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Abstract

Background: CALR mutation has recently been identified in myeloproliferative
neoplasms, but little is known about the occurrence of this mutation in Iran. This study
was performed to molecular study of CALR gene mutations in children with leukemia
hospitalized in Kerman hospitals.

Material and Methods: The present study was an experimental study. In this study,
the mutation of calerticulin was evaluated by simple random sampling in 50 children or
in the treatment of myeloproliferative malignancies. To determine the mutation, genomic
DNA was first extracted from peripheral blood buffer and mutation was determined by
polymerase chain reaction with specific allele. The samples were then sequenced. The
results were correlated with demographic factors using SPSS software.

Results: 1.2% of patients with myeloproliferative neoplasms had CALR mutation.
The rate of CALR gene mutation in the study group is comparable with previous reported
results.

Conclusion: Therefore, according to WHO criteria, polymerase chain reaction with
specific allele can be used to identify this mutation in Iranian patients with suspected
myeloproliferative neoplasms.
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. MPNs: Myeloproliferative neoplasms
. Polycythemia vera (PV)

. Essential thrombocythemia (ET)

. Primary sisolbyfolmym (PMF)

. Chronic myeloid leukemia (CML)

. Chronic neutrophilic leukemia (CNL)
. Chronic (Eosinophilic Leukemia)

. MPNU: Myeloproliferative neoplasm unclassifiable
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. Splenomegaly
10. Hepatomegaly
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2. Insertion
3. Frameshift
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Forward 5'-TCTAGAAATAAAAAAGCATAAAT-3'
inner primer

Reverse 5'-ACAATTTGGTGAATTATCCAT-3'
inner primer

Forward 5'-ATTGGCTGGCTTATCTTCA-3’

outer primer

Reverse 5-TGGTTTCTTCCTGGCTCT-3'
Oouter primer

31 3Ll b J S aigei PCR Jguaso ;5989 51— JSu
(€4 bp) Outer primer 4 (YYA bp) A allele (Y14 bp) T allele aolais! ,5 ;&1

+ = 13 14 15 16 17 18 19 20 21 22 23 24
S X R

Outer (349bp) <€— D e @ e e - @R = & -

Allele A (228bp)€— -
Allele T (169bp)<€——
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31 03lisiw! b jlows digei PCR Jguaseo 5939 5531 Y S
(€4 bp) Outer primer 4 (YYA bp) A allele (Y14 bp) T allele oolais! ,5 ;1

Outer (349bp) <€— i - W - - -
Allele A (228bp)<€—— - - b -
Allele T (169bp)<€——

S yuialy — 0,1 Jolai 0wy 51 g bl 3IUT gl -Y Jgu

SNP Tests for deviation from Hardy-Weinberg equilibrium
Controls Cases
nli=2(1.11) nll=8 (5.58)
n12=3 (4.77) n12=9 (13.84)
n22=6 (5.11) n22=11 (8.58)
f al=0.32 +/-0.116 f al=0.45 +/-0.077
F=0.37143 F=0.34968
p = 0.217990 (Pearson) p = 0.064268 (Pearson)
p = 0.224650 (LIr) p = 0.061999 (LIr)
p = 0.232198 (Exact) p = 0.066719 (Exact)
SNP2 nll=28 (20.54) nll=48 (0.00)
n12=36 (50.91) n12=(0.00)
n22=39 (31.54) n22= (0.00)
f_al=0.45 +/-0.039 f_al=1.00 +/-0.000
F=0.29291 F=0.00000
p = 0.002952 (Pearson) p = 0.000e+00 (Pearson)
p = 0.002795 (LIr) p = 0.000e+00 (LIr)

p = 0.002927 (Exact) p = 0.000e+00 (Exact)
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Tests for iation (C.L: 95% id interval)
allele freq. difference I heterozygous I homozygous | allele positivity |Anuitage‘s trend test
Risk allele 2
[1]=-=>[2] [11]=->[12] [11+]<->[22] [11]=->[12+22] common odds ratio

Odds_ratio=0.579 Odds_ratio=0.750 [Odds_ratio=0.458  [Odds_ratio=0.556 ||Odds_ratio=0.671
C1=[0.204-1638]  [C.I=[0.099-5.693] |C.1=[0.073-2.890] |C.I.=[0.098-3.158]

chi2=1.07 chi2=0.08 chi2=0.71 chi2=0.45 chi2=0.79
p=0.30011 (P) p=0.78051 p=0.40066 p=0.50371 p=0.37498
Risk allele 1
[2]===[1] [22]<->[12] [22]<->[11] [11+12]=-=[22] common odds ratio

Odds_ratio=1.728 Odds_ratio=1.636 [Odds_ratio=2.182 Odds_ratio=1.855 |Odds_ratio=1.486
C.1=[0.611-4.891] C1=[0.317-8.454] |C.1=[0.346-13.756] |C.1=[0.453-7.584]

chi2=1.07 chi2=0.35 chi2=0.71 chi2=0.75 chi2=0.79
p=0.30011 (P) p=0.55509 p=0.40066 p=0.38714 p=0.37498
Risk allele 2
11=-=[2] [11]=->[12] [11+]=->[22] [11]=->[12+22] | common odds ratio

Odds_ratio=0.004 Odds_ratio=0.008 [Odds_ratio=0.007 Odds_ratio=0.004 |Odds_ratio=0.040
C.1.=[0.000-0.068] C.1.=[0.000-0.136] |C.I.=[0.000-0.126] |C.1.=[0.000-0.065]

chi2=85.34 chi2=39.79 chi2=42.28 chi2=69.44 chi2=57.17
p=2.511e-20 (P) p=2.829¢-10 p=7.917e-11 p=7.865e-17 p=3.994e-14
Risk allele 1
[21==[1] [22]<->[12] [22]<->[11] [11+12]<-=[22] common odds ratio

Odds_ratio=238.903  |Odds_ratio=1.082 |(Odds_ratio=134.439 (Odds_ratio=59.403 ||Odds_ratio=13.523
C.1=[14.638-3899.140] |C.1.=[0.021-55.961] [C.1.=[7.954-2272.197] [C.1.=[3.562-990.695]

chi2=85.34 chi2=nan chi2=42.28 chi2=24.50 chi2=57.17
p=2.511e-20 (P) p=1.00000 p=7.917e-11 p=7.418¢-07 p=3.994¢-14
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