Answers: Biochemistry cume October 2006.

Question 1A (10 pts). For a review of RNA interference see Venturini et al., J Biomed Biotechnol.
2006;2006(4):87340. For a schematic diagram see the Figure shown below.

When introduced into cells, double-
stranded RNA (dsRNA) may render genes
nonfunctional in a sequence-specific
manner. In cells, dSRNA can activate the
mechanisms that lead to degradation of
cognate mRNAs. This process, termed
RNA interference, RNAI, is temporary and
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The siRNA might form fully complementary base pairs with mRNAs. This association would guide
the RNA-induced silencing complex (RISC) to degrade the mRNAs. Partial base pairing of siRNA
with mRNA might cause inhibition of translation but not mRNA degradation.

Question 1B (15 pts). Gene silencing means stopping the production of proteins from a given gene.
There are several mechanisms for gene silencing. For example: repression of transcription. In this
mechanism repressor proteins bind to sequences that provide binding sites for proteins that activate
transcription. This repression would prevent transcription of a gene. DNA methylation and
chromatin remodeling provide another mechanism for repression of transcription. In the case of RNA
interference, the mRNA is transcribed but it is degraded. Degraded mRNA cannot support protein
synthesis and hence the term “gene silencing”. This pathway is known as post-transcriptional
silencing.

Question 1C (10 pts). Specific mRNAs can be target for degradation. This can be done by
introducing into cells double-stranded RNA that includes sequences that are complementary to the
mRNAs.




Question 2 (15 pts). Transcription is the mechanism through which the information in DNA is
copied to produce RNA. Transcription of tRNA genes is important because tRNA molecules serve as
adaptors of amino acids for the pathway of protein synthesis. Transcription of protein coding genes is
important because this process produces the templates (mRNAs) that specify the amino sequence of
proteins. Transcription of ribosomal RNA (rRNA) genes is important because rRNAs are the
components of the machines (ribosomes) that translate the codes in mRNA into the polypeptide
chains of proteins.

Question 3 (10 pts).  Yes. Transcription of mRNA would lead to protein synthesis. Production of
RNA1 could cause degradation of mRNA and hence gene silencing.

Question 4 (30 pts).  Primary structure defines the nucleotide sequence of RNA. Secondary
structure results from formation of Watson-Crick type base pairs. Secondary structures include
contiguous double-stranded regions, hairpins, and structures with bulges and internal loops. Tertiary
structure results from folding of RNA molecules into complex three-dimensional structures that are
stabilized by hydrogen bonds that are not of Watson-Crick type.

Question 5 (10 pts).  In cells, DNA forms the double-helix, stabilized by Watson-Crick type base-
pairing schemes. Viruses may contain single-stranded DNA. In that case, the types of secondary and
tertiary structures observed in RNA might form. Under certain cond1t1ons, the cellular DNA might
form unusual structures such as cruciform.

Total: 105 pts
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Aldol Reaction:

Please sec any undergraduate text book.

Q 2. JACS 2006, 128, 13064
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TBHP: tert-Butyl Hydroperoxide
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Q3. OL 2006, 8, 4887
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Q 5. OL 2000, &, 4871

+ EBOR

o7y

OMe

T Nucleophilic addition-elimination

0
Et,B ROJ\’
RO Et,8 |0,

r- - ~ |
0 N Et* +Et,B*
Et,B™ \
2 OMe j)\
RO™ ™ ™y
"\
> D
ROLC. (o MeON”
* N
Et,B '\ RO.C
2 OMe 2



Q Ct’\-b-"x Qu.,vw{ OC,J\’_ 200% CC/‘/:&)

DR m
L) A Coeu A\U[ -—-TJ\S ~/e><'\/ ?QMW*MM

el Law oS 22 A Al = K Qe Su,(TAS=9%Q@
— — TR

ST 4200 M@ﬁv%

'f 0
oX Q\/ = 2 SR X *’g—o&\;\ AL YA o[ﬁ .;_,v_ﬂ-ufkm
,Fow A 9o Yo %-/wv\:gﬁu(\_s\« mo‘(‘"ur‘v\

\}7""&“(5 BOQLQ)V\MJ ;\,{—v&&(ﬂ\-\ S \C\l‘

k”(‘) A, G&k— Lo T ‘Eﬂi vo(—wz‘rmf omer MG eSS

a&, By vl w0 S sy ng{(mﬂgq o
W\«\-\—Vuw\, J k—& Jpéu.wﬁ oD R )
., et~ 400K {CVE AR’ for B e (o
oS letran § (%L —i) A \/‘CJMU“’\} Q@r (b)
A L a\,u&'vu—& — 8 Ay S ogf_ ,%vm T

V\\J m; w\ WVQ—Q:{-Q \Q,QKLQM.._WQ%W{ , ‘chh

VS v el o el e AR m‘cv»&c&-u

QT « X’ AL M\ﬂj\? s fo R Cv

Co, o vvu)\/v’(\ }\(-(2-“« \C\/= %\
{—) o Soetler v bAien e A Spatine vl By Tonn )

AN Qo3 M Vo e e § At c&\m.eudh-z Q»_gd'\u.{
N UOO\AJ 6f U Tl v g a4 00K,

(o v q)\-\ {SIWIVANS Qv = SR Ao v F‘L Y0 et
frmstedng (R o) W\w’w@«s( 2Q) oA VO vwhin (B
Cor 4 oI O-cﬁ\o-& Jgo =4 ’LR\

C s ﬁ_‘e V‘M&(}"\ \mzv 20 ot woMQﬁcF’
Qwﬁ\,ym (’t)méf’ IL m&fﬁk Fom e




