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Abstract: Acting as the key step of various cell signaling pathways, protein-protein interaction (PPIs) plays
a significant role in the regulation of biological functions. Many of the proteins involved are potential drug
targets, therefore manipulation of PPI would greatly a great interest in physiology and pharmacology. Most
PPIs could not be directly targeted by small molecule drugs due to their flat and shallow interaction surfaces.
Selective regulator may be obtained by extraction and chemical synthesis helical peptide that forms folding
substructure scaffold in PPI. However, most peptides when separated from its protein progenitor are not able
to maintain its biological active helical structure, but tend to form random coil conformation, which is vulnerable
to enzyme and suffer low potency and drugability. By modification through all-hydrocarbon bridged cyclic
peptide designating ‘stapled peptide’, it turned out to be the most effective and directive methodology to solve
the drawbacks. Stapled peptide not only can boost its potency, but also its biostability and cell permeability.
These significant advantages make peptide stapling an important way of modification, which may definitely
generate more and more peptide drug candidates targeting PPIs in the foreseen future. In this paper, chemistry
and bioactivity of the stapled peptides reported up-to-date are systematically reviewed and discussed.
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Figure 1 Cycloalkene stapled peptide
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Figure 3 Linkage categories of stapled peptides
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Table 1 Reported bioactive stapled peptides
Stapled peptide Activity
Disease Target Source protein ?;{:g:ﬁ szgl;lg;l)t (Excluding N and C (Increased folds vs He;ﬁ:i ¢
pep terminal modifications) natural peptide) ¥
Acute T-cell Notch signaling pathway™® **! Dominant-negative fAla-ERLRRRIEL-  fAla-ERLRRRI- Kp: 0.12 pmol-L™* 94%
leukemia ICN1-MAMLI-CSL Core ~ MAMLI fragment CRRHHST [S5sLCRS5JHHST!
activation com?lex dnMAML1P% 31
interaction!
Cancer Whnt signaling pathway™>> ! BCL9L" LSQEQLEHRERSL- LSQEQLEHRERSL-  ECsp:24+2nmol-L”"  91%
J-catenin/BCLY interaction QTLRDIQRMLF [SsTLRSSJIQRBLF™  1Cso: 135 nmol L™
Cancer Wnt signaling pathway Axin segment EENPESILDEHVQ-  RRWPR[S5ILDS;]- Kp: 53 nmol-L™" (100) 51%
f-catenin/TCF4 from TCF4-- RVMK HVRRVWR®
interaction!*”) catenin complex !
HIV Virus capsid assembling!®)  CAI-C-CA complex ITFEDLLDYYGP ITF[SsDLLSs]YYGPI®  Kp: < 1 pmol-L™" (10) N/A
CAI segment!**
gp41six helical bundle HR2 se%ment enfuvirtide (marketed YT[SsLTHS5]LIEESQ-  1Csp: 2.5+ 0.2 nmol- L' 36%
formation®* drug)!® NQQEKNEQELLEL-  (3.4)
[SsSKWASs [ LWNWEF!
gp41 Protein BTWBEWDREINNY- BTW[SsEWDSs]EINN- ICs: 87 + 30 nmol-L™ N/A
fragment T649  TSLIHSLIEESQNQQ- YTSLIHSLIEESQNQ- (>34)
EKNEQELLE [SsEKNS5]QELLER
Integrase LEDGF/p75-IN  Integrase inhibitor TAYFLLKLAGRW TAYF[S5LKLSq] ECsp: 5+ 2 pmol-L™! N/A
NL6!%! GRW!7 3)
HCV CD81/HCVenvelope glyco- CD81 extracellular PSGSNIISNLFKEDH PS[RgSNIISNSs]- ECso: 17-39 pmol~L’l 57%
protein E2 interaction® "> Loop domain!" FKEDH!"®
RSV (Respiratory Virus glycoprotein RSV-F/  RSV-F C-terminus FDASISQVNEKINQ- FD[RgSISQVNSs]KIN- Kp: 59 nmol-L™" (1.7) 61%
Syncytial Viruses) Host cell membrane fragment T118 SLAFIRKSDELLHN- QSLAFI[RsKSDELLS;]-
protein(’” VNAGKST!® NVNAGKST™
Bacteria a-helical antibiotic Lasioglossin % VNWKKILGKIIKV V- V[SsWKKS5]LGKIIK-  Increased hemolytic
peptide”! K VVK activity observed
Melectin®*! GFLSILKKVLPKVM- GF[RsSILKKVS;]- Increased hemolytic
AHMK PKVXAHXK activity observed
Esculentin-2 GILDTLKQFAKGVG- TLKQF[S;KGVS;]- MIC (S. aureus):
EM® KWLVKGAAQ KWLVK 3.13 pg'mL™
SMRs Multidrug-resistance TM4 VVGLALIVAGVV-  V[RsGLALINSj;]- MIC: 20 pmol-L™" N/A
efﬂuxgprotem oligomeri- yis4 GVVVE! >2)
zaion!
Endocrine/ Estrogen receptor/ Interaction core HKILHRLLQDS EKHKIL[S5RLLS5] Kb ERrey: 75 nmol- L! (33), N/A
Antitumor Coactivator interaction®®  motif ILXXLL)"*” DS KpErp: 115 nmol-L~ '43)
HK[AsLHRS;5]LQDSEY  ICso: 89 nmol-L™" N/A
(SRC3/ERa interaction)
Atherosclerosis  Apolipoprotein A-1 ApoA-1 VLESFKVSFLSALE- VLESFKVS[S;LSA- Cholesterol Efflux 62%
(aopA-1)/ABCAL1 C-terminus EYTKKLNTQY® LS5]JEYTKKLNTQ; activity increased 10 97%
transport protein a-helical segment VLESFKVS[RsLSAL-  folds.
interaction!®**! A10 EES5]TKKLNTQ"”
Cancer Epidermal Growth Factor JM-A fragment VRKRTLRRLLQER- VRKR[RsLRRLLQSs5]- ICsp:2.99 +0.30 4.5
Receptor (EGFR)/ ELVE! RELVE!%- 101] pmol-L™! folds

Juxtamembrane (JM)
fragmentdimerization

[98-100]
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Figure 6 Thio-methyl biphenyl bridged stapled peptide
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Figure 7 Thio-fluorobenzene bridged stapled peptide
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Figure 9 Thiol-alkenyl click reaction stapled peptide
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Figure 10 Thiol-alkynyl click reaction stapled peptide
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