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EVALUATION OF SALIVARY GLANDS PROTEOMS FROM 
WILD PHLEBOTOMUS PAPATASI-PROVEN VECTOR OF 

ZOONOTIC CUTANEOUS LEISHMANIASIS IN IRAN



1 | INTRODUCTION 

 Phlebotomus papatasi is an only well-known proven vector of zoonotic cutaneous 

leishmaniasis (ZCL) in Iran.

The blood-feeding females of P. papatasi sandfly are incriminated to be the natural vector 

of protozoan Leishmania major.

 In Iran and in many countries ZCL is an endemic disease and is increasing in many foci. 



1 | INTRODUCTION 

 ZCL originally is a disease of gerbils.

The function of P. papatasi salivary proteins is provoke of human immune system.

There is not any report on purification and characterization of salivary glands proteins in 

P. papatasi from Iranian foci. The most salivary glands proteins have been purified and 

characterized from colonies breeding in insectarium.



1 | INTRODUCTION 

 SP15 family of proteins is the most abundant in the majority of sandfly salivary glands but 

not in cDNA library.

These proteins with unknown functions contain PpSP15 from P. papatasi saliva could 

elicit specific humoral and cellular immunity

 SP15 as an antigen in vaccine production could enhance protective efficacy against 

leishmaniasis



1 | INTRODUCTION 

 Salivary gland proteins from colonized sandflies do not cause protection against infection 

with L. major in the case of pre-exposure to wild specimens

Almost purification of salivary gland proteins has been performed on reared sandflies 

rather than wild-caught sandflies

 Extracting salivary gland proteins from wild-caught P. papatasi and comparison between 

protein profiles from different ZCL foci were the purposes of this research. 



2 | MATERIALS AND METHODS 

 Sand flies were collected during the activity season of adult sandflies from three ZCL 

locations of Iran.(Isfahan, Tehran and Varamin)

The collected specimens put in microtubes without any buffer and were frozen (−20°C). 

All collected specimens were kept on ice and transferred to Pasteur institute of Iran in 

Tehran and stored in −70°C

2.1 | Sandfly collection, identification, and salivary gland preparation



2 | MATERIALS AND METHODS 

All adult sandflies were identified using morphological characters of the head and 

abdominal Terminalia, following a dissection for salivary glands.

 Female P. papatasi were identified and prepared for protein extraction from salivary 

glands. 

After dissecting, each pair of salivary glands of unfed females P. papatasi was moved into a 

micro-tube without any buffer and flash frozen at −70°C for protein extraction.



2 | MATERIALS AND METHODS 

 Isolated salivary glands of the female P. papatasi, encompassed a rapid freeze-thaw process 

and sonication on ice.

 Extraction product was centrifuged for 1 min at 14,000 rpm

 Supernatant was filter through a 0.22-µm Ultra free centrifugal filter unit.

2.2 | Protein extraction 



2 | MATERIALS AND METHODS 

 For removing undesirable substances, cold acetone (four times, −20°C) was added to 

protein precipitation and incubated at −20°C for 60 min.

The supernatant containing the interfering substance was decanted and the pellet 

contains protein stored until usage.



2 | MATERIALS AND METHODS 

The protein concentration was read directly in 280 nm.

The samples were loaded onto a 15% polyacrylamide gel and stained with silver nitrate.

2.3 | Protein concentration determination and SDS-PAGE 



2 | MATERIALS AND 
METHODS 

The molecular masses of the proteins were 

estimated by comparison with a 10–75 kDa marker.



2 | MATERIALS AND METHODS 

The extract of 50 pairs of salivary glands (about 50 µg) from Kashan, Isfahan and Varamin 

was dissolved in PBS (500 μl) separately and purification was performed using an HPLC 

instrument.

The eluted peaks were monitored at 280 nm and collected manually.

The purity of the isolated proteins was subsequently checked by SDS-PAG

2.4 | HPLC purification of proteins and peptides 



Electrophoretic profiles of whole extracted proteins. Analysed by SDS-PAGE using 15% polyacrylamide gel 

and stained with silver nitrate. M: Molecular  weight marker. Extracted proteins: (a) Isfahan, (b) Kashan, (c)

Varamin



HPLC CHROMATOGRAMS OF SALIVARY GLAND PROTEINS OF PHLEBOTOMUS 
PAPATASI WERE  REVEALED 15 PEAKS  IN 45 MIN. (A) ISFAHAN, (B) KASHAN, 
(C) VARAMIN



3 | RESULTS 

Three populations of P. papatasi were trapped from Isfahan province (Isfahan and Kashan 

locations) and Tehran province (Varamin location)

 Females P. papatasi were identified and considered as proven vector of zoonotic 

cutaneous leishmaniasis for protein extraction and analysis.

3.1 | Sandflies collection 



3 | RESULTS 

After protein extraction, the concentration of 50 pairs of whole salivary glands was considered 

approximately 1.6 µg/µl from Isfahan and 1 µg/µl from both of Varamin and Kashan.

 SDS-PAGE showed separated bands with their molecular weights. (10 proteins or peptides)

There were significant differences between extracted protein profiles from different ZCL foci

3.2 | Protein extraction process and determination of protein profiles



4 | DISCUSSION 

 Correlation between vertebrate host immune response and salivary glands proteins was 

defined.

 Salivary glands of P. papatasi with five members of small odorant-binding protein (OBP) 

family contain SP12, SP14, SP14.2, SP14.5 and SP15-like proteins

 PpSP15-like proteins belong to OBP family, but so far the exact function of these 

proteins remains unknown in sandflies. 



4 | DISCUSSION 

 SP15 protein was shown to elicit specific humoral and cellular immunity. These caused the 

protection in immunized mice against L. major infection.

 The pre-exposure of salivary gland proteins from colonized P. papatasi do not confer 

protection against Leishmania infection, whereas L. major were co-inoculated with wild-caught 

P. papatasi

 A delayed type hypersensitivity (DTH) reaction was also observed in immunized mice 

inoculated of DNA plasmid coding for SP15-like salivary protein in P. ariasi.



4 | DISCUSSION 

These findings reveal that saliva-based vaccine derived from colonized sandflies, affected 

on immune response after natural exposure.

 In general, collecting wild sandflies from different ZCL foci is important for protein 

extraction and analysis.

 However, catching sandflies sometimes with long distances spends more time and high 

cost of budget.



4 | DISCUSSION 

 Comparison between HPLC chromatograms of extracted proteomes from occupied  

lands,  Palestine specimens as standards and our specimens from different regions  

revealed similarity in four major peaks from all regions except Kashan that exposed some 

differences 

There were some differences between Isfahan and Kashan chromatogram profiles and 

similarity in proteome analysis between Varamin and standard specimens 



4 | DISCUSSION 

 Evaluation of SDS-PAGE showed distinct differences among all samples from different 

locations. There were some varieties in number and weight of specified peptides from  

separate foci of ZCL.

 Some differences in number and weight of protein bands were found among Iranian 

specimens and the world. Losing some proteins and peptides in different ecologic and  

physiologic conditions could cause different protein composition of salivary glands 



4 | DISCUSSION 

 Number variability of bands between extracted proteins from different ZCL foci was 

found on SDS-PAGE. Significant differences in HPLC chromatograms were revealed in 

number and retention times of peaks.

All conditions were the same for all collected specimens in all the time of examinations. 

So dissimilarities in HPLC chromatograms and SDS-PAGE could be because of difference 

in protein contents which is very important in stimulating of immune system.



4 | DISCUSSION 

 One of the main hypothesis underlying  these findings could be effect of these variations on 

immunities by molecules as antigens in vaccine development process.

 PpSP15 extracted from different populations may have dissimilar properties which have to 

be intended in vaccine development. 



5 | C ON C L U S I ON 

 Now we can conclude that investigation on salivary gland proteins of natural wild 

specimens from local and endemic ZCL foci should be intended separately for each area, 

in order to vaccine production.




