
















































hrs- 59/108 54. 6% 

rh thmic 

arrh thmic 

56/108 

52/108 

51. 9% 

48 1% 

This table shows that each individual loci separated in approximately a 1:1 

ratio. 

The data collected is very close to the expected ratio for eas, his, and 

rhythmic/arrhythmic progeny (Table 4), suggesting that there is a linkage between 



LR75. 6A and eas. The percentage of eas: LR75. 6A recombinants indicate that LR75. 6A 

lies 20 map units from eas. Further testing must now be done to determine on which 

side of the eas locus LR75. 6A lies. 

In order to make this determination, a three-point cross must be set up. This 

involves crossing one of the progeny from the bd, his3eas, a X LR75. 6A cross with two 

other strains. One will be selected on either side of the eas locus. The test will again be 

for linkage and the one that shows the strongest linkage to LR75. 6A will allow us to 

determine on which side of eas the LR75. 6A mutation lies. The two markers to be used 

in this experiment are arg-5 and rrp-3. The arg-5 snain is an auxotroph for arginine and 

will not grow without arginine supplementation. It is located approximately 49 

centiMorgans (cM) from the eas locus (closer to the centromere). The rrp-3 strain is 

also an auxotroph, and requires tryptophan supplemented in the media to grow. Trp-3 is 

located approximately 12 cM from the eas locus (closer to the right end of the 

chromosome). Just like in the last cross, a I: I segregation is expected if there is no 

linkage between two loci. 



Table 5. Data &om cross of LR75. 6A to hd, arg-5, a 

LR75. 6A+, arg+ 

LR75. 6A-, arg- 

¹/Total 
Screened 

10/101 

13/1 01 

% of Total 
Screened 

9. 9% 

12. 9% 

LR75, 6+, arg- 

LR75. 6A-, arg+ 

33/101 

45/1 01 

32. 7% 

44. 5% 

eas+, arg+ 

eas-, arg- 

eas-, arg+ 

12/103 

20/103 

43/103 

11. 7% 

19. 4% 

41. 7% 

eas+, arg- 28/103 27. 2% 

The data illustrates linkage between the LR75. 6A and arg loci. Notice that 

the majority of the progeny obtained were parentals. This was seen 

somewhat in the eas and urg loci, but not to the same degree. 

In this cross, 103 progeny were analyzed and again the results were fairly clear. 

LR75. 6A shows a strong linkage to the arg locus suggesting that our mutation lies 

somewhere between the arg locus and the eas locus. According to the data, 

approximately 77% of the progeny were parentals and only about 23% of the progeny 

were recombinants, suggesting that the distance between LR75. 6A and arg is 

approximately 23 cM (Table 5). The data also shows that there is a small amount of 

linkage between the arg and the eas locus. This is expected as they are both on the same 

chromosome. However, the 69% parental progeny and the 31% recombinant progeny 
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are not significant. Again, examination of the percentages with which eas, arg, and 

rhythmicity segregated demonstrates the expected 1:1 ratio (Table 6). 

Table 6. Expected ratios &om cross of LR75. 6A to btlarg-5, a 

Eas+ 

¹/Total 
Screened 

41/104 

% of Total 
Screened 

39. 4% 

Eas- 63/104 60. 6% 

Arg+ 55/103 53. 4% 

Arg- 48/103 46. 6% 

rhythmic 

arrhythmic 

41/98 

57/98 

41. 2% 

58. 2% 

This table shows that each individual loci separated in approximately a 1:1 

ratio. 

Now that we know a specific area in which the mutation lies, we can begin to 

search on a smaller scale for the exact location of the mutation using the known 

b/eurospora sequence. This process involves looking at the genes that fall in the area 

between eas and arg-5. There are several genes in this area, but we suspect that the 

female fertility (ffj gene might be responsible for the mutation. This is because past 

crosses have shown an inability for LR75. 6A to serve as the female. This is consistent 

with the ff characteristics, which include the inability to act as a female as well as a 
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reduced amount of total protoperithecia production. In order to test this hypothesis, an 

experiment was done involving growth of LR75. 6A on a special media that prohibits 

growth in strains that have a non-functional ff gene. The media contains ascorbic acid, 

which is vitamin C. In order to test our hypothesis, both a bd strain and the LR75. 6A 

strain were inoculated onto slants with this media and incubated at room temperature. 

The growth was monitored after two and three days and the results seemed variable. 

After two days, the bd strain showed healthier growth, but by three days both the bd 

strain and LR75. 6A showed similar amounts of growth. A subsequent test will be done 

in order to compare the growth of both the bd strain and LR75. 6A to the ff strain. Only 

after this is completed can further assessments be made. 

Based on the N. crassa physical map, we have identified nine cosmids that cover 

the area where we believe the LR75. 6A mutation lies. Each of these cosmids will be 

individually transformed into the LR75. 6A strain and the transformants tested for an 

ability to restore the rhythmic phenotype. Once a cosmid is identified that restores the 

rhythm, DNA segments containing each open reading frame will be subcloned and the 

resulting plasmids transformed into the LR75. 6A arrhythmic strain. Once the gene is 

identified, it will be carefully studied and characterized as to how it affects the clock. 

Preliminary studies have looked at RNA production via a Northern blot in the 

LR75. 6A strain in order to begin to ask which parts of the clock system are affected by 

the LR75. 6A mutation. We first isolated RNA from LR75. 6A every four hours over two 

consecutive days and asked if a known ccg was rhythmic. We probed LR75. 6A RNA 

with ccg-2 and it looks rhythmic (Figure 4). Along with the blot of LR75. 6A is a second 
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blot using the bd strain. This blot was also probed with ccg-2 and we are using it as a 

control. As we expect, a rhythm is observed in this blot (Figure 5) and approximately a 

20-hour period is observed between the peaks at 12 and 32 hours. These results suggest, 

assuming that the clock operates in a linear fashion, that the mutation in LR75. 6A is not 

affecting the central oscillator or the input since clock regulation of gene expression is 

still apparent in the mutant. Therefore, we believe that the LR75. 6A mutation is 

manifested in an output component. However, it is also possible that this mutation is 

acting on the developmental pathway. In order to test this, a developmental induction 

experiment needs to be done. Cultures will be harvested after development is induced 

by desiccation aAer 0 and 30 minutes, as well as I, 2, 4, and 8 hours. The RNA will be 

probed with a gene such as fl (fluffy) that is known to be developmentally regulated. 

This is done to test if normal developmental induction occurs in the mutant. We will 

also do several more Northern blots probed with frq as well as several other ccgs. The 

results of these Northern blots will allow us to determine where in the developmental 

pathway or in which clock component the mutation is acting. 
















