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1. Karyotype Analysis of Human Genetic Disorders

Objective:

To study and identify chromosomal abnormalities through karyotype analysis of human
syndromes.

Principle:



A karyotype is a complete set of chromosomes in a cell, arranged and displayed in pairs
according to size, shape, and centromere position. Karyotype analysis helps identify
chromosomal number or structural abnormalities responsible for genetic disorders.

Requirements:

Human chromosome spread photographs or slides
Pencil, scale, and scissors

Chart paper

Scissors and glue for arranging chromosome pairs

A. Klinefelter Syndrome (47, XXY)

e Chromosomal formula: 47, XXY
e Sex: Male
o Features:
o Presence of an extra X chromosome
o Underdeveloped testes
o Gynecomastia (enlarged breasts)
o Infertility and tall stature
o Karyotype Identification: One extra X chromosome in male (XXY instead of XY).

B. Down Syndrome (47, Trisomy 21)

e Chromosomal formula: 47, +21
o Features:
o Mental retardation
o Flattened facial profile
o Short stature
o Broad hands with single palmar crease
o Karyotype Identification: Extra copy of chromosome 21 (three 215s).

C. Turner Syndrome (45, X)

e Chromosomal formula: 45, X (monosomy X)
e Sex: Female
o Features:

o Short stature

o Webbed neck

o Underdeveloped ovaries



o Infertility
o Karyotype Identification: Only one X chromosome; total 45 chromosomes.

D. Edward Syndrome (47, +18)

e Chromosomal formula: 47, +18
o Features:
o Small head and jaw
o Clenched fists with overlapping fingers
o Congenital heart defects
o Karyotype Identification: Trisomy of chromosome 18.

E. Patau Syndrome (47, +13)

e« Chromosomal formula: 47, +13
o Features:
o Severe mental retardation
o Microcephaly
o Cleft lip or palate
o Polydactyly
o Karyotype Identification: Trisomy of chromosome 13.

2. ldentification of Specimens (Phylum and Key Characters)

I\Skl)' Name of Specimen Phylum Diagnostic Characters
1 Amoeba Protozoa Unlcellu.lar, |rregula_1r shap_e: pseudopodia for
locomotion, holozoic nutrition.
. Unicellular, ciliated body, distinct oral
2 Paramecium Protozoa .
groove and contractile vacuoles.
3 Sycon Porifera Vase-shaped, spongocoel and osculum,
canal system present.
Neptune’s Cup (Cliona or . Large cup-shaped sponge, skeleton of
4 : Porifera .
Poterion) spicules.
5 Taenia (Tapeworm) Platyhelminthes Flat, segmented body, scolex with suckers

and hooks, parasitic.

Cylindrical unsegmented body, separate

6 Ascaris (Roundworm) Nemathelminthes . . .
sexes, intestinal parasite.



Sl.

No Name of Specimen Phylum Diagnostic Characters

Segmented body, parapodia and setae,
marine habitat.

Segmented body, clitellum present,
terrestrial, hermaphrodite.

Unsegmented soft body, coiled shell,
muscular foot, radula present.

Lamellidens (Freshwater Bivalve shell, filter feeder, sedentary aquatic
Mollusca :
Mussel) habit.

Body divided into cephalothorax and
abdomen, gills present, aquatic.

12 Macrobrachium Arthropoda Similar to Penaeus, Ion_g chelate second pair
of legs, freshwater habit.

(Freshwater Prawn)
Two wings, compound eyes, sponging

7 Nereis Annelida
8 Pheretima (Earthworm)  Annelida
9 Pila (Apple Snail) Mollusca
10

11 Penaeus (Prawn) Arthropoda

13 Musca (Housefly) Arthropoda mouthparts, vector of diseases.
14 Anopheles (Mosquito) Arthropoda ﬁ}lglr;(:ie; body, palpi long (7), vector of
15 Culex (Mosquito) Arthropoda Short palpi (9), vector of filarial worm.

Pentamerous symmetry, tube feet, water

16  Asterias (Starfish) Echinodermata
vascular system present.

3. ldentification of Ecosystems (from Photographs)

Ecosystem Type Characteristics / Identification Features

Marine Large saline water body; organisms like fish, corals, molluscs, crustaceans;

Ecosystem high biodiversity.

Mangrove Found in coastal tidal zones; plants with pneumatophores; saline, muddy

Ecosystem soil; rich in crabs, prawns, and fishes.

Lake Ecosystem Freshwater; plankton, aquatic plants, and fishes; lentic ecosystem.

Rainforest High rainfall, dense vegetation, multi-layered canopy, great species

Ecosystem diversity.

Desert Ecosystem Lo.w rainfall, sandy soil, xerophytic plants (cactus), reptiles and nocturnal
animals.

Grassland Dominated by grasses, moderate rainfall, grazing herbivores like deer, zebra,

Ecosystem and buffalo.

Suggested Practical Activities:



Karyotype chart preparation using chromosome cut-outs.

Specimen identification using preserved samples or digital images.
Photograph-based ecosystem recognition with written features.

Drawing and labeling of representative specimens and ecosystem components.
Viva-voce preparation based on key diagnostic and adaptive features.

agrONME

Practical Record Structure:

Each practical record should include:

Title of the Exercise
Objective

Principle / Theory
Materials Required
Procedure / Steps
Observations / Drawings
Result / Identification
Remarks / Inference
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