
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

CURRENT TOPICS IN PEPTIDE & PROTEIN RESEARCH 

Scope: 
Current Topics in Peptide & Protein Research provides a medium for publication of original research 
papers, full-length review articles, mini-reviews and short communications on all aspects of peptide and 
protein research. The scope of the Journal covers the whole range of the chemistry and biology of peptides 
and proteins, which includes studies related to structure, function, synthesis, conformational analysis, folding 
and sequencing, and related multidisciplinary research in the areas of proteomics, enzymology, immunology, 
genetics, molecular biology, neurochemistry, endocrinology, pharmacology, protein biomarkers, 
pharmacokinetics and pharmacodynamics of therapeutic proteins, bioinformatics, molecular modeling, 
recombinant expression, protein engineering and development, peptidomimetics, and drug design. 
	  
	  
Indexing/Abstracting: 
 
•  SCOPUS 
•  EMBASE 
•  Chemical Abstracts (CAS) 
•  SciFinder (CAS) 
•  CAB Abstracts/Global Health 
•  Biological Sciences (ProQuest) 
•  Biotechnology & Bioengineering Abstracts (ProQuest) 
•  Immunology Abstracts (ProQuest) 
•  Engineering Research Database (ProQuest) 
•  Environmental Engineering Abstracts (ProQuest) 
•  METADEX 
•  STN (CAS Content) 
•  SCImago 
•  Indian Citation Index (ICI) 
•  J-Gate 
	  
	  
	  
	  
	  
	  
	  

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


	  
	  
Editorial Board 
B. P. Roques France 
C. H. I. Ramos Brazil 
E. Giralt Spain 
G. Jung Germany 
H. Kessler Germany 
J. Martinez France 
M. Muraki Japan 
N. L. Benoiton Canada 
P. W. Schiller Canada 
T. K. Sawyer USA 

	  
	  
	   	  

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


	  
CURRENT TOPICS IN PEPTIDE & PROTEIN RESEARCH 
Volume 19 
 
WEB LOADING IN PROGRESS 
http://www.researchtrends.net/tia/title_issue.asp?id=26&in=0&vn=19&type=3 

Published in 2018 

 - Complimentary 

Table of Contents 

1 Synthetic proteins for fluorescent imaging applications  
Pages  1 -  14 
M. Hinrichsen, L. Regan  
Abstract | Buy this article   

2 The apolipoprotein E mimetic peptide AEM-2 attenuates mitochondrial injury and apoptosis in 
human THP-1 macrophages  
Original Communication 
Pages  15 -  25 
Samantha Giordano-Mooga, Geeta Datta, Paul Wolkowicz, David W. Garber, Mayakonda Palgunachari, 
C. Roger White, G. M. Anantharamaiah  
Abstract | PDF  

3 Molecular dynamics simulations of the conformational states of a D-tryptophan-
containing Conus venom peptide and its all-L-amino acid analog  
Original Communication 
Pages  27 -  41 
Neil Andrew D. Bascos, Elsie C. Jimenez  
Abstract | PDF  

4 Arginine-lysine swaps selectively enhance antimicrobial activity over cytotoxic activity of LL-37 
peptide  
Original Communication 
Pages  43 -  51 
Alessio Bonucci, Rebecca Pogni, Enrico Balducci  
Abstract | PDF  

5 Albumin depletion of human serum to improve quantitative clinical proteomics  
Original Communication 
Pages  53 -  62 
Jerome Vialaret, Sarah Kadi, Laurent Tiers, Robin O’Flynn, Dominique Deville de Périère, Sylvain 
Lehmann, Christophe Hirtz  
Abstract | Buy this article   

6 Netrin-3-peptides are chemorepellents and mitotic inhibitors in Tetrahymena thermophila  
Original Communication 
Pages  63 -  73 
Bethany Khol, Katelyn Malik, Kenneth Ward, Matthew Merical, Lois Parks, Stephanie Hermann, David 
Paulding, Heather Kuruvilla  
Abstract | PDF  

7 Cloning and protein structure prediction of DBL2β-PfEMP1 recombinant protein from 
Indonesian Plasmodium falciparum isolate  
Original Communication 
Pages  75 -  79 
Erma Sulistyaningsih, Fathul Hidayah, Aris Prasetyo  
Abstract | PDF  

 

	  

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


General Guidelines
Articles which are under consideration for publication in other journals/periodicals or which have already been published elsewhere should not
be submitted. Articles should be written in English. Usage of correct English is the responsibility of the author. Before submission the manuscript
should be proof-read for any possible linguistic and typographical errors. The manuscript should be submitted on numbered sheets.
PRESENTATION
1) Title Sheet: The title of the article, name(s) of the author(s) and the address(es) of the institution(s) where the work has been carried out should
be typed on a separate page (title sheet). These details will be typeset to a standard format by the publisher. The name of the journal to which the
article is submitted should be mentioned in the title sheet. The complete address, telephone number, fax number (if available) and e-mail ID of
the corresponding author should also be given in the title sheet. In addition to the title of the article, a  running title (short title) not exceeding
60 characters including spaces should be given in the title sheet.
2) The rest of the sections of the article should be arranged in the following order:

1. ABSTRACT (short, not exceeding 300 words, presented in a SINGLE paragraph)
2. KEYWORDS (minimum of 3 to 5 and a maximum of 10)
3. INTRODUCTION

          4.        For review articles, authors have full freedom in titling and arranging the sections following the INTRODUCTION. Whereas
                      for original articles, we recommend the material following the INTRODUCTION to be brought under the section heads
                        MATERIALS AND METHODS, RESULTS, DISCUSSION (or RESULTS AND DISCUSSION combined)  and CONCLUSION
           5.        ACKNOWLEDGEMENTS (if any)
          6. CONFLICT OF INTEREST STATEMENT
        7. REFERENCES should come as the last section of the article.

Authors should check that every reference in the text appears in the list of references and vice versa. In the text, references to
other papers or books should be cited using consecutive numbers in parenthesis (e.g.: [1, 2]) and they should be listed numerically
in the last section.
Examples for citing references:
     1.  Nicotra, F., Panza, L. and Russo, G. 1987, J. Org. Chem., 52, 5627.
     2.  Bluman, G. W. and Kumei, S. 1989, Symmetries and Differential Equations, Springer,  New York.
     3.  Soker, N. and Sarazin, C. L. 1988, Cooling Flows in Clusters and Galaxies, A. C. Fabin (Ed.),
           Klewer, Dordrecht, 367.

8. ABBREVIATIONS if any may be given either after the ABSTRACT section or just prior to the REFERENCES section.
PAGE LAYOUT
The entire text of the article should be submitted typed preferably in single-columns, in any column width. The text matter will be laid out in
a double-column press-format by our technical personnel.
Text formatting details
Fonts: Please use Times New Roman, Arial, Times Roman or Times fonts as much as possible.
Font size: Fonts in general should be of the size of 10 points. Size of superscript and subscript characters should not be less than 9
points. Section headings (ABSTRACT, INTRODUCTION etc.) should be typed in 10 point bold font and be placed on a separate line. Scientific
names should be in 10 point italics.
Line spacing: The manuscript should be typed with single spacing between the lines.
Preparation of Tables
Numbering: All the tables should be numbered consecutively using Indo-Arabic numerals. The caption to each table should be given
with the respective table. Care should also be taken to make sure that all the tables are referred to in the text.
Font size: The fonts used in tables should not be of size less than 10 points or 1 - 2 mm. If the table contains illustrations, for example
structural formulae, the thickness of the lines should be at least 1 point.
Dimensions: Dimensions of tables should not exceed a width of 15 cm and a height of  20 cm inclusive of the table-caption. If the table
exceeds these dimensions, it should be properly split such as to be accommodated in more than one page. Tables can be submitted either
on separate sheets or be incorporated within the text itself.
Copyright issues: Tables taken from previously published work should accompany consent letters from the original publisher for
re-publication.

ARTICLE SUBMISSION GUIDELINESDigital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


Preparation of figures
Figures should be limited to material essential for the text.
Numbering: All the figures should be numbered consecutively using Indo-Arabic numerals. The legend to figures should appear
directly below the respective figures. Please make sure that all the figures are referred to in the text.
Dimensions: Dimensions of figures should not exceed a width of 15 cm and a height of 20 cm. Figures may be submitted either on
separate sheets or be incorporated within the text itself.
Copyright issues: Figures  taken from data sources of previously published work should accompany consent letters from the original
publisher for re-publication.
1. Line drawings
All lines in the line drawings should be of uniform thickness, and should not be less than 1½ points or 0.5 mm. The alphabetic and
numeric characters used in the line drawings should not be less than 10 points in size.
2. Photographs/Micrographs
Photographs and micrographs should exhibit high contrast. As far as possible, the size of the photographs/micrographs should be
limited to the minimum. This is to ensure maximum utilization of available print space. Photographs and micrographs that are to
appear as a group should be mounted together.
3. Colour figures
Multicolour photographs/illustrations are acceptable, but would involve a reproduction charge. The electronic version of colour
figures may be prepared and submitted in RGB (Red, Green, Blue) colourspace. RGB files would be used when the article is made
available on the web and on CD-ROMs. However for the print process, RGB files will be converted to CMYK (Cyan, Magenta,
Yellow, Black) colourspace.
Printing colour figures in black & white: We strongly recommend that figures to be printed in black-and-white be submitted in
black-and-white and not in colour. Figures supplied in colour will have to be converted to greyscale when printed in black-and-white.
When converted to greyscale, colours that displayed a clear difference before conversion may end up looking very similar  and
indistinguishable after conversion. This is true both for line and photographic images. The author should check the results of such
a conversion prior to submission to make sure the figures exhibit the required contrast when printed in black-and-white.
Scanning and Conversion resolution for figures: Make sure that any figure placed into MS Office applications is at the
appropriate minimum resolution: 300 dpi for photographs & micrographs, 500 dpi for combinations of photographs, micrographs & line
drawings and 600 dpi for line drawings and greyscale figures.
Submission of the manuscript
The easiest way to submit the manuscript is to send it as an e-mail attachment to the e-mail address: editor@researchtrends.net.
Manuscripts should be submitted in one of the following formats.

•    Microsoft Word document - doc (NOT docx)
•    Rich Text

Manuscripts may also be submitted on CD-ROM by regular mail to The Editor, Research Trends (P) Ltd., T. C. 8/1852(1),
Parakovil Road, Thirumala (P.O.), Trivandrum - 695 006, India.
Presentation and layout: Please use Times New Roman, Arial, Times Roman or Times fonts as much as possible. For presentation
of mathematical characters please try to stick with fonts such as symbols, wingdings etc. available in the default installation of
MS Windows operating system. These fonts are recommended because they are extensively used worldwide and hence insure PDF
portability without font embedding. Other fonts (e.g. Chinese, Japanese and Korean (CJK) character fonts) should be avoided for
ensuring PDF portability. Most formatting codes will be removed or replaced while processing the article. So there is no need for you
to apply excessive layout styling. Avoid options such as automatic  word-breaking, automatic hyphenation, automatic paragraph
numbering (especially for numbered references), double-columns, etc. However, do use bold-face, italics, subscripts, superscripts,
etc. Do not include any page-formatting instructions in the file. All of the text, tabular material and figures if any should be in one
file, with the complete text first, followed by the tabular material and figures. If figures are present, they may as well be submitted
as separate files in addition to the main single file of the manuscript. Ensure that all characters are correctly represented throughout
the manuscript; for example, 1 (ones) and l (ells), 0 (zeros) and O (ohs). Carefully check the final copy for consistent notation and
correct spelling. Our conversion software will faithfully translate any errors to the typeset copy. The general presentation and layout
of the manuscript should be done as discussed earlier under the sections ‘PRESENTATION’ and ‘PAGE LAYOUT’.
PAGE CHARGES, OPEN ACCESS, REPRINTS & COMPLIMENTARY COPY
There are no page charges (per-page processing charges). Authors are usually requested to make their articles open for free public access
through the ‘Open Access’ provision. This would entitle the authors to receive a free-copy of the journal/book series carrying their articles.
Authors who prefer hard-copy reprints may order for the same in multiples of hundred. Authors may also request for an additional complimentary
copy for their institutional library.

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cloning and protein structure prediction of  
DBL2β-PfEMP1 recombinant protein from  
Indonesian Plasmodium falciparum isolate 

ABSTRACT 
The DBL2β-PfEMP1 is an adhesive domain of 
Plasmodium falciparum, which is important for 
malaria pathogenesis. In this study, the DBL2β-
PfEMP1 from the Indonesian isolate of Plasmodium 
falciparum was cloned and the protein structure 
prediction of the DBL2β recombinant protein as 
well as its ligand binding sites was carried out. 
The DBL2β recombinant protein consists of 1674 
nucleotides which are translated into 558 amino 
acids. Analysis using Expasy ProtParam tool showed 
that the protein had a MW of 64.69 kDa with an 
isoelectric point of 8.82. It had 83 negatively 
charged residues (Asp + Glu) and 98 positively 
charged residues (Arg + Lys). It was classified as 
an unstable protein because it had an instability 
index of 40.01. Protein structure prediction of the 
DBL2β recombinant protein and its binding sites 
was carried out using the I-TASSER program. It 
showed that the DBL2β recombinant protein had 
the highest significant alignment with the DBLβ 
domain of PF11_0521 PfEMP1, which is bound 
to the human ICAM-1, but the protein had the 
closest structural similarity with the of EBA-175 
Region II (RII) of P.  falciparum, where the protein 
functions as the cell invasion molecule. The highest 
C-score of ligand-binding site was 0.10 for the 
PEPTIDE ligand (GLN, LEU, ASP, PHE, GLU, 
ASP, VAL, TRP, ASN, SER, SER, TYR), and the 
 

ligand-binding site residues were at 84, 87, 88, 91, 
92, 95, 99, 196, 199, 200, 203, 206. It is likely 
that the DBL2β recombinant protein has the major 
function as an adhesion molecule for invasion to 
the host. Further studies on its role in in vivo models 
are needed to develop a definite conclusion. 
 
KEYWORDS: Plasmodium falciparum, DBL2β, 
PfEMP-1, Indonesia, protein. 
 
INTRODUCTION 
Plasmodium falciparum is the most deadly malaria 
agent among Plasmodium spp. The severity of 
malaria falciparum is due to the mechanism called 
cytoadherence i.e. the capacity of infected 
erythrocytes to adhere to vascular endothelium 
and other host cells through several receptors. 
This mechanism may result in the obstruction of 
microcirculation leading to poor perfusion of host 
tissues, hypoxia, and dysfunction of organs resulting 
in multiple organs failure [1]. One of the important 
proteins which is responsible for this mechanism 
is Plasmodium falciparum erythrocyte membrane 
protein 1 (PfEMP1).  
PfEMP1 is a polymorphic protein and secreted 
during the erythrocytic cycle. The protein is 
transported from the parasite, which is located inside 
the erythrocyte, to the surface of the infected 
erythrocyte. It is deposited on the surface of 
erythrocyte in the structure known as the knob [2]. 
PfEMP1 is encoded by the var gene family which 
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consists of approximately 60 variable genes per 
haploid genome of the parasite. It contains an 
extra-cellular and an intra-cellular part. The extra-
cellular part contains the N-terminal segment (NTS) 
followed by two distinct binding domains: Duffy 
binding-like (DBL) and Cysteine-rich inter-domain 
regions (CIDR) [3]. The DBL domain is classified 
into six types based on the consensus motifs α, β, 
γ, δ, ε, and x. The CIDR domain consists of semi-
conserved stretches and is classified into three 
different types: α, β and γ. The domain architecture is 
variable, where the sequence, number, location 
and type of domains differ significantly [4, 5]. 
Each PfEMP1 binding domain will bind to specific 
host cell receptor. Several studies have reported that 
DBL2β domain mediates the binding to ICAM-1 
in several P. falciparum isolates [6]. In this study, 
we cloned the DBL2β domain of Plasmodium 
falciparum, which was isolated from an Indonesian 
malaria patient and carried out the protein 
structure prediction of the DBL2β recombinant 
protein as well as its ligand-binding sites.  
 
MATERIALS AND METHODS 

Malaria sample and ethical approval 
Blood was collected from a severe malaria patient 
from Primary health care in Jember District, 
Indonesia. The patient was diagnosed with severe 
malaria with severe anaemia as a complication. 
The study was approved by the Ethical Committee 
of Research of Faculty of Medicine, University of 
Jember. 

Cloning and structural analysis  
The DBL2β domain was amplified by polymerase 
chain reaction (PCR) using specific primers from 
the DNA sample of the malaria patient. The PCR 
product was cloned into pJET1 cloning vector. The 
clone was confirmed by sequencing. The sequences 
were analysed using Expasy translation tool and 
the amino acid sequence was further analysed 
by ProtParam analysis [7]. The structure of the 
recombinant protein based on amino acid sequences 
was predicted using the I-TASSER program [8, 9, 10]. 
 
RESULTS AND DISCUSSION 
The DBL2β recombinant clone was sequenced, 
and it consisted of 1674 nucleotides. Translation 
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by Expasy translate tool resulted in 558 amino 
acids. Analysis of amino acid sequences using 
Expasy ProtParam tool showed that the protein 
had a MW of 64.69 kDa with an isoelectric point 
of 8.82. It had 83 negatively charged residues 
(Asp + Glu) and 98 positively charged residues 
(Arg + Lys). DBL2β recombinant protein was 
classified as an unstable protein because it had an 
instability index of 40.01.  
Structure prediction of the protein using 
I-TASSER program is presented in Fig. 1. Five 
models were created based on the pair-wise structure 
similarity and grouping into cluster; the five models 
correspond to the five largest structure clusters. 
Further analysis was conducted using Template 
Modeling (TM)-align program; it is an algorithm for 
sequence-independent protein structure comparisons. 
It generates optimized residue-to-residue alignment 
based on structural similarity using dynamic 
programming iterations and is presented as a TM-
score, which has a value of 0-1, where 1 indicates 
the perfect match between two structures. The 
analysis showed that the DBL2β recombinant 
protein had a TM-score of 0.667, which is similar 
to that of the crystal structure of EBA-175 
Region II (RII) of Plasmodium falciparum (DOI: 
10.2210/pdb1ZRO/pdb) and a TM score of 0.657, 
which is similar to that of the crystal structure of 
Plasmodium falciparum Erythrocyte Binding 
Antigen 140 (PfEBA-140/BAEBL) (DOI: 
10.2210/pdb4GF2/pdb), meaning that the DBL2β 
recombinant protein had a close structural similarity 
to those proteins, where the protein functions as 
the cell adhesion and invasion molecule. The high 
TM-scores of those proteins indicated a close 
structural similarity and further implicated a 
similar function of the DBL2β recombinant protein 
with those proteins. 
I-TASSER program also measured the significance 
of alignment, presented as Z-score, where the 
Z-score >1 means a good alignment. The DBL2β 
recombinant protein showed the percentage sequence 
identity of 0.53 and the Z-score of 2.49, which are 
similar to those of the DBLβ domain of PF11_0521 
PfEMP1 which is bound to human ICAM-1 
(DOI: 10.2210/pdb5MZA/pdb); the protein has 
the cell invasion function. The Z-score of 2.49 
indicated a good alignment of those proteins. Other 
proteins which have similar alignments are the
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DBL2β recombinant protein as those proteins, 
either cell adhesion or cell invasion. 
Gene ontology was analyzed by evaluating global 
and local similarity of the proteins and presented as 
the C-scoreGO, where the value is 0-1. The DBL2β 
recombinant protein had the C-scoreGO of 0.36, 
which is similar to that of the crystal structure of 
EBA-175 Region II (RII) of P. falciparum (DOI: 
10.2210/pdb1ZRO/pdb), implicating an adequate 
confident prediction.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
structure of N-terminal NTS-DBL1-alpha and 
CIDR-gamma double domain of the PfEMP1 
protein from P. falciparum varO strain 
(DOI: 10.2210/pdb2YK0/pdb), the Plasmodium 
falciparum Erythrocyte Binding Antigen 140 
(PfEBA-140/BAEBL), and the EBA-175 Region II 
(RII) (DOI: 10.2210/pdb1ZRL/pdb). All proteins 
have the function of either cell adhesion 
or cell invasion. As mentioned, the high similarity 
in alignment of the DBL2β recombinant protein to 
those proteins indicated the similar function of the 
 

(a) 
 

(b) 

 
(c) 

 

(d) (e) 

Fig. 1. Structure prediction of DBL2β recombinant protein. Structure was predicted using the I-TASSER 
program. C-score (Confident score) was calculated based on the significance in the threading template alignments 
and the convergence parameters of the structure assembly simulation at a range of (-5 - 2); the higher the 
C-score the higher the confidence of predicted model. (a) model 1: C-score -0.73; (b) model 2: C-score -0.20; 
(c) model 3: C-score -1.14; (d) model 4: C-score -3.10; (e) model 5: C-score -3.00. 
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Prediction of ligand-binding site showed that the 
highest C-score of ligand-binding site (0.15) was 
for the PEPTIDE ligand (GLN, LEU, ASP, PHE, 
GLU, ASP, VAL, TRP, ASN, SER, SER, TYR) 
and the ligand binding site residues were at 84, 
87, 88, 91, 92, 95, 99, 196, 199, 200, 203, 206, as 
presented in Fig. 2. 
The DBL2β recombinant protein from the Indonesian 
isolate of Plasmodium falciparum showed high 
structural similarity to several proteins that function 
as an invasion and adhesion molecule of Plasmodium 
falciparum. The high structural similarity implicated 
a similar function as either cell adhesion or cell 
invasion molecule. Previous studies have shown 
that the DBL2β domain of PfEMP1 binds to 
ICAM-1 and is associated with the development 
of cerebral malaria [11].  
 
CONCLUSION 
The DBL2β recombinant protein from Indonesian 
P. falciparum isolate showed high structural 
similarity to several P. falciparum proteins globally, 
which play a role in cell adhesion as well in cell 
invasion mechanisms. Further studies on its role 
in severe pathogenesis in in vivo models are needed 
to develop definite conclusion. 
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Fig. 2. Prediction of ligand-binding site of DBL2β 
recombinant protein, conducted by I-TASSER program. 
The binding site residues were at 84, 87, 88, 91, 92, 95, 
99, 196, 199, 200, 203, 206. 
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