
Question 4 

A stem cell goes through a division once a day to produce another stem cell and a 

precursor white blood cell. The precursor white blood cell then divides after one day to 

give rise to two differentiated cell types, the T-cell and the B-cell. 
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a) You start with a single stem cell. Fill in the chart indicating how many of each cell type 

will there be on the days listed. 6 points 

Assume the time for the cell cycle and cell division is one day. 

How many of each cell type will there be on the days listed? 

Day 0 Day 1 Day 2 Day 3 Day 4 

Stem cells 1 1 1 1 1 

Precursor white 

blood cells 
0 1 1 1 1 

T-cells 0 0 1 2 3 

B-cells 0 0 1 2 3 

Cell Type\ Day 
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Name__________________________________ 

You discover a stem cell that has acquired a de novo mutation that prevents it from 

differentiating into T-cells. As a result, the precursor white blood cells produced from 

this stem cell divide to form one precursor white blood cell and one B-cell. See below. 
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b) Starting with a single mutant stem cell how many of each cell type will there be on the 

successive days? Assume the time for the cell cycle and division is one day. 8 points 

Day 0 Day 1 Day 2 Day 3 Day 4 

Mutant Stem 

cells 
1 1 1 1 1 

Precursor white 

blood cells 
0 1 2 3 4 

T-cells 0 0 0 0 0 

B-cells 0 0 1 3 6 

Cell Type\ Day 

d) Given that the population of mature B-cells and T-cells have finite life spans whereas 


stem cells and precursor white blood cells do not, after several months which cell type(s) 

will be predominate in the experiment described in b)? 2 points 

Stem cells Precursor white blood cells  T-cells B-cells 

e) This condition if it were in an animal it would be called…2 points 

Adenoma Carcinoma Leukemia Myosarcoma 
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These mutant cells, when they arise, are normally found in the bone marrow, where they 

are exposed to an abundance of growth factors. When they are removed from the bone 

marrow and placed in a plastic dish in the absence of growth factors, they cannot grow 

and they die, even though all the nutrients they need are present. However, in the 

presence of the mutagen EMS, a small number of colonies of cells begin to divide. Adding 

growth factors, with or without EMS, allows extensive growth. 

Plate A: 
Cells + nutrients 

+ growth factors 

Plate B: 
Cells + nutrients 

Plate C: 
Cells + nutrients 

+ EMS 

Plate D: 
Cells + nutrients + 

EMS + 

growth factors 

e) You determine that many cells that grow on plate C have a mutation in one copy of the 

kylE gene, encoding the KYL-E protein, a monomeric G-protein. Is kylE an oncogene or a 

tumor suppressor gene? Circle one. 1 point 

kylE is an oncogene. kylE is a tumor suppressor gene. 

f) It is known that the receptor, associated with the KYL-E protein, binds to cell growth 

factors, and that signaling through this pathway causes cell growth and division. Which 

of the following is a direct mechanism for the mutant KYL-E protein to be affecting this 

pathway? Circle all that apply. 4 points 

i) Mutant KYL-E protein binds to cGMP. 

ii) Mutant KYL-E protein cannot hydrolyze GTP. 

iii) Mutant KYL-E protein cannot be activated by the growth factor. 

iv) Mutant KYL-E protein can no longer bind growth factors. 

v) Mutant KYL-E protein is always activating adenylate cyclase. 

vi) Mutant KYL-E protein cannot replace it’s GDP for a GTP. 
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