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Abstract

Cancer is one of the most significant health issues of our time, as well as a primary cause of death among people. A malignant tumor or
malignant neoplasm is a simple definition. It's a disorder characterized by irregular cells that divide rapidly and uncontrollably

(Pim-3 Proto-Oncogene, Serine/Threonine Kinase) PIM3 expression promotes carcinogenesis and progression by blocking apoptosis and

regulating cell cycle progression.

Our findings reveal that the PIM3 gene is overexpressed in thyroid and breast cancer compared to controls (presumably healthy individuals),

which is consistenti with the PIM3 gene's action mechanism.
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INTRODUCTION

Thyroid cancer, the most frequent endocrine system tumor,
arises from follicular thyrocytes or parafollicular C- cells of
the thyroid gland and represents a pattern of malignant
change from benign adenomas and highly diversified
squamous cell carcinoma to moderately differentiated
carcinomas 1.

Breast cancer is the most frequent female cancer and the
second most common cancer-related death in women. Each
year, almost a million new instances of breast cancer are
discovered. Both mortality and burden are exceptionally
high. Over 50 years, it has become a serious global health
concern. 2
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Pim-3 Proto-Oncogene, Serine /Threonine Kinase) PIM3 this
gene can prevent apoptosis and promote cell survival and
protein translation. PIM3 gene is located in the nucleus of
chromosome 22 on the long arm, region 13, band 3 sub band3
(22913.33).3 The Pim group of kinases, which includes Pim-
1, Pim-2, and Pim-3, stimulates the phosphorylation of the
pro-apoptotic protein Bad. Pim is an oncogene with anti-
apoptoticiproperties that work with the proto-oncogene Myc
to promote tumor formation. Pim proteins can control tumor
proliferation and the cell cyclei, as well as improve the anti-
apoptotic capabilities of various tumorous and normal cells.
Previous research has shown that Pim kinase stimulates the
cell cycle'si progression from the G1 to the S phase and
accelerates cellular proliferationi4,5.
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2. MaTeriaLs AND METHODS

This research was carried out between October 2021 and
May 2022. All the research studies were carried out at the
University of Technology and the Iragi Hereditary
Company. (IHC).

2.1. Study Groups

The overall number of people involved in the research was
150 people, with the respective study groups: - GROUP
1.100 patients' blood samples divided into 50 patient blood
samples of Iragi men and women diagnosed with thyroid
cancer and 50 patient's blood samples of Iragi women
diagnosed with breast cancer aged between 40 and 50. (18-
85 years). The samples were taken in Baghdad/Al-Ameli,
Irag's National Hospital for Cancer Treatmenti and clinical
information was obtained from hospital archives and case-
sheetirecords

Group 2: 50 samples were collected from seemingly healthy
persons of both sexes ranging in age from 21 to 85 years.

2.3. Blood Sampling

2 ml of whole blood was obtained from each patient's venous
blood and placed straight into EDTA-containing tubes under
sterile circumstances.

Total RNA Extraction from Blood Samples

The RNA was extracted from whole blood samples of
patients and healthy controls using the TransZolUp plus
RNAI Kit 6.

2.4. cDNA Synthesis from mRNA

Using the Easy Scripti® One Step gDNA Removal and
cDNA Synthesis Super Mix Kit (TransGen, Chinai), total
RNA was reverse transcribed to complementary DNA
(cDNA) 7,8. Based on the assembly specifications, the
procedurei was carried out in a response volume of 20 pl. For
reverse transcription, the total RNA volume was 20ul. Table
2 shows the thermal cycleri steps for cDNA reverse
transcription settings. Table 1 lists the primers and probes
utilized in this investigation, as well as their sequences.

Table 1. Thermal cycler steps

Step 1 Step 2 Step 3
Temperature/ °c 25 42 85
Time 10min 15min 5seconds
Random Primer Anchored Inactivate  reverse
(N9) binding Oligo(dT)18 transcriptase
binding enzyme

Primers used in the study are shown in (Tablei2) for GAPDH and PIM3 genes .

Primer Sequence (5'—3' direction)

PIM3 Human gPCR expression Primer

Forward AGACCCTGACTTTCTCCTGC
Reverse TTGAGAAAACCAAGTCCCGC
GAPDH —housekeeping gene

Forward TGAGAAGTATGACAACAGCC
Reverse TCCTTCCACGATACCAAAG

2.5. Real-Time PCR (qRT-PCR)

The gRT-PCR test was performed using the Stratagene
Real-time PCR System (Analytik Jena Technologies) with
gPCR software [9]. The gene expression levels and fold
changes were quantified through the measurement of the
threshold cycle (Ct) using the 2xqPCR Master Mix Kits
(Trans Gen, China) 10,11. The components are presented in
table 3. Every reaction was performed twice and included a
non-

Template control, non-amplification control, and non-
primer control (NPC) as the negative controls.

2.6. The qPCR Reaction Run

The cycling protocol was set up following the thermali profile
described in (Table 4).

2.7. Housekeeping Gene Amplification

The housekeeping gene  glyceraldehydei3-phosphate
dehydrogenase (GAPDH) was employed as an internal
control in calculating the ACT value. Table 5 shows the
temperature profile used in a gqRTPCR process for GAPDH
amplification.
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2.8. qRT-PCR analysis of PIM3 gene expression
2.8.1. ACT

The expression ratio was calculated without a calibrator
sample 2-ACt, according to the following equation:

ACT (test)= CT gene of interest (target, test) — CT internal
control

Eventually, the expression ratio was calculated according to
the following formula: 2- ACt = Normalized expression ratio

Table 3. Reaction Component and volume for RT PCR used in PIM3.genei Component

Component Volume (ul)
Master mix Syper Green 10
Forward primer 1
Revers primer 1
CDNA 2
Nuclease-free water (N.F.W) 6
Total volume 20
Table 4. Thermal profile of PIM3, gene expression.
Temperature Time cycle
Stage 1 Denaturation 95°C 30 sec 1
Stage 2 Denaturation 95°C 5sec
Annealing 58 15 sec 35
Extension 72°C 20 sec
Stage 3 Dissociation 72°C 1 1
Table 5. Thermal profile of GAPDH gene expression
Step Temperature/ °C Duration/ Sec
Enzyme activation 95 30
Denature 95 5
Anneal 60 15
Extend 72 20

3. ResuLts Anp Discussion

The Ct value of GAPDH, the house keeping gene used in the
present study, is shown in Table (6). The Ct value for
GAPDH in the healthy group was a mean + SEM (21.53+
0.15). For the thyroid cancer g with a mean = SEM (21.47 +
0.06). In the breast cancer group, with a mean + SEM
(20.97+ 0.07). A significant difference was found between
these groups regarding the mean Ct value of GAPDH (P-
value = 0.00).

Barber [12] used gRT-PCR to examine the expression of
1,718 genes in 72 different types of normal human tissue,
using GAPDH as a reference gene. When used in clinical
research, they discovered that GAPDH is a reliable
technique for normalization in qRTPCR.

To improve on this, and even though there was a significant
variance in the mean Ct value between groups in the current
study, the variability of the total change in GAPDH
expression was studied in separate study groups using the 2-
Ct value and the ratio of 2-Ct of the different study groups to
that of the control group, as shown in Table (7)

The 2-Ct value of the healthy group was 3.146E-07. for the
thyroid group, it was 3.372E-07. And the breast cancer group
was 3.372E-07. The computed ratio for gene fold expression
was 1.00 for the healthy groups and 1.07 for the thyroid
cancer group for the breast cancer group. 1.07. These minor
variations in gene fold expression between the study groups
render the GAPDH gene a functional control gene
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Table 6. The housekeeping gene (GAPDH) Ct values in the three studied groups.
CT GAPDH house-keeping gene

Groups N Mean £ SEM Median
Thyroid Cancer 50 21.47 £ 0.06 21.36a
Breast Cancer 50 20.97£ 0.07 20.92b
control 50 21.53£0.15 21.10a
Kruskal-Wallis

P-valuei 0.00

highly significant P <0.001 (***)

Table 7: Comparison of GAPDH Fold expression between study groups.

Group Means Ct of 2-Ct experimental group/ Control The fold of

GAPDH group gene
expression

Group 2 215 3.372E-07 3.372E-07/3.146E-07 1.07

Thyroid Ca.

Group 2 215 3.372E-07 3.372E-07/3.146E-07 1.07

Breast Ca.

Group 1 21.6 3.146E-07 3.146E-07/3.146E-07 1.00

control healthy

plots and dissociation curves) were also recorded. Figures 1,
2, 3, and 4 in the appendix present the amplification plots
and dissociation curves for GAPDH and PIM3, respectively.

Each quantification PCR reaction was run in triplicate for
each sample. Samples from the healthy and cancer groups
were used in each run. Plots of each run (i.e., amplification
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0.0 e ' : :
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Figure 1. GAPDH amplification plots by gPCR Samples included all study groups. The photograph was taken directly from
the Qiagen rotor Gene qPCR system.
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Figure 2. GAPDH dissociation curves by qPCR Samples included all study groups. The photograph was taken directly from
the Qiagen Rotor gene gPCR machine.
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Figure 3. PIM3 amplification plots by gPCR Samples included all study groups. The photograph was taken directly from the
Qiagen Rotor gene gPCR machine.
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Figure 4. PIM3 dissociation curves by g°PCR Samples included all study groups. The photograph was taken directly from the
Qiagen Rotor gene gPCR machine.
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The current work used a quantitative RT-PCR technique to
examine PIM3 mRNA expression and compare it to that of
the healthy group, thyroid cancer group, and breast cancer
group. The fold change in gene expression was calculated
using relative quantification.

This is evaluated by normalizing Ct values and computing
the Ct, which is the difference in the mean Ct values of the
replica of PIM3 cDNA amplification in each case and that
of GAPDH.

To determine the geneiexpression folds concerning the
housekeeping genesi, the 2-Ct of each group was compared
to the controligroup. The Results are showniin Tablei (8).
The genei expression fold in the breast cancer group was
once and a half times higher than in the healthy group. The
thyroid cancer group was once and a quarter times higher
than the healthyi group. These results indicateia
significantly increased expression of the PIM3 genei in
theseigroups.

Our results show high expression in the PIM3 genei in all

types of cancers under study, which agrees with the
mechanical work of the PIM3 gene.

The gene expression of PIM3 in thyroid cancer is higher than
in apparently healthy individuals. This result agrees with
13,14,15. Overexpression of PIM kinases has been observed
in a wide range of human cancers, including hematologic
cancers, prostatei cancer, pancreatic cancer, gastric cancer,
head and neck cancer, colon cancer, and liver cancer. PIM
kinase deregulation has been strongly linked to tumor genesis
via collaboration with MYC, mediating survival signaling
and regulating cell-cycle progression.

PIM3, a proto-oncogene PIM3 expression, contributes to
tumor genesis and progression by inhibiting apoptosis,
sustaining cell survival, and regulating cell cycle
progression.16,17 Recently, multiple publications indicated
that Pim-3 might also be involved in cell invasion. PIM3, for
example, is involved in endothelial cell spreading and
migration, as well as tumor necrosis factor (TNF)-induced
angiogenesisi.PIM3  overexpression accelerates ovarian
cancer cell proliferation and migration 18,19 .

Table 8: Fold of PIM3 expression Depending on 2-ACtMethod

Groups Means Means ACt (Means 2-ACt experimental group/ The fold of
Ctof Ct of Ct of PIM3 Control group gene
PIM3 GAPDH - Means Ct expression
of
GAPDH)
Group 2 21.560 21.500 0.060 0.959 0.959/0.779 1.231
Thyroid
Ca.
Group 2 21.140 21.500 -0.360 1.284 1.284/0.779 1.647
Breast Ca.
Group 1 21.960 21.600 0.360 0.779 0.779/0.779 1.000
control
healthy
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