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Biology 198 BIOLOGY PRINCIPLES Answers to Mendelian Genetic Problems Updated: 21 August 2000 PROBLEM 1. Hypothetically, brown (B) in naked mole rats is dominant to white (b). Suppose you stumbled upon a naked brown rat in class and decided to find out if it was BB or Bb using a testcross. You would pair it with a white female
(completely recessive) and examine the offspring produced. Now, if only 2-3 babies were born and they were all brown, you still wouldn’t be sure if it was BB or Bb (for example, although the odds are 50:50 that a boy or a girl will be produced, there are many people who produce 4 to 5 girls and never a boy. and vice versa). But, if mole rats produce
50 offspring and all are brown, then it is likely that there are no hidden alleles and that the male is BB. But what happens if white descendants are produced? You would know that the brown father had a little hidden allele “b.” So, what you need to do is perform a testcross on this brown, male, heterozygous, naked rat. What are the expected
genotypic and phenotypic proportions of such a cross? If the brown male had been BB, then all the offspring would have been Bb and all brown. However, if the male is Bb as above and a testcross is performed, 50% of all offspring must have the bb genotype and a white phenotype. A testcross to a heterozygous individual should always produce a 1:1
ratio between the dominant and recessive phenotype. So, both the genotypic and phenotypic relations here are 50:50. PROBLEM 2. What if you raised some dragons and crossed a homozygous red plant (RR) with a homozygous white plant (rr)? In button, “true reproduction” means homozygous. In this case, 100% of the F1 individuals would be pink!
This is an example of “incomplete dominance”, where both alleles contribute to the result. In some cases of dominance both alleles could contribute equally to one allele producing red pigment and the other white; thus, a pink plant appears. In another A allele may not be functional. Although in many cases only a single allele is needed, perhaps in this
case there is only half of the necessary amount of pigment, so the pink is due to the low amount of red pigment in the pétos. Who knows. Anyway, use a Punnett square and set a cross between a homozygous red plant and a homozygous white plant. Then, take the resulting offspring and cross them between Sa also (ie, F1 x F1). Then, determine the
phenotypical and genotypanic relationships. You will notice that 100% of all breeds are RR, which is the genotype. Since the genotype for all breeds is the same, and the RR genotype encodes a pink color, then 100% of the phenotypes will be pink (not red a € "remember that it is incomplete domination). Now, you have to perform a second crossing
between offspring. Since all the descendants are RR, then the cross will be RR X RR. You will notice here all the descendants are not pink. Its genotypan relative is 25% (RR), 50% (RR) and 25% (RRR). The phenotypic proportion is also the same in this case, with 25% red (RR), 50% pink (RR) and 25% white (RRR). Problem 3. You know that the claw
possession (WW or WW) is dominant at the lack of claws (WW). You also know that the presence of smelly feet (FF or FF) is dominant at non-maloly feet (FF). You crosses a male having claws and smelly feet with a female having unequaining claws and feet. The 18 breeds produced have smelly feet, 14 have claws and 4 do not have claws. Are the
genotypes of parents? Answer: Start with what you know at the beginning of the story: Dad has claws, so he has at least a great W. You do not know if his second allele is w big or w small at this point. He also has smelly feet, so again you know that she has a great f but you can not decipher the second allele at this time. Mom has claws for what she
has at least one W, but the other allele is still unknown. She has non-smoking feet, so she has recessive characters and can only be “ff”. So, based on the above, above, This a lot: Dad is (W? F?) And Mam4a is (W? F F). Well, let's see the offspring. All the children had the smelly feet. If Dad had a small F hid, then he would coincide with the little F of
mom and about half of the children would have ended with non-smoking feet (FF). That did not happen, so dad must be FF (dominant homozygous). Now, look at recessive individuals that can be torn. There are four, and everyone must be WW. Each child received a small W of dad and the other small W of mom. Therefore, both parents must be
heterozygotes (WW). Keep in mind that as well as monohbrid crosses, the importance of recessive offspring is in this type of problem. You automatically you know that each parent had that hidden recessive allele based only on the phenotype of offspring. Therefore, you discovered the problem without any Punnett Square and parents are as follows:
Dad is A «\WWFFA» and mom is A «<WWFFA» Problem 4. You have an individual who is totally heterozygous for two genes that do not They are linked (that is, they are not on the same chromosome). A gene is for the size of the ear (AA or AA are the big ears while AA is for small ears) and the other gene is for Buggy's eyes (BB and BB for Buggy's eyes
while BB represents normal eyes). If this individual is tested, what are the genotypes and resulting phenotypes? Answer: Remember that a testcross represents a junction with a totally recessive individual. These types of crosses are useful to eliminate hidden recessive alleles from their unknown. Remember the information about recessions if you do
not remember anything else. Knowing the recessive, you automatically know both the phenotype and the genotype. At the monohbrid crossing, a cross-test of a heterozygous individual resulted in a 1: 1 relationship. With the dihbrid cross, you should wait a 1: 1: 1: 1 relationship! AB AB AB AB AB AB ABB AABB AABB AABB AB AABB AABB AABB
AABB AABB AABB AABB AABB AB ABB AABB AABB AABB AABB ASA, OBB AABB AABB AABB AABB ASA, OBB AAB, OB OB OB OBB OBB PERCENTAJES GENOTIPO FENOTIPO 25% AABB OREJAS GRANDES, OJOS BUGGY 25% AABB AABB Ears, normal eyes 25% AABB PEQUEAAS PEQUEAAS, Buggy eyes 25% AABB PEQUEAAS PEQUEAAS
PEQUEAOS, NORMAL EYES PROBLEM 5. Now, then, after we have completed the above problem, let’s ignore the Punnett square and just look at the 4 types of descendants of the offspring of the previous cross. What if the actual proportions in your testcross were not 1: 1: 1: 1, but were the following? Who would this represent? Percentages
Genotype Fenotype 48% AABB Large ears, buggy eyes 2% AABB Large ears, normal eyes 2% AABB Small ears, buggy eyes 48% AABB Small ears, normal eyes Answer: As long as you know you have a completely heterozygous individual, and get this kind of unbalanced percentage during the TestCross has discovered that genes A and B are linked
(i.e., they are produced on the same chromosome). Therefore, they are not supplying independently as Mendel sets out in his second law. If they were, you'd get 1: 1: 1: 1 ratios. The genotypes and phenotypes with the small percentages (AABB and AABB) represent results that occurred due to “excessive crossing” (during meiosis I, some homologous
chromosomes were exchanged between the 2 genes and DNA). Because the percentage of these rare bug recombinant was low, then it is likely that the genes are pretty close to each other. If the percentages of these two average combinations were 10-12% each, then the distance between the genes would be greater. In this case, “A” and “B” are on
the same chromosome, while “A” and “B” occur on the other chromosome (except the ones you just crossed). Problem 6. The following is a genetic linkage problem involving 4 genes. You want to determine which of the genes are linked, and which are produced on separate chromosomes. Cross two true breeding plants (i.e., remember that this means
they are homozygous) that have the following characteristics: 1 plant 2 red flowers white flowers spinal seeds smooth seeds pollen short grains pollen late blooming early blooming following the previous cross. , all descendants have red. red. Spinal seeds, long pollen grains and early bloom (that is, that these features are dominant). Then, then
TestCross the generation of F1, which should be realized by now, are totally heterozygous individuals and obtain the relationships below. What happens? 49% red-hawthorn 25% red-long 25% red-early 25% long-early 1% red-smooth 25% red-short 25% red by end 25% 1 afternoon 1% white-thorny 25% white-long 25 % White-Early 25% Short-Early
49% White-Smooth 25% White-short 25% White 25% Restaurant Current: A little more difficult, but thus still be able to find out. Obviously, from the foregoing, red / white flowers and features of spinal / smooth seeds are not standing independently. If they were, we would see relations 1: 1: 1: 1 (25%: 25%: 25%: 25%) represented for other gene sets.
Therefore, the flower color gene and seed texture are linked. Due to the high percentage of red-thorny and white smooth, the allele for red flowers and allele for spinal seeds are in the same homogual (except 2% of the offspring, which are the result of the crossing). Conversely, allele for white pétal color and allele for smooth seeds are on the same
chromosome (again, except 2% of the offspring that are the result of the crossing). Since all other crosses are 1: 1: 1: 1, then all other genes are on the chromosomes separated from the first 2. Therefore, 3 separate chromosomes are involved. Problem 7. The following is a generic link problem that also involves 4 genes. You want to determine when
genes are linked, which are produced in separate chromosomes, and distances between linked genes. Crosses 2 true breeding plants (ie, homozygous) that have the following characteristics "unusual": plant 1 floor 2 red flowers white flowers of pollen long flowers Short pollen grains DUMB Backtalk Smart Backtalk means nice arrangement
arrangement All descendants have red flowers, long pollen grains, give Smart Backtalk, and have a good disposition (which means, these these Dominant). Next, the generation F1 is checked, and the proportions below are obtained. How many chromosomes are involved in the links, and how are the positions of the genes related between SA? 45%
Red-Long 25% Red-Dumb 25% Long-dumb 48% Red-Medium 43% Long-medium 5% Red-Short 25% Red-Smart 25% Intelligent Long 2% Red-Nice 7% Long-Nice 5 % White-long 25% White-Dumb 25% Short-dumb 2% White-Mean 7% Short-Mean 45% White-Short 25% White-Smart 25% Short-Smart 48% White-Nice 43% Short-Nice Answer : As you can
see from the above, some features between genes do not qualify as 1: 1: 1: 1. Therefore, they are linked. In the first column, it can be seen that red / white and long / short are on the same chromosome and are separated by 10 (5 + 5) units (see below). In addition, the red / white and the medium / good of the third column are linked and are separated
by 4 (2 + 2) units (see more below). As a media / niza and short / long they are on the same chromosome that red / white, they are also linked as can be seen in column five and are 14 (7 + 7) separate units (see below ). The SMART / DUMB gene must exist in a second chromosome separated by itself. Chromosome: Media / Nice Red/
White Long / short (Media / Nice is separated from red / white by 4 link units) (Red / White is widely separated from a long / short by 10 links Nice is separated long / short by 14 link units)) Problem 8. In the Blood System ABO in humans, alleles A and B are codominant and both dominate allele O. In a paternity dispute, a
woman AB He alleged that one of four men was the father of his type A (the child would be kind to with a genotype of AA or AO). What about the following men could be the child's father on the basis of the given evidence? The Father Type A? Answer: In this case, a person of type A would have one of the following AA or AO. A man with any of these
genotypes could be the father since the mother would donate the allele A to the child and y An allele of the father or a allele or father would produce a child with blood type A. The Father Type B? Answer: In this case, a type B father would have the BB or BO genotype. A man with the BO genotype could be the father since the mother will donate the
allele to the child and an allele or from the father would produce a child with blood type A. The father guy or? Answer: In this case a person of the type or would have the Genotype OO. A man with this genotype could be the father since the mother will donate the allele to the child and an allele or from father would produce a child with blood type A.
The Father Type AB? Answer: In this case, a person of the type AB would have the genotype AB. A man with this genotype could be the father since the mother will donate the allele A niA + o and a allele A of the Father would produce a child with blood type A (ie, AA). Note: In this case, none of men can be excluded from possible paternity. I suppose
they will have to do genetic tests. Problem 9. A brown and long-winged fly is paired with a red-eye fly and long-winged. The progeny is: 51 long, red; 53 long, brown; 18 short, red; 16 short, brown using the information provided, what are the genotypes of the parents? Answer: In this case, it is more easy to see each locus separately. In the wing locus,
we have two crossed long-wing flies to produce 104 long-winged flies and 34 short-to-wing flies. This is very close to a relative 3: 1 that we would expect from a monohbrid cross. Therefore, parents should be heterozygous (LL) on the Locus of wing length and long wings must be dominant. In the place of eye color, we have a cross-eyed fly with a
brown-eyed fly to produce 69 brown-eyed flies and 69 red-eyed flies. This is a proportion of 1: 1, which is what we would expect from a monohbrid testcross. However, we do not know when it is dominant, red eyes or brown eyes. So, a father is (RR) And the other parent is homozygous recessive (RR) in the eyes of eyes eyes Combining the information
from the two loci, the possible genotypes for the parents are LLRR for the brown-eyed father, long-winged father, and LLRR for the red-eyed and long-winged parents. The other possibility is LLRR for brown, long-winged eyes and LLRR for red, long-winged eyes. Problem 10. A strange woman has a Bizzare condition known as “Cyclops” syndrome,
where she has only one eye in the middle of her forehead. The allele for the normal condition (i.e., not the “Cyclops” syndrome) is recessive (CC). Her father is a cyclopista, as is her mother. His father’s mother was normal. What is the genotype of the strange woman’s father? Answer: Because the woman’s father was a Cyclops, he had to have at least
a large C. However, it is unknown whether his other allele was large C or small c. But, curiously enough, her father’s mother was normal. Since normal is recessive (CC), then she could only donate a little C to her child. Therefore, the father of the Bizzare woman is heterozygous (CC). Problem 11. In calica cats, there is a gene linked with 2 alleles that
control skin color. BB is a black woman; B’B' is a yellow female; B’B (heterocygoto) is a calicosous female; B' is a yellow male; and b is a black male. Recently it has been taken over Judge Wapner’s work in the People’s Court and a woman brings a black cat who has given birth to 4 female calicos kittens and 2 male black kittens. You must decide which
of the male defense cats is guilty: the black or the yellow. Answer: Note First the mother, a black female, has only BRAN BS to offer. Black male kittens are not of any help in the problem, as they got their B alleles (each single B on a single X-chromosome) from their mother. However, female kittens are calicA3, and therefore are B’B. They could not
receive the B' allele from their mother since their mother was black; So, they had a yellow father (B Problem 12. A common form of green-green blindness in humans is caused by the presence of a recessive allele of x-linked. x-linked. Simply that, please answer the following: Can two daltonic parents give birth to a normal son or daughter? Answer:
No. 100% of parental alleles are recessive; Therefore, there are no normal alleles to give offspring. Can two normal parents have a Daltonic daughter? Answer: No. Dad will give all his daughters a normal allele. So, even if Mama has a hidden recessive allele, the worst senario case is that the daughter is heterozygous. Can two normal parents produce
a daltonic child? Answer: Yes. If Mama has a hidden recessive allele, 50% of the children will be Daltonic. The other 50% will have its normal allele and it will be normal. Problem 13. When studying a hereditary phenomenon, a geneticist discovers a phenotypic proportion of 9: 6: 1 between the breeds of a given mating. Give a simple and plausible
explanation of the results. How will you try this hypothesis? Answer: like 9: 6: 1 seems to be a variant of the standard ratio of 9: 3: 3 that would be expected from a dihybrid cross, the simplest explanation is that this result is from a dihbrid cross in which epistsis play a role. A «Epistasis» is when a couple of alleles (that is, a recessive pair), conceals
the expression of a dominant allele in another locus (that is, 1 set of alleles is masking another). In this case, you would expect phenotypes to have the genotypes given below. 9/16 A? B? 6/16 a? BB and AAB? 1/16 AABB However, to examine this better, you would need to perform a series of cross tests to see if the results of your crosses coincide with
your predictions. I did not ask that in the problem, but the problem below covers this. Problem 14. In a situation of epistaoses, PP or PP is Piirpura and PP is yellow. CC and CC encode the ability to produce color, while CC avoids color production resulting in an albino (ie, allele C allows or prevents from functioning to produce color). Given the
following Parental, provide the proportions of the offspring that are Pirpura, yellow or Remember: All offspring must have at least a large C to produce color or they will be albino. PURPLE YELLOW ALBINO PURPLE DISCHANGING RICES Provide explanations for each of your answers PPCC X PPCC 1 0 0 All Offspring PPCC and you will have at least
one large C and one Big P PPCC X PPCC 1 0 0 All Offspring PPCC and you will have at least one Big C and one Big P PP CCAP X CCAP 01 1 1/2 1/2 CCAPAP CCAPAP X CCAP 3 1 4 6 Different possibilities. See below * * Out of 16 gametes, 2 will be PPCC (purple); 2 will be PPCC (albino); 4 will be PPCC (purple); 4 will be PPCC (albino); 2 will be PPCC
(yellow); and 2 will be PPCC (albino). Home | Search | What’s New | Help | Comments Kansas State University | Division of Biology
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