N\ Activity 15.3 How can the mode of inheritance be determined
experimentally?

Outline the experimental crosses you would need to make to solve each problem.

1. Three new traits have been discovered in a population of Drosophila:

» Tapping (a behavioral mutant in which the fly taps one foot constantly)

» Single stripe (a pigmentation change that leads to a long stripe down the fly’s
back)

* Angular (causes angular bends in bristles that are normally straight)

The positions of the three genes on the chromosomes are unknown. Given two pure

breeding (homozygous) lines and using an initial cross of normal, normal, normal

females with tapping, single stripe, angular males, describe the appropriate genetic

experiments needed to establish whether any of these traits are caused by genes that are:
a. Autosomal or sex-linked

b. Linked on the same chromosome or unlinked

2. A genetics student chose a special project involving a three-gene cross to check the
relative positions and map distances separating three genes in Drosophila that she
thought were all on the third chromosome. To do this, she mated Drosophila females
that were homozygous for the recessive genes cu (curled), sr (striped), and e (ebony)
with males that were homozygous for the wild type, cu” (straight), sr* (not striped),
and e” (gray). She then mated (testcrossed) the F, females with homozygous
recessive curled, striped, ebony males.

Here are the phenotypic results of the testcross:

straight, gray, not striped 820
curled, ebony, striped 810
straight, ebony, striped 100
curled, gray, not striped 97
straight, ebony, not striped 80
curled, gray, striped 90
straight, gray, striped 1
curled, ebony, not striped 2
Total 2,000

a. How are the three genes arranged on the chromosomes?

b. What evidence allows you to answer the question in part a?

c. If any of the genes are linked, how far apart are they on the chromosome? How
can you determine this?



Percentage Points of the Chi-Square Distribution

Degrees of Probability of a larger value of x )

Freedom 0.99 0.95 0.90 0.75 0.50 0.25 0.10 0.05 0.01
1 0.000 0.004 0.016 0.102 0.455 1.32 2.71 3.84 6.63
2 0.020 0.103 0.211 0.575 1.386 2.77 4.61 5.99 9.21
3 0.115 0.352 0.584 i B L . 2.366 4.11 6.25 7.81 11.34
4 0.297 0.711 1.064 1.923 3.357 5.39 7.78 9.49 13.28
5 0.554 1.145 1.610 2.675 4.351 6.63 9.24 11.07 15.09
6 0.872 1.635 2.204 3.455 5.348 7.84 10.64 12.59 16.81
7 1.239 2.167 2.833 4.255 6.346 9.04 12.02 14.07 18.48
8 1.647 2.733 3.490 5.071 7.344 10.22 13.36 15.51 20.09
9 2.088 3.325 4.168 5.899 8.343 11.39 14.68 16.92 21.67
10 2.558 3.940 4.865 6.737 9.342 12.55 15.99 18.31 23.21
11 3.053 4.575 5.578 7.584 10.341 13.70 17.28 19.68 24.72
12 3.571 5.226 6.304 8.438 11.340 14.85 18.55 21.03 26.22
13 4.107 5.892 7.042 9.299 12.340 15.98 19.81 22.36 27.69
14 4.660 6.571 7.790 10.165  13.339 17.12 21.06 23.68 29.14
15 5.229 7.261 8.547 11.037  14.339 18.25 22.31 25.00 30.58
16 5.812 7.962 9.312 11.912  15.338 19.37 23.54 26.30 32.00
17 6.408 8.672 10.085  12.792  16.338 20.49 24.77 27.59 33.41
18 7.015 9.390 10.865  13.675  17.338 21.60 25.99 28.87 34.80
19 7.633 [0 o a by FREARORS o B Bt ¥ B Tl [ ) V- 22.72 27.20 30.14 36.19
20 8.260 10.851  12.443 15452  19.337 23.83 28.41 31.41 37.57
22 9.542 12338 RO T80 s 1937 26.04 30.81 33.92 40.29
24 10.856  13.848  15.659  19.037  23.337 28.24 33.20 36.42 42.98
26 12.198 15379  17.292  20.843  25.336 30.43 35.56 38.89 45.64
28 13.565  16.928 18939  22.657 27.336 32.62 37.92 41.34 48.28
30 14953 18493  20.599 24.478  29.336 34.80 40.26 43.77 50.89
40 22.164  26.509  29.051  33.660  39.335 45.62 51.80 55.76 63.69
50 27.707 34764  37.689 42942  49.335 56.33 63.17 67.50 76.15
60 37.485  43.188  46.459  52.294  59.335 66.98 74.40 79.08 88.38




