Molecular Biology - Midterm Exam (2015. 10. 22)



Student ID #(학번):


Name:
I. Multiple choice & True or False (each 2.5 points)
1. By the Human Genome Project, the number of human genes was found to be around _________.
① 350
 ② 3,500
③ 35,000
④ 350,000
2. In eukaryotic cells, ribosomes are located in __________.

① nucleus
 ② mitochondria
③ golgi apparatus
④ rough ER

3. DNA is the only genetic material in all living organisms including viruses. (T or F)
4. One micro(μ) meter equals to 1,000 nano(n) meter. (T or F)

5. The genotype means the visible effect of the phenotype. (T or F)
6. The recessive allele means the allele whose properties are not observed because they are masked
   by the dominant allele. (allele; 대립유전자) (T or F)

7. Choose a wrong answer.

① The four bases found in DNA are adenine, thymine, guanine, cytosine. 
② In DNA, the sugar is always deoxyribose.

③ Deoxyribose is a sugar with six carbons.

④ A nucleotide consists of a phosphate group, a sugar and a nitrogen-containing base.

8. In double stranded DNA, each base pair is held together by linkages known as ________________.
9. Adenine and guanine are pyrimidine. (T or F)

10. Humans have two duplicate sets of 23 different chromosomes. (T or F)
11. DNA replication occurs before cell division. (T or F)

12. What is the enzyme that unwinds supercoiled DNA?

13. When a new nucleotide is added, it is joined to 5’ position of the sugar in the previous nucleotide.
    (T or F)
14. What are the short pieces of DNA that make up the lagging strand?

15. During DNA replication, new strands are started with RNA. (T or F)
16. Gap is where the bases are missing in lagging strand. (T or F)
17. Eukaryotic chromosomes are circular rather than linear. (T or F)

18. There are several replication forks during division of eukaryotic chromosomes. (T of F)
19. Mixing of genetic information from two chromosomes as a result of crossing over
① linkage
  ② recombination
③ co-dominance
④ replication

20. Choose a right answer.

① The sugar of RNA has no hydroxyl group (-OH) in 2’ position. 

② Unlike thymine, uracil has no methyl group.
③ Unlike DNA, RNA is sometimes made in 3’ to 5’ direction.

④ The sequence of new RNA molecule is identical to the sequence of the template strand of DNA. 

21. Choose a wrong answer.

① RNA polymerase synthesizes RNA during transcription. 

② In bacterial RNA polymerase, only core unit recognizes and binds to the promoter sequence.

③ Upstream means the region of DNA in front of a gene.

④ -10 region means the region of promoter 10 bases back from the start of transcription.
22. A terminator sequence consists of two inverted repeats separated by several bases, followed by
    many (            )s in the template strand of the DNA. 

23. Then, the resulting mRNA sequences from the answer of question #22 will be many (          )s.
24. Inverted repeats make a stem and loop, called ____________________ structure.

25. Genes that are in constant use to maintain basic cell functions are ________________________.

26. What are the proteins to help turn genes on?

27. Choose a wrong answer.

① Most regulator proteins have two or four subunits. 

② Most regulator proteins bind small molecules, called signal molecules.

③ Most regulator proteins have RNA recognition site.

④ Most regulator proteins change shape.
28. Antisense RNA is complimentary in sequence to mRNA and therefore base pairs with it. (T or F)

29. A cluster of genes transcribed together to give a single molecule of mRNA in bacteria is called 
_________________. (For example, lac _________)

30. In Vibrio Fischeri or firefly, there is an enzyme that is responsible for biological light emission and widely used for detecting gene expression. What is the name of this enzyme?

II. 서술형 (each 5 points)

1. 무생물과 비교되는 생명체의 특성에 대해 설명하시오.

2. DNA의 구조를 유지하는 4가지 화학결합에 대해 설명하시오.

3. 단백질의 구조에 대해 설명하시오 (1, 2, 3, 4차 구조 포함).

4. 아래 그림의 복제기점을 기준으로 DNA합성이 진행될 때 leading strand와 lagging strand의 진행방향을 길고 짧은 화살표를 이용하여 그리시오.
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5. Write anything you studied but not included in this exam (you may get extra points).
