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1. Which of the following about transcription is incorn::ct?
A). Transcription requires the functions of many proteins

~B), Transcription requires DNA replication
). Transcription requires DNA as the template
D). Transcription is the only cellular process that synthesizes RNAs

E). Transcription may be coupled with translation.

2. Which of the following is correct about transcription initiation?
A). Transcription initiation may not occur in vitro

]§). Transcription is usually initiated by a protein kinase

C). Sigma factor is nat required for prokaryotic transcription initiation

D). The B’-subunit of E. coli RNA polymerase initiate transcription
E). None of above

'/ 3. Which of the following is incorrect about transcription regulation?
A). Transcription regulation involves specific DNA sequences.
BfTranscription factors regulate transcriptional activity of genes.
©). Transcription regulatory proteins may increase or decrease the activity of RNA
polymerase.
D). Transcription of different genes are regulated by different mechanisms.
@. Transcription regulation requires DNA modification but not protein modification.

“/ (4, Which of the following statements about sigma factor is incorrect?
-'A). Sigma factor is considered part of bacterial DNA polymerase core enzyme
B). It can bind to both -10 box and the core RNA polymerase

C). One cell may have more than one type of sigma factor.
D). One type of sigma factor may bind to more than one type of regulatory DNA

sequences.
E). Sigma factor has no detectable RNA polymerase activity

/ 5. Which of the following is not true about a transcription termination?
A). Special DNA sequences and specific proteins determine transcription termination
B). The Rho protein facilitates transcription termination of some bacterial genes
~ (). Transcription termination is always determined by a Riboswitch
D). A terminator may contain inverse repeats
E). A terminator may contain the A/U rich sequence

6. What is an operon?
@. A bacterial gene encoding multiple proteins or a group of genes coordinately
regulated by an operator :
B). An human lactose gene
C). An Arabidopsis photoreceptor gene
D). A heat-shock gene.
E). A RNA polymerase

%
/ 7. Which of the following about gene expression is correct?
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- C‘)k Ft‘;iﬁicr‘{pl.fon of most eukaryotic genes produces multiple polypeptides
Sy Lenscription of most prokaryotic genes produces only one mRNA.

ﬁ_} J. ].Ymnsm‘:ptmn of most prokaryotic genes produces more than one mRNA.
E). None of above

\/ 8. Adam used a NC (nitrocellulose) filter-binding assay to test how a bacterial RNA
polymerase interacted with DNA. He added holoenzyme or core enzyme to *H-labeled
DNA. He then added excessive amount of unlabeled DNA (of the same sequence) to
compete with the labeled DNA, applied the reactions to NC filters at various times, and
measured H on the NC filters. Her result is shown in Fig. 1. Which would be the most
appropriate interpretation of his result?

,A)' The holoenzyme but not the core enzyme binds to DNA
B). The core enzyme binds DNA with higher specificity

(C). The holoenzyme binds DNA tighter than the core enzyme
D). The holoenzyme releases DNA faster than the core enzyme
_E). The core enzyme but not holoenzyme binds to DNA
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Fig. 1. The results of the NC filter-binding experiment. “%(’H)DNA bound” indicate the
amount of DNA-RNA polymerase formed in the reaction. “Time” indicate duration of the
reaction after the excessive non-labeled competitive DNA was added.
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\/ 9. A trp mutant contains the normal ¢rp promoter and operator, but deletion of the leader
sequence encoding the 5’UTR (5’ untranslated region) upstream of the trpE/D/C/B/A
mRNA. Which of the following will most likely be observed in this mutant?

(A)! Increased abundance of tryptophan in this bacterial mutant continues to suppress

‘transcription of the Trp operon
/B). Increased abundance of tryptophan in this bacterial mutant continues to activate

transcription of the Trp operon
). The Trp operon will no be negatively regulated.
D). This mutation will not affect transcription of the Trp operon.

I;). None of abaove.

(/10. Which of the fellowiug is most likely to occur if the level of lactose is high ina

ba{cterial cell?

/X). The lac repressor is activated to bind the lac operator
B). The CAP activitor is activated to bind the lac operator.
C). The CAP activitor is activated to bind the lac promoter.
J2). The lac repressor is activated to bind the lac promoter,

j @ None of above.

\/ 11. Bacterium Basillus subtilis can undergo either vegetative growth when there are lots
of nutrients or sporulation when there is not enough nutrition. Which of the following

would mostly likely happen to Basillus subtilis when there is not enough nutrition
around?

A). Shutdown transcription to save energy
B). Activate transcription of vegetative genes to grow out of the poor condition

C). Delete vegetative genes to accelerate sporulation
(D). Undergo sigma-switching to change gene expression
'E). Undergo DNA methylation to turn off all genes

" 12. Which of the following conditions does not lead to a change of gene expression in

" bacterial cells?
A). Sporulation i
(B). Heat shock  \1. (&
C). Nutrient availability
D). Nitrogen deprivation
~—> E). None of above.

7( 13. Which of the following about T7 RNA polymerase is true?

A). The bacterial RNA polymerase is associated with T7 polymerase.
. . The bacterial RNA polymerase is inactivated by the T7 polymerase.

RNA polymerase does not transcribe bacterial genes.
A TT RNA polymerase needs T7 sigma factor.
). T7T RNA polymerase encodes a new B subunit of the bacterial RNA polymerase.
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\/ 19. Which of
A). Histones

B). Histones

C). Histones may be cov ¥
D). Histones are non-covalentiy

" @ All of above.
\/ ‘ tements about prokaryotic promoter is incorrect?

; following st
20. Which of the 10 g C-rich sequence.

) rokaryotic promoters have G :
g))} ?Joi?}:rgnt proka_ryotic promoters may have dlffereqt operators
. moters have a TATA box that bind to TBP

-(C), All prokaryotic pro
C]3)5. Prolgaryotic promoters are usually free of nuflsalcosome
E)/ Some prokaryotic genes are transcribed by 0.
/

V 21. Joanne wants to study the effect of decreased transcription of the B-globin gene
without significantly inhibiting transcription of most tIRNA genes needed to synthesize

the B-globin protein. Which of the following inhibitors would be most useful to her

experiment?
@). a-amanitin
B). DMS
C).IPTG

D). SDS
E).DTT.

r methylation

\/ 2. Which of the following best explains the function of histone modification?
). Histone acetylation increases positive charges of the core histones, resulting in

increased density of nucleosomes and decreased transcription
@ _ Histone acetylation reduces positive charges of the core histones, resulting in
écreased density of nucleosomes and increased transcription.
" Histone methylation increases hydrophobicity of the core histones, resulting in

increased condensation of nucleosomes and increased transcription.
. Histone phosphorylation increases negative charges of DNA, resulting in increased .

density of nucleosomes and decreased transcription.
E). I'I.I'StOI:lC _acetylatmn anq methylation both reduce positive charges of the core histones,
resulting in increased density of nucleosomes and increased transcription.

2%. \g}hlcél ng tcll'ne following about transcription is incorrect?

. The omain of RNA polymerase II i :

change the activity of RNA POIYIIIZrase undergoes progressive phosphorylation to

B. IA’; gzlil;zr;zily(;: tifactor mazrh b;: ubiquitinated to decrease its abundance in the cell
weeii lation or methylation may change structure of th i '

D). Epitope-tagging is a method often used to study protein com ‘laei?tem : ;

@nscnphon plexes associated with
) Epitope-tagging is a method oft

With transcription 2 use.d to study DNA/RNA complexes associated
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CIB4, and Co Sexp}igr:::é to clllaretctcrizc: four bHLH transcription factors, CIB1, C1B)
DNA). showr in-Fi a ge shlft'assay to anulyze how CIB proteins interact with
indicsie i g n this CXperiment, John first mixed one or two proteins
o :vx one of the two different DNA probes indicated in Fig. 2, and analyzed the
protein complt?x by a native gel electrophoresis, What would be the most
appropriate explanation of the result shown i Fig, 27
A). CIB1 has no DNA-binding specificity
B). AllCIB Proteins bind to the E-box ag the homodimers
<2 All CIB proteins specifically bind to E box ag heterodimers
D). CIBs are transcription activators
E). None of above
CIB1+++~—-—+ I S T S ==
CIBZ+—-—++—-+-—-+-—++—-+-—
BBy = & ~ % = § = = 4 = = % = o=
CBS - - + - 4 4, . B _#

E-box DNA (CANNTG) Control DNA (AAAAAA)

s gel shift experiment. Proteins used in each re
on the upper left, sequences of the D

Fig. 2 Result of John’

action are indicated
NA probe used in this experiment are shown below
the gel images. Arrows indicate DNA-protein complexes or free DNA.

genes usually have the class I promoter
BYG

enes that have the class I1I promoters do not need TFITH for transcription.
©). Genes that have the class T promoters are us

ually transcribed by RNA polymerase II
- Lenes that have the class IT promoters may or may not have the TATAAA sequence
E). The tRNA ¢

enes are driven by the class II promoter and transcribed by RNA
polymerase I11.

% 26, Transcription factors contain at least two domains, whic
most likely classified

h of the following proteins is
as a transcription factor?
/LKP - A protein containg

25, Which of the following about eukaryotic promoters are incorrect?
() 4 The IRNA
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- . 4
i i transcription factors is incorrect!
27. Which of the following about the eukaryotic general p e

/;(). Many igcnergl atfrta:rls;;g):é(;:) flz:;:(i;sl t?:j (r)c::‘quired to form preinitiati
/}t;l;ysir;;e gZ?lseial transcription factors may be commonly used by different RNA
z/‘ @ '/p@%%ylgrilg:::; general transcription factors are usually needed to transcribe different
@nit Jeast one general transcription factor has at least two enzymatic activities.
). All of above

\/ 28. Which of the following is correct about TFIID?

A)? TFIID acts as a helicase to unwind DNA for transcription I

Paf TFIID acts as an ATPase to provide energy for transcription initiation

/€). TFIID activates RNase activity of RNA polymerase to prevent transcription arrest
. TFIID binds DNA to promote formation of the preinitiation complex
). All of above are correct

because those mutants can be grown at relatively low temperatures, and they can also be
exposed to higher temperature to detect the effect of the mutations in critical genes.
Which of the following is most likely observed for a yeast mutant strain that encodes a
temperature-sensitive TFIIH mutant protein?
. Higher temperature would affect RNA polymerase I.
B)? Higher temperature would affect RNA polymerase II.
C). Higher temperature would affect RNA polymerase III
D). Higher temperature would affect RNA polymerase I and III
\_ﬁ E). All of above.

D 7(29. In the study of transcription in yeast, temperature-sensitive mutants are often used
é

30. All of the following are true regarding homeodomain proteins except
_AJ. Homeodomain proteins usually bind DNA as dimers.

/Bﬁ’. Homeodomain proteins have the DNA-binding domains that are structurally related to
the bacteiral helix-turn-helix proteins.

C). Homeodomain proteins bind to the DNA of homeoboxes.
D). Homeodomain proteins are often involved in the regulation of organ development.
@Homeodomain proteins usually bind to zinc ions.
; 3Al) .. gnh;c;'lmogi ;l;e following protein domains may be found in a transcription activator?
B). glutamine-rich regions
C). bZIP motifs
D). proline-rich regions
)] All of above
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4. Transcriptional insulators are the DNA sequences that
—A). block gene activity by binding to the operator regions.
6 B). regulate movement of other proteins on chromatins,
QDL)\R) C). modify Phosphorylation of other transcription factors,
- shield genes from activatio

n by binding the terminator regions,
/E’j. activate transcription activit

Y by binding to the promoter DNA.,
\/ 35. What are heterochromating?

A). heterozygous chromosomes

B). heterozygous chromatides

C). highly expressed regions of the genome
E?D). condensed chromati

s that usually does not transcribe
E). transcription activato

r-binding sequences

36. Predict the effect to transcription by addition of excess
~K). It will abolish chrom;

B). It will lead to a tigh
transcription,
«C). It will have no effect on th

e interaction of DNA with histones.
- It will likely loosen the interaction of histone with DNA,
. None of above,

i
|
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\/ 37. Which of the following about the histone code is cc_)rr-ec?t? _
A). Histone Code refers to the combined patterns of histidine phosphorylation and

arginine methylation. ‘ ' . _
B). Histone Code defines the genetic code transmitted into amino acid sequence of four

" different histones. ) )
C). Histone Code refers to the combined patterns of lysine acetylation and tryptophan

ubiquitination. . . _
- (D). Histone Code is the combination of all chemical modifications of nucleosomal

histone proteins. ‘ . - .
E). Histone Code is the combination of all genetic modifications of nucleosomal histone

proteins.

~@&) A gene may have two different promoters encoding one protein
B). A gene may encode two different proteins from one promoter
. C). Genes may be transcribed by different sigma factors but the same RNA polymerase

I1I
D). One repressor binds to one operator to regulate expression of multiple proteins

associated with the same metabolic pathway
E). None of above

QD @ \// 38. Which of the following general features about genes are not known to us?

\/ 39. Which of the following methods can be used to study how a DNA regulatory element
is associated with transcriptional regulation?
A). Promoter bashing and linker scanning
B). DNA footprinting
C). Reporter gene assays
D). Electrophoretic mobility shift assay
L 15‘.) All of above

uy

Which of the following about signal transduction is incorrect?

X 5 Proteins in in si i : :
@ £ah volved in signal transduction are often modified 1n response to external

B). Transcription factors are ma;
i ¢ major downstream targets of signal transductions in plants

C). Signal transduction networks

‘—? . None of above
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