Name

Biology 2202
F3 Screen homework
(Due one week after the completion of the last day of the F3 screen laboratory)

You are observing a clutch of embryos that potentially have a new and exciting mutation
that affect eye development.

Here is what you find:
6 embryos that are cyclopic

93 embryos that have a normal set of two eyes

Normal, wildtype eyes Abnormal, cyclopic eyes

1. From a hypothesis about how the inheritance of the mutant gene(s) is working.

This is a tough one, and is meant to challenge you. There are at least a couple of hypotheses
that do not violate Mendelian genetics and also can explain this outcome. Read a genetics
textbook, talk to other students, brainstorm, and see if you can come up with a hypothesis
that is supported in the next step (4 pts).



2. Carry out a chi square analysis to test your hypothesis. See detailed instructions for this
in the GloFish worksheet (5 pts).

Chi square Table:

(1) (2) (3) (4) (5) (6)

Phenotype Observed | Expected d=(0o-e) d? d?/e
Number,0 | Number,e

Total

(7) X2 = the sum of all of the numbers in column 6 =
(8) Degrees of freedom (df) =n-1 =

3. Conclusion (1 pt):
(9) P-value and conclusion about your hypothesis:

Chi squared
Degrees of freedom (df)

25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 5] 5 4 3 2 1 pvalue
1152 10.86 10.20 954 890 826 763 701 641 581 523 466 411 357 305 256 209 165 124 087 055 030 011 002 000 99
16.47 1566 14.85 14.04 13.24 1244 1165 1086 1009 931 855 779 704 630 558 487 417 349 283 220 161 106 058 021 002 90
15.94 18.06 17.19 1631 1544 1458 1372 12,86 120011151031 947 863 781 699 618 5358 459 382 307 234 165 101 045 0068 80
2087 19.94 19.02 1810 1718 16.27 15.35 14.44 1353 1262 11.72 1082 993 903 815 7.27 639 553 467 383 300 219 142 071 015 70
2262 2165 2069 19.73 1877 17.81 16.85 1589 14.94 1398 13.03 1208 1113 1018 924 830 736 642 549 457 366 275 187 102 027 60
2434 2334 2234 21.34 20.34 19.34 1834 17.34 16.34 1534 14.34 1334 1234 1134 1034 934 834 734 635 535 435 336 237 139 045 50
2614 2511 24,07 23.03 21.99 2095 19.91 18,87 17.82 16.78 1573 1469 1364 1258 1153 1047 941 835 728 621 513 404 295 183 071 40
2817 2710 26,02 24.94 23.86 22.77 2169 2060 1951 1842 17.32 1622 1512 14.01 1290 11.78 1066 952 838 723 606 483 366 241 107 30
30.68 29.55 28.43 27.30 2617 25.04 23.90 22.76 21.61 2047 19.31 1815 16.98 1581 1463 1344 1224 1103 980 8§56 729 599 464 322 164 20
32.28 3113 29.958 2882 27 66 26.50 25.33 24.16 2298 21.79 2060 19.41 18.20 1699 15.77 1453 1329 1203 1075 945 812 674 532 379 207 15
34.38 3320 32.01 30.81 2962 28.41 27.20 2599 2477 2354 22.31 21.06 1981 1855 17.28 1599 1468 13.36 1202 1064 924 773 625 461 271 10
34.90 33.71 32,51 31.31 3010 28.89 27.67 26.45 2521 23.98 22.73 21.48 20.21 1894 1765 16.35 15.03 13.70 1234 1095 952 504 649 482 287 09
35.47 3427 33.06 31.85 3063 29.41 2818 26.95 2571 24.46 23.20 21.93 2066 19.37 18.07 16.75 1542 1407 1269 11.28 984 834 676 505 3068 08
36.11 34.89 3368 3245 31.22 29.99 28.75 27.50 2625 24.99 23.72 2244 2115 19.85 18,53 17.20 15.85 14458 13.09 1166 1019 867 706 532 328 07
36.82 35.60 34.37 33.13 31.89 30.65 29.40 28.14 26.87 25.59 24.31 23.02 21.71 2039 19.06 17.71 16.35 14.96 13.54 1209 1060 9.04 741 563 354 06
37,65 36.42 3517 33.92 3267 31.41 3014 28,87 27.59 26.30 25.00 2368 22.36 21.03 1968 1831 1692 1551 1407 1259 1107 949 781 593 384 05
35.64 37.39 3613 34.87 3360 32.32 31.04 29.75 2844 2714 2582 2449 2314 21.79 2041 19.02 1761 1617 1470 13.20 1164 1003 831 644 422 04
39.88 38.61 37.33 36.05 34.76 33.46 3216 30.84 29.52 2519 26.85 2549 2412 2274 21.34 19.92 1848 17.01 1551 13.97 1237 1071 895 7.01 471 03
41,57 4027 38.97 37.66 36.34 3502 3369 32.35 31.00 2963 25.26 26.87 2547 2405 2262 21.16 1968 1817 1662 1503 1339 1167 984 782 541 02
44.31 4298 4164 4029 38.93 37.57 36.19 34.81 33.41 32,00 3058 2914 2769 2622 2473 2321 2167 2009 1848 1681 1509 13.28 11.34 921 663 M
5262 51.18 49.73 48.27 46.80 45.31 43.82 42.31 40.79 39.25 37.70 36.12 34.53 32.91 31.26 29.59 27.88 26.12 2432 22.46 20.51 18.47 16.27 13.82 1083 .001
"Note. Problems with df=25 would rarely be worked by hand.




Biology 2202
F3 Screen homework
example answers

1. From a hypothesis about how the inheritance of the mutant gene(s) is working.

This is a tough one, and is meant to challenge you. There are at least a couple of hypotheses
that do not violate Mendelian genetics and also can explain this outcome. Read a genetics
textbook, talk to other students, brainstorm, and see if you can come up with a hypothesis
that is supported in the next step (4 pts).

4 pts for answer that fits 15:1 ratio
Three possibilities:

Answer A. Redundant genes, need to have homozygous mutations in both to have the
cyclopic phenotype

aabb is cylclopic, all others (aaBb, etc) have normal eyes.

Answer B. Incompletely penetrance of the mutant phenotype. Not all individuals that are
homozygous for the recessive allele have the mutant phenotype-with the mutant
phenotyope being cyclopic eyes.

In this case, you have one gene, so you would expect % of the progeny to be homozygous
for the mutant allele (this is as low a fraction as you can get with one gene).

% X 99 is about 25. 6/25=0.24 or about 24% of the homozygotes express the cyclopic
phenotype. You can then use this percentage to calculate your expected (although the
calculations are a tautology in this case-it would also be okay if they say that they cannot do
a Chi-square analysis for this one).

Answer C: This could be a temperature sensitive mutation, and the fish could have been
raised at an intermediate temperature that caused only some of the homozygotes to have
the mutant phenotype. A more general hypothesis that there were environmental
influences that affected the phenotype would also be acceptable.

3 pts for everything correct, but the hypothesis is not supported

2 pts for one the right track, but some incorrect statements

1 pt for something correct here



2. Carry out a chi square analysis to test your hypothesis. See detailed instructions for this

in the GloFish worksheet (5 pts).
Chi-square analysis for potential answer A

Chi square Table:

Phenotype Observed | Expected d=(0o-e) d? d?/e
Number,0 | Number,e
Two eyes 93 93 0 0 0
Cyclopic eye 6 6 0 0 0
Total
(7) X2 = the sum of all of the numbers in column 6 = 0
(8) Degrees of freedom (df) =n-1=1
3. Conclusion (1 pt):
(9) P-value and conclusion about your hypothesis: P=1.0
Hypothesis is strongly supported but not proven
Chi squared
Degrees of freedom (df)

25 24 23 22 2 20 19 18 17 16 15 14 13 12 1 10 9 8 7 =] s 4 3 2 1 pvalue
1152 1086 1020 954 890 826 763 701 641 581 523 466 411 357 305 256 209 165 124 087 055 030 011 002 000 88
16.47 1566 1485 1404 13.24 1244 1165 1086 1008 931 855 7789 704 630 558 487 417 349 283 220 161 106 058 021 002 80
1594 18.06 1719 16.31 15.44 1455 1372 12.86 1200 11151031 947 863 781 699 618 5358 459 382 307 234 165 101 045 006 80
20.87 1994 19.02 1810 1718 16.27 1535 1444 1353 1262 11721082 993 803 815 727 639 553 467 383 300 219 142 071 015 70
2262 2165 2068 19.73 18.77 17.81 16.85 1589 1484 1385 13.03 1208 1113 1018 924 830 736 642 548 457 366 275 187 102 027 60
2434 2334 22.34 21.34 20.34 19.34 1534 17.34 16.34 15.34 14.34 13.34 1234 11.34 1034 934 8534 734 635 535 435 336 237 139 045 50
2614 2511 2407 23.03 21.99 2095 1991 1887 17.82 16,78 15.73 1469 1364 1258 1153 1047 941 835 728 621 513 404 295 183 0N 40
2817 2710 26,02 24,94 23.86 22.77 21,69 2060 19.51 1842 17321622 1512 1401 1280 1176 1066 952 838 723 606 488 366 241 107 30
30.65 29.55 26.43 27.30 2617 25.04 2390 22.76 21.61 2047 19.31 1815 16.98 1581 1463 1344 1224 1103 980 8§56 729 599 464 322 164 20
3228 3113 29.98 26,82 27.66 26.50 2533 2416 22958 21.79 2060 19.41 15820 1699 1577 1453 13.29 1203 1075 945 812 674 532 379 207 15
34.38 3320 32.01 30.81 29.62 28.41 27.20 2599 2477 23.54 22.31 21.06 19.81 1855 17.26 15899 1468 13.36 12.02 1064 924 778 625 461 271 10
34.90 33.71 32,51 31.31 3010 25.89 2767 2645 25.21 23.95 22.73 21.45 2021 1594 1765 16.35 1503 13.70 1234 1095 952 504 649 482 287 09
3547 3427 33.06 31.85 30.63 29.41 2518 2695 25.71 2446 23.20 21.93 2066 19.37 18.07 16.75 1542 1407 1269 1128 984 534 676 505 306 08
36.11 34.89 3368 3245 31.22 29.99 2875 27.50 26.25 24.99 23.72 22.44 2115 19.85 1853 17.20 1585 1445 13.09 1166 1019 867 706 532 328 07
36.82 3560 34.37 3313 31.89 30.65 29.40 2514 26.87 25.59 24.31 23.02 21.71 20.39 19.06 17.71 16.35 1496 13.54 1209 1060 9.04 741 563 354 06
37.65 36.42 3517 33.92 3267 31.41 3014 28.87 27.59 26.30 25.00 23.65 22.36 21.03 1968 18.31 1692 1551 1407 1259 1107 949 781 599 384 05
3564 37.39 3613 34.87 33.60 32.32 31.04 2975 28.44 2714 2552 2449 2314 21.79 2041 19.02 1761 1617 1470 1320 1164 1003 831 644 422 04
39.88 3861 37.33 36.05 34.76 33.46 32.16 30.84 29.52 2619 26.85 2549 2412 2274 21.34 19.82 1648 17.01 1551 1397 1237 1071 895 701 471 03
41.57 4027 38.97 37.66 36.34 35.02 3369 32.35 31.00 2963 25.26 26.57 2547 2405 2262 2116 1968 15817 1662 1503 1339 1167 984 782 541 02
4431 4298 41.64 40.29 3593 37.57 36.19 34.81 33.41 32,00 30.55 28.14 2769 2622 2473 2321 2167 2009 15845 16.81 1509 1328 1134 921 663 M
5262 5118 49.73 48.27 46.80 4531 43.82 4231 40.79 39.25 37.70 3612 34.53 3291 31.26 29.58 27.88 2612 24 32 2246 2051 18.47 16.27 13.82 10.83 .001

"Note. Problems with df=25 would rarely be worked by hand.




