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Datasheet for 600-401-919
SMAD3 phospho S423/phospho S425 Antibody

Overview
Description: Anti-SMAD3 pS423 pS425 (RABBIT) Antibody - 600-401-919

Item No.: 600-401-919

Size: 100 µg

Applications: ELISA, IHC, WB, IF, IP, Multiplex

Reactivity: Human

Host Species: Rabbit

Product Details
Background: This antibody is designed, produced, and validated as part of a collaboration between Rockland 

and the National Cancer Institute (NCI) and is suitable for Cancer, Immunology and Nuclear 
Signaling research.  Smad3 (also known as Mothers against decapentaplegic homolog 3 Mothers 
against DPP homolog 3, Mad3, hMAD-3, JV15-2 or hSMAD3) is a transcriptional modulator 
activated by TGF-beta (transforming growth factor) and activin type 1 receptor kinase.   These 
activators exert diverse effects on a wide array of cellular processes. The Smad proteins mediate 
much of the signaling responses induced by the TGF-b superfamily.  Briefly, activated type I 
receptor phosphorylates receptor-activated Smads (R-Smads) at their c-terminal two extreme 
serines in the SSXS motif, e.g. Smad2 and Smad3 proteins in the TGF-b pathway, or Smad1, 
Smad5 or Smad8 in the BMP pathway.  Then the phosphorylated R-Smad translocated into 
nucleus, where they regulate transcription of target genes.  Based on microarray and animal 
model experiments, Smad3 accounts for at least 80% of all TGF-b-mediated response.

Synonyms: rabbit anti-SMAD3 pS423pS425 antibody, SMAD-3, SMAD 3, mothers against decapentaplegic 
homolog 3 antibody, MAD homolog 3, Mothers against DPP homolog 3, SMAD family member 3, 
MADH3, MADH 3, JV15-2, nothing

Host Species: Rabbit

Clonality: Polyclonal

Format: IgG

Target Details
Gene Name: SMAD3
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Reactivity: Human

PTM Specificity: Phosphorylation

Immunogen Type: Conjugated Peptide

Immunogen: Anti-SMAD3 pS423pS425 antibody was prepared from whole rabbit serum produced by 
repeated immunizations with a dual phosphorylated synthetic peptide corresponding to a c-
terminal region with Serine 423 and Serine 425 of human SMAD3 protein.

Purity/Specificity: This affinity-purified antibody is directed against the phosphorylated form of human Smad3 
protein at the pS423 and pS425 residues. The product was affinity purified from monospecific 
antiserum by immunoaffinity purification.  Antiserum was first purified against the 
phosphorylated form of the immunizing peptide.  The resultant affinity purified antibody was 
then cross adsorbed against the non-phosphorylated form of the immunizing peptide.  
Reactivity occurs against human Smad3 pS423 and pS425 protein and the antibody is specific for 
the phosphorylated form of the protein.   Reactivity with non-phosphorylated human Smad3 is 
minimal by ELISA and western blot.  Expect reactivity against phosphorylated Smad1 and 
Smad5.  Negligible reactivity is seen against other phosphorylated Smad family members.  A 
BLAST analysis was used to suggest cross reactivity with Smad3 from human, Xenopus laevis, 
Xenopus tropicalis, zebrafish, rat, mouse, swine, bovine and chicken based on 100% sequence 
homology with the immunogen.  Reactivity against homologues from other sources is not 
known.

Relevant Links: • NCBI - 5174513

• UniProtKB - P84022

• GeneID - 4088

Application Details
Tested Applications: ELISA, IHC, WB

Suggested Applications: IF, IP, Multiplex (Based on references)

Application Note: This affinity purified antibody has been tested for use in ELISA, immunohistochemistry, and 
western blot.  Specific conditions for reactivity should be optimized by the end user. Expect a 
band approximately 48 kDa in size corresponding to phosphorylated Smad3 protein by western 
blotting in the appropriate stimulated tissue or cell lysate or extract.  Less than 0.2% reactivity is 
observed against the non-phosphorylated form of the immunizing peptide.  This antibody is 
phospho specific for dual phosphorylated pS423 and pS425 of Smad3. Stimulation with 2 ng/ml 
TGF-beta for 1 hour is suggested.

Assay Dilutions: All assays should be optimized by the user. Recommended dilutions (if any) may be
listed below.

ELISA: 1:15,000 - 1:30,000

FC: User Optimized
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IHC: 1:500

WB: 1:2,000 - 1:20,000

Formulation
Physical State: Liquid (sterile filtered)

Concentration: 1.10 by UV absorbance at 280 nm

Buffer: 0.02 M Potassium Phosphate, 0.15 M Sodium Chloride, pH 7.2

Preservative: 0.01% (w/v) Sodium Azide

Stabilizer: None

Shipping & Handling
Shipping Condition: Dry Ice

Storage Condition: Store vial at -20° C prior to opening.  Aliquot contents and freeze at -20° C or below for extended 
storage.  Avoid cycles of freezing and thawing.  Centrifuge product if not completely clear after 
standing at room temperature.  This product is stable for several weeks at 4° C as an undiluted 
liquid.  Dilute only prior to immediate use. 

Expiration: Expiration date is one (1) year from date of receipt.

Images
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Western Blot
Proximity between AcSDKP and FGFR1 inhibits the 
TGFβ/smad signaling pathway in HMVECs. (a) HMVECs were 
treated with N-FGFR1 (1.5  μg/ml) for 48 h with or without 
preincubation with AcSDKP (100 nM) for 2 h, and the 
proximity between AcSDKP and FGFR1 was analyzed by the 
Duolink In Situ Assay. For each slide, images at a × 400 
original magnification were obtained from six different 
areas. (b and c) HMVECs were treated with TGFβ2 (5 ng/ml) 
for 15 min or 48 h with or without preincubation with 
AcSDKP for 2 h, and the p-smad3, TGFβR1, TGFβR2 and 
FGFR1 levels were analyzed by western blot. Densitometric 
analysis of the p-smad3/smad3, TGFβR1/β-actin, 
TGFβR2/β-actin and FGFR1/β-actin levels from each group 
(n=6) were analyzed. (d and e) HMVECs were incubated with 
TGFβ2 for 15 min or 48 h with or without preincubation with 
AcSDKP or its mutants (AcDSPK, AcSDKA, AcADKP) (100 nM) 
for 2 h. The p-smad3/smad3, TGFβR1/β-actin, 
TGFβR2/β-actin and FGFR1/β-actin protein levels were 
analyzed by western blot Figure provided by CiteAb. Source: 
Cell Death Dis, PMID: 28771231.

Western Blot
Proximity between AcSDKP and FGFR1 inhibits the 
TGFβ/smad signaling pathway in HMVECs. (a) HMVECs were 
treated with N-FGFR1 (1.5  μg/ml) for 48 h with or without 
preincubation with AcSDKP (100 nM) for 2 h, and the 
proximity between AcSDKP and FGFR1 was analyzed by the 
Duolink In Situ Assay. For each slide, images at a × 400 
original magnification were obtained from six different 
areas. (b and c) HMVECs were treated with TGFβ2 (5 ng/ml) 
for 15 min or 48 h with or without preincubation with 
AcSDKP for 2 h, and the p-smad3, TGFβR1, TGFβR2 and 
FGFR1 levels were analyzed by western blot. Densitometric 
analysis of the p-smad3/smad3, TGFβR1/β-actin, 
TGFβR2/β-actin and FGFR1/β-actin levels from each group 
(n=6) were analyzed. (d and e) HMVECs were incubated with 
TGFβ2 for 15 min or 48 h with or without preincubation with 
AcSDKP or its mutants (AcDSPK, AcSDKA, AcADKP) (100 nM) 
for 2 h. The p-smad3/smad3, TGFβR1/β-actin, 
TGFβR2/β-actin and FGFR1/β-actin protein levels were 
analyzed by western blot Figure provided by CiteAb. Source: 
Cell Death Dis, PMID: 28771231.
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Western Blot
AcSDKP suppresses TGFβ/smad signaling and EndMT 
through the FGFR1/FRS2 pathway. (a) HMVECs were treated 
with N-FGFR1 for 48 h, and the FGFR1, TGFβR1 and TGFβR2 
protein levels were analyzed by western blot. (b) HMVECs 
were treated with TGFβ2 in the presence or absence of N-
FGFR1 for 15 min with or without AcSDKP preincubation. The 
p-smad3 and TGFβR1 protein levels were analyzed by 
western blot. Densitometric analysis of the p-smad3/smad3 
and TGFβR1/β-actin levels (n=3) in each group was 
performed. (c) HMVECs were incubated with either N-FGFR1
 in the presence or absence of TGFβ2 for 48 h with or 
without preincubation with AcSDKP for 2 h or with N-FGFR1 
in the presence or absence of TGFβ2 for 48 h with or without 
24 h of incubation with FGF2 (50 ng/ml). The CD31, SM22α, 
FSP1 and α-SMA protein levels were analyzed by western 
blot. (d) HMVECs were transfected with FRS2 siRNA (100 
nM) for 48 h with or without AcSDKP preincubation. The VE-
cadherin, FSP1, vimentin, SM22α and p-smad3 levels were 
analyzed by western blot. (e) HMVECs were treated with N-
FGFR1 for 48 h or 15 min in the presence or absence of N-
TGFβ (1, 2, 3) (1.0  μg/ml). The CD31, VE-cadherin, SM22α, 
FSP1, TGFβR1, TGFβR2 and p-smad3 levels were analyzed by 
western blot Figure provided by CiteAb. Source: Cell Death 
Dis, PMID: 28771231.

Western Blot
MAP4K4 deficiency induces TGFβ/smad signaling and EndMT 
via activation of integrin β1. (a) HMVECs were transfected 
with MAP4K4 siRNA (100 nM) for 48 h. Next, the cells were 
treated with or without AcSDKP for 2 h. The p-smad3/smad3
 pathway was analyzed by western blot. Densitometric 
analysis of the p-smad3/smad3 levels was performed, with 
n=3 for each group. (b) HMVECs were treated with MAP4K4 
siRNA for 48 h with or without AcSDKP treatment. The VE-
cadherin, CD31, FSP1, SM22α and vimentin protein levels 
were analyzed by western blot. (c) HMVECs were transfected 
with MAP4K4 siRNA for 48 h in the presence or absence of 
TGFβ2 with or without AcSDKP. The integrin β1 level was 
analyzed by western blot Figure provided by CiteAb. Source: 
Cell Death Dis, PMID: 28771231.

Page 5 of 11www.rockland.com

https://www.rockland.com/
https://www.rockland.com/search/?searchString=600-401-919
https://www.rockland.com/
https://www.rockland.com/


Order online now!

www.rockland.com
tech@rockland.com

+1 484.791.3823

Western Blot
(b) An endogenous IP with OTUB1 antibody or pre-immune 
sheep IgG was performed in HaCaT cell extracts, stimulated 
without or with 50 pM TGFβ or 25 ng ml−1 BMP for 1 h. Cell 
extracts (input), endogenous IgG or OTUB1 IPs and the 
corresponding immune-depleted flow-through extracts 
(O1=OTUB1-depleted untreated HaCaT extract) were 
resolved by SDS-PAGE and immunoblotted (IB) with the 
indicated antibodies [Anti-phospho-Ser423/425 SMAD3 
(SMAD3-TP; p/n 600-401-919) and anti-phospho-Thr179 
SMAD3 (SMAD3-LP; p/n 600-401-C48]. (c) As in b, except 
that a time course of 50 pM TGFβ treatment was performed 
for up to 6 h before lysis. Fig 1. PMID: 24071738

Western Blot
 (E) TGF-β-induced Smad2 and Smad3 activation in AML12 
cells in the presence or absence of transfected TRAF6 siRNA. 
(p-Smad3 p/n 600-401-919) 
Fig 4. PMID: 18922473

Immunofluorescence Microscopy
 (D) Lateral view of an embryo stained with phospho-
Smad2/3 (left) and MitoTracker (right); the dashed line 
(corresponding to the animal-vegetal axis) shows how the 
embryo image was partitioned for quantitation of 
MitoTracker intensity. Stained with rabbit anti-phospho-
Smad3 (p/n 600-401-919). (E) Graph plotting percentage of 
embryos for which mean MitoTracker intensity on the half of 
the embryo displaying elevated phospho-Smad2/3 was 
either greater (+) or less (-) than that for the whole, obtained 
from partitioned images of embryos such as those depicted 
in (D). A chi-squared test with one degree of freedom 
(n=102) was used to test significance (**). Fig 1. 
PMID: 19328778
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Immunofluorescence Microscopy
A) SMAD signaling in pancreatic nociceptive neurons was 
increased in tamoxifen-induced β1glo/Ptf1acre-ER mice. A1. 
An example of pSmad3 (red) and TRPV1 (green) staining in 
DRGT8-12 neurons of β1glo/Ptf1acre-ER mice. Arrows 
indicate TRPV1-positive neurons expressing pSmad3; 
Arrowheads indicate TRPV1-positive neurons that do not 
express pSmad3. Fig 2. PMID: 29505748

Immunofluorescence Microscopy
A): SMAD signaling in pancreatic neurons. A1: An example of 
pSmad3 staining (green) in Di-I labeled pancreatic neurons 
(red). Arrowheads indicate Di-I labeled pSmad3 positive 
neurons and arrows indicate Di-I labeled pSmad3 negative 
neurons. Fig 5. PMID: 29505748

Western Blot
(B) Macrophages were stimulated with 2 ng/ml recombinant 
TGF-β for 30 minutes. TGF-βRII deletion led to decreases in 
TGF-β–stimulated phosphorylation of Smad2 and Smad3, an 
indication of TGF-βRII deficiency. Smad2 (p/n 600-401-A59); 
p-Smad3, phospho-Smad3 (p/n 600-401-919); p-Smad2, 
phospho-Smad2 (p/n 600-401-K09); FAK, focal adhesion 
kinase. Fig 1. PMID: 30385721
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Immunofluorescence Microscopy
Mice were studied 4 weeks after severe I/R injury. (A) 
CD11b-Cre Tgfbr2fl/fl (macrophage TGF-βRII–/–) mice had 
fewer total p-Smad3-positive cells due to decreased 
interstitial p-Smad3-positive cells but not tubular p-Smad3-
positive cells. Asterisk: tubule. **P < 0.01, n = 3 in each 
group. (B) p-Smad3 and F4/80 double immunofluorescent 
staining determined decreased renal macrophages as well as 
decreased macrophage TGF-β signaling in macrophage 
TGF-βRII–/– mice. Arrowheads: double-positive cells. ***P < 
0.001, n = 3 in each group. Original magnification: ×400. Fig 
7. PMID: 30385721

Immunohistochemistry
Rockland's affinity purified anti-Smad3 pS423 pS425 
antibody was used at 2.5 ug/ml to detect signal in a variety 
of tissues including multi-human, multi-brain and multi-
cancer slides. This image shows strong nuclear staining in 
the majority of epidermal keratinocytes at 40X.  Tissue was 
formalin-fixed and paraffin embedded.  The image shows 
localization of the antibody as the precipitated red signal, 
with a hematoxylin purple nuclear counterstain.  Personal 
Communi-cation, Tina Roush, LifeSpanBiosciences, Seattle, 
WA.

Western Blot
Western blot using Rockland's affinity purified anti-Smad3 
pS423 pS425 antibody shows detection of endogenous 
Smad3 in stimulated cell lysates.  Lysates were prepared 
from control cells (- lanes), or cells stimulated with 2 ng/ml 
TGF (+lanes) for 1 hour.  This reagent recognizes 
phosphorylated Smad3 and has negligible reactivity against 
non-phosphorylated Smad3 protein.  Personal 
Communication. Ying Zhang, NIH, CCR, Bethesda, MD.
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Western Blot
Western Blot of Rabbit anti-SMAD3 pS423 pS425 antibody.  
Marker: Opal Pre-stained ladder (p/n MB-210-0500).  Lane 1: 
HEK293 lysate (p/n W09-000-365).  Lane 2: HeLa Lysate (p/n 
W09-000-364). Lane 3: MCF-7 Lysate (p/n W09-000-360). 
Lane 4: Jurkat Lysate (p/n W09-000-370). Lane 5: A431 
Lysate (p/n W09-000-361). Lane 6: A549 Lysate (p/n W09-
001-372). Lane 7: LNCap Lysate (p/n W09-001-GJ9). Lane 8: 
MOLT-4 Lysate (p/n W09-001-GK2). Lane 9: Ramos Lysate 
(p/n W09-000-GK4). Lane 10: Raji Lysate (p/n W09-001-368). 
Lane 11: A-172 Lysate (p/n W09-001-GL5). Lane 12: NIH/3T3 
Lysate (p/n W10-000-358). Load: 10 µg per lane. Primary 
antibody: SMAD3 pS423 pS425antibody at 1ug/mL overnight 
at 4C. Secondary antibody: Peroxidase rabbit secondary 
antibody (p/n 611-103-122) at 1:30,000 for 60 min at RT. 
Blocking Buffer: 1% Casein-TTBS (p/n MB-082) for 30 min at 
RT. Predicted/Observed size: 35 kDa for SMAD3 pS423 
pS425.
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Disclaimer
This product is for research use only and is not intended for therapeutic or diagnostic applications.  Please contact a technical service representative for more 
information.  All products of animal origin manufactured by Rockland Immunochemicals are derived from starting materials of North American origin.  
Collection was performed in United States Department of Agriculture (USDA) inspected facilities and all materials have been inspected and certified to be free 
of disease and suitable for exportation.  All properties listed are typical characteristics and are not specifications.  All suggestions and data are offered in good 
faith but without guarantee as conditions and methods of use of our products are beyond our control.  All claims must be made within 30 days following the 
date of delivery. The prospective user must determine the suitability of our materials before adopting them on a commercial scale.  Suggested uses of our 
products are not recommendations to use our products in violation of any patent or as a license under any patent of Rockland Immunochemicals, Inc.  If you 
require a commercial license to use this material and do not have one, then return this material, unopened to:  Rockland Inc., P.O. BOX 5199, Limerick, 
Pennsylvania, USA.
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