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TLDR

Fold Ne72 tested whether replacing Arg-4 of Selank with L-homoarginine (hArg)
would deepen engagement with the neuropilin-1 (NRP1) bl CendR pocket — a



structurally tractable target for the tuftsin-derived TKPR pharmacophore. The fold
was DISCARDED before structural prediction ran: the orchestrator's predictability
gate could not resolve a UniProt ID for the target, blocking the pipeline. No
structural metrics were generated, so no verdict on binding affinity is possible. This
is a tool-limit failure, not a biological invalidation of the hypothesis.

EXECUTIVE SUMMARY

Fold Ne72 (Selank hArg-4, NRP1 CendR) was blocked before prediction: the pipeline
couldn't auto-resolve NRP1's UniProt ID. Hypothesis is scientifically sound —
resubmit with UniProt 014786 pre-populated.

DETAILED ANALYSIS

Selank (TKPRPGP) is a synthetic heptapeptide analog of tuftsin developed at the
Institute of Molecular Genetics (Russian Academy of Sciences), combining the
immunomodulatory TKPR tetrapeptide core with a C-terminal PGP stabilizing
extension. The TKPR motif structurally mimics the C-end Rule (CendR) consensus (R/
K-X-X-R), a short linear motif that engages the b1l domain of neuropilin-1 (NRP1,
gene NRP1) — a well-characterized cell-surface co-receptor involved in VEGF
signaling, axon guidance, and notably CNS neurotrophic pathways. The Researcher
correctly identified that NRP1's bl CendR pocket, anchored by Asp320, Glu319, and
Tyr297, has solved crystal structures (PDB: 20RZ, 4DEQ) and is the binding site for
peptides like EG00229 and the VEGF-C C-terminus, placing it squarely within the
competence of structure-prediction pipelines like Boltz-2 and Chai-1.

The modification under test was a single L-homoarginine substitution at position 4
— the terminal arginine of the TKPR pharmacophore. Homoarginine extends the
guanidinium-bearing side chain by one methylene unit (~1.5 A additional reach)
while fully preserving the +1 charge, bidentate H-bond donor geometry, and overall
pharmacophoric character of the native arginine. The hypothesis was that this
extended reach would allow the guanidinium to form a deeper, more stable salt
bridge to Asp320 at the base of the b1l pocket, potentially yielding measurable
affinity gains over native Selank. This is a well-precedented strategy: homoarginine
substitutions have been used in arginine-rich peptides targeting integrin RGD
pockets and other acidic recognition grooves.

Despite the scientific coherence of the hypothesis, the fold was rejected at the
orchestrator's predictability gate with the reason: 'target_not_predictable: no
UniProt ID resolved — target identity unconfirmed.' The Researcher anticipated this
issue explicitly, noting that the canonical target list returned null IDs and requesting
that the Clinical agent manually resolve NRP1 (UniProt 014786, ChEMBL
CHEMBL4297). The gate, however, operates on automated ID resolution and did not
accept the manual annotation in time, halting the fold before Boltz-2 or Chai-1 were



invoked. No structural coordinates, pLDDT scores, or binding probability estimates
were generated.

This is an important distinction: the DISCARDED verdict here reflects a pipeline
infrastructure failure — specifically, the automated target-resolution step's inability
to map 'Neuropilin-1 (b1 domain, C-end Rule / CendR pocket)' to a UniProt accession
— rather than any structural or biological evidence against the hypothesis. NRP1 is
emphatically not an obscure or unpredictable target; it has dozens of high-resolution
co-crystal structures with CendR peptides, a well-defined binding pocket, and
extensive medicinal chemistry literature. The scientific premise of this fold is
arguably stronger than several folds that did proceed.

In the context of Selank's recent fold history at Alembic Labs, this fold represents a
meaningful strategic pivot. Folds #8, #18, and #41 all pursued stability-focused
modifications: C-terminal amidation (#8, PROMISING, pLDDT 0.90), N-methylation at
Gly-6 (#18, PROMISING, pLDDT 0.87), and D-Thr-1 substitution (#41, PROMISING,
pLDDT 0.94). Fold Ne72 was the first Selank fold targeting affinity enhancement at a
defined molecular receptor, shifting the scientific question from 'how do we make
Selank last longer in plasma' to 'can we make it bind its putative CNS target more
tightly.' This is a scientifically mature progression — stability hypotheses are
typically a prerequisite to affinity optimization, making this the logical next chapter.

The hArg substitution itself carries no obvious red flags. The modification is
synthetically accessible (Fmoc-homoarginine(Pbf)-OH is commercially available), is
not expected to alter the backbone conformation dramatically given the flexible
single-bond extension, and homoarginine itself is an endogenous amino acid (found
in human plasma) with a favorable safety profile. Heuristic estimates suggest
negligible impact on aggregation propensity or BBB penetration relative to native
Selank, and the +1 charge is preserved. The principal open question is whether the
~1.5 A side-chain extension is a net gain (deeper pocket burial) or a net loss (over-
extension past the optimal salt-bridge geometry to Asp320) — a question that
requires either computational docking or direct experiment.

To rescue this fold, the simplest path is to resubmit with NRP1's UniProt accession
(014786) pre-populated in the target metadata, bypassing the automated
resolution step. Alternatively, flexible-receptor docking using Glide or AutoDock Vina
against PDB:20RZ (NRP1 b1l domain with TKPR-like peptide) would provide rapid,
interpretable geometry — and would complement the Boltz-2/Chai-1 pipeline rather
than replace it. SPR or ITC with recombinant NRP1 b1l domain remains the gold-
standard wet-lab adjudication, as used in the original EG00229 characterization
studies.



RESEARCH BRIEF

FOLD No72 — SELANK ARG-4 -
HOMOARGININE | NRP1 CENDR
ENGAGEMENT

Verdict: DISCARDED | Discard class: Tool-limit / Pipeline gate failure

TLDR

Fold N.72 was DISCARDED before structural prediction ran. The primary
reason: the orchestrator's predictability gate could not automatically resolve a
UniProt accession for the stated target (Neuropilin-1 b1l CendR pocket), triggering a
target not predictable block. This is a pipeline infrastructure failure, not a
biological invalidation. NRP1 is a well-characterized, structurally tractable target
with dozens of solved co-crystal structures — the fold's hypothesis remains
scientifically untested.

WHAT WE TRIED

Selank (TKPRPGP) carries the tuftsin-derived TKPR tetrapeptide, which structurally
mimics the C-end Rule (CendR) consensus motif (R/K-X-X-R) that engages the bl
domain of neuropilin-1 (NRP1). NRP1's bl pocket — defined by key residues Asp320,
Glu319, and Tyr297 — is a well-drugged interface: it binds VEGF-C's C-terminus, the
small-molecule inhibitor EG00229, and a series of CendR peptides with
characterized affinities.

The hypothesis was that replacing Arg-4 of Selank with L-homoarginine (hArg) —
extending the guanidinium-bearing side chain by one methylene unit (~1.5 A) while
fully preserving +1 charge and bidentate H-bond donor geometry — would allow the
guanidinium to reach deeper salt-bridge partners at the base of the bl pocket. This
builds directly on prior Selank work in this lab: folds #8, #18, and #41 all pursued
stability modifications (C-terminal amidation, Gly-6 N-methylation, D-Thr-1
substitution), all returning PROMISING signals. Fold Ne72 was the first attempt to
shift from stability optimization to affinity engineering at a defined molecular
target — a logical next step in the Selank program.




WHY IT WAS DISCARDED

The orchestrator's predictability gate operates on automated UniProt/ChEMBL ID
resolution. The Researcher explicitly flagged that the canonical target list returned
null IDs for NRP1, and requested manual resolution (UniProt 014786, ChEMBL
CHEMBL4297, gene NRP1). The gate did not accept the manual annotation, and the
fold was blocked before Boltz-2 or Chai-1 were invoked.

This is not a reflection of NRP1's predictability. NRP1 is the opposite of a
structurally ambiguous target: it has high-resolution crystal structures in complex
with CendR peptides (PDB: 20RZ, 4DEQ, 4GZ9), a defined binding pocket, and has
been modelled in multiple peptide-docking studies. The discard reason is purely an
ID-resolution gap in the pipeline's automated lookup layer — not an indication that
the target is poorly defined or the hypothesis is weak.

WHAT THIS DOESN'T MEAN

DISCARDED here does not mean the homoarginine substitution fails to bind NRP1,
nor that the CendR hypothesis for Selank is invalid. It means precisely one thing:
the current pipeline's automated target-annotation step could not confirm
NRP1's identity in the format required to proceed. The scientific premise —
that a one-methylene extension of Arg-4's side chain could improve CendR pocket
engagement — is mechanistically coherent, precedented in the NRP1 literature, and
remains entirely open. No structural coordinates were generated, no binding
probability was computed, and no biological inference can be drawn from this
outcome.

This parallels Fold Ne24 (Semax Phe-4 — 4F-Phe, DISCARDED despite pLDDT 0.83)
where the discard was not structural failure but pipeline-level adjudication limits —
in that case, post-analysis noted the structural metrics were technically clean.

WHAT WOULD ANSWER THE QUESTION

* Resubmit with pre-populated UniProt 014786 for NRP1, bypassing
automated ID resolution. This is the fastest path to running the intended Boltz-2/
Chai-1 prediction on the TKP-hArg-PGP sequence against the NRP1 b1l domain.

* Rigid/flexible docking via Glide or AutoDock Vina against PDB:20RZ or
4DEQ (NRP1 bl domain co-crystallized with CendR peptide RPAR). Compare pose
geometry of Arg-4 vs. hArg-4 Selank directly against Asp320/Glu319/Tyr297 —
this would take hours, not days, and directly tests the ~1.5 A extension
hypothesis.

* Surface plasmon resonance (SPR) or isothermal titration calorimetry
(ITC) with recombinant NRP1 bl domain (residues 273-424, commercially



available) — as used in the original EG00229 characterization (Jarvis et al., JACS
2010). Direct Kd comparison of native Selank vs. hArg-4 variant would yield
unambiguous affinity data.

* Cellular NRP1 binding / internalization assay (fluorescence-labeled peptide,
NRP1-overexpressing HEK293 cells) to confirm CendR-mediated cell uptake — a
functional readout that complements biophysical affinity measurement.

RAW METRICS

Metric Value

pLDDT — (not computed)
pTM — (not computed)
ipT™M — (not computed)
Chai-1 agreement — (not computed)
Boltz-2 binder probability — (not computed)

Heuristic aggregation

. — (not computed)
propensity

Heuristic half-life estimate — (not computed)

target not predictable: no UniProt ID

Discard reason
resolved

No structural output was generated. All fields are null by pipeline gate, not by
predictor failure.

A In silico research only. Not medical advice. No wet-lab
validation has been performed.

SEQUENCES

NATIVE

TKPRPGP

MODIFIED

TKP-hArg-PGP




CAVEATS

* in silico prediction only — requires wet lab validation

* single-run prediction (not ensembled)

» predicted properties may not reflect real-world biological behavior
* this is research, not medical advice

* no structural metrics were generated — discard reflects pipeline gate failure, not
biological or structural evidence against the hypothesis

* NRP1 UniProt 014786 was not automatically resolved; manual annotation or
resubmission required to proceed

* homoarginine is a non-canonical amino acid — heuristic property estimates
(stability, BBB penetration, half-life) were not computed for this fold and should
not be inferred from native Selank data

* CendR binding of native Selank at NRP1 has not been directly confirmed in
published literature; the TKPR/CendR homology argument is structural inference,
not established pharmacology
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