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acute lymphoblastic leukemia
Poopak B.lgPhD), Pourfathollah A.AZZ(PShD), Najmabadi H.*(PhD), Y_ah;gavi S.H.(MD), Mortaezavi Y.4(PhD),
Vosough P.°(MD), Ansari Damavandi S.’(MD), Arjomandy rafsanjani K.”(MD), Arzanian MT.”(MD), lzadyar

M.’(MD), Alavi S.}(MD), Shahgholi E.7SMD), Bahoosh GR.*(MD), Hamidieh AA.}(MD), Faranoosh
M.*(MD), Khosravipoor G.* (MD), Haghnejad F.}(MS), Yousefian A.*}(MS)

YIslamic Azad University, Tehran Medical Branch ®Shaheed Beheshti University of Medical Sciences
“Hematology Department, Tarbiat Modaress University "Tehran University of Medical Sciences

%Genetic Research Center, University of Social welfare 8Shariati Medical Center Hospita — Research Center
and Rehabilitation Sciences °Semnan University of Medical Sciences

“Hematology Department, Zanjan Medical University payvand Medical Laboratory

®Iran University of Medical Sciences "ranian Blood Transfusion Center — Research Center
Abstract

Background and Objectives

Diversity of IgH and Igxk molecules is generated during B and T Lymphocyte differentiation through the
rearrangement of variable, diversity, junction and constant gene segments. Additionally, random insertion and
deletions of nucleotides between gene segments make unique sequences which are cell or clone specific. Similar
IgH and Igk genes rearranged in normal cells of lymphoid leukemia cases can be used as a marker of clonality and
for evaluation of minimal residual disease (MRD). The purpose of this study is to evaluate the pattern of IgH chain
and Igx gene rearrangements using polymerase chain reaction (PCR) in B-precursor acute lymphoblastic leukemias
(ALL) to follow the MRD at day 14, day 28 (end of remission induction), week 10 , 3-6 months and 6-12 months
after the initiation of treatment.

Materials and Methods

In our prospective study bone marrow aspirates of 183 children at the mean age of 63.6 months with diagnosis of
acute leukemia were collected at admission before any chemotherapy. After reviewing cytomorphology and
immunophenotyping, only 140 cases with diagnosis of B-precursor ALLs were selected for study. Mononuclear
cells including leukemic blasts were isolated by density gradient. After DNA extraction, IgH and Igk ( Vk I-1V /
Kde) were amplified by consensus primers using PCR. PCR products were analyzed after heteroduplex analysis
and polyacrylamide gel electrophoresis (silver stain). The DNA sequences were compared and aligned with the
sequences homologous for IgH and IgK published by Gene Bank. The follow up specimens were collected at day
14, day 28 (end of remission induction), day 45-month 3 , and 3-6 months and 6-12 months after initiation of
treatment. After routine cytomorphologic analysis, similar PCR was done on follow up extracted DNAs in parallel
with diagnosis DNA. MRD was considered to be approved positive if bands similar to those at the time of diagnosis
were present. Statistical analysis using SPSS software (version 11.5) was performed.

Results

90.5% of patients had clonal IgH gene rearrangements. Monoclonal, biclonal and oligoclonal patterns were
observed in 57.8%, 34.9% and 5.5% of patients with IgH (CDR IlI) rearrangement, respectively. Clonal patterns of
Igk-Kde were detected in 59 (67%; n: 88) of BP-ALLs. According to cytomorphology about 92% of patients were
in complete remission. MRD positivity decreased from more than 90% to 20% using different gene rearrangements
in defined time points. Four patients who relapsed during follow up were MRD positive using 1-3 rearrangements
and all except one were in clinical remission.

Conclusions

Clonal rearrangement of IgH had a pattern similar to other populations. 1gK was slightly more frequent than
previously reported and the VKI (25%) was the most common type. These differences can be explained by different
techniques, DNAs and clonality markers. According to the results, these clonal markers can be used in diagnosis
and follow up of MRD.
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