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MULTIPLE SEQUENCE ALIGNMENT
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MULTIPLE SEQUENCE ALIGNMENT
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' Predicted: Q55C16 - D.discoideum PDB ID: 3CMM - S.cerevisiae ‘ PDB ID: 4113 - S.pombe ’ PDB ID: 6DC6 - H.sapiens
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CONCLUSIONS



The ubiquitination process implies the ubiquitin and three enzymes
- E1 — activates the ubiquitin
- E2 — transfer the ubiquitin from the E1 enzyme to the substrate
- E3 — selects the substrate and assists in the transfer of ubiquitin from E2 to
the substrate

Ubiquitin: highly structurally and sequentially conserved multifunctional protein.
- Presents a hydrophobic core and hydrogen bonds that are involved in its
stability.

E1l Ub-activating enzyme is a multidomain protein that catalyses the ubiquitin
adenylation and the formation of a thioester bond during the first step of
ubiquitination. Due to its relevance, both its structure and sequence are preserved
among species.

E2 Ub-conjugating enzyme is involved in the transthiolation step through its
catalytic cysteine, and is the intermediate step before the substrate ubiquitination.
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PEM QUESTIONS

1. Which are the ubiquitin residues that allows to do a polibuquination?

a) Lys
b) Met
c) a)andb)are correct
d) Ser

e) All ofthem are correct

2. Elenzymeisinvolvedin:
i.  The activation of the ubiquitin
ii. EZ2recruitment
iii. The thioester bond transfer
iv.  The union of the ubiquitin to the target protein

b) 1land3
c) 2and4
d 4

e) 1,2,3and4



3. The catalitic Cys inthe E1 enzyme is located at...
a) AADdomain
b) C-terminal
d) FCCHdomain
e) UFDdomain

4. Which is the E1 domain that recruits E2?

a) SCCH
b) FCCH
c) UFD
d) IAD
e) IAD

5. Mark the correct answer about E2:
a) Its active site is located in Cysteine 85
b) It's a quite structurally conserved protein
c) Aspartic acid 28 is located proximal to the el UFD domain and it plays an important
role during the E1-E2 thioester transfer.
d) It presents both intra and intermolecular interactions

e) Allofthem are correct



6. Mark the correct answer about ubiquitin residues conservation.
a) Ubiquitin residues involved in the E1 interfaces are not conserved in Drosophila
b) The Lysresidues are not conserved in bacteria
c) The C-terminal diglycine motif only appears in H. sapiens
d) a)andc) are correct

7. About the ubiquitination mark the correct answer.
i.  Inthe ubiquitination are involved two enzymes.
ii. ATPisonly necessary to do the ubiquitin conjugation
iii. E3isinvolved in ubiquitin activation
iv. E2isinvolved in ubiquitination conjugation

a) 1,2and3
b) 1land3
c) 2and4

e) 1,2,3and4



8. About E1 enzyme conformational changes the incorrect answer is...
a) SCCH rotation facilitates the thioester bond transfer.
b) There are two major conformational changes related to E1
c) SCCH domain undergoes a rotation to switch from the ‘opened’ to the ‘closed’
conformation.
d) UFD rotation implies E2 interactions.
e) Allanswers are incorrect

9. How many Lysine residues has ubiquitin?

a) 3
b) 5
c 7
d 9
e) 11

10. Which of the following options is not an ubiquitin function?
a) Proteasomal degradation
b) DNA damage response
c) Selective autophagy
d) Cellcycle regulation
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