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Sequencing and expression of Elastase Il gene in

Polymorphoneuclear leukocytes in healthy individuals for
determination of single nucleotide polymorphism (SNP) by

RT-PCR
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Abstract

Background: ELA2 gene responsible for coding human neutrophil
elastase, a powerful serine protease carried by blood neutrophils and
capable of destroying most connective tissue proteins. The NE gene

*Correspondence author,

consist of 5 exons and 4 introns.

Address: National Institute for Methods: Peripheral blood obtained from healthy individuals. Total
Genetic Engineering and RNA was isolated using RNA standard techniques from fresh

Biotechnology,P.O.Box:14155-
6343, Tehran,Iran
E.mail: ghah@nrcgeb.ac.ir

separated cells by polymorphoprep. RNA was analyzed by
employing PCR amplification of reveres transcribed using a total of
ten specific primers. We amplified five exon of ELA2 gene

Received: 24/9/05
Revised: 25/1/06

separately and sequenced each exon. Mutational analysis was
performed by directed capillary sequencing method.

Accepted: 8/2/06 Findings: We have found new single nucleotide polymorphism

(SNP) in exon II codon 44. It was a silent mutation G to A
substitution but no changes in amino acid sequences were seen. The
codon sequence was GCG that has changed to GCA.

Conclusion:
The purpose of SNP detection is mainly recognition of susceptible
people to certain diseases and providing suitable drugs based on each

person genetic information. SNP information in Iranian patients can
be used for analysis of drug response to human diseases.

Key Words: Elastase 11 gene (ELA2), neutrophil elastase (NE),
single nucleotide polymorphism (SNP), capillary sequencing

REFERENCS:

1.

Horwitz M, Benson KF, Person RE, et al. Mutations in ELA2, encoding neutrophil elastase,
define a 21-day biological Clock in cyclic hematopoiesis. Nat Genet. 1999; 23: 433-6.

Dale DC, Person RE, Bolyard AA, et al. Mutations in the gene encoding neutrophil elastase in
congenital and cyclic neutropenia. Blood. 2000; 96(7): 2317-22.



IWAD (lels oY o )lod V8 0,90 (5055 (slaa Loy alee

10.

11.

12.

13.

14.

15.

16.

17.

lor 5 5,58l 755 ol Sl a5 slaed g 58 59 SVl o il 5 Ol

Ahangari G, Farhoudi A, Chavoshzadeh Z, et al. RT-PCR based mutation detection of the
inflammatory molecules elastase II gene encoding neutrophil elastase in cyclic neutropenia
patients by capillary sequencing. Eur J Inflammation. 2006; 4(1): 43-9.

Bellanne-Chantelot C, Clauin S, Leblanc T, et al. Mutations in the ELA2 gene Correlate
with more severe expression of neutropenia: a study of 81 patients from the French
Neutropenia Register. Blood. 2004; 103(11): 4119-25.

David S-Grenda, Sonja E. Johnson, jili R. Mayer, Morgan L. Mclemore., et al .Mice
expressing a neutropil elastase mutation derived from patient with severe congenital
neutropenia have normal granulopoiesis. Blood. 2002; 100(9): 3221-8.

Haurie C, Dale DC, Mackey MC. Cyclic neutropenia and other periodic hematological
disorders: a review of mechanisms and mathematical models. Blood. 1998; 92: 2629-40.

Ancliff PJ, Gale RE, Liesner R, et al. Mutations in ELA2 gene encoding neutrophil
elastase are present in most Patients with sporadic severe congenital neutropenia but only
in some patients with familial form of disease. Blood. 2001; 98(9): 2645-50.

Hermans MH, Touw IP. Significance of neutrophil elastase mutations versus G-CSF
receptor mutations for leukemic progression of congenital neutropenia. Blood. 2001; 97
(7): 2185-6.

Ancliff PJ, Gale RE, Watts MJ, et al. Paternal mosaicism proves the Pathogenic nature of
mutations in neutrophil elastase in severe congenital neutropenia. Blood. 2002; 100(2):
707-9.

Twyman RM, Primrose SB. Techniques Patents for SNP genotyping. Pharmacogenomics.
2003; 4: 67-79.

A. Collins, C. Lonjou and N.E. Morton. Genetic epidemiology of single nucleotide
polymorphism. PNAS. 1999, 96: 15173-15177

Kao SL, Chong SS, Lee CG. The Role of single nucleotide polymorphisms (SNPs) in
understanding complex disorders and pharmacogenomics. Ann Acad Med Sing. 2000; 29:
376-82.

Stitziel NO, Tseng Y'Y, Pervouchine D, et al. Structural location of disease-associated
Single-nucleotide polymorphisms. J Mol Biol. 2003; 327(5): 1021-30.

Kirk BW, Feinsod M, Favis R, et al. Single nucleotide polymorphism seeking long term
association with complex disease. Nucleic Acid Res. 30. 2002; 30(15): 3295-311.

Kleyn PW, Vesell ES. Genetic variation as a Guide to drug development. Sci. 1998; 281:
820-1.

Shastry BS. SNPs and haplotypes: Genetic markers for disease and drug response. Int J
Mol Med. 2003; 11(3): 379-82.

Shi MM. Enabling large-scale pharmacogenetic studies by high-throughput mutation
detection and genotyping technologies. Clin Chem. 2001; 47(2): 157-72.



Iran J Pediatr, Vol 16, No 2, Jun 2006

Sequencing and expression of Elastase II gene in PMNs in
healthy individuals, Ahangari G et al

209

' Y I
ivyaaia
|j \ ff \' ‘; ‘H! .ETIIH ‘II | o+

I’_'ll I ‘.|I | ’
AN AN N M

et :

slesl 4 bgsre pgas (ol 0l G LA wlgs o N Ty0 a8 Sll ©55059 50 o)l 5,8 SEQUENCING 39005 -F S
el ¥ yg551

I-"q--—-‘- POLYMORPHISM

EXON1 EXON2

EXON3 EXON4 EXONS3

o o3l 5o TTSaM] 55 FF 08 5 ¥ cy5351 (Slgil 1o o S agar 50 by Cpnbyo Seilos JS3 -0 S50

Sl



