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You haYc lZ) minutcs for this cx!m.
Explanaions should bc concis€ and clcar. I havc givcn you mor! sFcc thm you sbould nccd.
You do rct nccd a cdculator for this exam, oDd no othcr study aids or matcrials arc pamitt€d.

Gcrcrous Fnid crrdit will bc givcn, ic., if you don't know, gu6s-

Hooq Plcdic: At ttc crd d ttc crlm timc. plcasc writc out rhc followint scntlocc lod sigtr it. or trlt to mc
about it
"l plcdgc on my hooor thst I havc not dvcn or rcccivcd any uauttorizcd assiscstrcr on this cxrmination,"

YmrNrm:
Prof. Jan Krhr
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1. (8 pts) Mechanisdcdly, why is the ground state ofrenscrlpdon In eukaryotes more repressed
than it is in prokaryotes, and why does this make s€ns€ in terms of the cell blolory?
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2. (4 pts) What docs the CBP/p300 protein do?
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4. (12 pts) D€scrlbe the changes In Hnetic parddoning betw€en iifandsl-cognate tRNAs tllat
describe the funcdon ofttre EF-Tu GTPase as a molec{lar clock to tncrease the fldellty of
transladon? lnteracdon betwcen the 30S subunlt and EF-Tu.GTP stimulates tlre GTPase. Suggest a
rcason for this
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5. (6 pts) Th€ components ofransladon include several examples ofmol€qdar |t n cry. what do€s
tlds tero mean? Gtve one eEmplc.
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6. (18 pts) Brlefiy d€scrlbe the fundarrental ldea of NMD and why lt is a good idea There are two

models for PTC r€cognidor Name them both and draw a sl<etch for horv one of tlrem might work
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7. (16 pts) Sketch the hybrid states model for tfanslation at the instant that peptidyl tlansfer occurs

in"lude th" name" oithe sites, $e positions of the two ribosomal subunits, two tRNAs, t1e mRNA"

and the next factor to bind.
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[12 pts) Sketch the covalent chemistr'y of peptide bond formation at the Peptidyl Eansferase
center. Don't,worry aboutthe active site residues' N+ (i '^
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Biochcdistry 465 Exam n..#13/l I /|r/

9. (16 pts) Why is RNA-catalyzed rcplicadon ofan exogenous RNA template a Holy Grail for origin of
life r€search? List two RNA enzymatic activities developed in the lab on the way to this goal' What
is the thorniest problem facing the RNA world hypothesis for the origin of life?
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10. (20 pts) Sketch the process ofself-splicing Grcup I intron excision from an RNA, ending with the
formation offuncated linear int'on, What was tl|e evidence for tlle involvement of exogenous
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Bich€mistry 465 Exap fl.ryl3lll Sff

11. (12 pts) How can a riboswitch work as a negative feedback loop for regulation of pathways like
amino acld biosynthesis?
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13. (6 pts
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) What chemical mechanlsm is common to riborymes and DNA potymerases? Why does it
sense tiat a primordial RNA active slte could have be€n r€adily replaced by a pro:tein active
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Biochemisrry 465 Exrm II-,t/I3/l I 6t
14. (16 pts) How could you use modENGoDE data sets to look for a connection between regulated

?lternative splicing and chromatin modification? (what techniques would be usedt) vtriat might
be the next step in discovering an act l?{me1*a,nism?
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15. (12 pts) Give two pleces ofevidence that pre-mRNA splicing evolved from Group tt self-splicing
RNA why is the u4 snRNP eiected before chemlstry is done during the assembly and actvity oi
the spliceosome? What DNA r€pair system is analogous?
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Aiahcmiltrv,|65 Er.D tr.,1/13/l I

17. (3 pa) What is tlre evldence from genomics that ther€ is at l€ast as much important non-codlng
sequence as thert is coding sequenc€ In tte human genome?

(,1 pts) List one topic tlrat we covercd tn class that you found unlnspirln& and one of which you
would llke to heal morc.
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