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1. using the NCBI website answer the following questions: (clue: More about NCBI)

a) What is an EST?

Expressed Sequence Tags are short pieces of DNA sequence generally 200 to 500 nucleotides long that are generated by sequencing  one or both ends of an expressed gene ("What is dbEST?," 2019)
b) What is Genbank and what information can you gather here?

GenBank is the Genetic Sequence Database, an annotated collection of all openly available DNA sequences. GenBank is a component of the International Nucleotide Sequence Database Collaboration, which comprises the Japan DNA DataBank (DDBJ), the European Nucleotide Archive (ENA), and GenBank at NCBI. These three organizations exchange data daily. The GenBank database is considered to provide and support access within the scientific community to the majority up-to-date and complete DNA sequence information. consequently, NCBI does not impose restrictions on the use or distribution of GenBank data. However, some senders may claim patents, copyrights, or other intellectual property rights over all or part of the data they have submitted (PubMed Central (PMC), n.d.)

c) What is pharmacogenomics?

 Pharmacogenomics is the part of pharmacology that concern with the impact of genetic variation on drug effect in patients by relating gene expression or one nucleotide polymorphisms with the efficacy or toxicity of a drug. Its objective is to enhance drug therapy, relative to the patient's genotype, to ensure maximum effectiveness with minimal side effects ("Pharmacogenomics: The right drug to the right person," n.d.)

d) What is a microarray?
Microarray is a hybridization of a nucleic acid sample to a very huge set of oligonucleotide probes, which bind to a solid support, to sequence determine or detect variations in gene expression or sequence or for gene mapping (MeSH) ("Microarrays," 2017)
2. Phaseolin
a) What is phaseolin? 

Phaseolin is a glycoprotein that constitutes the main storage protein in bean seeds. Phaseolin gene promoters function in a seed-specific manner.
b) How did the researchers isolate phaseolin? 
Phaseolin was isolated from the dried common bean. It is a globulin protein that is isolated by the ascorbate-NaCl procedure that was dispersed in water or dissolved in a suitable concentration of NaCl solution. Different instrumental methods such as sodium dodecyl sulfate-polyacrylamide gel electrophoresis, liquid chromatography-mass ion spectrometry and infrared Fourier transform spectroscopy ("Solubility characteristics of globulins from Phaseolus seeds in regard to their isolation and characterization," 2002).
c) What plant species was used in the experiment?

Phaseolus vulgaris, also known as the common Red kidney bean and French bean which is a protein rich legume ("Solubility characteristics of globulins from Phaseolus seeds in regard to their isolation and characterization," 2002)
d) What is the latest research going on in phaseolin according to the latest articles?

The latest research is Corrigendum to 'Phaseolin protein of red kidney bean Phaseolus vulgaris L. plays a pivotal role in hypersensitivity induction (Kumar, S., Verma, A. K., Sharma, A., Roy, R., Kumar, D., Bh, G., ... & Dwivedi, P. D. 2020).
e) In your opinion, how best can we exploit the research of phaseolin in our daily lives?

The research on Phaseolus vulgaris L. Regular intake of white kidney beans induces weight loss.

3. A transgenic cotton article

a) From the summary of the article (you need not read the full article!), could you arrive at how the anti-fungal cotton production was achieved?
Mycoparasitic fungi are rich sources of antifungal genes that can be used to genetically modify crops important for resistance against pathogenic fungi. The researcher has transformed cotton and tobacco plants with a cDNA clone encoding a 42 kDa endochitinase from the mycoparasitic fungus, Trichoderma virens. Plants from 82 autonomously transformed callus cotton lines were regenerated and examined for transgenic expression. The transgenic endochitinase activities were analyzed in the transgenic tobacco leaves also in the transgenic cotton leaves, roots, hypocotyls, and seeds. Transgenic plants with high endochitinase activities also showed the expected 42 kDa endochitinase band under fluorescence, gel-based assays performed with leaf extracts in both species. Homozygous T2 plants from cotton lines with high endochitinase expression were tested for disease resistance against a soil-borne pathogen, Rhizoctonia solani, and a foliar pathogen, Alternaria alternata. The transgenic cotton plants showed significant resistance to both pathogens ("Enhanced fungal resistance in transgenic cotton expressing an endochitinase gene from Trichoderma virens," n.d.)
b) What organism was used to isolate the anti-fungal gene?

Enhanced fungal resistance in transgenic cotton expressing an endochitinase gene from Trichoderma virens ("Enhanced fungal resistance in transgenic cotton expressing an endochitinase gene from Trichoderma virens," n.d.)
c) What antifungal diseases were tackled in this research?

Cotton seedling diseases caused due to fungal pathogens R. solani, Pythium spp., and Fusarium spp (INTRANET | EEZ - Estación Experimental del Zaidín CSIC, n.d.)
d)  Propose your own hypothesis for a new project that can extend this research.

Mycoparasitic fungi gene as a source for enhancing plant resistance to fungal pathogens.

e) Briefly describe how you would conduct the extended research you proposed.
Disease resistance in transgenic plants can be improved, by inserting a gene from a biocontrol fungus. The gene encoding a strongly antifungal endochitinase from the mycoparasitic fungus Trichoderma harzianum was transferred to tobacco and potatoes. High levels of expression of the fungal gene were obtained in different plant tissues, which did not have a visible effect on plant growth and development. Substantial differences in endochitinase activity were detected between the transformants. The selected transgenic lines were highly tolerant or completely resistant to foliar pathogens Alternaria alternata, A. solani, Botrytis cinerea, and the pathogen Rhizoctonia solani. The top-level and broad spectrum of resistance obtained with a single Trichoderma chitinase gene outweighs the limited efficacy of plant and bacterial chitinase gene expression in plants. These results demonstrate a rich source of biocontrol fungal genes used to control plant diseases.
4. DNA sequence

5’-GTTATGACCGGTCTT-3’

 a)     Write the sequence of the complementary strand.

               5’-GTTATGACCGGTCTT-3’

              3’-CAATACTGGCCAGAA-5’

b) Write the sequence of the mRNA that would be copied from the complementary strand. (label 5’ and 3’ ends)

  DNA= 3’-CAATACTGGCCAGAA-5’

mRNA=5’-GUUAUGACCGGUCUU-3’

c) Write the amino acid sequence for the strand.

  5’-GTTATGACCGGTCTT-3’

  Amino acid sequences= val met thr gly leu

d)  Which of the two promoters would be the strongest?

   -35 = TTGACA   -10 = TATAAT

e) What other promoter elements are important for gene expression?

Core promoter: the minimum portion of the promoter required to start transcription correctly Includes the transcription start site (TSS) and the elements directly upstream. General transcription factor binding sites, e.g. TATA box, recognition element B. Many other elements/motifs may be present. There is no set of "universal elements" in every central promoter. Proximal promoter: the proximal sequence upstream of the gene that tends to comprise primary regulatory elements. Approximately 250 base pairs at the start site. Distal Promoter: The distal sequence of the gene enclose regulatory elements, with a weaker influence than the proximal promoter (Juven-Gershon, T., & Kadonaga, J. T. 2010).
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