
P
os
te
d
on

29
M
ay

20
23

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
68
53
43
96
.6
94
12
13
7/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Structural insights into the role of deleterious mutations at the

dimeric interface of TRAM protein

Ramanathan Sowdhamini1, Shailya Verma1, and Revathy Menon1

1Tata Institute of Fundamental Research Bangalore Campus

May 29, 2023

Abstract

Toll-like receptors (TLRs) are major players of the innate immune system – recognizing pathogens and differentiating self/non-

self components of immunity. These proteins are present either on the plasma membrane or endosome and recognise pathogens

at their extracellular domains. They are also characterised by a single transmembrane helix and an intracellular TIR domain.

Few TIRs directly invoke downstream signalling, while others require other TIR domains of adaptors like TRAM and TRIF. On

recognizing pathogenic lipopolysaccharides (LPS), TLR4 dimerises and interacts with the intracellular TRAM dimer through

the TIR domain to further recruit TRIF molecules. We have performed an in-depth study of the effect of two mutations, P116H

and C117H, at the dimeric region of the adaptor TRAM, which are known to abrogate downstream signalling. We modelled

the structure and performed molecular dynamics studies to infer the structural changes occurring across the trajectory due to

the point mutations in order to decipher the structural basis of this dramatic effect. We observed that these mutations led

to increased RoG (Radius of Gyration) of the complex and resulted in several changes to the interaction energy values when

compared against the wild type and few positive control mutants. We identified highly interacting residues as hubs and few

such hubs that were lost in the mutant dimers. Further, changes in the protein residue path, hampering the information flow

between the crucial AEDD and TS sites, happen for the mutants. Overall, we show that such residue changes can have subtle

but long-distance effects, impacting the signaling path allosterically.
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