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1.1 Laboratory safety 

1.2 Laboratory checklist 
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PART I 

2. DNA Isolation 

PART II 

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

2.2 Large-scale plasmid pre of DNA 

3. Cloning 

3.1 Restriction enzymes, gel electrophoresis 

3.2 Preparation of competent cells 

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

PARTlY 

5. Protein Isolation and Characterization 

5.1 SDS-PAGE 

5.2 Protein purification 

5.3 Bradford protein assay 
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Lecture: DNA cloning and gene expression 

Lecture: Introduction, outline of course; From Day 1 

to the last, laboratory safety, 

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 (l.E) 

Lecture: Bacterial growth curve, Plasmid DNA 

preparation, DNA quantitation 

Lab: Check results of BIW 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'ilm1~n1'H~f.l'W 

n116'1el'W 

'lJ'j'WltJ (l VltJ) 

'lJ'j"JtJltJI 

ui]u~m<J 

m <J tJl tJ I 

uiJu~m'j 

'lJ'j"JtJltJI 

ui]u~m<J 

\i1 1. ~ 'VIlb'Vl'\"J 

l'IJ'j~ 1 'titJAtM 
' 

\i1<J.'il'f'llb'Vl'V'J 
' 

l'IJ<J~ 1'lltJI'JtJ\il 

Part I 

Lecture: Restriction enzymes, gel electrophoresis 'U<J<JtJltJI \i1'j.U~\i1l 

Lab: lab Session 4, Hind//! digest of pUR288 (4.B - tJi]u~~l~I11€J'U b~l'll'lJ'j~l1l'j 

4.D) and phosphatased treatment (4.E), start ~€ltJA~'IVi 1 ~nl\i1'j.I1'WBoUtJ 

competent cells (4.F by TA) -.il'WV11btJ<J:w 
~--~----------+---~----------~----------------------~----------~ 

9-10 

11-

12 

7 '\11/.A. 57 

8 '\11/.A. 57 

8:00 Lab: Session 5, start competent cells '\J'j<JtJltJI Part II 

(continued by students) tJi]u~m'j 

8:30 Lecture: ligation, transformation of E. coli and 

electroporation 

Lab: Lab Session 5: Preparation of com.petent cells, 

ligation test of phosphatased vector, electrophoresis 

of pUR288, transformation (5.A- 5.D), double 

digestion for myo-3 OIN (6.2.D). 

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

Lecture: Radioactive and nonradioactive methods of tli]u~m<J 

labeling probes 

m.tJ~\9ll 

b~l'll'lJ'j~l1l<J 

n~lm .l1t!BoUtJ 
' 
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13-

14 

15-

16 

17-

18 

19-

20 

21-

22 

tJ 

9 ~.1'1. 57 

10 ~.1'1. 57 

11 ~.1'1. 57 

12 ~.1'1. 57 

13 ~.1'1. 57 

14 ~.1'1. 57 

15 ~.fl. 57 

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

agarose, set up ligation (6.A - 6.0 Lab Session 7, Gel 

of ligation pr9ducts (7 A. C), transformation of frozen 

competent cells, using heat-shock method (7 A. B). 

Lecture: Transformant screening and screening 

n~m':il.ln1':ib~8'W 

n116le:J'W 

transformants using DNA probes tJl)u&lm'l 
Lab: Check results for transformation from yesterday, 

random primer reaction 

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) 

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) (lO.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 1l.A) 

Lecture: Principle of PCR and detection of 

transformance using PCR method 

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

Lab: Check PCR products (13.8) 

Lab: make overnight culture for alkaline Lysis 

minipreps (ll.B) 

Lecture: Restriction mapping and Sequence analysis 

Practice Restriction mapping with 

computer program 

Lab: restriction map of p2D (10.D) 

U'i'W1E.JI 

ul)u&1~1:l61uu 
8e:JtJI'l-r·rVi 2 

U':i'ltJ18/ 

ul)u&lrm 

U'i'ltJ18/ 

ul)u&lm'l 

U'i'ltJ18/ 

ul)u&lm'l 

~'W'Vl~bU'll.J 

Part II 

~'l.l'lT"J'l'lill 

'W'll'W1'lll/ m. , 

'ltl~ 

Part Ill 

- 4 -
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23-

24 

25-

26 

u 
16 'V'J .fl. 57 

17 'V'J.fl. 57 

18 'V'J.fl. 57 

19 'V'J.fl. 57 

20 'V'J.fl . 57 

b'i:Jm,n 

Lab: miniprep positive clones with alka line lysis 

method and (12.8), 

Lab: lab Session 10, Restriction ~nzyme reactions 

and gel electrophoresis (lO.A) 

Lab discussion 

Lab: start culture for electrophoresis of protein 

(13.() 

vmlil • 
2.30-4.30 pm (Examination part Ill , 2 hr.) 

Part Ill report sending 

Lecture: SDS-PAGE 

Lab: Lab Session 14, Continue cultu re (+IPTG) (14.A), 

First protein gel (1 4.8 - 14.1, and 14.K), Start cultu re 

fi~m-a1ln1'H~£J'U 

n1'a6'!B'U 

m-at.J1t.JI 

ulJu~m-a 

m-at.J1t.JI 

ulJu~~1~IG1€lu 
t.1€lt.Jfl-r.:JVi 3 

for mini-prep purification (14.J) b~B.:!Yn'W'll 
r----1----------+-----~--~----------------------------+------------1 

27-

28 

29-

30 

31-

32 

33-

34 

21 'V'J.fl. 57 

22 '\"l.fl . 57 

23 '\"l .fl. 57 

24 '\"l.fl. 57 

25 'V'J.fl. 57 

26 '\"l.fl. 57 

27 '\"l.fl. 57 

Lab: lab Session 15, start 100 ml cultures + IPTG 'U':i':i!'.11t.JI Part IV 

(15.A) tJ[j~m-a 

Lecture: Protein pu rification: how to get your 

favo rite genes? 

Lab: 100 ml cu lture for protein purification, affinity 

chromatography, ammonium su lfate precipitation 

(15.8 - 15.F) 

Lecture: Spectrophotometry, enzyme assay 

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

~-galactos idase enzyme assay (1 68.A- 168.() 

Lab: Lab Session 17, run second SDS gel, Western 

blot (17.A- 17.(), lmmunoblot development (18.A-

18.0 Ana lys is of results and eva luation . 

Lecture: Lab Discussion 

1.00-3.00 pm Examination for part IV (2 hr.) 

3.00-5.00 pm Final Examination (2 hr.) 

Deadline for part IV lab report sending 

m-at.J1t.JI 

ulJu~m-a 

'U'a'a!'.J1!'.JI 

ulJu~m-a 

~.:J'a1!'.1.:!1'\.JIG1€l'U lil1VY11b'V1'V'J 

l''ll-a~ 1 'llt.Jfltlvi" 
' 

\il'a.~'VI1b'V1'V'J 

l'll':i~ 1 'llt.Jfluvi" 
' 
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3. J'i:l~Lvh~lJ~'U L'li'U J'i:l·wvhe:ll1u 
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