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Secton’ - General knowlege (1 mark each - Tota 7 mars)
Plsss nswer witinthe provided pace -k soe youramwers cles and egble

5. Wrich type ofcll desth nvlves celiaryi?

2. Defie micshagy:

Contrledrequlaton of th nurier of miaznonds AN reaval of Gamaged miadondrs
Both clementsnecessar for full mars, onepresent 05 marks

i s NOT programmed coll deat, 35 mitchondria renot el

RT——

andwhy arethey relevant o cellr sgnaling?

They are mcrodomains Becep sl ares o rgios] o the marbrane hat re i T SANEpds
sndcholstrs. (0.5 marks bt sphigoldsan cholesterol MUST be resent formarks)

Accommodatelong orarge ransmermbrane domalnsprotinfecepors 0.5 mars]

4. Defne a0 ks ragment?

Shor complamentary rand of ONA Gbianed b dcontuous epleston {1 mark]
o

make p the lgaing strand —dos o the arietation of te arentl tand 05 mark)

5. Oncethe ANA pimers have been removed, whichenzyme I esponsbe (0 sel th nics lft onthe
oA stang?

__ONATgase_ ORIgase (05 marks____

6 Nome 201t 6 wayst endasignlansduction cascade: (2 marks)
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+ Ugandremoved by neighbouing/distant tisue

© Ugand/recepor removed b endocyoss

© Ugand degraded by extrscllua snymes

+ Ugand aken up by afacent ol

+ Insctuaton of signa vansdoction pathy

+ Inactvaton o the receptor

Secton CFillnhe lanks /Associate (1 mark each - otlof 37 marks)
1 Complet hefolowingseences sing the mes aproprat erm: 10 marks)
. Usingthe fallowing figure il he blanks:

| g

:

Inorder o become acated, s type of recaptor,a memberof he
___receptorenaymelreceptor-enzyme lyrosine kinase = 05 mars; 35
It ot class of trsnsmambeane recepors (2worts) s
of transmembyane receptors il ave bound s gand. Tisleads 0 the
_dmersaton/dmer ormatin. of the recepror monomers.
T ansbesth eceptr ta _sutaphaspharyte (sccep -
Bhossharyiate, 00 NOT scceptony phosphrytel___specicamine
sids i s catayccomain t bcome flly actve. It cannaw teract
with rotin hat have 2 secifc stuctural conformaton doman,
namedtne _2_ domain,such s for example th protein
PLCorPSKIPI3 - 05 mars]____that canbind directy without
the usaof adptorprteins. The scthatonof s type ofreceptor s
ssociatedwith elularresponsessuchs5_rawth OF s OF

ferntstion O dision R ncressed metabolim (gene transcrption

orgone rgulation =05 marksl_
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. A chemicasustance thatt nto 3 specifc inding st o the urfaceof an tegrl potein s calied
5 _igand___ Tisinduces 3 change of_conformation_for that protein.

€ DNA epicaton s accomplished by st unwinding the ONA. The enzyme _helcase___ crries

out this important sk The additon of nuletides on the daughter srad is shaays o at the

F——

2 When consdering RNA, what e thre things tht s difrent from DNA: (3 marks]

31 __The sugaribose (and not deonyribosel.
5 Single srand el (not douiesran)
O NoThymineony Urac

Functionsclements re ot scepted

3. Compare the o llowing eceptrs by completing th bl blow: (3 marks)

Crneria ntraceltar receptor Tyrosine kinase recepor

Tgwdpropertes Tidrophabicor popic ephic
Smalabltodifusescross | Can'e ifuse it membrane
membrane ermincogy mustbeprecise)

Wi e ot reeatar Revatan of efectar e
Ugsndandreceptorsctasa | Inacelar responses O changes

sctvation gl ranscpton factorand b 0 | 0 gene ranscription
ogulatoryclements o change | MAPK + gene rnscrption

ransducton mechanism) | gene transciption Reguitonof 73 ongoted channet

ont

Maitain 2 actve
Maintain 82 phosphoryiated
threforemacte

Exampl o acoliar Reducion f sl wanscrpion | Cakcium sease
a5 resitof cotol Actation fgene anscrpton
esponse btained {any vald exampie s sccepted; | Suvalvia 82
Steroidresponse clements and | Inhition o apostoss
soxhormane sldosterone, | Cllgrowth
resinois etc) Producionof eccsancids
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. Asociate thefllowing moleculr structures ithth chrical messengr ases (3 marks)

Chemical messenger classes Choice of molecular siructure

Puine

Ges

Ecosanod

Aine

w0/

o e o

) f

0
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5. You must convinc your colleagues that you have confimed wheh o th three ONA repicaton
model s corrct. Name th tree DNAreplication models, name th corect modeland explai your
experimental approach o validat the corect el (6 marks)

kot for naming madls (13 corrct g L mark, 3 i of s corec e 5 marke
+ semconseratie
+ Oipersve

Meselson Stah exparimnt 1 mak o each lementy

+ Growbacteria n 158 medium — itrogenous bases have now ncorprated 15 during DA eplaton)cell
avion
+ Tramsfersomebactri o3 14N meciom and sl bactria t epicat (ki ssmpls e imerecird for
ane and then 2 ol dion ).
+ Compare the N compostion or ca b implied b ocking 3t diferent bans)of ONA by usingsediment
conritugaton
© Compare the DA of the parent eneration and 2 subsequent eneraions;prentshowd b all e 15N: 1°
en il have 115N a1 14N strand and then 2 gen il ave 2 detica o 1° g, an 2 compieely 14
T can ol occurfollowing the sem-conserate mdel R semi-consevativ mode s corrct
s not that tudents ca s the tems heauygh itrogen o replace 150 3nd 1N resectively

6 Her s 2 sivand of DNA. You must denty o the strand whee relcation of he complemertary
trand would begi, st thestes and enaymes that il cary f ut ad proidethe sequenceof the

complementrysrand cbtained (5 marks)

5" TGCAGTCGATCGGTA 3"

05 marks o nictingreication sar e (red rrowl, We want 3 sens tat replcation sats atthe 3 end ofthe
it and or the § end ofth newly eplcatestrand.

1. Primsa lace n A primer [concep of NA needs 0 beprasent)

2. ONA plymerse l (sccept 3] an siing clampproei ecognize doctie st portionand begin completng.
th complementary stand scing clapnecesary or bl mars)

5. Once compete, DA polymerase | sccept 1) wil epiace esch RNA nucleotde for 3 ONAnuceotide

O lgasefccept gase] wi el th ick f bhind by DNA pol 1 ther bo than phosphodieternamed,
dedoct05 marks)

Obtained sequence: ¥ ACGTCAGCTAGCCATS' (05 marks —al o nothing —orenttion neds o be resen for marks)

n
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7. Competngthe image blow, escriv the clllar ignaing mechanim that il accr for el tat
receives  lgand bringing 3 pain message, such 3 gtamate. Be sur to dscrib 3l he steps of the
Signling mecharsmlading o the clfs esponse by producinglocal mediators f pan, fcsanoids. (7

mark)

e

Binding of gand then changes conformationan rerults/atates the G proten
Th i subnit axchange s GO for GTP and it changes conformtion th exchange needs o occur
priototep 3 f mentioned sfter st 3 decct 05 mark]

Slowing 1o disocatefom beta nd g sbunts

@ Gptotein moves 1o phospholipase C and acvates i 1s s the amplfe enyme) OR lgha subunit o
phossholpase

Phospholpas Ccieaves PIP2andreleses/ceaves sacond messengers DAG nd 73 (concept of
relase/ceving needs o b present for full marks)

DAG emains membrane ound and s urther modiied by phoshoase A2 o arschidonic scd
Avachidonic ackt wil b further ocessen th cyclooxygnae pathway 1o producepan mediaors uch 5
prostagandins (f arachdonic acd makes rosagandin, 05 mar]

NOTE: I student useth ponygenase pathy 0 producelukotenes, v oy 0.5 marks o s it
 Thellpoxygenase patha s i  wayt obai lcosanoids rom aachdonic i, but his eads 0
Jekotrines, messengers ol I mediaton ofinfmmatin,not g
 There 3. prtmrks for statig hat arachdonic acd makeslukotrienes
© 1fmora than ane patay described ONLY markth st pthway descibed

n
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Secton' - Long answer questions 10 marks)
1. Draw a colan th relevant organelles, receptrs etc. 1o expan he reationshp btween calcium
ogulaion and th ninsic patway of poptoss Make sureyour i th sements o your rawing are
coary lbatled You mstinclude a writenssglanatonto complement your drawin. (10 marks)

Dravingshould have  the folowing lements ey labele: (2 marks ol eah lement 0.5 mar]Eements st
e cearl labelled o receve marks
" gointof ety for calim t the lasma membrane (vlage ated, gand gted, et
« Gl n € and miochondrta
+ Mtochondria
+ Endoplasmic retulom
+ Cuameioned
igaer of Apoptoss (L5 marks 5 mark o each lement]
" Trgeror spoptot res,abence/nactaton ofgrowth actor, i, harmone, ytokine, )
+ Dephosphonytionof B 0 sctuat i poptotc cascade
+ Bad ctuates sk

signaling ascade
T leads o changes i ity of 73 gated clciom channel o ER (BB fcitate 1P inding o tat
ehannela relesing cacm from E8 - NOT necessayforfoll mrks 1 mrk)
82 was educig that ffnty and keeping calcom e 8) (1 mark)

+ Calum rleasd from R willb aken up by mitochondrs (1 mark)

+ When concentatonf calum nmitochondria s oo High,thecrstae il earrange (05 k) and he TP
(permeabityranition pore] wil b formed 0.5 mar] allowing
+ Cytochrome  relessed by itochondra (L mark)

+ Cytochrome Cowl bind 10 Apat-1and caspase 9t form apoptasemes (L k) ytoehrome ¢ Iked 1o
Spoptosome ormation (0.3 marks

« Apoptosomes wilallow actatin of the caspasecrcade 1 mark)

+ thatleads o 3poposts (vidence: ytoskelta snd cytopiasmic vinkage, uciear ragmentation, bebbing.
phagocytoss of apoptoic bodies] (1 exampl ncessary - 0.5 marks)

+ Caspass and cliom allow o actvateScamblase/fippase —the eniyme that lows toncesse th eression
ofphosphatiisering n he uter membrane and el for phagocytos (05 mrks)

Vou have completed the s econd midt arm exam. Home stretch t o t he final beg ins!

5
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BIO1140 Introduction to Cell Biology
Professor: Dr. Caroline Petit-Turcotte
Midterm Exam 2 - Version FF: Saturday March 214, 2015

[ —

1. T camis w15 cfyur ek

2 Yo hve o 15minges 75 i) s o csam

3 W your e ek ber o ot page, ke Your st ner 1 5200 ol
ol sbseqert pages.

4. Youshoukc o wing el s am oy cos, g o

5 Whon i rchod o ke TA W 0ome ek L cur e Plase e our s
g ot 15 e

PatA Peiucns Ot} Mo Crico

1. Uss panc. sl cry oo e fr cch of s 2 e chi umsicns ccty o e conpuer
can e (Scairon) Do ap b chan an arsue 1y s . This i borcccd s
oo, Youwd nesd anewScaon et

2. Folownnson b e Scrkon shost -k sy ke you ket e
o i i 801 4OFF

3 Tl crover chyar o 2 s it s e, Mk sl oy arswer cnthe
Scankcnbutrs e o s U You  NOT o ghen et mo .6, Arwsss
arpeg o o Saron i o matod

Par BD rucons (54t Lo e

1. Youray wil ik rnpa. 1 you chooselo s pencl.a kg v et bo v
andi e dceon o e o e cotor.

2. Pl proke vl arswer b 3 queskrs i 1 5paceprovced, Yourey s pntfom &
o s o el and corpies

3 it b gen i sl c okl wing Otz vt ey

& Youmoy use adogramasanad tta  aram sion wil nol constuts 3 compistaarswer.

Good luck!

Student Name: CORRECTION KEY.
Student Number:




image2.png
Version FF Student number:

Secton - MulileChoce Questons (20 questions -1 mark each)

Plasetransferyour answers, npencl 10 the Santronshee provided - we wll ot ransfer answers

5 Wich o thes i ransiocated o the autr afle of the lasma membranet iger phgocytoss?
3 Phoshatidethanolamine
B Sphingomyelin

@ rosshatdycholine

2. A call rlerss 3 chemical messenger, and ater  short time spent in the extracellar space, s
messenger binds 5 receptoron the srfce ofthatsam cll. Whichcommunication path s his?

3 paraeine

B ndocrine

Aesccine

5. Wichane ofthe follwing celsr consequencesis nt related o capases?
5 ot N fagmentation
1) Ctoplas and el sz sinking

@ isruptcll adhesion snd e being

.1 you wre 0 ook s el undergoing cell desth 1o campare ecrosis and spoptas, which ofthse
observatons woul you expect o see i necrotc el

) Decaing mitochondria

1) Rearangement of the crstae

otoss of sdhesion

@ Condensatonfthe s
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5 Callar communicaton can b rganized n tree ke steps. Which of these statements s T
it tooneofthem?

5 The signal s relayed o efectors  the cll.

) A ligand s recaved by th targt el

©)The number of mitachondria mst increase.

)T argetcoll niates changes toakdrss th igal

6 Which one f these chemical messengers is 3l to iteract withtransmerrane AND itraceliar
receptors?

3 crenalin

o) Nitric oxide (NO)

Qnsin

@ aceyehoine

7. What i the maor dference between inal transducton cascades sing ntracelar rceptors when
comparedto usnsmembeane eceptors?

2} The ligand and receptor are both partof the transduction

e lgand s relevant

) The receptor doss ot have 3 gand binding ol

The cscade doss notesd 10 any changesinthe el

. Which fthesetyps ofproteins would b th desl canddst o 3c s 3 igand ated on channe?
) Monomeri ntegal rotein
1) prenyanchored protein subunits

o Cacium bioding proten

. Which fthese s not a fficient mechanismto end cellrcommunication?
‘o) Actiation of 2 gene transeription factor
) oegradation f the gand
e nactuaton of thereceptor by hossharyiton
@ Endocyoss o th receptorgand complex
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10.When mitohondiabecome damaged, wht rotin,in order, wil thy express o thlr surface o
ragertheir st tothe sosome?

3 Pikand ok

) Ubiitinand ink

@ parkinand ink

51, What s the coordination of celliar pattways aimed i avoiding futle and contradictory ycles
clled?

3 gonsm

Binistion

asmergism

12, How i Hershey and Chaedemonstrate tht DNA i responsibl o hredity?
5By tacking S radilbelled DNA i .coand i progeny hages
)8y sing ient stsinsofStreptoeocus pecmoni i mice
)y tracking P radiolabelled DNA n .coll4nd n progeny phages
@8y using nomvistent scins o Sreptcoceuspneumoniain mice
e)tene of the sboe

13, Within DWA, nuectides arange themscies i3 speciic pifg. Wha s the proper paiing and
hyis e ony possible arangement?
) Purig and Pycimidine; becauseth diamete ofthe hl st be grterthan 2 o
) Puine and Pysmidine;becaus the dlameter o the hel st b approsmately 2
Pune with Puin; because thi s the nly conformstion that exds . elx
@ ytimidine with yrimidine;becaus s s the anl conformtion that eads o3 el

etene of th sbove
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14.Duringlongatio,eschsdional uclotide s adtded o the trand...?
). by oining its phosphate group to the 3 C of the deoxyribose:
)by iing s phosphategroup o the 5 Cof thedeoxyribose
.5y cining the nitogenous base o the 3 C of the deowyribose
)by iingthe irogenous ase o he 5 C o the deosyrbese
e fone ofthe above

55, Th flow of gnetic nformation can oy occur in 3 singe diectionsecording o the Cenral dogra
of moleca bilogy. Therefor,which o hee tatements s acurste?

) Tranlation=> Replcation-> Transerpton

) Transcrpton > Replication > Transttion

O Transiaton > Transeription = Repication

16, Wationand Cick i  prety oo e a5  how DNA ws ableto reicte e, but acked the

1ol 10 prove . A few ysarslter, who ws sble 1 desin an expriment 10 prove the replision
model?

3 Hersheyand Chase
b) Meselson and Stah!
O Gelfnand rederck

& AveryandFrankin

7. Wichof thes ststements deseribes th ol of the primase?
‘o) Assemble a short sequence of RNA'S' 10 3 to ecruit the DNA polymerase:
1) Asembleashot sequence of BNA 3 t 5 o recut the ONA polymerase
o Assemile  short sequence ofDNA 1 3 1o recru he DNA polymersse
) Asembleashot sequenceof DNAS 10 o recrul the DA polymerase
etene of the above
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58,6 protin re acualy three protinsubunits. Whchofthethre /e NOT drecty mvlved inthe
s

51 The bta () suburit

1T gamma ) suburit

) The alha e suboric

19, Howanincorectly mismatched uclotides be corected?
5 uceotideexisin epar
B Telomericxtension
aRestiction entymes

ey cannt be corrected

20, What i the most powertl techiaue (o produce 3 lrge number of copies of 8 arget DNA
sequence?

) xerox machine

) cloing

) Polymerase chain reaction

@xrayerysatography

You have completed section A; please continue to the

next page for sections B to D.
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