
Have you ever wanted to form a group of researchers and dive deeper into the world of
biology to find a way to better solve the problem? In Korea, a group of young scientists called
Korea_HS designed a cancer-specific cell-penetrating peptide for the efficient delivery of siRNA
into cancer cells.

There are four main types of new tissue growth include hyperplasia, hyper-proliferation,
dysplasia, and oncogenesis by severity. Oncogenesis disrupts superior cellular movement from
the basal cell layer superior to the epithelium to the squamous cell inferior to incrust.

While reading through various past research papers done about cancer cells, we found
that lung and breast carcinoma presented the highest prevalence in 2020, 14.3% and 24.5% of
the total cases respectively by male and female cohort. The etiology of mortality surpasses
cardiovascular, gastrointestinal, and neurological exacerbation from the age cohort over 40
years old.

Cell-penetrating peptide, or CPP, is a short peptide electrostatically enabled to penetrate
the cell membrane receptor energy-independently, and efforts have been established to fuse
cargoes, such as siRNA, small drug, and protein, via covalent and non-covalent strategies.
To date, CPP models such as R7, TAT, and PTD4 are in phase II clinical trials, attaching
cyclosporine A for the targeting of psoriasis. An 8.7% increase in the market value is also
expected by 2027.
Lim et al. in 2012 proposed a novel CPP buforin IIb with markedly significant penetration
efficacy and specificity. To minimize its hydrophobicity, we will modify buforin IIb into the BR2
model and fuse it with DRBD, a CPP with noteworthy siRNA-binding properties. Hence, we
project to devise a novel BR2-DRBD fusion CPP.

In this research, tumor cells cultured in vitro via 2D culture of enzymatic, chemical, and
mechanical achievements. Small interfering RNA, or siRNA, is a short, double-stranded RNA
molecule enabled of rapid lead compound identification and sequence specificity. Nonetheless,
electrostatically negative charge and short serum half-life serve as a critical setback. siRNA
instigates RNA interference, wherein unwinding of siRNA stimulates assembly of RNA-induced
silencing complex for the sequence-specific cleavage of mRNA. First, via stepwise elimination of
C-terminal from buforin IIb, BR2’s alpha-helicity and hydrophobicity will be minimized,
maximizing electrostatic interaction with neoplasia-upregulated phosphatidylserine and
O-glycosylated mucins. Second, the anticancer drug doxorubicin will be fused to the CPP. Ergo,
it is projected that DRBD-bound siRNA will silence CYP1A1, a gene upregulated 206-fold in
MCF7 cell line viable for cytochrome P450 1A1 and doxorubicin resistance-related central
dogma. In effect, the resistant nature of the HeLa and HCT1 16 carcinoma line will be nullified.
Third, we will assess CPP cytotoxicity via MTT assay. Identification of mitochondrial
dehydrogenase-synthesized purple-colored formazan confirms cell viability. Additionally, CPP
specificity will be assessed via FITC assay. Under microscopy analysis, FITC-attached CPP is
expected to be observed only under the neoplastic cell line. Fourth, analogous to FITC assay,
cell counter analysis will be performed, and high transfection efficacy, or green fluorescent
protein, in a carcinoma cell line is anticipated. Fifth, analysis of transfection efficacy, or CYP1A1
silencing, will be elucidated via a real-time polymerase chain reaction, and effective RNAi or
target mRNA cleavage sheds light on the absence of CYP1A1 gene under RT-PCR assay.
Sixth, western blot assay for the identification of successful target protein silencing will be



performed, and the absence of primary and enzyme-conjugated secondary antibodies is not
expected to indicate statistically significant detection signals.


