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Fig.S1. Timeline of the evolution of the form of the co-created slide on the topic of overcoming the challenges of the cytochrome from after the homework stage, where the student worked alone on the content creation (a), to after its revision in response to the input received during the class (b), to the final adjustments for clarity after the second revision (c). The first round of revisions referred to correct referencing, additional details and a complementary figure. Other slides co-created in the class underwent a typically greater degree of change during the same timeline progression from (a) to (c). 

[image: ]
Fig.S2. Examples of test questions matched with the cognitive level categories and delivered using the ExamSoft platform. 
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a How can we overcome the challenges of cytochromes?

Cytochrome P450 are heme-containing membrane proteins, located in the smooth endoplasmic retculum of severaltissues. The majority of the isozymes are located in
the liver, but,extrahepatic metabolisn also occurs n the kidaeys, skin. gastrointestina tract, and lungs.

CYPs are the major enzymes involved in drug metabolism, accounting for about 75% of the fotal metabolism.Most drugs undergo deactivation by CYPs,
either directly or by faciliated excretion from the body.

In the past :dosage adjustments or choosing drugs that do not ineract with the CYP system but drug may be subject to an altered plasma concentration.
Now : genelic screening and pk studies.

In the future: the potential of using P450s towards diffcult oxidations: eliminating the need for natural co-factors by replacing them. and the use of small,
non-chiral auxiliaries to predictably direct P450 oxidation.
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b How can we overcome the challenges of cytochromes?

Cytochrome P450 represents a family of isozymes responsible for biotrans formation of many drugs via oxidarion. The enzymes are heme-conlaining membrane
proteins, located in the smooth endoplasmic reticulum of several tissues. The majority of the isozymes are located in the liver, bu, extrabepatic metabeolism also occurs
inthe kidneys, skin, gastrointestinal trac, and lungs.

CYPs are the major enzymes involved in crug metabolism, accounting for about 75% o th total metabolsm Most crugs undergo cactivation by CYPs,
efther directly or by faciltated excretion from he body. Also, many substances are bioactivated by CYPs Signific of some orally

drugs s due to the extensive firs-pass metabolism in the gastrintestinal tact by the CYP3AA isazyme

In the past :dosage adjustments or choosing drugs that do no interact with the CYP system but drug may be subject to an altered plasma concentration.
Now : genelic screening and pk studies.

In the future: the potential of using P450s towards dfficult oxidations: eliminafing the need for natural co-faciors by replacing them. and the use of small,

non-chiralaudiaries o predictably direct P450 oxication. B .
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'92% of all medications are metabolized using this pathwayy

catalytic eyele for the oxidation of unmatural
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c How can we overcome m. challenges of cytochromes?
Cytochrome P430 is a family of isozymes (CYPs) responsible for tion of drugs via oxidati

CYPs are heme-containing membrane proieins and the majori
Tungs.

CYPs account for = 75 % of the total drug metabolism. Most drugs undergo deactivation by CYPs, either directly or by facilitated excretion from
the body. Significant inactivation of some orally administered drugs is due to the extensive first-pass metabolism in the gastrointestinal tract by the
CYP3A isozyme. But many substances are bioactivated by CYPs.

Approach:

i liver, but extrahepatic meiabolism occurs in kidneys, skin, GI tract, and

Tast: Dosage adjustments or choosing drugs that do not interact with the CYP, but drugs may be subject to an alered plasma concentration.
Present: Genetic sercening and pK studies.

Future: Potential for using P450s toward difficult oxidations: climinating the need for natueal co-factors by replacing them, and the use of small,
nom-chiral auibisrics to predictably dircet P150 osidation.

CPaDs o1 AL

Pacry

P 3A4/s CYPaCafy

e23)
VPG CYPB6 g
L
99% of all medications are metabolized using this pathway
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