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Aim: Basic methods used for DNA analysis 

1. DNA isolation 

2. DNA amplification by PCR and electrophoresis 

3. DNA visualisation and evaluation of results 
 

Task: Sex determination of bird from the biologic material (muscle 
tissue) by PCR. 
              
           

MOLECULAR BIOLOGY I – TISSUE PREPARATION FOR DNA ISOLATION 
 

Procedure of preparation of the lysate:  

1. take a piece of tissue (muscle or other tissue of bird) with size 
corresponding to max. two pinheads and transfer it into microtube (1.5 
ml) marked with fix. 

2. add 200 μl of GT Buffer 
3. homogenise tissue with microbeater 
4. add 20 μl of proteinase K by new tip 
5. close microtube, shake it in hand and incubate in room temperature for 2 min 
6. add 200 μl of GBT Buffer (for lysis) by new tip 
7. close microtube, shake it and place in shaking thermoblock heated to 55 °C and incubate 

it for cca 3 hours at 300 rpm (rounds per minute) 
8. lysed samples will be stored at room temperature for next week 

 

  
  

Lesson 9,10,11: MOLECULAR BIOLOGY 
Name:  

Group:  

 students have one sample for pair 
 microtubes must be marked with the number of the group and number of each pair 
 set of automatic pipets is available for one working group  

 
 it is necessary to choose the right pipette according to the volume range 
 check and set the required volume on the pipette – be careful not to rewind the pipette out 

of given volume range!! 
 to ensure the accurate volume, the tip must be carefully put on the pipette (contactless!!)  
 filter tips are used for working with DNA to prevent the contamination of the pipettes  
 It is used always a new tip to prevent contamination of the solutions (it is possible to use one 

tip for the same solution) 
 the required volume is obtained by pressing the pipette to the first position and dipping the 

tip of the pipette to the liquid, than releasing the compression and transfering the required 
volume to the tube by pressing the pipette to the first position.  

 homogenization of the sample in the tube is done by repeated sucking into the pipette and 
emptying (three times)  

 removing of the tip is performed contactless 
 

INSTRUCTIONS FOR WORK 

1/XI 



                                                     
Authors: Kateřina Kobédová, Jiřina Marková, Revision: Eva Bártová, Ivo Papoušek  
Grant: IVA VFU Brno 2016FVHE/2150/34 
 

MOLECULAR BIOLOGY II – DNA ISOLATION AND PCR 
 

DNA ISOLATION 

1. add 200 μl of 96% ethanol to cell lysate in microtube 
2. mix content of microtube by repeated turnover 
3. take colon with collecting microtube and write your identification number on cover of 

colon by fix, then pour off content of microtube into colon  
4. centrifuge for 1 min at 13000 rpm 
5. pour off content of collecting microtube (into waste bottle) and put give collecting 

microtube again under colon 
6. add 400 μl of washing solution 1 (W1 Buffer) by new tip into colon 
7. centrifuge for 1 min at 13000 rpm  
8. pour off content of collecting microtube (into waste bottle) and put collecting microtube 

again under colon  
9. add 600 μl of washing solution 2 (Wash Buffer) by new tip into colon 

10. centrifuge for 1 min at 13000 rpm  
11. pour off content of collecting microtube (into waste bottle) and put collecting microtube 

again under colon 
12. centrifuge for 3 min at 13000 rpm  
13. place the colon into a new microtube (2 ml) marked with fix (discard the used collecting 

microtube) 
14. add 50 μl of elution solution (Elution Buffer) preheated to 55 °C into the centre of colon 
15. incubate 2 min at room temperature  
16. centrifuge for 2 min at 13000 rpm  
17. remove the colon (discard it into waste bottle) and close the microtube that contains 

isolated DNA 
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PCR 

Pair of students will process one sample: 

1. prepare PCR mixture into PCR microtube (mixture for one sample 18 μl): 

 10 μl - PCR master mix (mixture of nucleotids dNTP, DNA polymerase and Mg2+ ionts) 
   2 μl - primer 2550F  (GTTACTGATTCGTCTACGAGA)   
   2 μl - primer 2718R  (ATTGAAATGATCCAGTGCTTG)  
   4 μl - water for PCR   

2. add 2 μl of isolated DNA into microtube with 18 μl of PCR mixture by new tip 
3. close PCR microtube and place in the thermocycler, teacher will start the PCR programme  
4. PCR product will be stored in the fridge after ending PCR programme 
 
 
Programme of PCR amplification: 

Initial denaturation DNA 94 °C   3 min  
   DNA denaturation 94 °C   30 sec 
   Primer binding (annealing) 55 °C   45 sec                    35 cycle 
   Synthesis of complemental DNA strains (extension) 72 °C   45 sec 
    
Synthesis of rest of DNA strains (final extension)  72 °C   5 min 
 
 

  MOLECULAR BIOLOGY III – ELECTROPHORESIS  

 

GELE ELECTROPHORESIS 

The preparation of 1.2% agarose gel (one gel for group) 

1. weight 1.2 g of agarose and put it into Erlenmeyer flask 
2. measure 100 ml TBE buffer with a glass cylinder, pour it into the 

flask and mix it 
3. place the flask into the microwave oven and boil it at maximal 

temperature for 2 min (stop the microwave when the agarose 
starts to bubble, mix the content of the flask gently by gloved 
hand)  

4. take the flask and cool it under the flowing water to 60 °C (you can 
hold the flask for several seconds without heat gloves)  

5. add (by using a new tip) 3 μl of MIDORI Green (10000x 
concentrated solution) and mix it gently by hand 

6. prepare the electrophoretic mold and pour off warmed agarose 
from the flask into the mold  

7. place the comb into the mold and remove eventual air bubbles in 
the gel by the tip (agar will be rigid after 30 min)  
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Sample loading 

1. once the gel is rigid, remove the comb, transfer the gel to 
electrophoretic bath and pour off TBE buffer to submerge whole 
gel  

2. add 3 μl of DNA ladder (size standard) into one well (the central 
one is the best)  

3. one of students in pair will apply (using a new tip) 10 μl of PCR 
product into gel (you must work carefully, not to tear the gel)  

4. cover the electrophoretic bath with a lid, plug it in, switch it on using constant voltage of 
120 V for 30 min 

5. after electrophoresis is finished, place the gel on UV transluminator and evaluate the 
results (for your safety, use the plactic cover to observe the results)  

 

Evaluation: 

Female sex: (ZW) there are 2 strips (bands) on the gel. One bigger corrrespond to CHD-Z, the 
second one (200 bp smaller) correspond to CHD-W.  

Male sex: (ZZ) there is a single strip corresponding to CHD-Z.  
 

 

Result of gel electrophoresis: 1, 10 – size marker; 2, 3, 4, 5 – female; 6, 7, 8, 9 – male.  
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ADDITIONAL TASKS 
 

1. Choose from which material can we isolate DNA? 

A) prions, B) mammalian blood, C) avian blood, D) hair follicle, E) amniotic fluid, F) saliva, 

G) bacteria, H) plant tissue, I) yeasts, J) viruses 

 

2. Circle YES/NO for sentences if they are true or not 

a) Molecular biology is concerned with the structure and 
interactions of biomacromolecules 

YES – NO 

b) Chromatography does not belong to the methods of molecular 
biology 

YES – NO 

c) It is possible to isolate DNA from viral particles. YES – NO 
d) Tissues and organs have to be homogenised before DNA 

isolation  
YES – NO 

e) Lysozyme is used for removing contaminants and for DNA 
extractions from the solution 

YES – NO 

f) Thermocycler is the machine for DNA isolation YES – NO 
 

3. Draw the DNA structure to show the basis of the chain, connection of both chains and 

to mark the ends of chains. 

 

 

 

 

 

 

 

 

4. Write at least three different purposes of using methods of molecular biology.  

1. ………………………………….…. 

2. …………………………………….. 

3. …………………………………….. 

 

5. Who was responsible for the development of PCR? 

A) Jeffreys, B) Mullis, C) Sanger, D) Linné 

6. Describe the picture – components of the PCR mixture                          

7. How many cycles does PCR usually have? 

A) 15-20, B) 25-35, C) 30-50, D) 50-100, E) more than 100 

8. How many copies of DNA do we obtain from one initial DNA molecule after 4 cycles of 

PCR reaction?  
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……………………….. ……………………………………… ……………………….. 

9. Which of the sentences about primers are true? 

A) they are chemically synthetized oligonucleotides YES – NO 

B) they serve as templates for the synthesis of new DNA chain YES – NO 

C) they define the part of DNA that will be amplified YES – NO 

D) one specific primer is enough to initiate the PCR reaction YES – NO 

E) they bind to complementary parts of the opposite DNA chains YES – NO 

 

10. Complete the scheme with the names of PCR phases and add the appropriate 

temperatures at which each phase generally runs (72° C, 94-95° C, 55-65° C)  

 

 

 

 

 

 

 

 

 

 

11. What are the names and functions of machines below? 

        

 

 

 

 

 

 

 

 

12. How can we determine (approximately) the size of DNA fragments in the gel? Choose 

the right answer.  

A) with ruler, B) using the size standard (ladder), C) with enzymes, D) it is not possible, it 

must be sequenced 

  

…………………………. 

1) ..………….......... 

 

2) ..………….......... 

 

3) ..………….......... 

 

Phase: 
(temperature) 
 

……………………….. ……………………………………… ……………………….. 
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13. Correct the following text (complete with the word below or choose the right answer) 

A. DNA isolation 

DNA isolation is done with the isolation kit, based on the principle of adsorption …..……… 

on silicate. Material for examination (avian tissue) is lysed by ……………….. (it contains 

detergents that dissolve cell membranes and denatures ………….), enzyme …………... (it 

restricts proteins including histons bound to DNA) and enzyme  ……….. (it restricts RNA).  

Choose from these anwers: lysis buffer, RNase A, DNA, proteinase K, proteins 

 

Material after lysis was transferred into isolation colon/ to collecting tube, that contains 

silicone/silicate. In presence of chaotropic salts, that are component of the lysis buffer, 

DNA adheres/precipitates on silicate. The column with bounded DNA was washed with 

elution solution through repeated denaturation/centrifugation and finally released by 

elution/lysis buffer. 

 

B. PCR, electrophoresis 

Bird sex is determined by analysis of CHD/SRY gene, which encodes a lipid/protein that 

regulates activation of transcription on the chromatin level. This gene is in bird located on 

autozomes/gonozomes. In birds, male sex is homogametic/heterogametic with sex 

chromosomes XX/XY/ZZ/ZW. Female sex is recorded …………………… 

 

PCR was used to amplify RNA/DNA fragment corresponding to part of gene on 

chromosome ……… and chromosome ………. Number of PCR fragments (bands) obtained 

by PCR in male was ……………........ and in female it was ……………......... DNA fragments were 

separated by the spectofotometer/gele electrophoresis, visualised under 

ultraviolet/electromagnetic light and evaluated. 
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