A study of mono-, di-,tri-hybrid cross and testcross.
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Introduction
In this lab we came across three different types of cross mono-, di- and tri-hybrid cross. Mono- mean there is one gene with two different alleles while di- and tri- means there is two and three genes each with two alleles respectively.  Those two alleles in the gene can be either recessive or dominant.  If it is recessive, it must have two recessive alleles one from each parent to express that gene. If it is dominant, it will only need one gene from either of the parents. Autosome mutation is related to the non-sex chromosomes which the first 22 of our chromosome.  It can be both recessive and dominant. If it is recessive, one will have 25 % of getting the mutation, 25% to be totally normal and 50% of being a carrier. This prediction is from Mendel’s law, which contain with two parts. The first part is about each parent has a pair of alleles for the studied gene and each parent only passes down one allele to the offspring. The offspring then receives its own pair of alleles for that gene. Whichever of the two alleles gives the dominant condition determines how the offspring expresses that trait. And the second part is about separate genes are passed independently. The alleles of different genes assort independently from one another during gamete formation.
Prediction 

Part 1 
Monohybrid Cross
I. Prediction for F1 generation 
Phenotype Parents: ♀:+  x ♂:PR
Genotype Parents: ♀: ++ x ♂ :PRPR
	♀                                   ♂
	PR

	+
	PR+


Prediction ratio of F1: 1 or 100% wild 

II. Prediction for F2 Generation
Phenotype Parents: ♀:+  x ♂:+
Genotype Parents: ♀: PR+ x ♂ :PR+

	♀                                   ♂
	PR
	+

	PR
	PRPR
	PR+

	+
	PR+
	++


Prediction ratio of F1: 3+:1 PR or 75% wild :25% PR mutant 


Part 2 
Dihybrid Cross 
Question: What is the pattern of inheritance for F2 generation in dihybrid cross 
Hypothesis:  The percentage of wild phenotype will be around 50 % according to Mendal’s first law 
Assumption : 
1) Wild genotype is dominant 
2) The characters are not sex linked 
3) The parental has homozygous genotype
4) The F1 generation are both heterozygous
	
I. Prediction for F1 generation 
Phenotype Parents: ♀:PR,+  x ♂: SS
Genotype Parents: ♀: PRPR,++ x ♂ :++,SS
	♀                                   ♂
	+,SS

	PR,+
	PR+,SS+


Prediction Ratio: 1 or 100% wild 
II. Prediction for F2 Generation
Phenotype Parents: ♀:+  x ♂:+
Genotype Parents: ♀: PR+, SS+ x ♂ :PR+,SS+

	                  ♂
♀                                
	PR,SS
	PR,+
	+,SS
	+,+

	PR,SS
	PRPR, SSSS
	PRPR, SS+
	PR+, SSSS
	PR+, PR+

	PR,+
	PRPR, SS+
	PRPR, ++
	PR+, SS+
	PR+, ++

	+,SS
	PR+, SSSS
	PR+, SS+
	++, SS
	 ++, SS+

	+,+
	PR+, SS+
	PR+, ++
	++, SS+
	++, ++


Prediction Ratio: 9 +,+ : 3 PR,+ : 3 +,SS : 1 PR,SS or 56% wild ,19% mutant PR, 19% mutant SS, 6% double mutant (PR,SS)

Part 3
Trihybrid Cross 
Question: Will the trihybrid cross have similar ratio for the wild phenotype?
Hypothesis: we can expect a similar ratio of wild phenotype for the f2 generation due to Mendal’s Law
Assumption :
1) Wild genotype is dominant 
2) The characters are not sex linked 
3) The parental has homozygous genotype
4) The F1 generation are both heterozygous

I. Prediction for F1 generation 
Phenotype Parents: ♀:+,+,+  x ♂: SV,PR,RI
Genotype Parents: ♀:++,++,++ x ♂ :SVSV,PRPR, RIRI
	♀                                   ♂
	SV,PR,RI

	+,+,+
	SV+,PR+, RI+


Prediction Ratio: 1 or 100% wild 

II. Prediction for F2 Generation
Phenotype Parents: ♀:+  x ♂:+
	          ♂                       
♀                                
	SV,PR,RI
	SV,PR,+
	SV,+,+
	+,+,+
	+,PR,RI
	+,+,RI
	+,PR,+
	SV,+,RI

	SV,PR,RI
	SVSV,PRPR,RIRI
	SVSV,PRPR,R+
	SVSVPR+, RI+
	SV+,PR+, RI+
	SV+,PRPR,RIRI
	SV+,PR+,RIRI
	SV+,PRPR,RI+
	SVSV,PR+,RIRI

	SV,PR,+
	SVSV, PRPR, RI+
	SVSV, PRPR, ++
	SVSV,PR+, ++
	SV+,PR+, ++
	SV+,PRPR,RI+
	SV+,PR+,RI+
	SV+,PRPR,++
	SVSV,PR+,RI+

	SV,+,+
	SVSV, PR+, RI+
	SV+, PR+, ++
	SVSV, ++, ++
	 ++, SS+
	SV+,PR+,RI+
	SV+,++,RI+
	SV+,PR+,++
	SVSV,++,RI+

	+,+,+
	SV+, PR+, RI+
	SV+, PR+, ++
	SV+,++, ++
	++, ++,++
	++,PR+,RI+
	++,++,RI+
	++,PR+,++
	SV+,++,RI+

	+,PR,RI
	SV+,PRPR, RIRI
	SV+,PRPR, RI+
	SV+,PR+,RI+
	++,PR+,RI+
	++,PRPR,RIRI
	++,PR+,RIRI
	++,PRPR,RI+
	SV+,PR+,RIRI

	+,+,RI
	SV+,PR+,RIRI
	SV+,PR+,RI+
	SV+,++,RI+
	++,++,RI+
	++,PR+,RIRI
	++,++,RIRI
	++,PR+,RI+
	SV+,++,RIRI

	+,PR,+
	SV+,PRPR, RI+
	SV+,PRPR,++
	SV+,PR+,++
	++,PR+,++
	++,PRPR,RI+
	++,PR+,RI+
	++,PRPR,++
	SV+,PR+,RI+

	SV,+,RI
	SVSV,PR+,RIRI
	SVSV,PR+,RI+
	SVSV,++,RI+
	SV+,++,RI+
	SV+,PR+,RIRI
	SV+,++,RIRI
	SV+,PR+,RI+
	SVSV,++,RIRI


Genotype Parents: ♀: SV+ ,PR+, RI+ x ♂ : SV+,PR+,RI+


Prediction ratio: 27 +,+,+ : 9 SV,+,+ : 9 +,PR,+ : 9 +,+,RI : 3 SV,PR,+ : 3 SV,+,RI : 3 +,PR,RI : 1 SV,PR,RI or 42% wild phenotype, 14% mutant SV, 14% mutant PR, 14% mutant RI, 4.7% double mutant (SV, PR), 4.7% double mutant (SV,RI), 4.7% double mutant (PR, RI), 1.6% triple mutant (SV, PR, RI)

Part 4
Testcross
Question: How we can determine the gene of the F1 generation ?
Hypothesis: We can use the observed ratio of the result, if it is 100% wild phenotype then it is homozygous. Heterozygous if it is not
Assumption:
1) Wild genotype is dominant 
2) The characters are not sex linked 
3) The parental has homozygous genenotype

I. Prediction of F2 generation of heterozygous for both traits
Phenotype Parents: ♀:+,+  x ♂:SV, RI
Genotype Parents: ♀: SV+,RI+ x ♂ :SVSV, RIRI
	                  ♂
♀                                
	SV,RI

	SV,RI
	SVSV, RIRI

	SV,+
	SVSV,RIS+

	+,RI
	SV+, RIRI

	+,+
	SV+, RI+


 	Prediction Ratio : 1 SV,RI :1 SV,+ : 1 +, RI : 1 +,+ or 25% double mutant (SV,RI) , 25% mutant SV, 25% mutant RI, 25% wild phenotype 

II. Prediction of F2 generation of homozygous for both traits
Phenotype Parents: ♀:+  x ♂:SV, RI
Genotype Parents: ♀: ++,++ x ♂ :SVSV, RIRI
	                  ♂
♀                                
	SV,RI

	+,+
	SV+,RI+


Prediction Ratio : 1 or 100% wild phenotype 

Overview of the experimental procedure
 In this lab we used the Punnet square to predict the possible ratio of the different crossing and used a Chi- square test to test if the ratio we predicted are reasonable.
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Table 1. Parental and F1 crosses with the phenotype of the individuals being crossed in parentheses and the sample size (n), predicted ratios and observed ratios of F1 and F2 descendants. Results of the Chi-square test includes total Chi-square value (total X2 ), Degrees of freedom (DF), Probability (p) and whether the null hypothesis (H0) is accepted or not.
	Cross Type
	Cross 
(♀x♂)
	n
	Predicted ratio
	Observed ratio
	Total X2
	DF
	p
	H0

	Monohybrid
	P(+)xP(PR)
	9923
	100% (+)
	100%(+)
	-
	-
	-
	-

	
	F1(+)xF1(+)
	9939
	75%(+) 25%(PR)
	75%(+)
25%(PR)
	0.0041
	1
	0.50
	Accepted

	Dihybrid
	P(PR,+)xP(+,SS)
	10061
	100%(+,+)
	100%(+)
	-
	-
	-
	-

	
	F1(+,+)xF1(+,+)
	9975
	56% (+,+)
19% (PR,+) 19% (+,SS)
6% (PR,SS)
	56% (+,+)
19% (PR,+) 19% (+,SS)
6% (PR,SS)
	3.06
	3
	0.50
	Accepted

	Trihybrid
	P(+,+,+)x(SV,PR,RI)
	9990
	100%(+,+,+)
	100%(+)
	-
	-
	-
	-

	
	F1(+,+,+)xF1(x,x,x)
	9955
	42%(+,+,+) 14%(SV,+,+) 14%(+,PR,+) 14% (+,+,RI) 4.7%(SV,PR,+)
4.7% (SV,+,RI) 4.7% (+,PR, RI) 1.6%(SV,PR,RI)
	43%(+,+,+) 14%(SV,+,+) 13%(+,PR,+) 14% (+,+,RI) 5%(SV,PR,+)
5% (SV,+,RI) 5% (+,PR, RI) 1%(SV,PR,RI)

	10.24
	7
	0.50
	Accepted










Table 2. F1 cross with the phenotype of the individuals being crossed in parentheses and the sample size (n), correct predicted ratios and observed ratios of F1 and F2 descendants. Results of the Chi-square test for the testcross generation includes total Chi-square value (total X2 ), Degrees of freedom (DF), Probability (p) and whether the null hypothesis (H0) is accepted or not.

	Cross Type
	Cross 
(♀x♂)
	n
	Predicted ratio
	Observed ratio
	Total X2
	DF
	p
	H0

	Testcross
	F1(x,x)x F1(SV,RI)
	10021
	100%(+,+)
	100%(+,+)
	0
	1
	1
	Accepted




	Phenotype
	(+, +)
	(SS,+)
	(+, PR)
	(SS,PR)
	Total

	Observed value
	5644
	1870
	1812
	649
	9975

	Expected value
	5611
	1870
	1870
	623
	9974

	Obs-Exp
	33
	0
	-58
	26
	

	(Obs-Exp)^2
	1089
	0
	3364
	676
	

	(Obs-Exp)^2/Exp
	0.19
	0
	1.8
	1.09
	X2= 3.08a


a Degrees of freedom = 3,  p value = 0.38  and H0 is accepted 
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