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SIGNIFICANCE OF ABERRANT CD 82 EXPRESSION IN PEDIATRIC 

ACUTE LYMPHOBLASTIC LEUKEMIA 

Mohamed Tarek Aly***, T. A. Elkerdany**, Y.N.Elsakhawy** and   

S. M. Mekkayah* 

 

ABSTRACT: 

Background: Acute lymphoblastic leukemia (ALL) is the most 

common type of childhood malignancy. It is characterized by 

uncontrolled clonal proliferation of lymphoid blasts with reduced 

capacity to differentiate into mature cells. The CD82, an adhesion 

molecule, performs an important role in the interaction between 

Leukemic stem cells (LSCs) and their niche. It is aberrantly expressed 

in CD34+CD38- acute myelogenous leukemia cells. However, little is 

known regarding its expression and roles in pediatric ALL patients 

and its clinical characteristics. 

Aim of the work: To assess CD82 expression in patients with 

pediatric acute lymphoblastic leukemia (ALL), and to evaluate the 

association with the clinical data.  

Patients and Methods: This study included a total of 35 pediatric 

ALL patients and 35 age-matched normal children. Using flow 

cytometric assessment CD82 expression levels were measured in 

peripheral blood samples and bone marrow. Patients were recruited 

from Pediatric Oncology Unit, Ain-Shams University Hospitals, blood 

samples and bone marrow were collected from all patients. 

Diagnostic workup of ALL was done for all patients including: 1-

Complete blood picture 2-Leishamn stained peripheral blood and 

bone marrow smears 3- flowcytometric immunophenotyping. 

Results: Flow cytometry expression showed a statistically 

significant difference between ALL patients and controls. The 

intensity of CD82 expression by flow cytometry in dim and bright 

expression showed a statistically significant difference between ALL 

patients and controls 

Conclusion: A significantly higher expression of CD82 was 

detected in pediatric ALL patients compared to matching controls 

indicating that CD82 may play an important role in the diagnosis of 

pediatric ALL 
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INTRODUCTION: 

Acute lymphoblastic leukemia (ALL) is 

the most common type of childhood 

malignancy and is characterized by 

uncontrolled clonal proliferation of lymphoid 

blasts with reduced capacity to differentiate into 

mature cells (1). The therapeutic outcome for 

children with ALL has been markedly 

improved by risk-adapted treatments and 

supportive care over the past decades (2). The 

cure rates have increased to >80% in a lot of 

studies (3-6). However, 15-20% of patients 

eventually relapse, which has become the main 

obstacle to further improve treatment (7). 
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The CD82 gene, also termed (KAI1), is 

a member of the tetraspanin superfamily 

(TM4SF)(8). It is widely accepted that CD82 

is associated with cell growth, differentiation 

and proliferation, T-cell activation, 

regulation activity, and adhesion of natural 

killer cells. In the context of cancer, CD82 is 

associated with integrins on the surfaces of 

various tumor cells(9). Numerous clinical 

studies have demonstrated that CD82 is a 

valid metastasis suppressor gene. Loss of 

CD82 protein and mRNA was associated 

with a poor prognosis in some solid 

malignancies, including prostate, colon, 

lung, and breast cancer (10). However, there 

are few studies on its expression level in 

malignant blood disease. Burchert et al. 
(11) reported that CD82 was overexpressed in 

peripheral blood isolated from patients with 

acute myeloid leukemia (AML), in leukemic 

cells from patients with chronic myeloid 

leukemia (CML) in the accelerated or blastic 

phase, and chronic lymphocytic leukemia 

(CLL).  

It has been suggested that CD82 is 

abundantly expressed on primitive and 

hemopoietic progenitor cells (12). It was 

identified that CD82 is aberrantly expressed 

in CD34+CD38- acute myelogenous 

leukemia cells(13). Subsequently, the study 

demonstrated that CD82 regulates the 

adhesion and survival of LSCs. However, 

little is known regarding the expression and 

roles of CD82 in the bone marrow (BM) of 

pediatric patients with ALL, and the 

association between CD82 expression and 

its clinical characteristics. To date, to the 

best of our knowledge, no previous study 

has reported data about the association 

between CD82 expression in pediatric ALL 

and clinical significance. 

In the present study, CD82 expression 

levels were measured in the peripheral blood 

and bone marrow of pediatric patients with 

ALL as well as the associations with 

clinical-pathological characteristics.  

 

 

AIM OF THE WORK: 

To assess CD82 expression in patients 

with pediatric Acute lymphoblastic leukemia 

(ALL), and to evaluate the association with 

the clinical data.  

 

PATIENTS AND METHODS: 

Patients and controls. A total of 35 

pediatric patients with ALL (20 females and 

15 males; age range, 1-18 years) were 

enrolled in the present study. All patients 

were diagnosed according to the World 

Health Organization classification (29). 

Blood samples and bone marrow were 

obtained from all patients. A total of 35 

normal age-matched blood samples were 

obtained from healthy children. Patients 

were recruited from Pediatric Oncology 

Unit, Ain-Shams University Hospitals 

during the period from February 2019 to 

January 2020. Written informed consent was 

obtained from parents on behalf of the 

children enrolled. The present study was 

approved by Ain shams university ethical 

committee.  

Flow cytometry analysis of CD82-

expressing cells: 

BM aspirate samples were processed on 

the same day of sample collection. They 

were isolated then they were centrifuged at 

1,000 x g for 20 min at 20˚C and analyzed 

using flow cytometric analysis. Bone 

marrow mononuclear cells (BMMCs) (1x 

106) were incubated with Fc receptor 

saturation reagent (Beckman Coulter, Inc., 

Brea, CA, USA) for 20 min at 20˚C. 

Subsequently, BMMCs cells were stained 

with a fluorescein isothiocyanate-conjugated 

monoclonal antibody (mAb) anti-CD82 

antibody (cat. no. 342108; BioLegend, Inc., 

San Diego, CA, USA), followed by 

incubation at room temperature in the dark 

for 20 min. Immunoglobulin G (IgG) isotype 

staining was used as a negative control.  
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Statistical analysis:  

Data were analyzed using MedCalc© 

version 18.2.1 (MedCalc© Software bvba, 

Ostend, Belgium). Non-normally distributed 

numerical variables were presented as 

median and inetrquartile range and between-

group differences were compared using the 

Mann-Whitney test. Categorical variables 

were presented as number and percentage 

and differences were compared using the 

Pearson chi-squared test or Fisher’s exact 

test as appropriate.Correlations between 

continuous variables were tested using the 

Spearman correlation.  

 

 

RESULTS: 

Aberrant expression of CD82 in 

pediatric patients with ALL. Flow 

cytometry expression showed statistically 

significant difference between ALL patients 

and controls (table 1). CD 82 expression > 

9.1% sharply discriminates between cases of 

ALL and control without any overlap 

between both groups (sensitivity 100% and 

specificity 100%) (Diagram 1,2). 

The intensity of CD82 expression by 

flow cytometry in dim and bright expression 

showed statistically significant difference 

between all patients and controls (table 2) 

and (Diagram 3).  

Table 1. CD82 expression in cases and controls 

Variable ALL (n=35) Controls (n=15) P-value  

Median Interquartil 

range  

Median Interquartile 

range 

CD82 expression 

(%) 

99.9 99.8-100.0 4.2 2.7-6.8 <0.001 

Data are median and interquartile range. 

†. Mann-Whitney test. 

Table 2. Proportion of patients with CD82 intensity of flourescence in cases and controls 

Variable ALL (n=35) Controls (n=15) P-value  

N % N % 

CD82 Dim 8 22.9% 14 93.3% <0.001 

Bright 27 77.1% 1 6.7  

Data are number (n) and percentage (%). †. Fisher’s exact test. 

 

Diagram 1. Box plot illustrating CD82 expression in cases of ALL and controls. Markers represent individual 

observations. Box represents interquartile range. Horizontal line represents the median. Whiskers represent the 

minimum and maximum values excluding outliers (circles) and extreme values (asterisks).  
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Diagram 2. Interactive dot diagram showing CD82 expression in cases of ALL and controls. CD 82 expression > 9.1% 

sharply discriminates between cases of ALL and control without any overlap between both groups (sensitivity 100% 

and specificity 100%).  

 

Diagram 3. Proportion of patients with bright or dim CD82 in cases and control. 

There was a clinical and statistical 

significance between the cases with ALL and 

controls regarding the pattern of clinical 

presentations where some ALL cases showed 

lymphadenopathy, hepatomegaly and spleno-

megaly as shown in table (3). 

Table 3. Pattern of clinical presentations in cases and controls 

 ALL (n=35) Controls (n=115)  

 Variable N % n % P-value† 

Clinical presentation      

Lymphadenopathy 19 54.3% 0 0.0% <0.001 

Hepatomegaly 23 65.7% 0 0.0% <0.001 

Splenomegaly 23 65.7% 0 0.0% <0.001 

Data are number (n) and percentage (%). †. Fisher’s exact test. 

 

DISCUSSION: 

CD82 gene is a member of the TM4SF 

that is located on human chromosome 

11p11.2. It performs an important function 

in cell fusion, migration, adhesion, 

signaling, fertilization, differentiation and 

invasion. A previous study demonstrated 
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that CD82 gene expression is under-

regulated in the majority of metastatic 

cancer types, which was in contrast to CD82 

expression in malignant hematological 

disease. It had been revealed that CD82 was 

overexpressed in patients with CML in the 

accelerated or plastic phase, as well as in 

patients with AML detected aberrant 

expression of CD82 in CD34+CD38- AML 

cells. Importantly, it was revealed that down 

regulation of CD82 in CD34+CD38- AML 

cells could inhibit the adhesion and colony 

forming ability of these cells. In addition, in 

CD34+/CD38- AML cells, CD82 down 

regulation significantly impaired 

engraftment of the cells in severely 

immunocompromised patients. Taken 

together, the results suggested that aberrant 

CD82 expression may serve a role in the 

adhesion of LSCs to the BM 

microenvironment and in LSC survival(15). 

Subsequently, (14) demonstrated that the 

CD82/signal transducer and activator of 

transcription 5/interleukin-10 signaling 

pathway is involved in the survival of 

CD34+/CD38- AML cells, while(16) 

demonstrated the same for the p38-mitogen-

activated protein kinase signaling pathway. 

Therefore, CD82 performs an important role 

in leukemogenesis. In the present study, the 

expression level of CD82 in the BM of 

pediatric ALL patients were evaluated. It 

was demonstrated that CD82 expression in 

the blood of all pediatric patients showed 

statistically significant difference between 

ALL patients and controls. In conclusion, 

the present study revealed that CD82 was 

aberrantly expressed in pediatric patients 

with ALL.  

Conclusion: 

There was a clinical and statistical 

significance between the cases with ALL and 

controls regarding the pattern of clinical 

presentations where some ALL cases showed 

lymphadenopathy, hepatomegaly and 

splenomegaly. Regarding the laboratory data 

patients with ALL showed increased CD82 

expression, decreased WBCs, Hb levels and 

platelets count while controls showed 

decreased CD82 expression and normal 

WBCs, Hb levels and platelets count. 
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 فى سرطان الدم الليمفاوى الحاد في الاطفال CD82  الظهور الضال لــ أهمية

 * ** سارة مصطفى مكية السخاوي الكردانى ** ياسمين نبيل علي حلمي تهاني أحمد حسن *** طارق على محمد

 قسم الباثولوجيا الاكلينيكية بكلية الطب جامعة عين شمس **

 قسم الاطفال بكلية الطب جامعة عين شمس *

 والتكنولوجيا جامعة مصر للعلوم ***

 نبذة مختصرة

هو النوع الأكثر شيوعًا من الأورام الخبيثة في مرحلة الطفولة ويتميز بتكاثر  (ALL) ابيضاض الدم الليمفاوي الحاد :الخلفية

ا دورًا مهمً  CD82 نسيلي غير منضبط للأورام اللمفاوية مع انخفاض القدرة على التمايز إلى خلايا ناضجة. يؤدي جزيء الالتصاق

خلايا  -CD34 + CD38 بشكل شاذ في CD82 ومكانتها. يتم التعبير عن (LSCs) في التفاعل بين الخلايا الجذعية اللوكيميا

لمرضى الأطفال  وأدواره في نخاع العظام CD82 ابيضاض الدم النقوي الحاد. ومع ذلك ، لا يعُرف سوى القليل عن تعبير

 وخصائصه الاكلينيكية. CD82 ، والعلاقة بين تعبير ALL المصابين بمرض

 في المرضى الذين يعانون من سرطان الدم الليمفاوي الحاد لدى الأطفال CD82 تقييم تعبير :الهدف من االبحث

(ALL) وتقييم الارتباط بالبيانات الاكلينيكية ،. 

ين منتكسين أجريت الدراسة الحالية على خمسة وثلاثين طفلًا حديثى التشخيص واخر :المرضى وطرق البحث 

تتكون من خمسة وثلاثين طفلا اصحاء متطابقين فى السن  ( و مجموعةاخرىALLلمرض ابيضاض الدم الليمفاوي الحاد )

فى مرضى سرطان الدم الليمفاوى الحاد  CD82والجنس كمجموعة ضابطة خاليين من اى امراض سرطانية لتقييم ظهور 

تم اخذ موافقة  (BM) تم قياس مستويات التعبير في نخاع العظام CD82 باستخدام تقييم التدفق الخلويعند الاطفال 

المرضى من وحدة أورام الأطفال ، مستشفيات جامعة عين شمس ، وتم جمع عينات الدم من جميع المرضى وتحليلها 

 .باستخدام تحليل التدفق الخلوي

ئية بين جميع المرضى والضوابط. أظهرت أظهر التعبير عن قياس التدفق الخلوي فروق ذات دلالة إحصا :النتائج

عن طريق قياس التدفق الخلوي في التعبير الخافت والضوء فرقاً ذا دلالة إحصائية بين جميع المرضى  CD82 شدة تعبير

 والضوابط

 CD82 عند الأطفال. لذلك ، يشير هذا العمل إلى تكامل ALL دورًا مهمًا في تشخيص CD82 قد يلعب :الخلاصة

  ALL شخيصية وإنذارية فيكعلامة ت

 سرطان الدم الليمفاوى الحاد، قياس التدفق الخلوي ،  CD82: الكلمات الرئيسية


