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Abstract

THE ROLE OF SIRT1 ON THE CROSSTALK OF P65 AND NFATS IN U937
MONOCYTES UNDER HYPEROSMOTIC STRESS

Duygu Soysal
MSc. Thesis, 2014
Prof. Hiiveyda Basaga
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Hyperosmotic stress is the increase in whole extracellular solute concentration in cell causing
many disruption that may lead to the physiological disease conditions such as diabetes and
hypertension. In order to protect itself cells generated an osmotic stress adaptive mechanism
in which intracellular inorganic ion homeostasis is restored by mainly activating NFAT5
(TonEBP) and in return it transactivates the target genes or interact with specific regulatory
proteins. NFAT5 and p65 have been previously shown to interact at IxkB a promoter for
regulation of NFkB pathway. In addition to the interaction between NFATS and p65, it has
been also shown that SIRT1 deacetylates p65 and inhibits its nuclear translocation. However,
there is no such study that examines the expression profile of SIRT1, NFAT5 and p65 all
together under hyperosmotic stress in U937 cells. Therefore, the aim of this study is to
investigate the role of SIRT1 activity on NFAT5 and p65 expression profile under 100mM
NaCl induced hyperosmotic stress in U937 monocyte cells. In addition, the aim concerns to
understand the scale of contribution of NFAT5 and p65 on NF«kB pathway regulation for the
cell survival/death under hyperosmotic stress through examining IkB o expression profile.
100mM NaCl induced hyperosmotic stress in U937 monocyte cells indicated high expression
levels of NFATS5 and SIRT1 overlapping with the activation of NFkB pathway. It is shown
that in U937 cells under 100mM NacCl induced hyperosmotic stress, the activation of NFxB
pathway and its regulation may be independent of NFAT5 but highly dependent on
translocated p65, and SIRTL1 activity may control p65 nuclear translocation, hence NF«xB

pathway activation.



Abstract - TURKCE

Hiperosmotik stres hiicredis1 tiim ¢6ziinen konsantrasyonunun artis1 ile hiicrede bir¢ok
bozulmaya neden olarak fizyolojik hastaliklardan diyabet ve hipertansiyon ile
iliskilendirilebilir. Hiicreler kendini koruma amaci ile hiicredisi inorganik iyon dengesini
diizeltmek i¢in ozmotik stres adaptasyon mekanizmasi gelistirmistir. Bu mekanizmada baslica
aktif olan protein NFAT5 (TonEBP) iken, bu proteinin aktivasyonu hedef genlerin
transaktivayonunu saglar veya NFATS g¢esitli diizenleyici proteinler ile iliski kurar. Daha
onceki arastirmalarda NFxB yolagmi diizenlemek i¢cin NFATS ve p65 proteinlerinin /kB a
promotdriinde etkilestigi gosterilmistir. NFATS ve p65 etkilesimine ek olarak SIRT1
proteinin p65 proteini ile etkilesip, deacetile edip nikleer translokasyonunu engelledigi
gosterilmistir. Fakat, su ana kadar higbir arastirma SIRT1, NFAT5 ve p65 proteinlerinin
ekspresyon profillerini  birlikte U937 hicrelerinde hiperosmotik stres durumunda
incelememistir. Dolayisiyla, bu arastirmada SIRT1 aktivitesinin NFATS ve p65 ekspresyon
profilleri Gzerindeki roltinin 100mM NacCl ile olusturulmus hiperosmotik stres durumda U937
monosit hicrelerinde incelenmesi amaglanmistir. Buna ek olarak NFATS proteinin
hiperosmotik stress durumunda hiicre yasam/6liimiinii destekleyici NFkB yolagini
diizenlemekte rol oynayan p65 proteinini ne 6l¢iide destekledigini IxkB a ekspresyon profilini
inceleyerek aragtirmak da amaclanmistir. U937 monosit hiicrelerinde 100mM NacCl ile
olusturulmus hiperosmotik stres yiiksek oranda NFATS5 ve SIRT1 protein ekspresyonunu
isaret etmekle beraber NFkB yolagimin aktivasyonunun da es zamanli gerceklestigini
gostermistir. Bu arastirmada U937 hiicrelerinde 100mM NaCl ile olusturulmus hiperosmotik
stres durumunda NFxB yolaginin aktivasyonunun ve diizenlenmesinin NFATS5 proteininden
bagimsiz olabilecegi ama niikleer translokasyonu gerceklesmis p65 proteinine Onemli
derecede bagli oldugu ve p65 proteinin niikleer translokasyonunu dolayisiyla NFkB yolaginin

aktivasyonunu SIRT1 aktivitesinin control edebilecegi gosterilmistir.



Preface

In this study the aim is to investigate the role of SIRT1 activity on NFAT5 an osmoprotective
protein and p65 expression profile under 2100mM NaCl induced hyperosmotic stress in U937
monocyte cells. In addition, the aim concerns to understand the scale of contribution of
NFATS5 and p65 on NFkB pathway regulation for the survival of cell under hyperosmotic

stress through examining IkB o expression profile.
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1. INTRODUCTION

1.1 Hyperosmotic Stress and Osmotic Stress Adaptive Mechanism

Hyperosmotic stress is the increase in whole extracellular solute concentration, osmolarity,
which may cause many disruptions in cell. In addition to osmotic stress, the increase in
extracellular osmolality, hypertonicity, that is caused by increase in only plasma membrane-
impermeable solutes such as NaCl may lead to problems in the cellular system [1]. This
change in the balance of extracellular osmolality may result in increased DNA strand breaks
or DNA damage, cell cycle arrest, increased formation of reactive oxygen species and
mitochondrial depolarization leading to apoptosis [2]. Therefore, the balance of extracellular
osmolality is highly crucial and cells generated an osmotic stress adaptive mechanism in order
to protect itself from such risks. In osmotic stress adaptive mechanism the intracellular
inorganic ion homeostasis is restored. First NFAT5 (TonEBP) is activated by osmotic stress
and in return it transactivates the target genes for the synthesis of organic osmolytes such as
sorbitol, myo-inositol, betaine and taurine [1, 2]. The organic osmolytes may restore the
osmotic homeostasis. The physiological condition of hyperosmotic stress can be seen in
diabetes and hypertension [3]. However, accumulation of organic osmolytes resulted from the
response of adaptive mechanism, may lead to several secondary diseases such as
atherosclerosis, a chronic inflammatory disease. In atherosclerosis the high expression of
NFATS can be seen which transactivates aldose reductase (AR) expression for the sorbitol
synthesis leads to the organic osmolyte accumulation. Increased amount of organic osmolytes
formed by osmotic stress adaptive mechanism may induce the accumulation of monocytes
and lymphocytes in vessels [4]. Therefore, prime molecular members linking to hyperosmotic
stress clarifies the reason for related disease condition. In this case, NFATS5 plays a key role in
hyperosmotic stress and its downstream actions can be illuminated by further look on

molecular link between the structure and function of NFATS.
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1.2 NFATS5, The linking protein of NFAT and NFkB Family

NFATS is a member of both NFAT and NF«B family of proteins which play crucial role in
variety of biological functions especially immune response and development. NFATS5 is the
most ancient member of NFAT family and its DNA binding domain (DBD) shares 43%
sequence identity with NFAT family members [5]. When NFATS is activated in osmotic
stress it translocates from cytoplasm to nucleus and binds to and transactivates target genes
involved in the synthesis of transporters and enzymes for the generation of organic osmolytes
and heat shock proteins [6]. The dimerization of NFATS with itself is essential for its DNA
binding and transcriptional activity. By forming homo dimer NFATS5 forms a complete circle
around the DNA and it generates an unusual high Kinetic stability for the DNA binding and
transactivation [5]. On the other hand, NFATS5 is the sole member of the Rel/ family (NFxB
family) to be activated by osmotic stress [7]. The C terminal of dimer interface NFAT5 is
highly similar with NFxB proteins and it shares similar DNA binding mechanism. The shared
features of NFATS and NF«xB family members proposes that they may form mixed dimers or
complexes in cells for crossregulation of gene expression in stress conditions such as

hyperosmotic stress [5].

1.3 NFxB Pathway and The Regulatory p65 Protein

NFkB pathway is a fundamental pathway that links many pathway with each other in
response to a cellular stimuli and regulates many genes involved in inflammation, immune
response, cell survival and cell death [8]. Any dysregulation and unusual activation may result
in serious problems leading to a disease. For instance in a chronic inflammatory disease
atherosclerosis that stems from organic osmolyte accumulation due to hyperosmotic stress,
NF«B pathway is found to be highly active [8, 9]. Besides, this indicates the close relationship
and a possible interaction between NFATS and NF«B under hyperosmotic conditions. The
important members of mammalian NF-xB family are p65 (RelA), RelB, c-Rel, p50/p105 (NF-
kB1), and p52/p100 (NF-xB2). The members have highly conserved Rel homology (RH)
domain responsible from dimerization, interaction with IkBs, and binding to DNA [10]. The
central member p50/p65 complex localized in cytoplasm with its inhibitor 1kB. Activation of

NFkB pathway begin with the phosphorylation of inhibitor IkB which releases p50/p65
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complex and the free NF-kB dimers translocate to the nucleus. The nuclear NF-xB dimers
bind to specific sequences in the promoter or enhancer regions of target genes in order to
regulate gene synthesis [10]. The NF-kB pathway can be down-regulated through feedback
pathway in which newly synthesized IkBa proteins limits the nuclear translocation of NF-xB
dimers. p65 itself may downregulate the NF-kB pathway by binding to /xBa promoter region.
Thereby, the transitory activation of NF-kB may decrease due to transcriptional increase of
IxkBa [8, 11].

Diagram 1: Simple Representation of The Activation of NF-xB Pathway
(Adapted from the Nature)

Cytoplasm

IxBa —
pso  pos e PO P65 m

Transcription

/
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1.4 Sirtuin 1

Another important protein that is activated in response to a stress condition and regulates its
target genes is Sirtuin 1. It belongs to the family of silent information regulator 2 (Sir2) which
is a nicotinamide adenine dinucleotide (NAD™)-dependent histone deacetylase. It involves in
the cleavage of NAD™ and deacetylates the protein substrates in order to form the deacetylated
product nicotinamide and 2'-O-acetyl-ADP-ribose (OAADPr) metabolite [12]. The function
Sir2 is the regulation of chromatin silencing in Saccharomycescerevisiae. The activation of
Sir2 gene depends on several stress signals such as osmotic stress, heat shock and starvation
results in regulation of target genes expression in order to regulate cellular homeostasis and
survival [13, 14]. Its family member and its mammalian homolog that plays role in
transcriptional regulation in accordance with intracellular energetics is Sirtuin 1 (SIRT1), a
NAD® - dependent protein deacetylase and a metabolic sensor of NAD*/NADH. SIRT1 can
be seen active in cell cycle, response to DNA damage, metabolism, apoptosis and autophagy.
It mainly plays role in the transcriptional repression, modulation of chromatin function,
deacetylation of histones, and alterations in the methylation of histones and DNA. It functions
in cell type-specific manner depending on the disease condition such as cancer, obesity,
inflammation and neurodegenerative diseases [13]. The central regulatory mechanism of
Sirtuin 1 is deacetylating transcription factors or coregulators of the target genes. It is shown
that SIRT1 regulates glucose homeostasis by deacetylating and activating the transcription
factor peroxisome proliferator-activated receptor-y coactivator 1-o [13]. Moreover, SIRT1 is
shown to be active in the regulation and deacetylation of the tumor suppressor protein p53 and
RELA/NF-kappa-B p65 [15]. The activity of SIRT1 can be increased by resveratrol (3,5,4'-
trihydroxy-trans-stilbene) which binds to SIRT1 and induces conformational changes in the
deacetylase enzyme allowing tighter binding of the fluorophore required for the covalent
attachment on the peptide in activation [12]. The activity of SIRT1 can be inhibited by
nicotinamide or Ex-527. Ex-527 which is 6-chloro-2,3,4,9-tetrahydro-1H-carbazole-1-
carboxamide fills the nicotinamide site and a neighboring pocket, and disrupts the NAD"
dependent deacetylation mechanism [16]. In addition to the important relation between p65
and SIRT1, p65 is also shown to be interacting with NFATS [8].
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1.5 NFAT5 and p65 Interaction

As a member of both NFAT and NF-kB, NFATS is shown to be active under hyperosmotic
stress for transactivation of target genes [8]. p65, the essential member of NF-kB, shares
similar DNA binding mechanism with NFATS5. The study of Roth and colleagues examines
the binding of p65 to IKBa promoter in order to downregulate NFkB pathway [8]. The
relation of NFATS to this binding is examined in duct principal cells and macrophages under
hypertonic conditions. It is shown that increased p65 nuclear translocation is followed by a
complex formation with NFATS. The ChIP analysis of the study revealed that as a complex,
p65 and NFATS bind to kB elements of NFkB responsive genes. Thus, under hypertonic
conditions NFATS5 can be an additional intracellular component mediating NF-xB activation.
This proposes that under hypertonic/hyperosmotic stress NFAT5 may help binding of p65 to
IxkBa promoter to increase the transcriptional activity of IkBa and downregulate NF-xB

activation.

1.6 Objectives and Outcomes

The model of this study based on 100mM NaCl induced hyperosmotic stress condition which
mimics the physiological disease states of diabetes and hypertension. The induction of
hyperosmotic stress in U937 cells by the 100mM NaCl treatment is parallel with the former
studies in literature. The model focuses on the expression profiles of NFAT5, SIRT1 and p65
in accordance for observing the NF-kB pathway regulation for the inflammation/cell survival
or death under 100mM NaCl induced hyperosmotic stress. The model is implemented on
U937 human leukemic monocyte lymphoma cell line which is perfectly suitable for
hyperosmotic stress induction. The objectives of this study seek to examine the role of SIRT1
activity on NFAT5 and p65 crosstalk on IxB « synthesis under 100mM NaCl hyperosmotic
stress in U937 monocyte cells. Since there is no such study that examines the expression
profile of SIRT1, NFAT5 and p65 together under hyperosmotic stress in U937 cells, our
secondary goal is to examine them with one accord. Our tertiary goal is to understand the
scale of the contribution of NFATS5 on the activity of p65 on the regulation of /xBa synthesis
in U937 cells under hyperosmotic stress.
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We showed that in U937 cells under hyperosmotic stress the activation of NFkB pathway and
its regulation is independent of NFAT5 but highly dependent on translocated p65 and SIRT1

activity may control p65 nuclear translocation, hence NFkB pathway activation.
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2. EXPERIMENTAL

2.1 Cell Culture and Treatments

U937, human leukemic monocyte lymphoma cells were cultured in RPMI-1640 supplemented
with 10% HI FBS, 2mM glutamine [SMm Glucose, 100 1U/ml penicillin/streptomycin].
Cultures were maintained at 37°C in a humidified 5% CO2 atmosphere. Cells were collected,
quantified in SFM and seeded (~1,500,000 cells/ml) in 12-well, 2100mm or 60mm culture
plates depending on the experiment. Except the negative control groups the seeded cells were
treated with 100mM NaCl to mimic hyperosmotic stress condition. In SIRT1 activity
inhibiting and increasing treatment cells were seeded on 100mm well plates and before the
addition of 1200mM NaCl one group of cells were pretreated with the Ex-527 and the other
with resveratrol for 1 hr. The cells collected for analysis at indicated specific time points at
each treatment.

2.2 Chemicals

SIRT1 activity inhibiting chemicals are nicotinamide or Ex-527. Ex-527 which is 6-chloro-
2,3,4,9-tetrahydro-1H-carbazole-1-carboxamide fills the nicotinamide site and a neighboring
pocket, and disrupts the NAD* dependent deacetylation mechanism [16]. The activity of
SIRT1 was increased by resveratrol (3,5,4'-trihydroxy-trans-stilbene) which binds to SIRT1
and induces conformational changes in the deacetylase enzyme allowing tighter binding of the
fluorophore required for the covalent attachment on the peptide in activation [12]. In this

study 15uM resveratrol and 10uM Ex-527 were used in treatments.

2.3 Cell death and viability assays

Cell death response was evaluated by FITC conjugated Annexin-V (Alexis). Manufacturer's
protocols were applied during FITC-Annexin-V staining. Briefly, U937 cells grown in 5mM
Glucose seeded in 12-well plates. One group leaved as control group, one well left without
dye and the other group treated with 100mM NaCl. Groups that completes indicated treatment
duration transferred to flow cytometry tubes and cells were harvested by centrifugation at 300

g for Sminutes. Then the cells were resuspended in 1 ml of cold PBS and centrifuged again at
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300 g for 5 minutes. The supernatant was removed and the cells were incubated in Annexin V
buffer (140 mM HEPES, 10 mM NaCl, 2,5 mM CaCl2, pH:7.4) containing 1% (v/v) Annexin
V (FITC) for 15 minutes in the dark. Cells were analyzed by FACS (FACSCanto, Becton

Dickinson) on FlowJo software.

Cell viability or cell proliferation was detected by WST-1 assay (Roche) according to
manufacturer’s instructions. 5SmM Glucose and 100mM NaCl treated group of cells were
seeded in 96-well plate. Results are expressed as percentage of cell viability. The absorbance
was measured with a microtiter plate reader (Bio-Rad, CA, USA) at a test wavelength of 550

nm and a reference wavelength of 650 nm.

2.4 Protein Extraction and Immunoblotting

Cells were treated as indicated and collected at specific time points with 1-2ml PBS,
centrifuged at 300 g for 5 minutes. Following resuspension in 1 ml of ice-cold PBS and
transfer to 1.5-ml microfuge tubes, cells were centrifuged at 13200 rpm for 30 seconds. For
total protein extraction the pellet was lysed by incubation for 30 minutes in 75-150ul
(depending on pellet size) of cold cell lysis buffer containing 50 mM Tris-HCI (pH:8.0), 150
mM NaCl, 1 mM phenylmethanesulfonyl fluoride (PMSF), protease and phosphatase
inhibitor cocktails (all 20X). After centrifugation at 13200 rpm for 10 minutes, supernatant
containing the total protein extract was removed and stored at -80°C. For cytoplasmic-nuclear
protein extraction pellet was resuspended in cytoplasmic lysis buffer mix contains 20X
protease inhibitor, phosphatase inhibitor, 100mM PMSF, 100mM Dithiothreitol (DTT) and
T1 buffer containing 10mM HEPES-KOH, 2mM M ZgCl»-6H20, 0.1mM KCI and Nonidet P-
40 1% (v/v), and incubated on ice for exactly 15 minutes. After brief vortexing, the cells
centrifuged at 13200 rpm for 1 minute. The collected supernatant stored as cytoplasmic
protein extract. The remaining pellet was washed with PBS without touching it and
centrifuged again. The pellet resuspended in nuclear protein extraction buffer mix contains
20X protease inhibitor, phosphatase inhibitor, 100mM PMSF, 100mM Dithiothreitol (DTT)
and T2 buffer containing 50mM HEPES-KOH, 2mM MgCl>-6H.0, 0.1mm EDTA, 50mM
KCI, 400Mm NaCl and %10 Glycerol, and incubated at least 20 minutes on ice (or overnight
at -80°C). After vortexing briefly cells centrifuged at 13200 rpm for 20 minutes. Collected
supernatants stored as nuclear proteins at -80°C. Protein concentrations were determined by

Quick-Start Bradford protein assay and the absorbance was measured with a microtiter plate
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reader at a test wavelength of 595 nm. Proteins (40 pug) were mixed with loading buffer (4%
SDS, 20% glycerol, 10% 2-mercaptoethanol, 0,004% bromophenol blue, 0,125 M Tris-HCI
pH:6,8) and separated on 6% SDS-PAGE (only for NFAT5)-12% SDS-PAGE and blotted
onto PVDF membranes. The membranes were blocked with 5% blocking reagent (non-fat
milk) in PBS-Tween20 and incubated with appropriate primary and HRP-conjugated
secondary antibodies (Cell Signaling and Santa Cruz-NFATS) in 5% blocking reagent. After
three times washes with PBS-Tween20, proteins were analyzed using an enhanced
chemiluminescence detection system (ECL Advance, Amersham Pharmacia Biotech,
Freiburg, Germany) and exposed to Hyperfilm- ECL (Amersham Pharmacia Biotech,

Freiburg, Germany).

2.5 Statistical Analysis

All the illustrated results represent one of at least three independent experiments with similar
outcomes. Statistical significance of responsive differences among differentially treated

populations were assessed with unpaired or paired student’s t-test, respectively. Values lower

than P,0.05 are marked as *.
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RESULTS

Under 100mM NaCl induced hyperosmotic stress the effect of SIRT1 expression on NFxB
pathway and NFATS activity in U937 cell line is examined. Time dependent examination
focused on hours 0, 1, 4, 16 and 48 in order to follow the changes in molecular level in
response to increasing stress experience. The novel findings in this work revealed that
independent of nuclear NFATS activity, translocated p65 is essential for regulation of NFxB

pathway activity under 2700Mm NaCl induced hyperosmotic stress in U937 cells.

3.1 Confirmation of Osmotic Stress by Osmometer
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Figure 1: Confirmation of Osmotic Stress

In the preparation of 100mM NaCl treated cell culture the expected osmolarity of solution is
shown based on volume, the number of miliosmoles per liter (mOsm/L) of solution. The
stress measurement values are given as osmolality, the number of miliosmoles per kg
(mOsm/kg) of the solvent which indicates the concentration of particles dissolved in solution.
In figure 1 the expected osmolarity and the measured osmolality by osmometer are highly
close to each other indicating that 100mM NaCl induced hyperosmotic stress is confirmed by

the measurements of osmometer.

3.2 WST-1 Time Dependent Assay

100mM NaCl induced hyperosmotic stress mimics physiological conditions such as diabetes
or hypertension. The effect of hyperosmotic stress on U937 cell viability is observed among
samples taken at 0, 1,4,16 and 48 hour respectively (Figure 2). WST-1 Time dependent
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viability assay is done for U937 cells cultured in 5mM Glucose and 100mM NaCl containing
RPMI-SFM medium. The viability of stressed group significantly decreasing compared to
control group starting from first hour. The difference of viability between control and stress
group is highest at hour 4. Therefore, 100mM NaCl significantly affects the viability of cells.

Thereby generation of a hyperosmotic stress condition by 100mM NaCl is confirmed.

3.3 Annexin V-FITC FACS

Alongside, Annexin V-FITC FACS results indicated that compared to control group apoptotic
cell portion is significantly higher at hour 16 and 48 (Figure 3). In other words,
hyperosmotically stressed cells tend to undergo apoptosis earlier than control group in a
higher fraction. Viability and Annexin V assay results coincide with each other and indicate

the negative effect of 200mM NaCl on U937 cells especially starting from hour 4.
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Figure 2: Time Dependent Effect of 100mM NaCl on U937 Cell Viability
WST-1 Time dependent Assay is done for U937 cells in 5mM Glucose and 100mM
NaCl. Data is collected from 0, 1, 4, 16, 48 hour cell samples and measured at
450nm-ref655nm OD.
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Figure 3: 100mM NaCl Annexin V-FITC FACS
100mM NaCl Annexin V-FITC apoptotic cell portion within U937 cell populaion
in 5mM Glucose and 100mM NaCl . Data is collected from 0,1,4,16,48 hour stress

cell samples
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3.4 100mM NacCl treatment 1

First the protein expression is examined by western blotting on total protein extraction
samples. The treatments were done on 60mm well plates and results are obtained (Figure 4).
Although with low amount of protein concentration the expression level of SIRT1 and
NFATS is visualized. Since the NFkB pathway is also concerned, p65, phospho IkB o and
IxB o expression levels are observed first and foremost. The results indicated that NFATS
expression is significantly increased at 4™ hour due to hyperosmotic stress. Alongside, SIRT1
expression is also starting to increase at 4™ hour of hyperosmotic stress compared to initial
times. Concurrent with NFATS5 and SIRT1 overexpression, NFkB pathway is active at 16"
hour. Since the protein samples are from total protein extraction, p65 result does not indicate a
significant point until nuclear portion is analyzed. However, the clear phosphorylation of IxB
o and decreased expression of IkB o at 16™ hour clearly indicates an activation of NFxB
pathway. Therefore, hyperosmotic stress increases NFAT5 and SIRT1 synthesis starting from

4" hour in U937 cells and at 16th hour NFxB pathway become active due to certain cellular

responses.
250kDa o' 4 16 48
[ =5 S s S - NFATS (170kDa
130kDa - SIRT1 (120kDa)
110kDa _ )
— — 9 = - SIRTI (82kDa)
55kDa - R~ o % | - Beta Actin (45 kDa)

- p65 (65 kDa)
-Phospho-IkBa (40 kDa)
-IkBa (39 kDa)

Figure 4: 100mM NacCl treatment 1

Western Blotting of samples obtained by total protein extraction from U937
cell culture in 100mM NaCl containing medium in 60mm cell culture plates.
Samples are taken at 0, 1,4,16, 48 hours respectively. (Duplicate result)

26



3.5 100mM NaCl treatment 2

In order to obtain a higher protein concentration, 100mM NaCl treatment is repeated in
100mm well plates. The second treatment scans more NFkB family member for a better
understanding of the response of NFkB pathway due to hyperosmotic stress (Figure 5). First,
the NFATS result revealed that the expression of NFATS increases significantly at 16th hour
which is correlated with the activation of NFkB pathway at 16th hour. SIRT1 and IkB results
are parallel with the first treatment. The phosphorylation pattern become clearer with the
second treatment in 100mm cell culture plates with higher concentration of proteins. The
phosphorylation is starting at 4th hour but highest phosphorylation present at 16th hour. The
upstream of the IkB protein is also examined. IKK a and IKK B expression levels are
decreased at 16th hour which is overlapping with the IkB a phosphorylation time. In
accordance with IKK o/B, the phosphorylated IKK /B is higher at 16th hour compared to 4th
hour. The p65 result again cannot indicate a significant result until a nuclear form is
visualized. Therefore, larger scanning of NF«xB family members clearly indicated an

activation at 16th hour.

0 1 4 16 48

. . = NFATS5 (170kDa)

—— — SIRT1 (120kDa)
-—-n SIRTL (82kDa
S e e <o (39 kDa)

. — — - 55 (65 kD2)

Phospho-1xBa (40 kDal
e — T (40109

-  IKK o (85 kDa)

Phospho-1KK « /B (85-87
kDa)

S Beta Actin (45 kDa)

Figure 5: 100mM NacCl treatment 2

Western Blotting of samples obtained by total protein extraction from
U937 cell culture in 100mM NaCl containing medium in 100mm cell culture
plates. Samples are taken at 0, 1,4,16, 48 hours respectively. (Duplicate
result)
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3.6 100mM NaCl treatment, Cytoplasmic/ Nuclear proteins WB result

Total protein extraction results do not show a significant outcome on p65 expression and
nuclear translocation level. Therefore, nuclear/cytoplasmic protein extraction is performed
and results are examined (Figure 6). At 16™ hour both cytoplasmic and nuclear NFAT5
protein level is increased compared to initial hours. The nuclear translocation of NFAT5
significantly occurs at 16" hour. At 48" hour the protein level of cytoplasmic and nuclear
NFATS decreases. The SIRT1 and IkB o results correlate with the total protein extraction
results. SIRT1 cytoplasmic protein expression increases at 16" hour and IkB a cytoplasmic
protein expression displays an oscillating pattern and decreases at 16" hour. The nuclear
translocation of p65 is visible at 4™ hour and significantly increased at 16" hour. At 48" hour
p65 nuclear portion is decreased and the cytoplasmic protein increases. Therefore the nuclear
translocation peaks at 16" hour but slows at 48" hour. The Lamin A result is used as nuclear

fraction control and f actin result is used as protein loading control.

1 4 16 48 1 4 16 48
“  NFAT5 (170kDa)
SIRTL (120kDa)
; .. SIRT1 (82kDa)

IxBa (39 kDa)

—_— e — - - SR p65 (65 kDa)
T e .. - - Lamin A (70 kDa)
S A . 5o Actin (45K0)

Figure 6: 100mM NaCl treatment, Cytoplasmic/ Nuclear proteins WB result

Western Blotting of samples obtained by both cytoplasmic and nuclear protein
extraction from U937 cell culture in 100mM NaCl containing medium in 100mm cell
culture plates. Samples are taken at 1, 4, 16, 48 hours respectively. (Duplicate result)
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3.7 15uM Resveratrol and 10uM Ex527 Pretreated, and 100mM treated Cytoplasmic/ Nuclear
proteins WB result

In order to examine the effect of SIRT1 on NFAT5 and p65 expression and nuclear
translocation, the activator and inhibitor of SIRT1 is used in the pretreatment of the U937
cells (Figure 7). The results indicated that in presence of resveratrol, the activator of SIRTL,
SIRT1 expression is decreased. In presence of EX-527, inhibitor of SIRT1, SIRT1 expression
is increased. The effect of increased SIRT1 activity on NFATS is positive. 15uM resveratrol
pretreated U937 cells expressed increased NFAT5 and the nuclear translocation of NFATS is
increased compared to positive control. Whereas, when cells pretreated with 10mM EX-527
NFATS expression and nuclear translocation is quite decreased. The resveratrol effect on IkB
a is turned out to be negative. The results indicated that when SIRT1 activity increases IkB o
expression decreases compared to positive control and when SIRT1 activity decreases IkB a
expression increases. Moreover, the effect of SIRT1 activator on p65 nuclear translocation is
revealed as quite negative. In cells pretreated with resveratrol nuclear translocation of p65 is
lower compared to positive control. When SIRT1 activity is decreased almost all cytoplasmic

p65 translocated to nuclei.
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SIRT1 (120kDa)
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IxBa (39 kDa)

P65 (65 kDa)
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(70 kDa)

Beta Actin
(45 kDa)

Figure 7: 15uM Resveratrol and 10uM Ex527 Pretreated , and 100mM treated
Cytoplasmic/ Nuclear proteins WB result

Western Blotting of samples obtained by both cytoplasmic and nuclear protein
extraction from U937 cell culture treated with 100mM NaCl containing medium
in 100mm cell culture plates. Cells are pretreated with Sirtuin 1 inhibitor Ex-
527 and activator resveratrol. Samples are taken at 16 th hour. (Duplicate
result)
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3. DISCUSSION

Hyperosmotic stress disrupts cell in many ways leading to changes in signaling. In this study
the molecular response of the cell monitored by scanning the NFkB pathway and tonicity-
responsive enhancer binding protein (TonEBP/NFATS5) expression level. In addition, the role
of SIRT1 on NFkB pathway activation and NFATS expression is observed since it regulates
target gene expression in response to metabolic changes and stress. The results indicated that
at 16th hour of hyperosmotic stress NFAT5 and SIRT1 is overexpressed and NFkB pathway
is activated. At the key 16th hour the nuclear translocation of p65 and NFAT5 are seen. The
presence of NFATS5 and p65 in the nuclear at the same time points raises a probability of
complex formation at target gene /xB o promoter for the NFkB pathway regulation under
hyperosmotic stress. When the activity of SIRT1 is increased and decreased by resveratrol
and Ex-527 respectively, the effect of SIRT1 on the expression and translocation of p65 and
NFATS is observed. It is revealed that p65 is essential for the regulation of /xB o synthesis
and NFATS5 may only have a role in tuning of the effect of p65.

In this study first of all, hyperosmotic stress for U937 cells is generated by 100mM NacCl
treatment. The purpose is to mimic the physiological disease conditions stem from
hyperosmotic stress. As the decrease of viability and increase of apoptotic cell portion are
seen, results confirmed the generation of hyperosmotic stress by 100mM NaCl treatment in
U937 monocyte cells (Figure 2, 3). In a molecular aspect, as it was expected hyperosmotic
stress increased NFAT5 synthesis starting from 4™ hour in U937 cells and the overexpression
is highest at 16th hour (Figure 4, 5). Therefore, the hyperosmotic stress condition affects cells
highest at 16" hour and cells activated osmotic stress adaptive mechanism to recover the
cellular homeostasis through NFATS5 activation. If SIRT1 expression is monitored, the highest
expression is also present at 16™ hour as it is for NFAT5. The mutual activation of both
proteins proposes a probability common regulatory function under 100mM NaCl induced
hyperosmotic stress. However, in order to prove that further research should be conducted on
their direct or indirect interaction. On the other hand, expression levels of NFkB family
members points out a possible activation at 16" hour. These results indicated a significance of
16th hour for NFATS5, SIRT1 and NF«B proteins.

Remaining research in this study focused on 16th hour in order to understand the details of

NF«B pathway signaling under hyperosmotic stress. Once nuclear protein level is examined,
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increased nuclear p65 confirmed the activation of NFkB pathway at 16th hour due to
hyperosmotic stress (Figure 6). Stressed cells may have activated the osmotic stress adaptive
mechanisms through NFATS, and NFkB pathway is activated by p65 nuclear translocation
which in return may control the NFxB pathway negatively or positively at nuclei which leads
to the survival or death of the cell depending on the severity of hyperosmotic stress condition.
In addition, at 16th hour the presence of NFATS at nuclei is suggesting an interaction with

p65 on a target gene for regulation of the activity of NFkB pathway.

In this study SIRT1 activator and inhibitor are used in order to enlighten the possible
interaction between NFATS and p65 at nuclei, and give an insight on the role of SIRT1 on
p65 and NFATS5 nuclear translocation and expression. The results of the treatment with
resveratrol and Ex-527 showed in figure 7 revealed that in presence of Resveratrol or Ex-527,
SIRT1 regulates its synthesis depending on its protein level by negative feedback loop in
order to manage its activity. The increased activity of SIRT1 increases expression of both
nuclear and cytoplasmic NFAT5 whereas decreases p65 translocation. In other words,
increased activity of SIRT1 has a positive effect on NFAT5 expression which may indicate a
regulatory relation between NFAT5 and SIRT1 once SIRT1 activity increase enough. The
studies that have conducted in different cell lines and stress conditions indicated that p65 can
be deacetylated and inhibited by SIRT1 [15]. Thus, the decreased p65 nuclear translocation
may be due to p65 deacetylation by SIRT1 which may inhibit its activity at U937 cells under
100mM NaCl hyperosmotic stress. On the other hand, p65 nuclear translocation increases and

IxB a expression increases when SIRT1 activity decreased by Ex-527 (Diagram 2). In other

EX-527

Diagram 2:
Expression profiles when U937 cells pretreated with EX-527 under hyperosmotic stress
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words, p65 nuclear translocation is strongly correlated with /xB o gene expression increase.
As it has been shown in several studies with different cell lines and stress conditions [8, 11],
this result proposes that p65 may also have an autoregulatory function on NFkB pathway
through xB o in U937 cells under hyperosmotic stress. Therefore, acetylated and translocated
p65 is essential for regulation of /kB o synthesis, thereby NFkB pathway activity. In addition,
since presence of resveratrol decreased p65 translocation, SIRT1 activity may control the
nuclear translocation of p65, hence NFkB pathway activity through deacetylation (Diagram
3). Moreover, while p65 nuclear translocation is low during increased SIRT1 activity,
increased nuclear NFATS expression cannot significantly affect IkB o expression alone. On
the contrary of the outcomes of the study of Roth and colleagues [8] this result proposes that
NFATS5 may not have a major role but a tuning role on /xB « synthesis regulation and it may
support nuclear p65 activity on IxB a. However, decreased NFAT5 expression via SIRT1
inhibitor alone may not rule out its binding to /xB o promoter with p65 because the NFAT5
protein population remaning after SIRT1 inhibition may still act on the /xB a promoter. This

may be confirmed in future electromobility shift assay or ChIP analysis.

Regulatory Loop

Diagram 3: Expression profiles when U937 cells pretreated with resveratrol under
hyperosmotic stress
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These results may propose that /xkB o is the target in NFkB pathway regulation under
hyperosmotic stress and p65 is the key regulator in stressed U937 cells. The time dependent
expression profiles of proteins of interest and viability assays revealed that this regulation
under hyperosmotic stress may result in either inflammation or cell death in a time depending

manner due to the level of severity of hyperosmotic stress (Diagram 4).

Regulatory Loop

Diagram 4: Time dependent NFkB activation and its relation with inflammation and
apoptosis

In future this study can be broadened by repeating it in other cell lines and comparing the
expression profiles of p65, NFATS5, SIRTL1 all together and examine their effect on kB o
regulation. Repeating this study in other cell lines under 100mM NaCl induced hyperosmotic
stress may indicate similar results as in Roth and collegues study and in contrast to this
current study in U937 cells, NFAT5 may be more influential on /xB « regulation when p65 is
downregulated with SIRT1 upon resveratrol pretreatment or with another regulator. In
addition, although former studies indicating an earlier activation of NF«xB pathway, in this
study the focused time is 16™ hour of hyperosmotic stress. Since the expression of NFAT5
and SIRT1 comes into picture starting from 4™ hour, examining earliear timepoints in which
NF«B pathway is active was not beneficial in U937 cells. Therefore, maybe other cell lines

34



can be searched in which both NFAT5 and SIRT1 is active at earlier time points when NFkB
pathway is starting to be active. This search may enlighten their effect on NF«xB pathway
regulation at the initial hours upon hyperosmotic stress. Thus, it can be plainer whether their

role on NFkB pathway regulation is typical or time dependent upon hyperosmotic stress.

Moreoever, this research can be broadened by focusing on the interaction studies. As it is
mentioned before due to their parallel expression profiles under hyperosmotic stress and EX-
527/Resveratrol pretreatments SIRT1 and NFAT5 may have an interaction or a common
regulatory purpose. This possible interaction can be examined in future whether they have an
indirect or direct interaction under hyperosmotic stress for a regulatory purpose. The other
option for the future search of interaction can focus on p65 and NFATS interaction at nuclear
on target gene site such as /xkB o promoter by implementing ColP, ChIP and EMSA in U937
cells and in other possible cell lines under hyperosmotic stress. Therefore, the possible
interaction can be elaborated on and whether NFATS5 has a tuning role on p65 or a major role
on the target gene regulation can be clearer. In addition, SIRT1 and p65 interaction may be
examined in future studies. A deacetylating fuction of SIRT1 is estimated to inhibit p65
nuclear translocation and its regulatory function. This possible inhibiting mechanisim can be

searched in molecular level through ColP implementation for acetylated p65 and SIRT1.

All in all, this study indicated that modulation of SIRT1 via a chemical inhibitor or an
activator, regulates p65 and its transcriptional target, [kB o under hyperosmotic stress. Under
this SIRT1 modulation model of hyperosmotic stress, p65 dependent IkB a transcription may

be independent of NFATS5 because physical abundance of NFATS5 is not parallel to p65.
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5. Appendix

6.1 U937 Cell Line Specification Sheet and Cell Culture Protocol

A. U937 Cell Line Specification

U-937 (ATCC® CRL-1593.2™)
Organism: Homo sapians, hyman / Tesve: EleuraDisurnl effusion, lvnphocvie, Myvelold / Disesse: higtipeviic vimphoma

SHARE | BMAIL | PHENT

GEMERAL MFDREMATION

Permmits and Restrictions Vi Pastrictions

Organism M & Anang human

Tissue Aeuraiplewra afusion, iy mphacyte, Myalad
Product Farmat e an

Marphology manacyte

Culture Properties SIS Pl S

BiosatelyLewvel 1

Dise ase Fisdiosy §G lyrmphama

Age 7 yeas

Gandar mala

Ethnicity Caucasian

Applications This calllina is sutable as a tansfecion host
Storage Conditions liquid ntmgen wapor phasa
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Darivation

Clinical Data

Rece ptor Expression

Genes Expressed

Comments

Tha U937 call lina was darived by Sundstram and Missan in
1974 tram malignant cals cbtained fom the paural efusion of a
patierd with hisSocytic Iy mpharna

A yaas

Caucasian

mala

Tha US37 cal line was derived by Sundstram and Nisson in
1974 farn malignant cals abtained fom the pleural eSusion of a
patiard with hisfooyiic lymphama

complamant {C3)

Iysazyme; beta-2-microgobuin feta 2 microgiobuin); umar
necmais Boler (THF). s known a8 M necmsis fclor dpha
(THF-algha, TNF apha), a%er stirulaian wih phorbal myristc
acid (PMA)

Studas sinca 1979 hawe shown that U937 calls can ba Inducad
fo tamrninal managy §o dSerentision by supermatants fom human
ixed lymphocy e culiores,

Tha calls am nagaive for immunagiobulin producion and Epstain
Bam wirus mpmssion

Tha cells express ha Fas anigan. and ara sensitwe 1o THF and
atiFas antbodes

In 1984, PCR and gyfoganatic analyses s howed that a number aof
stocks of U-G37 wam comtaminated with fha human myaloid
laukamia call lina, K-552

Iniha eadiast stocks awalabia. halawel of comamination was
8%

Distdbution was dissarinuad in Math 1994, axdsen! if mauired
fior patent pUrpases

Anyana wha wishas i moaw a sample of this arignal masadal
shauld contact e Head of tha ATCC Pasent Deposisory.

A stock of ORL-1593 found to ba fme of K562 was popagated
coninuously tr 8 weaks and testad weakly by PCR

Distdbution and seed stocks give DNA profles charactens o of
37 anly.

Such prapamions am now olarad as authantic U-837 (ATOC
ORL-1593 2) and am balievad 10 Da tea of sacond
subpapulations
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B. U937 Cell Culture Protocol

Note: Below is the suggested cell culture protocol for U937 cell line. For this research

the treatments of U937 cells are done in serum free RPMI not a complete medium.

Complete Growth Medium The base medium for this cell line is ATCC-formulated RPMI-1640
Medium, Catalog No. 30-2001. To make the complete growth
medium, add the following components to the base medium: fetal
bovine serum to a final concentration of 10%.

Subculturing Cultures can be maintained by the addition of fresh medium or
replacement of medium. Alternatively, cultures can be
established by centrifugation with subsequent resuspension at 1
to 2 % 10% viable cells/mL.
Interval: Maintain cell density between 1 X 10% and 2 X 10°
viable cells/mL.
Medium Renewal: Add fresh medium every 3 to 4 days
(depending on cell density)

Cryopreservation Freeze medium: Complete growth medium supplemented with
5% (viv) DMSO
Storage temperature: liquid nitrogen vapor phase

Culture Conditions Atmosphere: air, 95%; carbon dioxide (COz), 5%
Temperature: 37°C

40



6.2 Specification Sheets of Chemicals

A. EX-527

Specification Sheet

Produ ct Name

Product Number
Product Brand
CAS Number
Maolecular Weight

TEST
Appearance (Color)
Appearance (Form)
Solubility (Color)
Solubility {Turbidity)

Ele men tal O omposi tion

Purity (HPLC)
Proton MMR spectram

EX-527,
=08% (HPLC)

E7034
SIGMA

AE43-05-3

BT

SPECIFICATION

White to Of-White

Powder

Colorless to Very Light Yellow
Clear

==30 mg'ml, DMS0

Pass

CLIHI3CINGD

=0R.00 %

Conforms fo Stroctune
Supporting Amaly tical Data DM SO
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B. Resveratrol

SIGMA-ALDRICH p—

3050 Spruce Streel, Saint Lous, MO 63103, USA
Website:  www. sigmaasidichcom

Email USA: e chesrwil sal.com

Outside USA:  eurtechsarviisialoom

Product Specification

Product Name:
Fesveratral - =959 (G0
Product Number: RE010 HOI
CAS Number: 501-36-0 O
MDL: MFCDO0133799 = OH
Fomula: Cl14H1203 @
Fomula Weight: 228.24 g/mol
Storage Temperature: =20 T aH
TEST Specification
Appearance (Colod White to Off-White
Appearance (Farm) Powdar
Solubity (Cdor} Fant Yelow
Solubdty (Turbidiy} Coaar
50 mgiml Acatona
hiramd spacirum Confarms fo Struciure
Furity (3C) = G %
Purity (TLE) > 99 %
Carbon TA0-743 %

Sigma-Aldrich warants, that at the tima of the qualty ralease or subsaquant retest date this product corfamad to the information contaned in
fhis publication The curreni Specification shee! may be svalable af Sigma-Aldrich cam. For fudher inquiries, plesss confact Technical Sarvioa
Purchaser must determine the sulab#ty of the moduct for s paricular usa  Sea reverse sde of involce or packing sbp for additiona tams

and conditions of saa
1af1
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6.3 Annexin V FITC-FACS Protocol

e Centrifuge cells (500.000cells/ul / 250.000 cells/ul) with 300 g in FACS tubes.

e Wash pellets with 1ml-500ul cold PBS.

e Vortex slowly

e Centrifuge again.

e Add cold annexin binding buffer cocktail (98ul buffer + 2ul annexin) and resuspend.
e Note: If there is a no dye group for negative control, do not add annexin.

e Incubate for 15-20 minutes in dark.

e Add 300 ul annexin binding buffer for dilution and unbounding.

e Adjust FACS voltages to : FAC 132 V, SSC 418V, FITC 260V

e Run and analysis on flow cytometry, follow strictly the FACS-CANTO manual.
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6.4 Annexin V Allexis Data Sheet

PRODUCT DATA SHEET

Annexin V (human), (recombinant) (FITC conjugate)

ALX-209-250

Product Mumber/Sizes

ALK 2082 50-T20
ALK-208-250-T100
ALX-209-250-TOXD

00 (esits
104 1ests

FITC 4abelied recombinani human annesdn \ shows bright geeen fuoresoencs (Eximanx): 488nm; Em{rmae }: 530nm.

Product Specifications

MW

S0URCE:

UNIFROTID:
QLUANTITY:
FORMULATION:
PURITY:

SPECIFICITY:
BICLOGICAL ACTMITY:
APPUCATION:

LONG TERM STORAGE:

HANDLING:
PROTOCOL:

Preduct Literature References

=35 8kDa.

Praduced in E. ool

POGT 58

20 teata 00; 100 teate/ 5004, 300 testa/ 1'5000.

Licuid, In 50vmbd TRIS, pH 7 4, containing 100mM sodum chiaide, 1% BSA and 0.02% sodium azide,
=54% (SD5-PAGE,HPLC)

Binds ko phosphalidyiserine P5).

Exhibits antiphospholipase aclivity,

Datecton of apoptoic cells by flow cylometry.

470

Afler apening, prepare aliquots and siore al -20°C,

Flow Cytomatry Protocol:

- Prepare binding buffer (10mM Hepes/NaOH, pH 7.4, 140mM NaCl, 2.5mi CaCl; Sitered firough

0.2ysm pore ller),

- Briaf cantrifugation of annexin WV-FITC belore use ks recommeandad

- \Wash cells in PBS by gente shaking or pipeting up and down.

- Resuspend calls in binding bufer: adjust call density to 2-5x10%mi

- Taive 1950 call suspension and add 5y annexdin \V-FITC

= Mix and incubate 10 min. in the dark o room femperature

- Wash cells 1x with PBS and resuspend in 150wl Binding bufier

- Add 10y of 20pg'mi propidium lodide stock solufion {end concantmtian 1pgémi)
- FACS analysis

d-Nonyiphenol idggers apopfosis and affects 17-0-Esfradbl moeplors in coharial os ieoblasts M .G, Sabbieti, ef al Toaxobgy 200 324 (2013)
Cyioprobective effects of apioids on imadiated oral epifelial cell N. Charbgi, &1 al. Wound Repair Regen. 21 883 (2013}

The mig of calcium in VDACT oligomesz ation and mitochondns-medialed spoplosis M. Keinan, ot al. Biochim. Biophys. Acta 1833 1745 (2013)
Zoledronic acid suppres ses mineralz afion firough direct cyfotosicily and os feobiast diferenBafion inhibition 5. Painfrapong, et al. J. Oral Patha.

Mad. 41 713 @012)

CO95 engagement rebases calsium frmm infracelwar stoms of long lerm acfvaled, spopiosis-prone gammadeits T cels . Rovere, e al. J.

Immuna. 156 4831 (1956

Quamtificabon of spopiotc cells wilh fluorescein isorhiocy anale- abelsd annaxin Vin chinese hamsier ovary cell cullures meafed with cispiatin
AWM. Boerama, o1 a. Cylomedry 34 123 (1996)

A novel assay for apoplosis. Flow cyfometnic defection of phosphabdyiserne expres sion on early apoplofc cells wsing Auorescein labellsd Annexin V
I. vermes, atal. J. immunaol. Met. 184 35 (1995)

Eary redisribufon of plasma mambrans phos phabdyisenine is 8 ganeral fealure of apopfosis mgandess of fie inkiafng simulus: inhibifon by
oweraxpression of BolkZ and ADI'S. Martin, a1 4. J. Exp. Med. 182 1545 (1995

Human newtrophils lose Melr surface Fc gamma Rill and acquire Annexin V bindng skes during apopiosis in wine & H. Hombum, o1 4. Blood 85 532

(1995
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Annein V for flow cylomedic defecfon of phosphatidy sedne expression on B calls wndergoing apoplosis G, Koopman, ef al, Blood B4 1415 (1884)

Exposure of phosphabidyiserdine on fe surface of apopiohic mphecytes irpgers specific recognifion and removal by macrophages VA, Fadak, o al,
JImerunol 148 2207 (1990
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6.5 WST-1 ROCHE Data Sheet

For life seience research onky. Not for uge in diagn cstic
procedures, FOR 8 WTRO LISE OMLY.

Cell Proliferation Reagent WST-1

A coloime ic assay (WST-1 based) for the nonradicactive quantification of cell proliferation, cell viahility, and oytotoi oty
A non-radicactive altemativeto the [*H]thymidine incorporation assay

Cat. No. 11 644 807 001
26 mil for 2500 tests

Version July 2008

Storethe kit at =15t0 = 25°C

1. What this Product Does

Number of Reactions
Far 2500 tegts

Contents
The Cell Proliferation Reagent WST-1is a dear, slightly red, ready-to-

g solution, antaining WET-1 and an eklestmon coupling  Eagant,
diluter] in phosphate buffered saline, steri ke

Storapge and Stability

The unopened Eagent & stable whan soed at =15 o -2, pro-

tected from light, through the control date printed on the lahel,

& Shippad on dry ice.

I precipitates or wrbid ity 8 obsaned upon thawing wamm the sole-

tion to 3 for2 - 10 min and agitbte o dissole the pecpitaEs.

Cenfrifugation is not recommended becaige the working concentra-

tion would decreasa, Ater dissoling the WST-1 reagent can be usad

without any limitation s FMlease store & Dllows

= Onee thawed, sior at 42 1o 4870, pmtected from light, ©or seveml
ks,

= For longer storage it isrecommen ded to store in diquots at

25°C.

1510

Additional Equipment and Reagents Required

Additional eagents and equipment Equied o peform Eactions
incl ucex

* Incubator (370
= Centrifuge
= Microplate (ELISA] reader with a filler for a wavdength bebween

420 - 480 nm (if a eference wavelength i 1o ba subtracted a filter
abowve G0 nm is recommended

* Microszope

* Hemacytom ater

= Multichannel pipettor (10, 50, 100 p)

= Sterile pipette tips

= BEwe | micmp lates

Far the Cill proliferation assay:

= Culture medium, g, RPMI 1840 containing 104 heat-nactvaed
faal @mlf sarum (AZSEL 2 mM Loltamine, 1 mi Mapyroate, 1=
non-essantial amino acids, and 50 pM 2-mena ploatha nol.

= Optionally, add Penicillin/Streptomycin® or Gentamicin*

= Human [L-2 (10,000 LIl 5 pg/miF, serile

For the Cytotowicity mmaay (THF-w):

Cutture medium, ag, RPMI 1840 containing 1006 heat-inactivated

FC&, 2 b L-glutamine, and adinomycin C1 (actinomoin 071 pgd

ml.

= Dpticrally, add PenicillinStreptomycn® or Gantamicin®,

* HumanTHFc (10 pg/mIP, serike.

Application

The Cell Proliferstion Reagent WST-1 is designed to be used for the

non-radioact ve, spectrophotometric quantifcation of oall proliferation,

groth, via bility, and chamosamsitiv ity incall populations using the 96

well plate format. | can be weed ag, fon

= The measurement of cell proliferat on in response o growth factors,
cylokines, mitcgams and nutnents G figue 1.

* The assesament of grwth inhibitory antibodies and phyaiologioal
medigors (see igure 21

= Analsis of cvotoxic and ctostatic compounds, such &8 anti-can-
cer drugs and other pharmaceutica com pounds,

2 How To Use this Product

21 Before You Bagin

Working concentration

It & rcommended toadd 10 pliweall Call Proliferation Reagent WST-1
1o the cells aleady cultued in 100l (110 final dilution).

LEing the 100 pléwell call culture wolume, one sal will be suffident o
perform 2500 tests (25 microplates).

& Ifthe cells are culured in 200 plwell, add 20 plawell Call Prolifer-
ation Reagent WST-1.

Determination of o ptimal incubation periods

The appropriate incubation time after the addition of the Cell Prolifers-
tion Reagent WST-1 depends on the individud ecperimental setup
(eyg. cdl type and cell concentration usadl Therefore, it is recom-
mended 1o messum the abeomition mpeatadly at difersnt points in
time after the addition of the Call Pmliferation Reagent WST-1 (e,
0.5 1, 2 and 4 hlin & preliminay & periment. This allows you to deter-
mine the optimal incubation period for the particular acperimental
salu p usad (s figure Sl

Incubation requirements for high sensi tivity

If high sengitivity is required, incubate the cells in the presence of Cell
Froliferation Reagent WST-1 or longer periods of time (Figure Sk half
miaimum abeortance ater incubation with Cell Proligration Reag ent
WET-1 for 05 hwith 2 = 100 celkévell; for 4 hwith 07 = 10 callkf
wll].

Initial incubation

If for the initial incubation of the telks an increased wilume of culue
medivm is required, increase the amount of Cell Proliferation Resg ent
WET-1 comesponding by (e.g., add 20 plhwell Cell Proliferation Reagent
WET-1ifcdls are cultured in 200 plésell cuture mediom1

Contral (blank)

Add the same wlume of ouliure medium and Cal Proliferation
Reagent WaT-1 as usead in the experiment into one wall (sg., 100 pl
culiume medium plus 10 plCall Poliferation Reagent WST-1). Lsea this
tackgmund ontml (3 beorba nce of culture madium plis WST-1 in the
absence of cells) as a blank position for the ELISA reader,

D11 GEI0AD0 &
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Assay principle

In recent v ears different tetrazolium salts like MTT (2 - 8, XTT (5 - 7]
and MTE (A1 have bean described which can be usad for themeasure-
ment of cal proliferation and wiability,

m The tetrazolium salts are deaved o formazan by calula enzymes
(100 An expansion in the number of vighle cells results in @
increasa in the overall activity of mitochondrial d ehydrogenases
in the sample. This augmentation inenmyme activity keads toan
increasa in the amount of formazn dye formed, which directly
corelates to the number of metabolically adive cells in the oul-
ture.

& Quantification of the Brmazn dyve produced by metabolically
= active cells by a szanning multiwell spectrophotometer (E LISA

renciar].
The absorba nee of the dye solution B mess ued atapp mpriate
wvelengths,
wa; o
' C:] 1“'-:-‘:-\-‘ @
wab) e L, T
1 "
L] B LI—\.!
Blviia o _ﬁ‘ > = B2y
5
DM L
Wik Termacwn
[y 1o Gk el

Figure 3: Cleasape of the etrazcium salt WST-1 (8- [3-(4-lodophenyd)-2-(4-
nitroph emg)-2 H-A-1etrazoic]-1,3-be nzen e disulfon ae) 1o fomazan,

(EC = gleciron couplirg reagent RS = miochondrial succinate-werazolium-
reductase st mj.

Ex

(""“\II

2]
|

atreshaen 4, mh_

LT 'lIF:l Sed e Ila( L4 e
swvedegth (o)
Figure &: Abaorhanos spactra of Call Praliferation Reagen WST-1 ... 1
and the readtion product (ormaz@n) (---] afer cleasapé by mitcchondrial
il |‘|)‘I1I B ASE 8 ity
The Cel Pmliferation EFHBE'II WET-1 was dilued 110 in a cdll suspargion in
RPMIN &0 containing 10% FCS,

Advantages of WST-1 compared to other cellpmliferation

agents

Thi nesw Cell Proliferation Reagent WST-1 (11-18) (zea fig. 5) has sew-

erd advantages compared to the above mentioned compounds:

= In contrast to MTT which is deaved o water-insoluble formazan
crystd and therefore has o be solubilized after clesvage, WST-1
viekk water-soluble deavage produds like XTT and MTS which
can ke measued without an additiona | solubilization step,

= In confrast o XTT and MTS, WST-1ismore stable. Therefore, WST-
1 can be used as a ready-to-use solution and can be stored at +2 to
+87 for severd weeks without significant degradati on.

= WST-1 has awider linear range and shows accelerated color devel-
apment compared to XTT Eee fig. sa and fig. Sh).

£

shuaarbanss i__-8__]

[
L1 g i 18 L g
[ 2 |

Fgure Ba: Comparkanof MTT (&, XTT @) and Call Prliemtion Reagen WST-1

gjiﬁ cells at cell concentrations indicated in the rigIIIE WEHIE |!IP.iI'IEII|!H1P.I1
i 20 h bate e additon of the sarious tetramlivm salts, ATer & h aib-
arate reacton the absorbance wa & detemmined at the IF_'%rEI'ﬂi'tE'AﬂuHE'Igh
with an ELISA read er.

sbasebancs (A _sh__)
——

1w e e LS o v
silluiedl

mjrﬂ Bb: Kinetoas ol he mataboliem of he Cal Rroliferaion Reageni WST-1,
& cells were cultured for 20 hat ol concentrations indcabed in the fig-
ure, befome the addition of Cell Proliferation Reagent WST-1, ARer 05 h (@),
1h (W), 2h (&) and & h (%) ncubation periods the abeobance was deer-
mined by an ELISA reader.

References

1 Cook ). A& Mitchell, 1B, (1928) Anal Bioghern. 178, 1-7,

Mosmann, T (1983 & immumd, Methods B8, 55-63,

Carmichaal, 1. et al. (19877 Canmer Res 47, H36-042,

Vigtica DT, et al, (19911 Cancer Aes. 51, 2651 5-2520,

Scudiem, DAL etal, (1988) Cancar Res, 48, 4827-4833,

Weiskow, 0. 5. etal. (1989 1 & Netl Cencer inat B1, 577-586,

Roehm, MWL at al. (100170 Immunol Methods 142, 2572685

Cory, A H. et @, (1991 Cancer Commun, 3, 207-212,

Shter, T.F, Sawyer, B. &Strull U, 1963) Biochim. Blophys Acia

77, 383-303.

10 Berridge,M. V. et al. (1996): The Biochemical and Cellular Basis
of Cell Prolifer &t on A ssays That Lse Tetrazolium
Sals.Biochemics &, 1519,

11 Ishivama M. at al. (18057 in Viro Tosmdogy 8, 187-180,

12 Ishivama M. et al (1993) Cham, Pharm Bal 471, 1118-1122,

13 Shirshata 5. et al. (1905) Biose, Bofech Blocham, 58(F, 3a5-
47,

14 Teruya, K, at al. (10895]) Biosc, Boech Bochem S0, 341-344,

15 Takenouchi, T. et al. (1985) Lifa Scences 56, 4 70-084,

16 Liw S0 et al. (1995) Meture Madicine 1, 267-271.

17 Bhivama M. etal. (19957 Amiat 120, 113-116.

18 Iwaki, T et al. (1995) Brain Research 673, 47-52.

19 ano, T atal. (1994) Cptotechnobgy 16, 167178

oo @ Bk

Roche Applied Science

47



Backgmund absorbance

Slight spontanecus absortance ocous [ Call Prliferation Reagent
WET-1 i added to culture medium in the absence of cells. This badk-
ground abaorbance depends on the culture medium, the incubation
tirme and exposure to light. Typical background sbsorbence ater2 b is
bertwean 0.1 - 02 abeorka nea units,

22  Gemeral protocol

The incutation pencd and cell dersity of the cultue depands on the

particular experim ental condiions and on the call line used.

A For most esperimental setups, a cel concentration between 011 and
5 = 10%welland an incukation time of 24 1096 h B appopriate,

@ Culture cellsin microplates (i ssue culture grade, 96 wells, fat
Eottom] in a final wolume of 100 plévell culture medium in a
humidifie atmosphens (e g, 37790, 5% C0).

2.4 Cyotoxicity assay (TMNF-o)

Frocedure Determination of the cytatosic effiect of human tumor
necrogs factor-a (TMF-x) on the mouss fibrosarcoma cell line WEHI-
164 [z figue 2).

p Preincubate WEHI-164cdls & a concentration of1 = 10° cdlsiml
in cutture medium with actinomyzin C1, 1 wgdml for 3 h at 370
and 5% (0.

Seed calk at a mncantationof § » 10° calkiwall in 100 pl cuk
ture medlium comtai ning actinomycin C1 01 pg/mi andvarnows
amounts of TNF-x (final concentration eg., 0.001 -05 ngdml) into
microplates (tissue culure grade, 96 wells, Tat bottom L

@ 'neubate oell cultures for 24 h at 57°C and 5 GG,

Add 10 pl Cell Proiferation Reagent WST-1 and incubate for 4 h
at 370 and 54 C0,,

@ Add 10 plivell Call Prolieration Reagernt WST-1.

@ Shake thoroughly for 1 min on a shaker.

Incubata the calls for 05 o 4 hin a humidified amosphere (2g.,
377, Bt COL L

@ Shaka thomughly ©r 1 min ona shaker

Measure the absorbance of the samples against a background
control as Bank using a microplate (ELISA) reader at 420 - 480
nm. The referance wavalength =600 nm,

23  Cell prolifemtion assay

Cetermination of the activity of human imterleukin-2 (1L-2] on the
moss Teell line CTLL-2 (= figure 17,

o Seed CTLL-2 calls at & concentration of 4 = 10' cella’well in 100
wl culture medium contaning various amounts of 1L-2 (final con-
cantmtion eg, 000525 ng'ml) ink micmoples (tssue cultue
gracks, 96 wealk, flat botim ).

@ Imoubate cells for 48 hat 37 and 5% 00

Add 10 plfwell Cell Proliferation Reagent WST-1 and incubste for
4 hat 3770 and 5% C0;,

& Shake thomughly ©or 1 min ona shaker.

@ Measure the absorbance of the samples against a background
control as BHank using a microplate (ELISA) reader. The wave-
length for measuring the ateortance of the ormazan prduct &
batween 420 - 480 nm (max, absorption atabout 440 nm
according to the filters available for the ELISA reader (see figure
41 The reference wavelangth should be mom than &0 nm.

$

I|
4 |
4 |
: |
i |
i ’

-
limrgied

Fgure 1: Measurement of praiferstion of CTLL-2 eells in response 1o
rurman IL-2.

@ Measume the atsorta noe of the sam ples against a backgmund
control &8 blank uging a microplate (ELISA] reader. The wawve-
length for messuning the absorbance of the form azan produd is
between 420 - 480 nm (max absorption & about 440 nm)
according to the filters available for the ELISA reader (see
figure 21, The ERrEnce wavaangth s houkd be moe than @00 nm.

™\

J
Iﬂ
1
L
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L} T T T
L - 1o w e w
Thi oy g
Pg.lu 2: Determination of the gytmic activity of human THF-x on WEHI
164 cells,

3 Addifional Information on this Product

Product Description

The measurement of call proliferation and cdl vigkility has become a
key technology inthe life sciences, The nead for semsitive = iable, fast
and epsy mahok has lad o the development of seveml standard
maaye (1.

Thesa include the daterminaion of DMNA ewnthesi s by messuring the
amount of radioactive labaled nuclecsides like [H]thymidine incor-
porated in nuckes ackd,

Altematively, the incorporation of 5-bromo-2-demgurnidine (Bl in
pace ofthymidine is usad to monitor DMA eynthesis and oall proligra-
tion in immunohigto- and immunocytochemistry, incdl ELISA and flow
oytometry amalsis (kis and eagents for thegs applications ae avaik
able from Roche Diagnostic GmbH).

Proliferation asaay s have become aeailable for anakzing the number
of widble cells bythe cleavage of tetrazolium salts added to the culture
medlium. This technique eouirs neither washing nor hanesting of
cell and the momplee asswy fom the omset of the micmoulue 1o
data mnalysis by ELISA reader is performed in the same microplate,
Together with on-line computer processing consisting of data collec-
tion, caleulation and report generdtion, the micratiter tetr azolium assay
alkwws rapid, comenient and automaed kandling of high number of
samples and is thus aviable allernative to the above mentioned meth-
ods.
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&, Supplementary Info rmation
.1 Comventions
Tt Co vt D

o make nkamation cons isant and memoratie, the tolkw ing iesd comenibns s ed in
this packa ge inse

Text Conweition

Huim b ] sdnges,
Inketlo (13, (3), mie.

Mumbermd Insiructions

Use

St in s prooesa § hel isanlly aoour inthe ocker
lisgtrad ,

Smps inn pmomlum that must be pedormed inthe

labwclec] i), @hic. order |{shad
Asborish Deriotes aprocuct svallable Fan Aache Applied 54-
nnm
Sym bals
Inthis packageirert te {diowing symbols ae used tobighlight Important imicmmation
Symhbol  Descdption
Inkcir merikon Mok
@ Additinnal information about the curmnt ope or poesdum,
.ﬂ. Impairt ant Mo
Inermationcrtionl to the suocess of the proomdune o use of the procud.,
42  Chanpesto previous version

M Lount
4.3  Ordering Information

Foche Appdind Bcienee offirs a large selmction of meagents md syiems for i sdenom
masnarch. Fora comipibie aeanview ol mlaied prscducts snd meniabs, plosees visland baok-
mark ar home page: vy ochie appd edka dcs oom and cur Apoptodas and Cell Prod
axaiion Special e ot She:

e vt roache- appd ok SckenoRcoma popt R B

Frohict Pach Blze Tl Mo,
Kin Hroll lnbedng ol prodiferating cells /n st asmy

HlT aEeing md TRIT (TN T 0 TT =8 a6 mT

Dedectian Ki |

Hrell) Labeedl Thit {1000 bawt] 11 59 5848 @1

Deitection Kk 11

BerdL) Lb: b TEH 1000 tmi) 1184 E11 W1

Deitectinn Kk 111

W i Ll Pmifembion 1 kit (10 best) 11T A0 0001

KE, FLLICES

ELTEA

Lol Prolferation ELISA, 1 kit (100 i) 11 BA7 22 001

HrdL {esd crirmearic]

TAlProfferminn ELTSS, T RIT (T i) TG il

Bt b il ki nemaom i)

Mmarement d metabdicadivty Quant fcation Inmiaopltes

TalFrolfammnn LT TRIT (200 = TT &G mrom

M1

(&‘Illﬁl\'oll'rﬂ'bnh]rll Thit (200 b t] 11485 015 @M1

I
Single Reagenis  Humm THER W g 1 000000 1 TIS71843 001

ez rent { £aoh)

Humm THF-a W0 g 1 000 000 U TTOHA Ea mT

ek ran (et

Inber bei kin- 2, ) ?_ug Edmil] 10EE3 1M1

humasin [h-1L-2) tmm 10 000 L) [5 g 1 mi) 11 204 00001

tumaniymphet o 5 10000LIE » Sug 11680 373 M1
5w 50 mi)

Inber bei kin- 2, B 000 L g E0ml] 10799088 M1

human (h=1L-2) memmbi- 10 00 U G pg 1 mi) 11011 &6 m1

nant [Ecod 50000 L) (25 Smil) 11147 538 00
Ao BOOOOLI G = 2 up; 1172278 0M
5« 5 mhi

Artibotios o cal adiune

e AN S i myan ranml
Girntamicn M ml (5 stirie 11 069 &7 001

STnglr mepe s ot @ 3w and ELI mipleaiis

Anti-Hrell ] lomraln gmade 50 ug B00 uwl] 1M1 Faml
FriAM-Hunmecan, 50 pg oo W) A FEEED T
iomaln g
Aril-Hrd - Par o icdase, EL 17 S 880 @1
Fab fmgmenis, lnmalin
gmda

ANAL = TIam LD ]

Contact and Support

To ask questions, solve problem g, suggest enhancaments or rep ort nes
applimtions, plesss visit our Online Technical Support Site at
www.roch e-applied-scienc e.com//suppont

To call, write, fax, or email us, visit the Roche Applied Sdence home
pace, wwe. mche-a pplisckacience mm, and saked your homeacountry.
Country-gpedfic contact in brmation will be displayed.

Lka the Produt Saarch function to dnd Pack Insarts and Maerid
Sdfety Data Shests,

Diagnostics

Racha Diagnostos Gmb H
Roche Applied Science
GBI B Mannheim
Gammany
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6.6 Antibody Data Sheets and Immunoblotting

SANTA CRUZ BIOTECHMNOLOCY, INC.

NFAT5 (H-300): sc-13035

o~

BIITECHRRANEY

T P 0 (A

BACKGROUND

APPLICATIONS

Members of the NFAT jruclear factor of activated T cells) family of trarscrip-
tion factors are rlated to NP BRe| prateins and form cooparative corp ks
with the AP-1 proteins, Fos and Jun, on DNA to g e cytokine expression
in T cells, MEAT proteins are widely expressed and alternatively modified o
generate splica variants, and they ara localizad ta bath the cytasal (NFATE
and to the rucleus INFATAL NFAT 1, NFATZ, and NFAT4 are predominantly
e pressed in immune cells, and NFATZ and NFATY are expressed at high
lewgls in cardiac tissues. In addtion to activating cytokine gene trarserigtion,
NFATZ is also implicated in cardiacvahe development, and NEATD is invohved
n cardiac hypartraphy, NEATS i detacted n bath immune and nonimmung
cell s and, like other NFAT proteirs, contaire a lighly conserved Rel-like bind:
ing domain that medistes NFAT proteins a ssociating with spedfic consensus
sequerces on DNA. NFAT proteirs are actiated by ircreases inintracellula
caleium which leads o the calmod ulin-dependent phosphatase, calcineurin,
dephosphorylating NFAT proteine . This activating event nduces a oonfarma
tioral change inthe protein structure that exposes the ruclear localization
signal and facilitates the translocation of MEAT protein s from the cytosol into
the nucleus,

REFEREMNCES

1. Hoay, T, at al. 1995, lsolation of twa naws mambars of tha NFAT gana
family and functional characterization of the NFAT prote s, Immunity 2
H1-472.

2 Park, J, et al. 1996 Characterization of a new isoform of the NFAT
nuckear factor of activated T calkl gene family member NTe. J. Bial.
Chem, Z71; 20814-20821,

3. Rao, A et al 1997 . Tranecription factors of the NEAT family: requiation
and function. Ao, Rev. Immunol, 15 707-747.

NFATS [H-3000 is recommended for detection of NFATSa, NFATSb, NFATSE,
NFATS: 1 and NEATEZ of human arigin by Western Blatting (starting dilu
tion 200, dilution mnge 1:100-1:1000), immuroprecipitation [1-2 pg per
100-500 pg of total protein (1 ml of cell lysate]], immuonofluorescen ce
{startng dilution 150, dibtion ranga 150-1:5001 and salid phasa ELISA
[starting dilution 1:30, dlwion range 1:30-1:3000)

NFATS {H-300) & also recommandad for dataction of NFATSa, NFATSD,
NFATSE, NFATS21 and MFAT 522 in additional species, including equire,
caning, boving and porcing,

Suitable for use as control antibody for NEATS siRMA N sc-0 2868, NFATS
shRMA Plasmid i so- 43968 5H and NEATS shRNA ) Lentieral Particks:
se-43566V

NFATS (H-300) X TrareCne antbady & recommanded for Gal Suparshift
and ChiP applications.

Malecular Waight of NFATS: 170 kDa,
Positive Controls: Jurkat nuclear extract; se-21 32 HEL 5217 cell hsate:
a-2270 o Hala whole cell lsate: sc- 2200,

DATA

T - -

CHROMOSOMAL LOCATION

Genetic locws: NFATS (human) mapping to 16022.1.

SOURCE

NFATS [H-3000 i5 a rabbit polyeloral antibody raised aga ret amino acids
7 -300 of MFATS of human origin,

PRODUCT

Each vial containg 200 pg g6 in 1.0 ml of PBS with < 0.1% sodium azide
mid 0.1% galatin,

fvilable as TransCru z ieagent for Gel Supershift and ChiP applications,
0130035 X, 200 pg/0.1 ml.

STORAGE

Store at 4° C,** D0 NOT FREEZE**. Stable for ane vaar fram the data of
shipment, Mon-hazardous, Mo MEDS required,

RESEARCH USE

For research use orly, ot for use in diagnostic poeedures,

WETE H-300 021 30355, Warsam Dk analpi ol
WEATS QEFEON i AFT ATk devas

SELECT PRODUCT CITATIONS

1. Esansten, J.H., et al. 2005, NFATS birds to the TNF promater distinetly
fom NFATp, ¢, 3 ard 4, and activates TNF transcription dur ng hypertonic
stress alone. Nucleic Acids Res, 3% 36452654,

2o, T, e d. 07, Degradation of NFATS, a transcriptional regulator of
ematic strass-e bted ganas, s a critical event for daxarub icin- nduced
pytetoxcity in cardiac myoeytes. J. Bid, Cheam, 282 11521160,

3. Huang, W, et al. 2010, Tanicity-respansive micra ANAs confribute to
the maxima induction of osmoregulatory trarseription factor ORERP in
response to high-MaCl hypertonicity. Nucleic Acids Res. 33 475485,

4. Ranjbar, 5., et d. 2012 Regulation of Mobecterum tuberulbss-depen-
dent HWV-1 transcription reveals a new role for MEATS in the toll-like
rcaptar pathway. PloS Pathog, 3: e 1002620,

b laumi, ¥, etal, 2012, Mutations that reduce its s pecific DNA binding
infibit high NaCl-induweed nuclear | ceali zation of the osmoprotective
transcription factor NFATE Am. J. Physiol, Cell Phyaol, 30% C1061-C1069,

Santa Cruz Biotechnology, Ine. 150045 380 B3 45 360

fan &30 457 2801
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SirT1 (1F3) Mouse mAb

[v"100 pl
(10 western blats)

#8469 storear-ac

For Research Use Only. Not For Use In Diagnostic Procedures.

E’ Cell Signaling

rECHNOLOGY

Orders W &77-616-CELL (2355)
orders @calisignal.com
877-678-TECH (8324)
ifo@cel lsigral.com

waw.cellsignal.com

Swppat w

Web »

ey 12nye

Entrez-Gane 10 423111
SwissProt Ace FISEH

Storage: Suppliadin % mMsodium HEPES (pH 7.3 130

Joplkatins Spocks Crass- Reactiviy® Mo locu bar Wt Rawe. md NaCl, 100 pgmi BS A 50% giycernt and less than (102%
:l";"'.';un' H.M. B, M 120k Mouse bG1 sodum adda Stoea d ~20°C. g nof siquol e gnhimay
“Specles crossteactivity is dete mined by western blot,
MEF WT

Backyround: The Sikent bdamation Ragulake 15IR2)
family of genes Is a highly conserved group of genes tha
ancoda nlocnamidz agnine dinydacticz (INAD|-deapandant
potein deacetylases, giso inown & dass | histore
dencetylas2s The first disooverad and bast charactarized

of thes2 ganas 18 Ssccmmay s e ews 62 SIRZ, which

Is Involved in siiencing of medng type lod, 1elomere
mainenanca DNA damage meponea andcellaging (1)
Sir™, the mammedan ortholog of Sir2, Is @ nuded protein
Implicaied in the ragulation of many cdlua pocesss, n-
cluding poposis, celluly senescence, endocrine signaling
Qlucose hamaostasis, aging. longamty, Targats ct SkTY
Incluce acetylated pS3 (2.3), 00 (4), KuMd (), britead
(Food ) transcripdon Retars (5,61, FPARY (1),and the
PPARy coaciva DI-1ex (PGC-1cx) protsin 8). Deacety Bion
of (53 and FoxD trarecription factors 1 ey esses gpopinsis
and Inceasas cel survival ). Deacetylationof PPARy
and PGC-1cx reguides the guconeogenio/glycolvtc pah-
ways n the lver and fatmoblizatian in white adpocytes

In response tn festing (7 8. ST deacetylase scivlly &
Inhibitad by nicotiramide and adtivetad by rasvedrd. In
additon, SirT1actviy may be raguiaiad by pho yi3-
tion, gnczit Is hosphayiaded o S 2 and Sad? v
hoaever, the lurcton of thase phog phowylabon 3B has nat

MEF SirT1 KO

**Antl-mouse secon dary antibodies mud be used 1o
delec ! th s antibocy .

Recommende d Antibo dy Dilu tion

Weastam biating 11000
Immunopeacipitation 110
Immunofuores cence | F-I( 110

For applicalion specific protocnls pleass sse the web
page for this poduetal www.celk iy ral.com.

Fease visit www.calisignal.comTor a complete listing
ol recom mended companion prodic .

Background Referen cas:

(1) Guasniz L, (1999 26! Genar 23, 281-7285

(21¥a3n, H.atal ¢ | Cav iV, We-T82

3)Lua J e &, (2001) Cav 107, 137148

(4)Bours 1. & d. (2 30 10064-1027%
15) Brungt, A & &, (2004) Soence 303, 2011-2015

ta M.C atal 2004) Car 116, 551563
(M1 Acad F #d (2004) Meued B, -
{8) Rndgers, LT & &, (2005) Msnre 434, 113-118

b1 ol Chem 2

yet been determined (9) “ AN B o 1od
s ' ) Beausoll SA. &t al. COM) Arae M Acsd S (B4 1
12130-12135
3 A
s ‘\'\“ & &
o
= 200 |
-
- 14) (- '
= m'-'- .}—Su!l
s 8
i‘ -
- &) |-
g = |-
I
= o[- Specificiy/Sensitivity: SiT1 (173} Maysz mAbrasg-
:_‘! 2| nizes endogenols Bvels of btd SkT1 pratein
E'.I SourcePurilication: Monockms |3 titady & prdicad
; ; by immunging animas wih a recombirert piotein specifc
] & N - to the carboay taminus of human ST 1pectan
s IMPORTANT: For western blots, incubate me mbrane
Yoy WSt DDGANGSE OfEI0ES RO M0 50 s wing with diluted antibody in 5% wiv nonfat dry milk, 1X
Bha ST T Mopss st T8S, 0.1% Tween2) al 4°C with gantle s hek Ing,
2 = overnight.
&
g.-i," Apgdiatione Key: WMo IP—bousspecanter HC-—omxtstdemaly CHP-Dimgimosnpiesie  F-bowtaimacs F-fengumery EP-FLEATEIN
32 Species Crem ReaclivhyKey: H-owmw Woan R Ho-usar Mhbcowy Micom Cavar DO swpopty X-doops T-amie b
Dg—455 P44 Se-Ff o Co-LCuger Hr—tuiw Nl-digemegun! Peorpdnedinpreiainiedind e sxitanl s TO% seockyy
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IxB-oc Antibody

Sore at -20°C

[ Small 100 pl
(10 western blots)

ol

-t | Large 300 pl

caq, (30 western blots)

$= e (472710
This producl s intend of 1or resea eh pepases oy, This prodeclls na inlmied 1o be esed o
thir autic or diagnostic purpnses n umans o animals .

App lica tions Species Oross- Rea il Mokcular Wi Soume
W, P H.M, A, Mk B, Dy, Py JakDa Rabhit**

Endoganois

Backgrouncl: Tha NF-xE/Fd s i m fadors &
prese In e cyicad inan inactkes stakecomplaed with
the inhibkory [+ prabaing { 3] Actvation oocwraa
phosphorylation of heB-oo @ Serd? and Serdh folloved by
etaasomamadabed degradation. resulting Inthardmse
sndnuclearianslnestion of elive NF-xE [ 371 IkE-a
phosphanylation and resulfing Rel-dependent Iarecrip-
fion ae ecdlveled by & highly dverse group of edrecel-
luar sigrate ireliding inflamma Jokires, growth .
Mn?;m Hmnnldrl?a mna&awa%mmhnrg;ehds ¢ B W e
al theseactialing 2les have been identitied (8, Because MiEsteon Dot amilsis of extuicts forr el 80l Feated wilh
phosphyistion o ik Sari2ig essantal for rlamg 0 U el IR, i fichor Aoy

of acime NF-xH. phos phasy Lalion al this aile 5 an aoosllent

mankar of NF-f adivation (1-3).

Sp el ety San g ivity: e Eo Anliedy delecs entng-

enous kvt of blal Ik Be prsin Undersome axperl-

ment condifons £ Bnd3 praferantially Io lxBice that |3 not

phoaphanylakd 3l SeedSearE,

S urea Purilicati on: Polchoms | anibodes am produced

by mmunizing animas wih & symhalic peplice sumundng

Aol human (ke Anibodkesar purified by prisink

ad peptidaafinity chrametoqraphy.

Ba ckgraun d Relarances:

[1) Baeueriz, P& ard Ballimore, . (1866) S 2
SAHEAE

2 Beg, A A B 61, [ 1003) Genas (lov 7, 20R4-2071,

13) Finca, TE. et al [1004) Pz Men Ace 5o (034 11,
118411844

(41 Einown, K. & . (19) Srience 267 148143

|5) Emesman, LA o 8. [1006) Mai Coff Bl 15,
. Lm0k

(61 Traenckner E.6 ot /. (1965) EME0 . 14, S8E-2030
(73 Ghen, 2.0 o @, (1006 Ged B4, 05302,

1) Karin, M.and Ben-Kerah Y. G000 Ao Rey (-
TR B Y

IMPORTANT: Fof westtem bios , inguba e mem brane with o vied antibocy in5% wiv BSA, 1X TS,
0.1% Twe en-20 at 4°C with gantla shaking, o might .

§@ Cell Signaling

TEOCMNOLOGY

Orders ® B77-616-CELL (2355)
ofd ars@ cal sigral.com
Support W ET7-EVE-TECH (B324)
infoical lsigral.com
Web B wwscallzignal com

Entraz-G ane 10 #7157
5w ks- Prol feo. IR0

MplicdomEey: W VWao P eroamimo HE-eooa gormay ChP-O [ ] pties  IF

Storaga: Supplisd in 10mkd sodiom HEPES (pH 75,150 mi
M), 100 pg'ml B5A and 5% glycancl. Stae s 200G
i n gigu me gy

*%pe de & crogs-reactivity ts dete mined by westarn biol.

**Ant rabbit seconcary antibodies miet be wed o
delact this anti hody.

Recomm and ad Anlibody Di lilion
Wastarn bl oting 19000
mmunoprec pitaion 150

For app lication spediic proio s pleas &ee the web
pEge or ths procuct atwww.os ik ig nal.com.

Pease visil www.cellgignal.camlor a completa liting
ol racom me ndad oo mpanion products,

& F—Aoacyoay  EP—ELGA-Pedoe

© D10Cell Sgnaing Te melog, nc

i Croes RecdidiyKey: H-2ome Moo R Hinmosio Meooows Moo Cooowe D momcgar $dmoas I-mass Bmam

Oy —i5y Pl—§) Bi—E rmeisie Co—C Eepas  Hi—dum All—uispEis ngemt S EREEE (T SRS NE PR A 18I 100 bemaa gy
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NF-xB p65 (C22B4) Rabbit mAb i’ Cell Signaling

L'_/J 100 pl Orders m  £77-616-CELL (2355)
(10 western blots) orders@cell signal.com

Swppat m F7678-TECH (9324)
info@calsignal com
Web m wawcelkignalcom

v B2YH
For Research Use Only. Not For Use In Diagnostic Procedures.
Entrez-Gene 10 4550
UniProt 1D #0058
o Storage: Suppliad in 0 mMaadium HEPES (pH 75), 150
fopiatbns  Spechs Crass- Resctivly W0 o e W otpe Y e N:(.L 100 g ESA 50% glycernl and less than 102%
I':‘ac::;::o:s . M.R, M, B, (0g) 65k Pibit ye* sodum aada Stor @ -20°C. Donal iguas e gningy
“Species crossseaclivity is dele nnined by western blol.
Backymound: Trracsiption taciors of the rucksar actor & “*Anti-rab bit seco ndary anlibodie s mud be used 1o
x B NP Ey'Rel family play 2 pivotd 1o n infammaory & A o delect th s antibody .
and immuna responsas (1.2, Thara @ fiva family members Recomm ende d Antibo dy Dilutions:
in memmals: RelA c-el, BB, NFx B (p105HS0), and 200 | Westem blating 11000
NFxB2 (p00SS3. Bah pitSand p0 a2 B 14) |- Immnotvosscence | F-10) 1190
caly procassed by the protsasome 1o praduce pS and 62 100 | e FAow Cytometry 14
respectively. fiel proteins bind pS0 and p2 1o form dmeric s
compizaas that tind DNA and regutale tranaceiption. Inun- For application specilic protocols please see the web
simused cels, NFE is sequesered Inthe cytoplasm by 0 e e L R e for this poduc i al www.celk iy nal.com.
IxB Inhibtory praains (3-5) NF-xB-adivdting agants an 50 |- Mease visil www. el Isign al.com lor a compl ele listing
induce he phosphordaon of kB proteins, tageting them ol r ed comyp anion products.
for rapd dagradation thy augh tha ubsuitn-peoleasoms w0
pathvagy and rebrsing NF-«B 10 enter the nudius whae it
raguatas gene axpeassion (3-8 NIK and IKK cx JKK1) ragu- 0
1313 the phocpharylation and proesaing of N B2 (p100)
1o produce pS2 which transiocaes tothe nudews ($-11)
Specificity/Se nsiti i ty: Ni-« 8 o5 (C284) Ratoit mAb n
daas anjoganaus ewals of toll NF-x8 peS protain. This 10

antibocy may alao cross-sactwith 1ha pad subwnit
Source/Purification: Maccknd antitody s produoat by WESIm Dtanafyse of extaets fun b i Muasan
Immunzing animak witha ynihetic peptie comespondng 1o J

rasidues naar tha amind Bmings of human NF-x8 péb.

oS, it (US) oF TAN-ca-pe et SMII02 200y fr 200 s, gl wsing US Piteet N 557503
) 0Ly v Dreso (helsd mih AEXTFLn® 555 oMo (e S mend

Nesa Fliee® & areg sieed § @mark of MokadaPride, I

Cdl SmingTecindog)®is 3 tadanan of Cal Sigeaing T e hed my, Iac.

DAMCE® i3 8 e sred of Biogass Limik
2% [IMPORTANT: For wes Bm biols, Incu kel mem brane w ith diluied antibody in 5% wi BSA, 1X T8S, OO Ton ngnd ek of e suvs s
§ 0.1% Tween®20 al 4°C with gentie shakng, overnight. .

Twom*X) isa mythand indamak Americs. ke
2 Applientioes Key: W Mn IR ooy HC—pauensnmeity  CHMP- Oy an mangrapbsn  F-mnoho ascd F-Fuomcpomity  BP-ELEA Futia
=~
@

Species Or e Rentiviy Koy H-odwmw Mowosr Rt Hm-damsin Mooy Moo Cocnom Dm0 miwegun X-doae  T-waie Boow

Dy-—42p Py-—45 Sefcewsin Co-Cuges Hr—tow N4 gxeicent ETTIE EPT RN T AT TR TSP R <o ST
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Phospho-lkB-c (Ser32) (14D4)
Rabbit mAb

Eu Cell Signaling

TEOHXOLOGY"

[}
"
m
s
L 31”3 all h?nutu l Orers  B77-616-CELL (2355)
(=) (10 western 8) ord ers@cell signal. com
[ Large 300 pl Support W T7-ETA-TECH (9324)
g (30 westem blots) imod@cal lignal cam
od Wab m wwwcelisianaleam
+H= e (B H
For Research Use Only. Mot For Use In Diagnostic Procedures .
Entrez Gene 10 #4750
Unif ol Az, #F2EY
s sy ok b s
W, IP H,M, R, M, (C, B, Dg, 40 ks Rabhit gG** H i i
Edaganaus Py, Guben pi) sodumadda Soa g —2000, Do nalsigofme sy
*Species crossseactvity is dete anined by western blot.
Backymund: The Wi Rl ramcrplion oeig **Antl-rab bit cecandary antibodie = mugt be uzed lo
present in the cytnsalin an inacive Sale compleced with lﬂ!; Hila | MHATA _—_— el | th i 2 ntibody .
tha inhibiiory I8 protaing (1-3) Adivation cceursvia - mpho- '
pheephardaion of bk @ SeA2an S folowed by ; - - -]‘[':;,] H““'u":';:""""' Diotene: —
protaas ame-medaled dagradation raaling n thardase Irrmu'u:up'a:ipl?alm 1400
and nucksar fanskcationad adive NF =B 3F-7), kB ’
phispharaion and e suling Fel-dependent ¥ ansorip- bl For appl kation s p ific prolco E please sea e wab
lianareactiva b by 3 highly diverse growp ol eximosliular 5 [ page for this pmduct at www.callsignal.com.
signals including inflammalory cylok nes, growih fadors | o o e[| B2 Maass visit www. i sign al. com for a complels listing
M hamikinm. L ol racommend ad comp anian products.
Kinzses fhat phoe horylite ke o these sciivating shes have
b ideniiac (5], Bacaies phocphorylatianad b B at o=

Serd? fs essentisl orrelesse of spive WF B, pheephonda-
Hona this gkais an eealant markar O NF-xB adivalon
(14

Specilicity/Se neitiwiy: Phosp ok 15652 (1404)
fiabbil mAh delecls endogenous |Evels of keBer ONly#Oen  Ribbid oAb S0 ower)
pheephondaied atsanng 32

Source/Pur eation: Moocime antbody & podued by
Immunizing animats it 3 synihalt phoe phopeptice cor-
respnding i res dues surmunding SerE of human k Ba.

Backy mund Relerences:
(1) Ezeuerle, P& and Ealtimore, O (1 008) Scence M2,
S-S5

(¥]Bag. AA s (1990) Gores dew T 20G-20TT

) Finap, TS 211 (1984) Proc ARK Ased Spd (03491
11341188,

(4} Brown, K. & (1085) Scence BT, 14051400

5] Brockman, L& et | (1905) Mol Cai Bigl B
2HE-2018.

Bl Teercimer EB. ol al, (1995) EA, 14, 28 B3RS
{TIChan, 2. atal (1965 Caif B4, 253862
{E) Karin, M. and Ban-Heriah, ¥, (000) Anny Ry

+

m&i‘&‘?nﬂ'i‘.‘ilﬁﬁ eIty o Rl L Ao AT iy,
st 0F Pl wilh TN f0r 5 o LEE P.‘Iﬁﬂ!l-
T B (R (T RabD oD fypmn). o GicB-e (WOM)
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L IMPORTANT: Forweglern blols, incub ale membrane with diluled antibo dy in 5% wi BEA, 10 TRS,
g 0.1% Twean® 20 al 4“C with gentle shaking, ovarnight . o™ isa mgisteed badamak of IG1Americes, b
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IKKo: Antibody

[v"100 pl
(10 western blats)

#2682 strea-me

raw CE0VH
For Research Use Only. Not For Use In Diagnostic Procedu res.
Hpp o tians Species Cross- Reactivil* Mo leca bnr WL Soure
W, IP H,M, R, M, (B Bk Rabhir*

Endogenous
B ackymund: The Wi i el tamcrplion fcbe ae
presentin the cyinsal in an inacive sae, compleed ' & @8
withth inhibiiory Iadl protdns {1-3) Mastagents hat =
artvae NicE do s thmugh & common pathwey besed o
phasphondalionnduead  probams ane madisbad dagrads- -
thanoi bl (57, The bey raquizion 2iep in this paltay s =%
involves actwaim ofa high mogcErwegt kE nse
KK compla:, whigacatalyz B B gererally carned cul by 87
fhree lighiy associaied IKK subunils. [KKa ond Kb sere e

83 ha cataytic subunits o tha kngsa KKy sarvas & e
reguigary subunt (8-8) Actvalion of IKK depends o
phasphondalon; saines 177 and 14 n tha adivation loop
ol KK (178 and 150 in K Kee) are the apecific siles whese
phasphondalon s canformatendl changes rsulting in
kinga actvation [0-13).

& e il 0y 5 v e by 2 e At Bty dsbects and o
e lavats of 1ol (KK provedn, The antibody does ol
cros-ramet with KRG o [KKy.

SoureePuriication: Fokcima anliodies @ poniced
by immunizing animals with 8 anihatic pida comaspmd-
Ing o the 20 aminc-Eminal eakdiee of human (K.
Antibedies are purflad by pokin & and peptide affinity
chromalgapty.

Bk o und ReBrences:
(1) Baeuela, PA atal. | 1984 Samnoe M2 SA0-546

(2] By AR o A (18] Genes e T S0B4-2010

1 Finoo, T.5. 213l (1994 Proc Mer Acsd Sei 0349
11588411888,

[4) Brown, K. o 8. (1905) Srence 57, 14051400

15) Emokman, J& o & (105) daf Cal B 15,
2HE-2018.

(B Teencknar E.BL of o, (1965 EMBO., 14, 28762881
{71 Chen, 2,213 (1205 (ol B4, 853850
1) Zand, E & al. [199F) Cad 9, 2E-252
59 Karin, M. e 8. [1999) Onzagenz 18, BEGT 674,
{10} DiConatn, J A, 8 &, [139) Nt 386, 54554
Mo F. ot d, (1907) Selence 278, 880- 265
() dohnson, L, o o (1956 Caiids, Ha-15.
[13) Dethase, M. @l 8. [1500) Smence 34, 00-33,

Vst D A0gTaE oretoity o AT Rl pand PETD
il i KK Aty

Cell Signa]ing
TECHNOLOOY
Orders W B77-616-CELL (2355)
ordars@call signal. com
IFT-678-TECH (a324)
imfad@cal lsignal sam
www callsignalcam

Support m

Entrez Gene 10 #1947
UniPratID #0511

0.1% Twean®20 al 4* C with gente ghakng, ovarnighl.

IMPORTANT: For wes iBm biols, incu k=l mem brane with diluled anlibody in5% w4 BSA, 1% TBS, |

hppliealions Key: W Mamn P HC CHP—im s 1] F

Storage: Supplied in 90 mMacdium HE'ES (pH 75,150 mW
hald, 100 pgiml BSA and 5% glyweml. Soe 8 -31°C,

{n g giqund Fe s Doy

*Species cmes<aachvity s dete anined by western biot.

**#nli-rab bit eeco ndary anlibodi gz mud be used lo
dalacl this antibody .

Recomm enda d An libo dy Dilu lion =
Westem hinfing A0
Immun o adpiaio 150

Far application specilic pratoeIs plaas e ha wab
pee lor this podiet al waw.celk g eal.com,

Aease visit www.iallzsign al.comTor a comyplets listing
ol recom mend ed comp anion products.

Il rerestar y Oy kd res, o wth P chars,

B aita dwile Pra e Praeis, [l

Twan=X) i5a mykiend Iodemak ol 1 fmarics, e,

®20M Cell3 g Ing Tes melmy, Ioc.

Spocime Grww Reaclivly Koy H e Wooa R
Dg—deg Py—¢q BeF cowsin CoCiges Hi—tum

Ho rivan Wb oomy  Wiomin C<han
Al sl pocas mmae

DO selpegaer X Kingea  I-atabn
Cpmisnncein i pambaminap ol b it @ TO% hamaligy

F—Fiemgpematy  EP—ELEM-Feid
B fein
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#2684 swes-m

IKKp Antibody

v 100
(10 western blats)

For Research Use Only. Mot For Use In Diagnostic Procedures.

@ 20% CellSI WA I T meolmy, 1L

Bpplications Specks Cross- Reactiviy®
W 0, Mk
Endugenous

Backymund: The N il imreo plontcos ae
presentin the cytnzal in & inacive sae, comlesd

with tha inhibiicey I prctans (1-3) Mastagents tha
aivae NhcE dosn thmugh & common pathwey tesed o
phasphoalondnduced probss ame-madatad dagmad-
tianiod b 7). The bey raguiaion 24ep in this paltaay
Involves acivaion ofe high mokculsr weigh! kB dnese

| KK compla, whoes calaly2B B gererally carned oul by
thre lightly assacialed IKK subunits. IKKx and KKg sere
a3 hacaAye sbtunits d tha knasa KKy saves s tha
reguignry subunt (A4} Actvation of IKK depends m
phaephordatlon; saings 177 md £1 in tha sdivaion loop
o KK (176 and 150 in K e ane the apecitic il whoee
phesphonialon @uses canformationdl changes resutingin
ks ativation (10-13).

5 e il iy e e il by (K Antbody detects endog-
s lnats ol dotal IKKG prokein, Thea rtlbocy doss nol
IR W Ao |13 o (KK o KKy

SourenPurilication: Fayodmal nfiodles ge modiced
by immunizing animals wth a snihatiz paptida comaspmd-
Ingier meHuss at the carbouy feminus o human IKKg.
Anticodies @ porlfiad by o & and peptida afinity
hromakgaply.

Btk o undd Ae BrEmes:
1] Baierke P& atal (1088 Sobne 242 S0-548

(1B, A A o A (1933) Ganes Cew T 20642070

139 Finga, T5 el 8l 1894) Poc Aef Ased Soi (954 41,
118411233

14) Browen, K. ot &, (10005) Scence 3657, 14051400

(&) Brockman, L& ab |l (1966) Mai Cail Bip 6
218,

) Trancknar E B ot 6. (196) AR 14 78 T6-284
{7} Chen, 2. £1al (1996 Ca B4, B5-062

15 Zand, E alal, (1967) Caf 9, 23252

) Karin, ML & . { 129) Chonpens B, BT830,
{01) DiConato, J A & al, (1987) MEnimEEE 545554
(I Ma o F da. (157) Soence 78 280- 865

{12 Jahnsan, LN, o o, {1 006) GBS, 140150,

[15) Delhase, M. ot al, [1573) Soience 284 508-313,

nay C50VH
Mo ko bar W1 Soume
BT kD Rabhir*
Wa .§" ﬁ ‘lé"

“\ELEIIIDD.IWﬁE AF ey o el NI TE Gnd POTS
I A IR AT

IMPORTANT: For wes B m biols, ingu k= mem brans with dil ied antibody in5% Wy BSA, 1% TBS,
0.1% Twean®20 &l 4°C with gantia shak ng, ovarnighl.

Applatiom Kop: W Mmoo 1P pewas s san
B joind e O o R iy Kyt H—bmm M—onss
Dg—ieg Py—4f Be—f cowiin Co—Cimms  Hi—teiw

HC—m msnhadweary
R Hm—samsin ME—oxais

Al—al s mmae
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CHP—Ovm e pepareiobin F— pancledats

M Cohmm Dm0 sigcgsnr X—Gees  IT-atfs B s
SpEEiARSRNE (D jEEREMIA AN B i W 0% bemaigyp

Cell Signaling
TECRNOLOOY
Orders W B77-61G-CELL [2355)
orders@eallsignal. com
E7-6TATECH [3324)
infa@cal kignal om
wars calisignalcam

Suppart w

Entrez-Ga ne [0 4351
UniPral 10 #1420

Storaga: Suppbsd in 90 mb 2odium HEPES (pH F5), 150 mW
hald, 100 pg/mi BEA end 5% glyeeml. Soe 8 -X0°C.
L g iqut e gnag

*Bpacies cmas-teactivity s dalammined by westarn bl ot

** Aaiti-rab bil seco ndary an ibodies mud b used In
delec | th E antibocy .

Recommenda d An tibo dy Dilution &

Wastam bictting 1000

For applicati on specilic prolom & plea s e the web

e (or this pioductal www.celks o nal.com.

A eage visil www @l |zignal. com lor 8 complele ligting

ol recom mended companion procics.

Infl armerata
=TT

Cyhokdne m, Gr cwéh Faciars,
T, LPE, Fas, s
IL,-IHE

'ﬂlﬂ _:-o' i
..._,:,I.-' I pn -

[T "
[Pr ot cerm
st

'\\e:l:d‘ilal
Awinan
At va NPl

m_ s

e by Y
&

Fudaan Colhem, Cravehin,

) T Tk P,

[
CHate Kk P P s, b

Twsm®X) 54 mirand imdamak o Gl Amarics, ke,
F—Fomipomiry BP—£LEh Futid



Phospho-1KKc/p (Ser176/180)
(16A6) Rabhit mAb

%
5
L Smal 100
10 western blats
~ B ( )
o Large 300 pl
(T=] (30 wes temn blots)
od
3= ey CEAH
For Research Use Only. Mot For Use In Diagnostic Procedures.
Moplica tins Specks Cros- Reactiviy* Mo leca b W o e
W, INC-P, IHC-F H. M, R, M, (B BE kDA KK Rabbit lgG**
Endaganous BT kDo KK
Backgmund: The Wi B el imnscr plionfc e 2 (1T} Hils | WHETE

present in the cyfnsal in &n inacive Sae, complesd

with tha Inhibliory 1«8 protans (1-2) Mastagants that
aeiivate Wi E do s ihmugh o commen paihwey tesed m
phasphomialon-nduced. probmsana madatad dagrad-
flanct kel [3-7). The bey ragulalon 2iep In thes palteay
Invelves ecivatlo ofe high makculsrweght kE dnse
(K] compla whves catalye bk genenally carriad cul by -
thres lighey assaciaed KK subunits. Kke and KKg sene

141

Moo -1KK-a
_[S:TIHEI]“IP‘

a3 ha cataytic sutunits d the Mnmsa KKy svas s the o
reguianry subuni (-0} Actvation of IKK depends m
phaephontalon; saines 177 and 1 n e adivation loop o
ol 1KKg (176 and 180 In K Kae) are the apeciiic lie whos

s B kB
LAl
]

phaephontalon cuses coformational changes resulting in ]
kinzaaciivation [10-13). =% =+ THFaxs Ciymiink

5 e i i1y, 58 e il by 2 Phcephoe |REaffi Char] S8R0
[:85) Rabbit mb cislacts IKkce only when phoaphorylaid
at%ari EAR0and IKKR mly when phogphondaad at
Sari TTAE.

SourceyT urilization: Mmoo ol anibady |3 prodused
by Immunizinganimalz with 2 nihalic phoapopeptice
carrasponding bo residues sumaunding Sari TEAR0 of
human Kk

WE.'BZ‘Z"IID.'&".W_}GE aF gty iy TR g A CAREUIR
A it Hled i g BT il LI A P'J!qD.'II'l.ﬂ'-u.l:ﬂ‘
{5 1710 (1505 bt el

]_Phulpl‘n-ll Kilfi
Sar U6/ B0

B R L P

Wrestieen Dot indfjan of steicts Fam THPT sy iRrsoieg mth TP
(AN, 00 004 far M0 g tositsed milh T gdnd { PS ior the ingiite ines
s P K (et TR0 (TS it el

Cell Signaling

TECHNOLOGY

Ordars ® B77-G1G-CELL (2355)
ord ars@cell sig nal. com
Swpat W TTETI-TECH (9324)
infad@eal kignal com
Web m warwcelsignalzaom

Entree -G me 10 4147
UniProt 1D #1511

IMPORTANT: For wes B m biols, incu k=i mam brane with dil ved anlibody in 5% wa BSA, 1% TBS,
0.1% Twean™20 al 4" C. with gen e sha ki ng, overnight.

Storage: Suppled in 10 mi 2adium HEPES (pH 7515
mid WaC1, 100 poiml BSA, 50% ghpoemland ke than Q02 %
sarum adde. Soe @ —20°C. Do naf gigiarme sganmgy

“Species crossfeactivity [ delamined by weslarn bl ol.

*“Anlk @b bil seco noary an ibodies msl B Ead D
delecl this a nlibody.

Recommendad Anlibody Dilu lions:

Westem himiing 1100
Immunchisizhamisy (Parafn) 150
Linmazaking burter: Cirae
Anlbcdy diluent TEST-E%MGES
Cekdtion Eagen:  SkgnalStain®Boosd (HAP Rabbl) #8114
Immunohisinchemisiry [ Frozn) 1:1 50t
Linmazking burtier: Cirale
Anibogy diluent TEET-ARMNGE

Deledtimn ramgant 5 qgnaSmEn ®Booat (HRF, Fabol) #4114
it i gilinons defermnad weng Sgneie e Bam i
{epoim e

For applicati on specilic proloco Is pleass e the wab
pege lor this pooduet al www.calk ig ral.com.

Measa visit www.callsignal com Tor a compl els listing
ol recom mended companion prodick .

Background Falaren ms:
1) Basusrie PA. o al, (1988) Srlonge 242 S40-548.
(2] Bag, AL oA, (1900 Genes ey 7, FOE-SOV0L

[A)Fincn, TS of ol (1004) Poe Ml Aosd S0 (84 01,
118841188

4} Brown, K. g1 al (1995 5 amze 267, 1405140,
{5) Brechman JA. o al, (1996) Mol Cail Bigi 15, 28002818,
[} Traenchner, EE. of &l [1505) E460 0 14, BP6-203.
I7) Chien, 2.0, o al, [1908) Dol B4, 8532
(31 2andLE. o o (1997) (ol 91, 24322
{3} Karin, M. o 8. [1500) Qe gens 16, GRE -0,
(A Dilonako, J&. o al, [1027) Apbre 388 S4B-554.
(1) Marurlo, F ot o (1900) Spience 278, 860058
(12 Jomzan, LW, o . [1995) (o 05, 1480150
(13 Dalhasa, M. of A, (190) Slonce 2, 00011

ULE Fadm | Ho 575 08

Twem®) isa mykland iodamak of G fmarics, be.

Appliatinm Kap: W dhmn

IP— mmngsscgntinn  HE—mmaeninoiweiry  ChP—Tvman el F-

Cdl SymilngTecindagy=is 3 imdanan of Cal Squdng T e md oy, lec.

204 Cells g I Te melmy, Inc.

Dy—ief Py—pig Be—E comisin Co—C igms  Hi—Hem Al—al gacns mmee Cpe i
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©20% CellSi od Iy T molqy, lsc.

) NSNS SOATYSAS O PO 00 Bkl Lm0 SO0 ARG L0 &) 16 00, PIDSILISE-Lesites) (e (A EISLONAI AOSYS B 010 0 Sorhieh e ey
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O DSAEOGATAZH A0AYSS O P 6 It ) DA DR st SRAnna. a0 POSno- KX (Se 17657180) (1545 Rab-
D mAD i 10 psss0% 0/ O psptick (X60) 0 PIOSID- KX -t (Sert 5190 Blaking Pygtick: #1273 {r iy

OO0 AR SR LY DRISTAC SAEn o,
Prsgho-I/ (Sert FB/A0 (1646] Ratod s

] &% A NS EASTNERY SORIYSIS O (80 HISSD s,
SR PUPLESTAL IDARAD0 LY FIOSN0 BX -qf

A SNSRI ANGIYSIS QA o0 ket D0 (ST LTS R A

A0 DA NG CDREYSITE], SI PIOSI- RK
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Orders W B77616-CELL (2355)  ordersoslsgnaloom  Support B B77-676-TECH (6324)  ifoRceldgnaloom  Web B www. cell signal. com
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Phospho-1KKco. (Ser176)/1KKp
(Ser177) (C84E11) Rabbit mAb

#2078 storeat-=c

[ Small 100 pl
(10 westem blots)
| Fetite 40 pl
i4 western blots)
ey (BEVH
For Research Usa Only. Not For Usa In Diagnostic Procedures.
Mop lica tions Specks O mss- Reactivity® Mo lecat b WL ko e
] H, M, iR, M B BS (K K] Rak kit gG**

Endogenous BT IKKS)
Backymund: The NF- BHel trancription tolor a e M
present in the cyinsalin aninacive stde, complesd 100 =
with the inhibilory af protaing (1-3) Most agants that I (5t
arivae WP E oo s firough s common pattwey hesed on =
phaephondalondnducad probssana madiatad dagad- 10 = - | Pozph- KK}
tncd kel 3-7). The ley mgulakory sisp inthis paltway
Invalves scfwain ofg high mokculsrweight kB kinse . T Ptospi- IKKi:
KK complac, whees catalys i B gererally carried oul =
by three fighlly sssnciaed IKK subunils. Kk @nd KK -
aave @ tha cattie aubonits of tha knase. KKy saves as bl
Ihe requiginry subunit (8,5, Adivalion of IKK depends on
phaephonaton; 51T and Saridin the adivation g ol 1
ol 1K (178 and 180 in K K) are the apeciic i whose bl b
phiephomdalion muses confomationd changes resuting In -—
knazaacivalion (1013
& pec i My /e s iy Phospner IR (51 101K |

] =

[Serl TA) [CS4E11) Ra bbil mAb dalct encogerous kvt
of IK¥ce and KK only whan phospharyiatad ot Sari?éand
Sarl 77, me ey

113 Dedhaze, W, ot al. (1999 Spienge 84, 305-313,

LLE Palent M. 6,675 081
Tnwae®X) 52 mgrdamd iedemadk ol |Gl Amences Bo
Applealions Ky:  W--#imn P HC CHP—Chism s 1] F

Cell Signaling

TECRWNOLOGYY

Orders m B77-61G-CELL (2365)
ord ars@call signal. com
Swpat W TT-ETI-TECH (9324)
infad@cal ignal cam
Web m wwawcslkignalcom

Entrez-Gene [0 #1417 B51
UniProb 10015111, 014200

Storage: Supphed in ¥ mit 2adium HEPES [pH 75), 150 mM
HaCl, 100 pg/ml ESA and 5% glycerm|. Some @ -20°C,
(i n ghgquot e o

*Species crossseactivity s deta mmined by western blot.

“* Aniti-rab bit &g ndary antibodi eg mug be used 1o
delec| th s a nlibody .

Recommends d Anlibo dy Dilulions

‘Wastam bldting 1100

For product spedlic prolocals please sea the wab page

br thie produe tal www.cellzignal.com.

P ease vizil www.e@lIsign al.com Tor a complale listing
ol recom mended companion prooic .,

l\ﬁll: il . .ﬁlﬁﬂﬂh

[T
- s Protm s
00
Tl
Active WNF-u
e
o g e
& T ik, Gumciieg,
E-; T g B P
T e
A P e PEAE, (a1

IMPORTANT. For weslarn blols, incubale me mbrana
with dilut ed anlibody in 5% wiv BSA, 1X TBS, 0.1%
Twaan®20 al 4°C with ge ntle shaking, overnig ht.

F—Fien yemity EP—ELEA-FRiS

Source/P uriliealion: Mo cdomal atibaly |5 producad &

by Immunizing animals. with 2.3y ihalk: phosp fopaplice ol

carnesponding o raaidues sumaunding Sart T of IKKR.

Backy m und A larances: Sl |-

(1) Baguerla, PA atal. | 1924 Snmge 242 40546 =

() Beg, AA o &, [1993) Geres Cew 7, 206420710 m[=
) Fino, T5.8121, (1984 Pz W Acd Sei (8491 140 -

H 11411888, 100 |=
B Bown boaal, [155) Sremre 37, WES-1EE | L el
=
B 5| Eockmn, JA &8, (125) Mol Ce Big B
.; PEE-2E1E, |-
8 iTmenckna ER o d. (195) EME 14, - S0
(7 Chen, 2.0, elal (1895 Cai 04 BEI-AE2 o
B nand £ gl (90 caie, 205 Al
k- = + LIPS
& (EKan, M A (1299) hongene 1, G768, _ r
E (M) Ditonan, J 4 6 &, (195) Meue 300 54554 “f;“; ) ;}@“ﬁ;&iﬁ%ﬁ;ﬁﬁgﬁf
! (1) Mercunio,F. et . (1987) Solenge 578 60565 :;?E-’m . %iﬁﬁf ”’Im'.mfﬁbﬁﬂ
i (12 Jhinsan, LK. & &, (1866) Cai RS, 146-150. ’.-,_l,,ﬁf.f RALIR) 400 KRB (20 RabbmAD 2
E
a8
=
e
=
[ ]
=
]
(=)

@209 Cellsimd Iy Te melmy, e

Species Grom-Runclivhy Key: H—pw B—sase B Ho—usts Hb—ssmy  Bi-sim Chdn  Do—0 sdvogts E—Gnpd I-aoalin b—lmeiv

Dg—ey Pyg—py Be—3 comishe G0 dmges  He—lom Al pecs mmanl S L wel i ot on 0% heaeioge
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Lamin A/C Antibody

1100
(10 western blats)

#2032 srea-zc

This productls Intended for research parposes only. This prodwetls s istesded lobe ased lor

therapeulc or dagnosicpurpsesin lumans or mimals,

Applications
W, INC-P

Species Cross- Reactiviy*
WM, R (B

Backg o und: Laming &2 nuday mambmana srwum!
components that are imponant Inmankning noma cell
fundtions such as 020 cyda contd, DNA replcation and
chromatinoganization (1-3. LaminA/C ks claved by
caspass 6 md Saveas a3 a ma ks lor s Sadtivition
During apopioats, Lamin AYC &2 spacifically ceaved 03
large (40-45k08) and & small 26k 0s) ragment 3,4 The
ciavagzof Bmins Bauls in rockar dergulation andcsll
deah (5.8,

Specilicity/Sensitiity: Lamin AT Anfbocy detects
endogenows evels oftots full ength lamin A (snd lamin C)
(10 KD3), 2 wallas he small fngment of laminA fard -

minC) resuting from ceavege @ sspatic acd 230 (26 k0g)

SourcePurilication: Foychonal antitodies e procuosd
by immuniang animels wih asyrthetc peptide com espond-
Ing % Bs dus surninding A2 of human aminA
Antibadies & e pur fled by rokn A and peqtide fnty
chyanaog iy,
Backy o und Re lerences:
(1) Grosntaum, Y etal ROOQY S St Mol 189,
KIK XX
21 Yabud M. &t al. (1909) Mpsiol Chem Py Med
N 31, 7784
1 Cokten) M. atal (193] Car R Bikenar Gene
Expe 8, 85-293
1) Orth K et al, (1905).) Biaf Chem 271
164316145
{5) Deerhammer, FA. &t al. (1934).) Caf Bol 125,
az-an
16) a0, L&t & (19%).) Cof @ 135, 14411455

Cal SymIngTecndogy®ls a i danan of Cal Sigding T e gy, Inc.

Dy-d5; Py—0g S-S iomibr Co-C g Hi-How

nav 04251
Mo ke bar WL Source
28kDa, W kDa Rabbir*

(A STl SRR of e S-St i
DS R SN SN0 OF I KSR SOV USI
LA AT Aosbaty

~ere [Juana

- Cleawved Lanin A
Shaop i

- .

Wisstsn b aoafpss of) from He L 0B o
Stamponng-tesite {1040 sl L s AT Anbay

Cell Signaling

TXONNOLOGY*

Orders m B77-616-CELL (2355)
orders@cell signal. com
Swpat m §7-679-TECH (9324)
infa@eslsignal com
Web m wwwecelkignalcom

Entrez-Ce ne 10 44000
SwissProt Ace FPELS

Storage: Suppled in 0 mM sadium HEPES (pH 75), 15 mM
Na(d, 100 ygimi BSA and 5% giycerol. Sore 2 -2)°C

Jo ng hquo! e gabagy

“Specles crosseactivity is dete mined by westarn blol.

“*Anti-rab bit seco ndary antibodi es must be used lo
dekect this antibocy .

Recommende d An tibo dy Dilution s

‘Westam tidting 1100

Immunohis bchemisty (Parattin) 1100t
Unmasking tufter. Cirde
Antbody dlvznt:  Sigra S Bin® Antitody Dusnt #112

Detectionresgent SignaStain® Boost (HRF, fabbt) M114
Hlpmas (10 ginions asermnad 1509 Signa e Bags ! H(?
epcion R gent

For applicati on specific protocois please see the web
page for this pmduct at www.cellsignal .com.

Fease visit www.clIsign al.com lor a compl ele listing
ol recom mended companion prodic .

o

a

-~

) K

-

B

8

B IMPORTANT: For weslem blots, incubate mem-

- bane withdiluted antibody in5% wh nonBLArY | it s

3 milk 1X TBS, 0.1% Tween-20 a1 4°Cwith gentle | asorick fiejor sogn speific pagick ingnl)

= s hak Ing, overnight.

ET atisiom b W-Wan (P mecidines MO emassioesty  ONP-Ovndse Mo P
aQ Spoeion rom RueliviyKey:  H-2ow M-wsar Rt He-dange Mb-aciay Moo Cocvaw DO sewepte X - Jogo

Aba) e senan
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Storeat-20°C

In
s ot e Sgudng T md my, e

2200 i3 @ I TE melmy,
ol Sgming e dogyels 3

g-Actin Antibody

L Smal 100
(10 western blots)

[ Large 300 pl
(30 westem blots)

#4967

foplca tons Spacies Cross- Reactiviy®
W H, M, R, Mk, Wi, Hm, B,
Endogenous bm,Z,0g,(Rg, C, X, i}

Backymund: 520 3 ubbuious prdsn n akaysis
I= the major component of the cyloske lson. A Bl six
|30fomm s @ known in mammals Monmusda fi- ad
yBtin, g0 inown & cyloplasmic actin, are predominantly
awrassad in nonmuszla cdls, contrding el syuchr 2 nd
mollily ). oe-caHBC anda -2 hesatal acin amespreszadl
In sriged cardac and skeleld musces, respeciively, tvo
ampoth mueckading, o-ard y-acin, a8 dourd primarily
In vesculer smonth muscle and enieric smonth muste,
respadtivaly. Thasa actin ldom s raguias contradila po-
lentigls for musc e cells (1) Adin edsls manly a5 8 ilrmus
pecdymar F-adin In rasponga bocybceka Al ra ganizing
apnats during prcessas swch 22y blinsk, arooyious
of siress, ecfilin promebss fragmantt o and depclymanizs-
tianod F-actin, Eeuling in an incregse in the monomenc
plobuler form, G-adin (23 The Arpdd complex sishlizes
F-actin fagmentzand promeies farmaton o nawadin
filaments (21 | hes heen remred thal adin is hypemhos-
phayiaad inpimay e umoes (Y. Glawage d acin
unter spopiol conditions hes heen obeerved o wim and
In candiaz and skalatd musda (46) Adin dawage by
Caspase-3 mRY Ace kel ubkquiling protosn me dege rdent
musda profack 33 (51

Spacilicity,Sa naiti o iy: f -Acin Anlifody delects endog-
anous [aws of fracin. This antibcdy may oo+ aztwith
they-acin Ky oplaamic) kodamm If dbse. nol cross-react
with ce- st ce- oy A, ce-vasaUlE MO, of yanba
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Section 1
General Information

1.1 Introduction

The Mini-PROTEAN 3 cell runs both hand cast gels and Ready Gel precast gels
interchangeably. The Mini-PROTEAN 3 system includes a casting stand and glass plates with
permanently bonded gel spacers that simplify hand casting and eliminate leaking during
casting. The cell can run one or two gels, and the mini tank is compatible with other Bio-Rad
electrode modules for tank blotting, 2-D electrophoresis, and electro-elution.

Fig. 1. Mini-PROTEAN 3 system components.



1.2 Components

To get the best performance from your Mini-PROTEAN 3 cell, familiarize yourself with
the components by assembling and disassembling the cell before using it (refer to

Figures 1 and 2).
Spacer Plate

Short Plate

Casting Frame

Gel Cassette Assembly

Casting Stand

Gel Cassette Sandwich

Combs
Buffer Dam

Electrode Assembly

Clamping Frame

Inner Chamber

Mini Tank and Lid

The Spacer Plate is the taller glass plate with gel spacers
permanently bonded. Spacer Plates are available in 0.5 mm, 0.75 mm,
1.0 mm, and 1.5 mm thicknesses, which are marked directly on
each Spacer Plate.

The Short Plate is the shorter, flat glass plate that combines with the
Spacer Plate to form the gel cassette sandwich.

The Casting Frame, when placed on the benchtop, evenly aligns
and secures the Spacer Plate and the Short Plate together to form the
gel cassette sandwich prior to casting.

One Casting Frame, a Spacer Plate, and a Short Plate form one Gel
Cassette Assembly.

The Casting Stand secures the Gel Cassette Assembly during gel
casting. It contains pressure levers that seal the Gel Cassette
Assembly against the casting gaskets.

A Spacer Plate and Short Plate with polymerized gel form a Gel
Cassette Sandwich after casting.

A selection of molded combs is available.

The molded, one-piece buffer dam is used when running only one
gel.

The Electrode Assembly holds the Gel Cassette Sandwich. It houses
the sealing gasket, the upper and lower electrodes and the
connecting banana plugs. The anode (lower electrode) banana plug
is identified with a red marker and the cathode (upper electrode)
banana plug with a black marker.

The Clamping Frame holds the Electrode Assembly and Gel
Cassette Sandwich in place. Its pressure plates and closure cams
seal the Gel Cassette Sandwich against U-shaped gaskets on the
Electrode Assembly to form the inner buffer chamber.

The Electrode Assembly, two Gel Cassette Sandwiches or one gel
cassette sandwich and a buffer dam, and the Clamping Frame form
the Inner Chamber.

The Mini Tank and Lid combine to fully enclose the inner chamber
during electrophoresis. The lid cannot be removed without
disrupting the electrical circuit. The Mini Tank and Lid are also
compatible with other Bio-Rad electrode modules for blotting, first
dimension 2-D, and electro-elution.



Banana Plugs ‘ ‘

Cathode banana plug
Anode banana plug / (black)
(red) N
Notch 1
on U-Shaped Gasket
Electrode
Assembly
Gel C. tte
Sandwich
Inner
Pressure Plate > Chamber
Assembly
Clamping
Frame
Cams
J
Mini Tank

Fig. 2. Assembling the Mini-PROTEAN 3 cell.

= Spring loaded levers

|_ Casting Stand without
gaskets. Gaskets must be
used for proper seal.

Pressure cams in

"open position" \

| pivot point

Fig. 3. Assembling the Mini-PROTEAN 3 Casting Frame and Casting Stand.
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1.3 Specifications

Casting Stand* Polycarbonate
Pin, Retaining Ring, and Spring Stainless Steel
Casting Frames* Polysulfone
Gray Gaskets Silicone Rubber (gray)
Clamping Frame** Glass-filled liquid crystal polymer (Vectra™)
Pressure Plate and Cams Polycarbonate
Electrode Assembly Glass-filled liquid crystal polymer
Electrodes Platinum wire, 0.010 inches diameter
Gasket, electrode inner core Silicone Rubber (green)
Mini Tank and Lid Molded Polycarbonate
Sample Loading Guidest Delrin™
Combs* Polycarbonate
Maximum Sample Volume Per Well
# wells Well width 0.5 mm 0.75 mm 1.0 mm 1.5 mm
5 12.7. mm — 70 pl 105 pl 160 pl
9 5.08 mm — 33l 44 4l 66 pl
10 5.08 mm 22 yl 33yl 44 0l 66 pl
15 3.35 mm 13l 20 26 ul 40
IPG 76.2 mm — — 420 730 ul
Prep/2-D
Reference well 3.1 mm — 13 ul 17 ul 30 pl
Sample well 71.7 mm — 310 ul 400 pl 680 pl
Overall Size of cell 16 cm (L) x 12cm (W) x 18 cm (H)
Gel Size 8cm (W) x7.3cm (H)
Inner Plate 10.1 cm (W) x 7.3 cm (H)
Outer Plater 10.1 cm (W) x 8.3 cm (H)
Precast Gel Compatibility Ready Gels
Voltage Limit 600 VDC and 15 watts
Shipping Weight 2.0kg

1.4 Chemical Compatibility

Mini-PROTEAN 3 components are not compatible with acetone, ethanol, or butanol. Use of
organic solvents voids all warranties. Call 1-800-4-BIORAD or your local Bio-Rad
representative for technical information regarding additional chemical compatibility of the
Mini-PROTEAN 3 cell with various laboratory reagents.

The Mini-PROTEAN 3 combs are not compatible with repeated exposure to 100%
TEMED. Rubbing the combs with TEMED prior to casting will destroy the structural
integrity of the combs over time.

* US patent No. 6,162,342
*% US patent No. 5,632,877
T US patent No. 5,656,145



1.5 Safety

Power to the Mini-PROTEAN 3 cell is supplied by an external DC voltage power supply
(not included). The output of this power supply must be isolated from external ground to
insure that the DC voltage output floats with respect to ground. All Bio-Rad power supplies
meet this important safety requirement. Regardless of the power supply used, the maximum
specified operating parameters for the Mini-PROTEAN 3 cell are as follows:

e 600 VDC maximum voltage limit
e 15 watts maximum power limit
e 50°C maximum ambient temperature limit

The current to the cell enters the unit through the lid assembly which provides a safety
interlock to the user. The current to the cell is broken when the lid is removed. Always turn
off the power supply before removing the lid. Do not attempt to use the cell without the
safety lid.

Important: This Bio-Rad product is designed and certified to meet *EN61010-1 safety
standards. Certified products are safe to use when operated in accordance with the instruction
manual. This instrument should not be modified or altered in any way. Alteration of this
instrument will

¢ Void the warranty
¢ Void the EN61010-1 certification, and
¢ Create a potential safety hazard.

Bio-Rad is not responsible for any injury or damage caused by use of this instrument for
purposes other than those for which it is intended or by modifications of the instrument not
performed by Bio-Rad or an authorized agent.

“EN61010-1 is an internationally accepted electrical safety standard for laboratory instruments.

Section 2
Set Up and Basic Operation

2.1 Gel Cassette Sandwich Preparation
Hand Cast Gels

1. Glass Cassette and Casting Stand Assembly

Note: Ensure the casting stand, casting frames, and glass plates are clean and dry before

setting up the casting stand assembly. During regular use, a powder residue may build

up behind the pressure cams of the casting frame at the pivot point. This powder should

be removed before each use.

a. Place the Casting Frame upright with the pressure cams in the open position and
facing forward on a flat surface.

b.  Select a Spacer Plate of the desired gel thickness and place a Short Plate on top of
it (see Figure 4a).

c.  Orient the Spacer Plate so that the labeling is "up". Slide the two glass plates into the
Casting Frame, keeping the Short Plate facing the front of the frame (side with
pressure cams) (see Figure 4b).

Note: Ensure both plates are flush on a level surface and labeling on the Spacer Plate is
oriented correctly. Leaking may occur if the plates are misaligned or oriented incorrectly.

d. When the glass plates are in place, engage the pressure cams to secure the glass
cassette sandwich in the Casting Frame (see Figure 4c). Check that both plates are
flush at the bottom.



e. Engage the spring loaded lever and place the gel cassette assembly on the gray cast-
ing stand gasket. Insure the horizontal ribs on the back of the Casting Frame are
flush against the face of the Casting Stand and the glass plates are perpendicular to
the level surface. The lever pushes the Spacer Place down against the gray rubber
gasket (see Figure 4d).

f.  Repeat steps a—e for a second gel.

AN

4a. Place a Short Plate on top of the 4b. Slide the two plates into the Casting
Spacer Plate. Frame keeping the Short Plate facing front.

4c. Lock the pressure cams to secure 4d. Secure the Casting Frame in the Casting
the glass plates. Stand by engaging the spring loaded lever.

Fig. 4. Assembling the Mini-PROTEAN 3 casting stand and frame.

2. Gel Casting
a. Discontinuous Polyacrylamide Gels
i.  Place a comb completely into the assembled gel cassette. Mark the glass plate
1 cm below the comb teeth. This is the level to which the resolving gel is
poured. Remove the comb.
ii. Prepare the resolving gel monomer solution by combining all reagents except
APS and TEMED. (Refer to Section 4 for gel formulations.) Degas the
solution under vacuum for at least 15 minutes. Do not use a sink water aspirator.
iii. Add APS and TEMED to the degassed monomer solution and pour to the mark
using a glass or disposable plastic pipette. Pour the solution smoothly to
prevent it from mixing with air.
iv. Immediately overlay the monomer solution with water or t-amyl alcohol.
Note: If water is used, add it slowly and evenly to prevent mixing. Do not overlay
w/butanol or isobutanol.

v. Allow the gel to polymerize for 45 minutes to 1 hour. Rinse the gel surface
completely with distilled water. Do not leave the alcohol overlay on the gel
for more than 1 hour because it will dehydrate the top of the gel.
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Note: At this point the resolving gel can be stored at room temperature overnight. Add 5 ml
of a 1:4 dilution of 1.5 M Tris-HCI, pH 8.8 buffer (for Laemmli System) to the resolving
gel to keep it hydrated. If using another buffer system, add 5 ml 1x resolving gel buffer
to the resolving gel surface for storage.

vi.

Vil.

viii.

iX.

Xi.

Xii.

Prepare the stacking gel monomer solution. Combine all reagents except APS
and TEMED. Degas under vacuum for at least 15 minutes.
Before casting the stacking gel, insert a piece of filter paper to dry the area in
between the glass plates above the resolving gel. Take care not to touch the
surface of the gel.
Add APS and TEMED to the degassed stacking gel monomer solution and pour
the solution between the glass plates. Continue to pour until the top of the short
plate is reached.
Insert the desired comb between the spacers starting at the top of the Spacer
Plate, making sure that the tabs at the ends of each comb are guided between the
spacers. It is easiest to insert the combs starting at an angle and insert well 1
first, then 2, 3, and so on until the combs is completely inserted. Seat the comb
in the gel cassette by aligning the comb ridge with the top of the Short Plate.
Allow the stacking gel to polymerize for 30—45 minutes.

Gently remove the comb and rinse the wells thoroughly with distilled water or
running buffer.

Rinse the Casting Frame(s) and Stand with distilled, deionized water after use.

Continuous Polyacrylamide Gels

1.

ii.

iii.

iv.

V.

Prepare the monomer solution by combining all reagents except the APS and
the TEMED. Degas under vacuum for 15 minutes (Refer to Section 4 for gel
formulations).

Add APS and TEMED to the degassed monomer solution and pour the solution
between the glass plates. Continue to pour until the top of the Short Plate is reached.
Insert the desired comb between the spacers starting at the top of the Spacer
Plate, making sure that the tabs at the ends of each comb are guided between the
spacers. It is easiest to insert the combs starting at an angle and insert well 1
first, then 2, 3, and so on until the combs is completely inserted. Seat the comb
in the gel cassette by aligning the comb ridge with the top of the Short Plate.
Allow the gel to polymerize for 45 minutes to 1 hour.

Gently remove the comb and rinse the wells thoroughly with distilled water or
running buffer.

Rinse the Casting Frame(s) and Stand with distilled, deionized water after use.

Ready Gel Precast Gels

1.

Ready Gel Cassette Preparation

Note: The Mini-PROTEAN 3 cell is guaranteed for use only with Bio-Rad's Ready Gel
precast gels.

a.
b.

€.

Remove the Ready Gel from the storage pouch.

Gently remove the comb and rinse the wells thoroughly with distilled water or
running buffer.
Cut along the dotted line at the bottom of the Ready Gel Cassette with a razor blade.

Pull the clear tape at the bottom of the Ready Gel Cassette to expose the bottom
edge of the gel.

Repeat for second Ready Gel.

Note: If only one gel is to be run, use the mini cell buffer dam.

7



2.2 Mini-PROTEAN 3 Electrophoresis Module Assembly and
Sample Loading

Mini-PROTEAN 3 Electrophoresis Module Assembly

1. Remove the Gel Cassette Assemblies from the Casting Stand. Rotate the cams of the
Casting Frames inward to release the Gel Cassette Sandwich (see Figure 5a).

2. Place a Gel Cassette Sandwich into the slots at the bottom of each side of the Electrode
Assembly. Be sure the Short Plate of the Gel Cassette Sandwich faces inward toward the
notches of the U-shaped gaskets (see Figure 5b).

3. Lift the Gel Cassette Sandwich into place against the green gaskets and slide into the
Clamping Frame (see Figure 5c).

4. Press down on the Electrode Assembly while closing the two cam levers of the Clamping
Frame to form the Inner Chamber and to insure a proper seal of the short plate against the
notch on the U-shaped gasket. (see Figure 5d). Short plate must align with notch in gasket.

5a. Remove the Gel Cassette Sandwich 5b. Place Gel Cassette Sandwich into the Electrode
from the Casting Frame. Assembly with the Short Plate facing inward.

5c. Slide Gel Cassette Sandwiches and 5d. Press down on the Electrode Assembly
Electrode Assembly into the clamping while closing the two cam levers of the
frame. Clamping Frame.

5e. Lower the Inner Chamber into the Mini Tank.
Fig. 5. Mini-PROTEAN 3 assembly.
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Note: Gently pressing the top of the Electrode Assembly while closing the Clamping
Frame cams forces the top of the Short Plate on each Gel Cassette Sandwich to seat against
the rubber gasket properly and prevents leaking.

5. Lower the Inner Chamber Assembly into the Mini Tank. Fill the inner chamber with ~125 ml
of running buffer until the level reaches halfway between the tops of the taller and shorter
glass plates of the Gel Cassettes.

Note: Do not overfill the Inner Chamber Assembly. Excess buffer will cause the siphoning
of buffer into the lower chamber which can result in buffer loss and interruption of
electrophoresis.

6. Add ~200 ml of running buffer to the Mini Tank (lower buffer chamber).

Sample Loading
1. Load the samples into the wells with a Hamilton syringe or a pipette using gel loading tips.

2. If using Bio-Rad's patented sample loading guide, place it between the two gels in the
Electrode Assembly. Sample loading guides are available for 9, 10, 12, and 15 well formats.

Pipet Tip

Sample
Loading
Guide

= | =
==
—

Fig. 6. Using the Sample Loading Guide (patent #5,656,145).

3. Use the Sample Loading Guide to locate the sample wells. Insert the Hamilton syringe or
pipette tip into the slots of the guide and fill the corresponding wells.
Note: Load samples slowly to allow them to settle evenly on the bottom of the well. Be
careful not to puncture the bottom of the well with the syringe needle or pipette tip.

2.3 Gel Electrophoresis

Mini Tank Assembly

1. Place the Lid on the Mini Tank. Make sure to align the color coded banana plugs and
jacks. The correct orientation is made by matching the jacks on the lid with the banana
plugs on the electrode assembly. A stop on the lid prevents incorrect orientation.



Power Conditions
1. Insert the electrical leads into a suitable power supply with the proper polarity.

2. Apply power to the Mini-PROTEAN 3 cell and begin electrophoresis; 200 volts constant
is recommended for SDS-PAGE and most native gel applications. Run time is approxi-
mately 35 minutes at 200 volts for SDS-PAGE.

Gel Removal
1. After electrophoresis is complete, turn off the power supply and disconnect the electrical leads.

2. Remove the tank lid and carefully lift out the Inner Chamber Assembly. Pour off and
discard the running buffer.

Note: Always pour off the buffer before opening the cams to avoid spilling the buffer.

3. Open the cams of the Clamping Frame. Pull the Electrode Assembly out of the Clamping
Frame and remove the Gel Cassette Sandwiches.

4. Remove the gels from the Gel Cassette Sandwich by gently separating the two plates of the
gel cassette. The green, wedgeshaped, plastic Gel Releaser may be used to help pry the glass
plates apart.

Note: To remove the gel from a Ready Gel Cassette, first slice the tape along the sides
of the Ready Gel Cassette where the inner glass plate meets the outer plastic plate.

5. Run the sharp edge of the Gel Releaser or a razor blade along each spacer to separate the
gel from the spacer. Remove the gel by floating it off the glass plate by inverting the gel
and plate under fixative or transfer solution, agitating gently until the gel separates from
the plate.

6. Rinse the Mini-PROTEAN 3 cell electrode assembly, Clamping Frame and Mini Tank
with distilled, deionized water after use.

Section 3
Separation Theory and Optimization

3.1 Introduction

Polyacrylamide gel electrophoresis separates molecules in complex mixtures according
to size and charge. During electrophoresis there is an intricate interaction of samples, gel
matrix buffers, and electric current resulting in separate bands of individual molecules. Hence
the variables that must be considered in electrophoresis are gel pore size, gel buffer systems,
and the properties of the molecule of interest.

Gel Pore Size

Gel pores are created by the crosslinking of polyacrylamide with bis-acrylamide (bis) to
create a network of pores. This structure allows the molecular sieving of molecules through
the gel matrix. Gel pore size is a function of the acrylamide monomer concentration used
(%T). By convention, polyacrylamide gels are characterized by %T which is the weight
percentage of the total monomer including the crosslinker. The %T gives an indication of the
relative pore size of the gel. In general, pore size decreases with increasing %T.

%T is calculated using the following equation.

%T= gacrylamide + g crosslinker x 100%
total volume (ml)
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%C is the crosslinker:acrylamide monomer ratio of the monomer solution. %C is calcu-
lated using the following equation.

gC = _gcrosslinker x 100%
g acrylamide + g crosslinker

2.67% C is traditionally used for most analytical gels.

Gels can be made as a single continuous percentage throughout the gel, or can be cast as
a gradient %T through the gel. Typical compositions are from 7.5% up to 20% for single
percentage gels, or gradients ranging from 4-15% to 10-20%.

The total monomer concentration for optimal separation is referred to as optimal %T.
Optimal %T will vary depending on the molecular weight of the molecule of interest.
Empirically the pore size providing optimum resolution for proteins is that which results in a
relative mobility (R;) value between 0.55-0.6. R, values for specific proteins are
calculated as follows.

R, = Distance migrated by the protein of interest
Distance migrated by the ion front

Gel Buffer System

The buffer system determines the power requirements and affects separation. The buffer
system is composed of the buffer used in the gel and the running buffer. There are
continuous and discontinuous buffer systems.

Continuous Buffer Systems

In continuous buffer systems the same buffer ions are present, at constant pH and
concentration throughout the system. The gel is typically made of one continuous %T and the
sample is loaded directly into the part of the gel where separation will occur. The band width
is determined in part by the height of the sample load in the well, so samples should be
concentrated and volumes small for best results.

Discontinuous Buffer Systems

In discontinuous buffer systems different buffer ions are present in the gel and electrode
reservoirs. By using different buffers in the gel and in the electrode solutions and adding a
stacking gel to the resolving gel, samples are compressed into a thin starting band and
individual proteins are finely resolved and separated. Discontinuous buffer systems were
devised initially for use with undenatured, or native proteins; however the most popular
discontinuous system employed is the SDS-PAGE buffer system by Laemmli.' Formulations
for this system are included in Section 4.1.

3.2 SDS-PAGE (Laemmli) Buffer System

The Laemmli buffer system is a discontinuous buffer system that incorporates SDS in
the buffer. In this system, proteins are denatured by heating them in buffer containing
sodium dodecyl sulfate (SDS) and a thiol reducing agent such as 2-mercaptoethanol (BME.)
The resultant polypeptides take on a rod-like shape and a uniform charge-to-mass ratio
proportional to their molecular weights. Proteins separate according to their molecular weight,
making this system extremely useful for calculating molecular weights.
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3.3 Native PAGE

Native PAGE is a technique for separating biologically active proteins. In contrast to
SDS-PAGE, the mobilities of proteins in a Native PAGE system depend on both size and
charge. There is no single electrophoresis buffer system that will optimally separate all
proteins in a native gel. Key parameters for separating proteins in a Native PAGE system are
pl of the protein of interest and the pH of the electrophoresis buffer

pH and pl

The pH of the electrophoresis buffer must be within the pH range over which the protein
of interest is stable and retains biological activity. In addition, the pH of the buffer must impart
sufficient charge to the protein for it to move through the gel. Changes in pH will affect both
the charge and size (hydrodynamic volume) of the protein of interest and will affect
migration rates. For example, a buffer with a pH greater than the pI of the protein will impart
a negative charge on the protein and it will migrate toward the positive electrode (anode).
Conversely, a buffer with a pH lower than the pl of the protein will impart a positive charge
and the protein will migrate to the negative electrode (cathode). A pH equal to the pI will
result in no net charge in the protein and it will not migrate in an electric field.

Protein mobilities are best modified by the buffer's pH. Buffers with a pH closer to the pl
will provide the best resolution. However run times may be lengthy. Conversely, buffers with
a pH further from the pl will allow faster migration but resolution may be compromised. The
choice of pH becomes a tradeoff between separation and speed.

How to Choose a Native PAGE system
1. Discontinuous Buffer Systems (Ornstein-Davis?)

A discontinuous buffer system should be the first non-denaturing gel system tried.
Detailed protocols are provided in Section 4.2. The advantage of a discontinuous system
is the use of a stacking gel to concentrate dilute protein samples. However, the stacking
phenomena can also cause aggregation of some proteins and interfere with resolution. If
protein aggregation occurs, a continuous buffer system should be used.

Note: The pH attained in the resolving gel of the Ornstein-Davis system approaches
pH 9.5, which may be outside the range of stability for some proteins, causing denaturation.
Additionally, the pl of the protein of interest may be too close to or above the Ornstein-
Davis buffer pH (9.5), which may result in a very low net charge or a positive net charge
that may significantly reduce or even prohibit migration to the anode. Alternative
discontinuous systems can be found in an article by Chrambach and Jovin.?

Note: Itis very desirable to know the pl of the protein of interest before selecting a buffer
system.

2. Continuous Buffer Systems

A continuous buffer system will be required if discontinuous systems cannot be used due
to stacking-induced protein aggregation. In a continuous system the same buffer is used
in the upper and lower electrode chambers as in the gel. Since stacking does not occur,
proteins migrate in bands at least as wide as the height of the applied sample in the well.
Consequently, sample volumes should be minimized. The mobility of proteins in a
continuous system is dictated by pH rather than by sieving through the polyacrylamide
gel. For this reason, 6% polyacrylamide gels are recommended for most applications.
For very large proteins, 4% or 5% gels may be used. McLellan describes various continuous
buffer systems from pH 3.8-10.2.* Detailed protocols are provided in Section 4.3.
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Section 4
Reagent Preparation and Stock Solutions

4.1 Volumes Required Per Gel

The volumes listed are required to completely fill a gel cassette. Amounts may be adjusted
depending on the application (with or without comb, with or without stacking gel, etc.).

Gel Thickness (mm) Volume (ml)
0.5 2.8
0.75 4.2
1.0 5.6
1.5 8.4

Note: 10 ml of monomer solution is sufficient for two stacking gels of any thickness.

4.2 SDS-PAGE (Laemmli)! Buffer System
Stock Solutions and Buffers
1. Acrylamide/Bis (30% T, 2.67% C)

87.6¢g acrylamide (29.2 /100 ml)
24¢ N'N'-bis-methylene-acrylamide (0.8 g/100 ml)
Make to 300 ml with deionized water. Filter and store at 4 °C in the dark (30 days
maximum.)
or, use:

Preweighed Acrylamide/Bis, 37.5:1 mixture (30%T, 2.67% C)
(Bio-Rad catalog number 161-0125, 150 g)

30% Acrylamide/Bis Solutions, 37.5:1 mixture (30%T, 2.67% C)
(Bio-Rad catalog number 161-0158, 500 ml)
(Bio-Rad catalog number 161-0159, 2 x 500 ml)

2. 10% (w/v) SDS

Dissolve 10 g SDS in 90 ml water with gentle stirring and bring to 100 ml with deionized
water. Alternatively 10% SDS solution (250 ml) can be used (Bio-Rad catalog number

161-0416).
3. 1.5M Tris-HCI, pH 8.8
2723 ¢g Tris base (18.15 g/100 ml)
80 ml deionized water

Adjust to pH 8.8 with 6 N HCL. Bring total volume to 150 ml with deionized water and
store at 4 °C. Alternatively 1.5 M Tris-HCI, pH 8.8 (1 L) premixed buffer can be used
(Bio-Rad catalog number 161-0798).

4. 0.5 M Tris-HCI, pH 6.8

6¢g Tris base

60 ml deionized water
Adjust to pH 6.8 with 6 N HCL. Bring total volume to 100 ml with deionized water and
store at 4 °C. Alternatively 0.5 M Tris-HCI, pH 6.8 (1 L) premixed buffer can be used
(Bio-Rad catalog number 161-0799).
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5.

Sample Buffer (SDS Reducing Buffer)

3.55ml deionized water

1.25 ml 0.5 M Tris-HCI, pH 6.8
25ml glycerol

2.0ml 10% (w/v) SDS

0.2 ml 0.5%(w/v) bromophenol blue
9.5 ml Total Volume

Store at room temperature.
Use: Add 50 ul B-Mercaptoethanol to 950 ul sample buffer prior to use. Dilute the
sample at least 1:2 with sample buffer and heat at 95 °C for 4 minutes.

10x Electrode (Running) Buffer, pH 8.3 (makes 1 L)

303 ¢ Tris base
1440¢g Glycine
10.0 g SDS

Dissolve and bring total volume up to 1,000 ml with deionized water. Do not adjust pH
with acid or base. Store at 4 °C. If precipitation occurs, warm to room temperature before
use. Alternatively, electrophoresis running buffer 10x Tris/Glycine/SDS, 5 L cube
(Bio-Rad catalog number 161-0772) can be used.

Use: Dilute 50 ml of 10x stock with 450 ml deionized water for each electrophoresis
run. Mix thoroughly before use.

10% APS (fresh daily)

100 mg ammonium persulfate
Dissolved in 1 ml of deionized water.

Gel Formulations (10 ml)

1.

Prepare the monomer solution by mixing all reagents except the TEMED and 10% APS.
Degas the mixture for 15 minutes.

30% Degassed
DDI H,0 Acrylamide/Bis *Gel Buffer 10% w/v SDS

Percent Gel (ml) (ml) (ml) (ml)
1% 6.1 13 25 0.1
5% 5.7 1.7 25 0.1
6% 54 2.0 25 0.1
7% 5.1 23 25 0.1
8% 4.7 2.7 25 0.1
9% 44 3.0 25 0.1
10% 4.1 33 25 0.1
11% 37 37 25 0.1
12% 34 4.0 25 0.1
13% 3.1 43 25 0.1
14% 2.7 47 25 0.1
15% 2.4 50 25 0.1
16% 2.1 53 25 0.1
17% 1.7 57 25 0.1

* Resolving Gel Buffer - 1.5 M Tris-HCI, pH 8.8
* Stacking Gel Buffer - 0.5 M Tris-HCI, pH 6.8
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2. Immediately prior to pouring the gel, add:

For 10 ml monomer solution:

Resolving Gel: 50 ul 10% APS and
5 Wl TEMED

Stacking Gel: 50 ul 10% APS and
10 Wl TEMED

Swirl gently to initiate polymerization.

Note: Prepare any desired volume of monomer solution by using multiples of the 10 ml
recipe. The volumes of APS and TEMED must be adjusted accordingly.

Warning: The catalyst concentration is very important! Webbing and incomplete well
formation can result from inaccurate catalyst concentration.

4.3 Discontinuous Native PAGE (Ornstein-Davis)?

Stock Solutions and Buffers

1. Acrylamide/Bis (30% T, 2.67% C)

87.6¢g acrylamide (29.2 g/100 ml)

24¢ N'N'-bis-methylene-acrylamide (0.8 g/100 ml)
Make to 300 ml with deionized water. Filter and store at 4 °C in the dark (30 days
maximum).

or, use:

Preweighed Acrylamide/Bis, 37.5:1 mixture
(Bio-Rad catalog number 161-0125, 150 g)

30% Acrylamide/Bis Solutions, 37.5:1 mixture
(Bio-Rad catalog number 161-0158, 500 ml)
(Bio-Rad catalog number 161-0159, 2 x 500 ml)

2. 1.5 M Tris-HCI, pH 8.8

2723 ¢ Tris base (18.15 g/100 ml)

80 ml deionized water
Adjust to pH 8.8 with 6 N HCI. Bring total volume up to 150 ml with deionized water and
store at 4 °C. Alternatively 1.5 M Tris-HCI, pH 8.8 (1 L) premixed buffer can be used
(Bio-Rad catalog number 161-0798).

3. 0.5 M Tris-HCI, pH 6.8

6¢g Tris base

60 ml deionized water
Adjust to pH 6.8 with 6 N HCL. Bring total volume up to 100 ml with deionized water and
store at 4 °C. Alternatively 0.5 M Tris-HCI, pH 6.8 (1 L) premixed buffer can be used
(Bio-Rad catalog number 161-0799).

4. Sample Buffer

5.55ml deionized water

1.25 ml 0.5 M Tris-HCI, pH 6.8

3.0ml glycerol

0.2 ml 0.5% (w/v) bromophenol blue
10.0 ml Total Volume

Store at room temperature.
Use: Dilute the sample at least 1:2 with sample buffer and heat at 95 °C for 4 minutes.

15



5.

10x Electrode (Running) Buffer, pH 8.3

303 ¢g Tris base asgh

1440 ¢ Glycine 72 g
Bring total volume up to 1,000 ml with deionized water. Do not adjust pH. Alternatively
electrophoresis running buffer 10x Tris/Glycine, 1 L (Bio-Rad catalog number 161-0734)
can be used.
Usage: Dilute 50 ml of 10x stock with 450 ml deionized water for each electrophoresis run.

Gel Formulations (10 ml)

1.

Prepare the monomer solution by mixing all reagents except the TEMED and 10% APS.
Degas the mixture for 15 minutes.

30% Degassed

Percent DDI H,0 Acrylamide/Bis *Gel Buffer
Gel (ml) (ml) (ml)
4% 6.2 1.3 25
5% 5.8 1.7 25
6% 55 2.0 25
7% 52 2.3 2.5
8% 4.8 2.7 25
9% 4.5 3.0 25
10% 42 33 25

* Resolving Gel Buffer - 1.5 M Tris-HCI, pH 8.8
" Stacking Gel Buffer - 0.5 M Tris-HCI, pH 6.8

2.

Immediately prior to pouring the gel, add:

50 ml APS and
TEMED (5 ul for Resolving Gels; 10 ul TEMED for stacking gels)
Swirl gently to initiate polymerization.

Note: Prepare any desired volume of monomer solution by using multiples of the 10 ml
recipe. The volumes of APS and TEMED must be adjusted accordingly.

4.4 Continuous Native PAGE

Stock Solutions and Buffers

1.

Acrylamide/Bis (30% T, 2.67% C)

87.6¢g acrylamide (29.2 g/100 ml)

24¢ N'N'-bis-methylene-acrylamide (0.8 g/100 ml)
Make to 300 ml with deionized water. Filter and store at 4 °C in the dark (30 days
maximum.)

or, use:

Preweighed Acrylamide/Bis, 37.5:1 mixture
(Bio-Rad catalog number 161-0125, 150 g)

30% Acrylamide/Bis Solutions, 37.5:1 mixture
(Bio-Rad catalog number 161-0158, 500 ml)
(Bio-Rad catalog number 161-0159, 2 x 500 ml)
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Sample Buffer

1.0 ml
3.0ml
0.2 ml
5.8 ml
10.0 ml

Electrophoresis Buffer

Glycerol

0.5% Bromophenol Blue

Deionized water
Total Volume

3. Continuous Buffers (McLellan)*

McLellan describes various continuous buffer systems from pH 3.8 to pH 10.2. Use the
table below to prepare 5x continuous non-denaturing PAGE electrophoresis buffers. Add
both the acidic and basic component to 1 liter of water. Do not adjust the pH. If the final pH
is outside the listed range discard the buffer and remake.

Basic Acidic
pH Component 5x Solution Component 5x Solution
3.8 Beta-Alanine 13.36 g/L. Lactic Acid 7.45 ml/L
(89.09 MW) 85% Solution
4.4 Beta-Alanine 35.64 g/L Acetic Acid 11.5 ml/L
(89.09 MW) 174 M
4.8 GABA 41.24 g/L. Acetic Acid 5.75 ml/L
(103.1 MW) 174 M
6.1 Histidine 23.28 g/l MES 29.5 g/LL
(1552 MW) (195.2 MW)
6.6 Histidine 19.4 g/ MOPS 314 g/L
(1552 MW) (209.3 MW)
7.4 Imidazole 14.64 g/L. HEPES 41.7 g/LL
(68.08 MW) (238.33 MW)
8.1 Tris 19.38 g/L. EPPS 37.85 g/l
(121.14 MW) (252.2 MW)
8.7 Tris 30.29 g/L. Boric Acid 7.73 g/L
(121.14 MW) (61.83 MW)
9.4 Tris 36.34 g/L CAPS 44.26 g/L.
(121.14 MW) (221.3 MW)
10.2 Ammonia 12.5 ml/L CAPS 22.13 g/LL
(14.8 M) (221.3 MW)

Dilute 200 ml of 5x buffer with 800 ml deionized water to prepare 1x electrophoresis

buffer. The final concentrations of buffer components will be.

pH Basic Component Acidic Component
3.8 30 mM Beta-Alanine 20 mM Lactic Acid
44 80 mM Beta-Alanine 40 mM Acetic Acid
4.8 80 mM GABA 20 mM Acetic Acid
6.1 30 mM Histidine 30 mM MES
6.6 25 mM Histidine 30 mM MOPS
7.4 43 mM Imidazole 35 mM HEPES
8.1 32 mM Tris 30 mM EPPS
8.7 50 mM Tris 25 mM Boric Acid
94 60 mM Tris 40 mM CAPS
10.2 37 mM Ammonia 20 mM CAPS
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Gel Formulations (10 ml)

1. Prepare the monomer solution by mixing all reagents except the TEMED and 10% APS.

Degas the mixture for 15 minutes.

30% Degassed Continuous
Percent DDIH,0 Acrylamide/Bis Buffer
Gel (ml) (ml) (ml)
4% 6.7 1.3 2.0
5% 6.3 1.7 2.0
6% 6.05 2.0 2.0

Note: Prepare any desired volume of monomer solution by using multiples of the 10 ml

recipe.

2. Immediately prior to pouring the gel, add:

For 10 ml monomer solution:
50 ul 10% APS
10 ul TEMED

Swirl gently to initiate polymerization.

Note: Below pH 6, TEMED becomes a less effective catalyst. Increase the concentration
of TEMED 5-fold to polymerize gels with a pH range between 4 and 6.

Section 5
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Section 6
Maintenance

Mini-PROTEAN 3 tank and lid,
electrode assembly, clamping frame

Casting stand and frame

Glass plates and combs

Rinse thoroughly with distilled water after
every use.

Rinse thoroughly with distilled water after
every use.

Wash with a laboratory detergent, then rinse
thoroughly with distilled water.

Limit submersion of Spacer Plates in strongly
basic solutions, such as >100 mM NaOH, to
less than 24 hours. Limit submersion in
chromic-sulfuric acid glass cleaning solution
to 2-3 hours. Prolonged submersion
compromises the integrity of the adhesive.
To preserve the longevity of the adhesive
bond, avoid extended submersion (>5 days) in
cleaning solutions made from Bio-Rad
cleaning concentrate (161-0722) or other
strongly basic detergents.
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Section 7

Troubleshooting Guide

Problem

Cause

Solution

1. "Smile effect" - band pattern
curves upward at both sides

of the gel.

2. \Vertical streaking of protein.

3. Lateral band spreading.

4.  Skewed or distorted bands.

5.  Lanes constricted at bottom
of gel.

6.  Run taking unusually long
time.

a. Center of the gel running
hotter than either end.

b.  Power conditions excessive.

a. Sample overload.

b.  Sample precipitation.

a. Diffusion out of the wells
prior to turning on the
current

b.  lonic strength of sample
lower than that of gel.

a.  Poor polymerization around
sample wells.

b.  Saltsin sample.

c.  Uneven gel interface.

a. lonic strength of sample
higher than that of
surrounding gel.

a.  Running buffer too
concentrated.

b.  Excessive salt in sample.

19

a.

Buffer not mixed well or buffer
in upper chamber too
concentrated. Remake buffer,
insuring thorough mixing,
especially when diluting 5x or
10x stock.

Decrease power setting from
200 V to 150 V or fill lower
chamber to within 1 cm of top
of Short Plate.

Dilute sample, selectively
remove predominant protein
in the sample, or reduce
voltage by about 25% to
minimize streaking.
Centrifuge sample before
addition of SDS sample
buffers, or decrease % T of
resolving gel.”

The ratio of SDS to protein
should be enough to coat
each protein molecule with
SDS, generally 1.4:1. It may
require more SDS for some
membrane protein samples.
For example, SDS in sample
can be increased to 4% and/or
in running buffer increased to
0.4%.

Minimize the time between
sample application and
power start up.

Use same buffer in sample as
in gel or stacking gel.

Degas stacking gel solution
thoroughly prior to casting;
increase ammonium persul-
fate and TEMED concentra-
tions by 25%; for stacking gel
or low%T, leave APS the
same and double the TEMED
concentration.

Remove salts by dialysis,
desalting column, Micro Bio-
Spin columns, etc.

Decrease the polymerization
rate. Overlay gels very
carefully.

Desalt sample and neighboring
samples.

Check buffer protocol, dilute
if necessary.

Desalt sample.



Problem Cause Solution
7.  Runtoo fast, poor resolution. a.  Running or reservoir a. Check buffer protocol,
buffer too dilute. concentrate if necessary.

b.  Voltage too high. b. Decrease voltage by
25-50%.

8. Doublets observed where a.  Aportion of the protein a. Prepare fresh sample buffer
a single protein species may have been solutions if over 30 days old;
is expected (SDS-PAGE) reoxidized during the run or increase 2-mercaptoethanol
may not have been fully concentration in the sample
reduced prior to run. buffer; substitute DTT for BME.
9. Observe fewer bands than a.  Protein(s) migrating at the a. Increase % T of resolving
expected and one heavy dye front. gel.”
band at dye front.

b.  Protein degradation. b.  Use protease inhibitors, e.g.
PMSF, etc.

10. Upper buffer chamber leaks. a.  Upper buffer chamber over a  Keep level of buffer below
filled. the top of the Spacer Plates.

b.  Improper assembly. b.  Be sure u-shaped electrode
core gasket is clean, free of
cuts, and lubricated with buffer.
Be sure Short Plate is underthe
notch on the gasket, not on top
of it and press down on elec-
trode assembly when closing
cams of the frame.

11. Leaking during gel casting. a.  Chipped glass plates. a. Insure glass plates are free of
flaws.

b.  Spacer Plate and Short b. Insure cassette is aligned

Plate not level. correctly.
c.  Casting Stand gasket is c. Replace casting stand gaskets.
flawed or worn out.
12. Poor end well formation. a. Incorrect catalyst a. Prepare fresh catalyst solution,
concentration. or increase catalyst concentra-
tion of stacking gel to
0.06% APS and 0.12% TEMED.
b.  Monomer solution not b.  Degas monomer solution
degassed. Oxygen inhibits immediately prior to casting the
polymerization. stacking gel.
13. Webbing/excess acrylamide a. Incorrect catalyst a. Prepare fresh catalyst solution,
behind the comb. concentration. or increase catalyst concentra-
tion of stacking gel to
0.06% APS and 0.12% TEMED.
14. The pressure cams on the a.  Abuild up of a powder a. Rinse or wipe off the powder

casting frame are difficult
to close or make a noise
when closed.

residue at the pivot point
of the pressure cams.

*Polyacrylamide gels are described by reference to two characteristics:

1) The total monomer concentration, (%T) and

2) The crosslinking monomer concentration (%C).

g acrylamide + g bis-acrylamide

Total Volume

g bis-acrylamide

g acrylamide + g bis-acrylamide

X 100%

x 100%
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Section 8
Product Information and Accessories

Catalog
Number Description

Mini PROTEAN 3 Systems

165-3301 Mini-PROTEAN 3 Electrophoresis System, 10 well, 0.75 thick-
ness, complete system includes 2 combs, 5 sets of glass plates,
casting stand, 2 casting frames, sample loading guide, 2 gel
releasers, and Electrophoresis Module

165-3302 Mini-PROTEAN 3 Electrophoresis Module, for Ready Gel precast
gel applications, includes electrode assembly, clamping frame,
tank, lid with power cables, mini cell buffer dam, 2 gel releasers

165-3375 Mini-PROTEAN Il Upgrade Kit, includes Mini-PROTEAN 3
Clamping Frame and Electrode Assembly

165-3314 Mini-PROTEAN 3 Cell/PowerPac 300 System, 100/120 V
165-3315 Mini-PROTEAN 3 Cell/PowerPac 300 System, 220/240 V
165-3316 Mini-PROTEAN 3 Cell/PowerPac Junior System, 100-240 V
165-3317 Mini-PROTEAN 3 Cell and Mini Trans-Blot® module
Casting Modules

Each casting module includes 2 combs, 5 sets of glass plates, casting stand,
2 casting frames, and the appropriate Sample Loading Guide.

0.5 mm spacer 0.75 mm spacer 1.0 mm spacer 1.5 mm spacer

5 well comb NA 165-3327 165-3332 165-3338
9 well comb NA 165-3328 165-3333 165-3339
10 well comb 165-3325 165-3329 165-3334 165-3340
15 well comb 165-3326 165-3330 165-3335 165-3341
Prep/2D comb NA 165-3331 165-3336 165-3342
IPG comb NA NA 165-3337 165-3343

Hand Cast Gel Accessories and Replacement Parts

165-3303 Mini-PROTEAN 3 Casting Stand, 1

165-3304 Mini-PROTEAN 3 Casting Frame, 1

165-3305  Mini-PROTEAN 3 Casting Stand Gaskets (replacement), 2
165-3308 Mini-PROTEAN 3 Short Plates, 5

165-3309 Mini-PROTEAN 3 Spacer Plates with 0.5 mm spacers, 5
165-3310 Mini-PROTEAN 3 Spacer Plates with 0.75 mm spacers, 5
165-3311 Mini-PROTEAN 3 Spacer Plates with 1.0 mm spacers, 5
165-3312 Mini-PROTEAN 3 Spacer Plates with 1.5 mm spacers, 5
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Catalog
Number

Description

Other Replacement Parts

165-3306
165-3307
165-3201
165-3146
165-3203
165-3132
165-3130
165-3320
165-3149
165-3157
161-0990
165-2975
165-2948
165-2949
900-7680-8

Mini-PROTEAN 3 Clamping Frame, 1
Mini-PROTEAN 3 Electrode Assembly, 1
Sample Loading Guide, 9 well (red), 1
Sample Loading Guide, 10 well (yellow), 1
Sample Loading Guide, 12 well (green), 1
Sample Loading Guide, 15 well (blue), 1
Buffer Dam, 2

Mini PROTEAN 3 Gel Releaser, 5
Replacement Electrode Assembly Gaskets, 2
Gaskets, for precast carbohydrate gels, 2
Empty Cassettes, 1.0 mm Ready Gel, 10
Buffer Tank and Lid, replacement
Replacement Power Cables

Cell Lid with Power Cables

Replacement Platinum Wire, cathode, 8 inches

900-7680-13 Replacement Platinum Wire, anode, 13 inches

Combs
0.5 mm spacer 0.75 mm spacer 1.0 mm spacer

5 well comb NA 165-3352 165-3357
9 well comb NA 165-3353 165-3358
10 well comb 165-3350 165-3354 165-3359
15 well comb 165-3351 165-3355 165-3360
Prep/2D comb NA 165-3356 165-3361
IPG comb NA NA 165-3362
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Section 9
Warranty Information

The Mini-PROTEAN 3 cell is warranted for 1 year against defects in materials and

workmanship. If any defects should occur during this warranty period, Bio-Rad Laboratories
will replace the defective parts without charge. However the following defects are specifi-

cally excluded.

1. Defects caused by improper operation.

2. Repairs or modifications done by anyone other than Bio-Rad Laboratories or their
authorized agent.

3. Damaged caused by accidental misuse.

4. Damage caused by disaster.

5. Common consumable replacement parts including platinum wire, the rubber gaskets, and
glass plates.

6. Damage caused by the use of organic solvents.

For inquiry or request for repair service, contact your local Bio-Rad office.

Warranty Information
Model

Catalog Number

Date of Delivery

Serial Number

Invoice Number

Purchase Order No
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Bio-Rad
Laboratories, Inc.

Life Science
Group

Web site www.bio-rad.com Bio-Rad Laboratories Main Office 2000 Alfred Nobel Drive, Hercules, CA 94547, Ph. (510) 741-1000, Fx. (510) 741-5800
Also in: Australia Ph. 02 9914 2800, Fx. 02 9914 2889 Austria Ph. (01) 877 89 01, Fx. (01) 876 56 29 Belgium Ph. 09-385 55 11, Fx. 09-385 65 54
Brazil Ph. 55 21 507 6191 Canada Ph. (905) 712-2771, Fx. (905) 712-2990 China Ph. 86-10-8201-1366/68, Fx. 86-10-8201-1367
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Germany Ph. 089 318 84-177, Fx. 089 318 84-123 Hong Kong Ph. 852-2789-3300, Fx. 852-2789-1257 India Ph. (91-124)-6398112/113/114, Fx. (91-124)-6398115
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Korea Ph. 82-2-3473-4460, Fx. 82-2-3472-7003 Latin America Ph. 305-894-5950, Fx. 305-894-5960 Mexico Ph. 52 5 534 2552 to 54, Fx. 52 5 524 5971
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Sweden Ph. 46 (0)8-55 51 27 00, Fx. 46 (0)8-55 51 27 80 Switzerland Ph. 061-717-9555, Fx. 061-717-9550 United Kingdom Ph. 0800-181134, Fx. 01442-259118
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Mini Trans-Blot®
Electrophoretic
Transfer Cell

Instruction Manual

Catalog Numbers
170-3930
170-3935
170-3989
170-3836

For technical support call your local Bio-Rad office, or in the U.S., call 1-800-4BIORAD (1-800-424-6723)






Note

Assembly and Disassembly

To insure best performance from the Mini Trans-Blot® electrophoretic transfer cell,
become fully acquainted with these operating instructions before using the cell to transfer
samples. Bio-Rad recommends that you first read these instructions carefully. Then
assemble and disassemble the cell completely. After these preliminary steps, you should
be ready to transfer a sample.

Wash Cell Before Use

Bio-Rad also recommends that all Mini Trans-Blot electrophoretic transfer cell components
and accessories be cleaned with a suitable laboratory cleaner (such as Bio-Rad Cleaning
Concentrate, catalog number 161-0722) and rinsed thoroughly with distilled water before
use.

Warranty

Model

Catalog Number

Date of Delivery

Warranty Period

Serial Number

Invoice Number

Purchase Order Number

Bio-Rad Laboratories warrants the Mini Trans-Blot electrophoretic transfer cell against
defects in materials and workmanship for 1 year. If any defects occur in the instrument dur-
ing this warranty period, Bio-Rad Laboratories will repair or replace the defective parts free.
The following defects, however, are specifically excluded:

1. Defects caused by improper operation.

2. Repair or modification done by anyone other than Bio-Rad Laboratories or an authorized
agent.

Use of fittings or other spare parts supplied by anyone other than Bio-Rad Laboratories.
Damage caused by accident or misuse.

Damage caused by disaster.

Corrosion due to use of improper solvent or sample.

o o~ w

For any inquiry or request for repair service, contact Bio-Rad Laboratories after
confirming the model and serial number of your instrument.
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Section 1
Introduction

Blotting was first performed by Southern in 1975 with the transfer of DNA from
agarose gels to nitrocellulose membranes.! Since that time, blotting has been applied to
RNA2“ and proteins® € in both agarose and polyacrylamide gels. To circumvent the
inefficiencies observed in various capillary transfers, electric current has been adopted for
eluting proteins from polyacrylamide gels, as first described by Towbin et al. in 1979.7 The
use of electrophoretic transfer has also been applied to DNA and RNA blotting.813. 30
Numerous publications have dealt with the topic of protein electrophoretic transfer
techniques.'#2% There have also been reviews summarizing the expanding literature being
generated on electrophoretic blotting methodology.26 27 31

The Mini Trans-Blot® tank is part of Bio-Rad's modular Mini-PROTEAN® Tetra system.
The unique feature of this electrophoresis system is that the electrode modules are
interchangeable. After finishing gel electrophoresis, remove the electrode module from the
buffer tank, insert a new electrode module, add new buffer, and the next electrophoresis
application can be performed.

The Mini Trans-Blot module accommodates two cassettes for electrophoretic transfer.
The Mini Trans-Blot module is useful for blotting either protein or nucleic acid from both
agarose and acrylamide gels. It is also capable of blotting isoelectric focusing gels from
horizontal electrophoresis cells, or DNA and RNA gels from the Mini-Sub® submarine
electrophoresis cell. For applications where the gel is larger than 7.5 x 10 cm, or when
there are more than two mini gels to be transferred, the larger standard Trans-Blot® cell
(catalog #170-3910 or 170-3946), Criterion™ Blotter (catalog #170-4070, 170-4071) or the
Trans-Blot® SD semi-dry cell (catalog #170-3940) should be used.

The heart of the Mini Trans-Blot cell is its electrode module. This module has the
capacity to hold two gel cassettes between parallel electrodes only 4 cm apart. The driving
force for blotting applications is the voltage applied over the distance between the electrodes.
This short 4 cm electrode distance allows generation of higher driving forces to produce
efficient protein transfers. A second feature of the electrode module is that it is offset to
accommodate a blue cooling unit. The cooling unit, which is completely contained within
the Mini Trans-Blot cell, absorbs the Joule heat generated during rapid electrophoretic
transfers. The advantages of having an internal cooling unit include elimination of an
expensive external cooling bath and avoidance of cumbersome cooling tubing. Other features
of the Mini Trans-Blot cell include gel holder cassette latches for easy handling, color
coordinated cassettes and electrodes to insure proper orientation of the gel during transfer,
and an efficient design which simplifies insertion and removal of the cassettes from the
electrode assembly. These features result in an electrophoretic transfer system which is
easy to use and produces excellent blotting results.



1.1 Specifications

Construction

Electrode module

Gel holder cassettes
Electrodes

Buffer chamber and lid
Cooling unit

Overall dimensions
Mini Trans-Blot cell
Gel holder dimensions

Maximum gel size

Buffer capacity

With cooling unit
Without cooling unit

Cleaning

Chemical compatibility

Molded polysulfone

Molded polycarbonate

Platinum wire 0.254 mm diameter
Molded polycarbonate
Polyethylene

16 (L) x 12 (W) x 18 (H) cm
10x11cm

7.5x10cm

950 ml
1,150 ml

Use mild soap and warm water to clean the
electrodes, cassettes, and buffer tank. Use special
care when cleaning the electrode cards. Avoid
stretching or breaking the platinum wires. Do not
use abrasives or strong detergents. Rinse the
fiber pads under hot water and then in distilled,
deionized water.

The Mini Trans-Blot cell components are not
compatible with chlorinated hydrocarbons
(e.g., chloroform), aromatic hydrocarbons
(e.g., toluene, benzene), or acetone. Use of
organic solvents voids all warranties.



1.2 Safety Instructions

Power to the Mini Trans-Blot cell is supplied by an external DC voltage power supply.
This power supply must be ground isolated in such a way that the DC voltage output floats
with respect to ground. All of Bio-Rad’s power supplies meet this important safety requirement.
Regardless of which power supply is used, the maximum specified operating parameters
for the cell are:

150 VDC === Maximum voltage limit
40 Watts Maximum power limit
50°C Maximum ambient temperature limit

lid assembly, providing a safety interlock to the user. Current to the cell is broken when the
lid is removed. Do not attempt to circumvent this safety interlock, and always turn the
power supply off before removing the lid, or when working with the cell in any way.

i Current to the cell, provided from the external power supply, enters the unit through the

Important: This Bio-Rad instrument is designed and certified to meet IEC1010-1* safety
standards. Certified products are safe to use when operated in accordance with the instruction
manual. This instrument should not be modified or altered in any way. Alteration of this
instrument will:

e Void the manufacturer's warranty
e Void the IEC1010-1 safety certification
e Create a potential safety hazard
Bio-Rad is not responsible for any injury or damage caused by the use of this instrument for

purposes other than for which it is intended or by modifications of the instrument not
performed by Bio-Rad or an authorized agent.

*[EC1010-1 is an internationally accepted electrical safety standard for laboratory instruments.



Section 2
Mini Trans-Blot® Cell Assembly
and Preparation for Transfer

2.1 Mini Trans-Blot Cell Description and Assembly of Parts

Lid

Fiber pad

Filter paper
Membrane
Gel

Filter paper
Fiber pad

Gel holder
cassette

Electrode
module

Blue cooling
unit (keep
frozen at —20°C)

Buffer tank




2.2 Preparation for Blotting
Store the blue cooling unit in your laboratory freezer at —20°C until ready to use. After use,
rinse the outside container with water and return the cooling unit to the freezer for storage.

1. Prepare the transfer buffer. (See Section 3.3 for buffer formulation. Using buffer chilled
to 4°C will improve heat dissipation.)

2. Cut the membrane and the filter paper to the dimensions of the gel or use precut
membranes and filter paper. Always wear gloves when handling membranes to prevent
contamination. Equilibrate the gel and soak the membrane, filter paper, and fiber pads
in transfer buffer (15—20 min depending on gel thickness).

3. Prepare the gel sandwich.

Place the cassette, with the gray side down, on a clean surface.

Place one pre-wetted fiber pad on the gray side of the cassette.

Place a sheet of filter paper on the fiber pad.

Place the equilibrated gel on the filter paper.*

Place the pre-wetted membrane on the gel.”

Complete the sandwich by placing a piece of filter paper on the membrane.*

Add the last fiber pad.

* Removing any air bubbles which may have formed is very important for good results. Use a glass
tube or roller to gently roll out air bubbles.

Fiber pad
Filter paper
Membrane
Gel

Filter paper
Fiber pad




4. Close the cassette firmly, being careful not to move the gel and filter paper sandwich.
Lock the cassette closed with the white latch.

5. Place the cassette in module. Repeat for the other cassette.

6. Add the frozen blue cooling unit. Place in tank and fill to the "blotting" mark on the tank.




7. Add a standard stir bar to help maintain even buffer temperature and ion distribution in
the tank. Set the speed as fast as possible to keep ion distribution even.

8. Put on the lid, plug the cables into the power supply, and run the blot. Refer to Section
3 for run times and voltage settings with various buffers.

9. Upon completion of the run, disassemble the blotting sandwich and remove the membrane
for development. Clean the cell, fiber pads, and cassettes with laboratory detergent and
rinse well with deionized water.



2.3 Acidic Transfers

If transferring under acidic conditions, switch the gel and membrane in the set up
instructions. This will place the membrane on the cathode side of the gel. Under acidic
conditions, proteins will transfer in the opposite direction going toward the negative cathode.

Section 3
Transfer Conditions

3.1 General Guide to Transfer Buffers and Running Conditions

Table 3.1 provide guidelines for power conditions using different buffers. Power conditions
are provided for various run times. Where multiple conditions are displayed, the higher the
voltage, the less time required for the run. Always use the blue cooling unit.

Table 3.1. Guide to Buffers and Running Conditions

Standard Field High Intensity Field
Buffer Overnight Transfer 1 Hour Transfer
SDS-PAGE Gels Buffer AorBorC Buffer AorBorC
A: 25 mM Tris, pH 8.3, 192 mM 30V, constant 100 V, constant
glycine, with or without 90 mA 350 mA
20% MeOH and .025%—0.1% SDS
B: 48 mM Tris, pH 9.2, 39 mM glycine,
with or without 20% MeOH and
.025%—-0.1% SDS
C: 10 mM NaHCOQO,, 3 mM NaCOQO,,
pH 9.9, with or without 20% MeOH
and .025%—0.1% SDS
DNA and RNA
TAE: 20 mM Tris, pH 7.8, 10 MM 30V, constant 80V, constant
sodium acetate, 0.5 mM EDTA. 100 mA 500 mA
TBE: 50 mM Tris, pH 8.3,
50 mM sodium borate, 1.0 mM EDTA.
Native Gels
25 mM Tris, pH 8.3, 30 V, constant 100 V, constant
192 mM glycine. No methanol. 90 mA 350 mA
Isoelectric Focusing, Native Gels,
Basic Proteins, Acid Urea Gels*
0.7% acetic acid. 30V, constant 100 V, constant

100 mA 350 mA

*Please refer to Section 2.3 before transfering.



3.2 Notes on Electrophoretic Transfer Conditions
These variables will change total resistance and thus the current readings:

e Alterations in buffer make-up, i.e., addition of SDS, or changes in ion concentration
due to addition of acid or base to adjust the pH of the buffers

e  Gel pH, ionic strength, and percentage of acrylamide, especially if the gel has not
been properly equilibrated

*  Number of gels; current increases slightly as the number of gels increases

¢ Volume of buffer; current increases when volume increases

e  Platinum mass; current increases when mass increases

e Transfer temperature; current increases when temperature increases

e Time in transfer at which reading was taken; current normally increases as the
buffering capacity diminishes with progress of the run

Pre-equilibration of gels (15-20 min)

All electrophoresis gels should be pre-equilibrated in transfer buffer prior to electrophoretic
transfer. Pre-equilibration will facilitate the removal of contaminating electrophoresis buffer
salts and neutralization salts (salts resulting from the denaturation of nucleic acids prior to
transfer). If the salts are not removed, they will increase the conductivity of the transfer
buffer and the amount of heat generated during the transfer. Also, low percentage gels will
shrink in methanol buffers. Equilibration allows the gel to adjust to its final size prior to
electrophoretic transfer.

Current limits

The PowerPac® Basic power supply is capable of a 75-watt output. Unless a current
limit is set, uncontrolled conductivity changes may result in full power being delivered to the
Mini Trans-Blot® cell. The gel holders may warp, and the transfer buffer may boil and
evaporate (further increasing conductivity). This would result in a potential safety hazard.
Refer to the PowerPac Basic power supply instruction manual for setting current limits and
run times. The Mini Trans-Blot cell is also compatible with the PowerPac HC power supply.

Use of a stir bar during transfer

For all blotting applications a stir bar must be placed inside the Mini Trans-Blot cell and
the entire unit be placed on a stir bar mixer, so that the transfer buffer is stirred during the
course of the experiment. This will help to maintain uniform conductivity and temperature
during electrophoretic transfer. Failure to properly control transfer buffer temperature
results in poor transfer of macromolecules and poses a potential safety hazard.

Transfer buffer pH

Do not adjust the pH of transfer buffers unless specifically indicated. Adjustments of the
transfer buffers pH, when not indicated, will result in increased buffer conductivity. This is
manifested by a higher than expected initial current output and a decreased resistance. It is
recommended that the buffer conductivity and resistance be checked with the PowerPac
Basic power supply before starting each transfer.



Transfer buffer recommendations

Use only high quality, reagent grade methanol. Contaminated methanol can result in
increased transfer buffer conductivity, as well as poor transfer of macromolecules. Do not
reuse transfer buffers or dilute transfer buffers below recommended levels. Reuse of transfer
buffers is not advised, since these buffers have most likely lost their ability to maintain a
stable solution pH during transfer. Dilution of transfer buffers below their recommended
levels is also not advised, since this will decrease buffering capacity.

Voltage limits

Do not increase voltage settings beyond those indicated in Table 3.1. If overnight
transfers at low voltages are ineffective for your application, and higher voltages are
necessary, transfer times must also be decreased. Failure to do so may result in a potential
safety hazard.

3.3 Buffer Formulation

All formulas provided below are for a total volume of 1 L of buffer. Approximately 950 ml
of buffer are required for the Mini Trans-Blot cell with cooling unit. Ethanol can be used in
place of methanol in all buffer formulations.

Do not add acid or base to adjust pH of the following buffers. Methanol should be
analytical reagent grade, as metallic contaminants in low grade methanol will plate on the
electrodes.

Note: Some pH electrodes will not perform a proper measurement for the pH of Tris
buffers. If the pH of the buffer is off, check to make sure the electrode is designed to work
with Tris buffers. If the pH electrode functions properly for Tris buffers and the pH is below
8.0, remake the buffer.

25 mM Tris, 192 mM glycine, 20% v/v methanol, pH 8.3
Mix 3.03 g Tris, 14.4 g glycine, and 200 ml of methanol; add distilled deionized water
(ddH,0)to 1 L.

25 mM Tris, 192 mM glycine, pH 8.3
Mix 3.03 g Tris and 14.4 g glycine; add dd H,O to 1 L.

48 mM Tris, 39 mM glycine, 20% v/v methanol, pH 9.2
Mix 5.82 g Tris and 2.93 g glycine in ddH,O, add 200 ml methanol.
Add to 1 L with ddH,0.

48 mM Tris, 39 mM glycine, pH 9.2
Mix 5.82 g Tris and 2.93 g glycine.
Add ddH,Oto 1 L.

10 mM NaHCO,, 3 mM NaCO,, 20% methanol, pH 9.9
Mix 0.84 g NaHCO, and 0.318 g NaCO, in ddH,O, add 200 ml methanol.
Add to 1 L with ddH,O.
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1.0x TBE (Tris-Borate EDTA), pH 8.3
90 mM Tris-Borate, 1 mM EDTA

5x stock solution
54 g Tris base
27.5 boric acid
20 ml 0.5 M EDTA (pH 8.0)

Add 200 ml 5x stock solution to 800 ml ddH20 to make 1x working solution.

1x TAE (Tris-Acetate EDTA)
40 mM Tris-Acetate, 1 mM EDTA

50x stock solution
242 g Tris base
57.1 ml glacial acetic acid
100 ml 0.5 M EDTA (pH 8.0)

Add 20 ml 50x stock solution to 980 ml ddH,O to make 1x working solution.

Section 4
Strategies for Optimizing Electrophoretic Transfer

4.1 Optimizing Protein Transfer

Generally, quantitative elution of denatured high molecular weight proteins is difficult.
The following tactics, alone or in combination, will increase transfer efficiency.

Vary gel composition

Gradient gels are often more effective than single gel concentrations for elution of a
wide range of molecular weight proteins.

Lower the total monomer to create a more porous gel.

Increase or decrease the percentage of crosslinker. A 5.26% C gel will contain the
smallest pore size of all gels no matter what the concentration of acrylamide. Decrease
in %C will make gels more porous with little loss in resolution.

grams bis x 100
grams bis + grams acrylamide

%C=

Increase transfer time

An initial control should be performed to determine the time required for complete
transfer.'” 24 Times may vary from as little as 30 minutes to as long as overnight.
Remember all overnight applications should be performed at 30 volts to minimize heating
problems.

Increase the power

Initial controls should be performed to evaluate the efficiency of increasing the V/cm as
well as its effects on the temperature of transfer. The temperature increase may change
buffer resistance and subsequent power delivered, as well as the state of protein denaturation,
thus affecting transfer efficiency.
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Reduce buffer strength

Dilution of transfer buffer results in lower current at any given voltage. This will allow the
use of higher voltages without excessive heating. However, be aware not to dilute the
buffer below its buffering capacity.

Vary buffer type and pH

Maximize charge-to-mass ratio. It appears that alcohols present in SDS transfer buffer
strip SDS from proteins. Basic proteins in Tris, glycine, methanol buffer at pH 8.3 may
assume a state near isoelectric neutrality and thus transfer poorly. For example, lysozyme
exhibits this behavior. Buffers with pH of 9.5 to 10.0 have shown much better elution and
binding characteristics for basic proteins such as lysozyme and histones.*!

Different buffer types at similar V/cm may yield different efficiencies. Generally, Tris
buffers allow more efficient transfer than acetate or phosphate buffers.

Add detergent

Addition of 0.1% SDS detergent to Tris, glycine, methanol buffer has been reported to
increase transfer efficiency.* SDS, however, increases relative current, power, and heating.
Also, temperatures below 10°C may precipitate the SDS so the starting buffer temperature
will be higher. SDS may also affect the antigenicity of some proteins. SDS will aid in eluting
the proteins from the gel, but it may reduce the binding efficiency of those proteins to the
membrane.*?

Eliminate alcohol from the transfer buffer

Alcohol in the transfer buffer improves binding of proteins to nitrocellulose only.
Elimination of alcohol results in increased transfer efficiency but diminishes binding to
nitrocellulose. Transfer efficiency is increased because alcohol causes gel pores to contract
resulting in capture of large molecular weight proteins within the gel matrix. Use of PVDF
membrane for protein transfers eliminates the alcohol requirement, and constitutes a logical
strategy for analysis of high molecular weight or difficult-to-transfer proteins.2¢ 27 PVDF
must be wetted in 100% methanol but may then be used in buffer without methanol.

Limited protease treatment

A protocol for protease digestion of protein during transfer has been published.??
Efficient transfer without loss of immunological reactivity was reported.

Alter membrane type

Both nitrocellulose and PVDF can be used for protein transfer.

Alter gel system

If possible, use nondenaturing gradient pore gels for separation of proteins. Isoelectric
focusing gels, or native gels, may be considered if separation by molecular weight is not
mandatory.
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Enhance gel-membrane contact

Failure of molecules to bind efficiently to the membrane, caused by poor gel-membrane
contact, is often confused with inefficient elution. Poor contact is usually due to excess
moisture in the gel-membrane interface. Proper technique and the use of a test tube or
glass pipet as a “rolling pin” should assure good contact. Proper selection of filter paper
spacers will help assure good compression. Gel and membrane equilibration in transfer
buffer for 15—20 min prior to transfer will help prevent shrinking of either component during
transfer, and will eliminate reactants such as urea or SDS from the gel.

4.2 Optimizing DNA and RNA Transfer

Problems with elution of nucleic acids can be solved by altering the gel percentage. It
may be somewhat more difficult to quantitatively transfer large amounts of DNA used in
genomic blots. Agarose gels over 6 mm thick are not compatible with the Mini Trans-Blot.
The following tactics should be considered for optimizing elution in such transfers.

Alter gel composition

Lower % total monomer or % crosslinker for polyacrylamide gels.
Lower % agarose. This allows better elution of high molecular weight DNA.

Alter DNA denaturants

It has been found that glyoxal denaturation allows more efficient elution of DNA than
NaOH. Boiling polyacrylamide gels to denature DNA has also been found to give excellent
results.!” Base denaturation often causes polyacrylamide gels to weaken and stick to blotting
membranes.

Section 5
Choice of Blotting Membranes

5.1 Protein Blotting Membranes
Nitrocellulose Membrane

Nitrocellulose membranes have been used extensively for protein binding and
detection.”-20.23.24.27 They can be easily stained for total protein by a dye stain (Amido
Black, Coomassie Blue, Ponceau S, Fast Green FCF, etc.),?” or the more sensitive
Colloidal Gold Total Protein Stain, and also allow either RIA, FIA, or EIA.” Nitrocellulose
has a high binding capacity of 80—100 pg/cm?. Nonspecific protein binding sites are easily
and rapidly blocked, avoiding subsequent background problems. No pre-activation is
required. Low molecular weight proteins (especially <15,000 daltons) may be lost during
post transfer washes, thus limiting detection sensitivity.'® Smaller pore size nitrocellulose
membrane
(0.2 um), has been shown to be effective in eliminating this loss.?” Large proteins
(>100,000 daltons) denatured by SDS may transfer poorly due to the addition of alcohol to
the transfer buffer. Alcohol increases binding of SDS-proteins to nitrocellulose, but decreases
pore sizes in the gel. Elimination of alcohol from SDS-protein transfers results in considerably
diminished binding. Adding SDS (up to 0.1%) to the transfer buffer increases the transfer
efficiency of proteins, but reduces the amount of binding to the membrane.'” Also, SDS
increases the conductivity of the buffer and the heat generated during transfer.

13



PVDF Membrane

Polyvinylidene difluoride (PVDF) membrane is an ideal support for amino-terminal
sequencing, amino acid analysis and immunoassays of blotted proteins. PVDF retains
proteins under extreme conditions of exposure to acidic or basic conditions, and in the
presence of organic solvents. Greater retention during sequencing manipulations enhances
the likelihood of obtaining information from rare, low abundance proteins, by increased initial
coupling and higher repetitive yields. In addition, PVDF membrane exhibits better binding
efficiency of blotted material in the presence of SDS in the transfer buffer. PVDF must first
be wetted in 100% MeOH but can then be used in buffer, which does not contain MeOH.

5.2 DNA and RNA Blotting Membranes

Zeta-Probe® Nylon Membrane

Nitrocellulose is not a suitable medium for electrophoretic transfer of nucleic acids, as
high concentrations of salt (>10x SSC) are required for efficient binding.'® Molecules
<500 bp are not bound at all, even at high salt. Low resistance results when an electric
current is passed through a solution of high salt. This causes potentially damaging high
currents (and power) even at very low voltages. Since V/cm is the eluting force, inefficient
transfer occurs under conditions required for proper binding. Zeta-Probe membrane allows
efficient binding of all sizes of single stranded DNA and RNA in the presence of low ionic
strength buffers.'® Zeta-Probe membrane is an ideal alternative to nitrocellulose for the
transfer of nucleic acids. Binding is more stable through post transfer washes, and
reprobing may be performed as many as 10 times.

14



Table 5.1 Guide to Protein Blotting Membranes

A variety of blotting membranes is available for immunoblotting, each with particular

advantages depending on the needs of the experiment. The physical properties and
performance characteristics of a membrane should be evaluated when selecting the
appropriate transfer conditions.

Binding
Capacity
Membrane Pore Size (ng/cm?) Notes
Nitrocellulose 0.45 pm 80-100 General purpose protein blotting membrane
0.2 ym
Supported 0.45 pm 80-100 Pure nitrocellulose cast on an inert synthetic support;
Nitrocellulose 0.2 ym increased strength for easier handling and for reprobing
PVDF 0.2 pm 170-200 High mechanical strength and chemical stability, used for
protein sequencing and western blotting; enhanced
binding in the presence of SDS. Must be wet in alcohol
before equilibration in buffer
Nylon 0.2 pm 170 Recommended for nucleic acids

Note: Nucleic acids cannot be transferred to nitrocellulose by electrophoretic blotting. Use Zeta-Probe membrane.

Section 6
Troubleshooting Guide

6.1 Electrophoretic Transfer

Poor electrophoretic transfer (as detected by staining the gel)—proteins

1.

Transfer time is too short.
¢ Increase the transfer time
Power is too low.

e Always check the current at the beginning of the run. The current may be too low
for a particular voltage setting. If the buffer is prepared improperly, the conductivity
may be too low, and not enough power will be delivered to the cell. See the power
guidelines for specific applications in Section 3

¢ Remake the buffer or increase the voltage
e Try the high intensity blotting option
Power supply circuit is inoperative, or an inappropriate power supply was used.

e Check the fuse. Be sure the voltage and current output of the power supply match
the needs of the blotting instrument

Transfer apparatus is assembled incorrectly, and the proteins are moving in the wrong
direction.

e The gel/membrane sandwich may be assembled in the wrong order or the cassette
is inserted in the tank facing the opposite orientation. Check the polarity of the
connections to the power supply

e Use a pre-stained protein standard to assess transfer efficiency after blotting
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5. Charge-to-mass ratio is incorrect.

e Try a more basic or acidic transfer buffer to increase protein mobility. Proteins near
their isoelectric point at the pH of the buffer will transfer poorly. (It has been suggested
that buffer pH should be 2 pH units higher or lower than the pl of the protein of
interest for optimal transfer efficiency.)

6. Protein is precipitating in the gel.

e Try using SDS in the transfer buffer. SDS can increase transfer efficiency, but can
also reduce binding efficiency to nitrocellulose and affect reactivity of some proteins
with antibodies

¢ An excess of methanol will lead to protein precipitation. Try decreasing methanol
content

7. Methanol in the transfer buffer is restricting elution.

¢  Reduction of methanol results in increased transfer efficiency of proteins from the
gel, but it also diminishes binding to nitrocellulose

8. Gel percentage too high.

e Reduce %T (total monomer) or %C (crosslinker). A 5.26% C (with bis as the
crosslinker) will produce the smallest pore size gel. Decreasing from this concen-
tration will increase the pore size and increase transfer efficiency

Poor transfer—nucleic acid
1. Gel percentage is too high.

e Reduce the %T or %C in the acrylamide gel or reduce % agarose in an agarose
gel

e Prior to transfer, cleave DNA in 0.25 M HCI or RNA in dilute NaOH

2. Transfer time is too short or power conditions are too low.

e Increase the transfer time, or try high intensity transfer

3. DNA or RNA cannot be transferred electrophoretically to nitrocellulose, since high salt
concentrations are required for efficient binding.

e Use Zeta-Probe membrane instead of nitrocellulose

Swirls or missing bands; diffuse transfers

1. Poor contact between the membrane and the gel. Air bubbles or excess buffer remain
between the blot and gel.

e Use a test tube or pipet as a rolling pin, and roll over the membrane carefully in
both directions until air bubbles and excess buffer are removed from between gel
and membrane, and complete contact is established

e Use thicker filter paper in the gel/membrane sandwich

* Replace the fiber pads. Pads will compress with time, and will not hold the membrane
to the gel

2. Power conditions are too high.

e Always check the current at the beginning of the run. The current may be too high
for a particular voltage setting. If the buffer is prepared improperly, the conductivity
may be too high, resulting in excessive power delivered to the cell. See the power
guidelines for specific applications in Section 3
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3. The membrane is not properly wet or has dried out.

White spots on the nitrocellulose membrane indicate dry areas where protein will
not bind. If wetting does not occur immediately by immersion of the sheet in transfer
buffer, heat distilled water until just under the boiling point, and soak the membrane
until completely wet. Equilibrate in transfer buffer until ready for use

Because of the hydrophobic nature of PVDF, the membrane must be prewet in
methanol prior to equilibration in aqueous transfer buffer. Do not let membrane dry
after wetting. Rewet in methanol if necessary

4. The gel electrophoresis may be at fault.

Artifacts of electrophoresis may be produced by poor polymerization, inappropriate
running conditions, contaminated buffers, sample overload, etc

Gel cassette pattern transferred to blot

1.

Contaminated or thin fiber pads are used.

Replace the fiber pads, or thoroughly clean the contaminated pads

Excessive amounts of protein were loaded on the gel, or too much SDS was used in
the transfer buffer. Proteins can pass through the membrane without binding, and
recirculate through the tank blotting system.

Reduce the amount of protein on the gel, and SDS in the transfer buffer. Reduce

transfer duration or add a second sheet of membrane to bind excess protein

The transfer buffer is contaminated.

Make fresh solutions. Transfer buffer solution cannot be reused

Poor binding to the membrane—nitrocellulose

1.

Nitrocellulose requires 20% methanol in the transfer buffer for optimal protein binding.

Make sure the buffer contains the proper amount of methanol

Proteins may be transferring through the nitrocellulose.

Use PVDF (higher binding capacities) or 0.2 pm nitrocellulose (smaller pore size).
Decrease the voltage if using the high intensity option

Mixed ester celluloses bind proteins poorly.

Use pure nitrocellulose

Proteins <15,000 daltons may show diminished binding to 0.45 pm nitrocellulose, or
may be washed from the membrane during assays.

To increase stability of binding, proteins can be crosslinked to nitrocellulose with
glutaraldehyde

Use PVDF membrane, which has higher binding capacities

Use Tween-20 detergent in the wash and antibody incubation steps. Reduce or
eliminate the more stringent washing conditions

SDS in the transfer buffer will reduce binding efficiency of proteins.

Reduce or eliminate the SDS from the transfer buffer
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6. The membrane may not be completely wet.

White spots on the membrane indicate dry areas where protein will not bind. If
wetting does not occur immediately by immersion of the sheet in transfer buffer,
heat distilled water until just under the boiling point, and soak the membrane until
completely wet. Equilibrate in transfer buffer until ready for use

Poor binding to the membrane—PVDF

1. The membrane may not be completely wet.

Because of the hydrophobic nature of PVDF, the membrane must be prewet in
alcohol prior to equilibration in aqueous transfer buffer. Follow the directions in the
product insert

2. The membrane may have been allowed to dry during handling.

A completely wet membrane has a gray, translucent appearance. White spots will
form on the surface of the membrane, indicating that it has been allowed to dry.
Since proteins will not bind to the dry spots, rewet the membrane with methanol
and re-equilibrate in transfer buffer
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Section 7
Product Information

Catalog
Number Product Description

Mini Trans-Blot® Cell

170-3930 Mini Trans-Blot Electrophoretic Transfer Cell, includes 2 gel holder

cassettes, 4 fiber pads, modular electrode assembly, blue cooling unit,
lower buffer chamber, and lid with cables

170-3935 Mini Trans-Blot Module, same as 170-3930 without lower buffer chamber

and lid

170-3989 Mini Trans-Blot Cell and PowerPac Basic Power Supply
170-3836 Mini Trans-Blot Cell and PowerPac HC Power Supply

Mini Trans-Blot Cell Accessories

170-3931 Mini Gel Holder Cassette
170-3932 Filter Paper, 7.5 x 10.5 cm, 50
170-3933 Fiber Pads, 8 x 11 cm, 4
170-3934 Blue Cooling Unit
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