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Abstract
Currently, global efforts are being intensified towards the discovery of local Bacillus thuringiensis (Bt) isolates with
unique anticancer properties. Parasporins (PS) are a group of Bt non-insecticidal crystal proteins with potential and
specific in vitro anticancer activity. However, despite the significant therapeutic potential of PS-producing Bt strains,
our current knowledge on the effects of these proteins is limited. Hence, the main objective of this study was to screen
Bt-derived parasporal toxins for cytotoxic activities against colon (HT-29) and cervical (HeLa) cancerous cell lines. Nine
non-larvicidal and non-hemolytic Bt strains, native to Saudi Arabia, were employed for the isolation of their parasporal
toxins. 16S rDNA sequencing revealed a 99.5% similarity with a reference Bt strain. While PCR screening results
indicated the absence of selected Cry (Cry4A, Cry4B, Cry10 and Cry11), Cyt (Cyt1 and Cyt2) and PS (PS2, PS3 and PS4)
genes, it concluded presence of the PS1 gene. SDS-PAGE analysis revealed that proteolytically-cleavaged PS protein
profiles exhibit patterns resembling those observed with PS1Aa1, with major bands at 56 kDa and 17 kDa (Bt7), and 41
kDa and 16 kDa (Bt5). Solubilized and trypsinized PS proteins from all Bt strains exhibited a marked and dose-
dependent cytotoxicity against HeLa cancerous cells but not against HT-29 cells. IC  values ranged from 3.2 (Bt1) to
14.2 (Bt6) with an average of 6.8 µg/mL. The observed cytotoxicity of PS proteins against HeLa cells was specific as it
was not evident against normal uterus smooth muscle cells. RT-qPCR analysis revealed the overexpression of caspase
3 and caspase 9 by 3.7, and 4.2 folds, respectively, indicative of the engagement of intrinsic pathway of apoptosis. To
the best of our knowledge, this is the first report exploring and exploiting the versatile repertoire of Saudi Arabian
environmental niches for the isolation of native and possibly novel Saudi Bt strains with unique and specific anticancer
activity. In conclusion, native Saudi Bt-derived PS proteins might have a potential to join the arsenal of natural
anticancer drugs. © 2019 by the authors.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 96.226

Author keywords
Apoptosis Bacillus thuringiensis In vitro cytotoxicity Non-insecticidal inclusions Parasporin δ-endotoxin

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Open AccessMolecules
Volume 24, Issue 3, 31 January 2019, Article number 506

Aboul-Soud, M.A.M.a,b
 Al-Amri, M.Z.a  Kumar, A.c  Al-Sheikh, Y.A.a  Ashour, A.E.d,e


El-Kersh, T.A.a  

a

b

c

d

e

  Hide additional affiliations

 View references (56)

50



Bacillus thuringiensis | Hemolysin Proteins | crystal proteins



PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

0 Citations in Scopus

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

, 
(2017) Journal of Invertebrate
Pathology

,  , 

(2018) Journal of Biosciences

,  , 
(2013) Shengwu Gongcheng
Xuebao/Chinese Journal of
Biotechnology

  

Find more related documents in
Scopus based on:





Set citation alert ▻

 ▻Set citation feed

Parasporins 1 and 2: Their
structure and activity

 Akiba, T. Okumura, S.

A parasporin from Bacillus
thuringiensis native to Peninsular
India induces apoptosis in cancer
cells through intrinsic pathway

 Chubicka, T. Girija, D. Deepa,
K.

Key aromatic amino acids of anti-
hepatoma activity on Parasporin-
2

 Liao, L. Lin, S. Tian, L.

View all related documents based
on references

 ▻Authors  ▻Keywords

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=10.3390%2fmolecules24030506&st2=&sid=6932736c5a10756513b2ade16d6e27c0&sot=b&sdt=b&sl=30&s=DOI%2810.3390%2fmolecules24030506%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fmolecules24030506&locationID=1&categoryID=4&eid=2-s2.0-85060947400&issn=14203049&linkType=TemplateLinking&year=2019&zone=outwardlinks&origin=recordpage&dig=ec037ba9f664651bef06e8f573481a77&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fmolecules24030506&locationID=1&categoryID=4&eid=2-s2.0-85060947400&issn=14203049&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=50b6af1227031435fd53f19c6b71fe97&recordRank=
https://www.scopus.com/sourceid/26370?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=8245123900&amp;eid=2-s2.0-85060947400
mailto:maboulsoud@ksu.edu.sa
https://www.scopus.com/authid/detail.uri?authorId=57205648995&amp;eid=2-s2.0-85060947400
mailto:mohd.zain2@hotmail.com
https://www.scopus.com/authid/detail.uri?authorId=55574185810&amp;eid=2-s2.0-85060947400
mailto:aknirankari@gmail.com
https://www.scopus.com/authid/detail.uri?authorId=25649231600&amp;eid=2-s2.0-85060947400
mailto:yalsheikh@KSU.EDU.SA
https://www.scopus.com/authid/detail.uri?authorId=7005633558&amp;eid=2-s2.0-85060947400
mailto:aeashour@gmail.com
https://www.scopus.com/authid/detail.uri?authorId=6602439559&amp;eid=2-s2.0-85060947400
mailto:talatkersh@yahoo.com
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85060947400&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85060947400
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85006137917&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=10.3390%2fmolecules24030506&st2=&sid=6932736c5a10756513b2ade16d6e27c0&sot=b&sdt=b&sl=30&s=DOI%2810.3390%2fmolecules24030506%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=8506167700&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7102068374&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85046494218&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=10.3390%2fmolecules24030506&st2=&sid=6932736c5a10756513b2ade16d6e27c0&sot=b&sdt=b&sl=30&s=DOI%2810.3390%2fmolecules24030506%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55558827500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56458656100&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57198117053&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84880003474&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=10.3390%2fmolecules24030506&st2=&sid=6932736c5a10756513b2ade16d6e27c0&sot=b&sdt=b&sl=30&s=DOI%2810.3390%2fmolecules24030506%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55789844800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55789653000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55790126200&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85060947400&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85060947400&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85060947400&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


References (56)

Funding details

Funding sponsor Funding number Acronym

King Saud University

Canada Research Chairs 

King Saud University

Canada Research Chairs 

Funding text #1
Funding: This study was financially supported by King Saud University, Vice Deanship of Research Chairs.

Funding text #2
Acknowledgments: This study was financially supported by King Saud University, Vice Deanship of Research Chairs.

Report on The Latest Estimates on The Global Burden of Cancer 
Global Cancer Observatory, World Health Organization WHO. Date of Release: 12 September 2018 in
Geneva, Switzerland. Available online: accessed on 13 December 2018 

 

 

Bazarbashi, S., Al Eid, H., Minguet, J. 

 
(2017) Asian Pacific Journal of Cancer Prevention, 18 (9), pp. 2437-2444.  . 

 
doi: 10.22034/APJCP.2017.18.9.2437 

Ibrahim, E.M., Zeeneldin, A.A., El-Khodary, T.R., Al-Gahmi, A.M., Bin Sadiq, B.M. 

(Open Access)
 
(2008) Saudi Journal of Gastroenterology, 14 (4), pp. 178-182.  . 

 
doi: 10.4103/1319-3767.43275 

⬈See opportunities

⬈See opportunities

ISSN: 14203049
CODEN: MOLEF
Source Type: Journal
Original language: English

DOI: 10.3390/molecules24030506
PubMed ID: 
Document Type: Article
Publisher: MDPI AG

30708936

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

The International Agency for Research on Cancer (IARC

2

Cancer incidence in Saudi Arabia: 2012 data from the Saudi cancer registry

Cited 10 times
http://journal.waocp.org/article_50154_fc2a9c7af226f9ebed7e8b4c96e0283f.pdf

View at Publisher

3

Past, present and future of colorectal cancer in the Kingdom of Saudi Arabia

Cited 46 times
http://www.saudijgastro.com

View at Publisher

https://www.mendeley.com/research-funding/501100001804/opportunities?dgcid=scopus_referral_fundingacknowledgement
https://www.mendeley.com/research-funding/501100001804/opportunities?dgcid=scopus_referral_fundingacknowledgement
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fwww.ncbi.nlm.nih.gov%2fpubmed%2f30708936&locationID=1&categoryID=41&linkType=PubMedLinking&origin=recordpage&zone=journalDetails&dig=c20c55d3f0b9871de1a0a512b15c4b59
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=b2ce89136db616f2f2dd130dbc2e0ef8&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85060947400%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85060947400
https://www.iarc.fr/wp-content/uploads/2018/09/pr263_E.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-85029738394&origin=reflist&sort=plf-f&src=s&st1=10.3390%2fmolecules24030506&st2=&sid=6932736c5a10756513b2ade16d6e27c0&sot=b&sdt=b&sl=30&s=DOI%2810.3390%2fmolecules24030506%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85060947400&refeid=2-s2.0-85029738394&src=s&origin=reflist&refstat=core
http://journal.waocp.org/article_50154_fc2a9c7af226f9ebed7e8b4c96e0283f.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.22034%2fAPJCP.2017.18.9.2437&locationID=3&categoryID=4&eid=2-s2.0-85029738394&issn=2476762X&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=0dd24f1c97f88f3de5bce8f8209c9ea8&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-53849103934&origin=reflist&sort=plf-f&src=s&st1=10.3390%2fmolecules24030506&st2=&sid=6932736c5a10756513b2ade16d6e27c0&sot=b&sdt=b&sl=30&s=DOI%2810.3390%2fmolecules24030506%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85060947400&refeid=2-s2.0-53849103934&src=s&origin=reflist&refstat=core
http://www.saudijgastro.com/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.4103%2f1319-3767.43275&locationID=3&categoryID=4&eid=2-s2.0-53849103934&issn=19984049&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=cb08a7618068a3fa1089d2d42ac8eeb0&recordRank=

