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Legend:

The conservation scale:

BN 4 5 6 7
Variable Average Conserved

= - An exposed residue according to the neural-network algorithm.
b - A buried residue according to the neural-network algorithm.
£ - A predicted functional residue (highly conserved and exposed).
S - A predicted structural residue (highly conserved and buried).
- Insufficient data - the calculation for this site was performed on less than 10% of the sequences.

Figure S1. Evolutionary conservancy of RSK1-CTKD generated by ConSurf. Based on multiple
sequence alignment ConSurf generates a colour-coded output. The higher the score more is the residue
conserved. Residue can be predicted to be exposed (e), buried (b), functional highly conserved, and

exposed residue (f), structural highly conserved, buried (s), and x insufficient data
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Figure S2. Structural stability and compactness analysis of RSK1-CTKD WT (black) and mutants
H533N (red), P613L (green), S720C (blue), R725Q (yellow), and S732F (brown), (a) RMSD of WT
and mutants showing similar pattern, (b) Rg of WT and mutant indicating alteration to some extent in

compactness of a structure
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Figure S3. Structural flexibility and Solvent accessible surface area (SASA) analysis of RSK1-CTKD
WT (black) mutants H533N (red), P613L (green), S720C (blue), R725Q (yellow), and S732F (brown).
(a) RMSF of WT and mutants showing minor changes in the flexibility of a protein, (b) SASA of wild-

type and mutant indicating not much alteration in an area accessible to the solvent

S3



8

Number of h-bonding pairs
-
o

50

40

” | |I
0 -

um NS33 P61 L613 ST20 CTZO R725 Q725 s1w Fm

(a Residue at position of mutation
H533N R725Q
100
06
& mmt
.12
o
§ ] g ©
§ wa i o
£ 2
o ®
? i =i2
FoT TRY T ——
wme »
=
.
k“w N 00 NDL x 001 0 o; ool N o0 0 oot =5 M
‘7% “’f“‘ ""” '“‘? “’“” m ‘W “m "’3‘&' “’“’ Accopter: yeity Aspass Lvsm mm um Aﬂf.m vu.m uw SERTRZ  GANTZS
NE NE2 "
Donen: HSS3E  HSS Wﬂl ASPSIS mxs Am w&z OLV!O! ASNSI3 Am Denori  snnrae mm Amns mm Amm m ouan r.uma GLNYZS  LYSY
b c
(b) (),
100 BABAL
®
” £
iw
& -
" P =
H ¥
k] s oo asm ©
i &
n
» I 1573 »
] 45 504 o
384
. -- Bl us e e [ T
Accapter: o ol G ° © o N 0 °
sr.imn mm mm Lsum um s:km w.nu mm mm au‘m Accoptor; ggm SERTR  SERIR LEUTY  PHETR  PHEM:  PHETR
Demor: oGt N N 00 N ) n "

MATD SERT SERTN SERTM SEATM GUMM SERTS CYST) GUNTM CYST Do DEMs LT LB  SERTE.  LEUTIA . TS LB TiRTa
(d) (e)
S§720C

Figure S4. Several intramolecular hydrogen bonding pairs and their % existence throughout the
simulation of WT and mutated residue (a) number of H-bonding pair formed by WT residue and
mutated residue, (b-e) high scored H-bond existence formed by WT residue and mutated residue in (b)
H533N (c) R725Q (d) S720C, and (e) S732F
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Figure S5. Snapshot of WT and mutant (a) R434P, (b) T701M, (c) A704T, (d), R725W, and (e)
R726Q RSK1-CTKD confirmation at different simulation time steps
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Table S1: Functional consequences of missense mutations predicted by SIFT, PolyPhen2, PhD-SNP,
PMut, and PROVEAN

Protein phD-SNP Pmut PROVEAN SIFT PolyPhen2

Change

S457L neutral disease | Deleterious Deleterious Benign

R588L Disease disease | Deleterious Deleterious Probably damaging
R434H neutral disease | Deleterious Deleterious Probably damaging
S719P neutral neutral Neutral Tolerated Benign

G530R Disease disease | Deleterious Deleterious Probably damaging
R503Q Disease neutral | Tolerated Tolerated Benign

G520D Disease neutral | Neutral Deleterious Possibly damaging
R493W Disease disease | Deleterious Deleterious Probably damaging
E623K neutral disease | Tolerated Tolerated Benign

E490V Disease disease | Deleterious Deleterious Probably damaging
LA63F Disease disease | Deleterious Deleterious Probably damaging
G617S neutral neutral | Tolerated Tolerated Probably damaging
G495E Disease disease | Deleterious Deleterious Probably damaging
E524G neutral disease | Deleterious Tolerated Probably damaging
G639V Disease disease | Deleterious Deleterious Benign

S539C Disease disease | Deleterious Deleterious Probably damaging
R565Q neutral disease | Deleterious Deleterious Probably damaging
G630S neutral neutral | Deleterious | Tolerated Benign

R554H neutral disease | Deleterious Deleterious Probably damaging
Y605H Disease disease | Deleterious Deleterious Possibly damaging
A704T Disease disease | Deleterious Deleterious Probably damaging
E524Q neutral neutral | Neutral Tolerated Probably damaging
P682S neutral neutral | Tolerated Tolerated Probably damaging
T701M Disease disease | Deleterious Deleterious Probably damaging
K451M Disease disease | Deleterious Deleterious Probably damaging
S720C neutral disease | Deleterious Deleterious Probably damaging
T577A Disease disease | Deleterious Deleterious Possibly damaging
S708F neutral disease | Deleterious Tolerated Benign

A582V Disease disease | Deleterious Deleterious Probably damaging
R726Q Disease disease | Deleterious Deleterious Benign

V515D Disease disease | Deleterious Deleterious Probably damaging
P613L Disease disease | Deleterious Deleterious Probably damaging
P712S neutral disease | Deleterious Tolerated Benign

F614L Disease disease | Deleterious Deleterious Probably damaging
V531F Disease neutral | Deleterious Deleterious Probably damaging
K421N neutral disease | Deleterious Deleterious Benign

V419M neutral neutral | Neutral Tolerated Benign

R725W Disease disease | Deleterious Deleterious Probably damaging
R588H neutral neutral | Deleterious Tolerated Probably damaging
A439T neutral neutral Neutral Tolerated Benign

S6



S732F neutral neutral | Deleterious Deleterious Benign
N411S neutral neutral Neutral Tolerated Benign
V652M neutral disease | Neutral Deleterious Possibly damaging
V485A Disease neutral | Deleterious Tolerated Possibly damaging
H533N Disease disease | Deleterious Deleterious Benign
L463P Disease disease | Deleterious Deleterious Probably damaging
V446l neutral neutral Neutral Deleterious Probably damaging
L536M Disease disease | Neutral Deleterious Probably damaging
G610D Disease disease | Deleterious Deleterious Possibly damaging
T606I Disease neutral | Deleterious Tolerated Benign
G630D Disease disease | Deleterious Tolerated Probably damaging
P673L Disease disease | Deleterious Deleterious Benign
R663C Disease disease | Deleterious Deleterious Probably damaging
R725Q Disease disease | Deleterious Deleterious Possibly damaging
K521R neutral neutral | Neutral Tolerated Benign
L463lI neutral neutral | Neutral Deleterious Probably damaging
R434P Disease disease | Deleterious Deleterious Probably damaging
Q468L Disease disease | Deleterious Deleterious Probably damaging
R510Q neutral neutral | Neutral Tolerated Benign
L636P Disease disease | Deleterious Deleterious Possibly damaging
L502M neutral neutral | Neutral Tolerated Probably damaging
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Table S2: Effect of 10 mutations over RSK1-CTKD predicted by HOPE server

Protein
Change

Structure

Properties

R434P

1. Mutant residue is smaller and
hydrophobic than wild type.

2. Positive wild type residue mutated
into neutral charge residue.

3. Disruption in Salt bridge interaction
between Glutamic acid 422 and 443.
4. The mutated residue is located in a
domain that is important for the
binding of other molecules. The
mutated residue is in contact with
residues in another domain. The
mutation may disturb these contacts.

H533N

1. Mutant residue is smaller and
hydrophobic than wild type.

2. Disruption in hydrogen bonding
between aspartic acid 535 and cysteine
556.

3. The mutated residue is located in a
domain that is important for the
activity of the protein and in contact
with residues in another domain. This
interaction may be important for the
correct function of the protein. The
mutation can affect this interaction and

as such affect protein function.

P613L

1. The mutant residue is bigger than the
wild-type residue.

2. wild-type residue was buried in the
core of the protein. The mutant residue
is bigger and probably will not fit.

3. The mutated residue is located in a

domain that is important for the
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activity of the protein and in contact
with another domain that is known to
be involved in binding. The interaction
between these domains could be
disturbed by the mutation, which might
affect the signal transduction between

the domains.

T701M

OH
HNT Y
0

1. Mutant residue bigger and more
hydrophobic than wild type.

2. Disruption of a hydrogen bond at
alanine 697

3. The wild-type residue was buried in
the core of the protein. The mutant
residue is bigger and probably will not
fit. The mutation will cause loss of
hydrogen bonds in the core of the
protein and as a result, disturb correct
folding.

4. The mutated residue is located in a
domain that is important for the
activity of the protein and in contact
with another domain that is known to
be involved in binding. The interaction
between these domains could be
disturbed by the mutation, which might
affect the signal transduction between

the domains.
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AT04T

OH

V,.,O H

1. Mutant residue bigger and more
hydrophobic than wild type.

2. The wild-type residue was buried in
the core of the protein. The mutant
residue is bigger and probably will not
fit and will probably leads to loss of
hydrophobic interactions in the core of
the protein.

3. The mutated residue is located in a
domain that is important for the
activity of the protein and in contact
with another domain that is known to
be involved in binding. The interaction
between these domains could be
disturbed by the mutation, which might
affect the signal transduction between
the domains.

S720C

1. Mutated residue is more
hydrophobic than wild type and will
cause loss of hydrogen bonds in the
core of the protein and as a result
disturb correct folding.

2. The mutated residue is located in a
domain that is important for the
activity of the protein and in contact
with another domain that is known to
be involved in binding. The interaction
between these domains could be
disturbed by the mutation, which might
affect the signal transduction between

the domains.
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R725W

1. Mutant residue is smaller and
hydrophobic than wild type.

2. Positive wild type residue mutated
into neutral charge residue.

3. The residue is located on the surface
of the protein, mutation of this residue
can disturb external interactions with
other molecules or other parts of the
protein.

4. The mutated residue is located in a
domain that is important for the
activity of the protein and in contact
with another domain that is known to
be involved in binding. The interaction
between these domains could be
disturbed by the mutation, which might
affect the signal transduction between

the domains.

R725Q

1. Mutant residue is smaller and
hydrophobic than wild type.

2. Positive wild type residue mutated
into neutral charge residue.

3. The residue is located on the surface
of the protein, mutation of this residue
can disturb external interactions with
other molecules or other parts of the
protein.

4. The mutated residue is located in a
domain that is important for the
activity of the protein and in contact
with another domain that is known to
be involved in binding. The interaction
between these domains could be
disturbed by the mutation, which might
affect the signal transduction between

the domains.
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R726Q

1. Mutant residue is smaller and
hydrophobic than wild type.

2. Positive wild type residue mutated
into neutral charge residue.

3. The residue is located on the surface
of the protein, mutation of this residue
can disturb external interactions with
other molecules or other parts of the
protein.

4. The mutated residue is located in a
domain that is important for the
activity of the protein and in contact
with another domain that is known to
be involved in binding. The interaction
between these domains could be
disturbed by the mutation, which might
affect the signal transduction between

the domains.

S732F

1. Mutant residue is bigger and
hydrophobic than wild type.

2. The mutated residue is located in a
domain that is important for the
activity of the protein and in contact
with another domain that is known to
be involved in binding. The interaction
between these domains could be
disturbed by the mutation, which might
affect the signal transduction between

the domains.
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