1. Transcription factors bind to the promoter region upstream of a gene.

2. RNA Polymerase binds to the DNA strand to complete the transcription initiation complex.

3. RNA Polymerase pulls the double helix strands apart 10-20 base pairs at a time to reveal the

nucleotide sequence of the template strand.

4. RNA nucleotides are added to the 3’ end of the growing strand of mRNA at the rate of ~60 per

second.

5. The termination sequence is transcribed and the RNA Polymerase falls off.

6. A guanine cap and a 50-250 nucleotide Poly–A tail are added to the mRNA.

7. snRNPs attach to the beginning and ending sequences of introns.

8. Spliceosome adheres to snRNPs and excises introns while sealing exons into a continuous

strand of mRNA.

9. mRNA leaves the nucleus through a nuclear pore.

10. The small subunit of the ribosome binds to the leader segment of mRNA and a methionine

tRNA.

11. GTP is used to attach the large subunit of the ribosome to the mRNA initiation complex.

12. The next tRNA matches its anti-codon to the codon of the “A” site.

13. Two GTPs are used to transfer the amino acid onto the polypeptide in the “A” site.

14. Using GTP for power, the tRNA in the “A” site moves to the “P” site.

15. The tRNA of the “P” site moves to the “E” site and then leaves the ribosome.

16. The deactivated tRNA returns to an aminoacyl-tRNA synthase to attach a new amino acid of the

same type using ATP.

17. The ribosome continues to move from the 5’ end to the 3’ end, adding amino acids to the

growing polypeptide chain.

18. The ribosome reaches UAA, UAG or UGA.

19. A release factor binds to the “A” site of the ribosome.

20. A water molecule is added to the polypeptide chain.

21. The ribosome falls off the mRNA.

