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1. Introduction, outline of course 

1.1 Laboratory safety 

1.2 Laboratory checklist 

PARTI 

2. DNA Isolation 

3365-8 

2.1 Preparation of media, stab cultures, isolation of single cells 

2.2 Large-scale plasmid pre of DNA 

PART II 

3. Cloning 

3.1 Restriction enzymes, gel electrophoresis 

3.2 Preparation of competent cells 

Email 

sjwaret a@ku th 

paweena.chue@ku.ac.th 

3.3 Preparative gel of insert DNA, fragment purification, ligation with vector 

3.4 Gel of ligation products, transformation of frozen competent cells, random primer reaction for 

labeling DNA 

PART Ill 

4. Screening Recombinant DNA 

4.1 Raplica plating 

4.2 DNA probe to identify clones with DNA inserts 

4.3 DNA probe-wash blots, place on film, develop film 

4.4 Identify clones with inserts in the correct orientation by antibody screening and colorimetric 

detection 

4.5 Miniprep DNA and antibody positive clones 

PART IV 

5. Protein Isolation and Characterization 

5.1 SOS-PAGE 

5.2 Protein purification 

5.3 Bradford protein assay 

f11 'i L -titi'U'i1 El ·n'Uf11'l'Yl~fttl'I 

f11'i~Cl'\J 

• ' .¥ 
f11'i~VtJEJVEJLL(;l~::Luvm 

J' " 
f11'i~V'\JtJ'i::ln~LUVVm1.:i'"1lJ~ 

nii 
11..i I • t .. .. ~ ,,., • I ... " 

'VllJ1Vb '111'1 ~W.J1\Jf11'iu'i::LlJ'U'1'1'1:: L~'i'\Ju'i::f11f'l'UEJ'\J\ll'i . " 
LvmlT'Hhu th':: n m.J 

40 

40 

20 

.100. 



1. Robertson, D., Shore, S. and Miller, D.M. 1997. Manipulation and Expression of Recombinant DNA; A 

Laboratory Manual. Academic Press, USA. 

2. Sambrook, J., Maccallum, P. and Russell, D. 2001. Molecular Cloning: A Laboratory Manual (Third Edition). 
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Lecture: DNA cloning and gene expression, laboratory safety 

Lecture: Introduction, outline of course; From Day 1 to the Last 

Lab: Lab Session 1, Laboratory checklist, 

Afternoon: "Pipette Techniques'', 

pouring plates, start culture for growth curve analysis (l.D) by TA. 

Lecture: Lac operon expression vector, alpha complementation, host 

strain 

Lab: Lab Session 1, isolation of single cells (l.C), growth curve of 

DH5a. (Groups 1-10) and XL 1-Blue (Groups 11-20), Demonstrate 

column purification and DNA isolation using kits, start culture of pUR 

288 and p2D (1.E) 

Lecture: Bacterial growth curve, Plasmid DNA preparation, DNA 

quantitation 

Lab: Check results of B/W screening (l.C), Colony Counting (l.D) 

Lab: Lab Session 3A and 3B, plasmid preparation of vector and insert 

DNA, column purification, spectrophotometric quantitation of DNA, 

Estimation DNA concentration from gel 

1.00-3.00 pm (Examination part I, 2 hr.) 

Part I report sending 

n'1m'l2.1m'l 

L~tl'Un1'l~u'U 

U'iW1EJ/ 

i.J5~m'i 

U'i'iEJ1EJ/ 

i.J5u~rm 

'U'l'iEJ1EJ/ 

i.J5~m'i 

Vl'i.'!'11LV\W 

i''IJ'i:: L'llvl'ltll'l 

\il'i.'l'11LV\W 
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Part I 

Lecture: Restriction enzymes, gel electrophoresis 'U'i'iEJ1EJ/ i:.11'1 . \il'i . tl~Vl1 

Lab: lab Session 4, Hindi/I digest of pUR288 (4.B - 4.D) and i.J5~m'i/auu L~l'li''!J'i::a1'if)"l/'il'1. 

phosphatased treatment (4.E), start competent cells (4.F by TA) e.iuEJl'l~\I~ 1 Vl'i .a'lJGoUEJ 
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9-10 'f!li 

12 n .v . 62 

11-12 wq~au~ 

13 u.v. 62 

13-14 f'jn{ 

14 n .v . 62 

8:00 Lab: Session 5, start competent cells (continued by students) 'U'i'lEJ1EJ/ ~'Uvifohii/Vl 

8:30 Lecture: ligation, transformation of E. coli and electroporation i.J5u~m'i Vl'i.tFion ~m11'U 
Lab: Lab Session 5: Preparation of competent cells, ligation test of Part II 

phosphatased vector, electrophoresis of pUR288, transformation (5.A 

- 5.0), double digestion for myo-3 O/N (6.2.D). 

Lab: Before lecture, run a gel for myo-3 isolation 

Lecture: Radioactive and nonradioactive methods of labeling probes 

Lab: Lab Session 6, 2D, isolation of myo-3 DNA from agarose, set up 

ligation (6.A - 6.C). Lab Session 7, Gel of Ligation products (7 A.C), 

transformation of frozen competent cells, using heat-shock method 

(7A.B). 

Lecture: Transformant screening and screening transformants using 

DNA probes 

Lab: Check results for transformation from yesterday, random primer 

reaction 

'U'i'iEJ1EJ/ 

i.J5~m'i 

'U'i'iEJ1EJ/ 

i.J5u~m'l 

\il'i .tl~Vl1 

L~l'li''IJ'i::a1'if1"/\il'i . 

a'UG-ti'v 

~'UVl{L tl'il.J//~'i .tliru1 
' 

~'U11~'U 

Part II 
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15 ii .ti. 62 

16 ii .ti. 62 

15-16 ..JtJVl{ 

17 ii .ti . 62 

17-18 tl~f'l1'i 

18 ii.ti . 62 

19-20 vm 
' 

19 ii .ti . 62 

21-22 'l'l()\1'1u ~ 

20 ii .ti. 62 

23-24 ~n{ 

21 ii.ti . 62 

22 ii.ti. 62 

23 ii .ti . 62 

25-26 ..JuVlf 
24 ii.ti . 62 

.K 
LUv'\111 

or PCR with digoxigenin, Random primer reaction or PCR with 

digoxigenin (Demonstration; 7A.D), Estimating yield of Dig-labeled 

probes (8.A), demonstration by TA 

Lab: Lab Session 8.a Making replica plates (8.B) 

'\llVfl 

9.00 -11.00 am (Examination part II, 2 hr.) 

Part II report sending 

Lecture: Blotting techniques using in molecular biology research 

Lecture: Screening transformants using DNA hybridization 

Lab: lab Session 9, DNA probe to identify clones with DNA inserts: 

colony lifting - denature, neutralize, UV irradiate, prehybridize and 

adding probes (9.A - 9.C) 

Lab: Lab Session 10, DNA probe - wash blots, place on film, develop 

film/detection on membrane (optional) (10.B) 

Lab: Start colonies for antibodies screening (induce with IPTG) (11.A.) 

Lecture: Screening transformants using antibodies 

Lab: Lab Session 11, antibody probe with alkaline lysis detection to 

identify clones with inserts in the correct orientation streak on 

LB/amp (continue 11.A) 

Lecture: Principle of PCR and detection of transformance using PCR 

method 

Lab: Lab Session 12, Start PCR (12.D), 

Lab: Check PCR products (13.B) 

Lab: make overnight culture for alkaline lysis minipreps (11.B) 

Lecture: Restriction mapping and Sequence analysis 

Practice Restriction mapping with 

computer program 

Lab: restriction map of p2D (10.D) 

Lab: miniprep positive clones with alkaline lysis method and (12.B), 

Lab: lab Session 10, Restriction enzyme reactions and gel 

electrophoresis (10.A) 

Lab discussion 

Lab: start culture for electrophoresis of protein (13.C) 

'\llVfl 

10.00 -12.00 pm (Examination part Ill, 2 hr.) 

Part Ill report sending 

ihlm"'i>Jn1'i 

L'ivum'iflvu 

'1.J'iW1ti/ 

~flvU * 
" 

~1'1. \il'i . ~fl Em 

tl'l.J~'11f11~>J/ 

tl!iu1im'i/'1au ~1'1. lil'i. 'i11il~ 

tiatif'l~~~ 2 ~C\!L~a~·rnlil 

\J'i'iti1ti/ 

t1n~m'i 

\J'iW1ti/ 

tl!iu1im'i 

\J'i'iti1ti/ 

tl!iu1im'i 

\J'i'iti1ti/ 

t1nimm'i 

Part Il l 

Lecture: SOS-PAGE 'l.J'i'iti1ti/ 'il'l .m.-r'!l\i 

Lab: Lab Session 14, Continue culture (+IPTG) (14.A), First protein gel tl!i~m'i ~~tl'i~~'i/ 

(14.B - 14.1, and 14.K), Start culture for mini-prep purification (14.J) \il'i .Cl'l'l>J1 11l'U~\;)'1tl/ 
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27-28 tl~f'l1'i 

25 ii .ti . 62 

29-30 Vjil 

26 ii .ti . 62 

31-32 Yi()~'1\J~ 

21 ii.v . 62 

Lab: lab Session 15, start 100 ml cultures+ IPTG (15.A) \J'i'iti1ti/ ~1'1 . lil'i.~1L'i1'1 m~i\'1 

Lecture: Protein purification: how to get your favorite genes? tl!iu1im'i Part IV 

Lab: 100 ml culture for protein purification, affinity chromatography, 

ammonium sulfate precipitation (15.B - 15.F) 

Lecture: Spectrophotometry, enzyme assay 

Lab: Lab Session 16, Protein assay (16A.A - 16A.E), P-galactosidase 

enzyme assay (16B.A - 16B.C) 

Lecture: Western blot 

Lab: Lab Session 17, run second SOS gel, Western blot (17.A - 17.C), 

\J'i'iti1ti/ 

t1nimm'i 

\J'i'itl1ti/ 

ti !ju1i m 'i 
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35 ... ' \l\JVl') 

1 n .fl . 62 

36 el~fl1') 

2 n .fl . 62 
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lmmunoblot development (18.A - 18.C). Analysis of results and 

evaluation. 

Lecture: Lab Discussion 

Vlf.1111 

Part IV report sending 

10.00-12.00 pm Examination for part IV (2 hr.) 

13.00-16.00 pm Final Examination (3 hr.) 
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L~V'Un1'iflD'U 

\J')')EJ1f.I/ 

i.J~~n1') 

~flD'U * 
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'1~rnmtJ/am.J vi-s.'!'fl1LV1Vi i''llwl'llv 
~.I 

fl')~Vl 4 fli.l~ 

l'ID\J Final Vl'S .'!'fl1LV1Vi i''llwl'llEJ 
fli.l~ 


