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1.
2.

Please describe what non-coding RNA is and what function it may have. (5 %)

Bacteriophages are viruses that can infect bacteria. They can have a lytic or lysogenic cycle after infection. What is the regulation of gene
expression between the lytic and lysogenic cycles? (5 47) _

The 2020 Nobel Prize in Chemistry is awarded for the discovery of the genetic scissors: CRISPR, a tool for rewriting the code of life. CRISPR
stands for clustered regularly interspaced short palindromic repeats. Please describe what CRISPR is and how it is utilized as a tool for genetic
editing. (5 4~)

Gene silencing is generally defined as a way to suppress gene expression in a cell. Please describe how gene silencing can be achieved. (5 %+)
RNA and DNA are both nucleic acids. Why is RNA less stable than DNA (5§ #-)?
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9. BEHBHREERGFELOUMA > ¥ 5 HHUAELRLTERE 2 P8 4B ki (CTC, circulating tumor cell)3t & — {818 1 8
Bt FHF e RRBERRIEERAREERER o AURAETAOBESARY” ATERERK REZEAMK - &
TERRBMES T LEHEHEM?C 2)

10. 35403438 B4 A6 TR A B4k 4% R ME(digital PCR) » JBE2 2% 240 o 2 3K 4 R 04a T A7 (3 )

11. ZIEZEE T SF5 (DNA polymerases) SRMA Y EEYWENERRE VB TIKBE SIS ERAMEIIE (5% 4 (@) fi:
proofreading, primer synthesis, leading-strand synthesis, lagging-strand synthesis, RNA primer processing, mitochondrial DNA replication,
prokaryotic DNA replication, eukaryotic DNA replication, base excision repair, mismatch repair, nucleotide excision repair, translesion synthesis,
thermal stable DNA polymerase, processive DNA polymerase, nonprocessive DNA polymerase.

(a} DNA polymerase @ (3 43) |
{b) DNA polymerase v (3 43)

(c) DNA polymerase & (3 43)

(d) DNA polymerase | a a3)

{e) DNA polymerase Hll (3 47)

{f) DNA polymerase (2 47)

(g) DNA polymerase ¢ (2 53)

(h) DNA polymerase £ (2 47)

(i) Tag DNA polymerase (2 47)

(j} DNA poiymerase IV (2 47)
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12. Welly is receiving chemotherapy for acute myeloid leukemia, and waits for hematopoietic stem cell transplantation. The HLA genotypes of
Welly’s sibling and offspring are as follows. According to Mendel’s laws, please figure out the HLA haplotypes of Welly and his wife in the order
of HLA-A, -B, -C, -DRB1, and DQB1 loci. (10 47)
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HLA A B C DRB1 DQB1
Locus
11:01, 15:01, 04:01, 01:01, 03:02,
Sibling
32:02 51:07 14:02 04:06 05:01
Son 1 24:02, 07:04, 03:03, 14:03, 03:01,
on
31:01 40:02 12:02 14:54 05:03
Son 2 24:02, 40:01, 03:03, 09:01, 03:03,
on
24:02 40:02 07:02 14:54 05:03
11:01, 15:01, 04:01, 04:06, 03:02,
Daughter
24:02 40:01 07:02 05:01 03:03

13, Please describe the oscillation of gene expression, and then illustrate the feedback mechanism controlling the oscillation of period gene

expression in Drosophila circadian clock. (15 773)

RELBRAEHE




