	 
	USMLE Step 1 Web Prep — Transcription and RNA Processing: Part 1
115130 >>> 0:00:00 

SLIDE 1 of 6 
Overview of Transcription 
· DNA is comprised of two regions: genetic material which result in proteins, and genetic material which serve as spacers. Most DNA is spacer DNA. 
· Each gene is flanked upstream by a promoter region, and downstream by a terminator region, both of which are recognized by RNA polymerase. 
· Gene expression is cell-type dependent. 
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Types of RNA 
· Ribosomal RNA (rRNA) – most abundant- workbench for translation
· Transfer RNA (tRNA) – carry amino acids
· Messenger RNA (mRNA) – carri onformation specifying sequence of a/a
· Heterogeneous nuclear RNA (hnRNA or pre-mRNA) – eukaryotes only
· Small nuclear RNA (snRNA) – only in eukaryotes- splicing
· Ribozymes – enzymatic activity in both eukaryotes and prokaryotes
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Transcription: Important Concepts and Terminology 
· RNA polymerase locates genes in DNA by searching for promoter regions. 
· The first base transcribed as RNA is defined as the +1 base of that gene region. To the left (5', or upstream) of this starting point for transcription, bases are –1, –2, –3, etc. To the right (3', or downstream) of this point, bases are +2, +3, etc. 
· RNA polymerase moves along the template strand in the 3' to 5' direction as it synthesizes the RNA product in the 5' to 3' direction. The RNA product is complementary and antiparallel to the template strand. 
· The coding (antitemplate) strand is not used during transcription. It is identical in sequence to the RNA molecule, except that RNA contains uracil instead of the thymine found in DNA. 
· Transcription ends when RNA polymerase reaches a termination signal. 
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Flow of Genetic Information From DNA to Protein 
· Messenger RNA is synthesized in the 5' to 3' direction. 
· It is complementary and antiparallel to the template strand of DNA; the other DNA strand is termed the coding strand. 
· The ribosome translates the mRNA in the 5' to 3' direction, as it synthesizes the protein from the amino to the carboxyl terminus. 
You use DNA  always as a coding strand if you don’t tell you otherwise on the board
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Sample Questions 
1. During RNA synthesis, the DNA template sequence TAGC would be transcribed to produce which of the following sequences? 
A. ATCG 
B. GCTA 
C. CGTA 
D. AUCG 
E. GCUA 
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2. Transcription of the following sequence of the tryptophan operon occurs in the direction indicated by the arrow. What would be the base sequence of the mRNA produced? 
3'...CGCCGCTGCGCG...5' 

Transcription [image: image6.png]


Which product? 

5'...GCGGCGACGCGC...3' 

A. 5'…GCGGCGACGCGC…3' 
B. 5'…GCGCGUCGCCGC…3' 
C. 5'…GCGCGTGCGGCG…3' 
D. 5'…GCGGCGUCGCGC…3' 
E. 5'…CGCGCTCGCCGC…3' 




