
Phenotypic Screening

Relevant for exam: Figures 1 and 2



Figure 1a

• Why luciferase?
• Why two assays?

• What is an exon and an intron?
• Why is Exon 7 not efficiently included in SMN2?



Figure 1b

• Unit on X-axis?
• Why is there luciferase activity at low compound concentration?  (full-lenght reporter)



Figure 1c

• What is «A» and «B»
• How many compounds were screened?
• At which concentration were compounds screened?



Figure 1d

• What is «EC50 ELISA»
• Which compounds are 

active?
• Why were inactive 

compounds developed?



Figure 2a

• Which type of animal experiment was
performed here?

• What is the difference between
«black» and «gray» bars?

• What is «plasma exposure»?
• How is «exon 7 inclusion ratio» 

measured experimentally?
• How much is this ratio without

treatment?



Figure 2b

• What is different
compared to Fig. 2a?

• How much does survival of 
motor neuron-1 conc. 
change maximally?



Figure 2c

• Why was this experiment
performed?

• Which concentration of 
NVS-SM1 is found after 6 
days?



Figure 2d

• Which animal model was
used here?

• Are mice treated with
more or less compound 
(dose) than in Fig. 2a?

• Is effect of NVS-SM1 
better/worse than in Fig. 
2a? Why?



Figure 2e

• Design of experiment?
• Which is the lowest conc. of compound 

needed to see a beneficial effect?
• How many mice are dying in treated

groups (%)?
• Why are curves of 1 or 3 mg/kg groups 

getting flat before increasing again?



Figure 2f

• How many mice are dying in treated
groups (%)?



Figure 3a

• Design of experiment?
• Vulcano plot: What is

indicated on the X-axis? What
on the Y-axis?

• Why are some points in 
«black»? «Blue»? «Yellow»?

• What does a logfold change of 
2.5 mean?

• Does NVS-SM1 change the 
transcription of many genes?



Figure 3b

• Design of experiment?
• What is logfold change variation in 

«left» and «right» graphs?
• What is «faulse discovery rate» 

FDR?
• What are «Atg5» and «Axin1»?
• Are many genes alternatively

spliced due to compound 
(different exon levels; different
exon-exon junction levels)?



Figure 3c

• What happens with AXIN1 upon treatment with NVS-SM1? What with ATG5?
• What is the «blue» curve?



Figure 3d

• Why was this experiment performed? Design?
• What is «RQ»? What are «black» bars? «Gray» bars?



Figure 4a and 4b

• Which question was addressed by this experiment?
• Why chimeric gene with BRCA1?



Figure 4c and 4d

• Hypothesis based on the result of this experiment?



Figure 4e

• Why were indicated nucleotides mutated?
• Which effects did the nucleotide mutations have on splicing?
• Did the mutations alter the effect of NVS-SM2?
• To which region does NVS-SM2 most likely bind?



Figure 4g

• Question addresssed by this
experiment?



Figure 4h



Figure 4i



Figure 5a

• Question addresssed by this
experiment?

• How was this experiment
performed?

• What is «U1 snRNP»?
• What is RNA?



Figure 5b

• Question addresssed by this
experiment?

• How was this experiment
performed? Which molecule was
immobilized? Which molecule(s) 
were added?

• What is «-1C» and «-2C»?



Figure 5c

• Question addresssed by this
experiment?

• How was this experiment
performed?

• What is «blue» region in RNA? 
«Violet» region?

• What are nulcleotides highlighted
in «yellow»?



Figure 6a

• What is this figure showing?
• Which color do the following

molecules have?
• SMN2 RNA
• U1 snRNP (protein, RNA)
• compound



Figure 6b



Future development?

In October 2020, Novartis announced that branaplam lowers the level of huntingtin 
protein, which is one of the major therapeutic approaches in Huntington's disease. In 
2021, U.S. Food and Drug Administration (FDA) granted an orphan drug status to 
branaplam for treatment of Huntington’s disease, and Novartis announced that they 
will set up clinical trials in 2021.[6] In December 2021, branaplam received a Fast 
Track designation from the FDA towards a phase IIb study in adult patients with early-
stage HD manifestation.



Spinal Muscular Atrophy (SMA) treatments

RisdiplamZolgesma



Supplementary Figures (no need to prepare)



SI Figure 2



SI Figure 3



SI Figure 4



SI Figure 5



SI Figure 6



SI Figure 7



SI Figure 8



SI Figure 9



SI Figure 10



SI Figure 11



SI Figure 12
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