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Preface 


1'hl$ thn'd edition of Tliolug:. Labonttory lIIanuul S('me tel' 1 hac hpen published to 

meet tilE' H.-eds of' Htudf'n t~ taking l:3inlogy COllI'S" in Pusat Pengajilln Pm Ulll .....r~it i 

(1'1'I'U1. Universi ti falaysio Sarawnk (liN1MA!:», The purpose of the manual is 

to pr;J\ ide Ih,· st udf'llt" with:;10 urga nised. inr... ti'ace lO enabk Ihem to un rlel'"talHI 

laboratory n"pccts ()r hiolog) as well Bti making Icaming anti und..rstllnding the 

lectures better, 'I'hl' manualhus been published based on ((,\'iews from PPPU I:hnlog) 

I .. ,,)LIl'el'S and advice from '•. pert s comprising uf cX\Jeritmc"d lecturers teaching in 

uegrel' ('our'"s i 11 ll~ IJVIAS. 

Eaeh section oCthe mao\l>,1 ha. h" 11 de::<ignl!d according (0 the ST:lnUflrd of ~cienti ),c 

r,~port formatting. f n Introduction. a hripf overview 0(' the practi<'al," t'xpi:1m<!d to 

help the MlHlents hll\', belte!' ide!! a mi untlel'~tallding uf lhe pract ical before Lhey 

Mart. Then, folJowed hy Objectives, whirh ,tate Lhe aim of the pra('twHialld ~hould 

be achi",vt?d at tll(' end of the session. In Materials, a hs t of mateL'1.'1J::; indmling Ihe 

instruments:lild apprlratus u~ed for "Heh practical i" prE'pan>d l UI' tilt' l'deL'oenc". In 

Methodology, stpp-by-"lep proccuul'e 1:< t'xp lailled In detai to guid" !'tUell'I1l" in 

carrying out the prattwa l I'orrf'rtly. Results section is wlll'l'/' (hI; ~ t udeJJl~ rccord 

important resu lts ami find in~!; that tllt'y have obtflined. Discussions sec tion is 

/01' thl' students 10 I'xlJlalll t l", result" that thc~' h:'l."" lIhtailwd to relute with their 

lemlling uruts, before rtmciud1l1g it in Conclusions section. 

The ,,1Olmal is ;,bo filled wah sev('l'al tHldi t ion;3f f('alllre~. lim' of it i Ihe t~'H - llfr 

ed ion to en,lb le the li t uden)" to subm iL the re \Jol't at the en d of lahomtof)' session 

ca,ily . R,'sjdes that. till' topics of the 1)I'adi..,, ) have been aHanged a('conlin..: In tlw 

we('kly Icarning uni tS 111 1il"lH'"d~mic ~e~:;ion . Note's are alsol "dud..d for th,-' ~t mlent 's 

I(ui(i.mce. Relevant I1gllres, diagrams, and tahleR are iocorporntl?u tn f'nhnncf' t Iw 

lInde)'sll;llld ing of Ihe description in t he manuaL Po~1 Lah.,ratory Questions are also 

prepared lOt onl j to nc>usurl' ehe student's 1lI,dl·r~(Hnding but a lso to ocniwllc'" ilwlr 

under~tand ing- 01 the pradical procedlu'c and recognise it~ applications. 

Tiwl'pforf' , it is hoped that the publication of this PRH 1026 Biology II Lahoratory 

l\lllnlltl) will SPIT", ,,~ H meaningful ~uide for the , tllrlt)n ts in performing their 

In itOl'lIt nry s"s~ions . 
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LABORATORY REGULAT[O~S 

STUDENTS ARE STRICTLTY PROHIBITED TO ENn~R LABORATORY 
W1THOUT PERMISSION FROM THE AUTHORITY (LECTURERS, 
LABORATORY DEMO~ TRATORS. LABORATORY AS I TANTS) 

1. 	 A!tenrl:mre l the lauoralol'.' i~ romplill<ory. An officia l and r"cognized 
Medical \'rllfklll~ is nedI'd for student" who lire unable 111 n(((>nll 
clAsses due to hNllth reasons. 

~. 	 St Idenls must Ill' pllnctulll to their prncticfli cla,s_ AllY la lt-'{'onw)'s viII 
not be permitted to enll'r laboratory. 

3. 	 Students mU~l always weill' labort1tory coat nnt! , h(),,~ _ Sanrinls or 
open toed shoE'I< an' strictly prohihllL'd in the laborllTory. 

-to 	 R<-'Hr! and follow all dir(>ctions Or Illet horb of the experimcnUprar iral 
exactly as rlwy are wl'ltlen :::It Id nts should he preparecl and under 
stood all the procedures hefore th,. practica l class. A,k Ihe lahorAron
demonstrator if lhere a re an\' doubts about ony purt of the e\p"l'inwl1ti 
practical. 

5. 	 St\ldeltl~ >Iro not alluwed to cat and ,It-ink inthp laboratory. 

H. 	 Student,; mu -I wear saf;-Iy goggles "hell working with rh;-mlcflb, 
burn{·rs. or (lll\' substance thal nllghl get inlo I he I'Y"". 

7. 	 Stllc\elllB must WNlt' glovt'~ wh ..·lwver handlin' danll",rOlib ,mri 
corrosi \'e chemica I~. 

f-l. 	 J(",,,,, the lAboratory area ..\"al and t idy_ All lht' instruments must be 
al ways kept 1)(>01 Ilnd dean Never handle ,my equlpmenl unlp~s it -,; 
stated in th(> l'xperimt'l11ipract irn l procedure. 

9. 	 Be' sC!nolis llnd alprt WhPll working in the lahnnllOl". \I,·vel' mi: ' dwmicals 
just [01' fun because they might produce dangerous and exploslVl' substances. 

10. 	 D no! waste any ('henllCab nnd t'lku extreme ('arc not !<1 "pill al.\, material 
in Ihe laboratory_Aek the lahonHol'Y dplllon:;rl'ator nhoUl the proper deal1 up 
IH'ol'edure. Do nut simply pour chemicals onlo t he skin or in the trash 
container. 

11. 	 All accidents in th" lahol'alol'\, must be reporled to the lecturer, lahomtol',I' 
dt'lIlonstmtor, or laburatar) a,~j_lant . 

12. 	 Take extreme care wh.m handling seal els or I'Uzor blades, . '~\~r pnim 
flnyth 'ng "harps Lowards other slll<lf'nts. Srudl~nts must immedialel\' notiry 
the laburatlH',\ demnll~tratol' if allY tudent ac('id"'lltall~' CUI tht'n1>;t'ivl's or 
receive cut. 



13 Treat all living things with CRrp and re~p('ct. 00 not simply louch an,organisms 
and ~pecinwlls ill lh lahoratory l.nless students han) been ~\'en prnni~sioll 
[I) do so. Thl're O)'P pJant~ that al'P poisonoll" or h:1\''= thorns and animals rna, 
bile or ~crRrchpd if alarmed. 

14. Animal,; sbould be hand It'd only if Ill'~e~~ary , The laboratory 
dem(ln~trllI0r WIll glVI' in~tnlt·tions on how tv handle each speCll'B thnt may be 
brollJl;ht into the laboratory. 

15. R ins .. a 11.1' "l'id~ off skin or clothing with wllt..r . I mnlf'd latel~ 
laboratory ckmon$ll'IHor of 1)l1), spIllage occurring', 

i nforrn \ he 

J6. Rt'l'ollle ,Iware with the location and proper UBP "f saf!'t: vqlllpnwnt blwh a" 
lirst aid-kit. tin' extingu ishel, Iln(\ sIlr...t)' shower. 

7, Siudents must clean rh"lr workhellt'h Hiltl n-Iurll all qUlpment to its prop"')' 
plan' wh..n the I"xfH'rill1t'l1l/practical is completed. Wash hal1(l~ aft .. r each 
experil1lcn tipraclicn I. 

STUDE TS WllO FAlL TO A.BIDE BY THE ABOVE STATED RULES AND 
REGULATIONS ARE S BJECTED TO STRICT DISCIPLINARY ACTION 

Swing:' Course Coordinator, 
Pusat Peng:ajian Pra Ulli\'('r~ili, 
Uni\'f'I'Bill MfiJaysill SRI' wak , 



LABO RATORY IN TR CTlON 

1. 	 Student~ are ad\'i~"d 10 read the laburalo!",' manual and milk. oates before 
otrencling each practIcal r1a~8 in OJ'dey to prepa rt' what I do in 
advancp. Thi,; will save time and ensure that the stud"l1t~ Will 

compr<>hend lh~ pnwtic>ll in l ime. 

2. 	 Stlldenl~ are advispd to bxi.ng th" {(,Haw ing items 1>,'1"0.." Flttendlllg each cln~s : 

i. Lllhorlltory M'wual 
ii . Any essel1lial ~tI\tioneries 
iii . Blank and Rul"d, .j pnpp)'s 

3. 	 R(>fId and understand tilt' practical guide:' in the laboratl)r) manual hl'forl' 
undertaking am' experiment/practlcal. Consult with the Icci un'rs, 
laboratory d em()n~lm'C))·". or lRhornto)',' assistants for an) inquiri{'s . 

4. 	 Submit the pract ical report to the I{'cturer~ Or laboratory 
delUoo~trators at the "nei of p:1ch practical class to b" marked if instructed . 

5. 	 The pracltclIl repm·t depends on t he nalurt' of thl' pl'Ildical: ("ther full 
e~perill1e n L ur drawing!' ill case of any topics. 

6. 	 Answer all qUlo!stiol1s ~nd draw the ob,.en· II sl'ecjll1l'll~I" l lcI,,~leitng:ram , \11 

the spaces pro\-ided. 

7. 	 Drawings or dl:l!{r:lIn' ~h()uld be larg(> <1ccurat!'. deal' , titled !lnd labelled 
accordingly. Scientific Ilantes of orgrll1 l sms should be wllltl'n pro])prly_ 

8. 	 In ca~p of dmwinlls "r the ~Jl,,(·tnlt'n.lslides ohJ;erved und..,. ,. l1Ii. ro~rtlpe. the 
sizt' of rhf' objective mtlsl be given (X to. X~O. etc.). Draw only what you 
visoallze. :-it11ctly do not cop\' am' d ..awin~5 direct ly flOm other sources such 
as books Or pholuwpied matf'l'Ia ls but ~tudents nun II'" thpm as a guide. 



SCIENTIFIC REPORT 


If lhe practical cia s involve>'. full experiment~, 5tudt)nl~ are l'~quired to write a corn

pici e st'ienlifk reporl as followed: 

1. Title 

2. Inlronuction 

3. Malerials m1(1 I\[ethods 

-I. (lpsuits 

5. Discllss ion 

6. Conclusion 

Report should be wrillen in full sentences, past tense and comprehensible with 
prp('i~ion. clarity , and economy uf words. 

Title 


The t ille Il1Ll"l be shurt and pre<·ise. 


Introduction 


TIll' introduction c~n be between ont.· to lhree paragraph!' in explaimng why the 
f"xpcrirnC'nl is none and what ,11'e the obj 'ctiws of the l'xpel-iml'lll . 

Matf'rials and Methods 


Surnma,.i;w the procl'dul'f's /lnd tllf' matl'l'ill is that wcre u~ed . 


Results 


The c1~ta must be prest'nt l'd in figur .. ~, t ahlf's. or grfl ph" if ony with a bri~[ de~criplion . 


Discussion 

In the discussion. the l'esulls should bl! illleqJr<-teri wilh the ,;jgnifknnce explnined . 
'T'hr- ['",suits also )!lust bl' valiclatpd in 'i~w of the pur(Jo~c of I he expcl'lnlt'nt. In 
ca~e of flawed results obtAined, discuss Ih . results that expected as well F\" those 
oh'Hined. Studl"I\L~ 1113\' ah;o contl'n~l the mel hods 01' discuss lhe difficulties if any . 

Conclusio n 


The cc)l1dusion UlU8t be short Hnd precise d~\'i\'ed from lhe result and discu~"ion. 
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Practical 1 DNA Extraction using CetyItrimctylammoniwn 

bromide (CTAB) 


Hob.. ,,,a Chaya TRwie Tingga amI Mohd Ridwan .\bd Ruhmun 

lutl'oduction 

Deox}"ribonucleip acid (DNA) isolation IS nn (,,,traction process of DNA prpspnl in the 
nucleus of the cell. 11ethods used La isolate DNA are fiept'ndenL on the source, 8j(e, and 
siz(, r the sample. Isolat ion of DNA i~ needed for genetic anal.\~is. vhich is used for 
scientific, medical. or forensic pUl"P(N~S. Common sources for DJ'.:A isolat ion Include 
blood. hair, .perm, bones. nails, tissues, blood slailll:', saliva, ep ithel ia l cells, Ufllle, 

hactt-l"ia. animal tissues, or plant . The isolation of DNA usually begi IlS wilh 1\'5i.-. or 
hreakdown of tissue or ('1'1 1, . ThIS rQ('l'SS is 68ential [or the destTuclion of protei n 
structures and allows for release of nucleic acids from the nudeus. LYSIS i~ earn ed 
out in II. salt solu t ion. t'ontRining detC'r~"nts til denature proteins or prott'flses. [n 

this experinlenl, llll' salt ~olu l ion u~ed i_ C!'tyltnmetylammonium brolllide (CTAB). 

Obj..ctives 

1. 	 Tn IIntit'rstand the proce~s anti principle ofslandard DNA isolnl ion. 

2. 	 To extracl ON of animal tissue usin~ eet) lll'imetylrunmonium bromide (CTAB) 
pmLocol. 

Materials 

1. 	 AnuuaI tis ue 

2. CTAB "olution 

~l. Pl'Oleinase K 

4. 	 Chloroisoam~'1 alcohol (('1A) 

5. 	 Ahso lul!' "thanol !99.9'~" EtOH) 

6. 	 iO~., ethanol l7o~" Et 011) 

Sodium chloride (3M Nae)) 

8. 	 Deionjsed distilled wutt'l" (cldH,o) 

9. 	 M iempi))!'lt e 

10. 	!llicrocenlrifuge tubt's 

11. 	 Dissect.ing kit 

12. luminum foi l 
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13. Disposable latex glo\fe~ 

11. 	Water bath 

15. 	 Centrifuge mach ine 

Methods 

1. 	 Cut up and mince (\ small amount of animal tissue on the a luminum foil 

2. 	 Then put 700 .uL of CTAB into 1.5 mL micl'()('pntrifuge tube. 

3. 	 Add S flL of Proteinase K and incubate in water bill hAt 60·C for 20 to 30 minu tes 
r long .. r until the liRFue is compll'lt' ly rlis~olved . 

4. 	 Aftt"r t issue has disso lVl'd , arid 700 f,LofCIAanrl invf'r~p for 1 minut.!. Cenl ,;fuge 
ut 13000 rpm for 10 minutes. 

5. 	 Take 650 f,L of the upper layer of the ~l1pprnatant anti 'r~nsfE'l' to" newly laheled 
tube (do not [ouch the middle lu\'!?r). 

6. 	 Add 5,,0 flLofcoltiabsolu te nOH. Then. sp in the lube'" lilOOO rpm lor 10 minutes . 

7. 	 DiscHrd EIOH by poul'ingulT. ~fake ~lJl'ethat the pellet isst ill intact at the bottom 
of the tube. Obs~1'\'" if I h~ peD!'l ib visible (yellow OJ' while t',,1ou "ed pellet). 

R. 	 Add floO pL of cold iO"" EtOU. and 2ii f,L of 3~Il\lICI Spin iH 1ilOOO rp m for 10 
minute;;. 

9. Discard EtOH Observe if ONA pellpt is ~tiU in the tull('. 

to. Re-dissolve lhe pellet ill :15 to :~O f,L uf (do H 0). 

11 . 	Run 1 to 2 pL oj' l'xlrnl'tlon product thruugh 1no "gal'o~e ~cl elt'dl'Ophoresi~. 

12. 	Visuali~ecllhl' g 1 under UV tmnbillulllinalor. 

2 



Results 13 Marks l 

(2 Marksl 

3 




Dis('t1ss ion [10 Mar ks ) 

4 




- '1 ,1 t'nid ,' ,1 

COllclu~ioll [2 Marks),I 

Post Lahol'atory Questions 

1. $ 1 !1te Ihe ru net 1 011~ of eTAB sol Llllo n in D. A isola Lion . (3 Ma.'k 1 

:!. S ta te olle functions of Protc in<tse l\.. [1 Ma.rk) 

3. State tile functions of Chlo),o Isoamyl Alcohol (ClA). 13 Marks) 

5 



4. How lo shorten the incuba t ion lime during lhe lYRls process' 12 Marks] 

5. Slale lhe ('unci ions of CWl'Ycentr ifugal s lep in t he protocol. [1 Mark] 

6. What causes the DNA to dump Loget]w r? 

6 




ksl Practical 2 DNA Amplification using Polymerase 
Chain Reaction (PCR) 

Roberta ChaYI) Tawie Tinggll. Mohd Ridwan Ab,l Rahman 
and ~lohd Alllinudin l\lustapha 

Introduction 

The polymerase chain rear! ion (PCR) is a technique to amiJ lify t I\lJ sm~lI .. mount 
lIf DNA up to f\ mi llion~ of cUiJje ' b~' u,ing the thf'l·mo('yder. Il involves en/.ynmtic 
synthesis urlhe spI:!cific DNA includmg a combinatwn hetwt't'n 11 DNA sample ilb 

rkl the 	oligonucleotide primers. t1l'lIxvnucleotide tripho~phate (dNTPs) and the DNA 
po lYIllera~c in the uITer. TIH'J'e are three even t~ that mu~t IRke place in the pe R 
proces;;; 1) templatedenaturHtion whIch Is the mo~t important prOl:I?SS to make sure I he 
cells'memhrane is being lyses; 2) annealing of lhe primers a nd lastly; a) the extension 
of th annealed primer~ using DNA Tt1(1 polymerase. The peR technique is widely 
used in molecular blolq,ry, microbIOlogy genetics, diagnost ics clinical laban"o]'i"" 
forensic science, environmental ~ciencE', here(htmy ,;1\ldies, patfJ'llity testing, and 
mAny other applications. 

Objectives 

l. Toc'xplain the fUllction ufe"ch component u»ed in the PCR arnplifkat ion, 
'ks) 

~ 	 To explain the prOl·t"~ Illvolved III tbe amplification of DNA. 

:\ 	 To gIVe hands·on xpcrience to lht' ~tudellts on DNA ampli ficalJon u,;ing Ilw 
thermocycier. 

NOTES 

A. 	 Precautions should Ill' taken 10 guard against contamination of the n',WLJOn 
wit II 1race Alllounts of DN,\ that could ~erve as templfl tps. 

B. 	 Disposable gloves should be worn throughout the preparation of the peR. 

C. 	 Always includl' tI ('01111'01 thl1 Lcontains ullthe component;; of the PCR except 
the template DNA. 

7 



J\'laterials 

l. 	 LOx reaC!.Io n buffer 

2. 	 \ lg('J, ( ~.5 111 M) 

3. 	 dNT Ps mi." i1 nlllMJ 

4. 	 Pr imC?rs: _____________ --6ge1w: 

a. 	 Furward 

b. Reverse 

5. 	 Template DNA 

6. 	 Tuq DNA poh'mewHe (5 uhlL ) 

7. 	 DeiUlu5eJ dis tilled wale!' (ddll,O) 

8. 	 Thel'mocvcler 

Methods 

J. 	 Fi r,t, ma ke a maste r mix in <1 1. 5 mL micrucc'111 1'ifuge lu])". Add enth of the 
com pc)llPn t in the fo llowing on lp1' : 

Tahle 2,1: Com ponents of peR l11a~t"' r Illix. 

No, Component v *x 
Ix Reaction (25 !1L) y reactions 

1 

:2 

3 

4 

5 

{; 

5" reaCtion hu f1"er 
1'.[g(,l, 1:25 mM) 

<INTI's mix (10 mMJ 

Ptlfwa rd (1 0 ml\[) 

Reverse (10 
1M) ddH ,O 

5iJ 

l.5 

0.6 

1.(J 

J 0 

·J.'~ z 

Templa te DN,\ 

r rr (j polymf'rase. (0 1I1"Ll 

a 

0.2 

Total 2Fj 

*x = (v) (y) 
*" z = 25 ." L - I xeadioll compune nt.s 

a = U1'Y. depending on the quality <l il t! q uan t ity uf D~A Templ a te 
L = I Com ponen t reaction 1 un til fi 

8 



[the 

2. 	 Mix lhecomponents briefly. Spin down the mixt life by pll l ~inl!in u microcentrifuge 
to bnng all rt:'action compunents \0 the boltum of Ihelub~ . 

3. 	 Aliquot b /1L into each O.::l m1 peR tube. 

4. 	 Add (l "L of temp l at~ DNA t p(lch reaction excepl for the nt'1(1I1 ive control 1 ube 
(DNA willlw I"t'plact'tl hy 1.5 !ILofddH.O for Ihe negatj"ccontroJ). 

ii. 	 Lastly, add 0.2 !IL of 'laC[ polymerase into each of 0.2 mL PCR lube. 

6. 	 Carry out amplification in the th l'I11ocycier with the fol lowing pen paramNer. 

Table 2.2: peR paranleler 

~ Step Temperature (OC) Time No. cycle 

Pre-Denalurat ion 
Dena t lIl'I" ion 
Annealing ExwnSJon 

95 

95 -
1 

Final ExtellsiOJ 

Soak 

X 

1_ 

i2 

- -
_ 

,.... 

3D 

1 

I .( J'.. 

X - varil's according to the gene and specieR used in th(' eXI1el'im('llt 

7. 	 Aftt'l' umplifklltion of thO:' produdH. \'isualize peR products lIsing 2"0 agfll'O~e 
gel electrophoresis. 

NOTES 

A. 	 Make SUI'" you ('ollt"" the amplified products directly after the p roceRS reaches 
the soaking step. 

B. 	 Ne\'er Icl the products soaked for more t han half an hour ~i nce thi" adion might 
cause damal!E! to the I herlllocyder. 

9 



Results [3 Marks] 

[3 Marks] 
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Discussion [10 Mal'ks)rksl 

-

irks] 
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Conclusion [2 Macks! 

Po t Laboratory Questions 

1. Bddly pxplain how d,'nalll l'arion of DNA occurs. (2 Mal'ks) 

2. State the functions oj the reaction u ffel' in Dl\'A a mphfic::ttion. 12 Marks] 
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