
Covalent Drugs

Relevant for exam: Figures 1 to 4



Figure 1a

• Why is Cys12 highlighted (yellow)? 

Are there other cysteines in K-RAS? 

Is Cys12 found in wild-type K-RAS?

• What is the small molecule bound

to the pocket of K-RAS?

• What is Switch-I and Switch-II?

• Which strategy is proposed to 

inhibit K-RAS?



Extended Table 1

480 chemical compounds were

screened against K-RAS (loaded with

GDP).

• What do the chemical compounds 

have in common? Why?

• How was the screen performed?

• Which two compounds performed

best?



Figure 1b

• What does «Modification (%)» 

mean?

• Do the compounds bind to wild-type 

K-RAS?

• Do they bind to H-RAS?

• Do they bind in presence of GDP? Or 

GTP?



Figure 1c

• Which parts of compounds 6H05 were

modified to improve the binding/activity?

• Which modification improved the 

binding/activity? How much?



Figure 1d

The X-ray structure of compound 6 bound to K-

RAS/GDP was solved.

• Where did compound 6 bind?

• Does it overlap with GDP binding?

• Does it change the comformation of K-RAS Switch-I 

or Switch-II?



Figure 2a and 2b

Compound 6 was chemically modified by 

introducing vinylsulfonamide or acrylamide 

groups.

• Why were these groups introduced?

• Which method was used to measure the 

binding/activity of the new compounds?

• Which one of the compounds in Figure 

2a/b worked best?



Figure 2c

The irreversible ligands 8, 9 and 

11 bind to the Switch-II pocket

(S-IIP):

• Do they introduce a 

conformational change in K-

RAS? Where?



Figure 2d-f



Figure 3d and 3e

They next tested if the covalent 

ligands change the affinity of K-RAS for 

the nucleotides GDP and GTP.

• Which assay did they use and how 

did it work?

Mant GDP =



Figure 3a and 3b

• Do the covalent ligands increase of lower the affinity for GDP and GTP?



Figure 3c



Figure 4d



Figure 4a

• What is measured here (i.e. which fluorescence)? 

• Why is fluorescence lowered so fast with EDTA?

• Do inhibitors 8 and 12 affect SOS binding?



Figure 4a-c

• What is measured here (i.e. which fluorescence)? 

• Why is fluorescence lowered so fast with EDTA?

• Do inhibitors 8 and 12 affect SOS binding?



Figure 4f

• What was tested with this

experiment?

• Does compound 12 affect binding 

between K-RAS and B-Raf/C-Raf?



Figure 4g-i

• Did compound 12 affect tumor cell growth?



Sotorasib: first approved KRAS inhibitor drug


