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Evolution of Current
Microarray Technology
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Cluster Analysis of Z Transformed Data
(experiment number = 54)

Donor T cells

Jurkat T cells
D1 D2 D3




Genes differentially expressed in Jurkat vs Donor T cells
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NIA ImmunoArray
Condition specific regulation of CTNNB1, Myc

and IFNG expression in stimulated donor T cells
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OVCARS8 human ovarian cancer

OVCAR cells were transfected with one of two key
regulatory subunits of Protein Kinase A (PKA).

PKA Regulatory Subunit 1A (Rla) induces a hyper-proliferative state

PKA Regulatory Subunit 2B (RII3) causes a quasi-differentiated phenotype

C RIo RIIﬁ 9 RNA samples

27 independent labelings
;- 27 arrays (9 Affymetrix, 9 Agilent, 9 Illumina)
Data was normalized appropriately for
-- the specific array type.

Cheadle, C., Nesterova, M., Johnson, N., Becker, K. and Y-S.
Cho-Chung. (2008), PKA Regulatory Subunits Define an Axis
of Cellular Proliferation/Differentiation in Ovarian Cancer
Cells. BMC Med Genomics. 2008 Sep 26;1:43.
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Correlation matrix — all samples
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FFPE RNA — RT-PCR estimates of
degradation

B 16A(FFPE) W 16F(EtOH) 33F(FFPE)
H 219(FFPE) 219(Frozen)

» QPCR was
performed
using 1 ng v
RNA per %
reaction. -
o
> Ct. ave s 15 m

the mean of
duplicates for
each sample.

(2}

o

huACTB huGAPDH huPGK1

Amplicon size 171 bp 122 bp 75 bp

T | Amplicon | 2rum) 215(FPE) IBA(FPE) IBHEADH 33HFFPE)
21.0 - - - -

huGAPDH 122 bp
huPGK1 75bp




A combination of transcriptional analysis, bioinformatics, and
drug screening reveals mechanisms of global dysregulation in a
single gene knock-out mouse embryonic stem cell line.



Tristetraprolin (TTP) - aka ZFP36

*a basic proline-rich 33.6 KD protein.

*TTP destabilizes TNF-alpha mRNA after binding directly to the
ARE of the 3-prime UTR of the TNA-alpha mRNA.

*AU-rich elements (AREs) in the 3-prime untranslated regions
(UTRs) of unstable mRNAs dictate their degradation.

*Human miR16 containing an UAAAUAUU sequence that is
complementary to ARE sequences, is required for ARE-RNA
turnover and requires the ARE-binding protein TTP.



TTP deficient knock-out mice

Mice made deficient in TTP by gene targeting
appeared normal at birth, but soon manifested
marked medullary and extramedullary myeloid
hyperplasia associated with cachexia, erosive
arthritis, dermatitis, conjunctivitis, glomerular
mesangial thickening, and high titers of anti-
DNA and antinuclear antibodies.

Treatment of young TTP-deficient mice with
antibodies to tumor necrosis factor a (TNFa)
prevented the development of essentially all
aspects of the phenotype. These results
indicate a role for TTP in regulating TNFa
synthesis, secretion, turnover, or action.

A pathogenetic role for TNF alpha in the syndrome of cachexia, arthritis, and autoimmunity resulting from

tristetraprolin (TTP) deficiency. Taylor GA, Carballo E, Lee DM, Lai WS, Thompson MJ, Patel DD, Schenkman DI, Gilkeson GS,
Broxmeyer HE, Haynes BF, Blackshear PJ. Immunity. 1996 May;4(5):445-54
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TNF mRNA & Protein Levels:
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smooth significant erosions

low significantly elevated
normal similar to human

Rheumatoid Arthritis

1. The mouse arthritis phenotype could be almost entirely prevented by injecting TNF antagonist;

2. TNF and TTP play pivotal roles in the pathogenesis of rheumatoid arthritis;

3. TTP binds TNF mRNA 3’'UTR to promote its degradation; TTP is the key arthritis suppressor;

4. TNF antagonist has been approved by FDA as the first-choice drug to treat human rheumatoid arthritis.

Phillips k, et al. PNAS, 2004, 101: 2011; Kontoyiannis et al. Imnmunity, 1999,10:387



Mouse Embryonic Fibroblasts (MEFs) +/- TTP

Cell Line Characterization:

TTP KO

MEFS 10% FBS Protein Western Blot to detect
m treatment Extraction TTP protein Expression
MEF \,




Cell Line Characterization & TNF-induced TTP Expression

Cell Line Characterization:
TTPKO TTPWT

0o 2 0 2 Time after 10% FBS (h)

Induction of TTP Protein upon TNF Stimulation:
TTP KO TTP WT

O 05 1 2 4 8 12 0 05 1
Time after TNF stimulation (h)

10 ug/ml

TNF: 30 ug/ml
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I TOLL-LIKE RECEPTOR SIGMALING PATHWAY I
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The Connectivity Map: using gene-expression signatures
to connect small molecules, genes, and disease.

Lamb J, Crawford ED, Peck D, Modell JW, Blat IC, Wrobel MJ, Lerner J, Brunet JP, Subramanian A, Ross KN,
Reich M, Hieronymus H, Wei G, Armstrong SA, Haggarty SJ, Clemons PA, Wei R, Carr SA, Lander ES, Golub TR.

Science. 2006 Sep 29;313(5795):1929-35.

BIOLOGICAL STATE REFERENCE DATABASE CONNECTIONS
OF INTEREST (PROFILES)
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Immune response genes

Cell cycle genes



Expression of microRNA-targeted gene sets is decreased in KO/WT

microRNA expression is upregulated in KO/WT
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Expression of microRNA-targeted gene sets is reversed by drug treatment
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rank cmap name mean n enrichment p specificity percent non-null
1 worinostat 0.664 12 0.918 0.0503 100
trichostatin A 0.582 182 0.827 0.0332 96
trifluoperazine 0.534 16 0.785 0 93
wortmannin 0.602 18 0.749 0 94
sirolimus 0.589 44 0.723 95
thioridazine 0.484 20 0.715 90
prochlorperazine 0.425 16 0.705 87
LY-294002 0.614 61 0.684 86

fluphenazine 0.455 18 0.662 94
valproic acid 0.276 57 0.32 57
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Tristetraprolin regulates Cyclin D1 and c-Myc mRNA
stability in response to rapamycin in an Akt-dependent

manner via p38 MAPK signaling.
Marderosian M, Sharma A, Funk AP, Vartanian R, Masri J, Jo OD, Gera JF.

Oncogene. 2006 Oct 12:25(47):6277-90. Epub 2006 May 15.

A novel mechanism of tumor suppression by

destabilizing AU-rich growth factor mRNA.
Stoecklin G, Gross B, Ming XF, Moroni C.

Oncogene. 2003 Jun 5;22(23):3554-61.

The occurrence of pathologically stable mRNAs of proto-oncogenes, growth factors and cyclins
has been proposed to contribute to experimental and human oncogenesis. In normal resting

d d INTO a TUlly e db ed Uumor , P reauced .":‘ e V VITro and
growth of the inoculated cells in vivo. Transgenic TTP interfered with the autocrine loop by
enhancing the degradation of IL-3 mRNA with concomitant reduction of IL-3 secretion. Our
data establish the ARE as an antioncogenic target in a model situation, underline the
importance of mRNA stabilization in oncogenesis and show for the first time that tumor
suppression can be achieved by interfering with mRNA turnover.
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