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 The nature of leukemia

Leukemia is a disease resulting from the neoplastic proliferation of 

hemopoietic or lymphoid cells.

• Myeloid leukaemias can arise in a lineage‐restricted cell, in a multipotent

stem cell capable of differentiating into cells of erythroid, granulocytic, 

monocytic and megakaryocytic lineages, or in a pluripotent 

lymphoidmyeloid stem cell.
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 The FAB classification of acute leukemia

• The FAB classification of acute leukemia was first published in 1976 and 

was subsequently expanded, modified and clarified.

 Diagnosing acute leukemia

• The diagnosis of acute leukemia usually starts from a clinical suspicion. It 

is uncommon for this diagnosis to be incidental, resulting from the 

performance of a blood count for a quite different reason.
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 Clinical features in AML

• Clinical presentation of acute leukemia. Bone 

marrow replacement by leukemic blasts in acute 

leukemia can lead to decreased production of red 

blood cells (RBCs), platelets, and leukocytes 

resulting in anemia, thrombocytopenia, and 

leukopenia. The above panel shows skin pallor in 

patient with severe anemia.(Wintrobe Atlas of Clinical 

hematology)

AML and disseminated  

intravascular coagulation

(DIC). Extensive purpura

is present on the soles of

a patient with acute 

promyelocytic leukemia

and DIC. .     (Wintrobe Atlas of Clinical hematology)

 Morphological features in AML

Peripheral blood. A,           Bone marrow (1000).

Hypergranular

promyelocyte (1000);

B, Faggot cells.

Clinical Hematology Atlas (Rodak, 5th ed)
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 The characteristic flow cytometric findings in APL

• Contrasting with other subtypes of AML, APL is characteristically negative 

for CD34 and HLA-DR. This can provide a quick and early clue to the 

underlying diagnosis: 

• CD 13+, CD33+, CD34-, HLA-DR-
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 The incidence of acute leukemia

• Acute myeloid leukaemia(AML) has a low incidence in childhood, less 

than one case per 100 000/year. Among adults the incidence rises 

increasingly rapidly with age, from approximately 1/100 000/ year in the 

fourth decade to approximately 10/100 000/year in those over 70 years
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 Treatment in APL

• Treatment is initiated with all-trans-retinoic acid (ATRA) and daunorubicin. 

After this M3 AML is also responsive to treatment with arsenic trioxide, 

As2O3.
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 Cassiopea Andromeda

• Cnidarians are the primary phylum of

typically toxic animals. They are 

characterized by the presence of 

nematocysts (Cnidocysts), the secretions

of specialized cells that exist mainly in 

their tentacles. Cassiopea andromeda which

also called upside-down jellyfish is another 

member of Cnidarians family that was native

the eastern Mediterranean , but due to some

anthropogenic effects like eutrophication, 

global warming, shipping, overfishing, 

coastal developments and marine transport 

invasively entered the coastal waters of Persian 

Gulf in the Nayband Lagoon, from Bushehr- Iran

since 2014.
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 The Genes Studied In This Manuscript

 Cell Cycle:

 P15

 P21

 P53

 Apoptosis:

 Pro apoptosis: P53

 Anti apoptosis: BCL-2

 Epigenetic:

 DNMT1
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Library 
studies

Laboratory 
studies

Cell 
culture

NB4 Cell Line invert microscope×40                        NB4 Cell Line invert microscope×40

 Method 

and

Materials 
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MTT
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 Tripan

Blue

staining Tripan
Blue
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 Flowcytometry

7-AADAnnexin-Vstain

Cell 

Condition

NegNeg
Viable 

(qDL)

NegPos

Early 

Apoptotic 

(qUL)

PosPos

Late 

Apoptotic 

(qUR)

PosNeg
Necrotic 

(qDR)
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 RNA Extraction               cDNA Synthesis
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Real Time 
PCR

(µl)

1cDNA1

2Forward primer5/0

3Reverse Primer5/0

4Master mix5/7

5WaterDEPC5/3

Total volume13
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 Data Analysis:

 Descriptive data were

repeated in frequency,

Mean and standard

Deviation. Repeated measure

ANOVA test was used to 

Compare the mean of groups 

At 3 time points and 1 way

ANOVA was used to compare

The means between the groups..

 Significance level was 

Considered less than 0.05.

 MS Excel 2019 were used

For charting.
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 Result

 MTT :

Comparison of viability at different dilutions and time intervals 
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 Result

 MTT :

Comparison of viability at different dilutions and time intervals 



Result…………………………………………………………………………………………………………………………..…………….…………………………………19

 Result

 MTT :

Comparison of viability at different dilutions and time intervals 
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Comparison of viability at different time intervals

24h 48h 72h

PBL 53.12 43.82 53.3

NB4 43.8 32 35.32
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 Tripan Blue:

Evaluation of viability in

IC50 dilution of tripan

blue stained cell lines

After treatment with NB4,

the viability in 1000 (24 h)

μg / ml for cell line was in

accordance with IC50

dilution findings in MTT

assay. The survival rate for

NB4 cell line was 49%.

× 40
Invert

micro

scope

× 10
Invert

micro

scope
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 Flowcytometry:

NB4 control.                                              treated NB4.
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 Discussion

 Our study:

• The MTT test revealed that In NB4 cell line, IC50 was 1000 μg / ml for

24 h. Flow cytometric studies also showed that the rate of necrosis was

significantly lower than apoptosis.

 Similar study:

• study by Mohammad Reza Mirshamsi et al. (2017):

on patients with breast adenocarcinoma. directly targets mitochondria isolated from 

human breast tumor tissue.

• study by Radwan, Faisal FY et al. (2001):

crude venom organism has phospholipase A2 activity and induces lysis of mouse 

lymphocytes and a dose of 1 μg causes 50% lysis of human erythrocytes.
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 Our study: P53

The P53, along with the protein expressed in the P21waf1 / cip gene, which will

be discussed in more detail below, stops the cell cycle during DNA damage so

that the cell can use its correction facilities to prevent the tumor from forming.

Kagawa et al. Proved that P53 over expression can overcome the

cessation of the cell cycle and lead the cell to apoptosis, so they

stated that the effect of P53 is dominant compared to its co-

activity with P21 to stop the cell cycle.

Fold Change revealed that P53 expression increase 
175% in NB4 cell line with increased P21.

Cell cycle
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 Our study: P21

As mentioned earlier, P21, along with P53, is involved in stopping the cell cycle

from DNA damage, so in DNA mutations by stopping the cell cycle at G1 and

G2/M control points it prevents cell proliferation and cancer cell production, so

that high expression of P21 will stop the cell cycle in stages G1 and S.

Fold Change revealed that P21 expression increase 
278% in NB4 cell line with increased P53.

Cell cycle

TAKAGAKI et al. revealed that P21 expression was increased

independent of P53 in treated cell line with Apginin .
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 Our study: P15

P15 that is a cyclin-dependent kinase inhibitor known as tumor suppressor. This

protein regulates cell growth and inhibits the progression of the cell cycle in the

G1 stage. Shutting down or not expressing P15 depends on changes in its

location, i.e. the position of 9 p 21, such as the deletion of its gene sequence or

its promotor hypermethylation as Issa et al. Reported an increase in P15

hypermethylation in AML subgroups of FAB classification separately.

Matsunoa et al. proved that the overall survival of leukemic patients was

directly related to the rate of P15 expression, and the lower the rate of

expression, the lower the survival rate and overall survival of patients

Fold Change revealed that P15 expression increase 
14400% in NB4 cell line.

Cell cycle
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 Our study: Bcl-2

Bcl-2 is known as an anti-apoptotic protein and increases cell survival and

inhibits the activity of pre-apoptotic proteins, thus contributing to cell viability

and proliferation. However, some studies show that Bcl-2 not only prevents

apoptosis, but also suppresses cell proliferation. Previous studies have shown

that Bcl-2 expression inhibits cell proliferation and is associated with less

aggressive biological behavior and better prognosis.

BRADBURY et al. Found that the higher the Bcl-2 expression in AML

patients is associated with the lower their survival rate and complete

recovery.

Fold Change revealed that Bcl-2 expression decrease -
67% in NB4 cell line.

Apoptosis
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 Our study: DNMT1

Changes in gene methylation patterns, such as increased methylation in the

tumor suppressor gene promoter or reduced methylation throughout the gene,

are among the most important epigenetic mechanisms. increased methylation in

the regulatory regions of tumor suppressor and DNA repair genes leads to the

extinction of this genes, resulting in the development of cancer. On the other

hand, the reduction of methylation in the regulatory regions of oncogenes

increases their expression and, as a result, leads cells to become tumor-like.

Fold Change revealed that DNMT1 expression increase 
1524% in NB4 cell line.

Epigenetic



Conclusion………………………………………………….………………………………………………………….………….………………………………………30

 Conclusion               NB4 cell line:
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 Suggestion

S
ug
ge
st
io
n

1. It is recommended that the jellyfish venom be studied on other 
cancer cell lines and then tested in the animal phase.

2. Separate prolmyeocyte from APL patients and after treated by 
Cassiopea Andromeda venom evaluate for genes expression that 
used in this study.

3. Simultaneously with the study of the expression of these genes, 
assess the expression of  upstream and downstream genes resulting 
in apoptosis.

4. It is recommended that in a study the synergistic properties of 
Adriamycin and ara-C in combination with Cassiopea Andromeda 
venom be investigated on cell lines of different leukemias.



Thanks for your attention

The End                                                                                                 
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