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     Not many receptors are as multifunctional as the 
37kDa/67kDa laminin receptor (LRP/LR) [1,2]. Is LRP/LR 
the black sheep, the “bad boy”, the one who promotes 
cancer, prion disorders, Alzheimer’s disease, bacterial, 
viral and parasite infections? [1,2]. Indeed, LRP/LR, also 
known as LAMR, ribosomal protein SA (RPSA) or p40, acts 
as the receptor for the cellular and infectious prion 
proteins PrPc [3] and PrPSc [4] respectively, and 
promotes prion propagation in vitro and in vivo, 
processes which can be impeded by LRP/LR specific 
antibodies and siRNA mediated knock-down of LRP [5]. In 
particular, passive immune-transfer of a LRP/LR specific 
antibody (W3) into Scrapie-infected mice resulted in a 
significant reduction of the peripheral prion propagation 
and prolonged survival of the mice [6]. Targeting LRP/LR 
might therefore be a therapeutic option for human prion 
disorders such as Creutzfeldt-Jakob Disease. LRP/LR also 
serves as a receptor for amyloid-beta (A-beta) and 
promotes A-beta shedding contributing to neurotoxicity 
in Alzheimer’s disease [1]. LRP specific antibodies and 
shRNAs directed against LRP mRNA were both efficient in 
impeding A-beta induced cytotoxicity [1,2]. Interestingly, 
the prion protein PrPc is necessary for the rescuing effect 
of LRP/LR specific antibodies on A-beta induced 
cytotoxicity [7]. These findings recommend LRP/LR 
specific antibodies and siRNAs as alternative powerful 
therapeutics for Alzheimer’s disease. 
 

     Cancer undergoes metastasis, impedes apoptosis and 
turns angiogenesis into tumor angiogenesis for excessive 
nutrient and oxygen delivery to neoplastic tissues. 
LRP/LR, at normal levels, is beneficial for the organism 
via binding extracellular matrix proteins, such as laminin-
1, which contributes to cell proliferation, movement and 
growth [2,1]. The “receptor” has also been found in the 
cytosol supporting translational processes through 
ribosome binding capabilities as well as the nucleus 
encompassing maintenance of nuclear structures through 
interactions with histones [1]. LRP/LR further contributes 
to the cytoskeleton, the development, differentiation and 
tissue responses [2]. The observed increased level of 
LRP/LR in neoplastic tissues promotes adhesive and 
invasive processes, key components for metastasis, 
impedes apoptosis and promotes tumor angiogenesis [1]. 
In this manner LRP/LR seems to contribute to numerous 
if not all cancer types. The LRP specific antibody (IgG1-
iS18) was efficient in blocking adhesive and invasive 
processes resulting in the impediment of metastasis in a 
variety of cancer cells including: fibrosarcoma, lung, 
cervical, prostate, breast, oesophageal, liver [1], 
pancreatic,  neuroblastoma [8], early and late stage 
colorectal carcinoma [9] as well as melanoma cells [10]. A 
polyclonal LRP/LR specific antibody (W3) blocked 
angiogenesis in HUVE cells [11] and LRP knock-down 
impeded apoptosis in lung, cervical [12] breast as well as  
oesophageal cancer cells [13]. 
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     That’s good news and recommending LRP/LR specific 
antibodies and siRNAs as potential powerful alternative 
drugs for treatment of patients suffering from various 
cancer types, especially if the drugs are administered in 
combination. The LRP/LR based treatments may be 
advantageous over conventional therapeutics on the 
market, such as Herceptin®, approved for breast and 
gastric cancer  (http://www.herceptin.com/) since they 
may target a variety of (if not all) cancer types. Cancer 
extends its pestilent potential on uncontrolled cell 
proliferation and metastasis through activation of 
telomerase, which maintain and stabilize telomeres at 
chromosome ends preventing them from degradation and 
illegitimate processing [14].  
 
     Now the bad boy comes in to play again by co-localizing 
and interacting with the human telomerase reverse 
transcriptase (hTERT), at least in tumorigenic breast 
cancer cells [15]. siRNA mediated knock-down of LRP/LR 
by siRNA technology significantly reduced telomerase 
activity [15], suggesting that LRP/LR extends its pro-
tumorigenic activities by supporting telomerase stability 
and maintenance of uncontrolled cell proliferation. Now, 
when it comes to ageing, the bad boy may twist and turn 
into an angel to keep forever young. Elongation of 
telomeres, catalysed by telomerase, is considered as one 
of the most critical processes for impeding the ageing 
process [14]. LRP/LR therefore might have the potential 
to act as an alternative powerful anti-ageing drug through 
telomerase activation and telomere maintenance, which 
may bear a risk of turning normal cells into proliferating 
cells with a neoplastic component. This risk, however, 
seems to be minimal since introduction of hTERT was 
sufficient to immortalise cells without any risk of 
tumorigenic onset [16]. 
 

Acknowledgement 

     This work is based upon research supported by the 
National Research Foundation (NRF), the Republic of 
South Africa (RSA). Any opinions, findings and 
conclusions or recommendations expressed in this 
material are those of the author(s), and therefore, the 
National Research Foundation does not accept any 
liability in this regard thereto. Financial support was 
further received from the South African Medical Research 
Council (MRC) under a self-initiated grant awarded to 
SFTW and under the Wits Common Epithelial Cancer 
Research Centre (CECRC) grant. Any opinions, findings 
and conclusions or recommendations expressed in this 

material are those of the author(s), and therefore, the 
MRC does not accept any liability in this regard thereto. 
 

References 

1. Jovanovic K, Chetty CJ, Khumalo T, Da Costa Dias B, 
Ferreira E, et al. (2015) Novel patented therapeutic 
approaches targeting the 37/67 kDa laminin receptor 
for treatment of cancer and Alzheimer's disease. 
Expert opinion on therapeutic patents 25(5): 567-
582. 

2. DiGiacomo V, Meruelo D (2016) Looking into laminin 
receptor: critical discussion regarding the non-
integrin 37/67-kDa laminin receptor/RPSA protein. 
Biological reviews of the Cambridge Philosophical 
Society 91(2): 288-310. 

3. Gauczynski S, Peyrin JM, Haik S, Leucht C, Hundt C, et 
al. (2001) The 37-kDa/67-kDa laminin receptor acts 
as the cell-surface receptor for the cellular prion 
protein. The EMBO journal 20(21): 5863-5875. 

4. Gauczynski S, Nikles D, El-Gogo S, Papy-Garcia D, Rey 
C, et al. (2006) The 37-kDa/67-kDa laminin receptor 
acts as a receptor for infectious prions and is 
inhibited by polysulfated glycanes. The Journal of 
infectious diseases 194(5): 702-709. 

5. Mbazima V, Da Costa Dias B, Omar A, Jovanovic K, 
Weiss SF (2010) Interactions between PrP(c) and 
other ligands with the 37-kDa/67-kDa laminin 
receptor. Frontiers in bioscience 15: 1150-1163. 

6. Zuber C, Mitteregger G, Pace C, Zerr I, Kretzschmar 
HA, et al. (2007) Anti-LRP/LR antibody W3 hampers 
peripheral PrPSc propagation in scrapie infected 
mice. Prion 1(3): 207-212. 

7. Pinnock EC, Jovanovic K, Pinto MG, Ferreira E, Dias 
Bda C, et al. (2016) LRP/LR Antibody Mediated 
Rescuing of Amyloid-beta-Induced Cytotoxicity is 
Dependent on PrPc in Alzheimer's Disease. Journal of 
Alzheimer's disease: JAD 49(3): 645-657. 

8. Rebelo TM, Chetty CJ, Ferreira E, Weiss SF (2016) 
Anti-LRP/LR-specific antibody IgG1-iS18 impedes 
adhesion and invasion of pancreatic cancer and 
neuroblastoma cells. BMC cancer 16: 917. 

 

http://www.herceptin.com/
https://www.ncbi.nlm.nih.gov/pubmed/25747044
https://www.ncbi.nlm.nih.gov/pubmed/25747044
https://www.ncbi.nlm.nih.gov/pubmed/25747044
https://www.ncbi.nlm.nih.gov/pubmed/25747044
https://www.ncbi.nlm.nih.gov/pubmed/25747044
https://www.ncbi.nlm.nih.gov/pubmed/25747044
https://www.ncbi.nlm.nih.gov/pubmed/25630983
https://www.ncbi.nlm.nih.gov/pubmed/25630983
https://www.ncbi.nlm.nih.gov/pubmed/25630983
https://www.ncbi.nlm.nih.gov/pubmed/25630983
https://www.ncbi.nlm.nih.gov/pubmed/25630983
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC125290/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC125290/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC125290/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC125290/
https://www.ncbi.nlm.nih.gov/labs/articles/16897671/
https://www.ncbi.nlm.nih.gov/labs/articles/16897671/
https://www.ncbi.nlm.nih.gov/labs/articles/16897671/
https://www.ncbi.nlm.nih.gov/labs/articles/16897671/
https://www.ncbi.nlm.nih.gov/labs/articles/16897671/
https://www.ncbi.nlm.nih.gov/pubmed/20515747
https://www.ncbi.nlm.nih.gov/pubmed/20515747
https://www.ncbi.nlm.nih.gov/pubmed/20515747
https://www.ncbi.nlm.nih.gov/pubmed/20515747
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2634594/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2634594/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2634594/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2634594/
https://www.ncbi.nlm.nih.gov/labs/articles/26484914/
https://www.ncbi.nlm.nih.gov/labs/articles/26484914/
https://www.ncbi.nlm.nih.gov/labs/articles/26484914/
https://www.ncbi.nlm.nih.gov/labs/articles/26484914/
https://www.ncbi.nlm.nih.gov/labs/articles/26484914/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5123428/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5123428/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5123428/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5123428/


Cell & Cellular Life Sciences Journal 
       

 

Stefan FT Weiss. Bad Boy with a Twist: Targeting the 37kda/67 Kda Laminin 
Receptor for Treatment of Cancer and Neurodegenerative Diseases and for 
Changing Telomere Dynamics. Cell Cellular Lif Sci J 2017, 2(2): 000114. 

   Copyright© Stefan FT Weiss. 

 

3 

9. Vania L, Chetty CJ, Ferreira E, Weiss SF (2016) Anti-
LRP/LR specific antibody IgG1-iS18 significantly 
impedes adhesion and invasion in early and late stage 
colorectal carcinoma cells. Molecular medicine 8: 22. 

10. Munien C, Rebelo TM, Ferreira E, Weiss SF (2017) 
IgG1-iS18 impedes the adhesive and invasive 
potential of early and late stage malignant melanoma 
cells. Experimental cell research 351(2): 135-141. 

11. Khusal R, Da Costa Dias B, Moodley K, Penny C, 
Reusch U, et al. (2013) In vitro inhibition of 
angiogenesis by antibodies directed against the 
37kDa/67kDa laminin receptor. PloS one 8(3): 
e58888. 

12. Moodley K, Weiss SF (2013) Downregulation of the 
non-integrin laminin receptor reduces cellular 
viability by inducing apoptosis in lung and cervical 
cancer cells. PloS one 8(3): e57409. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13. Khumalo T, Ferreira E, Jovanovic K, Veale RB, Weiss 
SF (2015) Knockdown of LRP/LR Induces Apoptosis 
in Breast and Oesophageal Cancer Cells. PloS one 
10(10): e0139584. 

14. Saretzki G (2014) Extra-telomeric functions of human 
telomerase: cancer, mitochondria and oxidative 
stress. Current pharmaceutical design 20(41): 6386-
6403. 

15. Naidoo K, Malindisa ST, Otgaar TC, Bernert M, Da 
Costa Dias B, et al. (2015) Knock-Down of the 
37kDa/67kDa Laminin Receptor LRP/LR Impedes 
Telomerase Activity. PloS one 10(11): e0141618. 

16. Morales CP, Holt SE, Ouellette M, Kaur KJ, Yan Y, et al. 
(1999) Absence of cancer-associated changes in 
human fibroblasts immortalized with telomerase. 
Nature genetics 21(1): 115-118. 

 
 

https://www.ncbi.nlm.nih.gov/pubmed/27611822
https://www.ncbi.nlm.nih.gov/pubmed/27611822
https://www.ncbi.nlm.nih.gov/pubmed/27611822
https://www.ncbi.nlm.nih.gov/pubmed/27611822
https://www.ncbi.nlm.nih.gov/pubmed/28118986
https://www.ncbi.nlm.nih.gov/pubmed/28118986
https://www.ncbi.nlm.nih.gov/pubmed/28118986
https://www.ncbi.nlm.nih.gov/pubmed/28118986
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3595224/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3595224/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3595224/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3595224/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3595224/
https://www.ncbi.nlm.nih.gov/pubmed/23472084
https://www.ncbi.nlm.nih.gov/pubmed/23472084
https://www.ncbi.nlm.nih.gov/pubmed/23472084
https://www.ncbi.nlm.nih.gov/pubmed/23472084
https://www.ncbi.nlm.nih.gov/pubmed/26427016
https://www.ncbi.nlm.nih.gov/pubmed/26427016
https://www.ncbi.nlm.nih.gov/pubmed/26427016
https://www.ncbi.nlm.nih.gov/pubmed/26427016
https://www.ncbi.nlm.nih.gov/pubmed/24975608
https://www.ncbi.nlm.nih.gov/pubmed/24975608
https://www.ncbi.nlm.nih.gov/pubmed/24975608
https://www.ncbi.nlm.nih.gov/pubmed/24975608
https://www.ncbi.nlm.nih.gov/pubmed/26545108
https://www.ncbi.nlm.nih.gov/pubmed/26545108
https://www.ncbi.nlm.nih.gov/pubmed/26545108
https://www.ncbi.nlm.nih.gov/pubmed/26545108
https://www.ncbi.nlm.nih.gov/pubmed/9916803
https://www.ncbi.nlm.nih.gov/pubmed/9916803
https://www.ncbi.nlm.nih.gov/pubmed/9916803
https://www.ncbi.nlm.nih.gov/pubmed/9916803
https://creativecommons.org/licenses/by/4.0/

	Acknowledgement
	References

