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1. translation ¥ & % #E4%-518 amino acid #E $144 5 geneticcode eI X B &R (2 45)
(A) Ribosome, large subunit
(B) aminoacyl tRNA synthetase
(C) polyadenylated mRNA
(D) Ribosome, small subunit
(E) D loop of tRNA

2. translation ¥ & F 1t peptidebond 9 E£AER © (2 )
(A) Ribosome, large subunit
(B) aminoacyl tRNA synthetase
(C) polyadenylated mRNA
(D) Ribosome, small subunit
(E) D loop of tRNA

3. FEARRRASAL AR AM LR AHARBREZH TS 29)

(A) transversion mutation
(B) frame-shift mutation
(C) missense mutation
(D) splicing deficiency

(E) small deletion

4. ftai ¥ F— A 6Y transcription termination #] B % 18 A:U S & &) hairpin 42 4%
RER? (2 4)
(A) Rho-dependent termination
(B) TRCF-induced termination
(C) Rho-independent termination
(D) allosteric termination

5. T %% B RNA splicing &34k » 47H A JE? (2 &%)
(A) #A! &9 RNA splicing & spliceosome & #4T intron t7/
(B) type Il self-splicing # % & & 4 RNA lariat
(C) #A1 &) intron ¥ A — £ CU-rich &7
(D) A& AL AMbafe F
(E) ¥ & transcription 4£RE 2 4

6. F & — A E &) DNA - mRNA & protein 5= & W > SN L REHEANFIE LML BRI (6 )
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7. f& ik RNA polymerase Il 85 CTD 4 mRNA transcription ¥ A4 B9 H A E - (3 o)
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8. fij 4T & wobble theory. (3 %)
9. ¥ RETHEE Xmlaty translation machinery RIZ % 55 & HahA R o RABE] - (3 9)

10. {44 % DNA H B PRMELER » RBRMEEMER AR TS .
AF AREE T B iy, 2 4 09 PO IRMESS 2% F AR B T A ST ub PR M S R AT LAY %, 5% 47
(8 %)

BA AN T A6 s R 6 SPIRMEAG T » A AP b M) 7T I A1 8 8 0b S RS B AT > S S B WP
(12 )

CERREHEMBEATLEE - (5 )

11. An operon is a sequence of DNA containing a cluster of genes under the control of a single promoter. Hence,

genes within an operon will always be expressed together or not at all. The operon shown below is a /ac (lactose)
operon.

(A) Please describe the role of each component in this operon. (7 43)
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CAP: Calabolite activator protein

(B) “Blue-white screening” allows convenient identification of recombinant and non-recombinant colonies
based on color. IPTG (Isopropyl B-D-1-thiogalactopyranoside) and X-gal (5-bromo-4-chloro-3-indolyl-B-D-
galactopyranoside) are often used for blue-white screening. Please describe the roles of IPTG and X-gal. (4

)
12. Please describe the process of “signal transduction” in eukaryotes. (4 4)

13. If you would like to silence a gene to study its function in the mammalian cells. What kind of techniques
would you use? And how do you confirm your approach works? (4 %)

14. You decide to study three proteins-Protein A, Protein B, Protein C-with potential roles in transcriptional
regulation in mammalian cells and choose electrophoretic mobility shift assay (EMSA) to study protein-DNA
interactions. The data is shown below. All reactions contained binding buffer and labeled DNA fragment that

included the regulatory sequence upstream of Gene X. The added purified protein(s) are indicated above the
gel.

+ - - + + - Protein A
+ ® + - +  Protein B
+ # + + Protein C
evsese
o ——

% BEERH coven REER HESE rewes owows PRI

Lane 1 2 3 4 5 6 7

(A) Based on this data, please propose a model for how Protein B potentially activates transcription. (3 %)

(B) What is your conclusion about Protein C? Do you have enough evidence to exclude it from your model? (3

)
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1S. AR BB ELRT S 5B HlhoEE ¥ B e DNA R % 4 55 % % (point mutation)~ /) B £ ¥ (deletion)
#2136 A (insertion) E % ~ & B #k 3 (amplification) % % ~ % & 28 8 3 (translocation) R # - Fw Ll & + &
BRETHRARSEAGT TAMSTERARE - (5%)

16. BBRHALHE S EHELA T —EAMFROAR (L oo L mRNA £5) ERLEARTREY Fi
BHARTHRRE - ReOEHHF LR AR =R TR REA"RARTUR S et kAR
FPERE HRERH —ATRAALES  (FARBESEBIRRI B TER OHH - FER
#4) (10 )

17. B GAEER L EETEEH AR (Gene X) clone AR P » AT BT RKOTH - BATAFLENE
#H40 F: Gene X & cDNA(X /s 2800 bp) Ik 4] 88 t743 B ~ sk 4% A 2 848 FR %] 88 4743 B ( & 2 multiple cloning
site) ~ TR&IEGRT 69 B B A (bp) » FHAHRAHTHR RS » 4074 GeneXclone AR ¥? FHL oLl
46 R 4 30T SA B 4B TR 80 PR ] 8 92 4o 4T 5K 38 Gene X J Wi sk X 4 clone A B T - (5 4)

EcoRV EcoRl BamHl Xbal BamHi Kpnt

300‘ 500 | 300‘ 400 | 400I 200 l
. ATG Gene X cDNA 2800 bp TAG
start stop

Muttiple cloning site
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18. R & & fh(Next-generation sequencer) R i F R FA M BB F L ELHR HEERNA
HEBHALTEBRERESROBY - R REREFROBRERS  HERHEELLE -
HWARA L R REREREFRYRE - Hoads: BRE - FH0 -~ BH - (5%)
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