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Genetics
1. A mutant of E. coli is isolated that has a defective ribosomal protein such that translation stalls briefly whenever a codon for tryptophan is encountered, irrespective of the level of charged tryptophan tRNA. How would this mutation be expected to affect attenuation of tryptophan operon?
[bookmark: _GoBack]This mutation would affect the attenuation of tryptophan operon. Looking at the mechanism of attenuation, the leader peptide contains a codon for tryptophan and when ribosome halts there, the anti-terminator structure is not formed and tryptophan operon genes are expressed. If the ribosome will stop at tryptophan codon in leader mRNA due its mutation, the cell will have been tricked into thinking that tryptophan is low. Thus, tryptophan operon genes are synthesized. Thus, this mutation will disrupt the attenuation of tryptophan operon at Transcriptional level completely. 
2. Is it inevitable that once mRNA for a protein is made, the protein will be synthesized? What sort of mechanisms control the translational process?
It is not necessary that if messenger RNA made, then protein will also be made. There are processes which control translational processes. The first most important process is RNA silencing. Even if the RNA is made, then it can be degraded by RNA silencing so that protein associated with that RNA is not made. RNA silencing is the process of silencing of a specific gene by small interfering RNA and micro RNA, which base pair with the gene to be silenced and degrade it. It occurs with the help of proteins like dicer and ago and leads to the formation of RNA interference silencing complex (RISC). The second process is degradation of protein by 26s proteasome pathway. This process is particularly important if the protein is made but it is no longer required by the cell or it is misfolded. The protein is inactivated by attaching ubiquitin to it at its lysine residue, a process known as ubiquitination. This protein is than degraded in cytoplasm by 26s proteasome pathway.
3. Is it necessary for the gene that codes for the repressor of a bacterial operon to be near the structural genes? Why or why not?
Bacterial operons are under positive and negative regulation. Negative regulation is by binding of repressor protein to the operator site. Repressor proteins are constitutively synthesized as these genes have their own promoter and terminators. The structural genes are mostly formed as a single transcript and are under the regulation of a single promoter. These genes are transcribed only when there is a need for the production of the enzymes they encode. The repressor genes have their own promoter, and terminator sequences. Repressor protein synthesis does not depend on the need of the cell. Most repressors are diffusible proteins and can easily bind to the operator. Hence, it is not required that these repressor genes are present close to the structural genes.
4. Consider a hypothetical prokaryote with the unusual property that some of its mRNA molecules are circular, but they are translated according to the standard genetic code. The circular mRNA molecules shown here has 5’-3’ orientation in the clockwise direction. Deduce the amino acid sequence.
Following a clockwise direction, the codons in the mRNA would be as follows:
5’ AUG GCA GAU UCG GCA GAU UUA GCA GAU 3’
This mRNA is translated into the amino acid sequence indicated below:
Met Ala Asp Ser Ala Asp Leu Ala Asp
5. The following sequences of bases is present along one chain of a DNA duplex that has opened up at a replication fork, and synthesis of an RNA primer on this template begins by copying the base shown in red.
If the RNA primer consists of eight nucleotides, what is its base sequence?
The base sequence will comprise of the complementary bases in the RNA primer, which will be as follows 3’ AGACUAUA 5’


