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• Senescence is defined as a stable proliferation arrest, that can happen in many 
cell types

• Commonly, Senescence is thought of as a cellular response to uninhibited growth, 

as a type of tumor suppressive activity

• However, there are many aspects of Senescence that can negatively affect cells

• Finding ways to curb the detrimental aspects of Senescence while reinforcing the 
benefits is an ongoing area of research

Investigating The Role Of Secreted Factors During The 
Induction Of Therapy And Oncogene Induced Senescence

Allday M, Front. Genet. 2013
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What is Senescence?

Hooten NN, Evans MK. JoVE. 2017



Classifying Senescence:

Gene Expression & Phenotypic Changes



A Paradigm of Senescence:

Overexpression of Cytokines



What Happens to Senescent Cells?



Finding Inhibitors for the Inflammation Response in 
Senescent Cells: Pilot Screen Compounds

● MLL is a histone methyltransferase involved in the global regulation of gene 
transcription. The MLL-Menin interaction allows aberrant, uncontrolled cell division. 

MI-503 and MI-2-2 inhibit this interaction

● QNZ (EVP4593) is a potent NF-kB inhibitor. NF-kB is linked to DNA transcription and 

cell survival. Changes in NF-kB can lead to cancer and autoimmune disease

● Deoxycorticosterone and dexamethasone are both steroids that abate the 

inflammation response

● MGCD0103 and TSA are HDAC inhibitors,

predicted to be tumor suppressors,

due to their epigenetic effect on p21 and pRb
● Decitabine is a hypomethylating agent,

inhibiting DNA synthesis
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Finding Inhibitors for the Inflammation Response in 

Senescent Cells: Experimental Design

● IMR-90 cells (fibroblasts) were 
used for cytokine expression

● 96 & 384 well plates allowed 
for high-throughput processing

● Cells were cultured up to PD-
40, and split often to prevent 
high confluency

● DMSO concentration was kept 
at 0.5%. Negative effects seen 
in culture were negligible

● Media additions / aspirations, 
and compound addition were 
performed using a multidrop 
combi, Biotek x405, and Janus 
workstation (respectively)
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AlphaLISA Results – IL6: Compound VS Signal



Extended Drug Treatment IL8

AlphaLISA Results – IL8: Compound VS Signal



What is the bridge 
from HTS to Structural 
Chemistry at Penn?

● The UPenn Epigenetics Institute is a large group 
of researchers dedicated to working on 
epigenetics and age related diseases

● The two labs that I was a part of (HTS Core in 
Microbiology, Marmorstein Lab in Biochemistry) 
are integral to this collaboration



Purifying Proteins (a very long list)

● I have expressed (and for many, cloned) all 

of the listed proteins in E. Coli or SF9 cells

● Fast Protein Liquid Chromatography was 

utilized for these projects, employing 

techniques such as size exclusion, ion 

exchange, and affinity

● Rap1

● hMOF

● JAK2

● S6K2

● HIRA 

Complex

● DAXX
● HAT1

● BRAF

● MEK

● JADE1

● HBO1

● ACSS2
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Purifying hMOF:

A Relatively 

Straightforward Process



Application: Assays
● Thermal shift assays determine the 

melting temperature of a protein due to 
various factors

● These may include: pH, Salinity, 
Substrate / Protein Concentration

● The higher melting temperature observed 
relative to baseline indicates a 
stabilization of the protein
(or protein / compound complex)

● The assay requires minimal resources –
widely available reagents, cost effective, 
and accommodates high-throughput 
applications

● A qPCR machine measures fluorescence
(a dye, SYPRO orange, is the origin)
as the assay plate is heated

● Over time, the dye (which binds 
to hydrophobic surfaces) is exposed to 
the reaction buffer. Signal increases until 
max temperature is reached, and 
gradually diminishes



Application:
Crystallize Protein

X-Ray Diffraction

Data Analysis

Solve Protein 
Structure

Advance Human 
Knowledge :D



McCullough CE, Marmorstein R. 

ACS chemical biology. 2016

Structure of hMOF



Compound Library Management, 

Organization, and Usage



ACSS2: From acetyl-CoA Production to Histone Acetylation





ACSS2 Purification (Part I):

Anion Exchange Chromatography



ACSS2 Purification (Part II):

Size Exclusion Chromatography (S-200)



ACSS2 Purification (Part III):

Size Exclusion (Superdex 75)



Assaying for enzymatic activity:
Quantifying production of acetyl-CoA from Acetate



Refining the Assay:

Concentration + Incubation Time



Screening for ACSS2 Inhibitors:
It all comes down to this
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