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Introducing human-like mutations in yeast iso-1-cytochrome cto

decrease peroxidase activity in apoptosis
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During peroxidase activity, conformational changes cause

dissociation of Met 80 ligation from the heme hat . |
Q-loop C (residues 40-57) and Q-loop D (70-85) are implicated in to the heme is displaced by deprotonated Lysine residues

providing access to the peroxidase conformers due to the ability * LOSS of heme-Met 80 ligation was monitored by the |
of their hydrogen bonding network to alter the conformational disappearance of the 635 nm absorbance band at varying pH

dynamics of cytochrome ¢ Table 2: Alkaline Transition Data

 During the alkaline transition, cytochrome ¢ Met-80 ligation

Figure 4
0.06

e — 20 I

Procaspase-9 wcanjt (e 22280” 450+0.12 3.85+0.07 117 £0.01 I
EEEE 0 “° | I |

% A— | 540+0.16 3.87+0.12 1.40%0.03 T

cat

8
Flgure 7/

Dlscussmn & Conclusions

We introduced all
possible single, double,
and triple humanizing
mutations at sites
known to co-evolve?:
5S40, V57, and N63
(S40T, V571, N63T) in
yeast iso-1-cytochrome

8.00+0.05 0.980+0.010  oss;
7.99+20.06 0.983+0.167 o
3.01+0.05 0.946+0.057 : oox-
38.17 +0.06 1.13+£0.12 < on-
7.84+0.11 0.984+0.120 oo

S40T/NG63T

695co

7.64+0.04 0.961 +£0.053 0.00 - ¢
h hesi h
- anq ypot -eSIZe that 7.94 +£0.16 1.05+0.13 l
relative to wild type 7 : : 10
the variants will have: 7.96 £0.10 0.890 £+ 0.083 PH
e A stabilizing effect
5 References

on global stability
and overall
secondary structure
 Decreased
peroxidase activity Figure 2. PDB: 3ZCF

1. Brown, G., Borutaite, V., Biochima et Biophysica Acta (BBA) —
Bioenergetics. 2008, 1777 (7): 877-881.

Ross, J.B.A., Sprang, S.R., Bowler, B.E. Journal of the American

Chemical Society. 2016, 16770-16778. N

Lei, H., Bowler, B. Journal of Inorganic Biochemistry. 2018, 146-156.

4. Hopf, T., Ingraham, J., Poelwijk, F., Scharfe, C., Springer, M., Sander, e
C., Marks, D., Nature Biotechnology. 2017, 35 (2): 128-135. ]

0

2. McClelland, L.J., Steele, H.B.B., Whitby, F.G., Mou, T.C., Holley, D., 4

11

-

A( The authors gratefully acknowledge financial support

Each of the single and double mutation
variants have moderate effects on global
stability when compared to wild type yeast
iIso-1-cytochrome ¢

The alkaline transition pK,pparent Values for
the N63T/V571 and S40T/N63T are lower when
compared to wild type, whereas the single
mutation variants, S40T/V57I, and
S40T/N63T/V57I are similar in value to WT
Peroxidase assays indicate minimal effects of
all variants on K,, compared to that of wild
type yeast iso-1-cytochrome c. The k__, for
each variant is similar at pH 5 but decreases at
increased pH values in relation to WT

The effect of human-like mutations at these
positions that co-evolve in cytochrome c are
modest, indicating that they co-evolve to
preserve rather than change function.
Substitutions that control peroxidase activity
must lie elsewhere in the protein.
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