
Peptides To Avoid In Cancer



2

Current state and development of 
peptides in cancer treatment

❑ Cancer is a leading cause of death in the industrialized 
world

❑ Current treatments are losing efficacy due to:
❑ Drug resistance
❑ Lack of tumor selectivity
❑ Solubility
❑ Cost

❑ Peptides are promising therapy for cancer due to
❑ Ease of synthesis
❑ High target specificity and selectivity
❑ Low toxicity

Susan Marqus, Elena Pirogova and Terrence J. Evaluation of the use of therapeutic 
peptides for cancer treatment. Journal of Biomedical Science201724:21. 21 March 2017
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Peptides In Development

What Peptides are being Developed?
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Peptide Development: Areas of Interest

What Peptides are being Developed?
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Peptides in Cancer: The Strategies

Susan Marqus, Elena Pirogova and Terrence J. Evaluation of the use of therapeutic 
peptides for cancer treatment. Journal of Biomedical Science201724:21. 21 March 2017

Peptides: can be utilized in a number of different ways in treating Cancer:
• Peptides directly as drugs (e.g., as angiogenesis inhibitors)
• Tumor targeting agents that carry cytotoxic drugs and radionuclides (targeted 

chemotherapy and radiation therapy)
• Hormones 
• Vaccines
• potential diagnostic tool and biomarkers 

Out of these different possibilities, peptide drugs currently available in the 
market
come from peptide hormone therapy and tumor targeting agents carrying 
radionuclides (peptide receptor radio nuclide therapy and imaging). 

Exceptions to these are two short chain peptide-related drugs, bortezomib and 
mifamurtide. There is a tremendous progress in other areas such as 
peptide-vaccine development and peptide angiogenesis inhibitors, and several 
clinical trials are underway which is expected to bear fruit in near future 
providing better options to millions of cancer patients.
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Current state and development of 
peptides in cancer treatment

❑ More Common Peptide Drugs
❑ PNC27
❑ SSRB1
❑ iRGD
❑ Thymosin Alpha-1
❑ Antimicrobial peptides
❑ Cell penetrating peptides
❑ Met Enkephalin



● LL-37
● Thymosin Beta-4
● GH Secretagogues

● Dihexa?
● GH Secretagogues?
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Peptides Which Should be 
Viewed with Caution



AMPs (antimicrobial peptides) represent the first line of defense against invading pathogens.

Cathelicidin family of AMPs have been identified in various mammalian species, and LL-37 is 
the only known human cathelicidin, cleaved from CAP18 (a cationic antimicrobial polypeptide 
of 18-kDa). 

In addition to its broad spectrum of bactericidal activities, LL-37 has a wide range of 
inflammatory/immune modulatory actions. It also fights viruses and fungi as well.

Found mainly expressed in the intestines.
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LL-37:  Natural Cathelicidin
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Cancer properties addressed by 
peptides: Cationic Cell Membranes

❑ Negatively charged cancer cells
❑ Targeted directly by Anti-Microbial 

Peptides (AMPs)
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Phospholipid Targeting: AMPs

❑ Big area of research

❑ Pore Membrane Peptides Mechanism of Action:
❑ Toroidal pore formation 

❑ A loose bundle of peptides modulates the 
membrane into a lipid headgroup-lined pore

❑ Formation of a pore with a barrel-stave conformation
❑ A tight bundle of amphiphilic peptides forms a 

hydrophilic pore across the membrane 
❑ The carpet mode

❑ peptides remain on the surface of the membrane 
until a threshold is reached to facilitate a 
breakdown in membrane integrity



● LL-37
● Thymosin Beta-4
● GH Secretagogues

● Dihexa?
● GHK-cu?
● BPC-157?
● GH Secretagogues
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LL-37:  Uses In Cancer



● It has been proposed that the cell and tissue effects induced by LL-37 are mainly mediated via 
activation of specific cell surface receptors, membrane channels or intracellular targets that 
are differentially expressed in different cell types.

● These LL-37-targeted receptors include at least four G protein-coupled receptors (GPCRs), 
three receptor tyrosine kinases (RTKs), a ligand-gated ion channel (LGIC) and toll-like 
receptors (TLRs)

● Vitamin D-dependent can induce cathelicidin production in human macrophages for the 
anti-cancer activity of tumor-associated macrophages (TAMs) and enhances 
antibody-dependent cellular cytotoxicity (ADCC) support critical roles of vitamin D-dependent 
induction of cathelicidin in cancer progression.
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LL-37:  Uses In Cancer



Thymosin Beta-4



● Thymosin β-4 (TB4 or TB-500)

○ Originally isolated from calf thymus

• 43 aa sequence encoded by gene TMSBX4

• Present in all human cells; naturally found in higher concentrations in tissue 
damaged area

• Frequent in sports doping for the past 20 years for its ability to decrease injury 
times and reduce delayed onset muscle soreness.

Thymosin Beta-4



Thymosin Beta-4

Tβ4 is an actin monomer-sequestering protein.

Ubiquitous and naturally-occurring protein in wound bed.

Role in tissue repair: Tβ4 gene first to be upregulated upon injury

Stimulates wound healing by enhanced angiogenesis, cell 
migration, promotes stem cell differentiation

Anti-inflammatory properties: decrease inflammatory cytokines

Currently in Phase 3 clinical trials.



Thymosin Beta-4: 
Mechanisms



Thymosin Beta-4: 
Mechanisms

Actin Sequestering Protein
TB4 up-regulates cell building proteins such as actin, a protein along with 
myosin, forms the contractile filaments of muscle cells and create the 
cytoskeleton for healing.

Up-regulation of actin allows promotes healing, cell growth, cell migration 
and cell proliferation

Improves cell migration to site of injury (IL-8 and MMP2 attract stem cells 
to area of injury



Thymosin Beta-4: 
Mechanisms

Also encourages genetic changes to help with 
antioxidant and anti-inflammatory effects.



Thymosin Beta-4: 
Mechanisms

Increased levels of extracellular ATP via ATP synthase 
and subsequent activation of P2X4 purigenic receptor 
to promote cell migration79

Found to promote mesenchymal stem cell 
proliferation via IL-8-depedent mechanism75



Thymosin Beta-4: Uses

Athletic recovery: preventing DOMS

Post surgery/injury

Hair loss

Cardiac healing

TBI

Lung Inflammation

Corneal Healing



Thymosin Beta-4: Dose

• General dosing:
• 750 mcg (.25ml) daily, SubQ
• Depending upon clinical presentation 
• Do not dose for more than 3 months 
• Cycle if needed

• TB4 use with other healing peptides concurrently 

• Individual dosage requirements may vary based on 
clinical presentation 



Thymosin Beta-4: Cancer 
Studies
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Thymosin Beta-4: Cancer 
Studies

Endogenous upregulation through genetic changes have 
correlated β-thymosins with cell migration and metastatic 
potential of human cancers such as melanoma, thyroid 
carcinoma, colon cancer, and prostate cancer.

This has only been seen in cellular studies.



Thymosin Beta-4: Cancer 
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Thymosin Beta-4: Cancer 
Studies



Thymosin Beta-4: Cancer 
Studies

Yes, the phase 1a and 1b review said the following:
"The reported potential of T4 to influence the metastatic potential 
of certain malignancies through its ability to promote 
angiogenesis and stimulate cell migration warranted close 
follow-up for any potential cancers.4,5 No cancers were identified 
during a 6-month follow-up period."

The dose used in clinical trials for MI were 1.2g IV. The other clinical 
dosage recommendations are .06%of this dose.
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Growth Hormone Optimization
Protocol:

CJC-1295
TESAMORELIN
SERMORELIN

GRF-18

IPAMORELIN
HEXARELIN
GHRP6
GHRP2
MK-677



Protection of IGF-1 BP3?



Protection of IGF-1 BP3?



Protection of IGF-1 BP3



Dihexa 



Dihexa is a peptide variant of derived from Angiotensin IV, which has been 
found to potently improve cognitive function in animal models.  Activates 
C-MET.

Dihexa has been shown to enhance acquisition, consolidation, and recall of 
learning/memory formation. 

Dihexa was found to be seven orders (10 million) of magnitude more potent 
than BDNF. 

Most have been doing this at low doses(5-10mg). However,  our Dr. Lee has 
talked to Dr. harding himself (who has done all of this research) and he 
suggested higher doses (maybe 50-75mg orally).
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Dihexa 
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Dihexa and C-Met 

c-Met is a receptor tyrosine kinase belonging to the MET (MNNG HOS transforming gene) family, and is expressed 
on the surfaces of various cells. Hepatocyte growth factor (HGF) is the ligand for this receptor. The binding of HGF to 
c-Met initiates a series of intracellular signals that mediate embryogenesis and wound healing in normal cells. 
However, in cancer cells, aberrant HGF/c-Met axis activation, which is closely related to c-Met gene mutations, 
overexpression, and amplification, promotes tumor development and progression by stimulating the PI3K/AKT, 
Ras/MAPK, JAK/STAT, SRC, Wnt/β-catenin, and other signaling pathways. Thus, c-Met and its associated signaling 
pathways are clinically important therapeutic targets.

Preclinical studies have shown that in animal models, the inhibition of c-MET or neutralization of its ligand impairs tumorigenic and 
metastatic properties of cancer cells

To date, only a few c-MET inhibitors have entered clinical trials, however, all most all of them have shown improved results in cancer 
treatment.
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Dihexa and C-Met 

To date, none of the Angiotensin IV variants have shown any increased cancer risk in human models or in animal 
studies. This includes Dihexa.



Dihexa 


