigen transfer between
macrophages and, 4043

survival of, sortilin and BDNF in, 3027
T cell help for, enabled by SAP, 3994
T cells and, evolutionary conserved

CD8 memory differentiation signa-
ture, 1859

TLR9-induced ZAP70 expression, 8267
Wnt responses to canonical and nonca-

nonical signals, B lymphopoiesis,
3955

B-cpx I, CpG activation initiates mRNA
stability via PTB-protein-dependent
pathway, primary B cells, 3336

B lymphocyte-activating factor belonging
to TNF superfamily

immune opsonins modulate BLyS/BAFF
release, B cells, 1012

TACI-deficient B cells cause decreased
responses to APRIL or, 976

B lymphocyte-induced maturation pro-
tein-1, attenuates Th1 differentia-
tion via ifng, tbx21 and bcl6 gene
repression, mouse, 2338

B lymphocyte stimulator
IFN production induces, SLE, 2211
neutralization ameliorates islet-directed

autoimmunity, NOD mouse, 8133
�-PIX. see �-Pak-interacting exchange

factor
B1 B cells, defects, DN Bright expressing

transgenic mouse, 6913
B7

CD28/B7 induced FOXP3 regulates
CD25, CD4CD25- T cells, 1025

interaction with CTLA4, transgenic
mouse model of spontaneous coli-
tis, 5278

thymic NKT cell development regulated
by B7-CD28 pathway, 907

B7-H1, cross-linking induces apoptosis via
ROS, JNK and FasL, EBV-trans-
formed B cells, 6158

B7-H3, Th2 cell development and, mouse
asthma model, 4062

Bacillus anthracis, cathelicidins protect
against spore exposure, mice, 4989

Bacteremia, high-level, IL-10 controls
pathogen load during, 2076

BAFF. see B lymphocyte-activating factor
belonging to TNF superfamily; B
lymphocyte stimulator

Balancing selection, evolution of innate
immunity genes and, 1315

Basophils
IgE induces CCL22 secretion, 5653
IL-33 induces activation via ST2, 5981

Bcl-2, Egr2 required for induction of, dur-
ing positive selection, 7778

BCL-xL, CD40L protects from TRAIL-
induced apoptosis via NF-��,

8843The Journal of Immunology



cFLIP and, in B cell lymphoma,
1001

bcl6 gene, BLIMP attenuates Th1 differen-
tiation via repression of ifng, tbx21
genes and, mouse, 2338

Bcl10, loss impairs CD4 T cell subset pro-
liferation and NF-�B activation,
6244

BDNF. see Brain-derived neurotrophic
factor

Berbamine, immunomodulatory properties
of, role of STAT4 and IFN-� in,
EAE, 1491

Beryllium disease, chronic, 4–1BB en-
hances proliferation of beryllium-
specific T cells, 4381

Bid, in UV-induced immune suppression
and cutaneous apoptosis, 3077

Bilirubin, immunomodulatory activity sup-
presses EAE, 1887

Birnaviruses, IFN induced by TLR22 and
protects cells from, teleost fish,
3474

BLIMP-1, IL-4-induced, activated CD4 T
cell IL-2 production suppressed by,
5249

Blo t 5, Blomia tropicalis, NMR structure
and IgE epitopes, 2586

Blomia tropicalis, Blo t 5, NMR structure
and IgE epitopes, 2586

Blood-brain barrier, monocyte diapedesis
through, regulated by tPA, 3567

Blood-brain-barrier, effect of astrocytes
and NMO-IgG interactions on per-
meability, 5730

BLT1. see Leukotriene B4 receptor 1
BLV-binding receptor. see Bovine leuke-

mia virus-binding receptor
BLyS. see B lymphocyte-activating factor

belonging to TNF superfamily; B
lymphocyte stimulator

Bone
formation of, reduced by activation of

acquired immune response to P.
gingivalis, 8711

IL-23 maintains mass of, via inhibition
of osteoclastogenesis, 5720

osteal tissue macrophages regulate os-
teoblast mineralization, 1232

Bone marrow
B cells, 15d-PGJ2 enhances environmen-

tal phthalate-induced apoptosis,
1728

CCR2 mediates release of Gr1high from,
5579

CX3CR1c-kit, replenish CD103 DCs,
6178

eosinophils differentiated ex vivo from
normal BM, mouse, 4004

Lin-Sca1 Kit-, contain early lymphoid-
committed precursors, 7507

precursor cells, memory responses of
CD4 T cells generated by, aged
mouse, 4825

self-Ag expressing, transplantation es-
tablishes deletional tolerance, 7571

unique Sca-1highc-Kit- lymphoid-based
progenitors in, 7514

Bone marrow transplantation
donor MHC class II- and B cell-medi-

ated CD8 T cell tolerance, 4371
primary, CD154:CD40 costimulatory

blockade promotes secondary
BMT, 6616

Bone morphogenetic protein, thymic epi-
thelial phenotype requires, mouse
and zebra fish, 5272

Bordetella parapertussis, B. pertussis and,
LPS and LOS from, modulate hu-
man DC functions, 208

Bordetella pertussis, B. parapertussis and,
LPS and LOS from, modulate hu-
man DC functions, 208

Borrelia burgdorferi
�� � cell activation by, via TLR and

caspase-dependent pathway, 2392
role of type I IFN in Lyme arthritis de-

velopment, 8492
Bovine leukemia virus-binding receptor,

induction on B and T lymphocytes,
891

Brain
HSV infection controlled by TLR2 and

TLR9, 8604
injury, NF-�B drives STAT2 and CCL2

expression, astrocytes, 7284
Ly-6Chigh monocyte recruitment trig-

gered by innate immune responses,
529

microvascular ECs, cannabinoids protect
against HIV-1 Gp120-mediated
insults, 6406

monocyte diapedesis through endothelial
barrier regulated by tPA, 3567

MyD88 regulates leukocyte recruitment
after injury to, 6481

myelin sheath sulfatide activates inflam-
matory responses in brain-resident
immune cells, 8077

Nrf2 as therapeutic target in inflamma-
tion, 680

Brain-derived neurotrophic factor, sortilin
and, in B cell survival, 3027

Brain microvascular endothelium, SDF-1�
regulates migration and LFA1-me-
diated attachment via Lyn, 4632

Brain tumors, SV40 T Ag-induced, CD8 T
cell elimination of, 4406

Breast cancer
DC fusions with carcinoma cells stimu-

late Treg cell expansion, 808
radiation-induced CXCL16 release at-

tracts effector T cells, 3099
Breast milk, SIV-specific immune re-

sponses, SIV-infected lactating
Rhesus monkeys, 3643

Bright. see B cell regulator of IgH chain
transcription

Brugia malayi
Foxp3 Treg cell expansion following

infection, 6465
microfilariae, TRAIL- and TNF-�-de-

pendent apoptosis of DCs induced
by, 7081

Bruton’s tyrosine kinase
ROS and eicosanoid production requires

PI3K-dependent activation of, Ag-
stimulated mast cells, 7706

Tec kinase and, in Fc�R-induced phago-
cytosis, 288

BTLA. see B and T lymphocyte attenuator
Bw4 HLA-B, KIR3DL1 polymorphic sites

affecting interaction with, 6293

C/EBP�, binding to CRP promoter associ-
ated with CRP mRNA transcrip-
tion, Hep3B cells, 2420

c-FLIP, protects T cells from TCR-medi-
ated killing, 5368

c-Myc, in survival of memory B cells and
plasma cells, 7537

C-reactive protein, C/EBP� binding to
promoter associated with CRP
mRNA transcription, Hep3B cells,
2420

c-Src
LTA induces HO-1 expression via

TLR2/MyD88/c-Src/NADPH oxi-
dase pathway and Nrf2, tracheal
SMCs, 5098

TNFR type, interacts with JAK2 and, to
regulate transcription factor activ-
ity, 1288

C4BP. see Complement inhibitor C4b-
binding protein

Cachectin. see Tumor necrosis factor
Cachexia, CD4 T cell in control of, 4676
CADM1, ASM promotes mast cell prolif-

eration via SCF, IL-6 and, lung,
2772

Calcineurin, HIF-1� regulated via NFAT
and, mast cells, 1665

Calcitonin gene-related peptide, biases LC
towards Th2 type immunity, 6020

Calcium/calmodulin-dependent protein
kinase IV, mediates HMGB1 shut-
tling during LPS stimulation, mac-
rophages, 5015

Calcium ion channels, DC functions mod-
ulated by, 6803

Calcium ions
IP3R-mediated release affects cytokine

production in naive CD4 T cells,
8315

p38 phosphorylation dependent on, pro-
duction of IL-4 and IFN-�, Th2
cells, 3984

Calreticulin, ERP57 controls translocation
of, in immunogenicity of tumor cell
death, 2533

cAMP response element binding protein,
ATF, AP-1 and, regulate IFN-�
secretion, T cells, 2056

Cancer. see also specific cancers
cells, binding of RTX, trastuzumab,

cetuximab or mAb T101, promotes
trogocytosis, 8120

prevention by early immunological
weapons, 1589

Cannabinoids
affect potassium channels and modulate

T cell stimulation by DCs, 3057
protect against HIV-1 G120-mediated

insults, BMECs, 6406
Carcinoembryonic antigen

CD4 T cells specific for, immunity im-
paired in pancreatic carcinoma,
6595

recombinant VV expressing, intrarectal
vaccination prevents colorectal can-
cer progression, 8112

CARD9. see Caspase recruitment domain
9

CARMA1, ITAM-mediated NF-�B activa-
tion regulated by CARD9 and, 918

Cartilage, osteoarthritis, PGE2 exerts cata-
bolic effects via EP4 receptor, 5082

Casitas B-lineage lymphoma b, inhibits
antigen recognition during CD4 T
cell clonal expansion, 5331

Caspase recruitment domain 9, ITAM-
mediated NF-�B activation regu-
lated by CARMA1 and, 918

Caspases
apoptosis dependent on, accelerated by

febrile hyperthermia, neutrophils,
2636

caspase-1mediates secretion of RIG-1
protein, 7324

caspase-6 regulates B cell differentiation
into plasma cells, 6810
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caspase-8 self-processing site mutation
compromises apoptotic functions,
2522

caspase-9, hepatocytes sensitized to
TRAIL-induced apoptosis by HCV
via, 4926

��T cell activation by B. burgdorferi
via TLR and caspase-dependent
pathway, 2392

Catalase, transduction protects against oxi-
dative stress, T cells, 8382

��Catenin, in B cell development, 3777
Cathelicidins

IL-17a enhances vitamin D3-induced
expression of, keratinocytes, 8504

inhibit HA-induced cytokine release,
chronic allergic dermatitis, 3915

protects against B. anthracis spore expo-
sure, mice, 4989

Cathepsin, apoptosis supersedes necrosis
via RIP and, mDNA-depleted Jur-
kat cells, 197

Cathepsin B, in trafficking of TNF-�-con-
taining vesicles to plasma mem-
brane, macrophages, 690

Cbl-b. see Casitas B-lineage lymphoma b
CbpA. see Choline-binding protein A
CCL11. see Eotaxin
CD1d

iNK T cell alloreactivity instructed by
iTCR-CD1d and, 3268

iNK T cells infiltrate CNS via, EAE,
2321

CD3, nasal antibody to, murine lupus ame-
liorated by, 6038

CD3

down-regulated by tolerogenic DCs and

T cell apoptosis, 3089
proline-rich sequence as amplifier of

low avidity TCR signaling, 243
CD3�, TCR regulation mediated by, virus-

specific CD8 T cell responses con-
trolled by, 7786

CD3�, Elf-1 dephosphorylation by PP2A,
controls T cell expression of FcR�
and, SLE, 3658

CD4
indirect immunity, split tolerance and,

allogeneic grafts, T cells in, 4603
movement in and out of IS, 8248

cd5 gene, selection of alternative exon 1
downregulates CD5 protein, B
cells, 2010

CD5 protein, cd5 gene selection of alterna-
tive exon 1 downregulates CD5
protein, B cells, 2010

CD8, TCR complex-activated adhesion
function, T cells, 6002

CD11b, antifungal immunity mediated by,
eosinophils, 2907

CD11c, identifies subpopulation responsi-
ble for antibody responses during
ehrlichia infection, splenic plasma-
blasts, 1375

CD14, role in LPS detection, endothelium,
1446

CD24, in generation of autoreactive T
cells, thymus, 320

CD25, regulated by CD28/B7 induced
FOXP3, CD4CD25- T cells, 1025

CD26. see Dipeptidyl peptidase IV
CD27, instructs CD4 T cells to help mem-

ory CD8 T cell responses, 1071
CD28

CD28/B7 induced FOXP3 regulates
CD25, CD4CD25- T cells, 1025

controls Treg cell differentiation from
naive CD4 T cells, 2285

costimulation essential for expansion of
Treg cells, 2855

localization in central region of IS, 7639
role in T cell-dependent PS-specific hu-

moral immunity responses, 8258
thymic NKT cell development regulated

by B7-CD28 pathway, 907
CD29. see VLA-4
CD30, CD30L/CD30 signaling in Th1 re-

sponse to BCG infection, 6316
CD36, in bacterial uptake and signaling,

7147
CD38, in activation and AICD, microglia,

92
CD40

breaking of CD8 T cell tolerance via
ligation of, inhibition of GVHD
and, 7380

CD154:CD40 costimulatory blockade
promotes secondary BMT after
primary BMT, 6616

CTL-promoting effects result in B cell
elimination, murine GVHD, 47

mediates retinal inflammation and neu-
rovascular degeneration, 8719

OK432-activated DCs kill tumor cells
via CD40/CD40L interactions,
3108

CD40 ligand
protects from TRAIL-induced apoptosis

via NF-�B, cFLIP and Bcl-xL, B
cell lymphoma, 1001

ubiquiniated by GRAIL during T cell
anergy induction, 1622

CD43, in neutrophil rolling, 3628
CD44

AICD induced by hyaluronan via, acti-
vated T cells, 7044

Lck-mediated signaling and actin rear-
rangement regulated by CD45, T
cells, 7033

CD45
regulates Lck-mediated CD44 signaling

and actin rearrangement, T cells,
7033

regulation of TCR pathways by, thymo-
cytes, 6082

CD46, immunomodulatory T cells induced
by, express integrin �4�7, CCR9
and LIGHT, 2544

CD47, controls proliferation and ho-
meostasis of CD103 Treg cells,
5204

CD49d. see VLA-4
CD73, protects against TRAIL-induced

apoptosis, role in multiresistant
program, 464

CD74, up-regulation of VEGF-D by,
ccRCC, 6584

CD79, antibodies to, autoimmune disease
ameliorated by B cell depletion
with, murine model of SLE, 2961

CD85j, HLA class I molecules regulate
IFN-� production via ILT2/CD85j,
NK cells, 2368

CD86, pancreatic islet EC expression of,
in T cell adhesion and migration,
6109

CD89. see Immunoglobulin receptors,
Fc�RI

CD91, inflammatory responses regulated
by pDCs via gp96 and, 6525

CD97, Ab to, treatment curtails granulo-
cyte migration, 6574

CD134. see OX40
CD137. see 4–1BB

CD154, CD154:CD40 costimulatory block-
ade promotes secondary BMT after
primary BMT, 6616

CD244. see 2B4
CDR1, human, murine lupus suppression

by, involves Foxp3-expressing T
cells, 3243

Celiac disease, IL-1 controls gliadin-in-
duced IL-23 response, 4457

Central nervous system
infiltrated by iNK T cells via CD1d,

EAE, 2321
Ly-6G�CCR2- myeloid cells required

for bacterial infection control, 2713
microbial challenge promotes regenera-

tive processes, medicinal leeches,
1083

Th1 cells facilitate Th17 cell entry into,
EAE, 3750

Cetuximab, cancer cell binding of RTX,
trastuzumab, mAb T101 or, pro-
motes trogocytosis, 8120

CgA. see Chromogranin A
CGRP. see Calcitonin gene-related peptide
Chemokine ligands

CCL1, lovastatin induces recruitment
via, Treg cells, 3524

CCL1, oncostatin M activates JAK2/
STAT5/CIS pathway and sup-
presses, 7341

CCL1 and CCL17 levels increased by
DC IL-12 production augmenting
CD8 T cell activation, 8576

CCL2 (see Monocyte chemoattractant
protein-1)

CCL2, NF-�B drives expression of
STAT2 and, astrocytes, brain in-
jury, 7284

CCL3-CCR5 axis regulates leukocyte
and fibroblast accumulation, RCC
lung metastases, 6384

CCL11, PKC�II augments NF�B-medi-
ated transcription at promoter via
p/CAF and histone H4, 3503

CCL19 ligation, CCR7 endocytosis me-
diated by arrestin 3 following, 4723

CCL22 secretion induced by EgE, ba-
sophils, 5653

CXCL10 deficiency dysregulates
CXCR3 signaling in HSV-1 infec-
tion, 7985

CXCL13 expressed by human Th17 cell
clones, 186

CXCL16, radiation-induced release by
breast cancer cells attracts effector
T cells, 3099

induced by SSA via FPRL1, monocytes,
4332

Chemokine receptors
anti-CXCR3 Ab, alloreactive T cell-

mediated GVHD blocked by, 7581
CCL3-CCR5 axis regulates leukocyte

and fibroblast accumulation, RCC
lung metastases, 6384

CCR1 regulates inflammatory cell infil-
tration, renal I/R injury, 8670

CCR2 mediates DC recruitment and
mononuclear cell infiltrates in C.
neoformans- infected lung, mouse,
610

CCR2 mediates release of Gr1high from
bone marrow, 5579

CCR5 deficiency, crescentic GN aggra-
vated by, 6546

CCR5�32 and recovery from hepatitis
B virus, 7944

CCR6, Treg cell migration regulated by,
8391
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CCR7, DC interactions with thymocytes
near source of ligands for, thymic
cortex, 7014

CCR7, SOCS1 regulates CD4 T cell
migration and expression of, 1190

CCR7 endocytosis mediated by arrestin
3 following CCL19 ligation, 4723

CCR7 expression and function of naive
T cells, 7681

CCR7-mediated Ag transport, CD4 and
CD8 T cell requirements for, influ-
enza infection, 6984

CCR9, CD46-induced immunomodula-
tory T cells express integrin �4�7,
LIGHT and, 2544

CCR10, in IgA Ab-secreting cell re-
cruitment, 6309

CX3CR1, leukocyte capture by endothe-
lium in response to Stx mediated
by FKN and, 1460

CX3CR1-mediated signals in host de-
fense to septic peritonitis, 4208

CXCR3, T cell activation and regulation
of, 4613

CXCR3 signaling dysregulated in
HSV-1 infection, effect of CXCL10
deficiency, 7985

CXCR6 in homeostasis and activation
of CD1d-restricted NKT cells, 81

novel, infiltrated neutrophils acquire
expression of, inflammatory lung
diseases, 8053

Chemokines, TSLP and, in severe asthma
and COPD, 2790

Chemotaxis
navigation, modeling role of homolo-

gous receptor desensitization in,
8335

S100A7 activity mediated by RAGE,
1499

Chitin, macrophage activation induced by,
TLR2 and IL-17A in, 4279

Chlamydia muridarum, type I IFNs en-
hance susceptibility to infection via
macrophage apoptosis, 2092

Chlamydia pneumoniae
atherosclerosis-induced by, role of TLR/

MyD88 and LXR� signaling, 7176
foam cell formation induced by, requires

MyD88 and LXR, 7186
Chlamydia trachomatis, LEK1 in DC reg-

ulation of T cell immunity against,
4037

Cholera toxin B, promotes lipid raft aggre-
gation and disease progression, T
cells, lupus-prone mouse, 4019

Cholesteryl arachidonate, contribution to
antibacterial activity, human nasal
fluid, 4177

Cholesteryl linoleate, contribution to anti-
bacterial activity, human nasal
fluid, 4177

Choline-binding protein A, S. pneumoniae,
species-specific interaction of factor
H with, 7138

Chorionic cells, human, rolipram prevents
NF-�B binding and cytokine re-
lease, 2196

Chromatin
remodeling, memory CD8 T cell func-

tionality and, 865
TNFR and, in regulation of Il-2 tran-

scription, CD4 T cells, 1272
Chromogranin A, SgIII and, direct secre-

tory vesicle biogenesis in mast
cells, 5024

Chromosome 4, QTL affects cycling of
HSPC via TGF-�2, 5904

Chromosome 15, PGIA controlled by loci
on, via IL-6 and lymphocyte prolif-
eration, 1307

Chronic lymphocytic leukemia
cells bind and present B3, 3674
IL-24 induces B cell apoptosis via

STAT3 and p53, 6051
Chronic obstructive pulmonary disease

severe asthma and, role of TSLP and
chemokines in, 2790

YKL-40 and alveolar macrophage acti-
vation, 5167

CHS. see Contact hypersensitivity
Cigarette smoke extract, oxidative stress

induced by, suppresses IL-12 and
IL-23 production by DCs, 1536

Clathrin, endocytic pathway mediated by,
in dsRNA-induced IFN-�, DCs,
5522

CLE. see Cutaneous lupus erythematosus
Clostridium sordellii, misoprostol impairs

female reproductive tract innate
immunity against, letter, 2263

Colitis
acute experimental, gp130 facilitates

neutrophil/macrophage recruitment
and activation, 3586

enterocyte TAK1 prevents epithelium
apoptosis and development of ile-
itis and, 1143

PECAM-1 effect on macrophage-EC-
PMN during immune response,
2145

spontaneous, role of B7 interaction with
CTLA4, transgenic mouse model,
5278

Collagen, type V, anti-COL(V) humoral
immunity and anti-COL(V), lung
transplants, 5738

Colony stimulating factor-1, CLE triggered
by sunlight via mechanism involv-
ing, 7367

Colorectal cancer, recombinant VV ex-
pressing CEA, intrarectal vaccina-
tion prevents progression of, 8112

Complement
activated by Aspergillus conidia via

MBL-C2 bypass mechanism, 7100
activation involves PTX3 interaction

with factor H, 8433
activation of, SPICE regulation of, 4199
activation on B cells opsonized with

RTX or OFA induces structural
membrane changes, 822

alternative pathway of, novel targeted
inhibitor, application in I/R injury,
8068

C1q-triggered enhancement of phagocy-
tosis, LRP1 not required for, 364

C3 deficiency associated with impair-
ments in DCs, memory B cells and
Treg cells, 5158

C3b, map of binding sites for GAG and,
on Factor H, 2610

C5a and pathology of ALS, rat model,
8727

C5a produced by A. sobria serine pro-
teinase, 3602

comparative evolution of CR1 and CR2,
human and mouse, 2953

Crry maintains system homeostasis,
2732

detection of activation on Ag microar-
rays generates Ab profiles, 8162

factor C in activation of, horseshoe
crab, 7994

factor H binding as evasion mechanism,
F. necrophorum, 8624

immune evasion by E. faecalis via C3
and iC3b cleavage by GelE, 6328

lysis mediated by, C3 deposition and,
regulated by T, tularensis LPS O
Ag, 5568

S. aureus Efb inhibits C3d interaction
with CR2, 7463

Complement inhibitor C4b-binding protein,
in serum resistance of P. gingivalis,
5537

Complement receptors
CR2, S. aureus Efb inhibits C3d interac-

tion with, 7463
CRIg enhances CR3-mediated phagocy-

tosis, macrophages, 7902
Complementarity determining regions

automated identification characterizes
CDRs and B cell epitopes, 6230

CDR3 conformations in TCRs deter-
mine cross-reactivity for diverse
Ags, 6255

CDR3 heavy chain, engineered to create
phage display Fab library, 6213

Condylomata acuminata, large, FOXP3
Treg cell immune invasion mecha-
nism in, letter, 4433

Connexin43, in macrophage phagocytosis
after peritoneal infection, 8534

Contact hypersensitivity, extracorporeal
photopheresis inhibits sensitization
and effector phases via IL-10 and
Treg cells, 5956

Coronary artery disease, CD4�CD28- T
cell proinflammatory and effector
responses in, 5233

CpG methylation, IFNG gene, induces
immunosuppression, TILs, 2878

CREB. see cAMP response element bind-
ing protein

Crry, maintains complement system ho-
meostasis, 2732

Cryptococcus neoformans, CCR2 mediates
DC recruitment and mononuclear
cell infiltrates in infected lung,
mouse, 610

Cryptopatches, �4�7integrin/MAdCAM-1
interactions in transitioning into
isolated lymphoid follicles, 4052

CSE. see Cigarette smoke extract
CTLA. see Cytotoxic T lymphocyte anti-

gens
Cutaneous lupus erythematosus, triggered

by sunlight via CSF-1-mechanism,
7367

CyaA. see Adenylate cyclase toxin
Cyclooxygenases

COX2, LPA in synovial fluid induction
of, RA patients, 5111

COX2 expression by hepatocytes accel-
erates LPS-induced acute liver fail-
ure, 8027

inhibition increases primary and mem-
ory Th2 responses during allergic
sensitization, 5360

Cyclophilin A, H. capsulatum, mediates
attachment to DC VLA-5, 7106

Cyclosporin A, FK506 and, induce
TGF�R-triggered signaling cas-
cades, 2831

Cystic fibrosis, TLR1/TLR2 up-regulation
of TLR5, 2753

Cytokine-inducible SH2-domain containing
protein, oncostatin M activates
JAK2/STAT5/CIS pathway and
suppresses CCL1, 7341

Cytokines
interactions among DCs, T cells and,

during dengue virus infection, 5865
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production of, altered in Fyn-deficient
CD4 T cells, 5374

regulation of, inflammatory responses in
hemochromatosis reveal role for
iron in, macrophages, 2723

Cytomegalovirus
human, CD8 effector T cells specific

for, differential responses in lung
allograft and blood, 546

human, SHP2 mediates inhibition of
IFN-�-induced STAT1 phosphoryla-
tion by, 5530

murine, CD4 T cells specific for, re-
sponses during acute and latent
infection, 1128

murine, controlled by CD8 T cells in
neonate CNS, 2111

murine, critical m157 residues mediating
recognition by Ly49H, 265

murine, monocyte differentiation repro-
grammed by, transcriptome analy-
sis, 698

murine, susceptible Ly49h-deficient
C57BL/6 mouse, 6394

PD-1 in attrition of CD8 T cells specific
for, acute hepatitis B, 3741

TCR�-chain and CD8 T cell responses
to EBV and, 7853

Cytotoxic T cells, CD40 effects of result
in B cell elimination, murine
GVHD, 47

Cytotoxic T lymphocyte antigens
CTLA-2�, RPE-derived, induces TGF-

�-producing Treg cells, 7525
CTLA-4, suppressive function of

CD4CD25 T cells associated with,
1683

CTLA-4, CD4 FoxP3 T cell homeosta-
sis regulated by, 1806

CTLA-4 interaction with B7, transgenic
mouse model of spontaneous coli-
tis, 5278

Cytotoxic T lymphocytes
CD8, PKC� localization to secretory

lysosomes in, mediates TCR-in-
duced granule exocytosis, 4716

CD28 REHA, priming by PME-CD40L
DCs dependent on IL-12, 5296

design and processing of HCV epito-
mized epitopes, 6361

Fas expression by Ag-specific T cells
affects responses, 5912

granzyme C in killing mediated by, allo-
immune responses, 7810

inhibited by Jakmip 1 expressed during
T cell differentiation, 5847

LPS-treated DCs up-regulate SPI-6 and
are susceptible to killing by, 8356

PKC� regulates adhesion ring junction
stability and targets cell lysis by,
4815

tumor-associated responses, promoted
by IFN-� production by iNKT
cells, 2446

D-DT. see D-Dopachrome tautomerase
D6, expression regulated by GATA1, leu-

kocytes, 3353
DAI. see DNA-dependent activator of IFN

regulatory factors
Daudi cells, rituximab-opsonized, ADCC

promoted by NK cells and mono-
cytes, 2916

Death-associated protein kinase-related
apoptosis-inducing kinase-2

deficiency of, enhanced T cell apoptosis
promotes resistance to autoimmu-
nity, mouse, 7606

mediates survival of autoreactive T
cells, 7593

in WNV encephalitis, 2084
Decay-accelerating factor, donor deficiency

and T cell-mediated allograft rejec-
tion, 4580

Decoy receptor 3, IGF-1 modulates ex-
pression of, via PI3K/Akt/NF-�B
pathway, pancreatic adenocarci-
noma cells, 8441

Dectin-1
inflammation induced by, 3549
TLR2 and, innate immune response in-

duction via, prevents T1D, NOD
mouse, 8323

�-Defensin, via TLR2 and TLR4,
LMW-HA increases self-defense
by, skin, 2103

Delta-like 4, expression on cortical epithe-
lial cells regulated by thymic cross-
talk, 8199

Demyelination
inflammation and, regulated by STAT4

isoforms,. EAE, 5681
MS-like lesions induced by effector

CD8 T cells, mouse, 1617
Dendritic cells

activated by TLR9, 5219
Ag persistence required for CD8 T cell

cross-priming and licensing and,
3067

aging mucosal, defective response in,
mouse, 7977

alloreactive CD8 T cell tolerance re-
quires B cells, MHC class II and,
165

anergy and function of, sarcoidosis, 746
antiviral-activated, paracrine-induced

responsiveness, 6872
apoptotic cell-mediated immunoregula-

tion of, 3018
BLT1 expression required for allergen-

induced AHR, 1170
BM-derived, exposed to RvE1, apopto-

sis of activated CD4 T cells in-
duced by, 4534

BM-derived IK, tumoricidal activity of,
6654

C3 deficiency associated with impair-
ments in DCs, memory B cells and
Treg cells, 5158

CD8, in �� T cell development modu-
lating AHR, 309

CD8, role of maturation in tolerance to
adenovirus 2 vectors, 1345

CD11cCD11b, role in i.v. tolerance and
EAE suppression, 2483

CD103, replenished by CX3CR1c-kit
BM cells, 6178

in cell-mediated cytotoxicity, review, 11
clathrin-mediated endocytic pathway in

dsRNA-induced IFN-�, 5522
CSE-induced oxidative stress suppresses

production of IL-23 and IL-12,
1536

defective Ag presentation limits CD4 T
cell help for CD8 T cells, 155

differentiation induced by Ep1.B, 6859
differentiation signals induce antiinflam-

matory properties in adult micro-
glia, 8288

differentiation with PGE2 promotes
Th17 cell differentiation, 721

DXS prevents TLR4-induced matura-
tion, 878

effect of GM-CSF and G-CSF on infil-
tration during LV remodeling after
MI, 5691

efficiency of MHC:peptide complex ac-
quisition and cross-presentation,
3212

epidermal and dermal, different activa-
tion and migratory behaviors, 418

ES-derived, genetic modification to
avoid alloreactions, 6635

express thrombin receptors triggering
PARC induction and chemotaxis,
1215

fusions with breast carcinoma cells,
stimulate Treg cell expansion, 808

H. capsulatum cyclophilin A mediates
attachment to VLA-5, 7106

IFN-� and NO in apoptotic cell-induced
immunosuppression via, 3277

IFN-I-induced NKT cell-mediated CD8
T cell priming by, 1633

IL-10-expressing, induce Ag-specific
tolerance, experimental asthma,
7230

IL-12 production increases CCL1 and
CCL17 levels augmenting CD8 T
cell activation, 8576

immature, migration impeded by MGL,
3148

induction and autoimmune inflamma-
tion, anergic iNK T cells, 2438

inflammatory, alum adjuvant stimulates
via NALP3 inflammasome activa-
tion, 3755

interaction with L. braziliensis infected
cells induces TNF-�, 6473

interactions among T cells, cytokines
and, during dengue virus infection,
5865

interactions with thymocytes near CCR7
ligand source, thymic cortex, 7014

ion channels modulate functions of,
6803

LEK1 in regulation of T cell immunity
against C. trachomatis, 4037

lipopolysaccharides from B. pertussis
and B. parapertussis modulate
functions of, 208

LPS-treated, upregulate SPI-6 and are
susceptible to killing by CTLs,
8356

modulate response to P. aeruginosa in
immune dysfunction model, lung,
8513

mucosally delivered, activate T cells,
2356

MyD88 and TRIF in TLR4-induced
maturation, 1849

myeloid, infection with L. monocyto-
genes causes suppression of T cell
functions, 4976

myeloid, OmpA expression in E. coli
prevents maturation and induction
IL-10 and TGF-�, 2672

myeloid, TRM-2 induces Ag uptake and
retention, 7863

myeloid-derived, differential IL-12 and
IL-23 production by, 5120

nanoparticle-labelled, effect of mTOR
inhibition on tolerogenic function,
allogeneic HCT, 4770

Notch signaling supports T cell-medi-
ated regulation and IL-2-dependent
IL-17 production, 8189

OK432-activated, kill tumor cells via
CD40/CD40L interactions, 3108

osteopontin expression amplifies IL-17
production by CD4 T cells, EAE
and MS, 7480

PDCA-1 expressing, host T. gondii in-
fection, 8485
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PKC� recruited by T cell-DC ISs, 4852
plasmacytoid, acquire opsonized Ag

causing CD4 and CD8 T cell acti-
vation, 3811

plasmacytoid, aging impairs IRF-7 regu-
lation in, during TLR9 activation,
6747

plasmacytoid, impaired restoration in
HIV-1-infected patients, 2887

plasmacytoid, regulate inflammatory
responses via gp96 and CD91,
6525

PME-CD40L, IL-12-dependent priming
of CD28 REHA CTLs by, 5296

pro-oxidative, Nrf2 disruption stimulates
Th2-like responsiveness, 4545

RAPA-conditioned, IL-1� secretion
stimulates ST2L and resistance to
maturation of, 62

receptor triggering causes activation and
cytotoxic immunity, 3422

require NF-�B2 pathway for soluble Ag
cross-presentation, 354

S. aureus-induced plasmacytoid, activa-
tion and IgG-mediated memory
response, 3823

schistosome eggs stimulate IL-23 and
IL-1 production which induce Th17
cells, 8559

SLAM-SLAM interactions between
iNKT cells and, triggers NKT2 cell
differentiation, NOD mouse, 869

splenic CD8CD205, Foxp3 Treg cells
induced by, 6923

subset receptor to VRP expresses IL-32,
4010

T. cruzi-infected, TLR9, activation in,
1333

T cell stimulation by, affected by canna-
binoids, 3057

TGF-� sustains default tolerogenesis via
IDO, 5194

Tim-3, increased by Gal-9, effect on
antitumor immunity, 7660

TLR4 essential for subset specialization
and maturation, 2455

TRAIL- and TNF-�-dependent apopto-
sis induced by B. malayi microfi-
lariae, 7081

transcriptional targeting for induction of
T cell tolerance, 4495

transfer of surface molecules to, CD4 T
cell priming, 3965

tumor-educated tolerogenic, down-regu-
late CD3
 and T cell apoptosis,
3089

uncoupling induced processing from
maturation after exposure to SEA,
7562

WASp expression by, regulates naive
CD8 T cell activation, 1135

Y. pestis evades TLR4-dependent IL-
12(p40)2 induction by, 5560

Dengue virus, interactions among DCs, T
cells and cytokines during infec-
tion, 5865

15-Deoxy-�12,14-prostaglandin J2, sup-
presses MCP-1 via MKP-1 induc-
tion, IFN-�-stimulated astrocytes,
8642

Dermatitis, chronic allergic, cathelicidins
inhibit HA-induced cytokine re-
lease, 3915

Desmoglein, T cells reactive to, evaluating
pathogenicity using murine PV,
1526

Desmoglein 3, pemphigus vulgaris IgG
inhibits transinteraction mediated
by, 1825

Dextran sulfate, TLR4-induced maturation
of DCs prevented by, 878

DH reading frame 1, regulation of B cell
repertoire development through,
8416

DH reading frame 2, alters B cell develop-
ment and Ab production, 8409

Diabetes
BLys neutralization ameliorates islet-

directed autoimmunity, NOD
mouse, 8133

diverse IFN-� roles in immune inflam-
mation, 6964

effect of Idd6 locus genes, CD4 iNKT
cells, NOD mouse, 1753

effector T cells resistant to regulation
via Treg cells, 7350

IL-2 allelic variants in CD4Foxp3 Treg
cells and resistance to T1D, NOD
mouse, 6283

iNKT cell maturation inhibits autoim-
mune pathogenesis, NOD mouse,
6789

innate immune response induction via
TLR2 and dectin 1 prevents T1D,
NOD mouse, 8323

mechanism of NK cell defect in NOD
mice, 7073

type 1, antigen dependence of T reg cell
transfer of, NOD mouse, 4516

type 1, oligoclonal memory CD4 T cells
protect against, NOD mouse, 1798

Dioxin, CD4CD25 Treg cell gene expres-
sion analysis after TCDD treat-
ment, mouse, 2382

Dipeptidyl peptidase IV, inhibition of, en-
hances eotaxin-mediated eosinophil
recruitment, 1120

DLNs. see Lymph nodes, draining
DNA-dependent activator of IFN regula-

tory factors, RHIM controls NF-�B
activation via, 6427

DNA vaccine, tolerizing, efficacy in hyper-
glycemia reversal, 8298

D-Dopachrome tautomerase, angiogenic
potential regulated by MIF and,
NSCLC, 2330

DPPIV. see Dipeptidyl peptidase IV
Draining lymph nodes, peripheral, alpha

virus vaccination stimulates muco-
sal immunity, 574

Drak2. see Death-associated protein ki-
nase-related apoptosis-inducing
kinase-2

Dsg3. see Desmoglein
Dual oxidase-based antimicrobial system,

inhibited by P. aeruginosa pyocya-
nin, airway epithelial cells, 4883

Duox system. see Dual oxidase-based anti-
microbial system

Dust mites, B, tropicalis Blo t 5, NMR
structure and IgE epitopes, 2586

DXS. see Dextran sulfate
Dynamin 2, regulates granule exocytosis,

NK cell-mediated cytotoxicity,
6995

E-prostanoid 2 receptors, eosinophil traffick-
ing inhibited by PGE2 via, 7273

E47, controls development and cell cycle
quiescence, hematopoietic stem
cells, 5885

Ea transgene, protection by, mouse model
of SLE, 3651

EAA. see Experimental allergic asthma

EAE. see Experimental autoimmune en-
cephalomyelitis

Early B cell factor, B cell lineage specifi-
cation by IL-7 via, 383

Early growth response gene, B cell devel-
opment regulated by, 4590

EAU. see Experimental autoimmune uve-
itis

EBF. see Early B cell factor
EBF1, essential for B-lineage priming,

3364
EBV. see Epstein-Barr virus
ECP. see Extracorporeal photopheresis
Efb. see Extracellular fibrinogen binding

protein
Egr2, required for Bcl-2 induction during

positive selection, 7778
Eicosanoid, ROS and production of, re-

quires PI3K-dependent Btk activa-
tion, Ag-stimulated mast cells,
7706

Elastases, neutrophil, P. aeruginosa, medi-
ates innate host protection against,
4945

Electrotaxis, of lymphocytes, 2465
Elf-1, dephosphorylation by PP2A, con-

trols T cell expression of CD3� and
FcR�, SLE, 3658

ELPs. see Exosomes-like particles
EMP1. see Erythrocyte membrane protein

1
Emphysema, cigarette smoke-induced, per-

sistence of CD8 T cell oligoclonal
expansions, lung, 8036

Encephalitis
experimental HSV, microglial cell acti-

vation and lymphocyte infiltration
following infection, 6417

Toxoplasma, controlled by gp130, astro-
cytes, 2683

Endocytosis
clathrin-mediated pathway in dsRNA-

induced IFN-�, DCs, 5522
H2-Kd molecule, increased by APLP2,

1978
Endoglycan, ligand for vascular selectins,

1480
Endoplasmic reticulum, role of stress in

adaptive T cell immunity, 256
Endoplasmic reticulum aminopeptidase

associated with antigen processing,
regulates processed peptides pre-
sented by MHC1, 6275

Endosomes, in MHC II presentation of
melanoma cell gp100 epitopes,
7843

Endothelial cells
activated by TNF-�, evolution of the

inflammatory response, fish, 5071
brain microvascular, cannabinoids pro-

tect against HIV-1 G120-mediated
insults, 6406

effect of 15-LO-modified HPL3 effect on
inflammatory response, 2821

human, CD40-inducible VEGF facili-
tated by mTORC2 and Akt, 8088

pancreatic islet, CD86 expression and T
cell adhesion and migration, 6109

proliferation inhibited by IFN-��in-
duced HIF-1�, 1052

SR-BI induction in simvastatin enhance-
ment of HDL-induced NOS activa-
tion, 7332

Src kinase/NADPH oxidase pathway,
alveolar macrophages promote
PMN TEM via, 8735

Endothelium
CD14 in LPS detection by, 1446
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IL-16 in leukocytes, placental tropho-
blasts and, preeclampsia, 4418

leukocyte capture by, in response to Stx
mediated by FKN and CX3CR1,
1460

Endotoxin, passive immunization against
cachectin/TNF protects against le-
thal effect of, Pillars of Immunol-
ogy, 7

Enterococcus faecalis, immune evasion via
C3 and iC3b cleavage by GelE,
6328

Enterocytes, TAK1 prevents epithelium
apoptosis and ileitis and colitis de-
velopment, 1143

Enterotoxin A, S. aureus, inhalation in-
duces IFN-� and CD8 T cell-de-
pendent lung pathology, 3698

Enterotoxin gene clusters, immune cell
activation by egc- encoded supe-
rantigens from S. aureus, 5054

Eomesodermin, T-bet and, direct T cell
differentiation to Th1 or Th17,
8700

Eosinophilia, RSV vaccine enhanced,
RSV-specific memory T cell levels
critical for inhibiting, lung, 7958

Eosinophils
antifungal immunity mediated by

CD11b, 2907
apoptosis inhibited by RAs, 7689
development of, Icspb in, 5045
differentiated ex vivo from normal bone

marrow, mouse, 4004
eotaxin mediates recruitment and func-

tion of, pediatric ulcerative colitis,
7390

inhibition of DPPIV enhances eotaxin-
mediated recruitment, 1120

in RSV vaccine-enhanced disease, 6692
trafficking, inhibited by PGE2 via EP2

receptors, 7273
TSLP induces responses dependent on,

4311
Eotaxin

DPPIV inhibition enhances eosinophil
recruitment mediated by, 1120

mediates eosinophil recruitment and
function, pediatric ulcerative colitis,
7390

Ep1.B, DC differentiation induced by,
6859

EP4 receptor, PGE2 exerts catabolic effects
via, osteoarthritis cartilage, 5082

Ephrin A2, tumors positive for, CD8 T
cell enhancement of recognition of,
7721

Epidermal growth factor, tetraspanins reg-
ulate ADAM10-mediated cleavage
of TGF-� and, 7002

Epinephrine, baseline output and innate
cytokine profiles, 1737

Epithelial cells
airway, P. aeruginosa pyocyanin inhib-

its Duox system, 4883
colonic, differential regulation of che-

mokines by IL-17, 6536
cortical, thymic cross-talk regulates DL4

expression on, 8199
respiratory, inactive form of vitamin D

converted to active form, 7090
thyroid, hyperplasia and fibrosis pro-

moted by TNF-�, IFN-�-deficient
NOD mouse, 2238

Epstein-Barr virus
effector memory CD8 T cells specific

for, levels and viral load, RA, 991

TCR�-chain and CD8 T cell responses
to CMV and, 7853

ERAAP. see Endoplasmic reticulum ami-
nopeptidase associated with antigen
processing

Erlichia, CD11c identifies subpopulation
responsible for antibody responses
during infection, splenic plasma-
blasts, 1375

ERP57, controls CRT translocation in im-
munogenicity of tumor cell death,
2533

Erythrocyte membrane protein 1, P. falci-
parum, interaction with polymeric
IgM, 1988

Erythrocyte protein band 3, bound and
presented by CLL cells, 3674

Erythropoietin receptor, potency of anti-
bodies to, correlates with affinity,
1282

Escherichia coli
hemolysin, intestinal mast cell activation

by, 1438
OmpA expression in, prevents mDC

maturation and induction IL-10 and
TGF-�, 2672

Tyk2 signaling in host defense against,
via IL-23-induced IL-17 production
by �� T cells, 2071

Estrogens, lymphopoiesis inhibited by
sFRP1 inducible by, 6061

ESX-5 secretion system, modulates macro-
phage response to M. marinum,
7166

Ethanol
enhances neutrophil tether growth and

rolling on P-selectin, 2472
TRIF and IRF-3 TNF promoter binding

causes macrophages dysregulation
and steatosis induced by, 3049

ets oncogene, PU.1 related to, Pillars of
Immunology, 1597

Evolution
comparative, CR1 and CR2, human and

mouse, 2953
conserved CD8 memory differentiation

signature, B cells and T cells, 1859
of innate immunity genes, balancing

selection and, 1315
novel C1q family member in Am-

phioxus, 7024
purple sea urchin 185/333 in posttran-

scriptional modifications and im-
mune diversity, 8585

role of factor C in complement activa-
tion, horseshoe crab, 7994

thymic epithelial phenotype requires
BMP, mouse and zebra fish, 5272

TNF-� activates endothelial cells, fish,
5071

Exocytosis, granule
dynamin 2 regulated, NK cell-mediated

cytoxicity and, 6995
regulated by Rab27a, neutrophils, 3793

Exosomes, tolerized, prevent allergic reac-
tions, tolerized mice, 1519

Exosomes-like particles, thymic, Treg cell
induction by, 5242

Exotoxin C, streptococcal, MHC class II
�-chain engagement and allelic
discrimination by, 3385

Experimental allergic asthma, mitochon-
drial dysfunction and, 3540

Experimental autoimmune encephalomyeli-
tis

ameliorated by GAT-1 regulated T cell
mediated immune responses, 8226

CD11cCD11b DCs in i.v. Ag tolerance
and suppression of, 2483

development blocked by MAPs, 3301
IL-13 production by Treg cells protects

against, 954
immunomodulatory properties of ber-

bamine via STAT4 and IFN-�,
1491

inflammation and demyelination regu-
lated by STAT4 isoforms, 5681

iNK T cells infiltrate CNS via CD1d,
2321

osteopontin expression amplifies IL-17
production by CD4 T cells, MS
and, 7480

PAF production dependent on group
IVA cPLA2/LysoPAFAT axis, spi-
nal cord, 5008

prevented and ameliorated by lithium,
338

retrogenic modeling associates T cell
frequency with pathogenicity, 136

spontaneous, myelin-specific T cell en-
try into CNS, 4648

spontaneous, Treg cells and age-associ-
ated onset, 4638

suppressed by BCG, 6201
suppressed by immunomodulatory activ-

ity of bilirubin, 1887
Th1 cells facilitate Th17 cell entry to

CNS, 3750
transplantation of BM expressing MOG

prevented progression of, 7571
Experimental autoimmune uveitis, amelio-

rated by iNKT cell activation, 4791
Experimental cerebral malaria, P. berghei

ANKA, LIGHT-LT�R blockade
protects from, mouse, 7458

Experimental cryptococcosis, IFN-�/� re-
quired for cytokine response polar-
ization, 566

Experimental sepsis, cPLA2� modulates
lipid and protein mediators of in-
flammation, 3558

Experimental visceral leishmaniasis, cura-
tive therapy with amphotericin B in
stearylamine-bearing cationic lipo-
somes, 1386

Experimentally-induced arthritis, controlled
by loci on chromosome 15 via IL-6
and lymphocyte proliferation, 1307

Extracellular fibrinogen binding protein, S.
aureus, inhibits C3d interaction
with CR2, 7463

Extracellular signal-regulated kinases
ERK 1/2, Nef-induced HIV-1 transcrip-

tion involves PKC�, Lck and, 8425
Erk2 regulates CD8 T cell proliferation

and survival, 7617
neuroprotective effects of TGF-�1 medi-

ated via inhibition of phosphoryla-
tion of p47phox and, 660

Extracorporeal photopheresis, inhibits sen-
sitization and effector phases via
IL-10 and Treg cells, CHS, 5956

Eyes
EAU ameliorated by iNKT cell activa-

tion, 4791
gene expression profiling in autoimmune

uveitis, 5147
Ezrin-radixin-moesin, ROCK-dependent

phosphorylation, in regulation of
Fas-mediated apoptosis, Jurkat
cells, 5963
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Factor C, in complement activation, horse-
shoe crab, 7994

Factor H
binding as complement evasion mecha-

nism, F. necrophorum, 8624
complement activation involves interac-

tion of PTX3 with, 8433
H. influenzae interaction with, 537
map of GAG and C3b binding sites on,

2610
species-specific interaction of S. pneu-

moniae CbpA with, 7138
Factor I, interaction with A� in AMD

pathogenesis, 712
Fas

AICD mediated by, in Th17 cells, 190
apoptosis mediated by, regulated by Rho

and ROCK-dependent ERM phos-
phorylation, Jurkat cells, 5963

expression by Ag-specific T cells affects
CTL responses, 5912

Fas ligand
B7-H1 cross-linking induces apoptosis

via ROS, JNK and, EBV-trans-
formed B cells, 6158

engineered splenocytes, transplantation
tolerance to cardiac allografts in-
duced by, 931

Fibroblasts, T. cruzi activated IRF-3 path-
way triggers IFN-�, macrophages
and, 7917

FimH, novel TLR ligand, 6702
Fish, M-CSF genes organization and ex-

pression, 3310
FK506, cyclosporin A and, induce

TGF�R-triggered signaling cas-
cades, 2831

FKN. see Fractalkine
Flagellin

histone acetylation and, induce cytokine
expression, L. pneumophila infec-
tion, 940

hypervariable region deletion abrogates
activation of TLR5-dependent im-
munity, 2036

P. aeruginosa control requires recogni-
tion of LPS or, lung, 586

Fli-1, modulates MZ- and FO-B cell de-
velopment, 1644

FLIP, cytosolic, CD40L protects from
TRAIL-induced apoptosis via NF-
��, Bcl-xL and, in B cell lym-
phoma, 1001

Foam cells, formation induced by C. pneu-
moniae, requires MyD88 and LXR,
7186

Formyl peptide receptor-like 1, CCL2 in-
duced by SSA via, monocytes,
4332

4–1BB
CD8 effector T cell differentiation by

costimulation of OX40 and, 7728
enhances proliferation of beryllium-spe-

cific T cells, chronic beryllium dis-
ease, 4381

induces HSC differentiation to macro-
phages, 3923

4Ig-B7-H3, expressed by anterior pituitary
progenitor cells, 6073

FOXO1, regulates L-selectin and homing
molecules, T cells, 2980

FOXO3a, Tat-induced, mediates apoptosis
of HIV- infected CD4 T cells, 8460

Foxp3
CD4CD25 Treg cell differentiation regu-

lated by IRF-1 via, 1673
CD28/B7 induced FOXP3 regulates

CD25, CD4CD25- T cells, 1025

expressed by CD4-CD8- thymocytes in
the absence of TCRs, letter, 857

FoxP3 gene, germline mutation in, and
homeostatic proliferation, scurfy
mice, 2399

FPRL1. see Formyl peptide receptor-like 1
Fractalkine, leukocyte capture by endothe-

lium in response to Stx mediated
by CX3CR1 and, 1460

Francisella tularensis
live vaccine strain induces macrophage

alternative activation, 4159
LPS O Ag, complement-mediated lysis

and C3 deposition regulated by,
5568

FRCs. see Reticular stromal cells, fibro-
blast-type

Friend virus, coinfection activation of B
cells prevents immune control of
infection, 3432

Frizzled-related protein 1, soluble, estro-
gen-inducible, lymphopoiesis inhib-
ited by, 6061

�-L Fucosidase, role in extravasation of
leukocytes, 2407

Fungi, antifungal immunity mediated by
CD11b, eosinophils, 2907

Fusarium spp., keratitis induced by,
MyD88 regulation dependent on
TLR4 and IL-1R1, 593

Fusobacterium necrophorum, factor H
binding as complement evasion
mechanism, 8624

Fyn kinase, SAP-Fyn interactions during
NK T cell development, 2311

G protein-coupled receptor, RGS13 controls
responses evoked by, mast cells,
7882

Galectins
Gal-1 promotes Ig production during

plasma cell differentiation, 4570
Gal-3 as negative regulator of LPS-me-

diated inflammation, 2781
Gal-9 increases Tim-3 DCs and CD8 T

cells and enhances antitumor im-
munity, 7660

�-Aminobutyric acid transporter 1, T cell
mediated immune responses regu-
lated by, EAE ameliorated by,
8226

Gangliosides
GD2 immunization with mimotype, in-

duces CD8 T cells recognizing ad-
hesion molecules on tumor cells,
6644

NeuGcGM3 Ab response in non-small
cell lung cancer patients, 6625

Gastritis, autoimmune
effector T cell enrichment and, 5895
effector T cell-induced susceptibility to

Treg cell suppression, 1908
GATA1, D6 expression regulated by, leu-

kocytes, 3353
gD. see Glycoprotein D
GD2, immunization with mimotype, in-

duces CD8 T cells recognizing ad-
hesion molecules on tumor cells,
6644

Gelatinases, GelE, immune evasion by E.
faecalis via C3 and iC3b cleavage
by, 6328

Gelsolin, binds LTA and modulates cellu-
lar response to LPS, 4936

Gene expression profiling
in autoimmune uveitis, 5147
comparison between memory and naive

B cells, 27

Gene related to anergy in lymphocytes,
ubiquitinates CD40L during T cell
anergy induction, 1622

Germinal center, B cell induction of A:T
mutations dependent on cellular
environment, 7835

Gfi1. see Growth factor-independent-1
GITR. see Glucocorticoid-induced TNF

receptor
Gleevec. see Imatinib mesylate
Gliadin, IL-1 controls IL-23 response in-

duced by, celiac disease, 4457
Gliomas, intracerebral murine, TLR li-

gands in local treatment, 6720
Glomerulonephritis

crescentic, aggravated by CCR5 defi-
ciency, 6546

Fc�RIII and Fc�RIV in induction by
switch variant mAbs, 8745

Glucocorticoid-induced TNF receptor, ex-
pression regulated by NF-�B and
NFAT, T cells, 5405

Glycogen synthase kinases
GSK-3 in CD4 T cell responses, 8363
GSK-3� regulates IFN-� production,

TLR4-stimulated innate immune
cells, 6797

Glycoprotein D, HSV2, immunodominant
epitopes recognized by CD4 T
cells, HSV1 and HSV2 seropositive
subjects, 6604

Glycosaminoglycan, map of binding sites
for C3b and, on Factor H, 2610

GN. see Glomerulonephritis
Gold, T cells specific for, interaction with

APCs, gold allergy, 8096
Goodpasture antigen, central tolerance reg-

ulates B cells reactive with
�3(IV)NC1 collagen, 6092

gp70, genetic control of serum retroviral
expression of, lupus nephritis, 2846

gp96, inflammatory responses regulated by
pDCs via CD91 and, 6525

gp120, HIV-1, cannabinoids protect
against insults mediated by,
BMECs, 6406

gp130
controls Toxoplasma encephalitis, astro-

cytes, 2683
facilitates neutrophil/macrophage re-

cruitment and activation, acute ex-
perimental colitis, 3586

gp340, promotes macrophage infection by
HIV, 2065

GPCR. see G protein-coupled receptor
Gr1high, CCR2 mediates release from bone

marrow, 5579
Graft versus host disease

acute, role of TLR9 in, 6132
alloreactive T cell-mediated, blocking

by anti-CXCR3 Ab, 7581
inhibited by breaking of CD8 T cell

tolerance via CD40 ligation, 7380
model of, IL-15 as costimulator of auto-

reactive CD8 T cells, 1109
murine, CTL-promoting effects of CD40

result in B cell elimination, 47
GRAIL. see Gene related to anergy in

lymphocytes
Granulocyte colony-stimulating factor,

GM-CSF and, effect on infiltration
during LV remodeling after MI,
5691

Granulocyte-macrophage colony-stimulat-
ing factor

G-CSF and, effect on infiltration during
LV remodeling after MI, 5691
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lipoxin A4 regulates signaling by, eosin-
ophilic granulocytes, 8688

Granulocytes
CD97 Ab treatment curtails migration

of, 6574
eosinophilic, lipoxin A4 regulates GM-

CSF signaling by, 8688
neutrophil, oxidative burst controlled by

phospholipids in, 4347
Granzyme B, expression by Treg cells,

transplant survival maintained by,
4752

Granzyme C, in CTL-mediated killing,
alloimmune responses, 7810

Granzymes, role in LLO-induced T cell
apoptosis, 1365

Graves’ disease
aberrant expression of IGF-1R, B cells,

5768
TSH and IGF-1R in, 4397

Growth factor-independent-1, restricts B
cell-mediated autoimmunity, 6222

GSK. see Glycogen synthase kinases

H2-Kd molecule, APLP2 increases endocyto-
sis of, 1978

HA. see Hyaluronan
HAART. see Highly active antiretroviral

therapy
Haemophilus influenzae, interaction with

factor H, 537
Heart

CD4 T cells mediate cardiac allograft
rejection, B cell-deficient mouse,
5257

effect of GM-CSF and G-CSF on DC
infiltration during LV remodeling
after MI, 5691

MSC infusion prolongs transplant sur-
vival via Treg cell expansion, 3933

PKC-�-mediated T cell survival, in car-
diac allograft rejection, mouse, 513

transplantation tolerance to cardiac allo-
grafts induced by FasL-engineered
splenocytes, 931

Heligmosomoides polygyrus, suppresses
mucosal IL-17 production, 2414

Helminths, IgE induced by infection, 6697
Hematopoietic stem cells

CD137 induces differentiation to macro-
phages, 3923

chromosome 4 QTLs, affects cycling of
HSPC via TGF-�2, 5904

E47 controls development and cell cycle
quiescence, 5885

transplantation, allogeneic, effect on
mTOR inhibition on tolerogenic
function of nanoparticle-labelled
DCs, 4770

transplantation, CD56brightCD16low NK
cell subset in early posttransplant
period, 2227

Heme oxygenase 1, LPS induces NQO1
and, via Nrf2, monocytes, 6730

Hemochromatosis, inflammatory responses
in, reveal role for iron in cytokine
regulation, macrophages, 2723

Hemolysin, E. coli, intestinal mast cell
activation by, 1438

Hemopexin, deficiency dampens mercury-
induced autoimmune response,
1937

Hemophilus influenzae, encapsulated, mu-
cosal clearance requires TLR and
NOD1, 7909

Hemoxygenase-1
HO-1 gene induction via NF-�B, mono-

cytes, 4113

LTA induces expression via TLR2/
MyD88/c-Src/NADPH oxidase
pathway and Nrf2, tracheal SMCs,
5098

Hepatitis
IL-17RA and regulation of IL-17 pro-

duction, T cells, 7473
T cell-mediated fulminant, protection by

CD4CD25 Foxp3 Treg cells, 7221
Hepatitis B virus

acute infection by, PD-1 in CMV-spe-
cific CD8 T cell attrition, 3741

interaction between RANTES variant
and CCR5 �32 and recovery from,
7944

UBP43 inhibition reduces replication of,
6467

Hepatitis C virus
design and processing of epitomized

CTL epitopes, 6361
enhanced CD16 effector CD8 T cell

numbers in chronic infection, 4219
hepatocytes sensitized to TRAIL-in-

duced apoptosis by, 4926
immune escape via hole in T cell reper-

toire, 6435
T cell specific for, PD-1 levels affect

viral persistence, 8215
Th17 cells specific for, suppressed by

TGF-�, 4485
Hepatocytes

COX-2 expression accelerates LPS-in-
duced acute liver failure, 8027

sensitized to TRAIL-induced apoptosis
by HCV via caspase-9, 4926

Hepoxilin A3, MRP2 regulates mucosal
inflammation via, 8044

HER-2/neu, HLA-A*0201-binding epitope
with antitumor properties, 146

Herpes encephalitis, experimental, micro-
glial cell activation and lymphocyte
infiltration following infection,
6417

Herpes simplex viruses
brain infection controlled by TLR2 and

TLR9, 8604
HSV1, CXCL10 deficiency dysregulates

CXCR3 signaling, 7985
HSV1 reactivation, induced by MPA

inhibition of viral-specific CD8 T
cell effector function, 969

HSV2 gD immunodominant epitopes
recognized by CD4 T cells, HSV1
and HSV2 seropositive subjects,
6604

High density lipoprotein 3, 15-LO-modi-
fied, effect on inflammatory re-
sponse, ECs, 2821

High mobility group box 1 protein
CaMK IV mediates shuttling during

LPS stimulation, macrophages,
5015

inhibits apoptotic neutrophil phagocyto-
sis via PS, 4240

splenectomy reduces serum levels and
protects against sepsis lethality,
3535

systemic release during murine influ-
enza, 1454

Highly active antiretroviral therapy, long-
term, CD4 T cell restoration after,
1573

Histone methyltransferases, G9a function
in B and T lymphocytes, 485

Histones
acetylation of, flagellin and, induce cy-

tokine expression, L. pneumophila
infection, 940

H4, PKC�II augments NF�B-mediated
transcription of CCL11 promoter
via p/CAF and, 3503

Histoplasma capsulatum
cyclophilin A mediates attachment to

DC VLA-5, 7106
LTs as adjuvants during infection, mem-

ory T cells, 8544
HIV

binding by SP-A inhibits infection of
CD4 T cells, 601

cannabinoids protect against Gp120-
mediated insults, BMECs, 6406

gp340 promotes macrophage infection
by, 2065

HIV-Gag-specific T cell deficiency and
poor viral containment, early child-
hood, 8103

IL-37 controls production of cytokines
and, 557

impaired pDC restoration in infected
patients, 2887

individuals infected by, CpG ODNs en-
hance proliferative and effector B
cell responses, 1199

infected CD4 T cells, Tat-induced
FOXO3a mediates apoptosis, 8460

Lck facilitates assembly at plasma mem-
brane, 3706

Nef-induced transcription involves Lck,
PKC� and ERK1/2, 8425

PI4P5-K1� required for entry and T cell
infection, 6882

Tat mediates RON degradation, 1548
TCR diversity and recognition of circu-

lating epitope variants, 5137
type 1, HLA 1 genotypes and heterosex-

ual transmission, 2626
in vitro system modeling establishment

of latency, 7713
HIV-1/SIV-KB9 virus, gp120, T cell effi-

cacy reduced by, 5510
HMBPP. see (E)-4-Hydroxy-3-methyl-but-

2-enyl pyrophosphate
HMGB1. see High mobility group box 1
HMGB1 protein. see High mobility group

box 1 protein
Homeostasis

CD4 FoxP3 T cells, regulated by
CTLA4, 1806

CD8 T cells, role of TSLPs, 7699
complement system, maintained by

Crry, 2732
controlled by CD47, CD103 Treg cells,

5204
FoxP3 germline mutation and prolifera-

tion, scurfy mice, 2399
immune system, B cells and self-reac-

tive T cell ablation, 5748
of LCs, controlled by epidermal

RANKL, 1103
regulation of neutrophil blood counts,

review, 5183
Homing receptor imprinting, T cells, role

of peripheral tissue cells, 3745
Homologous receptors, modeling role of

desensitization in chemotactic navi-
gation, 8335

Horseshoe crab, role of factor C in com-
plement activation, 7994

House dust extract, allergen-induced re-
sponses modified by airway house
dust extract exposure, AHR, 2925

Hox-A10, MafB gene target of vitamin
D3/Hox-A10 pathway, monocyte
differentiation, 5660

HSCT. see Hematopoietic stem cells,
transplantation
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Human leukocyte antigen 1, genotypes and
heterosexual HIV-1 transmission,
2626

Human leukocyte antigens
class I molecules regulate IFN-� pro-

duction via ILT2/CD85j, NK cells,
2368

HLA-A*0201 binding by HER-2/neu
epitope with antitumor properties,
146

HLA-DQ2 complexes with 2 cohorts of
CLIP peptides and, 5451

HLA-DQA1, alloimmune response by
Treg cells inhibited by, 7499

HLA-DR, thyroglobulin peptides associ-
ated with, in thyroid autoimmune
response, 795

HLA-DR/TRC, Art v 1 mugwort aller-
gen immunodominant T cell
epitope interactions with, 3636

HLA-DR4 (shared epitope) in develop-
ment of arthritis, 2869

HLA-DRB1 gene and HLA-DRB5 gene,
uncoupling the roles of, MS, 5473

HLA-E surface expression and associa-
tion with �2m, 5442

peptides eluted from, mass spectrometry
profiling of, 4874

Hyaluronan
cathelicidins inhibit cytokine release

induced by, chronic allergic derma-
titis, 3915

induces AICD via CD44, activated T
cells, 7044

Hyaluronic acid, LMW, increases self-
defense by �-defensin 2 via TLR2
and TLR4, skin, 2103

Hydatid disease, immunity and implica-
tions for vaccine development, re-
view, 6679

Hydrogen sulfide
enhances neutrophil migration, 4287
regulates inflammation via ERK path-

way, polymicrobial sepsis, 4320
(E)-4-Hydroxy-3-methyl-but-2-enyl pyro-

phosphate, APC presentation of, to
V�2V�2 TCRs, 4798

Hyperglycemia, tolerizing DNA vaccine
efficacy in reversal of, 8298

Hyperthermia, febrile, accelerates caspase-
dependent apoptosis, neutrophils,
2636

Hypoxia-inducible factor-1�
IFN-� induced, EC proliferation inhib-

ited by, 1052
regulated via calcineurin and NFAT,

mast cells, 1665

ICOS
expands immunity by augmenting Th2

migration to DLNs, 1019
ligation recruits p50� PI3K subunit to

ISs, 1969
Icsbp. see Interferon consensus sequence

binding protein
Idd3 locus, determines Treg cell function

through CD11b CD11c- APCs,
7449

Idiopathic pulmonary fibrosis, annexin 1 as
autoantigen in, 756

IDO. see Indolamine 2,3-dioxygenase
IFNG gene, CpG methylation induces im-

munosuppression, TILs, 2878
ifng gene, BLIMP attenuates Th1 differen-

tiation via repression of tbx21, bcl6
genes and, mouse, 2338

Ifng locus, T-bet removes Sin3A-HDAC
complexes, drives Th1 differentia-
tion, 8372

Ig-like transcript 2, HLA class I molecules
regulate IFN-� production via
ILT2/CD85j, NK cells, 2368

Ikaros, Notch target gene expression regu-
lated by, thymocytes, 6265

Il18r1 gene, chromatin remodeling during
Th1 and Th2 differentiation, 3346

Ileitis, enterocyte TAK1 prevents epithe-
lium apoptosis and development of
colitis and, 1143

Imatinib mesylate, inhibits CD4CD25 Treg
cells and enhances cancer immuno-
therapy, 6955

Imidazoquinolines, immune adjuvant for
TSLP-mediated allergic T cell re-
sponse, 5340

Imiquimod, as adjuvant, NY-ESO-1 immu-
nization with, malignant melanoma,
776

Immune complexes, FC�RII-mediated up-
take impaired by TLR9, 5219

Immune deviation, vaccination with Sal-
monella-CFA/I protects against
CIA via, mouse, 2741

Immune escape, HCV, via hole in T cell
repertoire, 6435

Immune evasion
by E. faecalis via C3 and iC3b cleavage

by GelE, 6328
FOXP3 Treg cells mechanism in large

condylomata acuminata, letter,
4433

Immune responses
adaptive, Adv vector-induced inflamma-

tory mediators and, dependent on
TLR2 and TLR9, 2134

alloimmune, by Treg cells inhibited by
HLA-DQA1, 7499

alloimmune, granzyme C in CTL-medi-
ated killing, 7810

antipolysaccharide and antiprotein,
memory B cells in, 5306

CD4 and CD8CD60 T cells required for
induction of ragweed-specific mem-
ory IgE responses, 4761

early innate, to P. gingivalis, role of
TLR2, 4141

GAT-1 regulated, T cell mediated, EAE
ameliorated by, 8226

innate, induced by host-derived extracel-
lular nucleic acids, insects, 2705

innate, induction via TLR2 and dectin 1
prevents T1D, NOD mouse, 8323

innate, MRPs modulate NO production
during, macrophages, 3595

innate, regulated by interferon, JNK and
MAPK kinases, synoviocytes, 3252

innate, regulated by RON receptor, 2303
PECAM-1 effect on macrophage-EC-

PMN during, colitis, 2145
polysialic acid expressed on human and

murine leukocytes, 6850
stromal cells shape unique microenvi-

ronment, LNs, 1898
T cell, efficacy reduced by gp120 of

SHIV-KB9 virus, 5510
TCR�-chain and CD8 T cell responses

to CMV and EBV, 7853
against therapeutic proteins, prevention

of, review, 1609
TLR2-mediated immune activation and

virulence, L. monocytogenes li-
poproteins role in, 2028

vigorous humoral, to LcrV, aged ba-
boons, 109

Immunization. see also Vaccination
colocalization of Ag-specific B and T

cells in ectopic lymphoid tissue
following, 3259

GD2 mimotype, induces CD8 T cells
recognizing adhesion molecules on
tumor cells, 6644

modified vaccinia virus Ankara, immu-
nity against HLA ligands identified
by stable isotope labeling, 6371

with NY-ESO-1 with imiquimod as ad-
juvant, malignant melanoma, 776

Immunodepression, induced by IFNG gene
CpG methylation, TILs, 2878

Immunodominance
naive precursor CD8 T cell frequencies

and MHC binding and, 2124
peptide intrinsic, foreign Ags, CD4 T

cells, 3039
Immunoglobulin A

IL-21-induced IgA and IgG isotype
switching regulated by IL-4, naive
B cells, 1767

	 L chain revision in intestinal response,
B cells, 1264

Immunoglobulin class switch recombina-
tion, Mut S homolog 5 in, 8450

Immunoglobulin E
induced by helminth infection, 6697
induces CCL22 secretion, basophils,

5653
mast cell survival induced by, requires

ROS, 3850
ragweed-specific responses, CD4 and

CD8CD60 T cells required for in-
duction of, 4761

Immunoglobulin G
Ag sequence from constant domains

processed for MHC II presentation,
7062

camelid, originate from same IgH locus,
2001

IL-21-induced IgA and IgG isotype
switching regulated by IL-4, naive
B cells, 1767

inactivated, reconstituted by anti-IgG1
hinge autoautoantibodies, 3183

pemphigus vulgaris, inhibits Dsg 3-me-
diated transinteraction, 1825

peptide on MHC class II molecules, B
cells induce tolerance by presenta-
tion of, 1153

Immunoglobulin G1, CH2 domain dele-
tions and Fc effector functions,
4107

Immunoglobulin genes, SHM in absence
of AICDA, 1299

Immunoglobulin H, camelid IgGs originate
from same IgH locus, 2001

Immunoglobulin M, polymeric, P. falcipa-
rum EMP1 interaction with, 1988

Immunoglobulin receptors
aspartic acid position 265 in CH2 do-

main in Fc-associated effector func-
tions, 6664

Fc�R, interaction with Ii modulates in-
tracellular trafficking, 2572

Fc�R, Rap1 required for phagocytosis
dependent on, 5501

Fc�R and Ab therapy for colonic metas-
tases to liver, 6829

Fc�R-induced phagocytosis, role of Btk
and Tec kinases, 288

FC�RII-mediated immune complex up-
take impaired by TLR9, 5219

Fc�RIIB aggregation, peripheral IgM B
cell activation inhibited by, 5350
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Fc�RIII and Fc�RIV in induction by
switch variant mAbs, GN, 8745

FcR, neonatal, engineered for Ag deliv-
ery, 7550

FcR�, Elf-1 dephosphorylation by
PP2A, controls T cell expression of
CD3� and, SLE, 3658

inside-out Fc�RI regulation by PP2A,
4080

MHC I-related neonatal IgG, IFN-� ac-
tivation of JAK/STAT-1 pathway
regulates, 449

regulation of high affinity Fc
RI signal-
ing by SHP1, 5414

Immunoglobulins
dsRNA triggers CSR via TLR3 and

BAFF, B cells, 276
galectin-1 promotes production of, dur-

ing plasma cell differentiation,
4570

IgG1 Abs, sialic acid residues essential
for anaphylactic activity, 8308

mechanism of secondary VH gene rear-
rangement, human B cells, 7825

Immunological synapses
CD4 movement in and out of, 8248
CD28 localization in central region of,

7639
ICOS ligation recruits p50� PI3K sub-

unit to, 1969
n-3 PUFA suppresses activation of sig-

naling proteins at, via lipid rafts, T
cells, 6236

T cell-DC, PKC� recruited by, 4852
Th1 and Th2 form distinct, 393

Immunosuppression
apoptotic cell-induced, role of IFN-�

and NO in, via dCs, 3277
Bid in cutaneous apoptosis and, induced

by UV, 3077
Immunosurveillance, melanoma metastases

in lung, mediated by CD8 T cells,
EBI-3-deficient mouse, 6148

Immunotherapy
for cancer, imatinib mesylate inhibits

CD4CD25 Treg cells, effect on,
6955

colonic metastases to liver, Ab therapy
and Fc�R, 6829

MHC class I TRC-engineered anti-
melanoma CD4CD25- T cells, 1063

NeuGcGM3 Ab response in non-small
cell lung cancer patients, 6625

Treg cells modulate antiviral memory
cell pathogenicity, 1161

Indolamine 2,3-dioxygenase
essential for pDC-induced generation of

adaptive Treg cells, 5396
TGF-� sustains default tolerogenesis

via, DCs, 5194
Infections

bacterial, macrophage polarization in,
review, 3733

bacterial, IFN-� induces erosion of CD8
T cell memory during, 1700

chronic, Treg cell accumulation pro-
motes reactivation of, aged hosts,
1835

NKT cell rapid responses self-terminat-
ing during, 2292

viral, iNK T cell responses to, 4452
Inferferon-regulatory factors, IRF-3, TRIF

and, TNF promoter binding causes
macrophages dysregulation and
steatosis induced by ethanol, 3049

Inflammasomes, NLRP3 mediates activa-
tion by alum, 17

Inflammation

acrolein suppresses LPS-induced inflam-
matory cytokines, lung, 736

acute, oncostatin M receptor-� in, 2174
acute, IL-6 regulates neutrophil traffick-

ing via STAT3, 2189
Adv vector-induced mediators, adaptive

immune responses and, dependent
on TLR2 and TLR9, 2134

airway, IL-33 induces Ag-specific IL-5
T cells and promotes, 4780

airway, Th17 cells mediate AHR and,
mouse, 4089

airway, TSLP reversal of, via Th2 inhi-
bition, 6557

allergic, mediated by alveolar macro-
phage production of IL-17, asthma,
6117

alum adjuvant stimulates DCs via
NALP3 inflammasome activation,
dendritic cells, 3755

autoimmune, DC induction and, anergic
iNK T cells, 2438

CCR1 regulates cell infiltration, renal
I/R injury, 8670

cPLA2� modulates lipid and protein
mediators of, experimental sepsis,
3558

demyelination and, regulated by STAT4
isoforms,. EAE, 5681

effect of 15-LO-modified HPL3 effect
on, ECs, 2821

enhanced by arginase inhibition, allergic
airway disease, 4255

evolution of, TNF-� activates endothe-
lial cells, fish, 5071

immune, diverse IFN-� roles in, 6964
induced by dectin-1, 3549
intestinal, RELM� augments CD4 T cell

IFN production and, 4709
involvement of Wnt-Frizzled signals in,

review, 4441
KDEL-retained Ag induces proinflam-

matory B cell response, 256
LFA-1 and Src family kinase in neutro-

phil transmigration across inflamed
endothelium, 8660

LPS-mediated, GAL-3 as negative regu-
lator of, 2781

lung diseases, infiltrated neutrophils ac-
quire novel chemokine receptor
expression, 8053

macrophage responses modulated by
PAP2, 1948

myelin sheath sulfatide activates re-
sponses in brain-resident immune
cells, 8077

novel antiinflammatory properties of
S-nitrosylated S100A8, 5627

NPY expressed by mononuclear blood
leukocytes, rat, 6906

pendrin regulates airway surface liquid
and, murine asthma model, 2203

polarized Th17 cell which induce, phe-
notype switching by, 7205

potentiated by S100A15 with S100A7,
1499

pulmonary, induced by oncostatin M,
7243

regulated by annexin A1, intestinal mu-
cosal epithelium, 5035

regulated by hydrogen sulfide via ERK
pathway, polymicrobial sepsis,
4320

regulated by pDCs via gp96 and CD91,
6525

resolvin precursor appearance in exu-
dates, 8677

responses in hemochromatosis reveal
role for iron in cytokine regulation,
macrophages, 2723

systemic response following TH, role of
MIP-1�, 2806

Th2-type airway, CD4CD25 Treg cell
function in, 6889

TLR responses inhibited by membrane
PS species via microdomain disrup-
tion, 5606

TNFR in inflammatory cell recruitment
and respiratory failure in PcP, 1409

Inflammatory bowel disease
murine model of, gp130 facilitates neu-

trophil/macrophage recruitment and
activation, 3586

STAT4 isoforms regulate Th1 cytokine
production and severity of, 5062

Influenza viruses
CD4 and CD8 T cell requirements for

CCR7-mediated Ag transport, 6984
CD8 T cell dynamics during respiratory

infections, 5551
CD8 T cell TRAIL-dependent control

of, 4918
chronic alcohol consumption increases

severity of infections, mouse, 641
influenza A, H1N1, CD8 T cells in pul-

monary dysfunction induced by,
neonatal mouse, 3486

influenza A, TCR�-chains and reaction
to, memory T cells, 7407

murine, chronic alcohol consumption
increases severity of, letter, 5813

murine, HMGB1 systemic release dur-
ing, 1454

non-neutralizing Abs against nuclear
protein in resistance to, 4168

SPD multimerization required for antivi-
ral activities, 7936

Innate immunity genes, balancing selection
and evolution of, 1315

Inositol 1,4,5-trisphosphate receptor, cal-
cium ion release mediated by, af-
fects cytokine production in naive
CD4 T cells, 8315

Insulin-like growth factor-1
IL-12 stimulates myeloma cell growth

via, 6837
modulates DcR3 expression via PI3K/

Akt/NF-�B pathway, pancreatic
adenocarcinoma cells, 8441

Insulin-like growth factor-1 receptor
aberrant expression in Graves’ disease B

cells, 5768
TSH and, in Graves’ disease, 4397

Integrin �M�2 ligands, neutrophil apopto-
sis regulated by, letters, 8187

Integrins
�4�7, CD46-induced immunomodulatory

T cells express LIGHT, CCR9 and,
2544

�4�7integrin/MAdCAM-1 interactions in
transitioning cryptopatches into
isolated lymphoid follicles, 4052

�M�2, neutrophil apoptosis regulated by
ligands for, 3609

Intelectin 1, in smokers and nonsmokers,
airway epithelium, 5760

Interferon-�
HIF-1� induced by, EC proliferation

inhibited by, 1052
modulates response to CpG-rich and

CpG-poor DNA, autoreactive B
cells, 5875

monocyte exposure to, induces
CD83CD14 APCs, 2999
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Interferon-�/�
in IL-2 secretion from central memory

CD4 T cells, 8204
required for cytokine response polariza-

tion, experimental cryptococcosis,
566

TLR3-independent pathway stimulates
effector CD8 T cell differentiation
via, effector CD8, 7670

Interferon-�
dsRNA-induced, clathrin-mediated endo-

cytic pathway in, DCs, 5522
GSK-3� regulates production of, TLR4-

stimulated innate immune cells,
6797

Ro52 inhibits production of, via IRF3
degradation, 1780

triggered by T. cruzi activated pathway,
macrophages and fibroblasts, 7917

Interferon consensus sequence binding
protein, critical for eosinophil de-
velopment, 5045

Interferon-�
activation of JAK/STAT-1 pathway reg-

ulates MHC I-related neonatal IgG
receptor, 449

affects development of memory Th17
cells and Th1 cells, 5842

astrocytes stimulated by, 15d-PGJ2 sup-
presses MCP-1 via MKP-1 induc-
tion, 8642

calcium-dependent p38 phosphorylation
and production of IL-4 and, Th2
cells, 3984

CD16-mediated, inhibited by TGF-� via
SMAD3, NK cells, 3784

CREB, ATF and AP-1 regulate secre-
tion of, T cells, 2056

diverse roles in immune inflammation,
6964

generates neutrophil-rich environment
and determines S. aureus infection
outcome, 1323

HLA class I molecules regulate produc-
tion of, via ILT2/CD85j, NK cells,
2368

IL-17 T cell trafficking induction by,
psoriasis, 4733

immunomodulatory properties of ber-
bamine via STAT4 and, EAE, 1491

induces erosion of CD8 T cell memory
during intracellular bacterial infec-
tion, 1700

LPS-induced MMP expression sup-
pressed by, via ATF-3 and AP-1,
monocytes, 5089

mononuclear phagocyte-derived IL-10
suppresses innate IL-12/IFN-� axis,
aged mouse, 3156

NO and, in apoptotic cell-induced im-
munosuppression via DCs, 3277

production by iNKT cells promotes tu-
mor-associated CTL responses,
2446

production regulated by RON receptor,
2303

SHP2 mediates HCMV inhibition of
STAT1 phosphorylation induced
by, 5530

TNF-� induced by, regulated by IRF-1
and IRF-8, macrophages, 4461

Interferon-regulatory factors
IRF-1 and IRF-8, IFN-�-induced TNF-�

regulated by, macrophages, 4461
IRF-1 regulates CD4CD25 Treg cell

differentiation via Foxp3, 1673

IRF-3, T. cruzi activated pathway trig-
gers IFN-�, macrophages and fi-
broblasts, 7917

IRF-3 degradation, Ro52 inhibits IFN-�
production of via, 1780

IRF-7, aging impairs regulation of, in
pDCs during TLR9 activation,
6747

Interferons
CD4 T cell production of, intestinal in-

flammation and, augmented by
RELM�, 4709

IFN production induces BLyS, SLE,
2211

induced by TLR22 and protects cells
from Birnaviruses, teleost fish,
3474

MHC I and �2m regulated by progester-
one and, uterus of pregnant pig,
2494

PI-3K in signaling by, 7316
SOCS1 regulates pathway for, TLR-

stimulated monocytes and macro-
phages, 8018

type I, enhance susceptibility to C.
muridarum infection via macro-
phage apoptosis, 2092

type I, in development of Lyme arthri-
tis, B. burgdorferi infection, 8492

type I, in early resistance to African
trypanosomes, 4908

type I, in periodontitis, peripheral blood
neutrophils, 5775

Interleukin 1
controls gliadin-induced IL-23 response,

celiac disease, 4457
schistosome eggs stimulate DCs produc-

ing IL-23 and, inducing Th17 cells,
8559

Interleukin 1 receptor 1, TLR4 and,
MyD88 regulation of Fusarium-
induced keratitis dependent on, 593

Interleukin 1�, release from dying cells
acts as danger signal, mesothelial
cells, 8194

Interleukin 1�
dynamic regulation of transcription, 503
RAPA-conditioned DCs secretion of,

stimulates ST2L and resistance to
DC maturation, 62

Interleukin 2
allelic variants and resistance to T1D,

CD4Foxp3 Treg cells, NOD
mouse, 6283

allergic airway disease suppression by
IL-2:antiIL-2 mAb-induced Treg
cells, 6942

CD4 T cell, in help-dependent CD8 T
cell responses, 7445

IFN-�/� in secretion from central mem-
ory CD4 T cells, 8204

IL-4 and, required for generation of
IL-4 producing T cells, Pillars of
Immunology, 2943

IL-7, IL-15 and, govern development of
CD4 FoxP3 Treg cells, 3285

IL-10 production enhanced by, via
STAT5-responsive intronic en-
hancer, Treg cells, 3897

memory CD4 T cells producing, associ-
ated with IgG-secreting PC genera-
tion, 3665

PD-1, PD-L1, and PD-L2 induced by,
6738

production by activated CD4 T cells
suppressed by IL-4-induced
BLIMP-1, 5249

suppression of naive CD4 T cell re-
sponses by activated T cells and,
3323

Interleukin 2 gene, tNFR and chromatin in
regulation of transcription, CD4 T
cells, 1272

Interleukin 2 receptor
�-chain, in DLNs, CD4 T cells con-

trolled by, AHR, 1917
� chain mutation causes X-linked SCID,

humans, Pillars of Immunology,
5817

Interleukin 4
BLIMP-1 induced by, activated CD4 T

cell IL-2 production suppressed by,
5249

bypasses innate immune signals, inhala-
tional priming, 7307

calcium-dependent p38 phosphorylation
and production of IFN-� and, Th2
cells, 3984

IL-2 and, required for generation of
IL-4 producing T cells, Pillars of
Immunology, 2943

IL-21-induced IgA and IgG isotype
switching regulated by, naive B
cells, 1767

production by T cells, Pillars of Immu-
nology, 2941

selective clearance of �-amyloid pep-
tide1–42 induced by, rat type 2 mi-
croglia, 6503

Interleukin 6
ASM promotes mast cell proliferation

via CADM1, SCF and, lung, 2772
in control of experimentally-induced

arthritis, 1307
Foxp3 Treg cells and Th17 cells af-

fected by RA via inhibition of
Smad3, IL-6R, IL-23R and, 2277

mast cells, improves survival from Kleb-
siella pneumonia via neutrophil
killing, 5598

regulates neutrophil trafficking via
STAT3, acute inflammation, 2189

Interleukin 6 receptor, Foxp3 Treg cells
and Th17 cells affected by RA via
inhibition of Smad3, IL-6, IL-23R
and, 2277

Interleukin 7
B cell lineage specification by via EBF,

383
IL-2, IL-15 and, govern development of

CD4 FoxP3 Treg cells, 3285
PD-1, PD-L1, and PD-L2 induced by,

6738
Interleukin 7 receptor, MEK 1/2 induces

STAT5-mediated transcription of
the TCR� locus in response to, 494

Interleukin 8, therapeutic effect of interac-
tion between 10F8 HuMab and,
palmoplantar pustulosis, 669

Interleukin 10
controls pathogen load during high-level

bacteremia, 2076
M. tuberculosis progression promoted

by, 5545
measles virus increases CD4CD25 Treg

cells and induces, adults, 7356
mononuclear phagocyte-derived, sup-

presses innate IL-12/IFN-� axis,
aged mouse, 3156

OmpA expression in E. coli prevents
mDC maturation and induction of
TGF-� and, 2672

production enhanced by IL-2 via
STAT5-responsive intronic en-
hancer, Treg cells, 3897
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regulated by activated protein C, mono-
cytes, 2165

secretion by CD4CD25- LAP Treg cells
in amelioration of murine lupus by
nasal CD3 antibody, 6038

TGF-� and, protect against severe liver
injury, schistosomiasis, 7214

TGF-�1 and, coexpression by Treg cells
suppresses AHR, 7751

Interleukin 12
CD4 T cells and, in Th1 determination,

Pillars of Immunology, 4435
CSE-induced oxidative stress suppresses

DC production of IL-23 and, 1536
differential production of IL-23 and,

mDCs, 5120
IL-12(p40)2, TLR4-dependent induction

by DCs, evaded by Y. pestis, 5560
mononuclear phagocyte-derived IL-10

suppresses innate IL-12/IFN-� axis,
aged mouse, 3156

priming of CD28 REHA CTLs by
PME-CD40L DCs dependent on,
5296

production by DCs increases CCL1 and
CCL17 levels augmenting CD8 T
cell activation, 8576

production by macrophages, Th1 CD4 T
cell development via, Pillars of
Immunology, 4437

Interleukin 12 receptor �2, in development
of CD4CD25 Treg cells, 3870

Interleukin 13
production by Treg cells protects against

EAE, 954
role in NASH-induced fibrosis, 4656

Interleukin 15
CD8 T cells activated by, tumor growth

inhibited by NK1.1 cells and, 8237
as costimulator of autoreactive CD8 T

cells, GVHD model, 1109
IL-2, IL-7 and, govern development of

CD4 FoxP3 Treg cells, 3285
IL-2R�/common � signaling in trans-

presentation, 8237
links TLR2/1-induced differentiation to

vitamin D-dependent antimicrobial
pathway, macrophages, 7115

PD-1, PD-L1, and PD-L2 induced by,
6738

umbilical cord blood T cells express
NCRs after stimulation by, 4507

Interleukin 16, in endothelium, leukocytes
and placental trophoblasts, pre-
eclampsia, 4418

Interleukin 17
development of proteoglycan-induced

arthritis independent of, 329
differential regulation of chemokines,

colonic epithelial cells, 6536
FoxP3 Treg cell conversion to IL-17

Ag-specific autoimmune effectors,
3137

H. polygyrus suppresses mucosal pro-
duction of, 2414

IL-17F/IL-17A heterodimeric complex
signals via IL-17RA/IL-17RC re-
ceptor complex, CD4 T cells, 2799

IL-17RA and regulation of IL-17 pro-
duction, hepatitis, 7473

Notch signaling supports T cell-medi-
ated regulation and IL-2-dependent
production of, DCs, 8189

produced by DN T cells which infiltrate
kidneys, human SLE, 8761

production by alveolar macrophages
mediates allergic inflammation,
asthma, 6117

production by CD25 �� T cells, fetal
thymus, mouse, 5940

production by �� T cells induced by
IL-23, Tyk2 signaling in host de-
fense against E. coli via, 2071

T cells, trafficking induction by IFN-�,
psoriasis, 4733

in vaccine-induced protection against
LPS-heterologous P. aeruginosa
strains, lung, 4965

Interleukin 17 receptor
function in CD4CD25 Foxp3 regulatory

T cells, 225
IL-17RB and IL-17RA required for ac-

tivities of IL-25, 4299
inhibition of expansion of IL-17A-pro-

ducing T cells via, 1357
Interleukin 17a

enhances vitamin D3-induced cathelici-
din expression, keratinocytes, 8504

production by �� T cells and innate im-
munity against liver infection by L.
monocytogenes, 3456

TLR2 and, in chitin-induced macro-
phage activation, 4279

Interleukin 18
NK cell priming by, 1627
production, NK cell activation and, neu-

trophils, 7121
Th17 cells and, in salivary glands of

patients with SS, 2898
Interleukin 21

IgA and IgG isotype switching induced
by, regulated by IL-4, naive B
cells, 1767

PD-1, PD-L1, and PD-L2 induced by,
6738

stimulates myeloma cell growth via
IGF-1, 6837

Interleukin 22
in autoimmune noninfectious uveitis,

5147
IL-23-dependent, in protective immunity

to S. enterica serovar Enteritidis,
7891

Interleukin 23
comparison of IL-23/Th17 pathway in

psoriasis and atopic dermatitis,
7420

CSE-induced oxidative stress suppresses
DC production of IL-12 and, 1536

differential production of IL-12 and,
mDCs, 5120

gliadin-induced responses, controlled by
IL-1, celiac disease, 4457

IL-17 production by �� T cells induced
by, Tyk2 signaling in host defense
against E. coli via, 2071

IL-22 dependent on, in protective immu-
nity to S. enterica serovar Enteriti-
dis, 7891

induces CLL B cell apoptosis via
STAT3 and p53, 6051

induces RANKL in CD4 T cells and
promotes osteoclastogenesis, RA
model, 1507

maintains bone mass via inhibition of
osteoclastogenesis, 5720

promotes maintenance of Th17 cell lin-
eage, 5948

schistosome eggs stimulate DCs produc-
ing IL1 and, inducing Th17 cells,
8559

Interleukin 23 p19, promoter analysis re-
veals role of SMAD-3 and ATF-2
in expression of, macrophages,
4523

Interleukin 23 receptor, Foxp3 Treg cells
and Th17 cells affected by RA via
inhibition of Smad3, IL-6, IL-6R
and, 2277

Interleukin 25, IL-17RB and IL-17RA re-
quired for activities of, 4299

Interleukin 32
controls cytokine production and HIV-1,

557
DC subset receptor to VRP expresses,

4010
Interleukin 33

induces Ag-specific IL-5 T cells and
promotes airway inflammation,
4780

induces basophil activation via ST2,
5981

Interleukin 35, not expressed by human
CD4CD25 Foxp3 Treg cells, 6898

Intestinal mucosa, P2X7 regulation of T
cell responses, 3861

Ion channels, DC functions modulated by,
6803

IP3R. see Inositol 1,4,5-trisphosphate re-
ceptor

IPF. see Idiopathic pulmonary fibrosis
Iron, Inflammatory responses in hemochro-

matosis reveal role for, in cytokine
regulation, macrophages, 2723

Ischemia/reperfusion injury
alternative complement pathway, novel

targeted inhibitor, application in,
8068

attenuated by uPAR attenuates, kidney
allografts, 1179

renal, CCR1 regulates inflammatory cell
infiltration, 8670

renal, NK cells induce apoptosis in tu-
bular epithelial cells, 7489

Isopropanol, immunosuppressive effects of,
2348

ITAM, NF-�B activation mediated by,
regulated by CARMA1 and
CARD9, 918

Itk, Th1 and Th2 responses regulated by
Txk and, 6125

Ixodes scapularis, immunity against sia-
lostatin L2 impairs feeding ability,
5209

Jakmip 1, expressed during T cell differentia-
tion, inhibits CTLs, 5847

Janus kinases
B7-H1 cross-linking induces apoptosis

via ROS, FasL and, EBV-trans-
formed B cells, 6158

IFN-� activation of JAK/STAT-1 path-
way regulates MHC I-related neo-
natal IgG receptor, 449

JAK2, oncostatin M activates JAK2/
STAT5/CIS pathway and sup-
presses CCL1, 7341

JAK2 TNFR type, interacts with c-Src
and, to regulate transcription factor
activity, 1288

JIP peptide, effect on human T cell prolif-
eration and cytokine production,
7300

Journal of Immunology, future of, edito-
rial, 1

Jurkat cells
Fas-mediated apoptosis regulated by

Rho and ROCK-dependent ERM
phosphorylation, 5963

mDNA-depleted, apoptosis supersedes
necrosis via RIP and cathepsin, 197
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KDEL, retained Ag induces proinflammatory
B cell response, 256

Keratinocytes
Bid in UV-induced immune suppression

and cutaneous apoptosis, 3077
dsRNA induces antiviral defense via

TLR3-, PKR-, and MDA5/RIG-1-
mediated signaling, 2694

gene transcription initiated by cis-uro-
canic acid, 217

IL-17a enhances vitamin D3-induced
cathelicidin expression, 8504

Keratitis, Fusarium-induced, MyD88 regu-
lation dependent on TLR4 and IL-
1R1, 593

Kidneys
CCR1 regulates inflammatory cell infil-

tration, renal I/R injury, 8670
Fc�RIII and Fc�RIV in induction by

switch variant mAbs, GN, 8745
genetic control of serum retroviral gp70

expression, lupus nephritis, 2846
I/R injury attenuated by uPAR, allograft

rejection, 1179
infiltrated by IL-17-producing DN T

cells, human SLE, 8761
IR injury, NK cells induce apoptosis in

tubular epithelial cells, 7489
transplantation, linked suppression

across MHC-mismatched barrier,
miniature swine, 4027

Killer cell lectin-like receptors, KLRE/I1
and KLRE/I2, NK cell cytotoxicity
regulated by, 3177

Killer Ig-like receptors
characterization of haplotypes, cynomol-

gus macaques, 6301
iNK T cell alloreactivity instructed by

iTCR-CD1d and, 3268
KIR3DL1 polymorphic sites affecting

Bw4 HLA-B interaction with, 6293
uterine NK cell expression of, alters

with gestational age, 39
KIR. see Killer Ig-like receptors
Kit, TGF-�1 attenuates mediator release

and, via Smad, skin mast cells,
7263

Klebsiella pneumoniae, mast cell IL-6 im-
proves survival from pneumonia
via neutrophil killing, 5598

Kusabira-Green system, monomeric, evalu-
ation of Phox binding to phago-
somes, 629

Langerhans cells
biased by CGRP towards Th2 type im-

munity, 6020
Bid in UV-induced immune suppression

and cutaneous apoptosis, 3077
homeostasis of, controlled by epidermal

RANKL, 1103
migration impaired in autoimmune der-

matitis, 7468
LAX. see Linker for activation of X cells
Lck

CD44 signaling mediated by, actin rear-
rangement and, regulated by CD45,
T cells, 7033

facilitates HIV-1 assembly at plasma
membrane, 3706

Nef-induced HIV-1 transcription in-
volves PKC�, ERK1/2 and, 8425

LcrV, vigorous humoral immune responses
to, aged baboons, 109

LCs. see Langerhans cells
Leeches, medicinal, microbial challenge

promotes CNS regenerative pro-
cesses, 1083

Legionella pneumophila, histone acetyla-
tion and flagellin induce cytokine
expression, 940

Leishmania braziliensis, DC interaction
with infected cells induces TNF-�,
6473

Leishmania donovani, experimental vis-
ceral leishmaniasis, curative ther-
apy with AmB in stearylamine-
bearing cationic liposomes, 1386

LEK1, in DC regulation of T cell immu-
nity against C. trachomatis, 4037

Leukocyte Ig-like receptor B, PIR-B and,
in osteoclast development, 4742

Leukocytes
capture by endothelium in response to

Stx mediated by FKN and
CX3CR1, 1460

D6 expression regulated by GATA1,
3353

human and murine, polysialic acid ex-
pressed on, 6850

IL-16 in endothelium, placental tropho-
blasts and, preeclampsia, 4418

MyD88 regulates recruitment of, after
brain injury, 6481

role of �-L fucosidase in extravasation,
2407

Leukotriene B4, response to, involves
BLT2 and PPAR�, pleural me-
sothelial cells, 7292

Leukotriene B4 receptor 1, DC expression
required for allergen-induced AHR,
1170

Leukotriene B4 receptor 2, in response to
LTB4, pleural mesothelial cells,
7292

Leukotrienes, adjuvants during H. capsula-
tum infection, memory T cells,
8544

LFA-1, Src family kinase and, in neutro-
phil transmigration across inflamed
endothelium, 8660

LIGHT
CD46-induced immunomodulatory T

cells express integrin �4�7, CCR9
and, 2544

LIGHT-LT�R blockade protects from
experimental cerebral malaria,
P.berghei ANKA, 7458

LILRB. see Leukocyte Ig-like receptor B
Linker for activation of X cells, TCR sig-

naling regulated via phosphoty-
rosine, 7055

Lipid IVa, MD-2/TLR4 interface required
for signaling, 1245

Lipid rafts
aggregation and disease progression pro-

moted by CTB, T cells, lupus-
prone mouse, 4019

n-3 PUFA suppresses activation of sig-
naling proteins at IS via, T cells,
6236

Lipids, contribution to antibacterial activ-
ity, human nasal fluid, 4177

Lipocalin-2, M. tuberculosis growth inhibi-
tion dependent on, alveolar epithe-
lium, 8521

5-Lipooxygenase, phosphorylation by PKA
determines pioglitazone and atorva-
statin actions, 3515

Lipopolysaccharide
acute pulmonary tolerance, decreases

TNF�, 8402
agonist for platelet RNA splicing, 3495
antagonism of airway tolerance by LPS

via OX40L promotion and Foxp3
Treg cell suppression, 8650

B. pertussis and B. parapertussis, modu-
late human DC functions, 208

CaMK IV mediates HMGB1 shuttling
during stimulation by, macro-
phages, 5015

CD14 in detection of, endothelium,
1446

gelsolin binds LTA and modulates cel-
lular response to, 4936

induces NQO1 and HO-1 via Nrf2,
monocytes, 6730

inflammation mediated by, GAL-3 as
negative regulator of, 2781

inflammatory cytokines induced by. sup-
pressed by acrolein, lung, 736

MMP expression induced by, suppressed
by IFN-� via ATF-3 and AP-1,
monocytes, 5089

P. aeruginosa control requires recogni-
tion of flagellin or, lung, 586

signal transduction induced by, zinc es-
sential for, monocyters, 6491

TLR4/MD-2 complex and responses to,
chicken, 4354

Lipopolysaccharide O antigen, F. tularen-
sis, complement-mediated lysis and
C3 deposition regulated by, 5568

Lipoproteins, L. monocytogenes, role in
virulence and TLR2-mediated im-
mune activation, 2028

Liposomes, stearylamine-bearing cationic,
curative therapy with AmB in, ex-
perimental visceral leishmaniasis,
1386

Lipoteichoic acid
bound by gelsolin in response to LPS,

4936
induces HO-1 expression via TLR2/

MyD88/c-Src/NADPH oxidase
pathway and Nrf2, tracheal SMCs,
5098

Lipoxin A4, regulates GM-CSF signaling,
eosinophilic granulocytes, 8688

Lipoxygenases, 12/15-LOX regulates mac-
rophage response to bacterial prod-
ucts, 6514

Listeria monocytogenes
formyl peptides from S. aureus and, as

chemoattractants for neutrophils,
1429

IL-17A production by �� T cells and
innate immunity against liver infec-
tion, 3456

lipoproteins in virulence and TLR2-
mediated immune activation, 2028

myeloid DC infection with, causes sup-
pression of T cell functions, 4976

triggers recruitment of Ly-6Chigh mono-
cytes to brain, 529

Listeriolysin, T cell apoptosis induced by,
granzymes in, 1365

Lithium, EAE prevented and ameliorated
by, 338

Liver
colonic metastases, Ab therapy and

Fc�R, 6829
IL-10 and TGF-� protect against severe

injury, schistosomiasis, 7214
LPS-induced acute failure, accelerated

by COX-2 expression by hepato-
cytes, 8027

NASH-induced fibrosis induced by, IL-
13, 4656

oval cell-dependent degeneration of, role
of lymphocytes in, 2764

T cell-mediated fulminant hepatitis, pro-
tection by CD4CD25 Foxp3 Treg
cells, 7221
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transplanted parenchyma cells, macro-
phages mediate CD4-dependent
rejection of, 1224

vaccination with live P. yoelii blood
stage parasites induce cross-stage
immunity, 8552

Liver X receptors
agonists increase airway reactivity via

ASM growth, mouse asthma
model, 4265

foam cell formation induced by C.
pneumoniae, requires MyD88 and,
7186

LXR� signaling by TLR/MyD88 and, in
C. pneumoniae-induced atheroscle-
rosis, 7176

Lovastatin, induces recruitment via CCL1,
Treg cells, 3524

Low-density lipoprotein receptor-related
protein 1, not required for C1q-
triggered enhancement of phagocy-
tosis, 364

LPA. see Lysophosphatidylic acid
LPS. see Lipopolysaccharide
LRP1. see Low-density lipoprotein recep-

tor-related protein 1
LTA. see Lipoteichoic acid
Lungs

acrolein suppresses LPS-induced inflam-
matory cytokines, 736

allografts, hCMV-specific CD8 effector
T cell responses in blood and, 546

annexin 1 as autoantigen in IPF, 756
ASM promotes mast cell proliferation

via CADM1, SCF and IL-6, 2772
CD8 T cels in influenza-induced pulmo-

nary dysfunction, neonatal mouse,
3486

DCs modulate response to P. aerugi-
nosa in immune dysfunction model,
8513

IL-17 in vaccine-induced protection
against LPS-heterologous P.
aeruginosa strains, lung, 4965

inflammatory diseases of, infiltrated neu-
trophils acquire novel chemokine
receptor expression, 8053

melanoma metastases, CD8 T cells me-
diate immunosurveillance, EBI-3-
deficient mouse, 6148

multifunctional Th1 cell presence corre-
lates with protection against M.
tuberculosis, 4955

oncostatin M induces pulmonary inflam-
mation and fibrosis, 7243

P. aeruginosa control requires LPS or
flagellin recognition, 586

RCC metastases, CCL3-CCR5 axis reg-
ulates leukocyte and fibroblast ac-
cumulation, 6384

RSV-specific memory T cell levels criti-
cal for inhibiting RSV vaccine-
enhanced eosinophilia, 7958

S. aureus enterotoxin A inhalation in-
duces IFN-� and CD8 T cell-de-
pendent pathology, 3698

T cell proliferation inhibited by lung
resident MSCs, 4389

T cell survival regulated by BTLA,
2973

transplants, primary graft dysfunction,
anti-COL(V) humoral immunity
and, 5738

Lupus nephritis, genetic control of serum
retroviral gp70 expression, 2846

LXR. see Liver X receptors
Ly49H, critical m157 residues mediating

recognition by, MCMV, 265

Lyme arthritis, type I IFN in development
of, B. burgdorferi infection, 8492

Lymph nodes
Ag-free, activated CD8 T cell redistribu-

tion to, 1814
DC-primed IFN-�-dependent recruit-

ment of CD27high NK cells to,
5323

draining, CD4 T cells controlled by IL-
2R�-chain in, AHR, 1917

draining, ICOS expands immunity by
augmenting Th2 cell migration to,
1019

stromal cells shape unique microenvi-
ronment, 1898

targeting CpG ODNs using nanopar-
ticles, elicits antitumoral immunity,
2990

tumor-draining, tumor-induced CD11b
Gr-1 myeloid cells suppress T cell
sensitization, 3291

vasculature regulated by FRCs, 3887
Lymphocytes

Atm-deficient, NHEJ and aberrant
V(D)J recombination in, 2620

electrotaxis of, 2465
NAMPT/PBEF/VISFATIN required for

resistance to genotoxic stress, 4685
Prefoldin subunit 1 required for devel-

opment of, 476
role in oval cell-dependent liver degen-

eration, 2764
Lymphocytic choriomeningitis virus

CD8 T cell response to, role of sergly-
cin, 1043

MyD88 supports CD8 T cell expansion
during infection, 3804

Lymphoid follicles, isolated, role of
�4�7integrin/MAdCAM-1 interac-
tions in transitioning cryptopatches
into, 4052

Lymphoid tissue, ectopic, colocalization of
Ag-specific B and T cells following
immunization, 3259

Lymphomas, ErbB2, gene-modified NK
cell adoptive transfer inhibits pro-
gression of, 3449

Lymphopoiesis, inhibited by estrogen-in-
ducible sFRP1, 6061

Lymphotoxin � receptor
does not regulate Aire-dependent tran-

scripts, thymus medullary epithelial
cells, 400

LIGHT-LT�R blockade protects from
experimental cerebral malaria,
P.berghei ANKA, 7458

Lysophosphatidylic acid, in COX-2 induc-
tion by synovial fluid, RA patients,
5111

Lysosomal phospholipase A2, secretion
and uptake by alveolar macro-
phages, 7873

M cells. see Microfold cells
m157, MCMV, critical residues mediating

recognition by Ly49H, 265
MAC1. see Macrophage antigen com-

plex-1
Macrophage antigen complex-1, mediates

microgliosis and dopaminergic neu-
rodegeneration, MPTP model of
PD, 7194

Macrophage colony-stimulating factor,
PPAR-� regulation of, macro-
phages, 235

Macrophage colony-stimulating factor
genes, organization and expression,
fish, 3310

Macrophage galactose-type lectin, impedes
immature DC migration, 3148

Macrophage inflammatory protein 1�, role
in systemic inflammatory response
following TH, 2806

Macrophage migration inhibitory factor
angiogenic potential regulated by D-DT

and, NSCLC, 2330
expression by neuroblastoma inhibits

antitumor T cells, 1877
Macrophages

12/15-LOX regulates response to bacte-
rial products, 6514

alveolar, promote PMN TEM via EC
Src kinase/NADPH oxidase path-
way, 8735

alveolar, IL-17 production mediates al-
lergic inflammation, asthma, 6117

alveolar, LPLA2 secretion and uptake
by alveolar macrophages, 7873

alveolar, YKL-40 and activation of,
COPD, 5167

AMPK promotes polarization of, 8633
anti-inflammatory, induce Foxp3 GITR

CD25 Treg cells, 2220
as APCs, review, 5829
apoptosis of, type I IFNs enhance sus-

ceptibility to C. muridarum infec-
tion via, 2092

CaMK IV mediates HGMB1 shuttling
during LPS stimulation, 5015

cathepsin B in trafficking of TNF-
��containing vesicles to plasma
membrane, 690

CD137 induces HSC differentiation to,
3923

CRIg enhances CR3-mediated phagocy-
tosis, 7902

cross-tolerization between Nod1 and
Nod2 signaling, 4340

dysregulation caused by ethanol, 3049
ESX-5 secretion system modulates re-

sponse to M. marinum, 7166
F. tularensis live vaccine strain induces

alternative activation of, 4159
gp130 facilitates recruitment and activa-

tion, acute experimental colitis,
3586

gp340 promotes infection by HIV, 2065
human alveolar, activation via P2 recep-

tors, 2181
IFN-�-induced TNF-� regulated by

IRF-1 and IRF-8, 4461
IL-12 production by, Th1 CD4 T cell

development via, Pillars of Immu-
nology, 4437

IL-15 links TLR2/1-induced differentia-
tion to vitamin D-dependent anti-
microbial pathway, 7115

inflammatory responses in hemochroma-
tosis reveal role for iron in cyto-
kine regulation, 2723

inflammatory responses modulated by
PAP2, 1948

interstitial migration mediated by JNK-
MMP13 signaling, 2155

mediate CD4-dependent rejection of
transplanted liver parenchyma cells,
1224

monocyte-derived, cytokine-mediated
inhibition of fibrillar A� peptide
degradation by, 3877

MRPs modulate NO production during
innate immune response, 3595

mutational analysis of PAP2, role in
NF-�� pathway in, 1959
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mycobacterial killing by, controlled by
NF-�B phagolysosome fusion,
2651

osteal tissue, regulate osteoblast miner-
alization, 1232

P. aeruginosa-induced apoptosis, Asm
redox signaling in, 4247

PGE2 in survival to peroxynitrite, 5637
phagocytosis after peritoneal infection,

role of Cx43, 8534
PKD1 in TLR9 signaling, 2044
polarization in bacterial infections, re-

view, 3733
PPAR-� regulates M-CSF in, 235
promoter analysis reveals role of

SMAD-3 and ATF-2 in IL-23 p19
expression, 4523

S. pneumoniae-pulsed, elicit T cell-de-
pendent Ab response, mice, 1787

SR-A mediates antigen transfer between
B cells and, 4043

susceptibility to P. aeruginosa infection,
SP-C-deficient mouse, 621

synaptotagmin V controls phagocytosis
in, 5289

T. cruzi activated IRF-3 pathway trig-
gers IFN-�, fibroblasts and, 7917

TLR-stimulated monocytes and, SOCS1
regulates IFN pathway, 8018

TLR2 and IL-17A in chitin-induced ac-
tivation, 4279

Macrophages migration inhibitory factor,
in M cell-mediated transport, gut,
5673

MAdCAM-1. see Mucosal addressin cell
adhesion molecule 1

MafB gene, target of vitamin D3/Hox-A10
pathway, monocyte differentiation,
5660

Major histocompatibility complex class I
molecule ligands, N-terminal pro-
cessing motifs, letter, 3731

Major histocompatibility complex class I
molecules

adoptive CD4 regulatory T cell Ag
specificity acquisition via, 2428

�2m and, regulated by progesterone and
interferons, uterus, pig pregnancy,
2494

ERAAP regulates processed peptides
presented by, 6275

neonatal IgG receptor related to, regu-
lated by IFN-� activation of JAK/
STAT-1 pathway, 449

stabilized by TCR ligands, 5199
Major histocompatibility complex class II

molecules
Ag sequence from constant IgG do-

mains processed for presentation
by, 7062

alloreactive CD8 T cell tolerance re-
quires B cells, DCs and, 165

donor CD8 T cell tolerance mediated by
B cells and, 4371

IgG peptide on, B cells induce tolerance
by presentation of, 1153

Malaria
memory T cells specific for, decline in

responses leads to failure in protec-
tive immunity to P. chabaudi AS,
8344

vaccination with live P. yoelii blood
stage parasites induce cross-stage
immunity, liver, 8552

Malignant melanoma, immunization with
NY-ESO-1 with imiquimod as ad-
juvant, 776

Malt1, loss impairs CD4 T cell subset pro-
liferation and NF-�B activation,
6244

Mammalian target of rapamycin, inhibi-
tion, effect on tolerogenic function
of nanoparticle-labelled DCs, allo-
geneic HCT, 4770

Mammalian target of rapamycin complex
2, CD40-inducible VEGF facili-
tated by Akt and, human ECs,
8088

Mannan-binding lectin, complement acti-
vated by Aspergillus conidia via
MBL-C2 bypass mechanism, 7100

MAPs. see Multiple Ag peptides
Mast cells

activation, novel antiinflammatory prop-
erties of S-nitrosylated S100A8,
5627

Ag-stimulated, ROS and eicosanoid pro-
duction requires PI3K-dependent
Btk activation, 7706

ASM promotes proliferation of, via
CADM1, SCF and IL-6, lung, 2772

HIF-1� regulated via calcineurin and
NFAT, 1665

IgE-induced survival requires ROS,
3850

IL-6 improves survival from Klebsiella
pneumonia via neutrophil killing,
5598

intestinal, activation by E. coli hemoly-
sin, 1438

promote ASM cell differentiation via
TGF-�1, 5001

RGS13 controls GPCR-evoked re-
sponses, 7882

SgIII and CgA direct secretory vesicle
biogenesis in, 5024

skin, TGF-�1 attenuates mediator re-
lease and Kit via Smad, 7263

Matrix metalloproteinases
JNK-MMP13 signaling, interstitial mac-

rophage migration mediated by,
2155

LPS-induced expression suppressed by
IFN-� via ATF-3 and AP-1, mono-
cytes, 5089

TNF-�-stimulated secretion from syno-
vial fibroblasts mediated by an-
nexin 1, RA, 2813

Mcl-1, promotes T cell survival, 521
MCP-1. see Monocyte chemoattractant

protein-1
MD-2, MD-2/TLR4 interface required for

lipid IVa signaling, 1245
MDMs. see Monocyte-derived macro-

phages
MDSCs. see Myeloid-derived suppressor

cells
Measles virus, induces IL-10 and increases

CD4CD25 Treg cells, adults, 7356
Medicinal leeches, microbial challenge

promotes CNS regenerative pro-
cesses, 1083

Medroxyprogesterone acetate, inhibits vi-
ral-specific CD8 T cell effector
function and induces HSV-1 reacti-
vation, 969

MEK 1/2, induces STAT5-mediated tran-
scription of the TCR� locus in re-
sponse to IL-7R, 494

Melanoma
CD8, mediate lung metastasis immuno-

surveillance, EBI-3-deficient
mouse, 6148

MHC class I TRC-engineered
CD4CD25- T cells against, 1063

MHC II presentation of gp100 epitopes
requires endosomes and melano-
somes, 7843

Melanomsomes, in MHC II presentation of
melanoma cell gp100 epitopes,
7843

Membranes, PS species inhibits TLR in-
flammatory responses via microdo-
main disruption, 5606

Mercury, autoimmune response induced
by, dampened by hemopexin defi-
ciency, 1937

Mesenchymal stem cells
infusion prolongs heart transplant sur-

vival via Treg cell expansion, 3933
lung resident, inhibit T cell prolifera-

tion, 4389
Mesothelial cells

IL-1� release from dying cells acts as
danger signal, 8194

pleural, response to LTB4, involves
BLT2 and PPAR�, 7292

MGL. see Macrophage galactose-type lec-
tin

Mhc-B gene, chicken, mutation recombina-
tion and conversion in haplotype
diversity, 3393

MHC class I-related chain A, TLR-in-
duced, monocyte interaction with
NK cells following, 6711

MICA. see MHC class I-related chain A
Microarrays, Ag, detection of complement

activation on, generates Ab pro-
files, 8162

Microenvironment, host, GVH-reactive
effector T cell function regulated
by, 6820

Microfold cells, MIF in transport mediated
by, gut, 5673

Microglia
activated by fibrillar A� peptides via

TLR2, 7254
adult human, DC differentiation signals

induce antiinflammatory properties
in, 8288

CD38 in activation and AICD, 92
cell activation and lymphocyte infiltra-

tion following HSV encephalitis
infection, 6417

neuroprotective effects of TGF-�1 medi-
ated via inhibition of ERK and
p47phoxphosphorylation, 660

resting, killed by NK cells via NKG2D-
and NKp46 mediated recognition,
6170

type 2, selective clearance of �-amyloid
peptide1–42 induced by IL-4, rat,
6503

�2-Microglobulin
HLA-E surface expression and associa-

tion with, 5442
MHC I and, regulated by progesterone

and interferons, uterus, pig preg-
nancy, 2494

MIF. see Macrophage migration inhibitory
factor

Misoprostol, impairs female reproductive
tract innate immunity against C.
sordellii, letter, 2263

Mitochondria, dysfunction and EAA, 3540
mKatG, T cell responses to, systemic sar-

coidosis, 8784
MOG. see Myelin oligodendrocyte glycop-

rotein
Monocyte chemoattractant protein 1, sup-

pressed by 15d-PGJ2 via MKP-1
induction, IFN-�-stimulated astro-
cytes, 8642
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Monocyte chemoattractant protein-1, inte-
grates signals mediating term and
preterm labor, rat, 1470

Monocyte-derived macrophages, cytokine-
mediated inhibition of fibrillar A�
peptide degradation by, 3877

Monocytes
activated protein C regulates IL-10 and

TF in, 2165
ADCC promoted by NK cells and, rit-

uximab-opsonized Daudi cells,
2916

diapedesis through brain endothelial
barrier regulated by tPA, 3567

differentiation, MafB gene target of vita-
min D3/Hox-A10 pathway, 5660

exposure to IFN-� induces CD83CD14
APCs, 2999

HO-1 gene induction via NF-�B, 4113
interaction with NK cells following

TLR-induced MICA, 6711
LPS-induced MMP expression sup-

pressed by IFN-� via ATF-3 and
AP-1, 5089

LPS induces NQO1 and HO-1 via Nrf2,
6730

Ly-6Chigh, recruitment triggered by in-
nate immune responses, 529

PGE2 in survival to peroxynitrite, 5637
SDF-1� regulates migration and LFA1-

mediated attachment via Lyn, BM-
VEC, 4632

SSA induces CCL2 via FPRL1, 4332
TLR-stimulated macrophages and,

SOCS1 regulates IFN pathway,
8018

transcriptome analysis shows HCMV
reprograms differentiation of, 698

tuberculosis triggers differentiation and
acquisition of effector functions,
6349

zinc essential for LPS-induced signal
transduction, 6491

MPA. see Medroxyprogesterone acetate
MRP2. see Multidrug resistance-associated

protein 2
MRPs. see Myeloid-related proteins
MUC1, enhances tumor progression,

mouse spontaneous PDA model,
3116

Mucosal addressin cell adhesion molecule
1,A4�7integrin/MAdCAM-1 inter-
actions in transitioning crypto-
patches into isolated lymphoid fol-
licles, 4052

Mugwort allergen, Art v 1 immunodomi-
nant T cell epitope interactions
with HLA-DR/TRC, 3636

Multidrug resistance-associated protein 2,
regulates mucosal inflammation via
hepoxilin A3, 8044

Multiple Ag peptides, EAE development
blocked by, 3301

Multiple myeloma, mouse model, regula-
tory versus effector T cells and thy-
mus atrophy, 3714

Multiple sclerosis
MS-like lesions induced by effector

CD8 T cells, mouse, 1617
osteopontin expression amplifies IL-17

production by CD4 T cells, EAE
and, 7480

uncoupling roles of HLA-DRB1 and
HLA-DRB5 genes, 5473

Murine cytomegalovirus
CD4 T cells specific for, responses dur-

ing acute and latent infection, 1128
Infection, iNK T cell responses to, 4452

Mut S homolog 5, role in Ig class switch
recombination, 8450

Mycobacterium bovis BCG
CD30L/CD30 signaling in Th1 response

to infection, 6316
EAE suppressed by, 6201

Mycobacterium marinum, ESX-5 secretion
system modulates macrophage re-
sponse to, 7166

Mycobacterium spp., killing by macro-
phages controlled by NF-�B
phagolysosome fusion, 2651

Mycobacterium tuberculosis
CD8 T cells specific for, require per-

forin to kill target cells, 8595
IL-10 promotes progression, 5545
impaired resistance to, NOD-deficient

mouse, 7157
lipocalin-2-dependent growth inhibition,

alveolar epithelium, 8521
multifunctional Th1 cell presence corre-

lates with protection against, lung,
4955

T cell Ags and vaccine development,
7948

Mycophenolic acid, kills activated lympho-
cytes via actin-dependent necrotic
signal, 7630

MyD88
essential for Ag-specific B cell re-

sponses following oral vaccination
by PspA Ag, 6447

essential for pathogen control during
oral T gondii infection, 3464

foam cell formation induced by C.
pneumoniae, requires LXR and,
7186

LTA induces HO-1 expression via
TLR2/MyD88/c-Src/NADPH oxi-
dase pathway and Nrf2, tracheal
SMCs, 5098

regulates leukocyte recruitment after
brain injury, 6481

regulation of Fusarium-induced keratitis
dependent on TLR4 and IL-1R1,
593

supports CD8 T cell expansion during
LCMV infection, 3804

TLR/MyD88 and LXR� signaling in C.
pneumoniae-induced atherosclero-
sis, 7176

TRIF and, in TLR4-induced DC matura-
tion, 1849

Myelin basic protein
development of T cells specific for, in

thymus and periphery, 5462
myelin-reactive type B T cell tolerance

to, HLA-DR transgenic mice, 3202
Myelin oligodendrocyte glycoprotein

specific autoantibody response involves
a dominant conformational epitope,
1255

transplantation of BM expressing, pre-
vented EAE progression, 7571

Myelin protein 0, expression of, spontane-
ous autoimmune polyneuropathy,
8753

Myelin sheath, sulfatide activates inflam-
matory responses in brain-resident
immune cells, 8077

Myeloid cells
Ly-6G�CCR2-, required for bacterial

infection control, CNS, 2713
tumor-induced CD11b Gr-1, suppress T

cell sensitization, TDLNs, 3291
VEGFR1 regulated by oxidative stress,

346
Myeloid-derived suppressor cells

accumulation regulated by S100 family
proteins, 4666

subsets in tumor-bearing mice, 5791
Myeloid differentiation protein-2, TLR4/

MD-2 complex and responses to
LPS, chicken, 4354

Myeloid-related proteins, modulate NO
production during innate immune
response, macrophages, 3595

Myeloma cells, IL-21 stimulates growth
via IGF-1, 6837

Myocardial infarction, effect of GM-CSF
and G-CSF on DC infiltration dur-
ing LV remodeling after, 5691

Myocarditis, autoimmune, PD-L1 regulates
checkpoint for pneumonitis and,
2513

NAD(P)H:quinone oxidoreductase 1, LPS-
induced, via Nrf2, monocytes, 6730

NALP3, inflammasome activation, alum
adjuvant stimulates inflammatory
DCs via, 3755

Nanoparticles, targeting CpG ODNs using,
elicits antitumoral immunity, LNs,
2990

Nasal fluid, human, lipid contribution to
antibacterial activity, 4177

NASH. see Nonalcoholic steatohepatitis
Natural cytotoxicity receptors, expressed

by umbilical cord blood T cells
after IL-15 stimulation, 4507

Natural killer cells
ADCC promoted by monocytes and,

rituximab-opsonized Daudi cells,
2916

CD27high, DC-primed IFN-�-dependent
recruitment to LNs, 5323

CD56brightCD16low subset in early post-
transplant period, HSCT, 2227

cytotoxicity regulated by KLRE/I1 and
KLRE/I2, 3177

cytoxicity mediated by, dynamin 2 regu-
lates granule exocytosis, 6995

endometrial, present before conception,
1869

estimation of size of alloreactive reper-
toire, 6010

gene-modified, adoptive transfer inhibits
tumor progression, 3449

HLA class I molecules regulate IFN-�
production via ILT2/CD85j, 2368

induce apoptosis in tubular epithelial
cells, renal IR, 7489

kill resting microglia via NKG2D- and
NKp46 mediated recognition, 6170

mechanism of defect in NOD mice,
7073

monocyte interaction with, following
TLR-induced MICA, 6711

mouse uterine, unique receptor reper-
toire, 6140

neutrophil IL-18 production and activa-
tion of, 7121

NK1.1, tumor growth inhibited by IL-
15-activated CD8 T cells and, 8237

NKG2D in activation against P. aerugi-
nosa respiratory infection, 5481

priming by IL-18, 1627
TGF-� inhibits CD16-mediated IFN-�

and cytotoxicity via SMAD3, 3784
uterine, role of NKp46- and NKp30-

activating receptors in early preg-
nancy, 3009

uterine, KIR expression alters with ges-
tational age, 39

viral infection breaks tolerance to “miss-
ing self,” 7453
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NCoR. see Nuclear receptor coreceptor
NCRs. see Natural cytotoxicity receptors
NE. see Neutrophil elastase
Necrosis, superceded by apoptosis RIP and

cathepsin, mDNA-depleted Jurkat
cells, 197

Necrotic signaling, actin-dependent, myco-
phenolic acid kills activated lym-
phocytes via, 7630

Nef, HIV-1 transcription induced by, in-
volves Lck, PKC� and ERK1/2,
8425

Neonates, CD8 T cells control MCMV in
CNS, 2111

NeuGcGM3, Ab response in non-small
cell lung cancer patients, 6625

Neuroblastoma vaccine, CD137L-express-
ing, VLA-2 expressing effector T
cell induction by, 4621

Neuroblastomas, MIF expressioninhibits
antitumor T cells, 1877

Neuromyelitis optica-IgG, effect of astro-
cyte interactions and, on BBB per-
meability, 5730

Neurons, regeneration of, microbial chal-
lenge CNS processes, medicinal
leeches, 1083

Neuropeptide Y, expressed by mononu-
clear blood leukocytes, rat, 6906

Neutrophil elastase, P. aeruginosa, medi-
ates innate host protection against,
4945

Neutrophils
apoptosis in pathogenic and nonpatho-

genic SIV infections, 8613
apoptosis regulated by integrin �M�2

ligands, 3609
apoptosis regulation by integrin �M�2

ligands, letters, 8187
apoptotic, phagocytosis inhibited by

HMGB1 via PS, 4240
ethanol enhances tether growth and roll-

ing on P-selectin, 2472
febrile hyperthermia accelerates caspase-

dependent apoptosis, 2636
formyl peptides from L. monocytogenes

and S. aureus as chemoattractants
for, 1429

gp130 facilitates recruitment and activa-
tion, acute experimental colitis,
3586

homeostatic regulation of blood counts,
review, 5183

IL-6 regulates trafficking via STAT3,
acute inflammation, 2189

IL-18 production and NK cell activa-
tion, 7121

infiltrated, acquire novel chemokine re-
ceptor expression, inflammatory
lung diseases, 8053

killing of, mast cell IL-6 improves sur-
vival from Klebsiella pneumonia
via neutrophil killing, 5598

migration of, enhanced by hydrogen
sulfide, 4287

peripheral blood, type 1 IFNs in peri-
odontitis, 5775

phospholipids control oxidative burst in
granulocytes, 4347

poly(I:C)-transfected, activation of anti-
viral gene expression, 6563

Rab27a regulates granule exocytosis,
3793

role of CD43 in rolling, 3628
role of LFA-1 and Src family kinase in

transmigration across inflamed en-
dothelium, 8660

TLR1/TLR2 up-regulation of TLR5,
cystic fibrosis, 2753

NF-E2-related factor, LTA induces HO-1
expression via TLR2/MyD88/c-Src/
NADPH oxidase pathway and, tra-
cheal SMCs, 5098

NF-E2-related factor 2
disruption stimulates Th2-like respon-

siveness in pro-oxidative DCs,
4545

LPS induces NQO1 and HO-1 via,
monocytes, 6730

LTA induces HO-1 expression via
TLR2/MyD88/c-Src/NADPH oxi-
dase pathway and, tracheal SMCs,
5098

as therapeutic target in inflammation,
brain, 680

NF-�B. see Nuclear factor-�B
NFAT. see Nuclear factor of activated T

cells
NHEJ. see Nonhomologous non-joining

DNA
Nicotinamide phosphoribosyl transferase,

NAMPT/PBEF/VISFATIN required
for resistance to genotoxic stress,
4685

Nitric oxide
IFN-� and, in apoptotic cell-induced

immunosuppression via DCs, 3277
MRPs modulate production of, during

innate immune response, macro-
phages, 3595

Nitric oxide dismutase 1, encapsulated H.
influenzae, mucosal clearance re-
quires TLR and, 7909

Nitric oxide dismutase 2, in Ag-specific
immunity, Th2 cells, 7925

NK cells. see Natural killer cells
NKG2D

in NK cell activation against P. aerugi-
nosa respiratory infection, 5481

NK cells kill resting microglia via rec-
ognition mediated by NKp46 and,
6170

NKp47, NK cells kill resting microglia via
recognition mediated by NKG2D
and, 6170

Nkt2 gene, role of Pxmp4 in control, NKT
cells, 3400

NLRP3. see Nucleotide-binding domain
leucine-rich repeat-containing pro-
tein 3

NMO-IgG. see Neuromyelitis optica-IgG
NOD. see Nucleotide-binding oligomeriza-

tion domains
Non-small cell lung cancer

angiogenic potential regulated by MIF
and D-DT, 2330

NeuGcGM3 Ab response in NSCLC,
6625

Nonalcoholic steatohepatitis, fibrosis in-
duced by, IL-13 in, 4656

Nonhomologous non-joining DNA, aber-
rant V(D)J recombination and, in
Atm-deficient lymphocytes, 2620

Notch
signaling supports T cell-mediated regu-

lation and IL-2-dependent IL-17
production, DCs, 8189

target gene expression regulated by
Ikaros, thymocytes, 6265

NPY. see Neuropeptide Y
NQO1. see NAD(P)H:quinone oxidoreduc-

tase 1
Nrf. see NF-E2-related factor
NSCLC. see Non-small cell lung cancer
Nuclear factor-�B

activation in CD4 T cell subset impaired
by loss of PKC�, Bcl10 or Malt1,
6244

ADAP regulates integrin-dependent T
cell conjugate formation and acti-
vation of, 4840

CD40L protects from TRAIL-induced
apoptosis via cFLIP, Bcl-xL and, in
B cell lymphoma, 1001

DC pathway, required for soluble Ag
cross-presentation, 354

drives STAT2 and CCL2 expression,
astrocytes, brain injury, 7284

�� T cell apoptosis modulated by, in
short- versus long-term culture,
5857

GITR expression regulated by NFAT
and, T cells, 5405

HO-1 gene induction via, monocytes,
4113

ITAM-mediated activation regulated by
CARMA1 and CARD9, 918

mutational analysis of PAP2, role in
macrophage pathway of, 1959

phagolysosome fusion, Mycobacterium
killing by macrophages controlled
by, 2651

PKC�II augments transcription at
CCL11 promoter mediated by, via
p/CAF and histone H4, 3503

RHIM controls activation via DAI, 6427
rolipram prevents binding of, human

chorionic cells, 2196
TLR2 induced by pathways dependent

on TNF-� and, astrocytes, 3841
TSLP expression mediated by, inhibited

by RXR, 5189
Nuclear factor of activated T cells

GITR expression regulated by NF-�B
and, T cells, 5405

HIF-1� regulated via calcineurin and,
mast cells, 1665

NFATc1 regulates PD-1 on T cell acti-
vation, 4832

Nuclear proteins, non-neutralizing Abs
against nuclear protein in resistance
to influenza virus, 4168

Nuclear receptor coreceptor, PPAR-�
sumoylation by apoptotic cells pre-
vents LPS-induced removal of,
5646

Nucleic acids, host-derived extracellular,
induce innate immune responses,
insects, 2705

Nucleosomes, splenic phagocytes promote
responses to, lupus-prone mouse,
5264

Nucleotide-binding domain leucine-rich
repeat-containing protein 3, medi-
ates inflammasome activation by
alum, 17

Nucleotide-binding oligomerization do-
mains

cross-tolerization between Nod1 and
Nod2 signaling, macrophages, 4340

NOD2 mediates resistance to M. tuber-
culosis infection, 7157

NOD2 trafficking regulated by ��PIX
and Rac1, 2664

regulation and function, preadipocytes,
3620

NY-ESO-1, immunization with imiquimod
as adjuvant, malignant melanoma,
776
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OFA. see Ofatumumab
Ofatumumab, B cells opsonized with RTX

or, complement activation induces
structural membrane changes, 822

Omenn syndrome, RAG1 mutation causes
coding flank hypersensitivity, 4124

OmpA, expression in E. coli prevents
mDC maturation and induction
IL-10 and TGF-�, 2672

Oncostatin M
activates JAK2/STAT5/CIS pathway

and suppresses CCL1, 7341
induces pulmonary inflammation and

fibrosis, 7243
Oncostatin M receptor-�, in acute inflam-

mation, 2174
Opsonins, immune, modulate BLyS/BAFF

release, B cells, 1012
Osteoarthritis, PGE2 exerts catabolic ef-

fects via EP4 receptor, cartilage,
5082

Osteoblasts, mineralization of, regulated
by osteal tissue macrophages, 1232

Osteoclastogenesis
IL-23 induces RANKL in CD4 T cells

and promotes, RA model, 1507
IL-23 maintains bone mass via inhibi-

tion of, 5720
Osteoclasts, LILRB and PIR-B in develop-

ment of, 4742
Osteopontin, DC expression amplifies

IL-17 production by CD4 T cells,
EAE and MS, 7480

Oval cells, liver degeneration dependent
on, role of lymphocytes in, 2764

OX40
CD8 effector T cell differentiation by

costimulation of 4–1BB and, 7728
controls vaccinia virus-specific CD8 T

cells, 7969
in memory T cell generation, 5990
OX40/OX40L costimulation affects in-

duction of FoxP3 Treg cells by
memory T cells, 3193

OX40 ligand, LPS antagonism of airway
tolerance by LPS via, Foxp3 Treg
cell suppression and, 8650

Oxidative burst, controlled by phospholip-
ids in neutrophil granulocytes, 4347

Oxidative stress
CSE-induced, suppresses IL-12 and

IL-23 production by DCs, 1536
VEGFR1 regulated by, myeloid cells,

346

p/CAF. see p300/CBP-associated factor
P2 receptors, human alveolar macrophage

activation via, 2181
P2X7, regulation of intestinal T cell re-

sponses by, 3861
P17, inhibitor of TGF-�1, T reg cells

downregulated by, 126
p47phox, neuroprotective effects of TGF-�1

mediated via inhibition of phosphor-
ylation of ERK and, 660

p53, IL-23 induces CLL B cell apoptosis
via STAT3 and, 6051

p300/CBP-associated factor, PKC�II aug-
ments NF�B-mediated transcription
of CCL11 promoter via histone H4
and, 3503

PA28, role in MHC class I Ag processing,
1655

Paired Ig-like receptor B, LILRB and, in
osteoclast development, 4742

Paired Ig-like receptors, PIRB-deficient
mice, susceptible to Salmonella
infection, 4229

�-Pak-interacting exchange factor, NOD2
trafficking regulated by Rac1 and,
2664

Palmoplantar pustulosis, therapeutic effect
of HuMab 10F8 interaction with
IL-8, 669

Pancreatic adenocarcinoma cells, IGF-1
modulates DcR3 expression via
PI3K/Akt/NF-�B pathway, 8441

Pancreatic cancer
CEA-specific CD4 T cell immunity im-

paired in, 6595
MUC1 enhances tumor progression,

mouse spontaneous PDA model,
3116

Pancreatic islets, ECs, CD86 expression
and T cell adhesion and migration,
6109

Pancreatitis-associated protein 2
macrophage inflammatory responses

modulated by, 1948
mutational analysis, role in NF-�� path-

way in macrophages, 1959
PAP2. see Pancreatitis-associated protein 2
PARC. see Pulmonary and activation-regu-

lated chemokine
Parkinson’s disease, MPTP model of,

MAC1 mediates microgliosis and
dopaminergic neurodegeneration,
7194

Parturition, MCP-1 integrates signals me-
diating term and preterm labor, rat,
1470

PcP. see Pneumocystis carinii pneumonia
Pediatric patients

CD8 T cell dynamics during respiratory
infections, 5551

HIV-Gag-specific T cell deficiency and
poor viral containment, early child-
hood, 8103

Pemphigus vulgaris
IgG inhibits Dsg 3-mediated transinter-

action, 1825
murine, Gsg3-reactive T cells evaluating

pathogenicity using, 1526
Pendrin, regulates airway surface liquid

and inflammation, murine asthma
model, 2203

Peptides, eluted from HLA molecules,
mass spectrometry profiling of,
4874

Perforin, required by M. tuberculosis-spe-
cific CD8 T cells to kill target
cells, 8595

Periodontitis, type 1 IFN signature, periph-
eral blood neutrophils, 5775

Peripheral tissue cells, role T cell homing
receptor pattern imprinting, 3745

Peritonitis, septic, CX3CR1-mediated sig-
nals in host defense, 4208

Peroxisome proliferator-activated recep-
tor-�

regulates M-CSF, macrophages, 235
sumoylation by apoptotic cells prevents

LPS-induced NCoR removal, 5646
Peroxynitrite, PGE2 in monocyte/macro-

phage survival to, 5637
PGIA. see Proteoglycan-induced arthritis
Phage library, carbohydrate biased, heavy

chain CDR3 engineered to create,
6213

Phagocytes
ACT subverts phagocyte functions, 5587
brain mononuclear, cytokine-mediated

inhibition of fibrillar A� peptide
degradation by, 3877

splenic, promote responses to nucleo-
somes, lupus-prone mouse, 5264

Phagocytosis
of apoptotic neutrophils inhibited by

HMGB1 via PS, 4240
C1q-triggered enhancement, LRP1 not

required for, 364
CR3-mediated, enhanced by CRIg, mac-

rophages, 7902
Fc�R-dependent, Rap1 required for,

5501
Fc�R-induced, role of Btk and Tec ki-

nases, 288
macrophage, after peritoneal infection,

role of Cx43, 8534
macrophage, controlled by synaptotag-

min V, 5289
Phagosomes, Phox binding to, evaluation

using monomeric Kusabira-Green
system, 629

Phl p 2, reassembly as mosaic protein dis-
rupts allergenic activity, 4864

Phosphatidylinositol 3-kinase
in IFN signaling, 7316
p50� subunit recruited to ISs by ICOS

ligation, 1969
Phosphatidylinositol 4-phosphate 5-kinase

I�, required for HIV entry and T
cell infection, 6882

Phosphatidylserine, apoptotic neutrophil
phagocytosis inhibited by HMGB1
via, 4240

Phosphodiesterase 4, rolipram prevents
NF-�B binding and cytokine re-
lease, human chorionic cells, 2196

Phospholipase A2, lysosomal, secretion
and uptake by alveolar macro-
phages, 7873

Phospholipase A2�, cytosolic, modulates
lipid and protein mediators of, ex-
perimental sepsis, 3558

Phospholipids, control oxidative burst in
neutrophil granulocytes, 4347

Phosphotyrosine, TCR signaling regulated
by LAX via, 7055

Photoaffinity antigens, for �� T cells, 7738
Phox, binding to phagosomes, evaluation

using monomeric Kusabira-Green
system, 629

PI4P5-K1�. see Phosphatidylinositol
4-phosphate 5-kinase I�

Pillars of Immunology
CD4 T cells and IL-12 in Th1 determi-

nation, 4435
IL-2R � chain mutation causes X-linked

SCID, humans, 5817
IL-4 production by T cells, 2941
organ culture of thymus, 7435
passive immunization against cachectin/

TNF protects against lethal effect
of endotoxin, 7

PU.1, regulator of innate and adaptive
immune cell fates, 1595

PU.1 related to ets oncogene, 1597
T cell generation in organ culture, fetal

mouse thymus, 7437
Th1 CD4 T cells development via IL-12

production by macrophages, 4437
TNF, first demonstration of role in dis-

ease pathogenesis, 5
X-linked SCID, “bubble boy” paradox,

5815
Pioglitazone, 5-LO phosphorylation by

PKA determines action of atorva-
statin and, 3515

PIR. see Paired Ig-like receptors
PIR-B. see Paired Ig-like receptor B
Pituitary gland, 4Ig-B7-H3 expressed by

anterior pituitary progenitor cells,
6073
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Plasma cells
c-Myc in survival of memory B cells

and, 7537
galectin-1 promotes Ig production dur-

ing differentiation, 4570
IgG-secreting, IL-2 producing memory

CD4 T cells associated with gener-
ation of, 3665

TLR4 and TLR9 agonists activate mem-
ory B cell differentiation into, 1746

Plasma membrane, cathepsin B in traffick-
ing of TNF-��containing vesicles
to, macrophages, 690

Plasmablasts, splenic, CD11c identifies
subpopulation responsible for anti-
body responses during ehrlichia
infection, 1375

Plasminogen activator, tissue-type, regu-
lates monocyte diapedesis through
brain endothelial barrier, 3567

Plasminogen activator receptor, urokinase
type, attenuates I/R injury and kid-
ney allograft rejection, 1179

Plasmodium berghei
ANKA, LIGHT-LT�R blockade protects

from experimental cerebral malaria,
7458

CD8 T cell activation during blood
stage of infection by, 1420

Plasmodium chabaudi AS, malaria-specific
memory T cell decline in responses
leads to failure in protective immu-
nity to, 8344

Plasmodium falciparum
AMA1 Abs induced by natural infection

or vaccination, 8776
EMP1, interaction with polymeric IgM,

1988
Plasmodium yoelii, live blood stage para-

sites, vaccination with, induces
cross-stage immunity, 8552

Platelet activating factor, production de-
pendent on group IVA cPLA2/Ly-
soPAFAT axis, spinal cord, EAE,
5008

Platelet endothelial cell adhesion molecule
1, effect on macrophage-EC-PMN
during immune response, colotis,
2145

Platelets, LPS as agonist for RNA splic-
ing, 3495

Pneumococcal antibody, memory B cells
and, after splenectomy, 3684

Pneumococcal vaccines, PS-specific hu-
moral immunity to S. pneumoniae
versus, T cells, 8258

Pneumocystis carinii pneumonia, TNFR in
inflammatory cell recruitment and
respiratory failure in, 1409

Pneumonia
fungal, CCR2 mediates DC recruitment

and mononuclear cell infiltrates in
C. neoformans- infected lung, 610

P. carinii, TNFR in inflammatory cell
recruitment and respiratory failure
in, 1409

Pneumonitis, autoimmune myocarditis and,
PD-L1 regulates checkpoint for,
2513

Polymorphonuclear leukocytes
alveolar macrophages promote TEM via

EC Src kinase/NADPH oxidase
pathway, 8735

functions inhibited by resistin, 3761
Polypyrimidine tract-binding protein, CpG

activation initiates mRNA stability
via PTB-protein-dependent path-
way, primary B cells, 3336

Polysialic acid, expressed on human and
murine leukocytes, 6850

Polyunsaturated fatty acids, n-3, suppress
activation of signaling proteins at
IS via lipid rafts, CD4 T cells,
6236

Porphyromonas gingivalis
acquired immune response activation

reduces bone formation, 8711
C4BP in serum resistance of, 5537
T cell responses to RgpA-Kgp-adhesin

complexes of, 4150
TLR2 in early innate immune response

to, 4141
Potassium ion channels

affected by cannabinoids, DCs, 3057
DC functions modulated by, 6803

Poxviral HLA ligands, modified vaccinia
virus Ankara, immunity identified
by stable isotope labeling, 6371

PP2A
dephosphorylates Elf-1 and controls T

cell expression of CD3� and FcR�,
SLE, 3658

inside-out Fc�RI regulation by, 4080
PPAR-�. see Peroxisome proliferator-acti-

vated receptor-�
PPAR�, in response to LTB4, pleural me-

sothelial cells, 7292
Pre-B cell colony-enhancing factor,

NAMPT/PBEF/VISFATIN required
for resistance to genotoxic stress,
4685

Preadipocytes, nucleotide oligomerization
domains regulation and function,
3620

Preeclampsia, IL-16 in endothelium, leu-
kocytes and placental trophoblasts,
4418

Prefoldin, subunit 1 required for lympho-
cyte development, 476

Pregnancy
early, NKp46- and NKp30-activating

receptors in, uterine NK cells, 3009
endometrial NK cells present before

conception, 1869
MCP-1 integrates signals mediating

term and preterm labor, rat, 1470
MHC I and �2m regulated by progester-

one and interferons, pig uterus,
2494

uterine NK cell expression of KIR alters
with gestational age, 39

Presidential Address, early immunological
weapons and late cancers, 1589

Primary graft dysfunction, anti-COL(V)
humoral immunity, lung trans-
plants, 5738

Prion protein peptides, mice immunized
with, role of T-cell-specific re-
sponses to 139A-scrapie, 768

Progesterone, MHC I and �2m regulated
by interferons and, uterus of preg-
nant pig, 2494

Programmed death-1
CMV-specific CD8 T cell attrition,

acute hepatitis B, 3741
donor-reactive CD8 T cell peripheral

tolerance dependent on, 5313
HCV-specific T cell levels of, affect

viral persistence, 8215
NFATc1 regulated, on T cell activation,

4832
PD-1 with PD-L1 and PD-L2 inhibit

effector T cell functions in tubercu-
losis, 116

PD-L1, PD-L2 and, induced by IL-2,
IL-7, IL-15 and IL-21, 6738

PD-L1 interactions with, iNKT cell an-
ergy induced by, 6707

Programmed death ligand 1
PD-1, PD-L2 and, induced by IL-2,

IL-7, IL-15 and IL-21, 6738
PD-1 interactions with, iNKT cell an-

ergy induced by, 6707
regulates checkpoint for autoimmune

myocarditis and pneumonitis, 2513
Prostaglandin E2

DC differentiation with, promotes Th17
cell differentiation, 721

exerts catabolic effects via EP4 receptor,
osteoarthritis cartilage, 5082

inhibits eosinophil trafficking via EP2
receptors, 7273

in monocyte/macrophage survival to
peroxynitrite, 5637

Prostaglandins, 15d-PGJ2, enhances envi-
ronmental phthalate-induced apopto-
sis, BM B cells, 1728

Prostate carcinomas, spontaneous, TCR
gene therapy requires T cell activa-
tion, 2563

Protease-activated receptors, PAR-1 and
PAR-2, neutrophil-mediated activa-
tion regulates TEM, 5702

Protein kinases
PKA, 5-LO phosphorylation by, deter-

mines pioglitazone and atorvastatin
actions, 3515

PKC�II augments NF-�B-mediated
transcription at CCL11 promoter
via p/CAF and histone H4, 3503

PKC� localization to secretory lyso-
somes in CD8 CTLs mediates
TCR-induced granule exocytosis,
4716

PKC�, Nef-induced HIV-1 transcription
involves Lck, ERK1/2 and, 8425

PKC�, T cell survival mediated by, in
cardiac allograft rejection, mouse,
513

PKC� loss impairs CD4 T cell subset
proliferation and NF-�B activation,
6244

PKC� recruited by T cell-DC immuno-
logical synapses, 4852

PKC� regulates adhesion ring junction
stability and targets cell lysis by
CTLs, 4815

PKC� required for efficient positive se-
lection, 4696

PKD1, TLR9 signaling and, macro-
phages, 2044

PKR, signaling mediated by, dsRNA
induces antiviral defense via, kera-
tinocytes, 2694

Proteins, therapeutic, prevention of im-
mune responses against, review,
1609

Proteoglycan-induced arthritis, controlled
by loci on chromosome 15 via IL-6
and lymphocyte proliferation, 1307

Pseudomonas aeruginosa
control requires LPS or flagellin recog-

nition, lung, 586
DCs modulate response to, in immune

dysfunction model, lung, 8513
IL-17 in vaccine-induced protection

against LPS-heterologous strains of,
lung, 4965

macrophage apoptosis induced by, Asm
redox signaling in, 4247

macrophage susceptibility to infection,
SP-C-deficient mouse, 621

NE mediates innate host protection
against, 4945
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NKG2D in NK cell activation against
respiratory infection by, 5481

pyocyanin inhibits Duox system, airway
epithelial cells, 4883

Psoriasin. see S100 family proteins,
S100A7

Psoriasis
atopic dermatitis and, comparison of

IL-23/Th17 pathway in, 7420
IL-17 T cell trafficking induction by

IFN-�, 4733
PTX3, complement activation involves

interaction of factor H with, 8433
PU.1

regulator of innate and adaptive immune
cell fates, Pillars of Immunology,
1595

related to ets oncogene, Pillars of Im-
munology, 1597

PUFA. see Polyunsaturated fatty acids
Pulmonary and activation-regulated che-

mokine, DC thrombin receptors
trigger induction of, 1215

Purple sea urchin, 185/333, role in post-
transcriptional modifications and
immune diversity, 8585

PV. see Pemphigus vulgaris
Pxmp4, in control of Nkt2 gene, NKT

cells, 3400
Pyocyanin, P. aeruginosa, inhibits Duox

system, airway epithelial cells,
4883

QTLs. see Quantitative trait loci
Quantitative trait loci

chromosome 4, affects cycling of HSPC
via TGF-�2, 5904

molecular basis of, in arthritis, rat, 859

RA. see Retinoic acid
Rab27a, regulates granule exocytosis, neu-

trophils, 3793
Rac1, NOD2 trafficking regulated by

��PIX and, 2664
RAG1, mutation causes coding flank hy-

persensitivity, Omenn syndrome,
4124

RAGE. see Receptor for advanced glyca-
tion end products

Ragweed, IgE memory responses specific
for, CD4 and CD8CD60 T cells
required for induction of, 4761

RANKL. see Receptor activator of NF-�B
ligand

RANTES, variant of, and recovery from
hepatitis B virus, 7944

Rap1, required for Fc�R-dependent phago-
cytosis, 5501

Rap1b, regulates B cell development and
T cell-dependent humoral immu-
nity, 3373

Rapamycin, mice treated with, �� T cell
functional defects and delayed
wound repair, 3974

Reactive oxygen species
B7-H1 cross-linking induces apoptosis

via JNK, FasL and, EBV-trans-
formed B cells, 6158

eicosanoid production and, requires
PI3K-dependent Btk activation,
Ag-stimulated mast cells, 7706

mast cell survival induced by IgE re-
quires, 3850

Recepteur d’origine nantais
HIV-1 Tat mediates degradation of,

1548
regulates IFN-� production and innate

immune responses, 2303

Receptor activator of NF-�B ligand
epidermal, controls LC homeostasis,

1103
IL-23 induces, in CD4 T cells and pro-

motes osteoclastogenesis, RA
model, 1507

Receptor for advanced glycation end prod-
ucts

ligation modulates T cell activation and
differentiation, 4272

S100A7 chemotactic activity mediated
by, 1499

Receptor-interacting protein, apoptosis su-
persedes necrosis via cathepsin and,
mDNA-depleted Jurkat cells, 197

Receptor-interacting protein homotypic
interaction motif, controls NF-�B
activation via DAI, 6427

Red blood cells, IgG-opsonized foreign,
reduce Ag-specific B cell priming,
948

Regulator of G protein signaling 13, con-
trols GPCR-evoked responses, mast
cells, 7882

Rejection
allograft, CD4 help in CD154 blockade-

resistant CD8 T cell activation and,
1096

of allografts, mediated by CD8 Th17
cells T-bet-deficient mouse, 3906

cardiac allografts, CD4 T cells mediate
rejection, B cell-deficient mouse,
5257

cardiac allografts, PKC-�-mediated T
cell survival, mouse, 513

CpG prevents Treg-dependent allograft
acceptance, 1692

I/R injury attenuated by uPAR, kidney
allograft, 1179

macrophages mediate CD4-dependent
rejection of transplanted liver pa-
renchyma cells, 1224

T cell-mediated, donor DAF deficiency
and, 4580

RELM�. see Resistin-like molecule �
Renal cell carcinoma

clear-cell, CD74 up-regulation of
VEGF-D, 6584

lung metastases, CCL3-CCR5 axis regu-
lates leukocyte and fibroblast accu-
mulation, 6384

nonclassical T cell clone with reactivity
against, 3769

oxidative stress and VEGFR in, 346
Resistin, inhibits PMNL functions, 3761
Resistin-like molecule �, augments CD4 T

cell IFN production and intestinal
inflammation, 4709

Resolvin, precursor appearance in inflam-
matory exudates, 8677

Resolvin E1, BM-derived DCs exposed to,
induces apoptosis of activated CD4
T cells, 4534

Respiratory infections, CD8 T cell dynam-
ics during, 5551

Respiratory syncytial virus
CD8 T cell dynamics during respiratory

infections, 5551
eosinophils in vaccine-enhanced disease,

6692
RSV-specific memory T cell levels criti-

cal for inhibiting RSV vaccine-
enhanced eosinophilia, lung, 7958

Reticular stromal cells, fibroblast-type
guide T cell migration within splenic

white pulp, 3947
regulate lymph node vasculature, 3887

Retinal pigment epithelium, CTLA-2� de-
rived from, induces TGF-�-produc-
ing Treg cells, 7525

Retinoic acid
affects Foxp3 Treg cells and Th17 cells

via Smad3, IL-6, IL-6R and IL-
23R inhibition, 2277

eosinophil apoptosis inhibited by, 7689
Retinoic acid-inducible gene-1

caspase-1 mediates secretion of protein,
7324

signaling mediated by, dsRNA induces
antiviral defense via, keratinocytes,
2694

Retinoid X receptor, inhibits NF-�B-medi-
ated expression of TSLP, 5189

Retinopathies, CD40 mediates retinal in-
flammation and neurovascular de-
generation, 8719

RGS13. see Regulator of G protein signal-
ing 13

Rheumatoid arthritis
annexin 1 mediates TNF-�-stimulated

MMPs secretion from synovial fi-
broblasts, 2813

EBV-specific effector memory CD8 T
cell levels and viral load, 991

LPA in COX-2 induction by synovial
fluid, 5111

model of, IL-23 induces RANKL in
CD4 T cells and promotes oste-
oclastogenesis, 1507

sphingosine kinase modulation and anti-
inflammatory effects, 8010

TLR8 inhibitors reduce TNF production,
synovial membranes, 8002

Rheumatoid synovitis, B cell autoimmu-
nity independent of ectopic lym-
phoid neogenesis, 785

RHIM. see Receptor-interacting protein
homotypic interaction motif

Rho, regulation of Fas-mediated apoptosis,
Jurkat cells, 5963

RhoA, ACT subverts phagocyte function
via inhibition of, 5587

RIP. see Receptor-interacting protein
Rituximab

B cells opsonized with OFA or, comple-
ment activation induces structural
membrane changes, 822

cancer cell binding of trastuzumab,
cetuximab, mAb T101 or, promotes
trogocytosis, 8120

RNA
ds, triggers Ig CSR via TLR3 and

BAFF, B cells, 276
messenger, CpG activation initiates sta-

bility of, via PTB-protein-depen-
dent pathway, primary B cells,
3336

splicing, LPS as agonist for, platelets,
3495

Ro52, inhibits IFN-� production via IRF3
degradation, 1780

Rolipram, prevents NF-�B binding and
cytokine release, human chorionic
cells, 2196

RON. see Recepteur d’origine nantais
RPE. see Retinal pigment epithelium
RTX. see Rituximab
RvE1. see Resolvin E1

S100 family proteins
MDSC accumulation regulated by, 4666
S100A7, chemotactic activity mediated

by RAGE, 1499
S100A8, S-nitrosylated, novel antiin-

flammatory properties of, 5627
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S100A15 potentiates inflammation with
S100A7, 1499

SAA. see Serum amyloid A
Salmon, farmed Atlantic, systemic autoim-

munity induced by vaccination,
4807

Salmonella-CFA/I, vaccination protects
against collagen II-induced arthritis,
mouse, 2741

Salmonella enterica
PIRB-deficient mice susceptible to in-

fection by, 4229
serovar Enteritidis, protective immunity

and IL-23-dependent IL-22, 7891
SAP. see Signaling lymphocytic activation

molecule-associated protein
Sarcoidosis

anergy and DC function, 746
systemic, T cell responses to mKatG,

8784
SCART receptors, �� T cell subset charac-

terized by, 1710
Scavenger receptor class B type I, induc-

tion in simvastatin enhancement of
HDL-induced NOS activation, ECs,
7332

Scavenger receptors
Class A, mediate antigen transfer be-

tween B cells and macrophages,
4043

SCART receptors, �� T cell subset
characterized by, 1710

Schistosome egg antigen, uncoupling in-
duced DC processing from matura-
tion after exposure to, 7562

Schistosome eggs, stimulate IL-23 and
IL-1 producing DCs induce Th17
cells, 8559

Schistosomiasis, IL-10 and TGF-� protect
against severe liver injury, 7214

139-Scrapie, PrP peptide-immunized mice,
T-cell-specific responses to, 768

SEA. see Schistosome egg antigen
Secondary lymphoid organs

adult, organizer-like reticular stromal
cell layers in, 6189

postthymic T cell maturation within,
5213

Secretogranin III, CgA and, direct secre-
tory vesicle biogenesis in mast
cells, 5024

Secretory vesicles, biogenesis of, directed
by SgIII and CgA in mast cells,
5024

P-Selectin, ethanol enhances neutrophil
tether growth and rolling on, 2472

L-Selectins
FOXO1 regulates homing molecules

and, T cells, 2980
role of CD8 DC maturation in tolerance

to adenovirus 2 vectors, 1345
P-Selectins, endoglycan as ligand for vas-

cular selectins, 1480
S-Selectins, endoglycan as ligand for vas-

cular selectins, 1480
Selection

negative, TCR avidity thresholds for,
6770

positive, Egr2 required for Bcl-2 induc-
tion during, 7778

positive, PKC-� required for, 4696
thymocyte positive, mediated by recircu-

lating T cells, 1207
Semenogelins, fragmentation of, human

seminal plasma bactericidal activity
is dependent on zinc and, 3413

Seminal plasma, human, bactericidal activ-
ity is dependent on zinc and sem-
enogelins fragmentation, 3413

Sepsis
ApoE mediates immune regulation in,

1399
enhanced resistance of restraint-stressed

mice, 3441
experimental, cPLA2� modulates lipid

and protein mediators of inflamma-
tion, 3558

polymicrobial, hydrogen sulfide regu-
lates inflammation via ERK path-
way, 4320

splenectomy reduces HGMB1 serum
levels and protects against lethality
of, 3535

Septic peritonitis, role of CX3CR1-medi-
ated signals in host defense, 4208

Serglycin, in CD8 T cell response to
LCMV, 1043

Serine protease inhibitor 6, LPS-treated
DCs up-regulate, and are suscepti-
ble to killing by CTLs, 8356

Serum amyloid A
acute phase, TLR2 is a receptor for, 22
induces CCL2 via FPRL1, monocytes,

4332
Severe acute respiratory syndrome, whole

coronavirus, T cell responses to,
humans, 5490

Severe acute respiratory syndrome-associ-
ated coronavirus, prior immuniza-
tion with nucleocapsid protein
causes pneumonia, SARS-CoV-
infected mice, 6337

Severe combined immunodeficiency
X-linked, “bubble boy” paradox, Pillars

of Immunology, 5815
X-linked, IL-2R � chain mutation and,

Pillars of Immunology, 5815
Sg3. see Secretogranin III
SH2D4A, genetic analysis and function in

T cells, 2019
Shiga toxin, mediation of leukocyte cap-

ture by endothelium in response to,
1460

SHP1. see Src homology region 2 domain-
containing phosphatase 1

Sialic acid, residues essential for anaphy-
lactic activity, IgG1 Abs, 8308

Sialostatin L2, I. scapularis immunity
against, impairs feeding ability,
5209

Signaling lymphocyte activation molecule,
SLAM-SLAM interactions between
DCs and iNKT cells trigger NKT2
cell differentiation, NOD mouse,
869

Signaling lymphocytic activation mole-
cule-associated protein

enables T cells to help B cells, 3994
role in T cell-dependent PS-specific hu-

moral immunity responses, 8258
SAP-Fyn interactions during NK T cell

development, 2311
Simian immunodeficiency virus

breast milk transmission, immune re-
sponses and, SIV-infected lactating
Rhesus monkeys, 3643

CD8 TCRs specific for, production fre-
quency and sharing between ma-
caques, 2597

induced immune activation increases
viral reproduction and CD4 T cell
depletion, 6687

neutrophil apoptosis in pathogenic and
nonpathogenic infections, 8613

Simvastatin, SR-BI induction in enhance-
ment of HDL-induced NOS activa-
tion by, ECs, 7332

SIT. see Src homology domain containing
tyrosine phosphatase 2-interacting
transmembrane adaptor protein

Sjögren’s syndrome, IL-18 and Th17 cells
in salivary glands of patients with,
2898

Skin
activation and migratory behaviors of

epidermal and dermal DCs, 418
Bid in UV-induced cutaneous apoptosis

and immune suppression, 3077
cathelicidins inhibit HA-induced cyto-

kine release, chronic allergic der-
matitis, 3915

delayed wound repair, �� T cell func-
tional defects and, rapamycin-
treated mouse, 3974

eosinophilic hypersenstivity, elicited by
TDM, Guinea pigs, 8528

LC migration impaired in autoimmune
dermatitis, 7468

LMW-HA increases self-defense by
�-defensin 2 via TLR2 and TLR4,
2103

mast cells, TGF-�1 attenuates mediator
release and Kit via Smad, 7263

SLA genes, regulation in pig uterus, 2494
SLAM. see Signaling lymphocyte activa-

tion molecule
SLP-2. see Stomatin-like protein 2
Sma- and Mad-related proteins

SMAD3, promoter analysis reveals role
of ATF-2 and, in IL-23 p19 expres-
sion, 4523

SMAD3, Foxp3 Treg cells and Th17
cells affected by RA via inhibition
of IL-6, IL-6R, IL-23R and, 2277

SMAD3, TGF-� inhibits CD16-medi-
ated IFN-� and cytotoxicity via,
NK cells, 3784

TGF-�1 attenuates mediator release and
Kit via, skin mast cells, 7263

SMAD. see Sma- and Mad-related proteins
Smallpox inhibitor of complement en-

zymes, regulation of complement
activation, 4199

Smoking
cessation of, persistence of lung CD8 T

cell oligoclonal expansions, emphy-
sema, 8036

intelectin 1 in smokers and nonsmokers,
airway epithelium, 5760

Smooth muscle cells, tracheal, LTA in-
duces HO-1 expression via TLR2/
MyD88/c-Src/NADPH oxidase
pathway and Nrf2, 5098

SOCS1. see Suppressors of cytokine sig-
naling, SOCS1

Sodium-dependent glucose transporter-1,
immunoregulatory role, intestinal
mucosa, 3126

Somatic hypermutation, in absence of
AICDA, Ig gene, 1299

Sortilin, BDNF and, in B cell survival,
3027

SP-A. see Surfactant protein A
SP-C. see Surfactant protein C
Sphingosine kinase, modulation and antiin-

flammatory effects, RA, 8010
SPI6. see Serine protease inhibitor 6
SPICE. see Smallpox inhibitor of comple-

ment enzymes
Spinal cord, PAF production dependent on

group IVA cPLA2/LysoPAFAT
axis, EAE, 5008
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Spleen, T cell migration guided by FRCs
within splenic white pulp, 3947

Splenectomy
memory B cells and pneumococcal Ab

after, 3684
reduces serum HMGB1 levels and pro-

tects against sepsis lethality, 3535
Splenocytes, FasL engineered, transplanta-

tion tolerance to cardiac allografts
induced by, 931

Spontaneous autoimmune polyneuropathy,
expression of myelin P0, 8753

SR-A. see Scavenger receptors, class A
SR-BI. see Scavenger receptor class B

type I
Src family kinases, LFA-1 and, in neutro-

phil transmigration across inflamed
endothelium, 8660

Src homology domain containing tyrosine
phosphatase 2-interacting trans-
membrane adaptor protein, TRIM
and, determine T cell fate, 5930

Src homology region 2 domain-containing
phosphatase 1

MHC:peptide-mediated anergy requires,
encephalitogenic T cells, 6843

regulation of high affinity Fc
RI signal-
ing by, 5414

Src homology region 2 domain-containing
phosphatase 2, mediates HCMV
inhibition of IFN-�-induced STAT1
phosphorylation, 5530

SSA. see Serum amyloid A
ST2, IL-33 induces basophil activation via,

5981
Staphylococcus aureus

Efb, inhibits C3d interaction with CR2,
7463

enterotoxin A, inhalation induces IFN-�
and CD8 T cell-dependent lung
pathology, 3698

formyl peptides from L monocytogenes
and, as chemoattractants for neutro-
phils, 1429

immune cell activation by egc- encoded
superantigens from, 5054

infection by, IFN-� generates neutro-
phil-rich environment and deter-
mines outcomes, 1323

pDCs induced by, activation and IgG-
mediated memory response, 3823

STAT1
IFN-� activation of JAK/STAT-1 path-

way regulates MHC I-related neo-
natal IgG receptor, 449

SHP2 mediates HCMV inhibition of
IFN-�-induced phosphorylation of,
5530

STAT2, NF-�B drives expression of CCL2
and, astrocytes, brain injury, 7284

STAT3
IL-6 regulates neutrophil trafficking via,

in acute inflammation, 2189
IL-23 induces CLL B cell apoptosis via

p53 and, 6051
STAT4

Immunomodulatory properties of ber-
bamine via IFN-� and, EAE, 1491

isoforms of, inflammation and demyeli-
nation regulated by, EAE, 5681

isoforms regulate Th1 cytokine produc-
tion and severity of IBD, 5062

STAT5
intronic enhancer responsive to, IL-10

production enhanced by IL-2 via,
Treg cells, 3897

oncostatin M activates JAK2/STAT5/
CIS pathway and suppresses CCL1,
7341

STAT6, suppresses VLA-4 and limits tu-
mor infiltration by CD8 T cells,
104

Statins, lovastatin induces recruitment via
CCL1, Treg cells, 3524

Stem cell derived factor-1�, regulates
monocyte migration and LFA1-
mediated attachment via Lyn, BM-
VEC, 4632

Stem cell factor, ASM promotes mast cell
proliferation via CADM1, IL-6
and, lung, 2772

Stomatin-like protein 2, T cell activation
modulated by, 1927

Streptococcus pneumoniae
CbpA, species-specific interaction of

factor H with, 7138
intact, PS-specific humoral immunity to

pneumococcal vaccine versus, T
cells, 8258

Ly-6G�CCR2- myeloid cells required
for bacterial infection control,
CNS, 2713

macrophages pulsed with, elicit T cell-
dependent Ab response, mice, 1787

MyD88 essential for Ag-specific B cell
responses following oral vaccina-
tion by PspA Ag, 6447

Stress, enhanced resistance of restraint-
stressed mice to sepsis, 3441

Stroma, organizer-like reticular stromal
cell layers in adult SLOs, 6189

Stromal cells, shape unique microenviron-
ment, LNs, 1898

Stx. see Shiga toxin
Sulfatide, myelin sheath, activates inflam-

matory responses in brain-resident
immune cells, 8077

Suppressors of cytokine signaling
SOCS1, CD4 T cell CCR7 expression

and migration regulated by, 1190
SOCS1 and SOCS3, expression and sig-

naling suppressed by astrocytes,
3167

SOCS1 regulates IFN pathway, TLR-
stimulated monocytes and macro-
phages, 8018

Surfactant protein A, binds to HIV, inhib-
its infection of CD4 T cells, 601

Surfactant protein C, mice deficient in,
macrophage susceptibility to P.
aeruginosa in, 621

Surfactant protein D, multimerization re-
quired for antiviral activities, influ-
enza virus, 7936

Survivin, CD4 T cell response to, healthy
donors and cancer patients, 431

SV40 T antigen, CD8 T cell elimination of
brain tumors induced by, 4406

Syk, expression and association in T cells,
SLE, 8145

Synaptotagmin V, controls phagocytosis in
macrophages, 5289

Synovial fibroblasts, RA, annexin 1 medi-
ates TNF-�-stimulated MMPs se-
cretion, 2813

Synovial membranes, TLR8 inhibitors re-
duce TNF production, RA, 8002

Synoviocytes, innate immune responses
regulated by interferon, JNK and
MAPK kinases, 3252

Systemic lupus erythematosus
autoimmunity similar to, promoted by T

cell dysregulation in non-autoim-
mune prone mice, 833

human, kidneys infiltrated by IL-17-
producing DN T cells, 8761

IFN production induces BLyS, 2211
murine model of, ameliorated by B cell

depletion with anti-CD79 mAbs,
2961

murine model of, ameliorated by nasal
CD3 antibody via IL-10 secreting
CD4CD25- LAP Treg cells, 6038

murine model of, lipid raft aggregation
and disease progression promoted
by CTB, T cells, 4019

murine model of, protection by Ea
transgene, 3651

murine model of, suppression by
hCDR1 involves Foxp3-expressing
T cells, 3243

PP2A dephosphorylates Elf-1 and con-
trols T cell expression of CD3� and
FcR�, 3658

Syk expression and association in T
cells, 8145

TLR7 in Yaa-mediated acceleration of,
1556

T-bet
eomesodermin and, direct T cell differ-

entiation to Th1 or Th17, 8700
removes Sin3A-HDAC complexes at the

Ifng locus drives Th1 differentia-
tion, 8372

T cell help
for B cells, enabled by SAP, 3994
CD4 help in CD154 blockade-resistant

CD8 T cell activation and allograft
rejection, 1096

CD4 help regulates genes involved in
CD8 T cell memory, 299

CD4 T cell IL-2 in help-dependent CD8
T cell responses, 7445

CD27 instructs CD4 T cells to help
memory CD8 T cell responses,
1071

T cell receptor complex, CD8 adhesion
function activated by, T cells, 6002

T cell receptor interacting molecule, SIT
and, determine T cell fate, 5930

T cell receptor ligands, high avidity, fetal
exposure enhances Treg cell expan-
sion, 73

T cell receptors
avidity thresholds for negative selection,

6770
CD3�- mediated regulation, virus-spe-

cific CD8 T cell responses con-
trolled by, 7786

CD4-CD8- thymocytes express FOXP3
in the absence of, letter, 857

CDR3 conformations determine cross-
reactivity for diverse Ags, 6255

density of, and T cell reactivity to pep-
tides and, 1760

diversity and recognition of circulating
epitope variants, HIV infection,
5137

granule exocytosis induced by, mediated
by PKC� localization to secretory
lysosomes in CD8 CTLs, 4716

iNK T cell alloreactivity instructed by
iTCR-CD1d and KIR, 3268

low avidity signaling, proline-rich se-
quence of CD3
 as amplifier of,
243

optimizing transduction for antitumor
responses, T cells, 5128

regulation of pathways by CD45, thy-
mocytes, 6082
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signaling regulated by LAX via phos-
photyrosine, 7055

SIV-specific CD8, production frequency
and sharing between macaques,
2597

TCR gene therapy requires T cell acti-
vation, spontaneous prostate carci-
nomas, mouse, 2563

TCR�/� DN T cells express V� TCR
diversity, ALPS, 440

TCR�-chains and reaction to influenza
A virus, memory T cells, 7407

TCR� locus, MEK1/2 induces STAT5-
mediated transcription in response
to IL-7R, 494

V�2V�2, APC presentation of HMBPP
to, 4798

virus-specific CD8, TdT required for
private repertoires of, 2556

T cells
activated, hyaluronan induces AICD via

CD44, 7044
activated, suppression of naive CD4 T

cell responses by IL-2 and, 3323
activated by mucosally delivered DCs,

2356
activation and regulation of CXCR3,

4613
activation modulated by SLP-2, 1927
adaptive regulatory, IDO essential for

pDC-induced generation of, 5396
adhesion and migration, pancreatic islet

EC expression of CD86 and, 6109
adoptive CD4 regulatory, Ag specificity

acquisition via pMHC I complex,
2428

Ag-specific, Fas expression affects CTL
responses, 5912

Ag-specific IL-5, induced by IL-33, ef-
fect on airway inflammation, 4780

Ags, and M. tuberculosis vaccine devel-
opment, 7948

alloreactive-mediated GVHD, blocking
by anti-CXCR3 Ab, 7581

anergy induction, GRAIL ubiquitinates
CD40L during, 1622

antitumor, inhibited by MIF expression
by neuroblastoma, 1877

apoptosis induced by LLO, granzymes
in, 1365

apoptosis of, tumor-educated tolerogenic
DCs down-regulate CD3
 and,
3089

autoreactive, CD24 in generation of,
thymus, 320

autoreactive, Drak2 mediates survival
of, 7593

B cells and, evolutionary conserved
CD8 memory differentiation signa-
ture, 1859

beryllium-specific, 4–1BB enhances
proliferation, chronic beryllium
disease, 4381

catalase transduction protects against
oxidative stress, 8382

CD2CD25- LAP regulatory, IL-10 se-
cretion by, in amelioration of mu-
rine lupus by nasal CD3 antibody,
6038

CD4
activated, IL-2 production suppressed

by IL-4-induced BLIMP-1, 5249
Ag-specific, deletion following A.

marginale, cattle, 7759
in cachexia control, 4676
CD8CD60 and, required for induction

of ragweed-specific memory IgE
responses, 4761

CEA-specific, immunity impaired in
pancreatic carcinoma, 6595

central memory, role of IFN-�/� in
IL-2 secretion, 8204

clonal expansion, Cbl-b inhibits anti-
gen recognition during, 5331

controlled by IL-2R�-chain in DLNs,
AHR, 1917

defective DC Ag presentation limits
help for CD8 T cells, 155

FoxP3, homeostasis regulated by
CTLA4, 1806

FoxP3 regulatory, IL-2, IL-7, and
IL-15 govern development of, 3285

Foxp3 regulatory, IL-2 allelic variants
and resistance to T1D, NOD
mouse, 6283

generated by BM precursor cells,
memory responses and, aged
mouse, 4825

GSK3 in responses, 8363
HIV-1 binding by SP-A inhibits in-

fection of, 601
HIV-1-infected, Tat-induced FOXO3a

mediates apoptosis, 8460
HSV2 gD immunodominant epitopes

recognized by, HSV1 and HSV2
seropositive subjects, 6604

IL-2 from, in help-dependent CD8 T
cell responses, 7445

IL-2 producing memory, associated
with IgG-secreting PC generation,
3665

IL-12 and, in Th1 determination, Pil-
lars of Immunology, 4435

IL-17F/IL-17A heterodimeric com-
plex signals via IL-17RA/IL-17RC
receptor complex, 2799

IL-23 induces RANKL and promotes
osteoclastogenesis, RA model,
1507

instructed by CD27 to help memory
CD8 T cell responses, 1071

MCMV-specific, responses during
acute and latent infection, 1128

mediate cardiac allograft rejection, B
cell-deficient mouse, 5257

memory, anergy induced by B cells,
3221

n-3 PUFA suppress activation of sig-
naling proteins at IS via lipid rafts,
6236

naive, differentiation of Treg cells
from, controlled by CD28, 2285

oligoclonal memory, protect against
type 1 diabetes, NOD mouse, 1798

osteopontin expression by DCs ampli-
fies IL-17 production by, EAE and
MS, 7480

peptide intrinsic immunodominance to
foreign Ags, 3039

RELM� augments IFN production
and intestinal inflammation, 4709

response to survivin in healthy donors
and cancer patients, 431

restoration after long-term HAART,
1573

SIV induced immune activation in-
creases viral reproduction and de-
pletion of, 6687

SOCS1 regulates CCR7 expression
and migration, 1190

subset, PKC�, Bcl10 or Malt1 loss
impairs proliferation and NF-�B
activation, 6244

TNFR and chromatin in regulation of
Il-2 transcription, 1272

transfer of surface molecules to DCs
upon priming of, 3965

tumor-specific protection by adoptive
transfer, 4363

CD4 and CD8, pDCs acquire opsonized
Ag causing activation of, 3811

CD4 and CD8, requirements for CCR7-
mediated Ag transport, influenza
infection, 6984

CD4CD25, suppressive function associ-
ated with CTLA4 expression, 1683

CD4CD25-, CD28/B7 induced FOXP3
regulates CD25 in, 1025

CD4CD25- MHC class I TRC-engi-
neered anti-melanoma, 1063

CD4CD25 Foxp3 regulatory
human, do not express IL-35, 6898
IL-7R function in, 225
protect against T cell-mediated fulmi-

nant hepatitis, 7221
CD4CD25 regulatory

differentiation regulated by IRF-1 via
Foxp3, 1673

function in Th2-type airway inflam-
mation, 6889

gene expression analysis after TCDD
treatment, mouse, 2382

IL-12R�2 in development of, 3870
imatinib mesylate inhibition of, effect

on cancer immunotherapy, 6955
measles virus induces IL-10 and in-

duces, adults, 7356
CD4CD25highCD127low/-, XCL1 en-

hances regulatory activities, human
allergic asthma, 5386

CD4�CD28-, proinflammatory and ef-
fector responses, coronary artery
disease patients, 5233

CD4low/negCD25 with suppressor func-
tion, outgrowth in CD4CD25 T cell
culture, 8767

CD5, activated, apoptosis induced by
BM-derived DCs exposed to RvE1,
4534

CD8
activated, redistribution to Ag-free

LNs, 1814
activation during blood stage of P.

berghei infection, 1420
Ag persistence required for cross-

priming and DC licensing, 3067
Ag-specific, trafficking to mucosa

following systemic vaccination,
4188

alloreactive tolerance requires B cells,
DCs, and MHC class II, 165

antiviral function enhanced by telom-
erase activator, 7400

autoreactive, IL-15 as costimulator,
GVHD model, 1109

breaking of tolerance via CD40 liga-
tion, inhibits GVHD, 7380

CD4 help regulates genes involved in
memory, 299

CD4 T cell IL-2 in help-dependent
responses by, 7445

CD16 effector, enhanced numbers in
chronic HCV infection, 4219

CD154 blockade-resistant, role of
CD4 help in activation and allo-
graft rejection, 1096

CMV-specific effector, differential
responses in lung allograft and
blood, 546

control MCMV in neonate CNS, 2111
defective DC Ag presentation limits

CD4 T cell help for, 155
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donor MHC class II- and B cell-me-
diated tolerance, 4371

donor-reactive, peripheral tolerance
dependent on PD-1, transplanted
tissue, 5313

dynamics during respiratory infec-
tions, 5551

effector, MS-like lesions induced by,
1617

effector, TLR3-independent pathway
stimulates differentiation via IFN-
�/�, 7670

effector differentiation by OX40 and
4–1BB costimulation, 7728

effector memory EBV-specific, levels
and viral load, RA, 991

elimination of SV40 T Ag-induced
brain tumors, 4406

enhancement of recognition of EphA2
tumors, 7721

Erk2 regulates proliferation and sur-
vival, 7617

IFN-� induces erosion of memory
during intracellular bacterial infec-
tion, 1700

IFN-I-induced, NKT cell-mediated
priming by DCs, 1633

IL-12 production by DCs increases
CCL1 and CCL17 levels augment-
ing activation of, 8576

IL-15 activated, tumor growth inhib-
ited by NK1.1 cells and, 8237

increased by Gal-9, effect on antitu-
mor immunity, 7660

in influenza-induced pulmonary dys-
function, neonatal mouse, 3486

intestinal, P2X7 as regulator of re-
sponses by, 3861

mediate lung melanoma metastasis
immunosurveillance, EBI-3-defi-
cient mouse, 6148

memory, CD4 T cells instructed by
CD27 to help responses by, 1071

memory, chromatin remodeling and
functionality, 865

memory during persistent T. cruzi
infection, 2644

MPA inhibits viral-specific effector
function and induces HSV-1 reacti-
vation, 969

MyD88 supports expansion of, during
LCMV infection, 3804

naive, activation regulated by DC
expression of WASp, 1135

naive precursor frequencies and MHC
binding and immunodominance,
2124

oligoclonal expansions persists after
smoking cessation, emphysema,
8036

recognizing adhesion molecules on
tumor cells, induced by GD2 mi-
motype immunization, 6644

response to LCMV, role of serglycin,
1043

response to West Nile virus domi-
nated by restricted set of, 1563

STAT6 suppresses VLA-4, limits tu-
mor infiltration by, 104

TCR�-chain and responses to CMV
and EBV, 7853

TdT establishes immunodominance
hierarchies for, 649

tolerance induced by muscle-specific
Ag expression, 408

TRAIL-dependent influenza virus
control, 4918

TSLPs in homeostasis, 7699

vaccinia virus-specific, controlled by
OX40, 7969

virus-specific, responses controlled by
CD3�- mediated TCR regulation,
7786

CD25 ��, IL-17 production by, fetal
thymus, mouse, 5940

CD25 regulatory, suppress autoreactive
B cells, 4447

CD45 regulates Lck-mediated CD44
signaling and actin rearrangement,
7033

CD46-induced immunomodulatory, ex-
press integrin �4�7, CCR9 and
LIGHT, 2544

CD103 regulatory, CD47 controls prolif-
eration and homeostasis, 5204

colocalization of Ag-specific B cells
and, in ectopic lymphoid tissue
following immunization, 3259

CREB, ATF and AP-1 regulate IFN-�
secretion, 2056

CTB promotes lipid raft aggregation and
disease progression, lupus-prone
mouse, 4019

development of, affected by TLR li-
gands, thymus, 6757

DN, produce IL-17 and infiltrate kid-
neys, human SLE, 8761

DN regulatory, trogocytosis in Ag-spe-
cific suppression mediated by, 2271

dysregulation in non-autoimmune prone
mice promotes SLE-like autoimmu-
nity, 833

effector
attracted by radiation-induced

CXCL16 released by breast cancer
cells, 3099

enrichment generates autoimmune
gastritis, 5895

PD-1 with PD-L1 and PD-L2 inhibit
functions in tuberculosis, 116

resistant to regulation via Treg cells,
diabetic subjects, 7350

XBP-1 in differentiation of, acute in-
fections, 5433

efficacy of immune responses reduced
by gp120 of SHIV-KB9 virus,
5510

encephalitogenic, MHC:peptide-medi-
ated anergy requires SHP1, 6843

enhanced apoptosis promotes resistance
to autoimmunity, Drak2-deficient
mice, 7606

FOXO1 regulates L-selectin and homing
molecules, 2980

Foxp3, murine lupus suppression by
hCDR1 involves, 3243

Foxp3 regulatory
cell expansion following B. malayi

infection, 6465
conversion to IL-17 Ag-specific auto-

immune effectors, 3137
immune invasion mechanism, large

condylomata acuminata, letter,
4433

induced by splenic CD8CD205 DCs,
6923

LPS antagonism of airway tolerance
via OX40L promotion and suppres-
sion of, 8650

OX40/OX40L costimulation affects
induction by memory T cells, 3193

Th17 cells and, affected by RA via
Smad3, IL-6, IL-6R and IL-23R
inhibition, 2277

frequency of, associated with pathoge-
nicity through retrogenic modeling,
EAE, 136

functions of, myeloid DC infection with
L. monocytogenes causes suppres-
sion, 4976

Fyn-deficient CD4, altered cytokine pro-
duction, 5374

G9a histone methyltransferase function
in B lymphocytes and, 485

�9�2, phosphoantigen-responsive subset
mediates tuberculosis immunity,
4471

��
activation by B. burgdorferi via TLR

and caspase-dependent pathway,
2392

development modulating AHR, role
of CD8 DCs in, 309

functional defects and delayed wound
repair, rapamycin-treated mouse,
3974

IL-17A production by, and innate
immunity against liver infection by
L. monocytogenes, 3456

NF-�B modulates apoptosis, in short-
versus long-term culture, 5857

photoaffinity antigens for, 7738
subset characterized by SCART re-

ceptors, 1710
Tyk2 signaling in host defense

against E. coli via IL-23-induced
IL-17 production by, 2071

generation in organ culture, fetal mouse
thymus, Pillars of Immunology,
7437

genetically determined thymic output
via precursor proliferation, 7818

GITR expression regulated by NF-�B
and NFAT, 5405

gold-specific, interaction with APCs,
gold allergy, 8096

Gsg3-reactive, evaluating pathogenicity
using murine PV, 1526

GVH-reactive effector cells, function
regulated by host environment,
6820

HCV-specific, PD-1 levels affect viral
persistence, 8215

heterospecific CD4 help, 5974
HIV-Gag-specific, deficiency and poor

viral containment, early childhood,
8103

homing receptor pattern imprinting, role
of peripheral tissue cells, 3745

human, effect of JIP peptide on prolifer-
ation and cytokine production,
7300

humoral immunity dependent on, regu-
lated by Rap1b, 3373

IL-2 and IL-4 required for generation of
IL-4 producing cells, Pillars of Im-
munology, 2943

IL-4 production by, Pillars of Immunol-
ogy, 2941

IL-17, trafficking induction by IFN-�,
psoriasis, 4733

IL-17A-producing, expansion inhibited
via IL-17R, 1357

IL-17RA and regulation of IL-17 pro-
duction, hepatitis, 7473

indirect CD4 immunity and split toler-
ance, allogeneic grafts, 4603

induction of BLV-binding receptor on,
891

iNK
alloreactivity instructed by iTCR-

CD1d and KIR, 3268
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anergic, DC induction and autoim-
mune inflammation, 2438

anergy induced by PD-1/PD-L1 inter-
actions, 6707

CD4, effect of Idd6 locus genes,
NOD mouse, 1753

EAU ameliorated by activation of,
4791

IFN-� production promotes tumor-
associated CTL responses, 2446

infiltrate CNS via CD1d, EAE, 2321
maturation inhibits autoimmune

pathogenesis, NOD mouse, 6789
responses to viral infection, 4452
SLAM-SLAM interactions between

DCs and, trigger NKT2 cell differ-
entiation, NOD mouse, 869

interactions among DCs, cytokines and,
during dengue virus infection, 5865

LEK1 in DC regulation of immunity
against C. trachomatis, 4037

M. tuberculosis-specific CD8, require
perforin to kill target cells, 8595

malaria-specific memory, decline in re-
sponses leads to failure in protec-
tive immunity to P. chabaudi AS,
8344

MBP-specific, development in thymus
and periphery, 5462

memory, local expansion, peripheral
nonlymphoid tissues, 5837

memory, LTs adjuvants during H. cap-
sulatum infection, 8544

memory, OX40 in generation of, 5990
memory, TCR�-chains and reaction to

influenza A virus, 7407
migration, guided by FRCs within

splenic white pulp, 3947
migration patterns of subsets found in

thymus, 2265
myelin-reactive type B, tolerance to

MBP, HLA-DR transgenic mice,
3202

myelin-specific, entry into CNS, in
spontaneous EAE, 4648

naive, primed by CD8 T1/CD28 coliga-
tion to acquire Th2 function, 174

naive, CCR7 expression and function,
7681

naive CD4, IP3R-mediated calcium ion
release affects cytokine production,
8315

NFATc1 regulates PD-1 on activation,
4832

NK
CD1d-restricted, role of CXCR6 in

homeostasis and activation, 81
IFN-I-induced CD8 T cell priming by

DCs mediated by, 1633
nonclassical CD1d-restricted, activa-

tion induces AHR, �2m-deficient
mouse, 4560

Pxmp4 in control of Nkt2 gene, 3400
rapid responses self-terminating dur-

ing infection, 2292
SAP-Fyn interactions during develop-

ment, 2311
synthetic ligands in environmentally-

induced autoimmunity, 6779
thymic, development regulated by

B7-CD28 pathway, 907
NK2, SLAM-SLAM interactions be-

tween DCs and iNKT cells trigger
differentiation of, NOD mouse, 869

nonclassical clone with reactivity
against human RCC, 3769

nonclonotypic, rapid expansion in for-
eign Ag-specific TCR-Tg scurfy
mice, 6934

optimizing TCR transduction for antitu-
mor responses, 5128

PI4P5-K1� required for HIV entry and
infection of, 6882

PKC� recruited by T cell-DC ISs, 4852
postthymic maturation within secondary

lymphoid organs, 5213
proliferation of, inhibited by lung resi-

dent MSCs, 4389
protection by c-FLIP from TCR-medi-

ated killing of, 5368
PS-specific humoral immunity to intact

S. pneumoniae vs. pneumococcal
vaccine, 8258

RAGE ligation modulates activation and
differentiation, 4272

recirculating, mediate thymocyte posi-
tive selection, 1207

regulatory
accumulation promotes reactivation of

chronic infection, aged hosts, 1835
Ag-specific TGF-��induced, Th17-

mediated autoimmune gastritis sup-
pressed by, 8209

age and, associated with spontaneous
EAE onset, 4638

alloimmune response inhibited by
HLA-DQA1, 7499

B cells expansion of, in mucosal tol-
erance, 8278

C3 deficiency associated with impair-
ments in DCs, 5158

CD28 costimulation essential for ex-
pansion of, 2855

CpG prevents allograft acceptance
dependent on, 1692

DC fusions with breast carcinoma
cells stimulate expansion of, 808

differentiation from naive CD4 T cells
controlled by CD28, 2285

downregulated by P17 inhibitor of
TGF-�1, 126

ECP inhibits sensitization and effector
phases via IL-10 and, CHS, 5956

effector, in tolerance induction by
costimulation blockade, 1034

effector functions, abnormalities fol-
lowing thymus xenograft, 7649

effector T cell-induced susceptibility
to suppression of, autoimmune gas-
tritis, 1908

effector T cells resistant to regulation
via, diabetic subjects, 7350

effector versus, thymus atrophy and,
murine MM model, 3714

fetal exposure to high avidity TCR
ligand enhances expansion, 73

Foxp3 GITR CD25, induced by anti-
inflammatory macrophages, 2220

granzyme B expression by, transplant
survival and, 4752

Idd3 locus determines function
through CD11b CD11c- APCs,
7449

IL-2:antiIL-2 mAb-induced, suppres-
sion of allergic airway disease by,
6942

IL-10 production enhanced by IL-2
via STAT5-responsive intronic en-
hancer, 3897

IL-13 production protects against
EAE, 954

induction by �c-signaling cytokines in
malignant CD4 T cells, 2506

induction by oral or nasal Ag sup-
presses arthritis, 899

induction by thymus exosomes-like
particles, 5242

lovastatin induces recruitment via
CCL1, 3524

migration regulated by CCR6, 8391
modulate antiviral memory cell patho-

genicity, 1161
MSC infusion prolongs heart trans-

plant survival via expansion of,
3933

TGF-�-producing, RPE-derived
CTLA-2� induces, 7525

TGF-�1 and IL-10 coexpression sup-
press AHR, 7751

transfer of type 1 diabetes is antigen
dependent, NOD mouse, 4516

repertoire, HCV Immune escape via
hole in, 6435

responses to 139-scrapie, PrP peptide-
immunized mice, 768

responses to mKatG, systemic sarcoid-
osis, 8784

responses to RgpA-Kgp-adhesin com-
plexes of P. gingivalis, 4150

responses to whole SARS coronavirus,
humans, 5490

role of PKC-�-mediated survival, car-
diac allograft rejection, mouse, 513

RSV-specific memory, levels critical for
inhibiting RSV vaccine-enhanced
eosinophilia, lung, 7958

self-reactive, B cells in immune system
homeostasis by ablation of, 5748

SH2D4A genetic analysis and function
in, 2019

SIT and TRIM determine fate of, thy-
mus, 5930

stimulation by DCs affected by cannabi-
noids, 3057

survival of, regulated by BTLA, lung,
2973

survival promoted by Mcl-1, 521
Syk expression and association in, SLE,

8145
T-bet and eomesodermin direct differen-

tiation to Th1 or Th17, 8700
TCR complex-activated CD8 adhesion

function, 6002
TCR density and reactivity to peptides,

1760
TCR gene therapy requires activation of,

spontaneous prostate carcinomas,
mouse, 2563

tolerance, transcriptional targeting of
DCs for induction of, 4495

TRAF-5 required for survival in infec-
tion, 7800

TSLP induces responses dependent on,
4311

TSLP-mediated allergic responses, imi-
dazoquinoline immune adjuvant
for, 5340

tumor-induced CD11b Gr-1 myeloid
cells suppress sensitization,
TDLNs, 3291

umbilical cord blood, express NCRs
after IL-15 stimulation, 4507

VF8, virus-specific, cytotoxic mediators
required for differentiation to effec-
tor status, 3818

V�2V�2, regulated by TNF-�, 7131
VLA-2 expressing effector, induction by

CD137L-expressing neuroblastoma
vaccine, 4621
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WNV-specific CD4, produce antiviral
cytokines and protect against
WNV, 8568

T helper cells
primary and memory responses during

allergic sensitization increased by
COX inhibition, 5360

Th1
BLIMP attenuates differentiation via

ifng, tbx21 and bcl6 gene repres-
sion, mouse, 2338

CD4 T cell development via IL-12
production by macrophages, Pillars
of Immunology, 4437

determination, CD4 T cells and IL-12
in, Pillars of Immunology, 4435

facilitate Th17 cell entry to CNS,
EAE, 3750

IFN-� affects development of memory
Th17 cells and, 5842

multifunctional, presence correlates
with protection against M. tubercu-
losis, lung, 4955

role of CD30L/CD30 signaling in
response to BCG infection, 6316

T-bet removes Sin3A-HDAC com-
plexes at the Ifng locus, drives dif-
ferentiation of, 8372

Th2 and, differentiation, Il18r1 gene
chromatin remodeling during, 3346

Th2 and, form distinct IS, 393
Th2 and, responses regulated by Txk

and Itk, 6125
Th2

B7-H3 and development of, mouse
asthma model, 4062

ICOS expands immunity by augment-
ing migration to DLNs, 1019

naive T cells primed by CD8 T1/
CD28 coligation to acquire func-
tion of, 174

role of NOD-2 in Ag-specific immu-
nity, 7925

TSLP reversal of airway inflammation
induction via inhibition of, 6557

T101
cancer cell binding of RTX, trastu-

zumab, cetuximab, promotes trogo-
cytosis, 8120

TACI. see Transmembrane activator and
calcium modulator and cytophilin
ligand interactor

TAK1. see Transforming growth factor-�-
activated kinase 1

Takifugu rubripes, IFN induced by TLR22
and protects cells from Birnavi-
ruses, 3474

Tat
FOXO3a induced by, mediates apoptosis

of HIV- infected CD4 T cells, 8460
HIV-1, mediates RON degradation,

1548
tbx21 gene, BLIMP attenuates Th1 differ-

entiation via repression of ifng,
bcl6 genes and, mouse, 2338

TDM. see Trehalose dimycolate
TdT. see Terminal deoxynucleotidyltrans-

ferase
Tec kinase, Btk kinase and, in Fc�R-in-

duced phagocytosis, 288
Teleost fish, IFN induced by TLR22 and

protects cells from Birnaviruses,
3474

Telomerase activators, antiviral function
enhanced by TAT2, CD8 T cells,
7400

10F8 HuMab, therapeutic effect of interac-
tion between IL-8 and, palmoplan-
tar pustulosis, 669

Terminal deoxynucleotidyltransferase
establishes CD8 T cell immunodomi-

nance hierarchies, 649
required for private virus-specific CD8

TCR repertoires, 2556
Tetraspanins, regulate ADAM10-mediated

TNF-� and EGF cleavage, 7002
TH. see Trauma hemorrhage
Th17 cells

CD8, mediate allograft rejection, T-bet-
deficient mouse, 3906

comparison of IL-23/Th17 pathway in
psoriasis and atopic dermatitis,
7420

DC differentiation with PGE2 promotes
differentiation of, 721

Foxp3 Treg cells and, affected by RA
via Smad3, IL-6, IL-6R and IL-
23R inhibition, 2277

HCV-specific, suppressed by TGF-�,
4485

human clones, CXCL13 expressed by,
186

IL-18 and, in salivary glands of patients
with SS, 2898

IL-23 promotes lineage maintenance,
5948

induced by, schistosome egg stimulation
of IL-23 and IL-1 producing DCs,
8559

inflammation-inducing polarized, pheno-
type switching by, 7205

mediate airway inflammation and AHR,
mouse, 4089

memory, IFN-� affects development of
Th1 cells, 5842

undergo Fas-mediated AICD, 190
Therapeutic proteins, prevention of im-

mune responses against, review,
1609

Thrombin, DCs express receptors for, trig-
gering PARC induction and chemo-
taxis, 1215

Thymic stromal lymphopoietin
in CD8 T cell homeostasis, 7699
chemokines and, in severe asthma and

COPD, 2790
induces T cell- and eosino-

phil-dependent Th2 responses, 4311
reversal of airway inflammation induc-

tion via Th2 inhibition, 6557
RXR inhibit NF-�B-mediated expres-

sion, 5189
T cell allergic responses mediated by,

imidazoquinoline immune adjuvant
for, 5340

Thymocytes
adenosine deaminase-deficient, develop-

ment of, 8153
CD4-CD8-, express FOXP3 without

TCR, letter, 857
CD4/CD8 lineage choice, neither error

prone nor stochastic, 6975
DC interactions with, near CCR7 ligand

source, thymic cortex, 7014
Notch target gene expression regulated

by Ikaros, 6265
regulation of TCR pathways by CD45,

6082
Thymus

Aire in epithelial differentiation, 5225
atrophy of, regulatory versus effector T

cells and, murine MM model, 3714
cortex, DC interactions with thymocytes

near CCR7 ligand source, 7014

development of MBP-specific T cells,
5462

DL4 expression on cortical epithelial
cells regulated by thymic cross-
talk, 8199

fetal, IL-17 production by CD25 �� T
cells, mouse, 5940

genetically determined output via pre-
cursor T cell proliferation, 7818

growth regulated by epithelial progeni-
tor pool, 6101

medullary epithelial cells, LT�r does
not regulate Aire-dependent tran-
scripts, 400

migration patterns of T cell subsets
found in, 2265

organ culture of, Pillars of Immunology,
7435

SIT and TRIM determine T cell fate,
5930

T cell generation in organ culture, fetal
mouse thymus, Pillars of Immunol-
ogy, 7437

thymic epithelial phenotype requires
BMP, mouse and zebra fish, 5272

TLR ligands affect T cell development,
6757

Treg cell induction by ELPs, 5242
xenograft, abnormalities in T regulatory

cell functions following, 7649
Thyroglobulin, peptides associated with

HLA-DR in thyroid autoimmune
response, 795

Thyroid gland
autoimmune response, thyroglobulin

peptides associated with HLA-DR
in, 795

ECs, hyperplasia and fibrosis promoted
by TNF-�, IFN-�-deficient NOD
mouse, 2238

Thyroid stimulating hormone, IGF-1R and,
in Graves’ disease, 4397

TILs. see Tumor infiltrating lymphocytes
TIR-domain-containing adaptor-inducing

IRF-�, IRF-3 and, TNF promoter
binding causes macrophages dys-
regulation and steatosis induced by,
3049

Tissue factor, regulated by activated pro-
tein C, monocytes, 2165

TNFR. see Tumor necrosis factor receptors
Tolerance

acute pulmonary LPS exposure, de-
creases TNF�, 8402

Ag-specific, induced by IL-10-express-
ing DCs, experimental asthma,
7230

airway, antagonism by LPS via OX40L
promotion and Foxp3 Treg cell
suppression, 8650

alloreactive CD8 T cells, requires B
cells, DCs, and MHC class II, 165

B cells in immune system homeostasis
by self-reactive T cell ablation,
5748

breaking of, via CD40 ligation in CD8
T cells, inhibits GVHD, 7380

central, regulates B cells reactive with
�3(IV)NC1 collagen, 6092

cross-tolerization between Nod1 and
Nod2 signaling, macrophages, 4340

deletional, self-Ag expressing BM cells,
transplantation establishes, 7571

donor MHC class II- and B cell-medi-
ated CD8 T cell tolerance, 4371

indirect CD4 T cell immunity and split
tolerance, allogeneic grafts, 4603
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induced by B cells by presentation of
peptide-IgG on MHC class II mole-
cules, 1153

induced by muscle-specific Ag expres-
sion, CD8 T cells, 408

induction by costimulation blockade,
regulatory and effector T cells in,
1034

to “missing self,” broken by viral infec-
tion, NK cells, 7453

mucosal, B cells promote Treg cell ex-
pansion, 8278

peripheral, donor-reactive CD8 T cell,
dependent on PD-1, 5313

spontaneous loss by anti-dsDNA B
cells, 7770

T cell, transcriptional targeting of DCs
for induction of, 4495

TGF-� sustains default tolerogenesis via
IDO, DCs, 5194

transplantation, to cardiac allografts in-
duced by FasL-engineered spleno-
cytes, 931

Toll IL-1 receptor domain-containing
adaptor-inducing IFN-�, MyD88
and, in TLR4-induced DC matura-
tion, 1849

Toll-like receptors
encapsulated H. influenzae, mucosal

clearance requires NOD1 and, 7909
FimH as novel ligand for, 6702
��T cell activation by B. burgdorferi

via TLR and caspase-dependent
pathway, 2392

inflammatory responses, inhibited by
membrane PS species via microdo-
main disruption, 5606

ligands for, affect T cell development,
thymus, 6757

ligands for, in local treatment of intrace-
rebral murine gliomas, 6720

ligands stabilize peptide-MHC class I
and increase TCR triggering, 5199

LTA induces HO-1 expression via
TLR2/MyD88/c-Src/NADPH oxi-
dase pathway and Nrf2, tracheal
SMCs, 5098

MD-2/TLR4 interface required for lipid
IVa signaling, 1245

MICA induced by, monocyte interaction
with NK cells following, 6711

TLR/MyD88 and LXR� signaling in C.
pneumoniae-induced atherosclero-
sis, 7176

TLR1/TLR2 up-regulation of TLR5,
cystic fibrosis, 2753

TLR2, microglia activated by fibrillar
A� peptides, 7254

TLR2/1-induced differentiation linked to
vitamin D-dependent antimicrobial
pathway by IL-15, macrophages,
7115

TLR2 and dectin 1, innate immune re-
sponse induction via, prevents
T1D, NOD mouse, 8323

TLR2 and IL-17A in chitin-induced
macrophage activation, 4279

TLR2 and TLR4, LMW-HA increases
self-defense by �-defensin 2 via,
skin, 2103

TLR2 and TLR9, brain HSV infection
controlled by, 8604

TLR2 and TLR9, Adv vector-induced
inflammatory mediators and adap-
tive immune responses dependent
on, 2134

TLR2 in early innate immune response
to P. gingivalis, 4141

TLR2 induced by TNF-�–and NF-�B-
dependent pathways, astrocytes,
3841

TLR2 is a receptor for acute phase SSA,
22

TLR3, dsRNA triggers Ig CSR via
BAFF and, B cells, 276

TLR3-independent pathway stimulates
effector CD8 T cell differentiation
via IFN-�/�, 7670

TLR3-mediated signaling, dsRNA in-
duces antiviral defense via, keratin-
ocytes, 2694

TLR4 and IL-1R1, MyD88 regulation of
Fusarium-induced keratitis depen-
dent on, 593

TLR4 and TLR9 agonists activate mem-
ory B cell differentiation into PCs,
1746

TLR4-dependent IL-12(p40)2 induction
by DCs, evaded by Y. pestis, 5560

TLR4 essential for DC subset special-
ization and maturation, 2455

TLR4-induced DC maturation, roles of
MyD88 and TRIF, 1849

TLR4-induced maturation of DCs pre-
vented by DXS, 878

TLR4/LPS or TLR5/flagellin interac-
tions protect against P. aeruginosa,
586

TLR4/MD-2 complex and responses to
LPS, chicken, 4354

TLR5-dependent immunity, flagellin
hypervariable region deletion abro-
gates activation of, 2036

TLR7 in Yaa-mediated acceleration of
SLE, 1556

TLR8 inhibitors reduce TNF production,
RA synovial membranes, 8002

TLR9 activates pDC and impairs
FC�RII-mediated immune complex
uptake, 5219

TLR9 activation in DCs infected with T.
cruzi, 1333

TLR9 aging impairs IRF-7 regulation in
pDCs during activation of, 6747

TLR9 in acute GVHD, 6132
TLR9-induced ZAP70 expression, B

cells, 8267
TLR9 signaling, PKD1 in, macrophages,

2044
TLR11, T. gondii recognition by, pre-

vents immunopathology, 8478
TLR22 induces IFN and protects cells

from Birnaviruses, teleost fish,
3474

Toxoplasma gondii
DCs expressing PDCA-1 host infection

by, 8485
encephalitis controlled by gp130, astro-

cytes, 2683
MyD88 essential for pathogen control

during oral infection, 3464
recognition by TLR11 prevents immu-

nopathology, 8478
Trachea, smooth muscle cells, LTA in-

duces HO-1 expression via TLR2/
MyD88/c-Src/NADPH oxidase
pathway and Nrf2, tracheal SMCs,
5098

TRAIL
apoptosis induced by, CD40L protection

via NF-�B, cFLIP and Bcl-xL, B
cell lymphomas, 1001

apoptosis induced by, hepatocytes sensi-
tized by HCV via caspase-9, 4926

apoptosis induced by, role of CD73 pro-
tection against, in multiresistant
program, 464

CD8 T cell, influenza virus control de-
pendent on, 4918

Transcription factors, TNFR type I inter-
acts with Jak2 and c-Src to regulate
activity of, 1288

Transcriptomes, analysis shows HCMV
reprograms monocyte differentia-
tion, 698

Transendothelial migration, neutrophil-
mediated PAR-1 and PAR-2 activa-
tion regulates, 5702

Transforming growth factor-�
Ag-specific Treg cells induced by, sup-

presses Th17-mediated autoimmune
gastritis, 8209

apoptotic cell-induced production, 3575
HCV-specific Th17 cells suppressed by,

4485
IL-10 and, protect against severe liver

injury, schistosomiasis, 7214
inhibits CD16-mediated IFN-� and cyto-

toxicity via SMAD3, NK cells,
3784

OmpA expression in E. coli prevents
mDC maturation and induction of
IL-10 and, 2672

promotes TEC hyperplasia and fibrosis,
IFN-�-deficient NOD mouse, 2238

sustains default tolerogenesis via IDO,
DCs, 5194

Treg cells producing, induced by RPE-
derived CTLA-2�, 7525

Transforming growth factor-�-activated
kinase 1, enterocytes, prevents epi-
thelium apoptosis and ileitis and
colitis development, 1143

Transforming growth factor-� receptor,
signaling cascades triggered by,
induced by cyclosporin A and
FK506, 2831

Transforming growth factor-�1
attenuates mediator release and Kit via

Smad, skin mast cells, 7263
IL-10 and, coexpression by Treg cells

suppresses AHR, 7751
mast cells promote ASM cell differenti-

ation via, 5001
neuroprotective effects mediated via in-

hibition of ERK and p47phox phos-
phorylation, microglia, 660

Transforming growth factor-�2, chromo-
some 4 QTL affects cycling of
HSPC via, 5904

Transmembrane activator and calcium
modulator and cytophilin ligand
interactor, B cells deficient in,
cause decreased responses to BAFF
or APRIL, 976

Transplantation
CD4 help in CD154 blockade-resistant

CD8 T cell activation and allograft
rejection, 1096

CD4 T cells mediate cardiac allograft
rejection, B cell-deficient mouse,
5257

CD8 Th17 cells mediate allograft rejec-
tion, T-bet-deficient mouse, 3906

CpG prevents Treg-dependent allograft
acceptance, 1692

donor MHC class II- and B cell-medi-
ated CD8 T cell tolerance, 4371

donor-reactive CD8 T cell peripheral
tolerance dependent on PD-1, 5313
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GVH reactive effector T cell function
regulated by host environment,
6820

heart, MSC infusion prolongs survival
via Treg cell expansion, 3933

I/R injury attenuated by uPAR, kidney
allograft, 1179

indirect CD4 T cell immunity and split
tolerance, allogeneic grafts, 4603

kidney, linked suppression across MHC-
mismatched barrier, miniature
swine, 4027

liver parenchyma cells, macrophages
mediate CD4-dependent rejection
of, 1224

lung, primary graft dysfunction, anti-
COL(V) humoral immunity and,
5738

lung allografts and blood, hCMV-spe-
cific CD8 effector T cell responses
in, 546

PKC-�-mediated T cell survival, in car-
diac allograft rejection, mouse, 513

survival maintained by granzyme B ex-
pression by Treg cells, 4752

T cell proliferation inhibited by lung
resident MSCs, 4389

tolerance to cardiac allografts induced
by FasL-engineered splenocytes,
931

Transporter associated with antigen pro-
cessing, varicellovirus UL49.5
blocks TAP by inhibiting transi-
tions in 6�6 TM core complex,
4894

Trastuzumab, cancer cell binding of RTX,
cetuximab, mAb T101 or, promotes
trogocytosis, 8120

Trauma hemorrhage, MIP-1� in systemic
inflammatory response following,
2806

Trehalose dimycolate, elicits eosinophilic
skin hypersensitivity, Guinea pigs,
8528

TRIF. see TIR-domain-containing adaptor-
inducing IRF-�; Toll IL-1 receptor
domain-containing adaptor-inducing
IFN-�

TRIM. see T cell receptor interacting mol-
ecule

TRM-2, induces Ag uptake and retention
by mDCs, 7863

Trogocytosis
in DN Treg cell-mediated Ag-specific

suppression, 2271
promoted by cancer cell binding of

RTX, trastuzumab, cetuximab or
T101, 8120

Trophoblasts, placental, IL-16 in endothe-
lium, leukocytes and, preeclampsia,
4418

Trypanosoma cruzi
CD8 T cell memory during persistent

infection, 2644
DCs infected by, TLR9, activation in,

1333
IRF-3 pathway activated by, triggers

IFN-�, macrophages and fibro-
blasts, 7917

Trypanosomes, African, interferons type I
in early resistance, 4908

TSLP. see Thymic stromal lymphopoietin
Tuberculosis

PD-1 with PD-L1 and PD-L2 inhibit
effector T cell functions in, 116

phosphoantigen-responsive �9�2 T cell
subset mediates immunity to, 4471

plasmid DNA vaccination, airway deliv-
ery restores mucosal immunity,
5618

triggers monocyte differentiation and
acquisition of effector functions,
6349

Tumor growth factor-� receptor, expres-
sion by tumor cells and DC/tumor
fusion vaccine efficacy, 3690

Tumor infiltrating lymphocytes, IFNG
gene CpG methylation induces im-
munosuppression, 2878

Tumor necrosis factor
first demonstration of role in disease

pathogenesis, Pillars of Immunol-
ogy, 5

passive immunization against cachectin/
TNF protects against lethal effect
of endotoxin, Pillars of Immunol-
ogy, 7

TLR8 inhibitors reduce production of,
RA synovial membranes, 8002

TRIF and IRF-3 binding of promotor
for, causes macrophages dysregula-
tion and steatosis induced by etha-
nol, 3049

Tumor necrosis factor-�
acute pulmonary LPS tolerance de-

creases, 8402
cathepsin B in trafficking of vesicles

containing, macrophages, 690
ECs activated by, evolution of the in-

flammatory response, fish, 5071
IFN-� induced, regulated by IRF-1 and

IRF-8, macrophages, 4461
induced via DC interaction with L. bra-

ziliensis-infected cells, 6473
MMP secretion from synovial fibro-

blasts stimulated by, role of an-
nexin 1, RA, 2813

tetraspanins regulate ADAM10-mediated
cleavage of EGF and, 7002

TLR2 induced by pathways dependent
on NF-�B, astrocytes, 3841

V�2V�2 T cells regulated by, 7131
Tumor necrosis factor-associated factor 5,

required for T cell survival in in-
fection, 7800

Tumor necrosis factor receptors
chromatin and, in regulation of Il-2 tran-

scription, CD4 T cells, 1272
role in inflammatory cell recruitment

and respiratory failure in PcP, 1409
type I, interacts with Jak2 and c-Src to

regulate transcription factor activ-
ity, 1288

Tumor vaccines, sulfhydryl-based tumor
Ag-carrier protein stimulates immu-
nity against B cell lymphomas,
4131

Tumors
Ephrin A2 positive, CD8 T cell en-

hancement of recognition of, 7721
ERP57 controls CRT translocation in

immunogenicity of cell death, 2533
Gal-9 increases Tim-3 DCs and CD8 T

cells and enhances antitumor im-
munity, 7660

GD2 mimotype immunization induces
CD8 T cells recognizing adhesion
molecules on, 6644

gene-modified NK cell adoptive transfer
inhibits progression of, 3449

growth inhibited by NK1.1 cells and
IL-15-activated CD8 T cells, 8237

IFN-� production by iNKT cells pro-
motes CTL responses associated
with, 2446

MIF expression by neuroblastoma inhib-
its antitumor T cells, 1877

MUC1 enhances tumor progression,
mouse spontaneous PDA model,
3116

myeloid-derived suppressor cell subsets
in tumor-bearing mice, 5791

OK432-activated DCs kill tumor cells
via CD40/CD40L interactions,
3108

optimizing TCR transduction for antitu-
mor responses, T cells, 5128

STAT6 suppresses VLA-4 and limits
tumor infiltration by CD8 T cells,
104

targeting CpG ODNs using nanopar-
ticles elicits antitumoral immunity,
LNs, 2990

TGF-�R expression by tumor cells and
DC/tumor fusion vaccine efficacy,
3690

tumor-induced CD11b Gr-1 myeloid
cells suppress T cell sensitization,
TDLNs, 3291

tumor-specific protection by adoptive
transfer, T cells, 4363

tumoricidal activity of BM-derived IK-
DCs, 6654

2B4, molecular basis of dual functions,
letter, 5181

Txk, Th1 and Th2 responses regulated by
Itk and, 6125

TYK2. see Tyrosine kinase 2
Tyrosine kinase 2, signaling in host de-

fense against E. coli via IL-23-
induced IL-17 production by �� T
cells, 2071

UBP43, inhibition reduces HBV replication,
6467

UL49.5, varicellovirus, blocks TAP by
inhibiting transitions in 6�6 TM
core complex, 4894

Ulcerative colitis, pediatric, eotaxin medi-
ates eosinophil recruitment and
function, 7390

Ultraviolet radiation
Bid in immune suppression and cutane-

ous apoptosis induced by, 3077
CLE triggered by sunlight via CSF-1-

mechanism, 7367
Umbilical cord blood, T cells express

NCRs after IL-15 stimulation, 4507
Cis-Urocanic acid, keratinocyte gene tran-

scription initiated by, 217
Uterus, MHC I and �2m regulated by pro-

gesterone and interferons, pig preg-
nancy, 2494

Vaccination. see also Immunization
alpha virus, stimulates mucosal immu-

nity, draining lymph nodes, 574
with live P. yoelii blood stage parasites

induce cross-stage immunity, liver,
8552

oral, by PspA, MyD88 essential for Ag-
specific B cell responses following,
6447

plasmid DNA tuberculosis, airway de-
livery restores mucosal immunity,
5618

Salmonella-CFA/I, protects against col-
lagen II-induced arthritis, mouse,
2741

systemic, Ag-specific CD8 T cell traf-
ficking to mucosa following, 4188

systemic autoimmunity induced by,
farmed Atlantic salmon, 4807
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Vaccines
development of, hydatid disease immu-

nity and implications for, review,
6679

effect of CpG ODNs on B cell memory
induced by, 5785

eosinophils in RSV vaccine-enhanced
disease, 6692

F. tularensis live vaccine strain induces
alternative macrophage activation,
4159

M. tuberculosis, T cell Ags and devel-
opment of, 7948

PS-specific humoral immunity to S.
pneumoniae versus pneumococcal
vaccine, T cells, 8258

recombinant VV expressing CEA, in-
trarectal vaccination prevents colo-
rectal cancer progression, 8112

RSV, RSV-specific memory T cell lev-
els critical for inhibiting eosino-
philia enhanced by, lung, 7958

TGF-�R expression by tumor cells and
DC/tumor fusion vaccine efficacy,
3690

Vaccinia virus
Ankara, modified, immunity against

HLA ligands identified by stable
isotope labeling, 6371

OX40 controls CD8 T cells specific for,
7969

recombinant expressing CEA, intrarectal
vaccination prevents colorectal can-
cer progression, 8112

Varicellovirus, UL49.5 blocks TAP by
inhibiting transitions in 6�6 TM
core complex, 4894

Vascular endothelial growth factor
CD40-inducible, facilitated by mTORC2

and Akt, human ECs, 8088
FRCs regulate lymph node vasculature,

3887
Vascular endothelial growth factor D, up-

regulation by CD74, ccRCC, 6584

Vascular endothelial growth factor recep-
tor 1, regulated by oxidative stress,
myeloid cells, 346

V(D)J recombination, aberrant, NHEJ and
in Atm-deficient lymphocytes, 2620

Venezuelan equine encephalitis replicon
particle, DC subset receptor to,
expresses IL-32, 4010

Virulence, L. monocytogenes lipoproteins
role in TLR2-mediated immune
activation and, 2028

Viruses
dsRNA induces antiviral defense via

TLR3-, PKR-, and MDA5/RIG-1-
mediated signaling, keratinocytes,
2694

poly(I:C)-transfected neutrophil activa-
tion of antiviral gene expression,
6563

Visceral leishmaniasis, experimental, cura-
tive therapy with AmB in
stearylamine-bearing cationic lipo-
somes, 1386

Visfatin, NAMPT/PBEF/VISFATIN re-
quired for resistance to genotoxic
stress, 4685

Vitamin D
antimicrobial pathway dependent on,

linked to TLR2/1-induced differen-
tiation by IL-15, 7115

IL-17a enhances cathelicidin expression
induced by, keratinocytes, 8504

inactive form converted to active form,
respiratory epitlhelial cells, 7090

MafB gene target of vitamin D3/Hox-
A10 pathway, monocyte differenti-
ation, 5660

VLA-4, STAT6 suppresses, and limits tu-
mor infiltration by CD8 T cells,
104

VLA-5, DCs, H. capsulatum cyclophilin A
mediates attachment to, 7106

VRP. see Venezuelan equine encephalitis
replicon particle

WASp. see Wiskott-Aldridge syndrome pro-
tein

West Nile virus
CD4 T cells specific for, produce antivi-

ral cytokines and protect against
WNV, 8568

CD8 T cell response to, dominated by
restricted set of, 1563

West Nile virus encephalitis, role of
Drak2, 2084

Wiskott-Aldridge syndrome protein, ex-
pression by DCs regulates naive
CD8 T cell activation, 1135

Wnt, responses to canonical and nonca-
nonical signals, B lymphopoiesis,
3955

Wnt-Frizzled, involvement of signals in
inflammation, review, 4441

Wound healing, delayed, �� T cell func-
tional defects and, rapamycin-
treated mouse, 3974

X-box-binding protein-1, in effector CD8 T
cell differentiation during acute
infection, 5433

XBP-1. see X-box-binding protein-1
XCL1, enhances regulatory activities of

CD4CD25highCD127low/- T cells,
human allergic asthma, 5386

Yaa, TLR7 in acceleration of SLE mediated
by, 1556

Yersinia pestis, evades TLR4-dependent
IL-12(p40)2 induction by DCs,
5560

YKL-40, alveolar macrophage activation
and, COPD, 5167

ZAP70, TLR9-induced expression, B cells,
8267

Zinc
essential for LPS-induced signal trans-

duction, monocytes, 6491
human seminal plasma bactericidal ac-

tivity is dependent on semenogelins
fragmentation and, 3413
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