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Table I-1-1. Comparison of Gene Expression and DNA Replication 
Gene Expression 

DNA Replication 

Produces all the proteins an organism requires 

Duplicates the chromosomes before cell division 

Transcription of DNA: RNA copy of a small section of a chromosome (average size, 104–105 nucleotides) 

DNA copy of entire chromosome (average size, 1–2 [times] 108 nucleotide pairs) 

Translation of RNA: protein synthesis 

  

Occurs throughout interphase (G0)

Occurs during S phase 

Transcription in nucleus 

Replication in nucleus 

Translation in cytoplasm 

  

In injury- need to repair- acute inflammatory event- granulous tissue- high number of fibroblasts- they do collagen synthesis (DNA- transcription, translation-protein)

Reverse transcription- reverse step: RNA- to DNA – fundamental in retroviruses (HIV)- for technology purposes in molecular biology

b-cell of pancreas- insulin, fibroblasts – gene expression



115005 >>> 0:11:52 

SLIDE 2 of 7 
Interphase (fig I-1-2) 
· G0 phase: Special state where cells have stopped cycling, as may be the case for muscle and nerve cells. – transcription 
· G1 phase (gap 1): Cellular growth preceding DNA synthesis.- preparatory (make some key proteins essential for synthesis)
· S phase (DNA synthesis): DNA replication occurs. – whole copy of chromosome
· G2 phase (gap 2): Period of gene expression and cellular growth following DNA synthesis, but preceding mitosis. – repair some mismatch bases, preparatory proteins- microtubules
· M phase: Mitosis – not an interphase
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Five-Carbon Sugars 
· Nucleic acids (as well as nucleosides and nucleotides) are classified according to the pentose they contain. 
· If the pentose is ribose, the nucleic acid is RNA (ribonucleic acid); if the pentose is deoxyribose, the nucleic acid is DNA (deoxyribonucleic acid). 
Most characteristic for DNA- deoxyribose, for RNA- ribose

Carbon 1- attach a base

Carbon 2- hydroxyl group in ribose , no hydroxyl group in dioxyribos

Carbon 3- part of phosphodiester bond (3’-5’)- 3 prime-5 prime
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Bases 
· There are two types of nitrogen-containing bases commonly found in nucleotides: purines and pyrimidines 
· Purines contain two rings in their structure. The two purines commonly found in nucleic acids are adenine (A) and guanine (G); both are found in DNA and RNA. Other purine metabolites, not usually found in nucleic acids, include xanthine, hypoxanthine, and uric acid. 
· Pyrimidines have only one ring. Cytosine (C) is present in both DNA and RNA. Thymine (T) is usually found only in DNA, while uracil (U) is found only in RNA. 
Adenine – NH2( amino ) group- adenosin deaminase deficiency- amino group can be removed- Severe Combined Immuno Deficiency- both T and B cell

Uracil-> thyamine- a methyl group is the difference- NOT the SAM, it’s FOLATE –Uracil is the precursor of thiamine

Cytosine- has amino group- deaminase - > uracil- damage to DNA in case of deficiency. Antineoplastic – cytarabine- deamination of this drug-> uracil
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Nucleosides 
· Nucleosides are formed by covalently linking a base to carbon 1 of a sugar. 
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Nucleotides – nucleoside phosphate
· Nucleotides are formed when one or more phosphate groups is attached to the 5’ carbon of a nucleoside. 
· Phosphate groups are negatively charged, thus conferring a negative charge to nucleotides. 
Nucleotides will move to positive electrode in trying to isolate DNA and RNA, and proteins
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Nucleoside di- and tri- phosphates 
· Nucleoside di- and tri- phosphates are high-energy compounds. 
· ATP is the most commonly known example. 







