The Open University of Sri Lanka

Faculty of Natural Sciences
B.Sc / B. Ed Degree Programme

Y

| Gepartment : Botany
Level ’ .3 ’
Name of the Examination : Final Examination
Course Code and Title : BOU1101/BYU3301 7
ORGANISATION OF PLANT CELL AND PLANT BIOCHEMISTRY
Academic Year 12019720
Date , : 19™ December 2019
Time - 930 am—11.30 am

\Duration : : 2 hours

General Instructions

1.

|

Read all instructions carefully before answering the questions.

. This question paper consists of 6 questions in 4 pages.
. Answer any 4 questions only. All questions carry equal marks™

2
3
4.
5
5
6

Answer for each question should commence from a new page.

. Draw fully labelled diagrams where necessatry
. Relevant log tables are provided where necessary.

. Having any unauthorized documents/ mobile phones in your possession is a

punishable offense

. Use blue or black ink to answer the questions.

. Circle the number of the questions you answered in the front cover of your

answer script.

. Clearly state your index number in.your answer script

/-
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* Answer any four questions selecting at least 2 from each.section. Answers to the questions in

addition to this 4 will not be considered. D& 6mOeSY gE® 2 W BH evrn & 40 8¢ud,
B0, 600 56 40 30Hd yEude eiiegnm 88 nd contsemn ®0H ENE. @it

LGHNSIBHEILD GDbHULEID 2 eNarTésamen CHIHASEBUULGIL 6T H6G GCasallsEhs G Ugleailsseayib.
4 DG F@ BT CHsTaNlFHESHTeT LHOGHN &EHSUULLDITLL F).

SECTION A

1. A protein named as ZIP1 was identified to be involved in the transport of Zn** in the cells.
This protein was labelled using a radio-active isotope to identify the location it occurs in the
cells. ZIP1 o@es wemidstes! Zn* ewunm 80w w 8885l ogddmne. dv esaced
8DB5 S wepn of® B, 080 eyddme 8BcwmBE @B wibm mo8xy
BEma BOm 8 swssafayer In* sL_gasliu@aBed anig Pl ereriu@id yggsis
UEG SR LISTSE D60 _UITOTLD $!TG§D1’L}UL:LQ_@6;@‘Q)Q. @iysionegy Hevs &6 g
DD DBSHTT Q)L S0 oyew L WTGTL) HTHILISHHETS SHICFmPD LT Rt _w

FLograiudesied @i a0 Henerg).

a. Give two radio-isotopic labels that could be used in labelling ZIP17?
298 eridme BEme BB mbm mewd DBRCHEE L B ecms
etOrdm. '
ZIPL sowid A Greusp@ Lnalsssany i SRIECsTAD LT @ gt Gplser
O OF-ATS

b. Briefly explain the method of radio-active isotopic labelling for proteins.
BB 5mBE e@dBm wbnewst oylds? s B802 gmneeme mdn Cam
Buwoca®a esomBst Budnd wdsism.
o8B Dsns sGigCsmApum () swgreallured @alulRse® (pepillamers &HEs10TS
LIl % (5.

c. How can the method of differential cell fractionation be used in identifying the

location of the protein in the cell?

6enE mBmIm HPe 8851 egddmne senced vdfn &t wernosies! emeee?
FEFD 1 {T5SEGT Yo LaTL_Fang SadL_UITENL) STCRTLISD (& GTRIGH TN @ﬂmg@gwﬁ@w
Fevg siesri_m_sv (penpuflenar LLETURSS (LI tLd.?

d. Describe the method you could use to detect the localization of the protein which is
labelled with florescent dye?
uBam B8 ©8sT Dl osd g egddmwn! ddumen 8 gufl gumade wgmw

O Be® Bde dnd misim.
yGerngaer smugGerne @R RaISeT epevLh L{FHs S g{mm@zﬂr_sﬁﬁmm el
B LWeSTLH(RNSSS Tyt (tpemp uTenen LIRS @GBS
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e. If the protein ZIP1 is associated with the cell membrane, briefly explain the possible.
functions of ZIP1.
ZIP1 egddme BE0E® sdEe ) 085D sbfl me, 88t 908w w1 wamswsy
o mBsd v egsim.
ZIP1 ypsiomeg) sablinarFaigyl 6 @ms&aﬁﬁ@@g’gn@ﬁ emigPl @)eir gng@lwiomet
Qamfleney GG&HSLDIS allons @,

f.  Giving reasons recommend the most suitable type of electron microscope to study
ZIP1 protein.
ZIPlegddme ganmaed gian® gecaedin it @18Ee ovly (H08s) Aleda
@dﬁ:{’m.

| ZIPlypsg@emen SHUSDEG SBFaray, ClLITBISnTeT @@)g&@m&r I SIS HHETL 1]

QU FBUNHET STTETEIG6H HHF LITBEH DTS5

2. Proteins and lipids are the main components of the keto-diet that is widely prescribed for a
healthy food ‘style.lit is said that such a food style significantly reduces the exposure to non-
communicable diseases. D@5} mnEed’ cwds adarim gumdent 600 ece Bedd
S gmd Bede moB. egddn o 888 68 ginm 2:adm 0. 680 gund $DdsY @85
o7 erndy odde wde w8 esemym ec® gEmOD B8 ted. SH6nere ewrallwr (g e
Quingsenia Lygsid wpoid GeLL Qaser G)@ESeng!. Gena: g CuiraGhuwmar
QUITHQUEETGT 2_eRTQY 1T, QUPESLD et Fseraled aNURSSILGEIDG!. @6l 2 enTay L
updsonarg Gasnppr GETisesss wpsd CETRESMS GEWNFTLOIGT TR, (HEDDSH G LD G168
QEreveutiLBE DS

a. What do you understaﬁd by a ketogenic diet?
Boedd-tmm s esiems! 20 B0ewsiesy R®mq?
QO penCuwiehs-2_swrgy, sTarLigned B eflermigaig uims?

b. Outline the biological process of synthesis of proteins from the genetic material.
yedHD D1 B8 ouddn vdodeme Bedm aumde menlsy ¢Hosin.
Ol wulusd UsTigsmEenalGES LTS CsnEaE o ulfue GleupLim me.
Garig i (B alerd (Hs.

¢. Describe the general properties of amino acids.

¢ Bemd e®EDE owug Qe Bund WOsTm.
218 Cestn oyflevgFiest Qingeures @uictLsener a9 LIHGEGS.

3/6




d. Describe the tonic status of the amino acids when they exist in the dry state.
Bl (bee 68n) nffd wden sddn ¢ @8end ¢®ElE gulimdar &Dwbae Sudmd

Sletatal
2 e Blevew BrpE@d Grng onfGarr giflevgGiar anm Blanevenis el LiflsEs.

e. Explain the importance of membrane lipids in cellular homeostasis.
eouEem 68838 8D 0B e sOE B8R O Diodn® Bdnd mdsTm.
s@ @ Fig@L Blamevuied sevbloarsaraileyerer @edt il g er (paBlugsesE et
aflers @a.

f.  Nustrate the biochemistry of synthesis of carbohydrates from lipids.
888 08 mealnBHeld wwedumed & Bmn 0ouddmedm BmdEo Bdoems
OB,
@y S mig srG8urmasGnpny Osrggseilsr 2 ulf@remuearalivima

afleng Ly, UL mESERL_ 6T afleTs@ae.

3. Digestion with restriction endonucleases and pdlymerase chain reaction are the key
techniques used in manipulation of DNA and in genetic engineering. 8@ dxioild
sy Bedes 88 Bg mdn 8dma ey dnebedmdm 8 gBwomd (PCR), DNA mined §
@B thm 9-8esid Bemeds ¢ erecedn yihm EE8Bwe B0 ed. s Ruu@Esgsd
sy sfeflGuaser wpnnbd GlurellinGpet Glgm_g smiElells GrEELD TRTLICDOI...c5TTaST
Ffum _ewg eyNy, eow onpplueingged wpnith S yflavwuiiuesd Gurdlulueda; (ggmet
Bway Carevrs LLGSTLIHSSLILIQBETDS].

a. if the following DNA molecule was digested with EcoRV and Alul enzyme, line up the
fragments in the way it occurs from anode to cathode after gel electrophoresis.
wom & g DNA 459, EcoRV sn Alul éxfel® Somewnst sAndm 8 emdd
esd Sonnd woBmimnd wy meems grendied 80 mendde ¢mdy vdEm

grmnde e O,

t9adrau(mih DNA ppovdanprasigy EcoRV tommyth Alul Gumapeupplerted sulliim ant pgman,
Qeed srev8BrnGLTFRFed o Carn g ellmpa $8sm 19 Bl tirenguled HeT
SIGTRSENGT GUFlanTL 11 (B 5.

(Restriction sites, Alul: AG|CT, EcoRV: GAT|ATC)

>NC 003C071.7:1717833-1720526 Arabidopsis thaliana chromescme 2 sequence
S ACTGTAAGGTGTGAGCTTGAAAAACTTGTTCCACATACGGTAGCTTCGCAGTCGGAAGTAGAT

ATCGTTGCTTCCCCG GTATCCGAGAAAGCAGCTAAGGTTTCTGAAAGTAG CGGTG ATATCTTTGC
AGTCTGGTTCGGAAGGGGATATCCCATTCGTGAGAAGGTTATGGAAGACTGTAAGGTGTG 3/
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Using the shortest fragment from 3.a above as forward and reverse primers on the
DNA sequence given above, illustrate the steps of the PCR reaction that takes place at
the following temperatures of PCR cycle 1. {You may cite 1% 30 bases in the 5" end
and 3' ends of the strands and use a dashed line (----) for the bases in between)

owm 3.8 sBmdm mEn® DNA edde oud 8y 850 yod®m (primers) ece eom,
& 48 ¢¥yd0 OcE gum DNA ganed dygdedmdn o8 ghfwed (PCR) ved ene
Beom agc Bowme mosim. (0 omf pded 3' ww 5' axfpesid gl wd® goc 30

Bt eosiBO udgmsl wed. enc® 8 ved B goBsY () ¢trim.)
BuoGev Gt L DNA @)ev paafeir Bg, Fpflu giewrPaener (3.a @wis) (peiGearnra &l
wppith e GenmaGiur (Fevmioisermsl) Lnalge Superer Qarliugleravuiied PCR &ipmF
e td I @eb pevL_GLimid PCR g85480 Lig sener aflerdsiu gBlear o galluy e
oNond@s. (@evpliar 3’ upevar wPmith 3’ (penerulled pHed 30 HTTRIGOTLD Bmiaeir
GBI eombd ygsIL e LjeeNEGaimt g enesr () STImSE@GSHant uflew
LU S5aD. ) -

i. 95°C i. 60°C iii. 72°C iv 90°C

List the main chemical components included in the PCR amplification mix with their
purpose. '

PCR gem 8geamesd gf gihs Smwefim (O c@dn onmd Sded mmwsd

- qus)”azﬂ’m. -

PCR 10&6Li@m&@ih swaey yger CurasgsGinsns Glaman @a@Ld; @) aiiieT
Gafenausafiar 1o aer UL WenaS STHS.

“What speéific regions in the above DNA should you identify before it is translated to
produce specific protein?

@® Hun egddmaent OO 808nmnwd eud, gun & g8 DNA ge45ed wemnen wn

Bedds yodn o®me?

afGoyt_ Lypsgeng o evirss Gloml Quugliys Gauiaisp@ wper Giogyerer DNA e

e1Bs EpliLimet uGBenw B SjeoL_wirertd sremGeaesT(RLd.?

It was observed that the PCR product of the DNA reverse transcribed from a mRNA of
a gene is shorter than the PCR product of the genomic DNA of the same gene. Explain
this phenomenon.

©® thmamd amcs MRNA gD y8-80vdmdens 98s) Bodm DNA geged
PCR & et 08 thmoed SemdBm DNA 8 PCR 8cwd Dih ond 20 Alxisene w0
#D. @88 eBdBe v &8 »irim.

@ ootssyefsr MRNA @ mps GarBammas (ArRCw@EssLu@w DNA @er PCR
aflenerGummparnengy o G5 wmptbriflus DNA ileSippgr Gluprici@is PCR '
G}QI@WQUH@@‘%?QQ}LL.) GGG er g{mgn@ﬂe&gdur_'_p’gj. @ar @uerSenar aflens s,
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If you were asked to describe how a GMO is created to a GCE A/L student, how would
you do it? .

s edmumE 857 BECrenw D gud 8 ¢ em o (¢ /evg) Busid Budnd md
@HIOBT EWEEIE?

Li4(p QUTesTg GTRIGUMT] 2 (helnEsLiIGIEang e1ea B, GHL sLiti 19 (FEST6D 1o
g% () LOTGHIGI(FEE @)Sean eTeiaumnl eflenm iR oo,

SECTION B

4. Write short notes. 63 ©0®d Busin. fim GMIIL TSRS,

a.

b.

C.

Transport of material across membranes.

80 ©dw Bebm ¢ a8dume.

GoairaeafiD@ HOIGHIGT LISTTEEBISHRGT &L SH60;
The eukaryotic chromosome.

wrsglnm Dimedne.

wgsAGuwm 1_mafllear flwepissis;.

Symbiotic Nitrogen fixation.

2w88 »HBYus! B5RT8.

@6&@7@@@@5 ENBSFEGH LIEIEHED,

5. Discuss the following; s®® g tHo8 8% oS, Aaeugaarapeant] LpH elamBdsaih .

d.

b.

Complexity of ribosome and RNA interaction in the synthesis of peptide chain.

5086 0O vwedsaedd cBeddend® ww RNA gnd sbfin woBla glnlfodiae.
QuiiengL #EReS CsmEgseda eapCrrGsrmiar Reswaaenw wppnd N yuder
E)enL_SmiassL0,

Structure function relationship of polysaccharides.

eenBEumcld DE Dyved ©n wanned sDAD wdgmd,
vasEEe gL (Raseler UL ey GlamAoun g lgm by

6. Discuss the following statements. 5®o ;56D g HHY H 0D oS, Nsraihih daDridsmen
66T &G o Lh.

a}

b)

‘Enzyme activity is regulated through a range of processes from the synthesis to
degradation’. ' ‘
‘soedeFumed BO 3¢03@ ¢ulDr Hwdf cogn Bded SxfuB0LeE Huwodst Hudme ¢d)
‘Qar@ssaidlmEs Mfamasuam g CEupuT® aeng oty efssaale) GlprE wsiseles
QurwpLim_rerg pem@GUBRSSULIGR D

‘Applications and implications of the Genetic engineering’.

't @eSentd; Beoed wadnwst ww g Dww'.
ooy fenwuiled Glgmyfled mi LgElear NpGunsipd g6 alenargyser
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