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Culture cells in vitro simulating in vivo environment

cell culture medium . cell culture incubator
Cell culture dish

Microscope
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Restriction
digest of
target DNA

Recombinant DNA Technology
Target DNA
Restriction
digest of
© Plasmnd DNA C

Plasrnid

Linearized
plasmid w ith Annealing
stickv ends
Insert DNA with sticky
ends cut with the same
restriction endonuclease
._
Ligation
Recombinant Unstable
plasrmid w ith annealed

target DNA construct
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GMQO genetically-modified organism

Non-GMO Soybeans
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Chromatography
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Abstract

Pratein thicls are an important component of mammalian inframitochondrial anticxidant defenses owing to

their selective interaction with reactive oxygen and nitrogen species (ROS5 and RMS). Reversible
= '-_ g i I i madifications of protein thiols resulting from these interactions are also an important aspect of redox signal
transduction. Therefore, to assess how mitochondria respond to cxidative stress and act as nodes in redosx
signaling pathways, it is important to measure general changes to protein thicl redox states and also to
= * : d identify the specific mitochondrial thiol proteins invohved. Here we cutline some of the approaches that can
be used to accomplish these goals and thereby infier the multiple roles of mammalian mitochondrial protein
thicts in antioxidant defense and redox signaling.

1. Introduction
e L
! :_ C W Mitochondria are central to much of metabolism and are also a major source of reactive oxygen species
I_'l' CE T {ROS) within the cell; consequently, there is considerable interest in mitochondrial interactions with ROS
: _: : : under both normal and pathological conditions (Balaban et al., 2005, Finkel, 2005 and Murphy, 2009). The

proximal ROS produced in mitochondria is superoxide {(- 2 } which is rapidly converted to hydrogen

percxide (H,O,) by the aclion of manganese supercxide dismutase (Mn30D) in the mitechondrial matrix
SR HONEY A mnaine s in which mitnckendeia desl with and reennnd fo H O s throoek 3 cacias of
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4. Protocol

5

6

Detecting weak protein—protein interacti._.

. Step 1: Protein Transfer to a_ Mem_... /X L[:[ﬁ j_[_‘ “3 A1l HX \ emiluminescent 2011, Journal of Bioscience and Bioengineering  more
. Step 2: Western Blot Detection usi . \ —= /j—\‘ A 7&,\_\[‘ y J2K 9
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=
= ofetting is a powerful and commeoenly used tool to identify and quantify a specific protein in a complex

— mixture (Towbin et al., 1979). The technique enables indirect detection of protein samples immobilized on a

nitrocellulose or polyvinylidene flucride (PWVDF) membrane.

Keywords

Horseradish peroxidase (HRP); Nitrocellulose membrane; Polyvinylidene fluoride (FWVDF) membrane;
Protein transfer; SDS-PAGE; Western blotting

Video 19.2 1. Theory
Video 19.4 To detect the target protein, a primary antibody (polyclonal or monoclonal) against the target antigen is
= applied to the membrane as a probe. The membrane is washed and incubated with a horseradish peroxidase
B (HRP)-conjugated secondary antibody that is reactive toward the primary antibody. The membrane is
washed again and incubated with an appropriate lumincl-based chemiluminescent substrate. In the presence
EEEmm—— of HRP and a peroxide buffer, luminol oxidizes and forms an excited state product that emits light as it
EE Table 19.1 decays to the ground state. Light emission occurs only during the enzyme-substrate reaction and. therefore,
Viden 19.3 once the substrate in proximity to the enzyme is exhausted, signal cutput ceases. The signal is evaluated

with X-ray film or imaging instrumentation.

2. Equipment
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3. METHODS

In order to best preserve structure and cellular components within adi-
pose tissue and eliminate background fluorescence, pertusion fixation is rec-
ommended. Lower concentrations of fixanve are typically employed to
minimize auto-fluorescence. In addition, a gentle postfixation is beneficial
iuunedjate[? after tissue 15 remowed Al hinffers shonld he nsed ar fem-
perature unless stated other

This protocol is routinel;
tissue from different depots
experimental animal mode
The use of similar technig

be possible with some adaps

ArticlefHEl,

3.1. Perfusion, collectic

1. Euthanize animals via ¢/
fuse via slow intracardia
PFA in PBS, pH 7.4 (v
be via manual or pump

v

atrium will facilitate re

2. Excise white adipose nss
roperitoneal, inguinal, I

v EifE ) Journal B [fJResearch
X HEBEAEINE
S SE A A A 9

VREARLRL ) S 0 50 45 T X1
FHIE R b A F]

3.2. Blocking

To prevent fluorochrome-conjugated antibodies from nonspecific binding,
a blocking step 1s suggested. The addition of a detergent during the blocking
step is required for the detecoon of intracellular antigens (see Secuon 2.1).
5. Cut a piece from the fixed adipose tissue for staining. Typically this is
AE TR mrmd Caboomnanns i yhations are performed in 2 mL cylindri-

1 mL of blocking buffer (5% BSA in PBS,
I:king at room temperature. For staming

1 this step with intracellular stain buffer.

ition
;,cellulat stain blocking buffer if appropr-
ibody cocktail. Using a 2 mL microce-
t 1s typically sufficient to fully submerge
t solution and allow for efficient mixing.
tibody cocktail for 1 h at room temper-
ith gentle rocking. Antibody cocktail
two more times 1if stored at 4 °C for

itle rocking, 10 min per wash, with PBS,

(.51 cm” sized pieces or left intact.

3. Incubate in 5-10 mL of fixing buffer for 30 min at room temperature
with gentle rocking on a rotating platform. Make sure the ossue is
completely submerged in fixation buffer. Longer fixation may increase
auto-fluorescence.

4. Rinse away the fixing buffer with three, 10-min washes with PBS,
pH 7.4, under gentle rocking at room temperature. Tissues may be
stored at 4 °C in PBS, pH 7.4, for up to 2 weeks.

PH 70 (or ntraceliutar wash buffer if appropriate).

3.4. Secondary antibody incubation

10. Prepare fresh secondary antibody cocktail in 300 pL of antibody
staining buffer (or use intracellular stain buffer) and incubate with gen-
tle rocking for 1 h, covered, at room temperarure.

Note: Titration may be necessary depending on the antibody source. Our

laboratory typically uses AlexaFluor conjugated secondary antbodies

(Molecular Probes by Life Technologies) at a dilution of 1:250 for a final

concentration of 8 pg/mL.

If imaging vasculature structures, add the anti-isolectin antibody to the
secondary antibody cocktail, refer to Table 2.1 for recommended
CONCentrarons.

11. Repeat step 9.
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