CHAPTER III
MATERIALS AND METHODS

Cultures and treatments of microglial cells

To elucidate the role of iron on the expression of microglial matrix

metalloproteinases, I have selecte I ells, which are an immortalized rat

microglial cell line possessing.the ch: icroglia/brain macrophages as
previously described (Cheepsuathomn ef al., 2 - an in vitro model for these
| led at density 5x10" cells/well
S) supplemented Dulbecco’s
modified Eagle’s medi ‘M). Both v purchased. from HyClone. When cells
‘reached 80% confluencefthg' sgrur atic as decreased to 0% Cells were
2 h before the experiments. To

begin the treatments, the mediun ineach w pletely removed. Cells in each

well were gently washed with SW D once before adding freshly prepared

serum-free DMEM ,, ptaining: either 1 pg/ml-lipopolysaceharide (LPS) (Sigma); 50
pg/ml ferric ammonitm - e presence of FAC. Cells

in serum-free DMEM “Served as the untreated control. Times for treatments were

indicated in eaﬂ:ﬁé‘ﬁsﬂ% %Jw EJ’] ﬂ ‘j
QAN T NN TN

After 6 h treatments, total RNA from each condition was isolated using Trizol
reagent (Invitrogen). Briefly, the medium in each well was completely removed. The
cells were washed once with phosphate-buffered saline (PBS), pH 7.4. Then, Trizol
reagent (300 pl) was added into each well. The homogenates were placed on a low
speed rotator for 5 min at room temperature. This is to allow the complete dissociation

of nucleoprotein complexes. Next, the homogenates were transferred into steriled 1.5
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ml tubes. Then, chloroform (60 pl) was added into each tube followed by vortexing
vigorously for 15 seconds. The mixture was allowed to stay at room temperature for 5
min before centrifugation at 12,000 g for 15 min at 4°c. RNA in the colorless upper
aqueous phase was carefully transferred to a fresh tube. Then, isopropanol (150 pl)
was added into each tube. Each sample was stored at room temperature for 10 min and
centrifuged at 12,000 g for 10 min at 4°
at the bottom of the tube. The : i efully removed before adding iced-
cold 75% ethanol (300 pil ! & pellet for 5 min. Subsequently,

t the end of procedure, the

A will precipitate and form a white pellet

the pellet was centrifu
RNA pellets were all
dry completely as it its solt . Dissolve the RNA pellets in
RNase free water. T RNAC ained by spectophotometry was calculated.

using the formular belo

RNA (png) = Absorbance 40 diltition Actc

The solution containing R ed at -80°¢ until use.

L=

Revers transcrlptl i {cDNA synthesis, m Y )

A volume of ng total RNA from each sample was added into the reaction

mixture contaﬁluﬂw?ﬂ E\jfﬂ ?w m ﬂl Ps, random primer,

Ribonuclease inhibitor, Reverse transcnptase and RNase free water All reagents
were pqlwﬁfjoapﬂrﬁiim Wﬁ%ﬂﬂ‘rﬂr&lm for 10 min
incubated) at 42 ¢ for 60 min followed by inactivation at 99°¢ for 5 min. Then,
distilled water was added into each sample to a final volume of 100 pl. At this point,
each sample can be kept at -20°¢ until use. See appendix A for preparing the reaction

mix.
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Polymerase Chain Reaction (PCR)

The PCR reaction was performed in a total volume of 25 pl. A 'S pl of cDNA
(as described above) was use as templates for subsequént PCR reaction in the perkin
Elmer Thermocycle. PCR reaction was composed of distilled water, PCR buffer, INTP
mix, Taqg DNA polymerase (Promega) and primer pairs (see Table 4). To ensure there

was no genomic DNA contaminati RNA samples, the PCR reaction was

performed without reverse tr. 1 reaction, the RNase free water

was replaced the RNA s 4 ubsequently, amplified PCR
products were visualizedBy ¢ a 10 pl of each PCR product

and then loaded on to 1.5 %

was mixed with 2 pl of log ed, :

agarose gel containing ethi at 95 volts until front dye
reaches the end of gell Eg ofsize (of n»\ vas compared to the DNA
marker (100 bp ladder,#Fermentas).. No- " CR, produc \ vere observed in any control

reactions (data not shown)! g the reaction mix.

Gene

iNOS ATC CCG A/ " CGCTACA ( ! 311 i

GGC GAA GAA‘ TCC ACA ACT Cgy

Arﬂsuﬁl ANENTNEING

C TCC GTG ATG TCTAAG T

Y ‘ES‘ il ATRRNIINYINE -
A GTG ACA CTG CCT TCC TGA A

GAPDH AAG CTC ACT GGC ATG GCC TTC C 300 4

TTG GAG GCC ATG TAG GCC ATG AG

MMP-1 CTT GCG GGA ATC CTG AAG AAG TCT A 521 5
GCC AAG CTC ATG GGC AGC AAC AAT

MMP-10 GGA GAT GAC AGG GAA GCT GGA CT 870 6
TCG GAC TGC CCA GAA CTG ACT TC
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Protocol 1  Pre denature at 94°¢ for 4 min followed by 35 cycles of 94°¢ for 1 min,
58°¢ for 1 min, 72°¢ for 2 min with final extension at 72°¢ for 4 min
Protocol 2 Pre denature at 94°¢ for 4 min followed by 35 cycles of 94°¢ for 1 min,
60°¢ for 1 min, 72°¢ for 2 min with final extension at 72 °¢ for 4 min
Protocol 3  Pre denature at 94°c for 4 min followed by 32 cycles of 94°¢ for 1 min,

60°¢c for 1 min, 72% for 2 min with fi ension at 72°¢ for 4 min

ed by 3_5 cycles of 94°c for 1 min,

@oc for 4 min

Protocol 4  Pre denature at 94

61% for 1 min, 72%¢ for

62°¢ for 1 min, 72°¢ for inallextens .\;é;\ for 4 min
Protocol 6  Pre dena ’ b 32 cycles of 94°¢ for 1 min,

61°¢ for 1 min, 72°¢ for

Western blot analysis

the cells and was su ‘ 1nmicroglia The expression of

ferritin in the presence of j Jron LPS, or LPS lus iron was determined using rabbit anti

retein iS4 ’?W 08 G Fttge of Medicine

The Pennsylvanid State University, ‘USA) The e01ﬁc1ty of t antiserum was
el SRR T W BN o e
followmg% h treatments, total cells from each sample were collected and lysed in lysis
buffer containing 1% Triton-X 100. Total protein content in each sample was
quantified using the Bio-Rad protein determination assay (see appendix B). Then,
equal amounts (40 pg) of total protein from each sample was mixed with sample buffer
containing beta-mercaptoethanol, boiled for 10 min, and separated on 10% SDS-PAGE.

Then, proteins were transferred to PVDF membranes, blocked in 5% dry milk for 1 h
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at room temperature, rinsed with TBS, and incubated overnight at 4° in the primary
antibody (1 : 200). Subsequently, the membranes were washed with TBS containing
1% Tween 20 and incubated in the secondary antibody (1 : 500) goat anti-rabbit IgG
peroxidase conjugate (Sigma) for 1 h at room temperature. Bound antibodies were
visualized with 3,3’-diaminobenzidine tetrahydrochloride (DAB) (Sigma). Briefly, the
immunoblots were incubated for 5 min at room temperature in DAB solution prepared
W" e presence of 30% H,0, (100 ul) and
opped b¥rifi€ing the blot with TBS.

by dissolving DAB (6 mg) in

in centriprep-10 con § Concunen he ce onolayer was washed with

serum freeébMEM. | t- : condition was collected by

Bio-Rad protein detenm'xation assay

o R A TNARG: s

min and separdtéd on 10% SDS-PAGE. Then, proteins were transferred to PVDF

membaewqﬂﬁﬂ. ‘ogﬂ% (6161‘}%”@ Iaueﬂith TBS, and

incubatedd overnight at 4 ¢ in the primary antibodies; a mouse monoclonal anti-rat
MMP1 (1 : 200, Calbiochem) or in a mouse monoclonal anti-human beta actin (1 :
1000, Sigma). Subsequently, the membranes were washed with TBS containing 1%
Tween-20 and incubated in appropriated secondary antibody a goat anti-mouse IgG

(H+L) peroxidase conjugate (1 : 2000: Sigma) for 1 h at room temperature. Bound

antibodies were visualized with the chemiluminescent substrate for the detection of
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HRP purchased from Pierce. See appendix B for assembly of apparatus, preparation of

slab gel and buffer preparations.

Zymography

MMP-9 and MMP-2 releases were measured by zymography in the serum-free

supernatant collected from cultur f er rat microglial or human fibroblast

according to the protocol prey ous ; es amapun ef al., 2003; Chauvet ez

by centrifugation at in ~centripre oncentrators. Total Protein

2 u‘sing the Bio-Rad protein
determination assay. Samp @ c “for MMP-9\and 120 pg/lane for MMP-2)
were mixed with 2x non-reddcing-sampie biiffer and incubated for 10 min at room

temperature. Proteins were separ ee-by 107 SDS-polyacrylamide gel electrophoresis
A

containing 1 mg/ml fie siS, | gels were washed in

— ¥

renaturing buffer for "K t cnzymatic activity. The gels

1

‘were then incubated ovmight at 37 ¢ in developing buffer The gelatinolytic activity,
after staining wj ﬂo ‘sﬁ ?]em Wm Tri?gainst a dark blue
1
background of t gj e relative ‘molecular weights of the clear bands were
: . : . € : - .
determi ﬁg.jrajg rqul mqﬁﬂﬂnﬂlxﬁ fEIassembly of
apparatus, préparation of & ax;zdg: er preparations. '

Phagocytosis

To assay phagocytic activity of rat microglial cells under different cell culture
conditions, cells were plated at 5x10" cells/well in 96-well plates in the presence of 5%

FBS and allowed to grow for 24 h. To begin the experiment, the medium was
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removed and fresh serum-free DMEM containing either 1 pug/ml LPS, 50 pg/ml ferric
ammonium citrate (FAC), or LPS plus FAC was added to the cells. Untreated cells in
serum-free DMEM were served as a control group. At 24 h later, the medium was
removed. The cell monolayers were washed twice with freshly prepared serum-free
DMEM before adding a assay mixture containing p-Nitro blue tetrazolium chloride
(NBT) (Sigma) and zymosan A suspe sion (ﬁnal concentration 300 ug/ml) (Sigma).

Serum-free DMEM containing g onl NB Asfserved as negative control previously

described by Schopf et al., 1984. (see v lls were incubated at 37%¢ in the
E ' L —

atmosphere containin ‘ \\\w,\ e set up in duplicate. Then,
NBT/zymosan soluti \ \\f\ ach well were washed with

0'ul) was added to each well

followed by DMSO ( ; \\\p\ \

0 ; \ e mixed vigorously and the
plates were read the abs ( -u 1 : . \

Statistical analysis

All data were presented as means  and's tandard err 1 0f means (mean + SEM).
T )
One way analysis o f' as used to compare the .

significance between tlm control and the treatment groups The p-value of less than:

”‘S“”“ﬁ*ﬁ’{fﬁ“ﬁﬂmw NS
ama\mmwﬂﬂmaa
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