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Total Protein Analysis as a Reliable Loading Control for Quantitative Fluorescent Western Blotting,2013. doi:10.1371/journal.pone.0072457.
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Invariable stoichiometry of ribosomal 180 a I - 1808 a '
proteins in mouse brain tissues with aging

Susan Amirbeigiarab, Parmian Kiani, Ana Velazquez Sanchez, Christoph Krisp,
Andriy Kazantsev, Lars Fester, Hartmut Schltter, and ' Zoya lgnatova

PNAS November &, 2019 116 (45) 22567-22572; first published October 21, 2019
https:/idoi.org/10.1073/pnas. 1912060116

'i a8
40 l--.* 40 '."

R ao

12




RePlex TN

—IRBHERHE T REFEN (2 IRE
e, SR MER)

ARTHFERIS. RICRBEBGN
TERNEERINZE A

FFASimple WesternFeRIRERIERRS
EMHEHN B EE

Load Matrix and Sample
[T XY

Separate & Immobilize

Antibody 1 Immunoprobe

*
[ 2
{ 3

Detect and Quantitate Target 1

J\

RePlex (remove antibody from 1st Immunoprobe)

Antibody 2 Immunoprobe (or Total Protein Assay)

{ = e ]
{ = = ]
[ 2 £

Detect and Quantitate Target 2

© 2020 Bio-Techne®. All rights reserved.



RELLEN:2

(1. EaIR SR

\_

 INEE
« B3
o« N

~N

7l Loading Buffer

Peel off immediately before
placing in instrument

(2. it

« inmarker |
/(L=
« INF A&

- fn—ir |
=i |
« & JER

3 S /—
-H%%ﬁ%ﬁ
« BUINFERR

- EER

J

SRl







=MEREIAZN

LN I T A A A O A

R

40 66 116 180 230
MW (kDa)

R IEF/E EE

—/MaEsS= =0 ]/ £S R nmy V=
R SRR e st
F (IE=)

F—IREMEERREFFEUFRENESE




=, WESTERN
R e

800,000 sample

700,000

1:40 HEK-GFP
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Exposure: HDR
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200,000

100,000

12 40 66 180 230

_ MW (kDa) i .
Peak Height || Peak Area Peak Area S/N
Sample Primary Mame Position MW (kDa Height Area % Area  Conc (ng. Width 5/M Baseline

1:40 HEK-GFP Gt anti... 422 24 23869 25194 849 845 3084
1:40 HEK-GFP Gt anti... 445 33 117124 170768 13.7 3928 3224
1:40 HEK-GFP Gt anti... 540 64 162824 276943 16.0 4221 386.7
1:40 HEE-GFP Gt anti... 504 119 12403.2 178493 135 1206 4194
1:40 HEK-GFP Gt anti... 620 155 7630257 9340434 11.5 29468.0 4321
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Pipet Sample .
Run Gel Separated
proteinsin gel
Build transfer

sandwich \[

S Table 1. Reproducibility (intermediate precision) of Simon™

to blot

Separated proteins

Wash 3 times Primary antibody onblot

Experiment Concentration in p.g/mL

Sample 1 Sample 2 Sample 3

= p106 p86
Chemiluminescent Manual data Result

substrate assessment 21 9 1 38 60

256 138 53
The error in quantitative gel electrophoresisestern blotting was investigated con- 220 125 63

sidering the purity testing of erythropoietin. The overall error was over 35% relative 242 131 53
standard deviation. However, an analysis of variance elucidated that the interoperator 94 238 121 60
variability was the dominant error source, which already explained almost 80% of the 235 130 57
total variance. Careful compilation and investigation of the possible error sources 7 16 2 £
strongly indicates that the immunoreaction after blotting and the subsequent color
reaction are the major error sources in this case. 6

7 6 9|
merex B

Koller, A. and H. Watzig (2005). "Precision and variance components in Rustandi, R. R., et al(2012). "Qualitative and quantitative evaluation of Simon, a
quantitative gel electrophoresis." Electrophoresis 26(12): 2470-2475. new CE-based automated Western blot system as applied to vaccine
development." Electrophoresis 33(17): 2790-2797.
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The impact of integrin 2 on granulocyte/
macrophage progenitor proliferation
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Relative GATAT mRNA >
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Relative GATA2 mRNA D

<

!

w
N
<

Li-JiE ZHANG,® CEN YAN,® SARAH SCHOUTEDEN,® Xiao-Juan Ma,® DonG ZHAD,?
THORSTEN PETERS,® CATHERINE M. VERFAILUE,® YING-MEI FEng (03P

BMC #1000 #2500 #5000
GAPDH P B 5KD
+/+CM -1-CWN

GATA1 . -
GAPDH I e o I O I <0
‘.

Key Words. granulocyte/macrophage progenitors  integrin [§2 » FceRl * GATA2 » proliferation

1§2§EWestern Bloti&inl , i
RUNERst S RS T A : 1000747 i i s
1/\¥L =SB RICHARAENEER, EEHTR/IE, KNEE.

West@illl: 100004k (1851 30\68) BPAJEIZIGAPDHISS, 2500
MR (BFF2-30viE) BIRRSLLEsaBRENES.
LRRBERESEITHZ—

Transcriptional regulation of FceRla by GATA2. GMP were sorted out by FACS.
After protein concentration determination, equal amount of
GATA1, GATA2 and GAPDH expression were studied. Each sample was pooled from 2 to 4 mlce BEEERIAEM B =R ey

The impact of integrin 2 on granulocyte/macrophage progenitor proliferation. STEM CELLS 2018 HRERIREN LR T B RS =
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nathe Article | Published: 10 April 2019

Nitrosative stress drives heart failure
with preserved ejection fraction

Gabriele G. Schiattarella’?, Francisco Altamirano!, Dan Tong!, Kristin M. French!, Elisa Villalobos!, Soo Young Kim!, Xiang Luo!,
Nan Jiang!, Herman I. May', Zhao V. Wang!, Theodore M. Hill!, Pradeep P. A. Mammen!, Jian Huang', Dong . Lee?,
Virginia S. Hahn?, Kavita Sharma3, David A. Kass?, Sergio Lavandero’*°, Thomas G. Gillette! & Joseph A. Hill-¢*
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s sume e i | GAPDH

C WT  RhoA®A = 132 2-cellf£f5H,
T2 7 2 #3879

"L blOOd —-— Cit-K Simple wes&4t: 43 ul,
S o ——— GAPDH - : SCRRIEFEAO nl,
-—— '
EEFFEPRRFEFEFPRILEEZEFO 40— 40~

Cytokinesis failure in RhoA-deficient mouse erythroblasts involves  Broad histone H3K4me3 domains in mouse oocytes modulate

actomyosin and midbody dysregulation and triggers p53 activation. maternal-to-zygotic-transition, Nature.(2016)
BLOOD
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SMN p-ATM Merge

SVN__ _pCHK2__ erge p-DNAPKcs

Control @
Control O

siSMN
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p-BRCA1 Merge MN p-ATR Merge

Control T Scramble
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p-ATM

ATM

BiEMtE=ES (BARSMAKRR) 1BXER:

BRCA1

p-CHK2

——— | SMN (40KD) DNAPKcs (450KD) CHK1 (56KD) ATR (300KD) CHK2
p-ATR (62KD) BRCA1l (220KD) ATM (350KD) H2Ax (15KD) rH2AX (15KD)
SETX (35KD) Tubulin (55KD)

p-CHK1

CHK1

o AP Combined deficiency of Senataxin and DNA-PKcs causes DNA damage accumulation
s@q «jb o: x\@fzo\»:;@* DNAPKcs and neurodegeneration in spinal muscular atrophy. Nucleic Acids Research, 2018
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Gastric Normal
cancer epithelium

o&.o..oOio
'L
Tumor organoids Enrichment

with normal organoids + Nutlin3 of tumor organoids
— . <+~ APC

-A[+ GFB ) ®
-EGFIFGF10 ' (310 kDa)

GC . Normal-like (NL)
organoid organoid

< Truncateq
APC
EF independent

GC31 GC28 | GCO03 Gcm}

(kDa) |
44 ‘
b — BB DERK1/2

| SEXEEE AR
" - e PRRL Y Bk SR B PR
42— \ =

EF - - 48— NN e e < 3-actin
EGFRi - +

Divergent Routes toward Wnt and R-spondin Niche Independency during Human Gastric Carcinogenesis. Ce“
Nanki et al., 2018, Cell 174, 856-869 August 9, 2018
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1. Confirm with Lane View 2. Create Standard Curve

Curve

N ST S S PSP S S S SN S-S S S S S 8 59000
S R T R R R N
g TN RS K RS 0T P

AT W EaE I R *» v 170.000-
Y0 1830
80000 giope 2477

150,000, R-Sauared - 0.881
140,000
130,000

120,000

..--— 110.000

100,000

S S T 90.000-

PeakArea

20,000
70.000
60,000

50,000

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675
Concentration (pgiul)

i Peaks . i Capillaries

Sample Prim.. Cap Peak Name Positi.. MW (.. Height Area % Area Conc.. Width S/N Baseline
Jurkat Anti.. C1:2 1 AKT1 496 48743 70846 144 2786 137 23.. 1294
Jurkat Anti.. C1:2 2 rec. 533 2980.. 4209.. 856 1692 133 13.. 1426
Jurkat Anti.. C1:3 AKT1 495 41932 58858 185 2302 132 30.. 1329
Jurkat Anti.. CL3 rec... 533 2182.. 2596.. 815 1041 11.2 .. 1353
Jurkat Anti.. (14 AKT1 495 49123 57228 243 2237 109 97.4

Jurkat i €12 rec... 535 1320.. 1365.. 757 6250 57| R67- 1233
Jurkat | €113 AKT1 496 42353 44507 366 17.23 9.9 . 1134
Jurkat il [C1313 rec... 534 73609 77229 634 3125 99 52. 1046
Jurkat .. (€114 AKT1 498 39707 44205 536 1711 105 . 1292
Jurkat .. C1:14 rec... 535 36819 38299 464 60 98| F27.4 1299

G ST*/—_I—_\’%IL‘: EI\] E gﬂ A KT% E Jurkat Fios| FCLETS AKT1 499 42384 45984 715 10.2 . 1074
17.83 (pg/ul)

© 2021 Bio-Techne®. All rights reserved.
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D I AS ool Aoy of Sciences > PNAS: (EfJessHERA—iEAESHREETRER

of the United States of America

vy

?,% 52‘:%*?— O K K D el22 RACK1

M ES S FEYFR e qL
“mull” |l

ANHAZFIARJess, JAE
FRRAVNRATAE LR Y

ZHEBER (RPs) #1T 0.04

T8, H—SWEEKE - W ..

b, BT EERRE -= mhe’
%_gljzﬂ%éﬂgﬁ%—ﬂﬁﬁﬂﬁ - !-..* = !I'!< 3W 4M 7M 12M Uﬂ 4M 7M 12M ° 3W 4M 7M 12M
gﬂg/l:l ’ E*?(*E{ZIKEEE"J - Immunoblot Analysis. The immunoblot analysis was performed with liver

EEZKSIZig{%?TIZ:ﬁo sam ples using the ca pllllarg,;r lelectroplhorems system (Jess, Prt?telnS|mpIe) Frozen
tissues (n = 4 to 6 biological replicates) were homogenized separately and

12 12 fractionated in monosomal and polysomal fractions as prepared for the mass
spectrometry analysis (see above) and loaded on the Jess separation module (2
to 40 kDa and 12 to 230 kDa). Antibodies against RACK1, uS3, and elL22 were

*Um.j eSSHg ",E\EE ua_w" 1’E7§|0ading control , purchased from Santa Cruz Biotechnology. The corresponding RP peaks were
=74 hS — =1 1% - — = AJ— normalized to the total protein concentration using a protein normalization
mﬂ' 7xﬁ*¥nnlﬂjmgxqzﬁ*ﬂg*ﬁi\jmil‘*%° kit (ProteinSimple) and quantified using the Jess quantification module.
Invariable stoichiometry ofribosomal proteins in mouse brain tissues with aging. Proc Natl Acad Sci.2019 Nov 5;116(45):22567-22572.

© 2021 Bio-Techne®. All rights reserved.
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Data processing policy

Authors should make every attempt to reduce the amount of post-acquisitic
processing may be unavoidable in certain instances and is permitted provic
reflect that of the original. In the case of image processing, alterations mus
brightness, contrast, color balance). In rare instances for which this is not
color channel on a microscopy image), any alterations must be clearly stat
methods section. Groupings and consolidation of data (e.g., cropping of im
and blots) must be made apparent and should be explicitly indicated in the
comparisons should only be made from comparative experiments, and indi
across multiple figures. In cases in which data are used multiple times (e.g
performed simultaneously with a single control experiment), this must be cl
and the methods section. In the event that it is deemed necessary for prop:
authors will be required to make the original unprocessed data available to
manuscripts will be taken through a data presentation image screening pro

CellPress

Electrophoretic gels and blots

[ A

Quantitative comparisons between samples on different gels/blots are strongly
discouraged; if this is unavoidable, the figure legend must state that the samples derive
from the same experiment or parallel experiments and that gels/blots were processed in
parallel.

Re-arranged lanes that are non-adjacent in the gel must be clearly indicated in a
manner that delineates the boundary between the lanes. Re-arrangement of lanes
should be stated as such in the figure legend.

Loading controls (e.g. GAPDH, actin) must be run on the same blot. When sample
processing controls are run on different gels, they must be identified as such in the
figure legend. Cropped gels in the paper must retain all important bands.
High-contrast gels and blots are discouraged, as overexposure may mask additional
bands.

Authors should take care to check their manuscripts for the following (1) check figures
for duplications (2) check blots and gels for splicing of lanes (3) indicate whether panels
are sample processing or loading controls (4) ensure that the unprocessed scans

provided match the figures.

nature portfolio
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Contents lists available at ScienceDirect

rienrobiolosy of Aging ENHERNEETE, THEFEHR

journal homepage: www . elsevier.com/locate/neuaging

Sustained high levels of neuroprotective, high molecular weight, @C Mark
phosphorylated tau in the longest-lived rodent '

Miranda E. Orr, Valentina R. Garbarino, Angelica Salinas, Rochelle Buffenstein®

Department of Physiology and The Barshop Institute for Longevity and Aging Studies, University of Texas Health Science Center at San Antonio,
San Antonio, TX. USA

Days Months Years
Age: 0 4 3 6 2 7 12 15 30

66 - l--

—

45 - A Days Months Years
Age: 0 4 3 6 2 T 12 15 30

cdks) — — ——— — p—
p35'|—-—— E—
e e 1 T ——

GSK3) pSer-’I— re—

Specificity ER2|
ERK2 pThr'*/'%| —_— |
ﬂ

GAPD Hl— — =

Chemiluminescence

Recognizes Tau (4-repeat isoform RD4), Mr
45-65 kDa. Higher MW band (68-72 kDa)

represents phosphorylated Tau. REERat FiIEA, S8KDEMLM, BETauEMT SHILElSERES.
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Separation Module
« 2-40kDa%3 hﬁl‘hﬁﬂm
« 12-230kDaEBilFIE
« 66-440kDa ﬁ%‘ﬁ?ﬂﬁ
- 258 13 EMHEFRE

Detection Module
« Anti-Rabbit NIR
« Anti-Mouse NIR
« Anti-Rabbit IR
« Anti-Mouse IR

H =

Protein Normalization Assay Module for Jess
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1. Assay Module preparation

FOR CHEMILUMINESCENCE DETECTIO! FOR FLUORESCENCE DETECTION

0 PREPARE STANDARD PACK REAGENTS G DENATURE YOUR SAMPLES
e

(E2 Standard Pack) _’ D U U

Ladder

rigle
DTT (Clear Tube)

ey O MIX LUMINOL-S AND PEROXIDE (IF
pipettatip APPLICABLE)

Tk = o A prear
;;&'«—‘: Combine 200 pl Luminol-S and 200 ul &

microcentrifuge tube
Add 40 plL deionized water to make a 400 mM solution
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(EZ Standard Pack)

Step 1: ficHl 5X FL Master Mix

(EZ Standard Pack)

DTT (Clear Tube)

Add 40 L deionized water
to make a 400 mM solution

Reconstitute DTT
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AEn |
by pi te
U ﬁ 15
U
Add 20 pL 10X Sample Buffer

Add 20 L prepared 400 mM DTT solution

Add: DTT

10x Sample Buffer

HE T EEERR
Loading Buffer

Open, remove
3 tubes

—> VU

5X Huor

&\.rw /

Ladder

DTl

J

FE=marker

AT

Step 2: ekl FEinER (marker)

[V

(EZ Standard Pack)

LA

Open, remove
3 tubes

—’U

5X Fluor
Master

Biotinylated Ladder (Green Tube with Pink Pellet)

« Pierce foil with
pipette tip

« Gently mix
by pipette

ﬁ

u

1
|

Add 20 uL deionized water

Add:

20 uL H,0

U

Ladder

© 2021 Bio-Techne®. All rights reserved.



ELREH=

e PREPARE YOUR SAMPLES Vortex to mix Store on ice

The optimal protein concentration depends on the -95°C, 5 minutes
expression level of your protein. Dilute lysate as necessary -Vortex
with 0.1X Sample Buffer. i v

- Spin

Combine 1 part 5X Fluorescent Master Mix with 4 .
parts diluted lysate in a microcentrifuge tube (final
concentration 0.4 mg/mL for chemiluminescence or

Sample
1.0 mg/mL for fluorescence). Produce enough diluted

sample volume required for assay. 95°C BD?& 5 \%q];E/\/ \:l\i

-1 part 5X
Fluorescent Gemly mix

e SRR SRS

Close tube
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FEGRFE 0.1X Sample Buffer
(BEEZ&IRE0.2-2mg/ml)
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#:2Z5 Proteinsimple 2%y “Simple Western buffer compatibility table ", #IAX B ZFED M

1 {AF2 FL Master Mix
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A Evaporation sensitive

Peel off immediately before
placing in instrument

@ Biotinylated Ladder, 5 pL; QPrepared Samples, 3 pL
O Wes Antibody Diluent 2, 10 pL

O Wes Antibody Diluent 2, 10 pL; (] Primary Antibody, 10 pL

/SN NI EIE =N S - -

) Stre&tavidin-HRP, 1 %Ll @ Secondary HRP Conjugate, 10 pL

J

. Wash Buffer

500 pL/compartment

. 2.5 mL/row
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@ Biotinylated Ladder, 5 uL; QPrepared Samples, 3 uL

@ Wes Antibody Diluent 2, 10 uL

O Wes Antibody Diluent 2, 10 uL; () Primary Antibody, 10 pL

@ streptavidin-HRP, 10 uL; @Secondary HRP Conjugate, 10 ulL
(OLuminol-Peroxide Mix, 15 pL

. Wash Buffer

500 pL/compartment

. 2.5 mL/row

A Evaporation sensitive

Peel off immediately before
placing in instrument

A Evaporation sensitive

Peel off immediately before
placing in instrument

@Biotinylated Ladder, 5 pL;  Prepared Samples, 3 L

@ Milk-Free Antibody Diluent, 10 uL; () Protein Normalization Reagent, 10 ul.
O Milk-Free Antibody Diluent, 10 uL

O Milk-Free Antibody Diluent, 10 uL; () Primary Antibody, 10 L.

@ Streptavidin-HRP or -NIR, 10 uL; @) Secondary Antibody, 10 pL

() Luminol-Peroxide Mix, 15 pL (if applicable)

Wash Buffer
500 pl./compartment

A Evaporation sensitive

Peel off immediately before
placing in instrument

@Biotinylated Ladder, 5 L; (JPrepared Samples, 3 pL

(O Milk-Free Antibody Diluent, 10 uL

(O Milk-Free Antibody Diluent, 10 uL; (JPrimary Antibody Multiplex Mix, 10 pL
@ Streptavidin-NIR, 10 pL; () Secondary Antibody Multiplex Mix, 10 pL

Wash Buffer
500 pl/compartment

& Evaporation sensitive

Peel off immediately before
placing in instrument

@Biotinylated Ladder, 5 pL; () Prepared Samples, 3 ul

QAntibody Diluent (2 or Milk-Free), 10 uL

@ Antibody Diluent (2 or Milk-Free), 10 uL; () Primary Antibody for Probe 1, 10 pL
@5treptavidin-HRP or NIR, 10 pL; (9 Secondary Antibody for Probe 1, 10 pL

@ Antibody Diluent (2 or Milk-Free), 10 uL; () Primary Antibody for Probe 2, 10 pL
QAntibody Diluent (2 or Milk-Free), 10 uL; () Secondary Antibody for Probe 2, 10 uL.

Wash Buffer
500 pL/compartment

(Luminol-Peroxide Mix, 170 uL/compartment (for chemiluminescence only)

(JRePlex” reagent mix, 300 pL/compartment

Peel off immediately before
placing in instrument

@ Biotinylated Ladder, 5 pL; {J Prepared Samples, 3 ulL

@ Milk-Free, 10 pL; () Protein Normalization Reagent, 10 uL

@ Milk-Free, 10 pL; () Primary Antibody, 10 uL

@ Streptavidin-NIR, 10 pL; () Secondary NIR/IR Conjugate, 10 pl

. Wash Buffer
500 pL/compartment

Y/

A Evaporation sensitive

Peel off immediately before
placing in instrument

AR

@Biotinylated Ladder, 5 pL; ()Prepared Samples, 3 ul

@Antibody Diluent (2 or Milk-Free), 10 uL; 0 Total Protein labeling reagent, 10 L
(O Antibody Diluent (2 or Milk-Free), 10 pL

@ Antibody Diluent (2 or Milk-Free), 10 uL; () Primary Antibody for Probe 1,10 ul.
@5treptavidin-HRP or NIR, 10 uL; @ Secondary Antibody for Probe 1, 10 uL

@ Total Protein Streptavidin-HRP for Probe 2, 8 ul.

Wash Buffer
500 uL/compartment

(OLuminol-Peroxide Mix, 170 pL/compartment
(RePlex" reagent mix, 300 pL/compartment
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4000-863-973

PROTEINSIMPLE

(%J’ﬂ FluorChem
* Simple Imaging

SIMPLE YOUR PROTEIN ANALYSIS
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» Simple ELISA
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- * Simple Western
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