Biology A, FALL FINAL PROJECT- Main Ideas
* Choose ONE of the following main ideas, and demonstrate it with visuals, examples and explanations.
Note: If you have a different main idea that is not on this list, have your idea approved by your teacher before beginning to work on it.

A. Biomolecules:

1. Proteins are polymers of amino acids. Proteins differ in the number and order of their amino acids.

2. The amino acid sequence of a protein determines its three dimensional shape, and therefore its function in the living organism.

3. The major biomolecules are made of subunits that connect to polymers or larger structures. 

4. Enzymes are specific to their substrates, because their 3D shapes differ from one another.

5. Enzymes catalyze chemical reactions by reducing the activation energy.

6. Proteins serve many functions, including Enzymes, Transporters (e.g. channels, pumps), structure support (e.g. cytoskeleton) and more. 

B. Cells: 

7. Viruses are made of biomolecules, but are not fully considered as living organisms.

8. In eukaryotes, several organelles work together to prepare and transport new proteins to their destination.

9. In photosynthesis, glucose is produced from six inorganic carbon dioxide.
C. Molecular Biology: Nucleic acids
10. The structure of DNA was discovered based on the Chargaff rules, its nature as a double helix, and its ability to replicate.

11. DNA is made of two complementary polymers of nucleotides. 

12. DNA replication is semi-conservative, and is a relatively accurate process. DNA replication makes more DNA before cells divide.

13. DNA replication occurs at the beginning of the cell division cycle. 

14. The function of DNA depends on its structure.

D. Molecular Biology: Protein synthesis

15. Genes are segments of DNA that each encode for one protein. Many genes exists in one chromosome.
16. Genes encode for proteins of which actions lead to traits.

17. mRNA, tRNA and rRNA take part in protein synthesis, each one with a particular function.
18. Gene expression is a multi-step process, where proteins are made in the cytoplasm, based on information in the nucleus.

19. The genetic code is universal to all organisms.

20. The genetic code matches mRNA codons to amino acids of a protein. 

21. Once synthesized in the ribosomes, proteins can be directed to their correct location in the cell or out of the cell.

22. Proteins that do not operate in the cytoplasm of the cell are delivered to their location by vesicular transport, involving ER and Golgi organelles.
23. DNA and RNA differ in structure, stability and function.

24. Genes are expressed only when their protein products are needed.

25. Cells of one organism differ in mRNA and proteins not in the genes that they contain.

E. Mutations: 

26. Mutations can be harmful, neutral or beneficial to the organism.

27. Point mutations can change the structure of the expressed proteins. 

28. Mutations are induced by chemicals and radiations, called mutagens.

29. In order for a mutation to change an inherited trait, several criteria must be met.

F. Recombinant DNA Technology:

30. Plasmids are common vectors to get foreign DNA into bacteria.

31. Many medicines are human proteins that are produced in bacteria.

32. Restriction enzymes enable to cut and paste DNA’s from different sources.

33. The common genetic code enables a bacteria to produce a human protein.

34. Many crops that we consume are plants and animals that were genetically engineered. 

G. Chromosomes: 

35. Chromosome numbers of different organisms are arbitrary but must be maintained.

36. Each chromosome is made of one double-strand DNA molecule that is packed by many proteins. 
37. Karyotypes are used to identify chromosomal disorders before birth.

38. Chromosomes can be divided into autosomes and sex chromosomes. 

39. Females and males differ in their X and Y chromosomes. Sex is determined according to the Y chromosome. 
40. Chromosomes come in homologous pairs, representing both parents of the organism. 
41. Sister Chromatids are identical DNAs; homologous chromosomes are of the same kind, but from different sources.  

H. Sexual and a-sexual reproduction: 

42. A-Sexual reproduction produces large populations with small genetic variation.

43. The sexual reproduction cycle shifts between haploid and diploid cells.

44. Genetic variation is generated at multiple steps of the sexual reproduction cycle. 

45. Sexual reproduction is important for the species to adapt to its environment.

I. Mitosis - Meisois:

46. Random segregation of chromosomes in meiosis creates genetic variation in the population.

47. Crossing over in meiosis increases genetic variation in the population. 

48. Meiosis creates gametes, mitosis makes more body cells. 

49. Mitosis occurs during a-sexual reproduction, cell replacement, and growth.
50. A greater haploid number results in many more combinations of chromosomes in the eggs and sperm. 

