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Presenter
Presentation Notes
HELLO!  My name is Olivia Stricker and I am the Commercial Development Manager at The Diapharma Group.  Diapharma is a US distributor for many European manufactured biomarker assays, like the ones I am going to talk about right today.  With that, I would like to start my talk about Measuring What Matters and explore 2 biomarkers for proliferation and cell death (TK1 and Keratin 18). 



  The dead cells still count! 
™ 

Qualit ies of a Good Biomarker 
 

1. Specific /  Sensit ive /  Relevant to Disease 

2. Accurate quantitat ion 

3. Rapid and Robust 

4. Non-invasive sample collect ion 

5. High-throughput Note:  The Arocell TK210 Assay, M30 Apoptosense®, and M65® ELISA 
assays are for RESEARCH USE ONLY in the US. 

Presenter
Presentation Notes
Reliable biomarkers that are relevant to disease are useful for drug discovery, development, clinical trials and research, but the bigger hope or goal is to identify biomarkers that can carry the research into clinical uses as well.  The qualities of an excellent biomarker are as follows.  Very few markers can check all boxes so researchers need to be looking for new options and different markers to use in combo with what are already being used to improve sensitivity, specificity, affordability and accessibility.  I am going to introduce two assays that Diapharma represents in the US research market… a TK1 ELISA assay by Arocell and an apoptosis ELISA assay by VLVBio.  My goal is to tell the story of each of these biomarkers and present some data from publications that demonstrate their utility as research tools in oncology to study new drugs for solid tumors.  BOTH of these biomarkers are for RESEARCH USES ONLY in the US.  



(Gregory, 2018) 

Cancer: Fundamentally a disease of regulat ion of growth 

Presenter
Presentation Notes
Good biomarkers are needed for any disease, but with the diversity of cancer types and prevalence of it as a disease, good oncology markers are extra helpful to have on hand.  When you look closely at cancer, it is really just a disease of growth.  Cells that don’t stop growing when they should and cells that do not die when they should.  Thus it seems to make perfect sense that researchers  look at markers of growth and death.  Monitoring growth and death when you are designing and testing cancer drugs can tell scientists a lot about the when, where, and how of cancer drugs in development.



Cell Proliferat ion 



  The dead cells still count! 
™ 

Proliferation as an Indicator and Target 

Presenter
Presentation Notes
Most cells in normal tissue are NOT actively dividing, so the special processes that are associated with proliferation have long been a target for cancer drugs.  Cancer drugs introduce DNA damage and interfere with some of the processes unique to dividing cells, replication machinery and checkpoints.  Used in combo these drugs can max out damage and simultaneously prevent repair.  Many of these same drug targets and pieces of the proliferation process might also serve as biomarkers to identify growing cells.



• DNA Replication Indicators 
– Mitosis Counting 
– BrdU, 3H Thymidine, etc. 

 
• Protein Biomarkers 

– Ki-67:     Nuclear protein expressed in G1, S, G2 and M phases of cell 
  cycle, but absent in G0. 

– PCNA:   Nuclear protein elevated during the G1/S phase of the cell 
  cycle. 

– PTTG:   Securin protein degraded at anaphase onset. 
– TK1:    Enzyme involved in DNA synthesis that are elevated during S 

  phase. 

BIOMARKERS FOR PROLIFERATING CELLS 

Presenter
Presentation Notes
There are plenty of ways that scientist currently measure proliferating cells.  Some of them are DNA measurements, some are protein measurements…The problem is that many of them are not easy samples to access or assays to preform.  



IMMUNOHISTOLOGICAL BIOMARKERS 

BIOMARKERS FOR PROLIFERATING CELLS 

• Require biopsy – invasive 
 

• Labor intensive 
 

• Sampling issues 
 

• Low reproducibility / subjective  

Presenter
Presentation Notes
For instance with the protein markers, many of them are markers analyzed by IHC.  Having a blood marker would be much higher throughput and translate better to clinical research testing.  One of these markers measured by IHC might fit the bill. 



TK1 (Thymidine Kinase 1) 

• TK1 has a key function in the synthesis of DNA 
 

• TK1 is synthesized during S phase and is degraded 
after cell division  
 

• In cancer events, TK1’s cell cycle regulation is lost 
and TK1 levels are upregulated. 

The relationship between fluorescence intensity of 
TK1 positive cells (Texas Red) and DNA content (DAPI) 
in 152 PC-3 cells. Mitotic cells are indicated by open 
circles. 

(Wang, 2001) 



TK1 (Thymidine Kinase 1) 

Elevated TK1 enzymatic activity has long been used as 
a blood cancer biomarker, but the radioactive nature of 
the activity assay is not ideal. 
 
Activity levels ≠ better measurement 
In the case of solid tumors, serum TK1 protein levels are 
also elevated.  The problem is that TK1 activity is low in 
fractions where protein levels are still high.    
Thus, for solid tumors, important information might be 
missed with an activity assay and there is a need of an 
antigen based assay. 

(O’Neill, 2007) 

Presenter
Presentation Notes
These results strongly suggest that serum TK1 is present in many oligomeric forms containing both active and inactive TK1 protein. The high-MW oligomers apparently have a higher proportion of active TK1 protein compared with those with lower molecular weights. The results clearly show that there is a larger fraction of inactive TK1 protein in sera from breast and prostate cancer research subjects 



TK1 ELISAs 

vs. TK1 ELISA 

TK1 

Presenter
Presentation Notes
Activity assay is still interesting and relevant to disease, but assays can be not-so easily accessible (radio-activity, closed-systems, expensive) and need antigen assay for solid tumors.  Previous attempts at standard ELISA have not correlated well to the activity assay.  The issue in the ELISA is that TK1 forms large complexes that might be masking the epitopes and aren’t robust.  A Swedish company, Arocell, developed ELISA that addresses the problem and fills that gap.  



• Developed components that cleared the 
hurdle of the complexes 

– Established a buffer to dissociate complexes 
increases detection capacity 

– Monclonal antibody against aa 210 increases 
sensitivity 

• Results: 
– More robust ELISA that correlates better with 

the gold standard of enzymatic activity 
– Sensitive and specific research tool for solid 

tumors 

Arocell TK210 ELISA 

Presenter
Presentation Notes
As the amount of time that the kit has been on the market increases, new data is becoming available that supports that TK1 PROTEIN IS interesting to look at as an indicator of tumor load, response to drugs, ect.  Those publications are anticipated along with more research and clinical trials.



BENEFITS TO CELL CULTURE: 
• Efficacy, tolerance, and dose response 
BENEFITS OF TK 210 ELISA FOR XENOGRAFT STUDIES: 
• Specific for human TK1 protein, thus can discriminate between human and mouse TK1 and TK2 
• Measure drug effects over time, without the need to sacrifice the animal 
BENEFITS OF TK 210 ELISA FOR CLINICAL RESEARCH STUDIES: 
• Non-invasive serum based marker 
 
New tools for clinical researchers (hematology and solid tumors):   
• Hematology - Old dog / New trick:  Reintroduction of TK1 with a new look… TK1 protein levels are 

just as good as activity measurements for blood tumor research but without the hassles of activity 
assays. 

• Solid tumor- New Kid on the Block:  New marker to look at for solid tumor research that is just now 
being explored.   

Benefits TK210 ELISA 

Presenter
Presentation Notes
2 advantages of TK210 make it better suited for cell culture and pre-clinical work over the activity…. 1-  Distinguishing from TK22-  Distinguishing mouse from humanFor cell culture, TK1 activity cannot be distinguished from TK2 (found in the mitochondria), but with antigen detection it can be.  This is helpful for cell culture and all other levels of studies.  At the pre-clinical stage, TK1 protein measurement is a MAJOR advantage for xenograft modeling.  Not only is the TK210 ELISA more accessible than many of the activity assay options, if scientist are measuring activity, mouse TK1 is not able to be distinguished from human TK1.  AND it is not invasive, so sample can be done over time.



(Jagarlamudi , 2015) 

Serum TK1 as a Breast Cancer Research Marker 
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Presenter
Presentation Notes
Examples of some convincing solid tumor data can be see with comparing activity as a marker to protein with breast cancer.  The protein levels are much better at detecting subjects with breast cancer and distinguishing the severity of disease states when comparing to activity.  In this same publication, the authors also explore the relationship of TK1 protein with prostate cancer and note the same trend.  TK1 protein is also better indicator for subjects with breast cancer than commonly used markers used at present.  In fact, when the markers are used in combo, data shows a marked improvement in AUC values over the gold standard alone.  Although this kit is newer to the commercial market, it should be included in all kinds of studies investigating new cancer drugs, specifically for pre-clinical xenograft work dealing with drugs for solid tumors (as it is a new tool) and drug classes that would have direct downstream implications for TK1, like CDK 4/6 inhibitors.Many studies are ongoing and the reports and publications are much anticipated.  Arocell is due to present more new data at AACR in spring of 2020.



Cell Death 

Presenter
Presentation Notes
Cell death would be the flip side of growth markers AND the desired outcome to targeted cancer cells.



Presenter
Presentation Notes
Necrosis – Cell homicide from infection, toxins, trauma, etc; swelling, hypoxia, loss of membrane integrity resulting in inflammation and damage of surrounding tissueApoptosis -  Suicide with a natural cell death program, cell shrinkage and membrane blebbing, chromatin condensation and DNA fragmentationWhile it is not clear if necrosis or apoptosis results in the most effective cancer therapies, it seems that evidence is leaning toward apoptosis as being preferred and is the target for many current and emerging drugs. 



APOPTOSIS 

(Hector et  al., 2009) 

Presenter
Presentation Notes
Many of the DNA damaging and checkpoint drugs ultimately activate the intrinsic pathway, but new classes of drugs that target the Extrinsic pathway and DR are in also under development now.  In addition, resistance to cancer drugs is a big problem with current drugs.  The mechanism of resistance in some cases arisen from changes to the apoptotic pathway.  For all these new drugs in development, biomarkers that specifically measure apoptosis and /s necrosis have a lot of value. 



APOPTOSIS BIOMARKERS 

(Cummings, 2008) 

Desired Qualit ies: 
 Apoptosis specific 
 Quantitat ive 
 High-throughput  
 Endpoint  marker 
 In the blood 

Presenter
Presentation Notes
Some common biomarkers used to analyze apoptosis are markers like Cytochrome c, nDNA, membrane changes, activated caspases and cytokeratins.  The desired qualities (much like good biomarkers in general) would be….While they all have useful applications, not all are specific to apoptosis, not all are found the serum or are stable products for effective quantitation. 



  The dead cells still count! 
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Kerat in 18 (K18) 
(Cytokerat in 18, CK18) 

Keratin 18 is found in almost all 
epithelial cells in the body, e.g.: 
 liver 
 lung 
 intestines 
 breast 
 prostate  
and tumors of these organs. 
K18 is not expressed by neurons, 
muscle and connective tissues, skin and 
cells of the immune system. 

Presenter
Presentation Notes
Like every other good biomarker, it has many names depending on the area of research.Advantage: massive cell death of the immune system and bone marrow does not interfere with the K18 based measurements!Attractive marker for many solid tumors and there is a laundry list of publications linking elevations in K18 in the serum to tumors of these cell types.



  The dead cells still count! 
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Cell death 

Damage to cell induces  
necrosis and/or apoptosis 



  The dead cells still count! 
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Kerat in 18 

a 

Addit ionally: 
K18-Asp396 or  
CK18-Asp396 
ccCK18 
ccK18 

Olofsson et al., 2009 

Monoclonal Abs: 

Presenter
Presentation Notes
Keratin has proved to be of significant interest primarily because of several monoclonal antibodies were characterized by the Linder lab at the Karolinska Institute and then commercially developed into ELISA kits by a company called Peviva® which was then purchased by another a Swedish company, now known as VLVBio. The M30® antibody is trademarked as well as the M65 ELISA and M30 Apoptosense® kits as well. 



  The dead cells still count! 
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M65 ® and M30 Apoptosense® ELISAs 

Presenter
Presentation Notes
Note the trademarks.



  The dead cells still count! 
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Necrosis or Apoptosis? 

Krammer et al., 2004 

Necrosis Apoptosis 

Presenter
Presentation Notes
The ratios of the two products can tell us about mechanism.  High apoptosis product (measured by M30®) with high total K18 (measured by M65) indicates apoptotic events.  In this cell culture example with a breast cancer cell line….Low M30® with high M65 indicates necrosis.  Helpful for screening for apoptotic drugs in cell culture models and finding doses that drive one cell death mechanism over another.  MDA-MB-231 breast cancer lineOligomycin induces necrosisCisplatin induces apoptosisZ-VAD inhibits apoptosis



Olofsson et al., 2009 

M30® mAb Specificity and Cross-react ivity 
Specific for K18 and Apoptosis Cross-reactive: 

 Cow 
 Macaque 

Not reactive: 
X   Mouse 
X   Rat 

Olofsson et al., 2007 

Presenter
Presentation Notes
M30® antibody specifically reacts with K18+ cells undergoing apoptosis (and data not shown lost of work has been done to analyze tissue expression).For cross-reactivity studies, data shows that Mouse, Rat or dog peptides M30® are not competitive for human ccK18, but Macaque and Cow areM6 does also not react with mouse or rat, but the data is not shown.



Olofsson et al., 2009 

Keratin 18 Use as a Biomarker in Xenograft Modeling 
SCID FaDU model Rat SW620 model 

Presenter
Presentation Notes
Power of human xenograft models is that they can provide useful PK and PD info… especially when blood products can be measured and animals don’t need to be sacrificed with each measurement.In 1 publication, 1 Mouse model with 4 tumor types were tested… ¾ showed K18 and ccK18 levels above backgroundHead/Neck, Colon, SCLCDox with SCID FaDu (Head/Neck) shows convincing increase in ccK18 levels with treatment over time.When these are normalized to tumor size, you see a significant dose-response at 48 hours.Also tried with a slower growing rat colon cancer model and different drug type (aurora kinase inhibitor) to show it is a reproducible plasma assay.



Keratin 18 Apoptotic Fragment for Clinical Research 

Kramer et al., 2006 

Efficacy of a new cancer drug can be shown by peaks of cell 
death upon successful dosing. 

Presenter
Presentation Notes
Shown here is sample data to support clinical research uses of ccK18.  On the left, a prostate tumor is not responding to the cancer drug (indicated by the increase in size and PSA levels) and the ccK18 is a flat line.  On the right, when the cancer drug is effective (tumor shrinks and PSA levels plummet), it was observed that ccK18 levels peak with each cycle bt Day 5 & 7.   The present data suggest that serum CK18 measurements may be useful for assessing treatment effects. This method is inexpensive and sera can be frozen and stored before analysis, making the method suitable for multicentre clinical trials. Measurements of caspase-cleaved CK18 in serum may be quite useful for comparisons of the efficienciesbetween different treatment modalities, which is a key issue during development of novel anticancer drugs.



 
Take-Home Messages:   
1-  TK1 protein (via TK210 ELISA) as a proliferat ion marker, and caspase-cleaved 
Kerat in 18 ( M30 Apoptosense® ELISA and the M65® ELISA) as an apoptosis marker, 
have strong support  as relevant biomarkers for oncology studies.   
2-  Both of these biomarkers are valuable for the whole drug development process 
because of their uses in vitro studies and xenograft  models to clinical studies. 



Ant ibody Products 
 M30 CytoDEATH ™ mAb  
 M6 & M5 Kerat in 18 mAb 

ELISA Products 
 M30 Apoptosense® ELISA 
 M30 CytoDeath™ ELISA 
 M65® ELISA 
 M65 EpiDeath® ELISA 

Product  Overview 
All Products are for RESEARCH USE ONLY in the US 

These products, as well as other unique oncology markers, can be found at :   
www.diapharma.com 

Customer Support : 1.800.526.5224  Technical Support : 1.800.447.3846  Email: info@diapharma.com 

 

ELISA Products 
 TK210 ELISA 

Presenter
Presentation Notes
Here are the products that Diapharma offers related to the data that I just discussed.  Diapharma specializes in technical support and has a very knowledgeable product management team that can provide input, data, answer questions and make connections.  We will be exhibiting at AACR and highlighting these products along with a list of other unique markers for oncology research.  Please see our webpage or updates on LinkedIn for the latest updates.  If there are any questions about the data presented or about the products discussed, please use the points of contact here to connect with me or any member of the Diapharma team.

http://www.diapharma.com/
mailto:info@diapharma.com
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