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The immune system is a complex network of molecules, cells, and signaling pathways that
ensure defense against pathogens and maintenance of homeostasis. Moreover, among its
regulators, the receptor LILRB2 negatively modulates the immune response via
immunoreceptor tyrosine-based inhibitory motifs (ITIMs), which recruit phosphatases such
as SHP-2 to dephosphorylate signaling proteins and thereby inhibit cellular activation.
Single-nucleotide polymorphisms (SNPs) in the LILRB2 ITIM1 region may perturb this
interaction, undermining the balance of immune signaling. This study aims to analyze the
structural and conformational impact of single-nucleotide polymorphisms (SNPs) in the
ITIM1 region of LILRB2 and to evaluate their effects on its interaction with the phosphatase
SHP-2. The full three-dimensional structure of LILRB2 was modeled using Modeller,
I-TASSER, and Rosetta softwares. The tertiary structure of SHP-2 was retrieved from the
Protein Data Bank (PDB ID: 2SHP). Protein—protein docking analyses were performed with
HADDOCK 2.4. Complementarily, ENCoM was employed to conduct Normal Mode Analysis
(NMA), and variation of Gibbs energy values (AAG, in kcal-mol™-K™) were calculated via
FoldX4, which also provided vibrational entropy changes (AS, in kcal-mol™-K™). The
polymorphisms L531F (rs1182017432), L5311 (rs1182017432), Y532C (rs770499234),
A533T (rs367709648), A533V  (rs199590986), A534D (rs2080202238), A534T
(rs755507820), V535L (rs139115677) and V535M (rs139115677). Structural analyses of the
LILRB2-SHP-2 complex allowed the assessment of the impact of nine polymorphisms in the
ITIM1 region on protein stability and dynamics. Most mutations exhibited a neutral or slightly
stabilizing effect, without significantly compromising the overall structure. However, the
A534D mutation stood out as the most critical, with a highly destabilizing effect (AAG =
+3.13 kcal/mol) and reduced local flexibility (ASvib = -2.46 kcal-mol™-K™), propagating
alterations to residues in the SH2 domain of SHP-2. This profile suggests impairment of
LILRBZ structural integrity and its signaling potential. Among the other polymorphisms, L5311
showed a neutral effect (AAG = -0.45 kcal/mol), associated with loss of flexibility, while
A534T was the only variant classified as slightly stabilizing (AAG = -0.85 kcal/mol), although
with moderate dynamic restrictions. Mutants such as L531F, Y532C, A533T, V535L, and
V535M displayed AAG values ranging from -1.13 to -1.40 kcal/mol, suggesting mild
structural stabilization. Nevertheless, local flexibility changes, as observed for Y532C and
A533T, indicate a potential modulation of the interaction with SHP-2. The combined AAG
and ASvib analyses highlight the conformational flexibility of the ITIM1 motif of LILRB2. The
A534D mutation proved highly destabilizing, increasing AAG and potentially impairing
LILRB2-SHP-2 interaction. In contrast, mutations such as L531F, Y532C, A533T, A533V,
V535L, and V535M showed negative AAG values, suggesting stabilization through reduced
flexibility. Since SHP-2 activation depends on phosphorylated ITIM motifs, such alterations
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may compromise its recruitment and downstream signaling. Polymorphisms in LILRs have
been linked to infections and autoimmune diseases, reinforcing the need for broader
analyses of all ITIM motifs to clarify their role in immune regulation.
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