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ABSTRACT

Aim: The potency of Adenovector expressing Mda7-tLypl (Ad-Mda7-tLypl) for death induction was evaluated on the breast
(MCFT7), liver (HepG2), and gastric (MKN45) cancer cell lines.

Background: Mda-7 could be a possible complementary to traditional cancer therapy, and tethering to tumor-homing peptides
(THPs) might improve its therapeutic efficacy.

Methods: After the preparation of recombinant Ad-Mda7-tLypl and Ad-Mda7, the expression of recombinant proteins was analyzed
by ELISA. Adenovectors were transduced (MOI=2-5) into Hep-G2, MCF7, MKNA45, and normal skin fibroblast, then tumor-killing
effect was measured by cytopathic effect (CPE) monitoring, MTT viability test, BAX gene expression analysis, and Caspase3/7 assay.
Results: ELISA assay revealed a sustained level of recombinant protein secretion following Adenovector transduction. In CPE
microscopy, all cancer cell lines showed a significant reduction (>50%) in their normal phenotype after receiving Ad-Mda7-tLypl
and Ad-Mda7. The viability was significantly lower compared to the control, indicating an anti-proliferating effect. In parallel, the
viability test showed that Ad-Mda7 and Ad-Mda7-tLypl have a significant killing effect (=50%) on MCF-7, Hep-G2, and MKN45
compared to normal fibroblast (P<0.05). BAX gene expression analysis showed that both Ad-Mda7-tLypl and Ad-Mda7 vectors
induced >2-fold increase of apoptosis (P<0.05), particularly in MCF7. Similarly, caspase3/7 activity showed a significant increase
(P<0.05) following Ad-Mda7, and Ad-Mda7-tLyp1 transduction into cancer cell lines, but not in normal fibroblasts.

Conclusion: The newly constructed Ad-Mda-tlyp1 showed a suitable tumor cell killing activity and enough specificity on studied cell lines.
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Introduction

The use of viral vectors in gene therapy shows
promise as an effective approach for managing cancer,
since they possess high transduction efficiency and may
stimulate immune responses. The user's text is empty.
There are now several viral-based cancer gene therapy
platforms approved by FDA. In 2015, talimogene
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laherparepvec which is a genetically modified Herpes
simplex virus type 1 (HSV-1) could pass the clinical
examination for approval, and very recently, in late
2022, the first FDA-approved Adenovector introduced
for the unresponsive non-muscle invasive bladder
cancer (2, 3). DNA viral vectors, such as Adenovirus
vector, HSV-1, and Vaccinia virus are the most
promising viral vectors for the elimination of malignant
cells. These cells do not need to be integrated and may
achieve a high level of transgene expression.
Additionally, they are capable of inducing a substantial
immune response, which is essential for eliminating
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tumors. Adenoviral vectors, the most popular vectors in
cancer therapy, have advantages, such as the ability to
infect dividing and non-dividing cells, the capacity to
accommodate large transgenes, easy scaling-up or
manipulation, outdoor stability, and high transduction
efficiency. However, the toxicity of Adenovector
would cause trouble during their application in gene
therapy because of high immune stimulation when they
were previously infected with adenovirus (4-6).
Adenoviruses have double-stranded DNA and are so
common that the large number of people develop life-
long immunity to the most commonly seen type.
During the construction of adenoviral vectors,
regulatory genes that are essential for determining the
appropriate size and application of the transgene were
removed. Gendicine, an Adenovector cancer gene
therapy platform, was registered for the first time in
2003 and it was E1 and E3 deleted Adenovector which
expressed P53. Now there are E2, E3, and E4 deleted
Adenovectors available which provide an additional 10
kbp of space for therapeutic gene insertion (7).
Melanoma differentiation-associated gene 7 (Mda-
7), known as interleukin 24 (IL-24), is a unique
cytokine with pro-inflammatory criteria (8, 9). It shows
specific anti-tumor potency when over-expressed via an
Adenoviral vector expressing system (10). The specific
tumor-killing activity makes Mda-7 an attractive
candidate for cancer-initiating cell elimination and
inducing programmed cell death (11). Mda-7 protein,
released by healthy cells, may disseminate to metastatic
locations and induce programmed cell death in tumor
cells that were not originally exposed to the therapeutic
gene. This mechanism which is known as the bystander
effect can be improved by tethering proteins to tumor-
homing peptides (THPs) (12). THPs are extremely
various which of most popular ones are RGD and Tat
showed specificity, and efficiency for tumor
penetration (13, 14). However, in a few studies, some
attempts to improve Mda-7 activity by THPs have run
into difficulties after peptide fusion (15). tLypl is a
new tumor-homing peptide with some antitumor
properties (16, 17). It (CGNKRTR) is a truncated form
of tumor-homing peptide Lypl (CGNKRTRGC) which
contains a CendR element and can penetrate tumor
tissue via the neuropilin receptors (NRP1 and NRP2)
dependent CendR internalization pathway (18). NRP1
and NRP2 are single-pass transmembrane glycoproteins
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that are overexpressed in the angiogenic vessels in most
carcinomas (19, 20). tLyP-1 is a unique peptide
because of its tumor penetrating ability as well as its
inherent antitumor activity (21).

In general, incorporating an Adenovector as an
expression platform for the secretory Mda-7 holds
promise for its efficient, stable, and targeted
production, thereby maximizing its therapeutic
advantages. However, more study is necessary to fully
understand and evaluate the advantages and practicality
of using this method for tumor-killing secretory
proteins like Mda-7. Adenoviral vectors expressing
Mda-7 (Ad-Mda-7) and Mda-7-tLypl (Ad-Mda-7-
tLyP1) were prepared, and then their Kkilling potency
was investigated on HepG2, MKN45 and MCF7 cell
lines. This research is innovative since the tumor-
killing potency of Adenovector expressing Mda-7-
tLyp1 was not evaluated before.

Methods

Reagents and cell line

All the materials for DNA cloning including Pfu
polymerase, T4 ligase, and restriction enzymes (Pacl,
Pmel, Xhol, Kpnl) were purchased from NEB (USA),
Genabioscience (Germany), and Cinaclone Inc. (Iran).
Plasmid, and DNA isolation/purification Kkits were
purchased from MN (Germany).

Cell culture-related materials were purchased from
Bioldea and Biosera Inc. (UK) which were stored in the
recommended milieus. ELISA kit for the quantification
of Human IL-24 (Mda-7) was purchased from R&D
systems company (USA).

AD293, MCF7 (breast), HepG2 (hepatic), MKN45
(gastric), and foreskin fibroblast were prepared from the
National Cell Bank of Iran or other labs. They were
cultured in the Dulbecco’s modified Eagle’s medium
(DMEM) or F12 supplemented with 100 1U/ml penicillin,
100 mg/ml streptomycin, 10% (v/v) fetal bovine serum,
20 mM HEPES, and non-essential amino acids.

Preparation of recombinant

Adenoviral vectors

The pcDNA3.1 vectors expressing Mda-7 and Mda-
tLyP1 were prepared to encode native and peptide-
modified Mda-7 protein (22). The sequences were sub-
cloned into a transfer vector (pAdtrack-CMV-GFP), as
described before (23). To generate recombinant



adenoviral plasmid expressing Mda-7 and Mda-7-
tLyP1, Pmel enzyme is used to linearize pAdtrack-
Mda-7 and pAdtrack-Mda-7-tLyp-1 transfer vector.
Subsequently, the electro-competent E. coli BJ5183
cells  were co-transformed  with  supercoiled
pAdenovator E1/E3, which contains the backbone
genome, in order to initiate homologous recombination.
The proper recombinant vectors were screened by two
different colony-PCRs using hexon-specific primers,
and Pac-I digestion and gel electrophoresis.
Recombinant Adenovector particles expressing GFP
(Ad-GFP), Mda-7 (Ad-Mda-7), and tLyP-1 (Ad-Mda-
7-tLyP1) were prepared following linear plasmids
transfection into AD-293 packaging cell-line with an
incubation period of >5 days under 37°C and 5% CO2
atmosphere. The infectivity of these new vectors was
evaluated on HEK-293 cells by observing the
cytopathic effect (CPE), and GFP shining under
fluorescent  microscopy. Afterward, they were
propagated on 15 T175 flasks in a 2% serum DMEM
medium for 2 more days. The viral vector stocks
underwent two consecutive 0.4 pm filtration steps,
followed by Amicon® Ultra-15 centrifugal tangential
filtration, to purify and concentrate the collected
viruses. The titer of viral vectors was determined by
doing the 50% tissue culture infectivity dose assay
(TCID50). The endpoint was determined as the highest
dilution in which the virus developed CPE on 50% of
inoculated well, then proportional distance was
calculated by the Reed-Muench method to add decimal
to the number. Viral MOI (multiplicity of infection)
was estimated by converting the TCID50 titer to the
number of infectious particles/ml. Ultimately, MOI: 1—
5 was used to assess the infectivity of the produced
vectors on various normal and cancer cells. The process
of MOIs determination for each line was initially
screened by transduction rate assessment via
fluorescent microscopy for each batch of viral vectors.
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The MOIs were then selected based on the lowest
toxicity on normal cell, then by final transduction rate
which was set up >50%.

Mda-7 ELISA assay

To quantify and normalize the expression level of
vectors, they were transduced into Ad-293 cells. Then, the
concentration of IL-24/Mda-7 in the supernatants was
measured by a sandwich ELISA assay (DuoSet ELISA kit
(R&D system Inc.). Besides, the pcDNA3.1 plasmid
expressing Mda-7 was used as a positive control.

MTT Assay

MTT (3-[4,5-Dimethylthiazol-2-yl]-2,5-
diphenyltetrazolium bromide) dye was used to measure
the viability of test groups. Depending on the transduction
sensitivity of cells, MOI=2-5 of Adenovector was applied
on Hep-G2, MCF-7, MKN45, and skin fibroblast cells.
Then, they were kept in 96 well plates for 48 hrs.
Afterward, 100 pl of MTT dye was added to each well
and tetrazolium crystals were dissolved in DMSO solvent.
The absorbance intensity was measured by a microplate
ELISA reader at 570 nm. The experiment was performed
in a triplicate manner.

Quantitative real-time PCR of BCL2-

associated X gene (BAX)

The total cellular RNA extraction from treated cells
was performed using RNx plus solution (CinnaClone
Inc.). Using gel electrophoresis and spectrophotometry,
the concentration, purity, and integrity of RNAs were
assessed by calculating the ratio of absorbance at 260
and 280 nm. Totally, one pg of extracted RNA was
introduced to cDNA synthesis by ParsTous Kit.
Quantitative real-time PCR (qPCR) was performed on
QuantStudio Real-Time PCR System, using specific
primers for the BAX gene (Table 1). Amplification was
performed using the temperature cycling of a primary
950C for 15 min, followed by 40 cycles of 950C, 600C,

Table 1. The list of employed primers and relevant amplicons in the study.

Primer description Sequence

Product length

BAX-forward
BAX-reverse
PGK-forward
PGK-reverse

5’-GCCCTTTTGCTTCAGGGTTTCA-3’ 108bp
5’- CAGCTTCTTGGTGGACGCAT-3’
5’-TAAAGCCGAGCCAGCCAAAA-3’
5’-CTCCTACCATGGAGCTGTGG-3’

Mda7-forward 5’-GGCTGTGAAAGACACTATGCAA-3’ 210bp
Mda7-reverse 5’-GGTTGCAGTTGTGACACGAT-3’
Hexon- forward 5’-TGCAACATGACAAGACTCTGG-3’ 126bp

Hexon-reverse

5’-CTCATGGCTGACTCGGAATT-3
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and 72°C for 20, 15, and 25 seconds, respectively. For
the quality control and determining the specificity,
melting curve analysis was performed and PGK gene
(ID: 5230) was selected as a reference to normalize the
gene expression data analysis. Finally, the 22A¢
method was used to compare the relative fold change in
the expression of BAX gene among different groups.
The Caspase3/7 activity assay

The enzymatic activity of caspase-3/7 was analyzed
using a colorimetric assay (KIAzist Inc. Tehran). For this

purpose, 100 pl of lysed cell supernatant was added to
each well and the activity was measured based on

100 bp
DNA ladder (A)
210bp
200bp - . . .
100bp

(€)

10kb

>10kb

standard cure absorbance under the wavelength 405 nm.
Statistical analysis

All data were analyzed by one-way ANOVA or
Kruskal-Wallis of variance followed by post-test
evaluation, using PRISM version 5 software (GraphPad
Software, Inc., San Diego, CA). Values of p< 0.05 were
considered as statistically significant.

Results

Adenoviral vectors characterization
Mda-7 and Mda7-tLyp-1 genes were sub-cloned

100 b
DNA 1l:’aclde.r ( B)

10kb
8kb
bkb
Skb
4kb

4.5kb

Figure 1. Agarose gel electrophoresis results of Adenovectors constructing steps; (A) A 210 bp band indicated the
insertion of Mda7 gene in transfer plasmid(B) A 126 bp band showed the presence of Hexon gene in main plasmid
(C) Mini-preparation of recombinant Adenovector showed two bands with a significant distance to 10 kb ladder,
revealing the presence of a big backbone construct, adenovector (D) Recombinant adenovector digestion by Pacl.
The pattern showed 4.5 and >10 Kbp bands indicating the integrity of the new Ad-Mda7-tLyP1 construct.
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Figure 2. Investigation of GFP expression by fluorescent microscopy. The replication of vector particles in
packaging cells, and GFP expression analysis in HEK-293 cell-line evaluated after 48hr by fluorescent microscopy.
A high percentage of infected HEK-293 cells showed GFP (around 50% of total cells).

into shuttle vector correctly as confirmed through
sequencing and digestion analysis. The accuracy of
recombinant vectors was checked by Pac-1 restriction
analysis, as well as hexon/Mda-7 PCR amplification
(Figure 1). Pac-1 digestion analysis showed the
presence of two fragments of 4.5 and >10 kbp which
confirmed the integrity of Adenovector constructs, as
shown in Figure 1. The titer of vectors was determined
to be roughly 10° TCID50 particles/ml by TCID50
assay and transduction assay. The infectivity test on
HEK-293 by recombinant vectors (MOI: 0.5) showed
strong GFP foci spreading in plates and
destroyed/rounded cells under fluorescent microscopy
(Figure 2). The cancer cells transduction by Ad-Mda7
and Ad-Mda-tLyP1 showed >50% green signals in cell
populations by selected MOls, 1,2,5and 5, for HepG2,
MCF7, MKN45, and normal fibroblast, respectively.
Analysis of Mda-7 Expression

ELISA was used to assess the transgene
expression of the recombinant viral vectors. The
result showed a suitable expression level of Mda-7
after viral transduction into HEK-293 as well as
MCF-7 cell lines. The expression level of Ad-Mda7-
tLyP-1 and Ad-Mda7, was similar to the positive
control plasmid, with a slight increase in the Ad-
Mda7-tLyP-1 (P<0.05).

(B1)

Figure 3. The cytopathic effects of Adeno-GFP and Ad-
Mda7-tLyP-1. (A) Normal Skin fibroblast (B) Hep-G2 cell
line (C) MKN-45 cell line (D) MCF7 cell line. (1) Cell
groups that were transduced with Adeno-GFP or (2) with
Ad-Mda7-tLyP-1.
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Cytopathic effects of viral vectors

The treatment of equal MOI of Ad-Mda7-tLyP-1
showed a significant CPE on different cancer cells but
not on normal skin fibroblast. The microscopy of Hep-
G2, MKN45, and MCF7 cells showed a significant
increase in CPE following Ad-Mda7 and Ad-Mda7-
tLyP-1 treatment. The accumulation of cell granules,
rounded cells, pycnotic nucleus and nuclear
fragmentation and detached cells were significantly
detectable in  Adenovector-treated groups when
compared to Ad-GFP group, as shown in Figure 3.
Cell viability and MTT analysis

MCF7, Hep-G2, MKN-45, and fibroblastic (skin)
cell lines were transduced by different recombinant
Adenovectors and control vectors (Ad-GFP).
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The viability analysis showed an increase in cell death
in normal skin fibroblast when exposed to Ad-Mda7-
tLypl (P value<0.05) (Figure 4). The results indicated a
considerable variation in vector viability in the MCF7 cell
line. Ad.Mda7 (37.1%), Ad.Mda7-tlypl (33.9%), and
treated cells all had much lower viability rates than the
negative control. Similar patterns were detected among
HepG2 and MKN45, however, the rate of mortality in
MKN45 was lower. In HepG2 cell lines, the result showed
that the anti-proliferative activity of Ad-mda7, and Ad-
Mda-tLyP1 were significantly higher than Ad-GFP
control. However, in MKNA45, the percentage of live cells
was 63.9% and 61.7% following transduction by Ad-
Mda7 and Ad-Mda-tLyP1. Moreover, in normal
fibroblast, the viability of cells hardly dropped under 75%
on average (Ad-mda7: 77.8% and Ad-Mda-tLyP1: 75%
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Figure 4. Cell viability test. The cell viability results of Ad-Mda7 and Ad-Mda-tLyP1 on normal skin fibroblast
(A), MCF7 (B), HepG2 (C), and MKN45 (D). Viral vectors cause varying percentages of cell cytotoxicity in tumor
and normal cell lines. Every column is representative of the mean for 2-3 replicates.
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and control vector, Ad-GFP: 81%).
Effect of the Adenovector on the

expression level of BAX gene

To find out the killing potency of recombinant
Adenovectors on different cell lines the expression level
of pro-apoptotic gene, BAX, was analyzed by RT-gPCR.
The RT-gPCR data analysis showed no significant fold
change in skin fibroblast cells. On the other hand,
compared to Adeno-GFP, Ad-Mda7-tLyP1 dramatically
increased the degree of BAX expression in the
transduced cancer cell lines (Figure 5). The expression
level of BAX by Ad-Mda7-tLypl was changed over 4
fold in MCF7, over 3 fold in MKN45, and nearly 3 fold
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in Hep-G2 cell line. The expression pattern of the BAX
gene following transduction of Ad-Mda7 in cancer cell
lines exhibits a lower upregulation (more than 2 times of
the normal group) that was statistically different from
control in MCF7 and HepG2 cell lines.
The Caspase 3/7 activity assay

To determine the potency of genes in the apoptosis
induction, the activity of caspase 3/7 was analyzed by a
colorimetric assay. The results indicated that the normal
skin fibroblast as a negative control group exhibited
apoptotic signs after transduction with different Ad-
Mda7-tLypl (P value<0.05). However, Caspase 3/7
activity has remarkably risen in MCF7 and MKN45 after

B) MCF7
B e

| e

Il
=

s

Figure 5. The fold changes in the expression level of Bax gene. The expression level of Bax after transduction of
different vectors in tumor (B and C and D), and normal skin fibroblast (A). Each column is representative of the

mean for several samples.
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Figure 6. The apoptosis evaluation. (A)The activity of caspase3/7 in normal skin fibroblasts that were treated by
vectors didn’t alter compared to negative control; (B) In MCF7, the activity of caspase3/7 has increased by Ad-

mda7-tLypl and Ad-mda7 treatment; (C) In HepG2, activity of caspase3/7 has increased in the group of Ad-mda7-
tLypl; (D) In MKN-45, the activity of caspase3/7 has increased in Ad-mda7-tLyp1 treated group.

being exposed to Ad-Mda7-tLypl and Ad-Mda7
(P<0.0001). In the Hep-G2 cell line, only the Ad-Mda7-
tLypl vector could increase the apoptosis activity of
cells (P<0.05) but not Adeno-Mda7 (Figure 6).

Discussion

It is challenging to find more effective strategies
to increase the killing power of candidates, even
with the recent advancements in suicide cancer gene
therapy. Previous studies showed that extraordinary
expression of Mda-7/IL-24 induced cell death of
cancerous cells by promoting ER stress and
involvement of various signal transduction pathways
(24). Moreover, fusing THPs to Mda-7 is expected to
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augment the antitumor effect by increasing the
bystander effect, and destruction of neighboring
cells. In our last attempt to enhance the potency,
Mda-7 was fused with three different peptides in
which pcDNA3.1-Mda-7-tLypl plasmid showed a
significant killing effect on Huh-7 liver cancer cells
(22). Herein, a new Adenovector (Ad-Mda7-tLyP1)
was prepared and investigated on MCF-7 (breast),
Hep-G2 (hepatic), MKN45 (gastric) cancer cells.

In conclusion, Ad-Mda7 and Ad-Mda7-tLyP1
significantly reduced the number of tumor cells in
the examined cancer cells. Thus, there were no
significant differences between the potential of these
vectors following in vitro cell treatment; however,



MCEF7 cells showed greater sensitivity than other cell
lines to Kkilling by Ad-Mda7 and Ad-Mda7-tLyP1. As
a suitable candidate, Mda-7 has been shown to
harbor a significant killing effect on a wide spectrum
of tumor cells albeit some are more susceptible than
others (25-28).

Besides, the peptide modification of Mda-7 could
enhance its potency if the design is done properly.
Although the effect of Mda-7 was shown in the
majority of cancer cells (7, 8, 9, 11), our results also
emphasized its impact and retained its secretory
potency even after fusing with tLyP1. The fusion of
native Mda-7 to peptides had usually no effect on its
functionality, whereas, some peptide-related
modifications might destroy protein structure, and
subsequently change killing activity. Furthermore, an
examination of the expression levels of recombinant
Ad-Mda7 and Ad-Mda7-tLyP1 indicated that the fusion
of tLyp-1 to Mda-7 did not have an adverse impact on
the protein concentration in the culture supernatant or
the rate at which vectors transduced cells (data not
shown). In our previous study which was conducted on
other THPs, was shown that peptide modification of
Mda-7 is pretty ineffective in changing the secretion
pattern or expression level (29). Even more, the
expression of Mda-7 in the bacterial expression system
was not affected by the structural change of RGD-
mutant for tumor-targeting purposes (30). However,
our previous experiment showed the destructive effect
of THP peptides on the expression level of 1L-24.RGR
and buf.IL-24 (22). On the other hand, it was reported
that coupling RGD peptide could enhance the adhesion
of Mda-7 and elevate apoptosis in various tumor cell
lines (31, 32). In our case, the tLypl was chosen for its
capability of adjusting into Mda-7 structure according
to in-silico analysis and less destructive effect on
protein structure as demonstrated previously (22).

The more sensitivity of MCF7 to the killing activity
of Ad-Mda-7 and Mda-7-tLyP1 was an interesting
result. Although the greater sensitivity of MCF7 to
Mda-7 and Mda-7-tLyP1 might be in terms of different
factors, the higher percentage of Mda-7 receptors (IL-
20R/IL-22R, Sigma-1) and tLyP1 (neurophillin) on the
cell surface would be a possible explanation. While
endogenous interactions with cell proteins are more
significant than the interaction of Mda-7 with surface
receptors, the protein's secretory form may still have a
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critical role in initiating death signaling pathways. The
recombinant Mda-7 protein has been shown to trigger
different death pathways via interaction with 1L-20/IL-
22 surface receptor complexes and Sigma-1 (33).
Zheng et al designed a mutant Mda-7 harboring RGD
peptide and they showed the specific Mda-7 anti-cancer
activity that induced via exogenous apoptosis pathways
(32). Several reports indicated the importance of the
attachment of Mda-7 protein to cell surface cognate
receptors (34). In the way of activation of apoptosis
from Bax up-regulation (35, 36) and interestingly by
elongating the mda-7 mRNA half-life (37, 38). Besides,
the bystander effect of secreted Mda-7 is possibly
increased by this mechanism and leads new tLyP-1-
modified protein to target neurophilin receptors
surrounding the cells. Tumor invasion and progression
are strongly correlated with the expression levels of
NRP1 and NRP2 glycoproteins. Furthermore, because
NRP1 is a marker on metastatic breast cancer cells but
not on non-metastatic ones, competitive suppression of
neurophilin signals might be advantageous in the
management of metastatic lesions (39). Therefore,
targeting these molecules on cancer cells could be a
suitable way to combat malignant cell development.

Despite our expectation, Ad-Mda-7 and Mda-7-
tLyP1 showed similar patterns of Killing activity in
different experiments on cell lines. Therefore,
tethering tLyP1 to normal Mda7 has not demonstrated
a superior activity due to some factors, such as the
amount of tLyPl1receptors on these cell lines or the
blocking effect of peptide on the interaction with
relevant protein candidates.

The current study showed that usage of mda7 with a
coupled tLyP1 on normal skin fibroblast cells is enough
safe to apply in a tumor milieu. In previous report also
showed no significant side effects on several healthy
cells which supports the recent finding (22). Numerous
primary and immortalized normal cells, such as
astrocytes, prostate epithelial cells, and melanocytes,
have been studied to demonstrate their safety with
long-lasting outcomes (40). However, based on our
knowledge there isn’t any report regarding the effect of
Mda-7 on normal skin fibroblast, in vitro.

The tLyP-1 peptide was used for delivering
nanomaterials, and its fusion to proteins like Mda-7 was
not considered, yet. However, it is expected to enhance
the death induction potency of Mda7 via more efficient
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delivery of protein to cognate receptors and entry into
cells. Moreover, tLyp-1 is a cancer-killer peptide when
standing alone as a study has demonstrated that it crosses
over cell membrane and affects genome content to
trigger mitochondrial-dependent apoptosis (41). The
present work was limited by the unavailability of more
relevant normal cells and the omission of protein
expression level investigation.

Conclusion

In conclusion, newly designed Adenoviral vector
expressing Mda7-tLypl showed an encouraging
cancer cell killing activity, as well as suitable
specificity compared to Ad-Mda-7 but should be
investigated more in vivo.
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