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Agenda
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1. Questions that you submitted so far - thank you

2. Any other questions that you may have spontaneously

3. Dismiss the class!



Questions
Type I: Doing a PhD or not

• Would it be possible to join a pharma company such as Roche or Novartis directly after completing a MSc?
• Would you suggest a PhD for people who would like to work as a data scientist/bioinformaticians in industry?
• Benefits and considerations for doing PhD? My feeling is that if you want to stay in the pharma industry you have to do one. What are your 

view about this? What do you think about the pro and cons of doing an industry PhD?

Type II: Career planning and development

• Where do you see the advantages/disadvantages of working in industry/academia?
• What kind of different positions are there e.g. at Roche for people with a background in Bioinformatics/Computational Biology?
• I would like to ask you about your experience pursuing a career away from your home country. What were some challenges that you faced 

as an international student and later a non-European working in Europe? Do you have any advice for students thinking of pursuing a 
research career abroad?

• Best advice for a successful career in industry

Type III: Questions about my work and me

• How do you experience the work-life balance in your job?
• how a day in your job looks like and what challenge you face or have faced?
• If there is another project besides the TG-GATEs example where you combined different statistical methods, machine learning models and 

biological knowledge to solve a problem?

Type IV: Questions about working in drug discovery

• I would be interested in hearing a little bit more about how and where machine learning is used in drug discovery.
• How is it to work in an interdisciplinary team and how important it is to have domain knowledge in different areas?
• The gender problem and taking responsibility for environment (see next slides)
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The gender problem in drug discovery

Question: I recently heard about the "gender problem" in developing medicine (more specifically, here, a sex problem at the first place, because while 
sex refers to biological characteristics and is determined by chrosomal composition, gender refers to socially constructed roles, norms, and identities, 
which can change and is not aligned with sex necessarily, edited by David). The "gender problem" I am referring here is that women react differently to 
drugs than men do. But the drug research is done only on male cells (not completely). My question now here is, did this change? Does the industries 
start to do also tests on female cells? (yes, but still much needs to be done)
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The gender program is being addressed by funding 
agencies, such as  the EU Horizon program, academia, and 
independent organizations, and for the sake of 
translatability, by pharmaceutical companies as well. 
Source: https://doi.org/10.1038/d41586-020-03336-8

Between 1997 and 2001, 
ten prescription drugs 
were withdrawn from the 
US market, and eight of 
those were more 
dangerous for women 
than for men. Source: 
U.S. General Accounting 
Office.

https://www.nature.com/articles/d41586-020-03198-0
https://doi.org/10.1038/d41586-020-03336-8
https://www.gao.gov/new.items/d01286r.pdf
https://www.gao.gov/new.items/d01286r.pdf


Possible biological reasons underlying the sex and gender 
difference

• Gene dosage and genetic risks factors associated with 
sex chromsomes, e.g. targets of X-linked autoimmune 
diseases, as well as unknown off-targets

• Body composition and physiology, e.g. hormonal 
influences during the menstrual cycle, menopause, and 
pregnancy

• Drug pharmacokinetics (ADME)
• Drug pharmacodynamics

Further gender factors

• Epidemiological factors including risk factors of diseases, 
prevalence, management, and outcome;

• Clinical trials often recruit young and middle-aged men, 
and women are under-represented.
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Source: Pollitzer, E. Cell sex matters. Nature 500, 23–24 (2013). https://doi.org/10.1038/500023a, and Nicolson, Tamara J., Howard R. Mellor, and Ruth R. A. Roberts. 2010. 
“Gender Differences in Drug Toxicity.” Trends in Pharmacological Sciences 31 (3): 108–14. https://doi.org/10.1016/j.tips.2009.12.001

Drug-induced long QT hypothesis: gender-associated risk is thought to be 
the result of various factors involving direct hormonal effects on heart ion 
channels, as well as other factors, most probably drug exposure differences 
(related to expression/action of drug metabolising proteins) between the 
sexes.

https://doi.org/10.1038/500023a
https://doi.org/10.1016/j.tips.2009.12.001


Sex differences in hormone secretion and response on the 
molecular and cellular level
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GH=Growth hormone ER=estrogen receptor
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Source: Tamargo, J., G. Rosano, T. Walther, J. Duarte, A. Niessner, J. C. 
Kaski, C. Ceconi, et al. 2017. “Gender Differences in the Effects of 
Cardiovascular Drugs.” European Heart Journal - Cardiovascular 
Pharmacotherapy 3 (3): 163–82.

Sex differences on the 
organ and system level

https://doi.org/10.1093/ehjcvp/pvw042
https://doi.org/10.1093/ehjcvp/pvw042


The sex difference in toxicity is 
addressed explicitly in preclinical 
drug discovery

• In preclinical development, a necessary step is to perform 
the General Toxicity study.

• For rodent studies, in general group sizes used in 
one-month studies are 10 animals/sex/group, and in 
six-month studies are typically 15 animals/sex/group.

• For non-rodents, the study design requested by health 
agencies, for instance EMA, requires four animals per dose 
per sex (+ 2 -3 recovery animals, onlyin pivotal studies). 
Both sexes need to be tested, only in case of sexual 
hormones is the use of one gender acceptable (adjustable 
exceptions can be made).

• Question to the class: what other approaches, 
especially mathematical and informatics tools can we 
use to predict and reveal sex differences?
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Source: Sparrow, Susan S., Sally Robinson, Sue Bolam, Christopher Bruce, Andy Danks, David 
Everett, Stephen Fulcher, et al. 2011. “Opportunities to Minimise Animal Use in Pharmaceutical 
Regulatory General Toxicology: A Cross-Company Review.” Regulatory Toxicology and 
Pharmacology 61 (2): 222–29. https://doi.org/10.1016/j.yrtph.2011.08.001.

https://www.ema.europa.eu/en/documents/presentation/general-toxicity-study-designs-jan-willem-van-der-laan_en.pdf
https://doi.org/10.1016/j.yrtph.2011.08.001


Suggestions to improve our understanding of gender 
differences, exemplified by effects of cardiovascular drugs
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How drug discovery may be improved to be responsible for 
environment 

Question: Plastic in our environment is a problem in our world. But not only there. We have also a lot of 
softening agents in our food and drinks which are leached out of their plastic container. But the same 
problem we have also in medicine, when someone gets for example an intravenous infusion.Do you know 
if there are people researching on alternative products or can you find that out?

Excipients Used In the Formulation of Liquid Dosage Forms (no plastic particles)

1. Vehicle/solvents (water, alcohol, glycerol/glycerin, etc.)
2. Co-solvents
3. Surfactants
4. Preservatives
5. Viscosity modifiers, also known as suspending agents (minimize interparticle attraction and 

aggregation)
6. pH buffers
7. Antioxidants
8. Chelating agents, also known as sequestrants (binding to metal ions, protecting drugs from 

catalysts that accelerate oxidative reaction)
9. Sweeteners

10. Flavouring agents
11. Colourants
12. Antifoaming agents
13. Humectants (retard the evaporation of aqueous vehicle from dosage forms during storage and use)
14. Emulsifying agents (reducing the interfacial tension and preventing droplet coalescence
15. Flocculating agents  neutral electrolytes capable of preventing caking of suspended solids)

10Source: https://www.pharmapproach.com/excipients-used-in-the-formulation-of-liquid-dosage-forms/2/, and references therein

Silicone particles were found in 8 of 10 animals in the 
experimental group and in 2 of 9 control animals, 
indicating that silicone particles are dislodged during 
pump-assisted IV infusions. The difference between the 
control and infused animals was statistically significant 
using Fisher's exact test (P = 0.023). However, silicone 
plastic particles in control animals suggest that there is 
also environmental exposure to silicone in addition to 
those particles that come from a therapeutic source, … 
The clinical significance of each of these two findings is 
yet to be determined. 

https://www.pharmapproach.com/excipients-used-in-the-formulation-of-liquid-dosage-forms/2/


Some excipients have biological activities, though the 
consequences are not yet clear
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Source: Pottel, Joshua, Duncan Armstrong, Ling Zou, Alexander 
Fekete, Xi-Ping Huang, Hayarpi Torosyan, Dallas Bednarczyk, et al. 
2020. “The Activities of Drug Inactive Ingredients on Biological 
Targets.” Science 369 (6502): 403–13. 
https://doi.org/10.1126/science.aaz9906.

See the news item by Nature Reviews Drug Discovery: Kingwell, 
Katie. 2020. “The Secret Life of Excipients.” Nature Reviews Drug 
Discovery 19 (9): 585–585. 
https://doi.org/10.1038/d41573-020-00134-9.

https://doi.org/10.1126/science.aaz9906
https://doi.org/10.1038/d41573-020-00134-9


Spontaneous questions
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Class dismissed

13

https://xkcd.com/2385/



Emissions by the pharma industry are reducing, though 
potentials remain

Source: “Carbon Footprint of the Global Pharmaceutical Industry and Relative Impact of Its Major Players.” 2019. Journal of Cleaner Production 214 (March): 
185–94. https://doi.org/10.1016/j.jclepro.2018.11.204.
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