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Introduction
The artificially created Saccharomyces cerevisiae single- and two-

chromosome budding yeast strains showed significant alterations in 
global chromosomal architecture, but little change in gene expression 
profiles and no obvious deficiencies in different phenotypes.On the 
other hand, splitting native chromosomes in Saccharomyces cerevisiae 
to increase chromosomal counts from 16 to 21 or 30 likewise appears 
to be phenotypically inert .Unknown is whether eukaryotic genomes 
exhibit great tolerance to chromosomal arrangement alterations on 
a regular basis. To investigate through experiment the consequences 
of extreme We employed the model organism Schizosaccharomyces 
pombe, which normally has three chromosomes, to study chromosome 
configuration change in an organism other than S. cerevisiae 
.Schizosaccharomyces pombe has chromosomes 1, 2, and 3 that are 
and 3.5 Mb, respectively, making up its approximately 13.8 Mb genome 
.Even though Saccharomyces cerevisiae and Schizosaccharomyces 
pombe are both unicellular fungi, their evolutionary distance from 
one another is great.In Additionally, they exhibit several variations 
at the chromatin and cellular levels (such as centromere structure, 
epigenetic control of chromatin, cell morphology, and pattern of cell 
division.In this study, we created viable strains by fusing three natural 
chromosomes into one in various configurations. The functional 
genome of Schizosaccharomyces pombe can sustain drastic alterations 
in both chromosome numbers and genome organisation, according to 
our additional characterizations of the single-chromosome strains.

Subjective Heading

One centromere and two telomeres are typical components of 
eukaryotic chromosomes. The complex construction of kinetochores, 
which are in charge of microtubule attachment and accurate 
chromosome separation during cell division, takes place at the 
centromere, a designated chromosomal region and Musacchio. 
The chromosome end structures known as telomeres are crucial for 
maintaining the stability of the genome (Bianchi and Shore, 2008; 
We performed chromosome fusion together with the removal of non-
unique regions at the ends of chromosomes, including the telomeric 
sequences and a portion of the subtelomeric sequences, using the 
site-specific HO endonuclease and the Cre-loxP system. Procedures 

The Configuration Robustness of a Functional Genome is Revealed by 
Single-Chromosome Fission Yeast Models
Jin-Qiu Zhou*
State Key Laboratory of Molecular Biology, Shanghai Institute of Biochemistry and Cell Biology, Center for Excellence in Molecular Cell Science, Chinese Academy of 
Sciences, Shanghai 200031, China

*Corresponding author: Jin-Qiu Zhou, State Key Laboratory of Molecular Biology, 
Shanghai Institute of Biochemistry and Cell Biology, Center for Excellence in 
Molecular Cell Science, Chinese Academy of Sciences, Shanghai 200031, China, 
E-mail: jinquilk@uyt

Received: 03-September-2022, Manuscript No: jcmp-22-73437, Editor assigned: 
06- September -2022, PreQC No: jcmp-22-73437 (PQ), Reviewed: 20- September 
-2022, QC No: jcmp-22-73437, Revised: 22- September -2022, Manuscript No: 
jcmp-22-73437 (R), Published: 28- September -2022; DOI: 10.4172/jcmp.1000134

Citation: Zhou JQ (2022) The Configuration Robustness of a Functional Genome 
is Revealed by Single-Chromosome Fission Yeast Models. J Cell Mol Pharmacol 
6: 134.

Copyright: © 2022 Zhou JQ. This is an open-access article distributed under the 
terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

Abstract
The physical units that house genetic information are called chromosomes. Chromosome counts in eukarya 

differ amongst organisms; for example, the male ant Myrmecia pilosula has one chromosome, whereas the fern 
Ophioglossum reticulatum has hundreds Chromosome number reduction by fusion happened during the evolution 
of apes to humans, as evidenced by the strong resemblance between human chromosome 2 and two ancestral ape 
chromosomes 2A and 2B. It is unknown if changes in chromosomal counts over time in a particular species encourage 
speciation and offer adaptive advantages. Various chromosomes In an interphase nucleus, chromosomal territories 
(CTs) often occupy distinct areas.It is recognised that chromosomal architecture and spatial structure regulate 
gene expression and define cellular processes [1-15]. The tolerance for chromosome configuration changes, both 
organic and synthetic, varies. Thai Fea’s muntjacs (Muntiacus feae) exhibit 2n = 12, 13 (female), or 14 (female and 
male) .The karyotypes of the Indian muntjac (M. muntjak vaginalis) and Chinese muntjac (M. reevesi), two closely 
related species, are noticeably different.

are shown schematically in Figures S1A and S1B. ( also see the details 
in STAR Methods). Two different strains of two chromosomes were 
obtained: Chr3-2 and Chr1-3. The names of the fused chromosomes 
and the order of their fusion were used to identify these strains (the 
right end of the first chromosome was fused with the left end of 
the second chromosome). Pulsed-field gel electrophoresis (PFGE) 
examination of the Chr3-2 and Chr1-3 strains verified the presence of 
chromosome fusions.

Discussion
To create single-chromosome strains, we next carried out another 

round of chromosomal fusion. On natural Chr3, there are two rDNA 
arrays at each end. Both rDNA arrays in the Chr3ci-2 and Chr1-3ci 
strains had one of them already removed. In order to prevent mortality 
brought on by full rDNA loss, we preserved the last remaining 
rDNA-harboring end of Chr3 and created the chromosome fusions 
Chr3ci-2-1 (fusing the left end of chromosome 1 with the right end 
of chromosome 2) and Chr2-1-3ci (fusion between chromosome 
2 right end and chromosome 1 left end). The previously unfused 
chromosome’s centromere was removed concurrently with the 
chromosomal fusion. (Figures S1A–S1B–S2D–S2E) (also see the 
details in STAR Methods). Chr3ci-2-1c and Chr2c-1-3ci, respectively 
(abbreviated as 3ci-2-1c and 2c-1-3ci in the figures), were the names 
given to the two resulting strains. We further removed cen3 from these 
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two strains, producing Chr3c-2-1c and Chr2c-1-3c (abbreviated 3c-2-
1c and 2c-1-3c in the figures), two more single-chromosome strains. 
Overall, we were able to produce four single-chromosome fission yeast 
strains with either two centromeres (one active and one quiescent) or 
just one centromere, and two alternative chromosome orders. By using 
PCR to amplify the junctions of chromosomal fusion and centromere 
deletion and sequencing the PCR results, we confirmed that the 
creation of single-chromosome strains was effective (Figure S3A). 
One enormous chromosome was present in each of the four strains, 
according to PFGE analyses (Figure 1B). Additionally, the sizes of the 
DNA fragments produced by NotI or SgsI digestion agreed with the 
calculations (Figures S3B and S3C). ChIP-qPCR analysis revealed that 
the central domain (cnt) of cen2 in Chr3ci-2-1c included Cnp1 but 
not H3K9me2, which is a sign of active pericentric heterochromatin. 
The 3ci-2 strain’s inactivated cen3 remained silent after inactivation, 
however, as evidenced by the presence of H3K9me2 in the cnt of cen3 
but not Cnp1. the bottom and middle panels of Figure 1C show the 
second cycle of chromosomal fusion).Additionally, we used southern 
blotting to evaluate the telomeres in the chromosome fusion strains 
and discovered that, as predicted, telomere signals gradually reduced 
after chromosome fusions that were also accompanied by a decrease in 
telomere counts.

Despite making up only about 10% of the genes in single-
chromosome strains, DEGs were numerous and numbered in the 
hundreds. We questioned if cellular phenotypes and fitness were 
impacted by these transcriptional alterations. The size and shape of 
single-chromosome cells were identical to WT cells (Figure 4A). When 
single-chromosome cells were cultivated in the nutrient-rich Yeast 
Extract Supplemented (YES) medium at 30°C, their growth rates were 
comparable to or slightly lower than those of WT cells (Figures 4B, 
S10A, and S10B). Using live- Using cell imaging to examine mitotic 
spindles, researchers discovered that the dynamics and length of 
mitotic spindles in single-chromosome strains and the wild type were 
comparable.When single-chromosome strains are repeatedly streaked 
on YES plates 20 times at a 3 day interval, no obvious changes in colony 
growth are seen. This suggests that single-chromosome strains can 
maintain their ability to self-renew for many generations.

Conclusion
The single-chromosome strains demonstrated comparable 

sensitivity to camptothecin (CPT), a topoisomerase I inhibitor, but 
appeared to be slightly more susceptible to hydroxyurea (HU), a 
ribonucleotide reductase inhibitor, and methyl methanesulfonate 
(MMS), a DNA damaging agent, than the WT. Interestingly, compared 
to the WT, single-chromosome strains and two-chromosome strains 
(Chr3ci-2 and Chr1-3ci) were less responsive to the drugs thiabendazole 
and carbendazim (Figures 4D, S10E, and S10F). Considering that TBZ 
and CBZ We hypothesised that because there are fewer centromeres 
in the chromosome fusion strains, there may be less requirement 
for microtubules during cell division. These findings suggest that 
Schizosaccharomyces pombe may withstand dramatic changes in 
chromosomal number and structure.

Wild-type and single-chromosome fission yeast strains’ genomic 
DNA was isolated, and g-TUBE was used to shear it into fragments 
of about 15 kb (Covaris). The SMRTbell Express Template Prep kit 
2.0 was used to create the SMRTbell library (Pacific Biosciences). In a 

nutshell, 15 g of the sheared DNA were put through the first enzymatic 
reaction to remove single-stranded overhangs, and then they were 
given a treatment with repair enzymes to fix any damage that might 
have been done to the DNA backbone next to DNA. The double-
stranded pieces’ ends were polished for damage repair before being 
terminated with an A-overhang. At 20°C for 900 minutes, ligation 
with T-overhang SMRTbell adapters was carried out. The SMRTbell 
library was ligated, then exonuclease was used to digest it, and then 1 
AMPure PB beads were used to purify it. The FEMTO Pulse automated 
pulsed-field capillary electrophoresis device was used to evaluate the 
size distribution and concentration of the library.

Acknowledgement

I would like to thank my Professor for his support and 
encouragement.

Conflict of Interest

The authors declare that they are no conflict of interest.

References
1.	 Baell JB,  Holloway GA(2010) New substructure filters for removal of pan 

assay interference compounds (PAINS) from screening libraries and for their 
exclusion in bioassays. J Med Chem 2719-2740.

2.	 Bajorath J, Peltason L, Wawer M (2009) Navigating structure-activity 
landscapes.Drug Discov Today 14 (13–14): 698-705.

3.	 Berry M, Fielding BC, Gamieldien J (2015) Potential broad Spectrum inhibitors 
of the coronavirus 3CLpro a virtual screening and structure-based drug design. 
studyViruses7 (12): 6642-6660.

4.	 Capuzzi SJ, Muratov EN, TropshaPhantomA (2017) Problems with the Utility of 
Alerts for Pan-Assay INterference Compound. J Chem Inf Model 57 (3): 417-
427.

5.	 Cortegiani A, Ingoglia G, Ippolito M, Giarratano A (2020) A systematic review 
on the efficacy and safety of chloroquine for the treatment of COVID-19. J Crit 
Care 57 (3): 417-427.

6.	 Dong E   Du EL, Gardner L (2020) An interactive web-based dashboard to track 
COVID-19 in real time Lancet. Infect Dis 7 (12): 6642-6660.

7.	 Fan HH, Wang LQ (2020) Repurposing of clinically approved drugs for treatment 
of coronavirus disease 2019 in a 2019-novel coronavirus. Model Chin Med J.

8.	 Gao J, Tian Z, Yan X (2020) Breakthrough Chloroquine phosphate has shown 
apparent efficacy in treatment of COVID-19 associated pneumonia in clinical 
studies. Biosci Trends 14 (1): 72-73.

9.	 Flexner C (1998) HIV-protease inhibitors N Engl J Med 338:1281-1292.

10.	Ghosh AK, Osswald HL (2016) Prato Recent progress in the development of 
HIV-1 protease inhibitors for the treatment of HIV/AIDS. J Med Chem 59 (11): 
5172-5208.

11.	Lv Z, Chu Y, Wang Y (2015) HIV protease inhibitors a review of molecular 
selectivity and toxicity. HIV AIDS Res Palliat Care 7: 95-104.

12.	Wlodawer A, Vondrasek J (1918) Inhibitors of HIV-1 protease  a major success 
of structure-assisted drug design. Annu Rev Biophys  Biomol Struct 27: 249-
284.

13.	  Baell JB,  Holloway GA (2010) New substructure filters for removal of pan 
assay interference compounds (PAINS) from screening libraries and for their 
exclusion in bioassays.J Med Chem 2719-2740.

14.	Paterson DL, Swindells S, Mohr J, Brester M (2000) Adherence to protease 
inhibitor therapy and outcomes in patients with HIV infection.Ann Intern Med  
133 (1): 21-30.

15.	Price GW, Gould PS, Mars A (2014)Use of freely available and open source 
tools for in silico screening in chemical biology. J Chem Educ 91 (4): 602-604.

https://pubmed.ncbi.nlm.nih.gov/20131845/
https://pubmed.ncbi.nlm.nih.gov/20131845/
https://pubmed.ncbi.nlm.nih.gov/20131845/
https://www.sciencedirect.com/science/article/abs/pii/S1359644609001378
https://www.sciencedirect.com/science/article/abs/pii/S1359644609001378
https://pubmed.ncbi.nlm.nih.gov/26694449/
https://pubmed.ncbi.nlm.nih.gov/26694449/
https://pubs.acs.org/doi/full/10.1021/acs.jcim.6b00465
https://pubs.acs.org/doi/full/10.1021/acs.jcim.6b00465
https://www.sciencedirect.com/science/article/pii/S0883944120303907
https://www.sciencedirect.com/science/article/pii/S0883944120303907
https://pubmed.ncbi.nlm.nih.gov/32087114/
https://pubmed.ncbi.nlm.nih.gov/32087114/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7147283/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7147283/
https://pubmed.ncbi.nlm.nih.gov/32074550/
https://pubmed.ncbi.nlm.nih.gov/32074550/
https://pubmed.ncbi.nlm.nih.gov/32074550/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4396582/#:~:text=There are ten HIV protease,effects in long%2Dterm treatment.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5598487/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5598487/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4396582/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4396582/
https://pubmed.ncbi.nlm.nih.gov/9646869/
https://pubmed.ncbi.nlm.nih.gov/9646869/
https://pubmed.ncbi.nlm.nih.gov/20131845/
https://pubmed.ncbi.nlm.nih.gov/20131845/
https://pubmed.ncbi.nlm.nih.gov/20131845/
https://pubmed.ncbi.nlm.nih.gov/10877736/
https://pubmed.ncbi.nlm.nih.gov/10877736/
https://www.researchgate.net/publication/262955480_Use_of_Freely_Available_and_Open_Source_Tools_for_In_Silico_Screening_in_Chemical_Biology
https://www.researchgate.net/publication/262955480_Use_of_Freely_Available_and_Open_Source_Tools_for_In_Silico_Screening_in_Chemical_Biology

	Title
	Corresponding author
	Abstract 

