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My project involves...

Studying age-related changes in gene
expression in the bone marrow of aging mice



Background
.
Healthy Aging
O Balance of gene expression
“Inflamm-aging” (1)

1. Franceschi C, Bonafé M, Valensin S, Olivieri F, De Luca M, Ottaviani E, De Benedictis G. Inflamm-aging. An evolutionary perspective on immunosenescence. Ann N Y Acad
Sci. 2000 Jun;908:244-54.



Inflamm-aging
-]
Low-level inflammatory status/ up-regulation of
pro-inflammatory cytokines
Decline in adaptive immunity

O Highly specialized systemic cells and processes that
attack pathogens

Over-active innate immune system
o First line of defense
o Macrophages and neutrophils (Bone Marrow)



Importance of inflamme-aging

-]
Contribution to the development of chronic
diseases
O Infections
o Cardiovascular Disease
O Neurological Disease
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Hypothesis

Age-related changes in gene expression in the
bone marrow lead to over-activity of the
innate immune cells in the aging immune

system



Changes will either cause down- or up-
regulation of genes that are directly involved
with innate immune function and
inflammation



Significance of Findings

e
Gene Expression
Mechanism



Samples

-
RNA
o Bone Marrow

“Black 6”
Ages
O 3 months

O 25.5 months



Groups

545, 546B, 547 1 3 months
548B, 549, 550B 2 3 months
535, 536B, 537 3 3 months
538B,539,540B 4 3 months
559, 560B, 561 5 25.5 months
562B, 563, 564B 6 25.5 months
553, 554B, 555 7 25.5 months
556B, 557, 558B 8 25.5 months



Overview: Methods

- 000001
Synthesize complementary DNA (cDNA) from RNA
DNA microarray analysis
Computer analysis of genes



Overview: Methods

S
Mice
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Pool 1: 3 RNA Pool 2

Pool 1 cDNA Pool 2 cDNA Pool 3 cDNA Pool 4 cDNA Pool 5 cDNA Pool 6 cDNA Pool 7 cDNA Pool 8 cDNA

All then labeled, hybridized, and analyzed!

Pool 6

Pool 8

Pool 3 Pool 4 Pool 5 Pool 7




Synthesis of cDNA

Make complementary DNA (cDNA) from pooled
RNA

o Clean-up
Labeled using Klenow Fragment, exo-

O Large fragment of DNA polymerase |
o Cy3 Dye



Verification: Labeling




Next step
e ]
Hybridization
Use in DNA microarray



Overview of DNA Microarray
-]

Prepare Target mRNAs
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DNA Microarray Analysis
e ]
Collection of R e D
microscopic DNA
Spots
O Glass microscope
slide

Primary focus:

O Genes functioning in
immunity and
inflammation




Example: Microarray

1+Y2+Y3+Y4

1+02+03+04




Results

-]
Analyzed total: 44,170 genes

Of the total: 148 genes
o Significantly different between young and old

Control
O Young mice
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A closer look at a few important

genes...
-

Mus musculus tumor-associated calcium signal

Epcam i S tranducer 1, mRNA

Gpnmb 293 2 10E-05 Mus musculus glycoprotein (transmembrane) nmb,
mRNA

Cd5l 2.09 2.94E-05 Mus musculus CD5 antigen-like, mRNA

Ctsc 1.77 0.0008356 Mus musculus bone marrow macrophage cDNA

Slamf1l 1.63 0.0002085 Mus musculu§ signaling lymphocytic activation
molecule family member 1, mRNA

Ly6a 1.55 0.002406 (lz/Idcsnuse T-cell activating protein (TAP) mRNA, complete

Gm2344 0.63 0.0009404 Mus musculus S:Iml|al’ t9 CD79A antigen
(immunoglobulin-associated alpha)

Bach2 0.51 5.00E-06 Mus musculus BTB and CNC homology 2 (Bach2),

transcript variant 1, mRNA

Fam129c 0.48 2.00E-07 Mus Musculus adult male corpora quadrigemina cDNA



Future Work

-]
Confirmation
o RT-PCR
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