
Biochemistry Exam-The answers 

first trial -semester nd2 

Q1- 

1) Calcitriol is the active metabolite. It is formed in two stages) 

i) Vitam inD 3 is taken up by the liver where it is hydroxylated on the 25th position by 

25 hydoxylase (ER) to form 25 (OH) CC 

ii) 25 (OH) CC is taken up by the kidney where it is further hydoxylated in position I 

by D3-I α-hydroxylase (Mito) to form Calcitriol. 

(2) AT-rich sequence easier to melt than GC-rich because GC-rich experience 

stronger stacking interactions. 

(3) The sequence of the template (-, antisense) strand: 

3`-TACCCCTTGTCGTTCTCACCCCGGGACAGGTT-5` 

The sequence of the coding (+, sense) strand: 

5`-ATGGGGAACAGCAAGAGTGGGGCCCTGTCCAA-3` 

(4) Two ATPs are consumed in the carbamoyl –P synthetase –I reaction and 2 

phosphoric anhydride bonds (equal to 2 ATP equivalents) are expended in the 

argininosuccinate synthetase reaction. Thus 4 ATP are consumed in the Urea cycle, 

and 1 Aspartate  3, 1 NH2as 1 Urea and 1 fumarate are formed from 1 CO 

(5)  

- Epinephrine (known as adrenaline) and norepinephrine (known as noradrenaline) 

which are used both as hormones and neurotransmitter. Norepinephrine causes 

vasoconstriction (a narrowing of the blood vessels) so is useful for maintaining blood 

pressure and increasing it in times of acute stress Epinephrine is made from 

norepinephrine inside the adrenal medulla (the inner part of the adrenal gland, a 

small gland associated with the kidneys). The synthesis of epinephrine increases 

during times of stress. Epinephrine relaxes the breathing tubes, allowing easier 

breathing, but contracts the blood vessels (keeping blood pressure up and ensuring 

brain and heart are perfused with blood).  

- Oxytocin hormones have important function, during the childbirth and the deficiency 

of this hormone cause preventing milk ejection and prevent breast feeding. 

(6) One chain runs 5` to 3` in one direction and the other in opposite direction. Thus 

in a linear DNA molecule each end has a 5` end of one chain and the 3` end of 

another chain. 

(7) Because of removal the 3`-Okazaki fragments is a continuous process. The 

problem is solved by telomerase synthesis telomeric.  



 this problem occurs after each DNA replication which in the lagging strand. At this 

stage the strand begin with 5`-end and thus there is no 3`-OH free for replication. 

RNA primer is formed and the DNA fragments (Okazaki fragments) are completed. 

However, after RNA primers are removed the end will stay empty because the lack of 

the 3`-end and this what is called the end of replication problem and this cause the 

DNA strand to become shorter every time the DNA replication occurs. 

-To solve this issue, the cells have Telomerase which is Ribonucleoprotein enzyme 

and contains an RNA sequence of six-nucleotide (TTAGGG) that is G-rich. The 

telomere is a sequence of nucleotides that protect chromosome from fusion. 

-Telomerase has reverse transcriptase activity which means copy DNA from RNA. 

The telomere sequence will attach and recognise RNA sequence then Telomerase 

enzyme will elongate parent DNA strand and then RNA primer will recognise the 

elongated DNA and the DNA will be completed. Thus, the end of DNA shortening 

through normal lengthening using telomerase so the chromosome is roughly staying 

the same length. 

(8) It is a condition in which protein will be aggregated insoluble such as prion agents 

to which the cells cannot degrade by the same methods leading to death to cells. 

This causes prion disease and prion is an infectious agent that can cause many 

diseases including mad cow disease. This condition is directly linked to different 

conformational changes of protein. It is fatal neurological degenerative condition 

affects both human and animals.  

(9) (a) Fine control of the urea cycle is through regulation of Carbamoyl phosphate 

synthetase. This enzyme catalysises the critical step in removing NH4+ from the 

blood. The reaction is irreversible by cleaving two ATP molecules  

 (b) This reaction is catalyzed by Carbamoyl phosphate synthetase which is present 

at very high concentration in the mitochondrial matrix (~1 mM). The high enzyme 

concentration allows the enzyme to work well below the Km ~250 M for NH4. By 

operating well below Km, a small increase in NH4+ leads to a large increase in the 

rate of removal of NH4 + insuring that NH4+ remains low.   

(10) 

Co-enzyme/ B group Vitamins 
(a) TDP/ B1 
(b) FMN and FAD/ B2 
(c) NAD and NADP/ Niacin 
(d) Pyridoxal phosphate/ B6 
(e) Co-enzyme – ‘A’ /Pantothenic acid 
(f) Tetrahydro folic acid (FH4)/ Folic acid 
(g) Methyl cobamide co-enzyme/ B12 
and 5 deoxyadenosyl cobamide 
coenzyme 
(h) Biotin /Biotin 
(i) Lipoic acid /Lipoic acid 

(11) The answer is ubiquitin which is a 76 AA protein that is used to mark proteins for 
degradation in a process ubiquitination that means many ubiquitin molecules are 



attached to the target protein that need to be broken down. The process requires 
three different enzyme and three different steps: 
a-Ubiquitin activating enzyme (E1): this enzyme use ATP to gain energy in order to 
activate the ubiquitin to attach to the target protein whereby the carboxyl end of 
ubiquitin is linked to the enzyme through thioester bond. 
b-Ubiquitin conjugating enzyme (E2): this enzyme transfers the ubiquitin from E1 to 
E2 by attaching it into cystin residue of E2 
c-Ubiquitin protein ligase (E3): this enzyme ligates (links) the ubiquitin to target 
protein via attaching COO- group to NH2-group of the protein. This is not the final 
step of this process because it is required to add many ubiquitin molecules as it must 
be 4 molecules. 
 

Q2- 

(a) Water soluble 

•Dissolve in water and readily excreted by kidney 

•Function as a coenzyme & in energy metabolism 

 •Hydrophilic compounds and water leach them from vegetables 

(a) Fat soluble  

•Adsorbed with dietary fat in micelles and excreted much more slowly 

•Stored in adipose tissue & liver so pose a greater risk of toxicity when consumed in 

excess 

•Chylomicrons containing fat-soluble vitamins are transported via the lymph to the 

bloodstream and eventually to the liver 

(b) The leading strand is the DNA strand that DNA polymerase constructs in the 

5’ → 3’ direction. This strand of DNA is made in a continuous manner. The 

lagging strand is the DNA strand at the opposite side of the replication fork 

from the leading strand. 

(c) Proteasome consists of core 20S subunit and two 19S subunits. The 19S is 

regulatory molecule while core (20S) is catalytic unit. However, Ribosome is 

specific cell machinery contains large complex of protein and RNA. The 

ribosome contains large and small units of rRNA. The small and large 

subunits only come together during the translation process. The purpose of 

ribosome is to use the genetic code to translate the sequence of nucleotides 

on the mRNA to create the right sequence of AA while the purpose of 

proteasome is for the protein degradation. 



(d) Lipidation is a process by which a lipid component is added to the 

polypeptides chain. However, phosphorylation is a process by which 

phosphate group is added to the AA on polypeptides chain via enzyme called 

Tinoses.  

(e) Endocrine glands do not have duct to contact with the body surface which 

leads to secrete hormones into the blood. However, Exocrine glands 

maintain contact with the body surface by a duct to direct secretion to the 

surface. 

Q3- 

(a) Semi-conservative: it is a mode of DNA replication in which the DNA strands 

are two-identical double-strand DNA because one of the two original copy 

strands of DNA is conserved in each of two progeny. 

(b) RNA polymerase : this enzyme can unwind the DNA double strand and use 

it as a template to the read the DNA strand in the 3` to 5` direction and thus 

synthesize the RNA strand in the 5` to 3` direction. 

(c) α-ketoacid dehydrogenase : This enzyme catalyses the decarboxylation of 

the α-keto acids of valine and leucine in extra-hepatic tissues. 

(d) Chaperons: a group of proteins facilitate protein conformational changes 

using ATP to derive this process. 

(e)  DNA replication: The process involves reaction leads to reproduce 

information through copying existing DNA or ‘re-synthesized DNA’. 

(f) Phosphodiester bonds: it is used to link between two nucleotides. This bond 

links between 3rd carbon on one deoxy ribose sugar and the 5th carbon on 

another sugar. 

Q4- 

(a) Propionyl-CoA                  Succinyl-CoA 

(b) Carbamoyl phosphate.             Aspartate/ Argininosuccinate synthetase 

(c) Carbamoyl phosphate/N-acetyl glutamate 

(d) α-ketoglutarate  

(e) Alanine             pyruvate 

(f) Aspartate/ Asparaginase              Oxaloacetate 

 


