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. *Indicates a significant difference at p < 0.05, **indicates a significant difference at p < 

0.01, and ***indicates a significant difference at p < 0.001, compared with the result of 

non-treatment control, as analyzed by Student's t-test
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Figure1: The sites of ligand binding at the

hydrophobic pocket (PDB entry 1OKE), which were

analyzed by SiMMap program, showing three distinct

binding sites or hot spots including H1 (residues

Lys128 and Gln200), H2 (residues Ile270, Leu277, and

The280), and H3 (residues The48, Glu49, and Ala50)

Each bar graph represents the mean value and standard error of mean (SEM) from three

independent experiments

*significant difference at p < 0.05,

**significant difference at p < 0.01

***significant difference at p < 0.001, compared with the result of non-treatment control, as

analyzed by Student's t-test

 Identification of ligand-binding hot spots

 Design of small peptides

 Inhibition of DENV2 infection by small peptides

(A) Cell viability after treatment with peptides at the concentration 

of 500 μm, relative to that of mock control, which was set as 100%

(B) Dengue virus 2 production as detected by foci formation after 

treatment with peptides, relative to the treatment without peptide, 

which was set as 100%. 
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Figure3: Dose–response inhibition curves of EF (A)

and KEN (B) on dengue virus 2 production, detected

by foci formation and analyzed by nonlinear

regression.

• black circles = mean values, and error bars represent standard

errors of mean (SEM) from three independent experiments

(A) Comparison of preferred binding models of EF (orange stick) and

KEN (green stick) to the three hot spots, H1 (blue), H2 (magenta), and H3

(red), at the hydrophobic pocket

(B) Peptide EF forms hydrogen bonds (black dots) with Lys128 (H1) and 

The48 (H3) and also contacts to H2 at the bottom of hydrophobic pocket

(C) Peptide KEN 

forms hydrogen 

bonds with 

Lys128 and Q 200 

(H1) in addition 

to The48 and 

Ser274 (H3) but 

does not interact 

to H2

(D) Peptide EF and (E) peptide KEN are shown in line, whereas the interacting 

residues with polar–polar and van der Waals interaction are represented by 

magenta and green balls

 Inhibition of DENV2 infection by small peptides
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• Each bar graph represents the mean value and standard error of mean (SEM) 

from three independent experiments 

• gray bars = DENV2 genome

• light gray bars = intracellular DENV E protein after EF treatment

*significant difference at p < 0.05,

**significant difference at p < 0.01

***significant difference at p < 0.001,

compared with the result of non-treatment control, as analyzed by Student's t-test

(C) Immunofluorescence assay (IFA) of DENV-infected Vero cells after treatment with EF

(A) Dengue virus 2 (DENV2) genome and intracellular

DENV E protein after treatment with EF, compared with

that of the non-treatment control

(B) Dengue virus 2 production (log FFU/mL) 

after treatment with EF

 Reduction in DENV RNA, protein, and virus production by EF peptide



(D) Peptide EF and (E) peptide KEN are shown in line, whereas the interacting residues 

with polar–polar and van der Waals interaction are represented by magenta and green 

(A) The balls
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*significant difference at p < 0.05,

**significant difference at p < 0.01

***significant difference at p < 0.001

compared with the result of non-treatment control, as analyzed

by Student's t-test

(A) The inhibitory effects of EF (light gray bar)

compared with water diluent (dark gray bar) on

the DENV E production in Vero cells infected

with DENV1, 2, 3 and 4, shown as percentages

relative to that of the non-treatment control.

(B) The model of DENV E protein shows the

high conserved region (>70% homology

among four serotypes) labeled in blue,

whereas the low conserved region (<50%

homology among four serotypes) labeled

on magenta

 Inhibition of other DENV serotypes by EF peptide


