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GENETICS LAB REPORT.
Study of Medellin inheritance patterns of Drosophila melanogaster.
Introduction.
Many different characteristics of D. melanogaster make it an ideal model organism. The significant benefit of using Drosophila is that there are also no ethical issues surrounding their use, common for mammal models such as monkeys.
The reasons include:
Short lifespan
One of the main advantages is its short life cycle, allowing for many flies to be produced within a short period. An embryo emerges within 24 hours of egg fertilization. This embryo then goes through three different larval stages, eventually maturing into an adult Drosophila. The development of an adult fly only takes ten days from fertilization. The female fly can produce up to 1500 eggs in its lifetime, thereby providing a constant supply of new Drosophila for genetic studies.
Minimal culturing requirements
Another advantage of Drosophila is that they are tiny and, thus, very easy to maintain. Due to their small size and minimal requirements, many Drosophila can be raised and tested within a small laboratory that does not have access to time, space or funding.
Anatomical features
Drosophila has anatomical features which allow for easy characterization. These genetic markers can be easily identified under a microscope. Behaviors such as eating, mating, and sleeping observed in humans are also seen in Drosophila. Therefore, the possible effect of genetics upon human behavior can also be assessed.
Genetic manipulation
Genetic factors also make this fly an ideal model organism. D.melanogaster only has four pairs of chromosomes compared to 23 pairs in humans. This was one reason they were first used in genetic studies; Drosophila genes could be mapped easily to investigate genetic transmission. The entire genome of Drosophila has been sequenced and annotated as the human genome. 
DISTINGUISHING MALE AND FEMALE DROSOPHILAS.
· The most specific characteristic to use to differentiate the two is to look at the genitalia of the flies. Males have dark, rounded genitalia at the tip of their abdomen, whereas females have light, pointed genitalia.
·  Although the genitalia should serve as the primary sexing characteristic, it can be helpful to use others as a guide. Male Drosophila is generally smaller than their female counterparts and has a darker abdomen. The posterior segments of the Drosophila female are only pigmented in their rear halves, whereas these segments are almost entirely pigmented in the males.
·  The males also have a unique characteristic on their forelegs; the sex comb. The sex comb is a small patch of bristles visible on the forelegs of the male and is perhaps the most reliable method of sexing the flies, but it may be too time-consuming in practice.

		COMPARISON TABLE.
	Body shape 

	FEMALES
Pointed abdomen with a "spike" on the dorsal surface at the rear
	MALES
Rounded abdomen 

	Colour
	Each abdominal segment carries a narrow dark band.

	Rearmost abdominal segments are almost uniformly dark.

	Genitalia

	Few structures visible

	Complex structures visible on the ventral surface

	Sex combs

	None

	A short row of thick, closely spaced bristles appearing as a dark mass on the fourth segment of the front legs (often seen best with fly lying on its back)







Genotype and phenotype differences
An organism’s genotype is the set of genes that it carries. An organism's phenotype is all of its observable characteristics, which are influenced by its genotype and environment. 
OBJECTIVES.
· To study the characteristics of different Drosophila melanogaster (fruit fly) species.
·  To demonstrate a monohybrid cross of two homozygous flies.
·  To observe the behavior of the flies.
MATERIALS
· Drosophila stocks.
·  36 vials and plugs.
·  72 vial labels.
·  12 sorting brushes.
·  100 sorting cards.
·  Carolina Easy Fly strains General User’s Guide.
·  Nine copies of the Carolina Drosophila manual.
·  Reproducible Student Guide.


PROCEDURE
· Read the teacher’s and the student guide thoroughly and became familiar with kit materials and activities to be done in the experiment.
·  The F1 vials were cleared.
·  Scored the F1 flies and set up the F1 cross.
·  Cleared the F2 vials.
·  Scored the F2 flies.
RESULTS AND DISCUSSION.
All the F1 males and females display the wild-type phenotype for both characteristics (red eyes, winged). This pattern indicates that sepia is inherited as autosomal recessive. This is because mutant sepia females were used in the cross. If this mutation were sex-linked recessive, the F1 males would show the mutant phenotype. 
The F1 observations were consistent with autosomal recessive for the apterous mutation.  The trait was autosomal recessive because all F1 flies were wild type and apterous, with the F2 exhibiting a wild-type: apterous ratio of 3:1 for both males and females. The ratios are not skewed by sex, thus confirming the hypothesis of autosomal recessive inheritance for both traits. The results also demonstrate that the two traits assort independently.
	



F2 phenotypic ratio based on hypothesis.
	Phenotype
	Expected ratio.
	Expected number of flies

	1. Red eye(wild-type)/winged(wild-type)
	9/16
	108

	2. Sepia eye/winged(wild-type)
	3/16
	36

	3. Red eye(wild-type/apterous
	3/16
	36

	4. Sepia eye/apterous.
	1/16
	12


	










Phenotypic ratio in F2
	Phenotype
	
	

	1. Red eye(wild-type)/winged(wild-type)
	112/192
	112

	2. Sepia eye/winged(wild-type)
	30/192
	30

	3. Red eye(wild-type/apterous
	41/192
	41

	4. Sepia eye/apterous.
	6/192
	9




Chi-square calculation
X2=2.59
Number of Phenotypes possible = 4-1=3
Degree of freedom =3





[bookmark: _GoBack]CONCLUSION
The probability that the difference between the expected value and observed values was caused by a change between 30% and 50%.Because this probability is above 5%, we do not reject our hypothesis; hence the mode of inheritance for apterous in Drosophila is autosomal recessive.

