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Agrobacterium Tumefaciens is a bacteria which can infect plants via its      
tumour inducing (Ti)  plasmids causing tumour like growths at the base of the 
plant stem. 

The aim  of the investigation was to determine the effect of iron uptake genes  
on genetically engineered tobacco plants’ growth.   

Ti plasmids can be modified to inhibit tumour formation and  FRE 1 or FRE 2 
genes added which facilitate plant iron uptake from the soil via the plant 
roots.  Iron is an important nutrient for plant growth as it is needed for  chlo-
rophyll formation. 

 

Modified Ti plasmids with FRE 1 or 2 genes were incubated with tobacco plant 
cells in media to produce transformed tobacco plants.  To check the success 
of the transformation process,  Ti  plasmids had  kanamycin or bialaphos re-
sistance genes added and grown in appropriate media. 

The results of the iron concentration of tobacco plant leaf tissues  

grown in high and low iron soil are shown below. 

Two groups of plants were produced to begin with, one with the FRE 1 gene 
and the other with the FRE 2 gene.  These plants were then bred together to 
produced a third group with both FRE 1 and FRE 2 genes. A control group was 
also tested at the same test. 

a) Describe how the control group was set up. 

 

 

 

b) When tobacco cells take up the modified Ti plasmid they are  

    said to be transformed. 

    For the FRE 2 Ti plasmid state the selectable marker and explain  

    how it allows detection of only transformed tobacco plants. 

 

    Selectable marker   _______________________________________ 

    Explanation    _____________________________________________ 

 

    __________________________________________________________ 

 

C)  Draw one conclusion from the results of the investigation 
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Complementary sticky ends 

ligase 

ORI 

Mutagenesis   OR  Recombinant DNA technology 

  Use yeast vectors instead 

Cannot fold protein correctly 

Expose bacteria to antibiotics and only those that 

have taken up plasmids will survive 
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  Eco R1 

  Complementary sticky ends/ DNA sequence 
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   To prevent other light from affecting the results. 

   Time of exposure to UV light 

   Mutant yeast has lower survival when exposed to UV light. 

As length of UV light increases, yeast survival decreases 

 Put a layer of sunscreen/ lotion over the plates of  

  (M) yeast  & count colonies produced (1)  

 

     Compare with  yeast with no sunscreen  (1) 
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   vector 

   Carries/transfers larger genes 

   To ensure complementary sticky ends 

   ligasae 

   Culture P has been transformed/modified/picked up chromosome.(1) 

   They can synthesise leucine/amino acid to make proteins (1) 

5. 
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Restriction endonuclease 

vector 

Antibiotic resistance 

Only transformed bacteria will survive  

Antibiotics. 

6. 10. 

 

Horizontal gene transfer 

Bacteria cannot fold protein properly 

E. Coli  0157H7 has gene B which produces shiga 

toxin which can cause food poisoning. 

7. 

  Allows self replication of plasmid 
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  Restriction endonuclease 

  Ligase Seals gene into plasmid 

Antibiotic Y is interrupted so cannot produce  

protein protectly. 
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  Bacteria does not have resistance to tetracycline 

  These colonies contain the modified plasmids (1) 

 

As they grow on plate X/plate with ampicillin    but not plate Y/tetracycline  (1) 
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Restriction endonuclease   OR    ligase 

Genes are passed between bacteria in the 

same generation 

To outcompete other microbes 

• expose bacteria to antibiotics 

• Only those that have taken up plasmid will 

survive antibiotic 

Cuts plasmid open OR cuts gene out of chromosome      

OR   seals gene into plasmid 
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Agrobacterium Tumefaciens is a bacteria which can infect plants via its         
tumour inducing (Ti)  plasmids causing tumour like growths at the base of the 
plant stem. 

The aim  of the investigation was to determine the effect of iron uptake genes  
on genetically engineered tobacco plants’ growth.   

Ti plasmids can be modified to inhibit tumour formation and  FRE 1 or FRE 2 
genes added which facilitate plant iron uptake from the soil via the plant 
roots.  Iron is an important nutrient for plant growth as it is needed for  chlo-
rophyll formation. 

Modified Ti plasmids with FRE 1 or 2 genes were incubated with tobacco plant 
cells in media to produce transformed tobacco plants.  To check the success 
of the transformation process,  Ti  plasmids had  kanamycin or bialaphos            

resistance genes added and grown in appropriate media. 

Two groups of plants were produced to begin with, one with the FRE 1 gene 
and the other with the FRE 2 gene.  These plants were then bred together to 
produced a third group with both FRE 1 and FRE 2 genes. A control group was 
also tested at the same test. 

Exact Same set up but plasmids do not contain iron uptake 

genes. 

         bialaphos 

Iron uptake genes increase tobacco  plant growth 

         Only transformed tobacco plant tissue will survive  

 Media with bialaphos  


