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TGF-bs
TGF-b molecules are normally secreted as an inactive, latent complex. An  
N-terminal latency-associated peptide (LAP) and a C-terminal mature TGF-b 
monomer forms disulfide-linked homodimers that are non-covalently  
associated after secretion, forming the small latent TGF-b1 complex. Cova-
lent linkage of LAP to one of three latent TGF-b binding proteins (LTBPs) 
creates a large latent complex that may interact with the extracellular ma-
trix. LTBP may facilitate secretion, stability, and/or targeting of latent TGF-b. 
Biologically active TGF-b requires release from the latent complex by the 
actions of proteases and integrins. Virtually all cell types secrete the three 
mammalian isoforms, TGF-b1, TGF-b2, and TGF-b3. TGF-b1.2 is a heterodi-
mer of TGF-b1 and TGF-b2.

BMPs & GDFs
BMPs were originally identified by their ability to induce ectopic bone and 
cartilage formation. Further studies indicate the BMPs regulate a variety  
of developmental processes, including growth, differentiation, apoptosis, 
chemotaxis, morphogenesis, and pattern formation. BMP-1 is an exception – 
it is not a ligand, but a protease that regulates processing of some family 
members. Based on sequence homology, most of the GDFs are character-
ized as part of the BMP subfamily. Many BMPs and GDFs have alternate 
names:

▲ ▲

Receptor & Smad Preferences

▲ ▲

▲

▲

▲

Ligand Alternate Name(s)

BMP-2 BMP-2a

BMP-3 Osteogenin

BMP-3b GDF-10

BMP-4 BMP-2b

BMP-6 Vgr-1

BMP-7 Op-1

Ligand Alternate name(s)

BMP-8 Op-2, BMP-8b

BMP-9 GDF-2

BMP-11 GDF-11

BMP-12 GDF-7, CDMP-3

BMP-13 GDF-6, CDMP-2

BMP-14 GDF-5, CDMP-1

Ligand Alternate name(s)

BMP-15 GDF-9b

BMP-16 Nodal

GDF-3 Vgr-1

GDF-8 Myostatin

GDF-15 Myc-1

Alternate Names for Type I Receptors
Type I Receptor Alternate name(s)

ALK-1 ACVLR1

ALK-2 Activin RIA

ALK-3 BMPR-IA

ALK-4 Activin RIB, ACVR1B

ALK-5 TGF-β RI

ALK-6 BMPR-IB

ALK-7 ACVR1C

Activins & Inhibins
Activins and Inhibins were originally purified from gonadal fluids as proteins 
that stimulated or inhibited, respectively, follicle stimulating hormone (FSH) 
release. Activins are homodimers or heterodimers of the various b subunit 
isoforms, while inhibins are heterodimers of a unique α subunit and one of 
the various b subunits. Four mammalian beta subunits (b

A
, b

B
, b

C
, and b

E
) 

have been cloned to date. The activin/inhibin nomenclature reflects the 
subunit composition of the proteins: Activin A (b

A
-b

A
), Activin B (b

B
-b

B
),  

Activin AB (b
A
-b

B
), Inhibin A (α-b

A
), etc.

GDNFs 
The GDNF subfamily consists of GDNF, persephin, artemin, and neurturin. 
Members of this subfamily promote the survival of various neuronal popula-
tions in both the central and peripheral nervous systems at different stages 
of their development. Most signaling of the GDNF subfamily is mediated by 
a receptor complex composed of a high affinity ligand binding component, 
GFRα1-4, and a common signaling receptor tyrosine kinase, RET. Other RET-
independent signaling pathways include the use of neural cell adhesion 
molecule (NCAM), via a direct interaction with GFRα1, or indirect activation 
of the receptor tyrosine kinase, MET.

Ligand/receptor preferences for the GDNF subfamily.

GDNF GFRα1-RET, GFRα2-RET, GFRα1-NCAM

Neuturin GFRα2-RET, GFRα1-RET

Artemin GFRα3-RET, GFRα1-RET

Persephin GFRα4-RET
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cytokine BULLETIN

The infl ammatory response is an early, non-specifi c immune reaction to tissue damage or pathogen 
invasion. Originally described as rubor, calor, tumor, and dolor (redness, heat, swelling, and pain) by 
Celsus in 1600,1 we now know these characteristics of infl ammation are due to increased vascular 
permeability accompanied by a fl ux of cytokine-releasing phagocytic cells to the site of injury. Usually 
the infl ammatory event is self-limiting as delayed endogenous release of anti-infl ammatory molecules 
limits the duration of pro-infl ammatory cytokine action. However, persistence of an antigen (foreign or 
self ) leads to sustained and clustered macrophage activation, a hallmark of chronic infl ammation. In ad-
dition to cytokines and microbicidal agents that lead to pathogen clearance and tissue repair, the 
activated macrophages secrete proteolytic enzymes, reactive oxidative species, and secondary inter-
mediates that can cause damage to healthy tissue.1-4 The numerous diseases associated with chronic 
infl ammation suggest that this lack of resolution may switch the infl ammatory response from protective 
to destructive.

Infl ammation of the central nervous system (CNS) is of particular interest since the normal mammali an 
CNS is considered “immunoprotected” with relatively few resident immune cells and a highly
specifi c blood-brain barrier (BBB). Pattern recognition receptors expressed primarily on microglia, the 
resident macrophages of the brain, are the initial responders to tissue insult or damage. In concert with 
astro cytes, reactive microglia produce numerous molecules to recruit other glial cells and peripheral im-
mune cells to the site of injury.5 Increased glial activation, pro-infl ammatory cytokine concentration, 
BBB permeabil ity, and leukocyte invasion are common events following brain injury and have been 
documented in neurodegenerative diseases. One key player that is believed to drive this neuroinfl am-
matory process is interleukin (IL)-1, a pro-infl ammatory cytokine that is upregulated in Alzheimer’s 
disease (AD), Parkinson’s disease, multiple sclerosis, and other neurodegenerative disorders.6-8

Chronic IL-1-induced Neuroinfl ammationIs it Really that Bad?  

FIGURE 1 -amyloid plaques induce neuroinfl ammation as characterized by glial activation and elevation in local pro-infl ammatory 
cytokine production.  Recent experiments have reported that transgenic overexpression of human interleukin-1 restricted to the 
mouse hippocampus is associated with neutrophil recruitment and increased clearing of plaques, highlighting a benefi t of the neuro-
infl ammatory response.13,14

Continued on page 5
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Streptavidin-conjugated
magnetic beads

Biotinylated Antibody

~ 40 MINUTES

~ 20 MINUTES

PlusCellect™ Cell Selection & Detection Kits

R&D Systems PlusCellect cell isolation kits include two separate antibodies, one for immunopurifi cation and the other for immunophenotypical 

analysis. Cell isolation is performed by positive selection. Cells of interest are tagged with a biotinylated antibody and subsequently bound to  

streptavidin-conjugated magnetic particles (MagCellect™ Streptavidin Ferrofl uid, Catalog # MAG999, or equivalent). Tagged cells can then be 

isolated using a compatible magnet system. Once the cells are resuspended in PlusCellect Buffer, the effi ciency of enrichment can be assessed with 

the provided PE-conjugated detection antibody.

Assay Principle

Kit Components

Biotinylated analyte-specifi c Selection Antibody

PE-conjugated analyte-specifi c Detection Antibody

PlusCellect Buff er

Positively the BEST in Cell Selection

✓ Positive selection for the isolation of rare cell populations     ✓ Flexible – compatible with several magnetic systems

✓ Selection and detection antibodies provided     ✓ Fast – enrichment in about 1 hour     ✓ Specifi c & simple

✓ May be used in conjunction with negative selection for even greater purity of rare cell populations     

✓ Both negative & positive cell fractions viable after separation

PlusCellect KIT (Human) CATALOG # RESEARCH INTEREST

ACE/CD143
PLS929           

Endoglin/CD105 PLS1097           

Integrin V/CD51 PLS1219           

VE-Cadherin
PLS938           

VEGF R2/KDR
PLS357           

CD31/PECAM
PLS806      

MCAM/CD146
PLS932      

E-Selectin/CD62E PLS724      

VCAM-1/CD106 PLS809      

PlusCellect KIT (Human) CATALOG # RESEARCH INTEREST

EpCAM
PLS960

E-Cadherin
PLS1838      

CXCR4
PLS170            

CCR5
PLS180

CD4
PLS379

CD45
PLS1430

NCAM-1/CD56
PLS2408

Key:   Vascular Biology     Cancer     Stem Cells     Immunology

For a current listing, please visit www.RnDSystems.com/go/PlusCellect
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Neural precursors Media supplements Bioactive agent

48 HOURS 7 DAYS 

RESAZURIN 
to measure proliferation

-III TUBULIN CELL-BASED ELISA
to measure differentiation

Neural Toxicity Assay Kit

R&D Systems is pleased to offer this new screening tool to identify modulators of neural progenitor cell proliferation and differentiation. The 96 well 
format allows easy screening of toxins, drugs, growth factors, and other substances for their effects on neural stem cells. The Neural Toxicity Assay 
Kit allows determination of effects on both proliferation and differentiation; either adverse effects as with a toxin, or increased rates of proliferation 
and differentiation resulting from a stimulatory agent. Catalog # SC014

Assay Principle

Kit Components
Supplements for maintenance and diff erentiation 
Fibronectin for plate coating
Resazurin to monitor proliferation
-III tubulin ELISA to monitor diff erentiation
Detailed protocols

NEW!  96 Well Format Screening of Toxins & Other Bioactive Agents
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Eff ect of 18Glycyrrhetinic (18GA) on neural progenitor cell proliferation.  The gap 
junctional inhibitor, 18GA, has been shown to decrease proliferation of neural progenitor 
cells. Rat cortical stem cells (Catalog # NSC001) were grown in the presence of the indicated 
concentrations of 18GA. Levels of proliferation were determined using the Neural Toxicity 
Assay Kit (Catalog # SC014) as measured with resazurin.

Eff ect of Ethanol (EtOH) on neuronal diff erentiation of neural progenitor cells.  EtOH has 
been shown to reduce levels of neuronal differentiation of neural progenitor cells. Rat cortical 
stem cells (Catalog # NSC001) were differentiated in the presence of the indicated amounts of 
EtOH. Levels of neuronal differentiation were determined using the Neural Toxicity Assay Kit 
(Catalog # SC014) as assessed by -III Tubulin levels. Cells were stained with DAPI as a relative 
measure of total cell number. Constant levels of DAPI staining indicate that decreases in 
-III Tubulin levels are the result of reduced differentiation rather than cell death.
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Europe R&D Systems Europe, Ltd.  Tel:  +44 (0)1235 529449  info@RnDSystems.co.uk
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ExactaChIP™ Chromatin IP Kits

R&D Systems ExactaChIP Chromatin IP Kits are designed to provide a 
fast, simple method for the identifi cation of genomic DNA target 
sequences bound by a specifi c protein. Protein-DNA complexes are 
fi xed by formaldehyde crosslinking, the chromatin is sheared and 
the complex is immunoprecipitated using an antibody specifi c for 
the target protein. Protein-bound DNA frag ments are purifi ed and 
detected by standard PCR. 

Assay Principle

Kit Components
Analyte-specifi c primary antibody 
Biotinylated control antibody
Chelating resin solution
Control primer set
Lysis buff er
Wash buff ers
Dilution buff er

ChIP exactly as you want it to be:  fast & simple.

ExactaChIP Chromatin IP Kits
ChIP KIT ANTIBODY SPECIES CONTROL PRIMERS CATALOG #
-Catenin H SU(Z)12

ECP1329
c-Myc

H p21
ECP3696

CREB
H Fos

ECP2989
GATA-4

H MUC4
ECP2606

GATA-6
H MUC4

ECP1700
GLI-2

H Bcl-2
ECP3526

KLF4
H, M B2R

ECP3640, ECP3158

ChIP KIT ANTIBODY SPECIES CONTROL PRIMERS CATALOG #
Nanog

H Nanog
ECP1997

Oct-3/4
H Nanog

ECP1759
p53

H p21
ECP1355

Smad4
H p21

ECP2097
SOX2

H Nanog
ECP2018

STAT3
H M c-Myc

ECP1799
STAT5a/b H M Bcl-x

ECP2168
Key:  H  Human    M  Mouse

✓ Antibodies have been validated for chromatin immunoprecipitation     ✓ Fast – results can be obtained in 4 - 5 hours

✓ A negative control antibody is included with each kit     ✓ Consistent results from one experiment to the next
✓ Detailed, easy to follow protocols and troubleshooting guide are provided

✓ Positive control primer set included with each kit allows confi dence in the experimental results obtained

For more information visit our website at www.RnDSystems.com/go/ExactaChIP
www.RnDSystems.com 

For research use only. Not for use in diagnostic procedures. 

Active Gene

General
Transcription

Factors

Antibody

RNA pol II

Specific
Transcription Factor

Histones

Cross-linkable complex

Histone acetyltransferase

cytokine BULLETIN
R&D Systems  Tools for Cell Biology Research™

INSIDE
PAGE 2-5

The Caspase-1 Inflammasome

& its Role in 
Autoinflammatory Diseases

PAGE 5

MEETINGS

BIObrief Mini Poster
Signaling Pathways in Mouse

Th17 Differentiation

PAGE 6

TECHNICAL NOTE
IL-17 Family Antibodies

for Flow Cytometry

PAGE 7

RECENT CITATIONS
Inflammasome Research

PAGE 8

NEW TOOLS
PlusCellect™ Kits 
for Positive Cell Selection

www.RnDSystems.com

SPECIAL EDITION

Celebrating 21 YEARS of the

Cytokine Bulletin!

R&D Systems Cytokine Bulletin

2008 | Issue 1

Cytokines affect nearly every biological process from embryonic development and disease pathogenesis, 

to changes in cognitive functions, non-specific responses to infection, specific responses to antigens, 

allograft rejection, and the degenerative processes of aging.  Although cytokines are secreted by immune 

system cells to combat infection, the pro-inflammatory cytokines are targeted for therapeutic interven-

tion because of their role in promoting or sustaining harmful inflammation.1 In fact, several intrinsic 

mechanisms also mitigate the detrimental effects of these mediators during cytokine-induced 

inflammation.  First, in the case of interleukin-1 (IL-1), the IL-1 R II cell surface receptor serves as a decoy 

for the actual IL-1 receptor. IL-1 R II binds to IL-1 but does not transmit a signal, thus depriving the bona 

fide receptor of the opportunity to initiate an IL-1-dependent signal.2 Cytokine receptor extracellular 

domains (i.e. soluble IL-1 receptors) released during inflammation also act to neutralize IL-1 signaling.  In 

addition, the IL-1 receptor antagonist (IL-1ra) can bind to the IL-1 receptor with greater affinity than either 

the IL-1a or the IL-1b ligands,3 but also does not elicit a signal. Since IL-1ra is present in high concentra-

tions as an acute phase protein, the ratio of IL-1ra to IL-1 can impact disease severity. One final mechan-

ism for limiting the intrinsic inflammatory response to IL-1 is the single immunoglobulin IL-1-related 

receptor (SIGIRR), which acts to reduce inflammatory responses in vitro4 and in vivo.5 The effects of IL-18, 

another member of the IL-1 family, can be reduced by a constitutively produced IL-18 binding protein 

(IL-18BP). IL-18BP binds to IL-18 with an affinity greater than either the cell-bound or the soluble forms of 

the IL-18 receptor and thus can prevent IL-18 signaling.6,7

Processing and Secretion of IL-1b.  Tight regulation of processing and secretion provides another 

mechanism for suppressing the activity of IL-1b and IL-18. With few exceptions, members of the IL-1 

family are first synthesized as inactive precursors that lack a classic signal peptide. Consistent with this 

pattern, the newest member of the IL-1 family, IL-33, is synthesized as an inactive precursor lacking a 

classic signal peptide. These cytokines can not simply enter the classical secretory pathway and exit the 

cell as other secreted proteins do. Rather, they must first be converted from an inactive to an active form.  

The Caspase-1 Inflammasome & its Role in 

Autoinflammatory Diseases

FIGURE 1  Inflammation is a complex biological response to pathogenic and harmful stimuli and involves both the local vasculature 

and the immune system. During an inflammatory response, eosinophils and neutrophils migrate from the bloodstream into tissues. 

Upon activation, they secrete pro-inflammatory cytokines and contribute to the recruitment of monocytes and T cells. A cascade of 

signals initiates and propagates the response, only later to be balanced by anti-inflammatory cytokines. 
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REGULATING MOLECULES 
CO-RECEPTORS

MOLECULE TGF-bs

α-Macroglobulin, BAMBI/NMA, 
Biglycan, BMP-1 ,Cripto, Decorin,  
Dermatopontin, KCP/Crim 2, LAP, 
LTBPs, Tolloid, Vasorin  

Betaglycan, Endoglin, CD109

TYPE II R TGF-b RII 

TYPE I R ALK-5 ALK-1,-2

R-SMAD Smad2/3 Smad 1/5/8

MOLECULE Activins

Activin AC/BC/AE/CE, BAMBI/NMA, 
Cripto, DAN, FLRG, Endoglin, 
Follistatin, Inhibin, KCP/Crim 2

TYPE II R Act RIIA/IIB

TYPE I R ALK-4 ALK-1,-2

R-SMAD Smad2/3 Smad1/5/8

MOLECULE BMPs
BAMBI/NMA, BMP-1, Biglycan, 
Caronte, Chordin-like 1,2,  
Chordin: Tsg, Coco, Cerberus, CV-2, 
CRIM1, Endoglin, FLRG, Follistatin, 
Gremlin, KCP/Crim 2, Noggin, 
PRDC, SOST, TSK, USAG-1

RGM-A, -B, -C

TYPE II R BMP RII Act RIIA/IIB

TYPE I R ALK-2,-3,-6 ALK-4,-5 ALK-1,-2

R-SMAD Smad1/5/8 Smad2/3 Smad1/5/8

MOLECULE GDFs

BMP-1, DAN, Follistatin,  
Propeptide (GDF-8, 11);  
GASP-1, 2, Lefty 

Cripto

TYPE II R BMP RII Act RIIA/IIB

TYPE I R ALK-5           ALK-3,-6 ALK-4,-5 ALK-6

R-SMAD Smad2/3   Smad1/5/8 Smad2/3 Smad1/5/8

MOLECULE Nodal

Cerberus, DAN, Lefty, TMEFF1

Cripto

TYPE II R Act RIIA/IIB

TYPE I R ALK-4,-7

R-SMAD Smad2/3

MOLECULE MIS

TYPE II R MIS RII

TYPE I R ALK-2,-3,-6

R-SMAD Smad1/5/8



The TGF-b Superfamily
The transforming growth factor beta (TGF-b) superfamily contains highly pleiotropic molecules that encompass diverse functions during embryo-

genesis and adult tissue homeostasis. Mammalian members of the TGF-b superfamily include TGF-b1,-b2,-b3, Activins, Inhibins, BMPs (bone morpho-

genetic proteins), GDFs (growth differentiation factors), GDNFs (glial derived neurotrophic factors), Nodal, Lefty, and MIS (Müllerian inhibiting  

substance). Sequence profile analysis of the TGF-b superfamily members indicate that they have a close structural similarity, sharing approximately 

25-40% amino acid sequence identity. TGF-b ligands are initially synthesized as precursor proteins that undergo proteolytic cleavage. The mature 

segments form active ligand dimers via a disulfide-rich core consisting of the characteristic “cysteine knot”. Although homodimers are considered the 

standard form, there are natural heterodimers with biological activity as well. 

www.RnDSystems.com
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MOLECULE PROTEINS
ANTIBODIES ELISAs/ 

ASSAYSPOLYCLONAL MONOCLONAL LABELED

Activin A H M R H M R H M R H M R  H

Activin AB, AC H

Activin B H    H

Activin C H M H M

Activin RIA/ALK-2 H H H H

Activin RIB/ALK-4 H M H M H M H

Activin RIIA H H H H

Activin RIIB H M H H H

ALK-1 H M H M H M H M M

ALK-7 R R R R

Artemin H M H M H M H M

BAMBI/NMA H M H M

BMP-1/PCP H H H

BMP-2 H Z H H Z H H M R

BMP-3 H H H H

BMP-3b/GDF-10 H H

BMP-4 H M Z H H Z H H

BMP-5 H H H H H

BMP-6 H H H H H

BMP-7 H H H H H

BMP-8, 9 H H H H

BMP-10 H H H

BMP-15/GDF-9B H H H H

BMPR-IA/ALK-3 H M H H H

BMPR-IB/ALK-6 H M H H M H

BMPR-II H H H H

Caronte Ch Ch Ch Ch

CD109 H H H

Cerberus H M H M H M

Chordin M M M M M

Chordin-Like 1 H H H H

Chordin-Like 2 M H M H M H M

COCO H M M H M M

CRIM1 H H H

MOLECULE PROTEINS
ANTIBODIES ELISAs/ 

ASSAYSPOLYCLONAL MONOCLONAL LABELED

Cripto H M H M H M H M H

Cryptic H H M H M H M

CV-2 H M H M H M H M

DAN H M H M H M H M H

Decapentaplegic D D D

Decorin H M H M H M H M H M

Dermatopontin H

Endoglin/CD105 H M H M H M H M H M

FLRG H M H M H M H M H

Follistatin H M H H H H

Follistatin-like 1 H M H M R H M

Follistatin-like 4 H

GASP-1/ 
WFIKKNRP

H H H H

GASP-2/WFIKKN H H H H H

GDF-1 M M

GDF-3 M M M M

GDF-5 M M M M

GDF-6 M

GDF-7/BMP-12 M M M

GDF-8 M M M M

GDF-9 M M

GDF-11 H

GDF-15 H H H H H

GDNF H R H H H H

GFR α-1 H R H R H R H R

GFR α-2 H M H M H H M

GFR α-3 H M H M H H M

GFR α-4 H M H M H M

Gremlin M M M

Lefty H M H M HM H M

MIS/AMH H H R H M R

MIS RII H R R

Neurturin H M H M H H M

Nodal H M M M

BMPR-I

TGF-β dimers
BMP dimers

BMPR-II

RGM Receptor
TGF-β RII

TGF-β RIII

TGF-β RI

Smad1/5/8

Smad6/7

Chordin

Noggin

Smad7

ERK

RAS

Smad2/3

Smad4

Smad4

SARA

Smurf

Smurf

ECM

LAP

LTBP

Large latent TGF-β
Small latent TGF-β

Smad4
Smad4

TAK1

TAB1

MAPK Signaling
(p38, JNK)

Transcription factors

Proliferation, Apoptosis, Morphogenesis, 
Di�erentiation, ECM Remodeling, Migration

CoR = Co-Receptors 
CoA = Co-Activators

P

P

P

P

CoR
CoA

Smad4

Growth 
Factor R

Smad2/3
PP

P

Smad1/5/8
P

PSmad

XIAP

MAPK/ERK
JUN FOS

TGF-b ligands bind to heteromeric receptor complexes with serine/threonine kinase domains. Upon ligand binding, the type II receptor activates  

the type I receptor by phosphorylation of the GS region. The type I receptor phosphorylates a receptor-activated Smad (R-Smad) protein. Phos-

phorylated R-Smads form a trimeric complex with the common Smad4, and this complex moves into the nucleus to interact with transcriptional 

co-activators or co-repressors. This signaling cascade that ultimately alters gene transcription and cellular responses is regulated at several levels.  

Co-receptors may associate with ligands and act as obligate cofactors (such as TGF-b RIII for TGF-b2) enabling signal transduction, or act to enhance 

signaling by increasing sensitivity to low ligand concentrations (such as RGM for BMP signaling). The particular type I-type II receptor combination, 

the activated Smad pathway, and the cell-specific transcription factors also offer diversity in responses. Contributions of accessory proteins such as 

soluble or membrane-bound regulators, and the use of Smad-independent signaling pathways further fine-tune TGF-b superfamily signaling and 

allow for disparate activities observed in response to TGF-b ligands in different contexts.

MOLECULE PROTEINS
ANTIBODIES ELISAs/ 

ASSAYSPOLYCLONAL MONOCLONAL LABELED

Noggin H M M M M

NOMO H

Persephin H M H M H M H

PP2Cα/PPM1A H

PRDC M M M M

Ret H M H M H M H M

RGM-A H M H M Ch H M Ch H M Ch

RGM-B H M H M H M

RGM-C H M H M H

SKI H

Smad1, 5, 8 H

Smad2, 3 H M H

Smad4 H H H H

Smad7 H M R

SOST/Sclerostin H M H M H M H M

TGF-b 1 H P Ms Ms Ms H M R Ca P

LAP (TGF-b 1) H H H H

Latent TGF-b 1 H

TGF-b 1.2 H Ms

TGF-b 2 H P Ms Ms Ms H

TGF-b 3 H Ms Ms Ms H

TGF-b 5 A Ms

Latent TGF-b bp1 H

Latent TGF-b bp2 H

Latent TGF-b bp4 M

TGF-b RI/ALK-5 M H M H M M

TGF-b RII H M H M H M H M

TGF-b RIIb H H

TGF-b RIII H H H H

TMEFF1/
Tomoregulin-1

H M H M

TSG M M M M

TSK H

Vasorin/ 
SLIT-like 2

H H H
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GDNF-induced Neuronal Survival and 
Antibody Neutralization.  Chick DRG neu-
ron survival increases in response to human 
GDNF (Catalog # 212-GD) in a dose-depen-
dent manner (blue line) as measured with 
the MTT Viability Assay (Catalog # TA5355). 
Neuronal survival elicited by 10 ng/mL 
GDNF is neutralized (green line) by increas-
ing concentrations of anti-human GDNF 
polyclonal antibody (Catalog # AF-212-NA). 

Smad3 Expression in Human Pancreatic 
Cancer.  Smad3 was detected in paraffin-
embedded human pancreatic cancer tissue 
sections using anti-human Smad3 poly-
clonal antibody (Catalog # MAB4038). Tis-
sue was stained using the anti-rat HRP-DAB 
Cell and Tissue Staining Kit (Catalog # 
CTS017; brown) and counterstained with 
hematoxylin (blue).

Activin A Expression in Human Prostate 
Cancer Tissue.  Activin A was detected hu-
man prostate cancer tissue using anti- 
human Activin A monoclonal antibody 
(Catalog # MAB3381). Tissues were stained 
using ABC-HRP with NovaRed™ substrate 
(red) and counterstained with hematoxylin 
(blue).

Recombinant BMP Heterodimer. Recom-
binant human BMP-2/BMP-7 protein (Cata-
log # 3229-BM) is a refolded disulfide-linked 
heterodimer. Under reducing conditions 
the heterodimer separates into monomers 
as revealed by SDS-PAGE.
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TGF-β-1, -β2, -β3

Detection of TGF-b in PC-3 cells using 
Flow Cytometry. Intracellular staining of 
human PC-3 prostate cancer cells with APC-
conjugated anti-human TGF-b1, -b2, -b3 
monoclonal antibody (Catalog # IC1835A, 
filled histogram) or APC-conjugated mouse 
IgG

1
 isotype control (Catalog # IC002A, open 

histogram).

Twisted Gastrulation (TSG) Expression in 
Embryonic Mouse Ribs. Detection of TSG 
in a cryostat tissue section of mouse em-
bryonic (15 d.p.c.) rib cartilage  primordium 
using anti-mouse TSG polyclonal antibody 
(Catalog # AF756). Tissues were stained us-
ing donkey anti-goat Rhodamine Red™  
X-conjugated secondary antibody (red) 
and counterstained with Fluoro Nissl Green 
(green).

NovaRed is a trademark of Vector Labs. Rhodamine Red is a trademark of Invitrogen.

KEY:  H: Human  M: Mouse  R: Rat  A: Amphibian  B: Bovine  Ca: Canine  Ch: Chicken  D: Drosophila   
          Ms: Multi-species  P: Porcine  Z: Zebrafish   

For a complete & up-to-date listing, visit www.RnDSystems.com/go/TGFbeta


