1. ECG
Waller in 1887 recorded first ECG. 

Einthoven is considered as the Father of Electrocardiography
ECG is represented by 5 waves – PQRST.

P
De polarisation of Atria. Actvation of SA node

QRS
De polarization of Ventricles

PQ
Atrial contraction

QR
Spread of excitation from SA node to AV node

RS
Spread of excitation from AV node to Purkinje system

T
Repolarisation of Ventricles

R
It has the largest Amplitude.

2. PORTAL SYSTEM

Hepatic portal vein is formed of Gastric, Intestinal and Splenic veins. Hepatic portal system starts from the alimentary canal and opens into Post caval vein after receiving blood from liver and then to heart. It is present in all vertebrates. Posterior mesenteric, Anterior mesenteric, Duodenal and Lineogastric join to form the hepatic portal vein in vertebrates. Functions – 1. removal of nutrients. 2. Deamination of extra amino acids and conversion of ammonia to urea. 3. Detoxification of chemicals 4. Transfer of liver products to the blood.

Renal portal system.

Starts from the posterior part of the body and opens into the Kidney. It is well developed in Fishes and Amphibians. Reduced in Reptiles and Birds. Absent in Mammals.

Hypophysial portal system

Hypophysial vein collects blood from the Hypothalamus to the Anterior lobe of Pituitary. It is the Minor Portal system present in Higher vertebrates.

3. SPLEEN

It is the Grave yard of RBC. It filters dead RBC. Spleen is the largest lymph gland. Spleen is formed of Red pulp ( Reticular tissue rich in RBC ) having small patches of White pulp ( Lymphatic nodules ). Spleen is surrounded by a White fibrous capsule. 

Functions of Spleen

1. Filteration of dead RBC and Storage of RBC.

2. Formation of Agranulocytes.

3. Production of Antibodies.

4. Storage of Iron.

5. In embryo Spleen produces RBC.

6. Disposal of foreigh bodies by Macrophages.

4. Important Arteries

Pulmonary



To lungs

Coronary



To Heart

Subclavian



Forelimbs

Carotid



Head and Brain

Phrenic



Diaphragm

Hepatic



Liver

Lienogastric



Stomach and Spleen

Renal




Kidney

Iliac




Hind limbs

5. Important Veins

Jugular



From Head

Azygous

Lingual



From Tongue

Femoral and Sciatic


From Hind limbs

Hepatic



From liver

Hepatic portal


From digestive system

Vesicular



Urinary bladder

Caudal



Tail

6. Haemolytic Disease of Newborn – HDN

It is due to maternal Alloimmunisation ( immunity from mothers body ) related to ABO and Rh incompatibility. Foetal blood produces IgM antibodies. This causes HDN leading to Erythroblastosis foetalis. In the subsequent pregnancies IgG are produced . They are the only antibodies that crosses placenta.

IMMUNE SYSTEM

1.
Non specific immune system
Natural defense mechanisms. Skin, Interferon, Lysozymes

2.
Specific or Acquired immunity
Mechanism to recognize and destroy pathogens. Done by







T cells and B cells.

3.
Natural barriers


Anatomical barrier

Skin







Physiological barrier
Lysozyme, Interferon, High











Temperature, Acidty.







Phagocytic barrier

Macrophages







Inflamatory barrier

Complement system

4.
First line defense system

Destroys pathogens before activating the immune system. 







Natural barriers like Skin.

5. INTERFERONS

Glycoproteins released by cells infected with Virus. They are alsoproduced from WBC. Interferon makes near by cell immune to viral infections.

6. INFLAMATION

Manifestation of infection in a localized area. Symptoms include redness, pain, swelling etc. Inflamatort response is produced by Histamines and Prostaglandins produced by the injured cells and damaged Mast cells. These chemicals causes leakage of vascular fluid and influx of macrophages to the infected area.

7. KILLER CELLS

These are WBC that kill the virus infected or tumour cells by making Perforin-lined pores in the plasma membrane. These pores permit water to enter the cells. The cells swells and bursts.

8. COMPLEMENT SYSTEM

A group of 30 proteins in the blood. Protect the body from disease germs. The action of complement system causes formation of trans membrane pores in the microbes leading to their lysis. Some complement proteins form a coating over the microbe, so that they can be killed by phagocytes.

9. ADAPTIVE IMMUNITY

Acquired immunity . It is the capacity of the body to recognize pathogens selectively and destroy them. It is an adaptive character of vertebrates.

Important features of Adaptive immunity are

1. Specificity
2. Diversity
3. Discrimination of self and non self molecules

4. Memory


Cells involved in acquired immunity are Lymphocytes like T cells like T- helper cells, T- cyto toxic cells B cells and Antigen presenting cells.

11.
T cells

Produced in the bone marrow and mature in the Thymus. Produce Cell mediated 




response.

12
B cells

Produced in the bone marrow and mature in the bone marrow. Produce    Antibody mediated response.

13. ANTIBODY

Immunoglobulins  produced in the blood by B lymphocytes. They are Glycoproteins specific to antigens. Each antibody has 4 polypeptide chains. 2 long Heavy chains 2 short Light chains. The heavy and light 
chains are connected by Di sulphide bonds to form a Y shaped structure. Both heavy and Light chains have Constant and Variable regions. Antigens bind to the variable region. The amino acid sequence of the variable region is different in various antibodies. This variation produces numerous types of antibodies to react with enormous number of antigens.

14. IMMUNIGLOBULINS

Secreted by B cells. There are 5 types of immunoglobulins.

IgA

protection from Inhaled antigens

IgD

Activate B cells

IgE

Allergic response

IgG

Stimulate Phagocytes. Activate Complement system.



Only Antibody crosses placenta and gives Foetal immunity.

IgM

Activate B cells. First formed 

15. Antigen destruction

Free antibodies destroy antigens by 3 mechanisms.

1. Agglutination
Binding to antigens

2. Oposonisation
Coating over bacteria

3. Neutralization
Neutralize the toxins of bacteria.

 Eg. Tetanus toxin

16. CLONAL SELECTION

The receptors present on the T and B cells interact with antigens. The cells activate and divide to form a clone of cells. The clone also produce other cells like T- cyto toxic cells.

Significance

1. Produce large number of B and T cells.

2. Produces effector cells like antibody secreting B cells and  T   cytotoxic cells.



3. Some T cells become Memory cells.

17. IMMUNOLOGICAL MEMORY

When an antigen enters, large number of T cells multiply to form a clone. Some T cells remain as Memory cells. When the same antigen enters second time, the Memory cells divide rapidly and give immunity.

18. Primary Immune Response

Develop when an antigen enters the body leading to the multiplication of T cells.

19. Secondary Immune Response

Result of the multiplication of Memory cells.

20. DPT vaccine requires a Booster dose to activate the Memory cells to give longer immunity.

21. PRIMARY LYMPHOID ORGANS

Sites in which Lymphocytes proliferate and mature. Thymus ( T cells ) Bone marrow ( B cells ).

22. SECONDARY LYMPHOID ORGANS

Sites in which Lymphocytes differentiate into specific lymphocytes for an antigen

Lymphnodes, Spleen, Tonsils.

23. First Vaccine is the Rabies Vaccine produced by Jenner in 1796.

24. Antigenic Polypeptides are artificially produced Vaccines through Genetic Engineering.

25. Artificial Vaccines
Antigenic polypeptide, Hepatitis B vaccine from transgenic Yeast.

26. MAJOR HISTOCOMPATIBILITY COMPLEX – MHC

A group of genes present in the 6th chromosome of Mouse. Determine the compatibility of donor and recepient tissues during transplantation.

27. HUMAN LECOCYTE ANTIGENS – HLA System

Genes present in the 6th chromosome of Man. They determine the tissue compatibility. The group of HLA genes is called Haplotype. An individual receives one Haplotype from father and the second from the mother.


Diseases associated with HLA system

1. Reiter’s syndrome
2. Addison’s disease
3. Thyrotoxicosis

4. Coeliac disease

5. Insulin dependent diabetes

6. Haemochromatosis
7. Psoriasis




28. Identical twins only have same HLA haplotypes.

29. TISSUE TYPING

Matching of HLA proteins before tissue transplantation.

30. ANAPHYLACTIC SHOCK

Sudden and violent allergic reaction in response to an allergen. It is a fatal condition. Egs. Bee bite, Drugs like Penicillin.

31. AUTOIMMUNE DISEASES

Body consider own cells as foreign and destroy them.

1. Insulin dependent Diabetes

2. Multiple Sclerosis
- degeneration of Myelin sheath in nerves.

3. Rheumatoid Arthritis- degeneration of joints.

Organ specific autoimmune diseases



1. Primary Myxedema
2. Thyrotoxicosis
3. Pernicious anemia



4. Addison’s disease
5. Good Pasteu’s syndrome



6. Myasistheniagravis
7. Chronic active hepatitis

Non organ specific autoimmune diseases



1. Rheumatoid arthritis
2. Dermatomysitis
3. Systemic sclerosis.

32. IMMUNODEFICIENCY DISEASES

Caused by Mutations, Infections, Malnutrition Egs. AIDS

33. SEVERE COMBINED IMMUNODEFICIENCY
SCID

Genetic defects. Low circulating Thymocytes. Fatal condition.

Egs. Adenosine deaminase deficiency ( ADA ), AIDS


34. HIV INFECTION

HIV infects T lymphocytes. DNA produced by the virus from its RNA is inserted to the human chromosome. The inserted DNA replicate along with host DNA. The viral DNA then transcribes m RNA for viral protein and its own RNA. Genetic RNA thus formed will be packaged into the protein to form new virus.

35. Since HIV infects Lymphocytes, the disease cannot be cured because any drug that destroy 

Lymphocytes will permanently destroy the immune system.

36. AIDS is not contagious because the virus multiply only in Lymphocytes and are introduced 

only through blood , saliva and semen.

LEUCOCYTES

1. Neutrophils

Stain violet . Size 9-12 microns. Soldiers of the body.

2. Basophil

Also called Cyanophils. S shaped nucleus. Stain blue with methylene 

Blue.

      3. Eosinophil

Bi lobed nucleus. Stained red.

      4. Lymphocyte

Smallest WBC. Large nucleus. Produce antibodies.

      5. Monocyte

Largest WBC. Horse shoe shaped nucleus. Act as Phagocytes.

BLOOD CLOTTING

1. Prothrombin is present in the blood plasma.

2. Platelets release Thromboplastin. It activates Prothrombinase.

3. Prothrobinase  hydrolyse  Prothrombin to Thrombin.

4. Thrombin converts Fibrinogen to Fibrin. ( soluble to insoluble protein )

5. Calcium ions are necessary for the conversion of Fibrinogen to Fibrin.

ANTITHROBIN
It is a natural anticoagulant present in the blood that prevent accidental clotting inside the blood vessels.

PLASMIN

It is an inactive proteolytic enzyme that become active in the Uterus.

SA NODE

It is the “Heart of Heart “ because contraction originate from it. It has P cells (pace maker cells )

and T cells ( Transitional cells ). P cells initiate impulse and T cells transmit impulse.

P-wave of ECG
Upward wave. Depolarisation of Auricle.

QRS


Triangular wave. Ventricular depolarization.

T wave

Smallest wave. Ventricular repolarisation.

Killer T cells

Cytolytic cells. Directly attack antigens. Release Cytokines or




Lymphokines.

Helper T cells
Help other T cells. Help B cells to produce antibodies.

Suppressor T cells
Suppress T and Killer cells. It reduces Immune Tolerance




( Attaching own cells )

GALT


Gut Associated Lymphoid Tissues. Payer’s patches , Appendix etc.





Similar to Bursa.

BLOOD PIGMENTS

Pigment

Metal part
Oxygenated
Deoxygenated
Distribution

Haemoglobin
Iron

Red

Red


Vertebrates, Annelids(plasma )

Haemocyanin
Copper
Blue

Colourless

Arthropods, Molluscs

Haemerythrin
Iron

Red

Colourless

Annelids

Chlorocruorin
Copper
Green

Green


Annelids

Vanadium

Vanadium
Green

Green


Tunicates
Ascidia

RESPIRATORY DISORDERS

1. Asphyxia

Failure of O2 delivery to tissues due to Chocking, Drowning etc.

2. Dyspnoea

Difficulty to breath

3. Hypoxia

Also called Anoxia. O2 deficiency at tissue level

4. Arterial hypoxia
Deficiency of O2 in the air

5. Anemic hypoxia
Deficiency of O2 due to low Hb content

6. Stagnant hypoxia
Due to inadequate blood flow

7. Histoxic hypoxia
Tissue can not utilize O2 due to Cyanide poisoning

8. Tachypnea

Rapid breathing

9. Cyanosis

Accumulation of Oxyhemoglobin in the blood

10. Hypercapnea
Excess CO2 in the blood

11. Hypocapnea
Low CO2 in the blood

1. Ornithine cycle is also called Kreb’s – Hensleit cycle. It occurs in the liver. Ammonia combine with CO2 to form Urea and Water


EXCRETORY ORGANS OF ANIMALS

1. Flame cells or Protonephridia

Platyhelminthes. Planaria, Fasciola, Tapeworm

2. Rennette cells



Round worm
3. Nephridia




Neries, Earthworm

4. Nephridia, Kidney


Mollusca

5. Organ of Bojanus



Freshwater mussel
6. Green glands



Prawn

7. Malpighian tubules


Insects

8. Nephrocytes and Fatbodies

Acessory excretory organs of Cockroach

9. Solenocytes



Amphioxus

Glomerular blood pressure


55 mm Hg

Filtrate pressure



15 mm Hg

Osmotic pressure of plasma proteins
30 mm Hg

Net Filtration pressure


55 – ( 15 + 30 ) = 55 – 45 = 10 mm Hg


High threshold substances
Actively absorbed in the PCT. 






Egs. Glucose, Amino acids, Vitamins, K,Na, Ca

Low threshold substances

Less absorption. PCT allow to pass






Egs. Urea, Uric acis, Ammonia, Creatine, Ketone 






bodies

PHYSICAL AND CHEMICAL NATURE OF URINE

1. Specific gravity

1.001 – 1.040

2. pH



6

3. Urochrome

Yellow pigment formed from Bilurubin. Urobile

4. Dissolved substances
Urea, Ammonia, Hippuric acid, Creatinine, Uric acid,





NaCl.

5. Inorganic salts

Chloride, Phosphates, Sulphates of K,Ca,Mg.

6. Other substances

Vit.C, Oxalic acid, Phenolic substances

ABNORMAL CONSTITUENTS OF URINE – DISEASES

1. Aneuria

Absence of urine formation.

2. Bright disease
Inflamation of kidney

3. Urethritis

Inflamation of urethra

4. Nephrolithiasis
Kidney stone

5. Polyurea

Excess urine formation

6. Haematurea
Blood in the urine

7. Indicanuria
Potassium in the urine

8. Albuminurea
Protein in the urine

9. Glycosuriia
Sugar in the urine

1. Symbiotic nitrogen fixers

Bacteria
Root nodules of leguminous plants



Root nodules of non-leguminous plants – Casurina and Alder.

2. Non-symbiotic nitrogen fixers

1. Blue green algae
Nostoc, Gloeocapsa.

2. Yeast


Rhodotorula

3. Bacteria

Aerobacter aerogence, Bacillus, Klebsiella.

4. Areobic bacteria
Acetobactor.
5. Anaerobic bacteria
Non photosynthetic
Clostridium





Photosynthetic

Rhodospirillum.

3. INTERESTING PLANTS

1. Wolffia


Smallest angiosperm.

2. Zostera


Marine angiosperm.

3. Butter wort

Pingnicula. It is insectivorous plant.

4. Water flea trap
Aldrovanda. It is insectivorous plant.

5. Monophyllea

A plant with single leaf.

6. Tallest grass

Bamboo.

7. Raphia viniflora
Plant with longest leaf.

8. Cyanodon

Evergreen grass. Also called Doob grass.

9. Amorphophalus
Largest Indian Inflorescence.

10. SACS


S-allyl cystine sulphoxide. Anti diabetic material found in Garlic.


1. RESTRICTION MODIFICATION SYSTEM

This system protect the bacteria from invading foreign DNA.

2. DESIRABLE CHARACTERS OF CLONING DNA

It should have




1. Replication site
2. one or more restriction endonuclease sites

3.one or more drug resistant sites.

3. AGAROSE GEL ELECTROPHORESIS – AGE 

It uses Ethidium bromide to visualize DNA.

4. COSMID

Lambda phage used as plasmid. It contains Cos site.

5. Radio isotope to detect proteins is 35 S
6. PCR uses Taq polymerase enzyme because it can withstand high temperature. The enzyme is obtained from Thermophilus bacteria found in Hot springs.

7. Bacterial chromosome is Negatively Super coiled.

8. RIFAMPICIN

The antibiotic used in Tuberculosis. It is the product of soil Steptomyces. Rifampicin inhibit the RNA polymerase ( beta unit ) preventing the transcription in bacteria. Mycobacterium causing TB is only sensitive to Rifampicin.

9. SIGMA FACTOR

It is the 5th protein unit present in the RNA polymerase of prokaryotes that initiate transcription by binding the promoter site.

10. RIBOZYMES

These are RNAs acting as enzymes. Ribonuclease P or Rnase P is a true catalyst. It contains both RNA and Protein components. After the discovery of Ribozymes in 1980s, Evolution is considered as the “ RNA World “. According to this concept RNA not DNA was the first nucleic acid formed and RNA initiated the formation of DNA.

11. MISSENCE MUTATION

Arise from a base change that causes incorporation of a different AA in the encoded protein. The most important one is that change A to U in either GAA or UAG codon for Glutamate. Eg. Haemoglobin C disease. The Glutamic acid in the 6th position of beta chain is replaced by Lysine.

12. NON SENSE MUTATION

Results in premature termination of transcription and formation of truncated protein. Eg. Thalassemia. 

13. THALASSEMIA

It is caused by the inability of alpha and beta chains of haemoglobin to associate during the formation of hemoglobin. Thalassemia appears not in foetus because there is no beta chain in foetal hemoglobin.

14. SANGER PROCEDURE

DNA sequencing based on the random termination of a DNA chain during enzymatic synthesis.

15. CHROMOSOME WALKING

Technique to define gene arrangement in long stretches of DNA. The sequences are verified one by one just like walking over the road.

16. PAW FINGER PRINTING

Technique used to fingerprint animal DNA other than  human DNA.

17. FOOT PRINTING

Technique used in DNA sequencing in which the histone binding sites of DNA that donot accept DNAase are identified. It is used to identify protein binding sites of DNA.

18. ANTI-SENSE RNA

Non coding mRNA which do not translate protein used in genetic engineering. It is produced by reversing the coding sequences of DNA. This technique was used to produce genetically engineered Tomato. One of the gene sequence coding the fruit ripening in tomato was introduced in the transgenic tomato in the reverse order. So that one gene produced the fruit ripening protein normally and the reversed gene failed to produce the protein because it transcribed an anti-sense mRNA. This delayed fruit ripening.

7. Types of Ovules

1. Unitegmic

Single integument

Gamopetalae, Compositae, Solanaceae.

2. Bitegmic

2 integuments

Polypetalae, Cruciferae, Malvaceae,









Cucurbitaceae.

3. Atemic


No integument

Loranthaceae, Santalaceae.

4. Crassinucellate
Well developed nucellus
Monocot, Malvaceae.

5. Tenui nucellate
Nucellus absent

Solanaceae, Compositae, Cucurbitaceae.

6. Orthotropous
/
Errect type ovule

Polygonaceae, Piperaceae.


Atropous

7. Anatropous

Inverted ovule

82% of families.

8. Hemianatropous
Transverse ovule

Ranunculaceae, Leguminosae.

9. Camylotropous
Curved ovule

Caryophyllaceae, Leguminosae.

10. Amphitrophous
Embryosac curved into





horse shoe shape

Papaveraceae, Butomaleae.

11. Circinotropous
Ovule turns 360 degree
Opuntia.

8. Development

1. Outer primary parietal cell form Nucellus and inner primary sporogenous cell form Megaspore mother cell.

2. Mother cell divide by meiosis and linear tetrad of 4 mehaspore forms. Lower one near the Chalaza becomes functional.

3. Functional megaspore divide Mititically ( 3 divisions )

4. The mature embryosac at the time of fertilization is Monosporic – 7 celled and 8 nucleate.

5. 3 nuclei form Egg apparatus, 3 nuclei near Micropyle form Definitive nucleus and the remaining 2 fertilize to form Definitive nucleus.

6. This is called Polygonus type embryosac. It was discovered in Polygonum by Stransburger.

7. Cholesterol 

It is called as Animal Steroid. It is insoluble in water and forms bile salts.

It is synthesized from Acetyl CoA or Acetate in Liver. Cholesterol is not a dietary essential substance. It is not found in plants. Cholesterol is minimum in vegetable oils.

IMPORTANT LIPIDS

1.
Diosgenin

Steroid in Yam plant. Used as Anti fertility drug.

2.
Ergosterol

Plant sterol. Converted into Vit.D by sunlight in animals.

3.
Terpenes

Five carbon compounds found in plants.

4.
Isoprenes

Lipids from Vit.A, Coenzyme Q, Carotinoids etc. are formed.

5.
Phytosterols

Plant sterols. Sigma sterol in Soyabean and Sitosterol in Wheat gram oil.

6.
Carotinoids

Isoprenoids in plants containing 40 carbon atoms. Precursor of Vit.A.

7.
Sterols


Essential for the growth and flowering in plants.

8.
Terpenes

Essential oils found in Camphor, Eukalyptus oil, Menthol etc.

9.
Phytol


Terpenoid alcohol in Vit.A and Chlorophyll.

10.
 Lycopene

Terpenoid pigment present in Tomato.

11.
Polyterpene

Natural Rubber.

12.
Hardest wax

Spermacetic wax of Whale.

13. 
Cutin and Suberin
Lipids present in plant cell wall.

14.
Cutin


Polymerised hydroxy fatty acid.

15.
Suberin

Phellonic acid and Glycerol mixture..

Clinical importance of Lipids

1. Tay Sach disease is due to excess Gangliosides.

2. Arteriosclerosis is caused due to excess Cholesterol level.

3. LDL
- Low Density Lipoprotein.

4. IDLs
- Intermediate Density Lipoproteins.

5. VLDLs – Very low Density Lipoproteins.

6. HDLs
- High Density Lipoproteins. Prominent in Blood.

7. Tangier Disease
- Disease caused by the deficiency of Alpha Lipoprotein.

8. Apolipoprotein
- Protein component of Lipoprotein.

1. Essential Amino acids


Non essential Amino acids
Valine




Alanine

Leucine




Serine

Isoleucine




Proline

Phenylalanine



Glutamic acid

Tryptophan



Aspartic acid

Methionine



Tyrosine

Lysine




Cysteine

Threonine



Asparginine

Histidine




Glutamic acid

Arginine




Glycine

7.  Magic 20
Amino acids are called as Magic 20.

. 









1. Florigen
It is a hypothetical plant hormone suggested to explain 

transmission of flowering stimulus from leaf to growing point.

2. Physiological 

Heterospory
In the plant Marchantia, each spore mother cell produces four spores, out oh which two develops into male thalli and another two develop in to female thalli. This is called physiological heterospory.

3. Poisonous Mushrooms
Some mushrooms are deadly poisonous. They can be identified by their bright colour, pink spores and growing on wood. Most deadly forms are : Dead cap – Amanita phalloides , Fools cap – A. verna, Destroying angel – A. virosa

4. Smut
These are greenish black sores formed giving sooty appearance to plant body. Eg.  Ustilago causes smut in Wheat.

5. Fox Fire
Some fungi like Agaricus is Bioluminescent. Other forms are Fomes, Polyporus sulphureus, Xylatia hypoxylon. They grow on decaying logs are used as Pathmarkers during night by Troops and Signals on Ports. This phenomenon of Glowing wood is called Fox Fire

.

6. Sleep Disease
Epinasty is due to more growth on the upper surface of leaf or flower. It is controlled by Ethylene. At higher concentration of Ethylene, epinasty is reversed and causes Sleep disease.
7. Siliqua
It is the fruit of Cruciferae family. It is elongated, cylindrical fruit with bilocular ovary and false septum.The shorter and flattened Siliqua is called Silicula. Eg. Capsella, Lunaria.

8. MAB
Man and Biosphere Programme. Interdisciplinary research programme witch emphasizes an ecological approach to the study of inter-relationships between man and environment.

9. Pollen Kit
In insect pollinated flowers, a yellow sticky oil substance is found. This is called Pollen Kit.It act as an Insect Attractant. It protects pollens from UV rays.

10. Phytron
It is a large chamber for growing plants under strictly controlled conditions of light , temperature, photoperiod, moisture etc. It is used in Tissue culture and Horticulture  

11. Phenetics
It refers to the method of    

                                                                                                                                                                                                                                                                                                                                   classifying organisms based on overall similarity. That is the sum total of similarities and differences Means in the broad sense, with a wide or general interpretation.

13. Cryptic species
Species which are reproductively isolated but are phenotypically very similar and hard to distinguish. Cryptic species also called Sibiling species.

14. Tautonym
The name of a species in which the species name exactly repeats the Generic name. Such names are not permissible in the botanical code.

15. Horn Worts 
Bryophytes belonging to the genus Anthoceros.

16. Horsetail
Pteridophytes belonging to the genus Equisetum.

17. Maidenhair tree
It is a Gymnospem scientifically called as Ginkgo biloba.

18. Arbidopsis thaliana
It the Model Plant for genetic studies because of short life cycle, small size, small genome with only 20 % repetitive DNA. The genome is unusually small.

19. Scutellum
In the Kernels of cereal grains, the single cotyledon is modified into a massive structure called Scutellum. It used to store food.

20. Pioneer community
First community that invade a barren area. Eg. Lichens

21. Bifacial leaf
A leaf having upper and lower surfaces distinctly different., as dicot plants, Dorsi-ventral leaf.

22. Caryopsis
A simple ,dry one-seeded indehiscent fruit where the seed coat and pericarp are completely fused as in family Gramineae ( Poaceae ).

23. Plastoquinones
A group of compounds involved in the transport of electrons during photosynthesis in chloroplasts.

24. Breech baby
A breech baby is one born with feet and buttocks first. Between 30th and 34th week of pregnancy, the baby usually turns so there will be a head presentation. Failing to do so results in breech baby.

25. Quarantine
It is the control of import and export of plants to prevent spread of diseases and pests.

26. Circulative Virus
These are viruses that are acquired by their vectors through mouth parts. Eg. Plant viruses.

27. Dieback disease
The disease characterized by the progressive death of shoots, branches and roots generally starting at the tip.

28. Rhizosphere
It is the region of the soil which is subject to the influence of plant roots and in where increased microbiological activities are present.

29. Transect
It is the sampling unit of vegetation in ecological studies. It may be Rounded or Squarish in outline.

30. Ant-isense RNA
It is a Complementary RNA sequence that binds to naturally occurring Sense mRNA molecule, thus blocking the translation.

31. Palindrome sequence
It is a DNA locus whose 5’ to 3’ sequence is identical on each DNA strand. Recognition sites of many Restriction enzymes are Palindromic.

32. Taq polymerase
It is a heat – stable DNA polymerase isolated from the bacterium Thermus aquaticus. This enzyme is used in PCR tedixology because PCR runs in high temperature.

33. Peat Moss
It is a Bryophyte called Sphagnum found in Swamps. It is also called Bog Moss.

34. Amphibian Plants
Bryophytes are called as Amphibian plants.

35. Palynology
It is the study of Pollen grains.

36. Abyssal Zone
The zone of ocean at 4000 – 6000 meters constituting the ocean floor.

37. IBP
International Biological Programme. It attempts to study ecosystems on a world scale through international cooperation.

38. IUCN
International Union for the Conservation of Nature and Natural Resources. It is now named as World Conservation Union but the abbreviation IUCN is retained. It created in 1948. It is a multinational body that compiles lists of rare species and protected natural areas. It also provides advice/expertise to national governments.

39. Aquaporins
These are proteins which permit water to cross a membrane, this regulation may be important in regulating water potential.

40. Stranglers
These are plants which start life as Epiphytes but send some roots to the ground to become partially or wholly independent. The Figs ( Ficus sp. ) are the most prominent of strangler plants.

41. Agenda 21
It is product of the Earth Summit held at Rio de Janeiro in 1992. It is a blue print to encourage sustainable development socially, economically and environmentally in the 21st
 century.

42. C – 2 cycle
It is also called Photorespiration . That is respiration in light. under the influence of light, CO2 is released, and O2 is used but no ATP are formed.

43. Lomasomes
These are equivalent to the Mesosomes of Bacteria and are formed by the in folding of plasma membrane. Lomasomes are found in Fungi, and in some higher plants. Their function is not known.

44. Cryptochrome
It is light receptor in Cryptogams or non-flowering plants. It absorbs Blue light and long wave length UV rays.

45. Michaelis Constant
It is known as Km constant or Km value. It a constant of enzyme activity. This constant gives the concentration of the substrate at which the reaction rate or speed achieves half of its maximum velocity. It is an index of the affinity of an enzyme and the substrate. Lower Km value denotes higher affinity between substrate and the enxyme.

46. Histones
These are proteins associated with the DNA making the genes. There are 8 histone units ( H2A, H2B, H3, H4 – two each ) forming a Histone Octamer, around which the DNA with 200 base pairs is wrapped to form the Nucleosome. Histones contain highly positive amino acids like Lysine and Arginine. 

47. Callose
It is a polymer of B1-3 linked glucose. It blocks Sieve plates during winter.

48. B-DNA and Z-DNA
B- DNA is the right- handed DNA described by Watson and Crick. It has 10 base pairs per turn of helix with a diameter of 20 Angstrom. Z-DNA is the left- handed DNA which contains 12 base pairs per turn of helix with diameter of 18 Angstrom.

49. C- Value
It refers to the amount of DNA present in a genome. Its measure is Picograms.

50. Cormophytes
These are plants with roots, stem and leaves.

51. Silent valley
Located in the Palakkad district of Kerala. It is named so because of the absence of Cicada.

52. Tallest Cereal
Maize  ( Zea Maize ) is the tallest cereal.

53. Bomato
It is the inter genetic somatic hybrid developed between Brinjal and Tomato.

54. Phytochrome
The enzyme involved in Photomorphogenetic responses like seed germination and flowering.

55. Orchids
Bear smallest seeds.

56. Lysine
Deficient in Pulses and Cereals.

57. Alpha diversity
Diversity of species within a habitat or community.

58. Beta diversity
Diversity measures the rate of change in species composition along a gradient from one community to another on a regional scale.

59. Gamma diversity
Diversity reflects the broadest geographical scale, representing species diversity across a range of communities in a region or a number of regions.

60. Gaia Hypothesis
According to Gaia Hypothesis, the Earth is similar to an organism and its component parts are integrated in the same manner as the cells and organs in a living body.  

1. When a person ascends to 12,000 feet due to changes in oxygen concentration, partial pressure etc, he develops Hypoxia.The body has many ways to compensate for decrease in the oxygen supply to the body. Accomodation refers to the immediate reflex adjustments of respiratory and cardiovascular systems to hypoxia. These includes

A. Hyperventilation
-Increase in respiratory rate to remove CO2

B. Tachycardia
-Increase in cardiac output to sypply O2 to tissues

C. Diphosphoglycerate concentration increases in RBC to supply more O2 

     to tissues.

D. Increase in the respiratory rate due to stimulation of peripheral 

     Chemoreceptors  by decreased O2 level. 

E. After few days acclimatization takes place called Long term adjustment.

     It includes increased pulmonary flow.

2. Absorption of various food components takes place in the GI tract at different levels. Very little absorption of nutrients takes place in the stomach except highly soluble substances like Triglycerides. Ileum is the most important part of absorption. Colon absorbs water and electrolytes that are not absorbed in the intestine.

3. Iron is mainly absorbed in the Duodenum and Jejunum. The intrinsic factor – VitB12 complex binds to the receptors on the Ileum. Bile salts are absorbed in the terminal Ileum. Sodium chloride is reabsorbed in the duodenum and jejunum.

4. Olfactory receptors are present within the olfactory mucosa which has  Bowman’sglands and distinctive yellow- brown pigment. Olfactory mucosa is located on the Superior Cocha next to nasal septum which in the upper 1/3 of nasal mucosa. So the mucosa is not  directly exposed to the inspired air.

5. The action potential is a transient change in the membrane potential . In nerve cells there are K + and Na + channels. The action potential is produced by the influx of Na + in to the nerve cell. .Later the membrane is returned to the resting potential by the efflux of K + ions called Repolarisation.

6. Cerebrospinal fluid or CSF is a clear fluid , low in protein and has few lymphocytes. It is secreted by the Choroid plexus which are present on the roof of lateral ventricle, third ventricle and fourth ventricle. CSF is produced by ultra filtration. It flows in the ventricles and enters the subarachnoid space and the enters the venous system. Arachnoid granulations help the return of CFS in to the venous system.

7. Pacinian corpuscles are present in the skin to detect touch sensation. It has very large receptive area that receive vibratory sensation. It is onion like in appearance. Other receptors for pressure detection are Meissner’s corpuscles for Speed of stimulus application, Merkel’s for location of stimulus and Ruffni’s corpuscles for magnitude and duration of stimuli.

8. Prolactin is the only pituitary hormone which is directly inhibited by the Hypothalamus. Other hormones receive positive response through Releasing Factors-RF. Prolactin Inhibiting Factor – PIF – which is chemically Dopamine is produced from the hypothalamus. It inhibits the Prolactin. When the brain is transected, due to the absence of PIF , prolactin amount increases. But other hormones like ACTH, GH, TH etc decrease. 

9. EEG is obtained by placing electrodes on the scalp. Brainwaves are recorded in the EEG. The different forms of brain waves are

a. Alpha wave – when a person is awake with eyes closed. Frequency is 8-13  cycles per second.

b. Beta wave – when a person is awake with eyes open .

c. Theta wave – moderate sleep.

d. Delta wave – deep sleep. Very low wave – 4-7 cycles per second ans large amplitude.

e. REM sleep – produces same wave as the person is in the waking stage.

1. Linoleic acid, Linolenic acid, and Arachidonic acid are the only fatty acids essential for man. These are not synthesized in the body.

2. Vitamin B12 also called as the Extrinsic factor of Castle. It has a complex ring structure to which is added a cobalt ion at its center. It is also called as Cobalamin. The internal absorption of Vit.B12 is mediated by receptor sites in the Ileum. To be absorbed from ileum it needs to be bound by Castle’s intrinsic factor which is secreated by Gastric mucosa parietal cells.

3. Vitamin A plays an important role in the maintenance of Epithelial cells. Epithelial lining play an important role in prevention of infection. Vitamin A is an important Antioxidant and it has Anti- infective role. Vitamin D increases absorption of Calcium and Phosphates. Vitamin B6 or Pyridoxine forms the prostheic group of decarboxylases and transaminases.

4. Liver is the site of Detoxification of drugs. In the first reaction the drugs are hydroxylated and reduced. In the second stage they are methylated or conjugated.Cytochrome P-450 enzyme plays an important role in detoxification.

5. Deficiencies of enzymes in the pentose pathway causes Haemolysis of RBC resulting in Haemolytic Anaemia. Pentose phosphate pathway generares Ribose and NADPH. About 100 million people in the world are deficient in Glucose-6-phosphate dehydrogenase.

6. CPK or Creatine Phosphokinase is present in muscles and brain. CPK consists of 3 proteins. Skeletal muscles contain Isoenzyme MM, myocardium contains Isoenzyme MB and brain contains Isoenzyme BB.

7. Endogenous creatine is excreted by the kidney. Urea is the end product of Protein metabolism. Under normal conditions, sugars and proteins are completely reabsorbed.

8. Cardiac enzymes are located in the Myocardial cells in the normal heart. In diseased conditions like Myocardial infraction, Myocarditis,  Myopathy etc. these enzymes enter the blood stream from the damaged cells and can be used to diagnose the disease. The enzymes include Creatine Phosphokinase ( CPK ),Lactate Dehydrogenase ( LDH ), Serum Glutamic Oxaloacetic Transaminase ( SGOT ) etc.
1. There are 31 pairs of spinal nerves in man. These are 8 cervical, 12 thoracic, 5 lumbar, 5 sacral, 1 coccygeal.

2. The longest vein of the body is Saphenous vein present in the leg. It has 12 valves. The superficial veins of upper limb are Cephalic and Basilic veins. Inferior vena cava opens in to the right Atrium.

3. Skeletal muscle is covered by Sarcolemma. The muscle fibres are Syncytial and contain large amount of cytoplasm, thus Hypolemmal nuclei. The striations are due to crossing of Myofibrils at regular intervals.

4. Substances enhancing bile secretion are called as Cholerectics. Bile salts are the most potent Cholerectics. Cholecystokinin stimulate gall bladder for bile secretion.

5. Stomatostatin is the third hormone from pancreas secreted by the Delta cells. Exocrine cells of pancreas secreting enzymes are called as Acinar cells. Ductal cells secrete Bicarbonates.

6. The speed of propagation of nerve impulse depends on the type of nerve fibre. Myelinated nerves are Fast nerves and Non-myelinated nerves are Slow nerves. But the relation between the nerve thickness and velocity of conduction remains linear in both. In myelinated nerve , the velocity of conduction is 6 – 120m / sec. In non-myelinated nerve it is 1m/sec.

7. Inter pleural pressure is the pressure present in the pleural fluid. It is less than the atmospheric pressure. During inspiration, the inter pleural pressure becomes more negative due to stretching of inspiratory muscles. The negative alveolar pressure is also transmitted to the inter pleural space.

8. The mean life of RBC is 120 days. But the life span of transfused RBC is half .That is 60 days. In adults RBC are formed in the Red bone marrow of long bones ( Femur , Humerus ) , Ribs and Vertebrae. In foetus, RBC are formed in the Liver. Spleen stores RBC and hence called Blood Bank of the body. Liver and spleen are the Grave Yard of RBC.

1. Paracetamol is the safest drug used to control temperature. It is called as Antipyretic. When there is infection in the body, the WBC produces chemical called Pyrogens. The pyrogens are responsible for fever. Paracetamol inhibits the production of pyrogens and reduce body temperature. Paracetamol is the diethylated product of the active metabolite of Phenacetin which is now banned. Paracetamol is a para-amino phenol derivative which is N-acetyl-p-aminophenol.

2. Aspirin is also an Anti pyretic drug. It is Acetylsalicylic acid. It is the oldest anti-inflamatory and analgesic drug. Aspirin resets Hypothalamic thermostat and rapidly reduce fever. It used in Arthritis including Rheumatoid arthritis. It interferes platelet aggregation and bleeding time is prolonged. So it is recommended in heart patients. 

3. Few drugs are inactive as such and requires conversion in the body. Such drugs are called Prodrugs. Prodrugs are more stable and having better bioavailability than the active drug. Some of the prodrugs are

Prodrug



Active form

Levadopa



Dopamine

Bacanpicillin



Ampicilline

Prednisone



Prednisolone

Benorylate



Aspirin

4. Insulin is the hypoglycemic hormone. It reduces the blood glucose level by increasing the utilization of glucose by the cells. Insulin increases the permeability of cell membrane by creating Glucose channels through which glucose enters the cell. Deficiency of insulin leads to the accumulation of glucose in the blood leading to Hyperglycemia. Andrenaline increases blood glucose level. Codeine does not interfere with blood glucose levels.

5. Ethambutol is a drug which has side effects like loss of visual acquity, loss of colour vision, blue vision etc.It is used in the treatment of Tuberculosis. Digoxin and Chloroquine are also causes visual defects.

6. Dengue fever is the most common arthropod borne viral fever. The disease is a Man-Mosquio-Man type. Aedes aegypti is the main vector.

7. IgM antibody is formed in the body with exposure to antigen. It is an indication of recent infection. It increases IgG production and complement fixation. IgG is the only antibody that passes through the placenta. IgA provides local immunity. IgD functions as a receptor for various toxins and allergens.

8. Amoebiasis is caused by the intestinal parasite Entamoeba histolytica. Demonstration of Trophozoites containing Red cells is diagnostic. Serplogical tests are often negative in intestinal amoebiasis. But becomes positive when the infection passes beyond intestine. Indirect Haemagglutination Test ( IHA ) is the most sensitive serological test.

9. Malarial parasite Plasmodium vivax has widest geographical distribution. The common malarial parasites are P. vivax, P. falciparum, P. malaria and P. ovale. Female Anopheles mosquito is the Definitive host in which sexual cycle takes place.

10. Ancylostoma duodenale and Necator americanus are the main nematodes causing Hook worm disease.Hook worm thrives on blood plasma so that it leads to anemia and protein deficiency.

MEDICAL INSTRUMENTS

Non Invasive Techniques
Techniques and instruments which are free from risk of injury 





To the body

Einthoven


Father of Electrocardiography

Echocardiography
Also called Sonography – Used to image Aorta,Heart valves , Heart wall etc. It is also used to record blood flow velocity and blood turbulence
Vector cardiography
To analyze Q wave and Intra ventricular conduction abnormalities

SQUID
Super conducting Quantum Interference Device. Eg. Magneto encephalograph.

MET
Magneto Encephalographic Technique and SQUID are used to give information about the health of various parts of the brain. It can be used to study weaker magnetic fields for the brain.

Auto Analyser
Fully computerized , automatic instrument which can analyze qualitatively and quantitatively various bio chemicals present in body fluids.

Tomograpghy
Technique of development of three dimentional impression of internal organs imaging of different layers. Tomography can indicate cysts , tubercular foci , calculi , cancers etc.

CT Scanning
Uses short X rays for radiographic imaging of internal organs. CT scanning employs more than 30,000 , 2-4 mm beams of X-rays. It uses low level X-rays so that radiation damage is little. CT scanning is used to diagnose parts like abdomen , chest , spinal cord , brain , tumors , oedema etc. It is commonly used to investigate the brain after a Stroke.

CAT
Computerised Axial Tomography. Uses X- rays to study internal parts in the skull. CAT is now replaced by CT scanning.

PET
Positron Emission Tomography. Used to measure metabolic rate , regional blood volume , blood flow , area of abnormalities. Special centers of the brain , like colour processing in visual cortex of humans can be detected by PET.


PET uses positron emitting radio isotopes like Carbon eleven.

MRI
Magnetic Resonance Imaging. Uses strong magnetic field for generating resonance and low radio frequency in protons present in the body. The most common proton is the H1 nuclei present in water molecules. MRI is superior than CT because

1. It uses non ionizing radiations

2. It gives 2 or 3D pictures.

3. Image is obtained from any plane.

4. Provides better information about tumors and infections.

MRI scanning cannot be performed in patients carrying Ferro magnetic devices like artificial pace makers , metal cardiac valves etc because the MRI magnets will interfere with this. In such a situation CT scanning is recommended.

Sonography
Also called Echography. It uses ultrasound to produces images of the internal organs. Ultrasound is beyond human hearing power or above 20,000 Hz or 20 kHz. Visual record is called Sonogram or Echogram. Ultra sound is produced through Piezoelectric effect. Ultrasound is produced by lead zirconate. Sex determination of Foetus using sonography is banned in 1994 under prenatal  diagnostic act

Doppler ultrasound 

Scanning
Used to scan blood flow in vessels , blood clots , and heart abnormalities.

HEI
Hall Effect Imaging. Used to pinpoint diseased tissues like cancerous tissue.

Pace maker
Devised by Greatbach and Chardack in 1960. Pace maker has a pulse generating device having a long lasting Lithium halide cell. Pace makers may be External pace maker, Epicardial pace maker, Endocardial pace maker, Permanent pace maker etc.

Pace maker is an implant.

LASER
Used to detect gall bladder and kidney stones. Laser is a form of monochromatic light. LASER is also used in surgery , to break chromosomes in genetic engineering etc.

Intra aortic balloon pump
Improve blood supply to heart muscles after a clot. It is used to save life in emergency conditions by restoring the functions of organs. The devices of intra aortic balloon pump are

1. Implants like artificial heart valve , arteries

2. Disposables like oxygenators , blood bags etc.

3. External prosthetics like artificial foot.

It assist heart in pumping of blood.

Angioplasy


Used to remove bocks in the coronary artery. A balloon is used





to remove the blocks. A contrasting dye is injected to locate the 

block and then the balloon is inflated to clear the path of blood flow. First coronary angioplasty was done in 1977. Coronary angioplasty is also called as PTCA ( Percutaneous Transluminal Coronary Angioplasty ) It is also called Baloon Procedure.

Angiography or 

Arteriography
A radio opaque contrast medium is used for the study of heart walls, valves, atria, ventricles etc.

Artificial Arteries
Vascular grafts or arteries made of Dacron ( fibrous plastic or terylene ) or Teflon ( polytetra fluro ethylene ). Vascular graft is required in Aneurysm.

Heart Lung bypass
Instrument used during open heart surgery. Roller pump takes the function of heart and Oxygenator takes the function of lung

Blood bag
Used to store blood, separation of components of blood and transfusion of blood.

Artificial blood
Perflurocarbon can function as blood.

Cyclopean
Also called Biological fluid connector. Blood purifying device.

Laennec
Invented Stethescope

Phonocardiogram
Instrument used to amplify heart sounds.

Keratoplasy
Transplanting of cornea. It is safe because it will not produce immune response due to the lack of blood in the cornea.

Artificial valve
Heart valve made up of metal or rubber. Person carrying artificial valve in the heart should have to take small doses of Anticoagulant daily to preventing clot in the valve.

cDIVA
It is the Gene for human growth

Thermometer
Discovered by Galileo in 1593.

Defibrillator
Used to reduce fibrillation of heart by giving mild electric shock.

Haemometer
Used to measure the amount of haemoglobin per 100 ml blood.

Bertholt method
Quantitative measurement of Urea in blood plasma or serum. Blood urea will decrease in early pregnancy.

Barium X ray
Used to investigate digestive tract.

Air encephalography
X ray test of the brain parts that contains fluid.

NMR
Nuclear Magnetic Resonance is the method used to map internal organs including molecular structure. It completely avoid the use of ionizing radiations. It uses radio frequency in a controlled magnetic field. Resonance of Hydrogen in the water molecule and their energy release is the basis of NMR.

Myoelectric arm
Used to move prosthetic hand and wrist.

Peritoneal dialysis
Used to remove fluid from peritoneum. In peritoneal dialysis , dialysate pass in to abdominal cavity.

RBE
Relative Biological Effectiveness . It is related to radiation dose
Haemocytometer
Used to counting leucocytes.

Prosthesis
Implantation of artificial body parts Eg. Jaipur ( Rajasthan ) Foot. Sethi is famous for Jaipur foot.

COMMON HUMAN DISEASES





Diseases



Congenital






Acquired

Inborn diseases




Develop after birth

Genetic



Communicable


Non communicable





Infectious





Contagious





Non contagious





Trasmitted from person to person



Trasmitted from person





through contact





to person through food or












microorganisms





chicken pox , syphilis , leprosy , measles



cholera, typhoid, plague, 












ascariasis


Viral
Bacterial
Protozoan
Helminthic
Mycoplasmal
Rickettsial
Chlamydial

VIRAL DISEASES
Common viral diseases are influenza, small pox, chicken pox, 





Measles, mumps, poliomyelitis, rabies, hepatitis, dengue

Influenza


Caused by Myxovirus influenzae. It is an Ribo virus ( RNA virus ) 





with fragmented genome. Incubation period is 2-3 days. 





Influenza is epidemic, endemic, and pandemic.





Endemic influenza is caused by Haemophilus influenzae , a gram 





Negative bacterium.





Asian flu is a viral influenza.





Influenza virus may be A, B, and C





Vaccine is available for Influenza virus A only

Smallpox


Causative agent is a DNA virus Variola virus.





Incubation period is 12 days

Edward Jenner in 1796 discovered vaccine for smallpox.

Chickenpox


Caused by a DNA virus Varicella zoaster with 14-16 days 





Incubation period.





Passive immunity in chickenpox is possible through 





Zoaster immunoglobulin ( ZIG ) vaccine.

Measels


Infectious eruptive viral disease. It is caused by RNA virus




Rubella virus / Polynosa morbillorum.





Measels is transmitted to foetus through placenta.





Incubation period is 10-14 days.





Antibiotics and Sulfa drugs are effective to measles.





German measles is caused by Rubella virus. Vaccine is MMR

Mumps


Caused by RNA virus Paramyxo / Mumps virus




Infection occurs in Parotid gland ( salivary gland ).





Swelling of salivary gland causes difficulty in swallowing.





Secondary infection may cause sterility.





Incubation period is 12-26 days and vaccine is MMR.

Poliomyelitis

Caused by RNA virus Polio virus or Entero virus.





It causes Infantile paralysis.





Poliovirus multiply in the intestine and passes to lymph, blood 





and finally to CNS in dorsal horn cells of spinal cord and brain





stem resulting in paralysis.






Vaccines are – Salk vaccine – Killed, Sabin vaccine – Live.





Sabin vaccine is given as Oral Polio Vaccine. It contains live 





attenuated ( inactive ) germs of polio.





Oral polio vaccine prevents the growth of polio virus in the 





Intestinal mucosa by giving direct immunity to the intestine.

Rabies


Also called Hydrophobia because the affected person shows 





fear of water.





It is caused by an RNA virus called Rabies virus.





Rabies is transmitted by infected Dog, Cat, Monkey etc.





Rabies is a 100% fatal disease.





Rabies virus is called Neurotrophic because it damage motor





neurons.





Rabies vaccine was developed by Louis Pasteur.

Hepatitis


Hepatitis A  is called as Endemic jaundice. It is caused by 





Hepatitis A virus. It more common in children and young





adults. Incubation period is 2-6 weeks.





Hepatitis B is called Serum hepatitis. It occurs at any stage.





Incubation period is 6 weeks to 6 months. 





About 80% of liver cancer is due to Hepatitis B infection.



1.DNA REPLICATION

1. Heterocyclic function of DNA

When DNA directs the synthesis of molecules other 







itself. Egs. Protein synthesis, DNA synthesis.

2. Autocatalytic function


When DNA directs the synthesis of DNA itself.

3. Conservative replication


A new DNA is formed over the template of old 







structure.

4. Semi conservative replication

In each replica, one strand is old and the other new.

5. Disruptive replication


Old DNA undergoes fragmentation.

6. Mathew Messelson and

    Franklin Stahl – 1958


Conducted experiments In E.coli DNA to study 







Semi conservative replication. 

7. J. H. Taylor and P. Woods – 1957

Proved that Eukaryotes also shows







semi conservative DNA replication. They conducted







experiments in Vicia faba ( bean ).

8. Kornberg – 1956



Succeeded in demonstrating the synthesis on DNA







in test tube. He extracted an enzyme from bacterium







E.coli that was capable of linking free DNA 







molecules. He named the enzyme as DNA poly-







merase.

9. DNA polymerases


Enzyme for DNA synthesis. Three forms of DNA







polymerases are found in prokaryotes.







DNA polymerase I – DNA repairing enzyme.







DNA polymerase II – DNA repairing enzyme.







DNA polymerse III – DNA replicating enzyme.

10. Kornberg Enzyme


DNA polymerase I is called as Kornberg enzyme.







It is the actual DNA repairing enzyme.

11. Eukaryotic DNA polymerases

5 types are present. DNA polymerase Alpha, Beta







Gamma, Delta, and Epsilon.

12. Zipper duplication


Sequential opening of DNA duplex and its replicati







on to form two DNA strands . 

13. Origin of replication – Ori.

Starting point of DNA replication. It usually contai







ns sequences rich in weak A-T base pairs .Only 







double bonds are present between A – T.

14. Helicase




Enzyme that unwinds DNA strands.

15. Topoisomerases



Enzyme that reduce the tension during DNA 







unwinding. 

16. DNA gyrases



In prokaryotes, the DNA polymerases and topoiso







merases are replaced by Gyrases.

17. SSB proteins



Single Stranded Proteins – stabilize the separated 







DNA strands. 

18. Primase




RNA polymerase is called Primase. It helps DNA 







polymerse to start DNA synthesis. 

19. RNA primer



Short strand of RNA synthesized to start DNA syn







thesis. 

20 DNA polymerase III

establish phospho diester bonds between nucleotides.

21.Leading strand


DNA strand in which continuous synthesis occurs in the






5’ – 3’ direction. Replication is continuous.

22. Lagging strand


the second strand in which DNA synthesis occurs by 






producing segments of DNA.

23. Okasaki fragments

named by R.Okasaki. The short DNA fragments synthesi






sed in the lagging strand. Okasaki fragments are formed 






because DNA polymerase can act only in the 5’-3’ direction






The replication is thus discontinuous. It contains 1000 






1500 nucleotides.

25. DNA ligase


Enzyme that joins DNA segments. Discovered by Khorana.


GLYCOLYSIS

1. Glycolysis is also called Embden Meyerhoff pathway or Embden Meyerhoff Parnas pathway.

2. Glycolysis in most cells is aerobic pathway. The product is pyruvic acid.

3. Anaerobic glycolysis results in lactic acid or ethyl alcohol and carbon di oxide.

4. Preparative phase of glycolysis includes breakdown of glucose and low energy phosphorylation.

5. In the oxidative phase high energy bonds are formed.

6. The first reaction of glycolysis is called Hexokinase reaction.

7. PFK-1 or Phosphofructo kinase F6P to fructose 1,6 biphosphate.

8. PK or pyruvate kinase is involved in the final step of glycolysis. It is a strong exergonic reaction in which high energy phosphate of PEP is conserved as ATP.

9. Pyruvic acid is called Pivotol metabolite.

10. Alcoholic fermentation is energetically wasteful process because about 95% energy is in the alcohol .So the alcohol is a good fuel.

11. In the muscle , pyruvic acid becomes lactic acid by the reduction of pyruvic acid by NADH.

12.  The other pathways of glycolysis are – Entner Duodoroff scheme ( ED scheme ) and the Hexose Monophosphate scheme ( HMP scheme )

13. ED pathway
-Glucose


Phosphogluconic acid

Pyruvic acid

14. One ATP will be formed in both ED and HMP pathways

INSULIN



Insulin is secreted by the Beta cells of Islets. It is the Hypoglycemic hormone reducing 



The high blood glucose level. In 1953, Frederic Sanger identified the amino acid 



Sequence of insulin. Insulin is a small protein containing 51 amino acids. 21 amino acids 



In the Alpha chain and 30 amino acids in the Beta chain. The two chains are linked by



Disulphide ( S – S ) bonds. It is used in the treatment of Diabetics. Pig ( Porcine ) or



Cow ( Bovine ) insulin are used for treatment. Genetically engineered Humulin is used



nowadays. Modified Pig insulin is also used. The animal insulin may produce allergic



responses in some persons. Banting and Best discovered Insulin.

PLANT KINGDOM

THALLOPHYTA

PHYLA

1.Cyanophyta
 
Blue green algae 



Eg. Nostoc , Anabaena.

2.Euglenophyta

Euglenoids 




Eg. Euglena.

3.Chlorophyta

Green algae 




Eg. Chlamydomonas, Spirogyra.

4. Chrysophyta

Yellow green algae, Golden brown algae, Diatoms.
Eg. Mallomonas, Pinnularia.

5. Phaeophyta

Brown algae 




Eg.
Ectocarpus, Laminaria.

6. Pyrrohta

 
Cryptomonads, Dinoflagellates .

Eg.
Gymnodinium

7. Rhodophyta

Red algae




Eg. Polysiphonia, Gelidium.

8. Schizomycophyta 
Bacteria

9. Myxomycophyta
 
Slime moulds

10. Eumycophyta

True fungi



Divided into 4 classes


1. Phycomycetes
Eg. Rhizopus, Albugo.


2. Ascomycetes
Eg. Penicillium, Aspergillus.


3. Basidiomycetes
Eg. Puccinia, Ustilago.


4. Deuteromycetes
Eg. Fusarium, Alternaria.


    ( Fungi imperfecti )

SUB KINGDOM : EMBRYOPHYTA

Divided into 2 phyla.

1. Phylum Bryophyta or Atracheata

divided into 3 classes.

A. Musci ( Mosses ) Eg. Funaria, Pogonatum.

B. Hepaticae ( Liver worts ) Eg. Riccia, Marchantia.

C. Anthocerotae ( Horn worts ) Eg. Anthoceros, Notothylas.

2. Phylum Tracheophyta or  Tracherata

Vascular plants. Divided into 4 sub phyla.






Tracheophyta


Silopsida

Lycopsida

Sphenopsida

Pteropsida

    Primitive vascular plants        Club mosses

    Horse tails

Pteropsida










Class Filicinae



Gymnospermae

Angiospermae






Class -  Gymnospermae






2 sub classes 
1. Cycadophytae








2. Coniferophytae






Class – Angiospermae






2 sub classes
1. Dicotyledonae








2. Monocotyledonae

CHARACTERS OF PLANT GROUPS

CRYPTOGAMAE

Non flowering plants – divided into Thallophyta, Bryophyta and Pteridophyta.

THALLOPHYTA

1. Body not differentiated into roots, stem and leaves.

2. Body is called Thallus.

3. Vascular tissue absent.

4. Sex organs mostly unicellular.

5. No multi cellular embryo.

6. Alternation of generation is not distinct.

ALGAE

1. Phycology is the study of Algae.

2. Vegitative structure is unicellular and motile in Chlamydomonas.

3. Macrocystic and Nereocystis are largest algae.

4. Cellwall is composed of cellulose and Pectose.

5. Cell wall of Blue green algae is composed of Mucopeptide or Muroin or Peptidoglycan.

6. Sexual reproduction is primitive.

7. Sexual reproduction is totally absent in Blue green algae.

FUNGI

1. study of Fungi is Mycology.

2. P.A.MICHELI is the founder of Mycology and De Bary is the Father of Modern Mycology.

3. Hyphal wall is composed of Chitin but in Rhizidiomyces cell wall contains cellulose and chitin.

4. Reserve food is Glycogen.

5. Albugo and Puccinia are Obligate parasites living in the cells of hosts.

6. Phythium and Fusarium are Facultative parasites living as Saprophytes.

7. Mucor and Rhizopus are Obligate Saprophytes living on dead matter.

8. Ustilago or Smut fungus is a Facultative Saprophyte living as parasites but can become saprophyte.

9. Sexual reproduction is absent in Deuteromycetes or Funfi imperfecti.
10. In Synchytrium, plant body is unicellular and become a reproductive structure ( Holocarpic Fungi )

11. In Eucarpic Fungi, a part of the Thallus is used as reproductive structure. Egs. Penicillium, Aspergillus.

LICHENS

1. Fungal partner is Mycobiont and Algal partner is Phycobiont.

2. Based on Growth, Lichens are classified into

A. Crustose lichens
- Tallus adhered on to the rocks. 

  
Egs. Acarospora, Basidia, Bullia, 




  
Lecanora, Lecidea, Rhizocarpon.

B. Foliose lichens
-Thallus is leaf like

Egs. Parmelia, Heterodermia, Physia, Dermatocarpon, Collema, Leptogium.

C. Fruticos lichens
- Thallus lobes are branched and thread like

 Egs. Usnea, Ramalina, Rocella, Cladonia, Stereocaulon.










PHOTOMORPHOGENESIS AND FLOWERING

Photomorphogenesis refers to the effect of light to the development and metabolism of plants.

Phytochrome
It is the pigment that absorbs red and far – red light and also absorbs blue light




Phytochromes  play a key role in light regulated plant growth and development.




In dark grown or Etiolated plants, Phytochrome is in the red absorbing form 




called Pr form . It is synthesized in Pr form.




Pr appears as blue to human eye and is converted into Pfr, ( blue ) a far red 




Absorbing form by red light.




Pfr is the physiologically active form of Phytochrome.




Phytochromobilin is the open chain tetrapyrole of Phytochrome.




Phytochrome is a dimeric protein.

Garnar and Allard in 1920 found that flowering in plants is related to day length.


Flowering is controlled by Dark period rather than light period.

Short day plants flowers when critical dark period is exceeded. That is SDPs are Night Long plants.

 In Long day plants Dark period is less. That is LDPs is short night plants.

CIRCADIAN RHYTHEM

It is a biological activity that shows rhythmic activities depending on the regular periodicity of 24 hours.

Flowering is induced when light exposure coincide with the appropriate phase of the biological rhythm.

The stimulus for flowering is transmitted to the floral buds in the form of Hormone.


HIGH YIELD FACTS

1. Photomorphogenetic responses, the most important pigment absorbs  Blue and Red lights.

2. Studies on seed germination led to the discovery of Phytochromes.

3. Pfr is the physiologically active Phytochrome.

4. Day neutral plants are beneficial to farmers because  more than one crop of the same plant

can be raised in a year.

5. Growing point of the plant receives stimulus for cold treatment in vernalisation.

6. Auxins also induce flowering in some plants.

TOOLS AND TECHNIQUES

PHASE CONTRAST MICROSCOPE

1. Zernike in 1940 discovered the phase contrast microscope.

2. Phase contrast microscope is used to study unstained living specimens because staining will kill the living organism.

3. Phase contrast microscope has a Phase plate in the condenser and an Anuular diaphragm in the ocular lens.

4. The phase plate and annular diaphragm produces a phase difference in the light and the object appears as bright in the dark background.

5. No staining is done in phase contrast microscope.

DARK FIELD MICROSCOPE

1. Zsigmondy in 1905 discovered Dark field microscope.

2. It is used to study unstained living objects.

3. It has a special condenser which remove light from the center. The object is illuminated by an oblique beam of light.

4. The specimen appears as bright against a dark background.

INTERFERENCE MICROSCOPE

1. Mesten developed Interference microscope.

2. In Interference microscope, light beam is split into two beams. One beam passes through the object and the other besides the object. The two beams are brought together again. It gives the idea about the thickness of the specimen and also the light absorbing property of the specimen.

ULTRA VIOLET MICROSCOPE

1. Ultra violet microscope permits greater resolution and hence greater magnification because the Ultra violet light has a shorter wave length ( 180 – 400 nm ) than the visible light ( 400 – 800 nm).

2. In Ultra violet microscope, Quarts or Lithium fluoride lenses are used since UV rays cannot pass through optical lenses.

3. Image in UV microscope is not visible to human eye and hence a fluorescent screen is used for observation.

4. UV microscope is used for Quantitative and Qualitative evaluation of cellular components.

5. Those substances like DNA and RNA which absorb in the UV  region can be localized even in the living state.

FLUORESCENT MICROSCOPE

1. Some biological materials like Chlorophyll a, Vitamin A, Riboflavin etc. emit light when exposed to UV rays. This is called Autofluorescence.

2. Non fluorescent substances can be made fluorescent by treating with dyes called Flurochromes like Acridine Orange, Auramine, Primulin, Fuschin etc.

3. In fluorescent microscope, Iodine – Quartz lamp or Mercury vapour lamp is used to produce UV rays.

4. Fluorescent microscope is used to detect Chemicals, Microbes, and finding Metabolic pathways. 

X – RAY MICROSCOPE

1. It uses X- ray beam, Electromagnets and Photographic film.

2. Magnification of X-ray microscope is very high similar to that of EM.

3. It is used to study the 3 D structure of substances in the crystalline state.

4. The technique in X- ray microscope is called X-ray Crystallography or X- ray diffraction.

5. Astbury and Franklin in 1935 obtain the X- ray diffraction of DNA.

6. It is used with solid crystalline materials.

NUCLEAR MAGNETIC RESONANCE ( NMR ) SPECTROSCOPY

1. It is used to characterize organic compounds.

2. It provides a means of determining the structure of the organic compound by measuring the magnetic movements of its hydrogen atoms.

3. The number of peaks obtained in the NMR spectrum of the compound gives the number of sets of equivalent Protons ( Hydrogen atoms ) present in that group.

ELECTRON SPIN RESONANCE ( ESR ) SPECTROSCOPY

1. It is used to detect the presence of free radicals or free metal ions in the biological systems.

2. Free radicals contain odd electrons and also some metal ions as non haem iron of electron transport system in the mitochondria.

AUTORADIOGRAPHY

1. It is used to localize radio active tracers in the biological systems.

2. It is highly useful to trace metabolic pathways.

3. Calvin used auto radiography to study photosynthesis which result in the discovery of Calvin cycle.

4. The biological material is placed in direct contact with a layer of Photographic emulsion containing Silver halide.

5. Radio active material in the sample emit radiations which will produce images.

6. Tracer elements like Tritium, C14, P32, I-131 etc are used in auto radiography.

CELL FRACTIONATION

1. Is used to separate cell components. It involves Homogenization and Centrifugation.

2. Homogenization involves the breaking of cell components.

3. Homogenization is carried out in ice cold ( 0 – 4 degree ) isotonic solution of 0.25 Molar Sucrose solution.

4. Centrifugation separates cell components.

5. Centrifuges operates based on the Centrifugal and Centripetal forces.

6. The RPM of Ultracentrifuge is over 75000 per minute.

7. Sedimentation coefficient is represents in Svedberg units.

8. Intact cells and nuclei sediment at 1000 x g for 10 minutes.

9. Mitochondria, Lysosomes and Peroxisomes sediment at 10,000 x g for 25 minutes.

10. Microsomes sediment at 100,000 x g for 6 minutes.

CHROMATOGTAPHY

1. Chromatography means “ Writing with colors “.

2. It is used to separate components of a mixture.

3. Chromatography was designed by Michael Tswett in 1906.

4. Rf value is the Retension Factor used to identify aminoacids. Each aminoacid has a typical Rf value.

5. Rf value = Distance traveled by the compound / Distance traveled by the solvent. That is Rf value is always less than 1.

6. Solvent  represents the Mobile phase and the support forms the Stationary phase.

7. Paper chromatography uses Whatman No. 1 filter paper as the stationary phase.

8. Chromatography solvent contains n – Butanol, Acetic acid and Water.

9. Ninhydrin is used to stain aminoacids.

10. In Column chromatography, Calcium carbonate, Magnesium oxide, Silica etc are used to fill the column.

11. Thin layer Chromatography ( TLC ) uses Cellulose powder or Alumina to make the support.

12. Partition Chromatography uses Silica gel or Cellulose.

13. Affinity and Ion exchange chromatography uses Agarose polysaccharide as the matrix material.

14. HPLC – High Pressure ( Performance ) Liquid Chromatography uses Resin particles  to increase the flow of materials.

15. Gel Filtration is also called as Molecular Sieving.

ELECTROPHORESIS

1. It is used to separate protein fractions from biological fluids.

2. The substance is subjected to an electric field and separation takes place according to the ionic charges of the individual fractions.

3. Barbiturate buffer is used in electrophoresis to provide ions to the protein for movement.

4. Bromophenol blue or Light green stain is used to develop the electrophoresis paper.

5. PAGE – PolyAcrylamide Gel Electrophoresis is used to separate proteins. It is used to study Antigen – Antibody reactions.

6. Electrofocussing is the technique used to separate proteins in a pH gradient.

TISSUE CULTURE

1. Tissue culture is also called as “ invitro culture “.

2. Tissue culture medium uses Agar as the base material.

3. Common macro elements used are Ca, Fe, K, Mg, Na and micro elements are Al, Co, Cu, Fe, B, Mn, Zn, Mo, Cl.

4. Carbon source in the tissue culture medium will be Sucrose and rarely Glucose or Mannitol.

5. Phytohormones used are IAA, NAA and Kinetin.

6. Vitamins are Nicotinic acid and Pyridoxine.

7. Enzymes used in Protoplast fusion are Onozuka –R 10 and Mecerozyme.

8. Poly ethylene Glycol or PEG is the inducing agent  in somatic hybridization.

9. Somatic embryogenesis depends on the balance between Auxin and Nitrogen source. Such factors are called as Epigenetic factors.
10. Organ culture is helpful to protect rare plants from extinction.

11. Monoclonal antibodies are only one type of antibody for a specific antigen generated by Hybridoma technology.

12. Monoclonal antibodies are called as “ Magic Bullets “ because they are used in Chemotherapy to give drug to the target cancer cells.

13. Polyclonal antibodies contain different types of antibodies generated by vaccinating an animal like sheep or Mice.

1. Organismal cloning

The first organismal cloning of a vetrebtrate ( Frog ) was done in 1960 by          Dr. J. Gurdon at Oxford University.

2. Dolly

In 1965, Dr. Ian Wlmut and his team at Rosalin Institute in Edinburg cloned a sheep called Dolly from the Udder cells. The nucleus of the udder cell was transplanted into a eunucleated unfertilized egg cell. The egg was then transplanted into a surrogate sheep and Dolly was produced. It was born in February 1996. 

Genes		 DP-DQ-DR-----C2-Bf-C4-B---------------------C-A





Gene products	 Class 2 HLA    Complement components 	Class 1 HLA


				  Factor B





Humoral immuno deficiencies





1. X linked Hypogammaglobinaemia	2. DiGeoge syndrome





Combined immunodeficiencies


1. Nezelof’s syndrome			2. Wiskott-Aldrich syndrome





Phagocyte deficiencies


1. Chediak- Higashi syndrome		2. Job’s syndrome





MODE OF EXCRETION IN ANIMALS





1. Ammonotelism	Excretion of Ammonia in the form of Ammonium hydroxide


			Egs. Aquatic invertebrates, Bony fishes, Aquatic Amphibians


			Tadpoles





2. Ureotelism	Excretion of Urea


			Egs. Mammals, Frog, Cartilage fishes, Alligator, Turtle





3. Ureotelism	Excretion of Uric acid


			Egs. Birds, Insects, Land snails, Land crustaceans





FORMS OF DNA


Right handed DNA





A- DNA  - 11 base pairs per turn	


B-DNA –  10 base pairs per turn – Watson Crick DNA


C- DNA -  9 base pairs per turn


D-DNA , C-DNA, E-DNA are experimental forms.





Left handed DNA





Z – DNA is called left handed DNA or  Zig – Zag DNA. Coiling in the Anti clock wise


RL HELIX –


 DNA with alternate right and left handed coilings. Also   called Zig - Zag DNA			- 





HAIR PIN DNA


De naturation followed by re naturation of DNA converts double helix of DNA into hair pin like


SNAP – BACK MECHANISM


Renauration of DNA is called Snap – back mechanism.


SATELLITE DNA


Also called Repetitive DNA. DNA segment with repeated sequences which cause re association of separated strands by heat. Found in Drosophila.


TEMPLATE DNA


DNA strand used for producing a new DNA strand.


0 x 174 and S-13 virus contains Single stranded DNA





REPLICATION OF DNA





Eukaryotic DNA has many Ori while Prokaryotic DNA has only one Ori.


Replication Fork is produced by the unwinding of DNA.


DNAPOLYMERASES I,II, and III causes DNA synthesis.


DNA synthesis occurs only in the 5’-3’ direction.


Primer RNA is formed from DNA during replication.


Primase or RNA polymerase produce RNA Primer.


Formation of Okasaki fragments indicates Discontinuous DNA synthesis.


Lagging Strand is shows discontinuous DNA synthesis.





CENTRAL DOGMA





Central Dogma was proposed by Crick in 1958.


Central dogma explains the relation between Gene and Proteins.


In the representation of Central Dogma, the circle arrow around DNA indicates that DNA is self replicating.


Central Dogma is reversed in Reverse transcription.





TRANSCRIPTION


Transcription always occur in the forward direction by the action of Transcriptase enzyme .


Transcription occurs in the Reverse direction in RNA viruses.


Transcription takes place with the help of RNA polymerase.


Three forms of RNA Polymerases – I,II, and III are present.


RNA polymerase cause Chain Elongation of RNA in the 5’ – 3’ direction.


In bacteria Operon act as the transcription unit and a single m-RNA is formed form the Operon. It is called Polycistronic RNA.


In Eukaryotes the m-RNA is Monocistronic.


Eukaryotic transcription occurs in the Nucleus and in Prokaryotes it is in the cytoplasm.














RNA SLPICING


Removal of Introns from the Pre m-RNA is called Splicing.


During Splicing, 2 small ribonucleoproteins called SnRNPs or Spurps are added to the ends of m-RNA. 


Spliceosomes is the complex formed by the combination of SnRNPs.


Spliceosomes take energy from ATP and splice m-RNA.


RNA Editing takesplace in the m-RNA before translation.





RNA MATURATION


1.Processing of m-RNA before leaving the nucleus is called Maturation.


2.During maturation a Cap made up of 7-methyle Guanosine or 7 - mG is added to m-RNA. Cap is the modified GTP.


3. Poly tail A is added to the 3’ end of m-RNA.


The Primary m-RNA formed in the nucleus is called as Heterohenous nuclear RNA or hn RNA  /  Pre m-RNA.








PLECTONEMIC WINDING


Inter twining of the two DNA strands in the classical double helix DNA.


PROMOTER REGION


Region of DNA involved in the binding of RNA polymerase to initiate transcription. TATAATG in bacteria.


R-LOOP


Structure formed when RNA strand hybridize with its complementary DNA strand.


REPETITIVE DNA


It behaves in a re association reaction, although many sequences are present in a component allowing any pair of complementary sequences to re associate.


SALTATORY REPLICATION


Sudden lateral amplification to produce a large number of copies of some sequence.


SATELLITE DNA


Many tandem repeats ( identical ) of a short basic repeating unit.


STAGGERED CUT


DNA strands are cut at different points near each other.


SUPER COILING


Coiling of a closed duplex of DNA in space so that it crosses over its axis.


TANDEM REPEATS


Multiple copies of the same sequence lying in series.


TATA BOX


Conserved A-T rich Septamer found about 25 bp before the start point in each Eukaryotic RNA Polymerase II transcription unit. Involved in positioning the enzyme for correct initiation. 








ORIGIN – ori


It is a sequence of DNA at which replication starts.


OVER WINDING OF DNA


It is caused by Positive Super Coiling.


PALINDROME SEQUENCE


Sequence of DNA that is same when one strand is read left to right or the other is read right to left. Consists of adjacent inverted repeates.


PARANEMIC JOINT


Region of DNA in which two complementary sequences are associated side by side.





Kb   Abbrevation of 1000 base pairs of DNA or RNA





LINKER DNA


Part of DNA in the Nucleosome contain 146 bp.


MAR – Matrix Attachment Region


Also called SAR ( Scaffold Attachment  Region ). Region of DNA that attaches to the Nuclear Matrix.


MARKER DNA


Fragment of known size used to calibrate an Electrophoretic gel.


MELTING OF DNA


DNA denaturation is called melting.


OKASAKI FRAGMENTS


Short DNA with 1000 – 2000 bases. Produced during discontinuous DNA synthesis. Later joined by covalent bonds.





CRUCIFORM 


Structure produced at inverted repeates of DNA if the repeated sequence pairs with its complement on the same strand.


CRYPTIC SATELLITE


Satellite DNA sequence not identified as such by a separate peak on density gradient


Ct DNA 


It is the chloroplast DNA


FINGER PRINT OF DNA


Polymorphic restriction fragments of DNA


FOLD BACK DNA


Inverted repeates that have re natured by intra strand re association of denatured DNA.


HETERODUPLEX DNA


Hybrid DNA generated by base pairing between complementary single strands.


HIGHLY REPETITIVE DNA


First component to re associate and is equated with Satellite DNA.





RECON 


Cross over unit of DNA .Unit of recombination. Minimum 2 pairs of nucleotides are present.


MUTON


Unit of mutation. Only one nitrogen base is sufficient


CISTRON


Unit of transcription. Contain many nucleotide pairs.


ALU FAMILY


A set of dispersed related sequence of DNA each 300 bp long. Present in human genome.


BLUNT – END LIGATION


Reaction that joints two DNA directly at their ends.


CAAT BOX


A part of Conserved sequence of DNA located in the start point of Eukaryotic transcription unit.


c-DNA


Single stranded DNA complementary to RNA produced  during Reverse transcription.


Cis Configuration


Two sites on the same DNA molecule.











PLASMIDS


Consitute 5% of the total bacterial DNA. It is Circular. Used as Vectors for DNA up to 20kb. Absent in Eukaryotes. Provide resistance against heavy metals and Antibiotics.





Marker gene – Genes of vector DNA that help to 


		   Select host cells.


Vectors – Virus, Bacteriophage, Plasmids, Synthetic 


	    Chromosomes.


Cosmid – Artificial Plasmids carrying COS               	      ( Cohesion )   Gene of Lambda phage.





Transformation – Bacterial plasmids are used for gene transfer.


Transfection – Viral DNA is used for gene transfer





Recombinant DNA


Insert DNA ( Foreign DNA carrying desired sequences ) plus Vector DNA ( plasmid ). It is also called Hybrid DNA or Chimaeric DNA





NUCLEASES


BAL 31 Nuclease – Extra cellular nuclease obtained from Marine bacterium Pseudomonas BAL31.


Mung – Bean Nuclease 1 – From Mung bean purified by Sung and Laskowski in 1962. Preference for Single stranded nucleic acids


Pronase – Proteolytic enzyme.





Ligase – Joins nucleotides by forming Phospho diester bonds between terminals .








RESTRICTION ENDONUCLEASES


Term coined by Lederberg Meselson in 1964. 


3 types of RE are present.


Type I. React with unmodified recognition sequences in double stranded DNA. Cleave only one DNA strand randomly. It is not site specific and cannot be used for DNA manipulation.


Type II. Widly used RE. Recognize particular sequences of double stranded DNA.


Type III. Cleave dsDNA at well defined sites. Require ATP and Mg .Intermediate property between Type I and Type II.


Iso schizomers – RE  Recognize identical base sequences of DNA





G G T AC C 


C C A TG G 





ENZYMES used in Genetic Engineering





POLYMERASES


DNA dependant DNA polymerase – Require a DNA primer for DNA synthesis.


RNA dependant DNA polymerase – It is the Reverse Transcriptase.


T4 DNA polymerase –  Obtained from T4 phage. It cannot utilize nicked DNA since it lacks 5’-3’ exonuclease activity.


T7 DNA polymerase – Only common DNA polymerase.


Taq polymerase – From Thermus aquaticus or from thermophilic bacterium Thermus thermophilus. It is used in PCR since it can tolerate high temperature.


REVERSE TRANSCRIPTASES


Key enzyme used for the first time in cloning. Discovered in 1970 and used in 1971 for DNA cloning. c DNA Cloning using RT was done in 1976.


AMURT – Avian Myeloblastosis Virus Reverse Transcriptase. Used extensively in genetic engineering.


Tdt – Teminal deoxyribonucleotidyl Transferase. – Add triphosphates to 3’ end.














ENZYMES  produced as  Genetic Engineering Products.


1. Glucose Oxidase	Converts glucose to gluconic acid. It is used as a diagnostic enzyme for blood sugar detection.


2. Renin	For cheese preparation.


3. Papainain	Used as Meat tenderizer.


4. Urokinase	Antithrobotic agent in treatment of pulmonary embolism.


5. Asperaginase	Used in Chemotherapy.


6. Tyrosine hydroxylase	 - Converts tyrosine to DOPA – used in Parkinsons disease.








TRANSGENIC ANIMALS





First transgenic Mice was produced in 1981 by Ralph Brinster and Richard Palmitter. Medaka fish, Salmon, Carp etc are used for Transgenesis.





Transgenic Sheep.


Produced to increase Wool production. Amino acid Serine limit wool synthesis. In transgenic sheep, the bacterial enzyme converts Serine to Cysteine. This increases wool synthesis. Keratin protein of wool also require Cysteine for disulphide cross linkages. Transgenic sheep also carries IX – B Lactoglobulin gene. Factor IX is a clotting factor in the milk.





METHODS IN TRANSGENESIS





Electroporation – Brief electric pulses are applied to create transient micropores in the cell membrane. The technique was discovered by Wong and Newmann in 1982.





Lipofection – Introduction of Artificial gene into a liposome. Useful in transferring large DNA like Yeast Artificial Chromosome or YAC.








Micro injection – Direct transfer of DNA into host nucleus using Micro pipette. Eggs are produced by Super ovulation and transferred genes into the eggs by micro injection. The ovum is then transferred into the Foster mother already made Pseudopregnant. 





Retroviral method – Early cleavage stage embryos ( 8 cell stage ) are infected with RNA virus carrying the transgene. The embryo is then implanted in the uterus of Foster mother.








Embryo stem cell method – Pluripotent – embryonic stem cells are collected from embryos for genetic engineering. Blastoderm cells are collected and introduced the trnsgenes by Micro injection. The blastcyst is then introduced in the mother.





T1 PLASMID


 Plasmid of Agrobacterium tumifacients introduced in to Tomato, Tobacco, Soyabean etc. 





EPSP GENES


Inserted into plants through T1 plasmid to develop Herbicide resistance against Glyphosate, a powerful herbicide.





Bt GENE


Gene from Bacillus thuringenesis that produce the cry protein which is a natural insecticide against Ball weevil.





ANTIFREEZE GENE


Gene obtained from Antarctic fishes. Transferred to Tomato to reduce ripening.





Nif GENE


Nitrogen fixing gene present in Rhizobium


Nod GENE


Nodule forming gene  present in Rhizobium.








SHOTGUN TECHNIQUE


Used to transfer Animal genes to Plant cells. Tungsten or Gold coated DNA is used as Microprojectile. This was done in Wheat and Corn.





ECO REHABLITION


Use of Genetic Engineering to conserve nature. Control of pollution, production of high yield plants. 





PSC 101


Cohen and Boyer in 1973 prepared first Chimaeric DNA  using bacterial plasmid. RE used is E. CORI. It was also used to cut the DNA of African toad Xenopus laevis. PSC101 is not found in nature. It is an Artificial r DNA produced in the Lab.





FLUSH END BREAKS


Sometimes RE break Phospho diester bonds between bases that are directly opposite. These are Even breaks or Flush end breaks.





Blotting Techniques


1. Southern blotting	- For DNA profiling


2. Northern blotting	- For RNA analysis


3. Western blotting	- For Protein analysis


4. Southwestern blotting	- To analyze proteins associated with DNA


5. Dot blotting	- DNA, RNA or Protein is directly on to the nitro 


			cellulose paper.


6. Slot blotting	- Sample is applied through slots to get rectangular blots.


7. Colony blotting	- DNA from colonies of bacteria are blotted to identify the plasmid for making Recombinant DNA.


8 Zoo blotting	- A form of Southern blot used to test the ability of DNA probe from one species to hybridize with the DNA of another species.





MAKER GENE


Genes useful to construct gene maps





TOPOISOMERASE


Enzyme that catalyze the conversion of one topological form of DNA to another





SUPER COILED DNA


Circular DNA with many coilings





SUPER BUG


Newly constructed bacterium by crossing different strains of Pseudomonas pulida. It is capable of degrading Hydrocarbons and are used in Pollution control.


Strains of Super Bugs.


1. OCT	Digests Octane, Hexane, Toluene


2. XYL		Digests Xylene, Toluene.


3. CAM	Digests Camphor


4. NAH	Digests Camphor





Charon phage-	Lambda phage ( virus ) that carry foreign DNA. Used in genetic engineering.


YAC -    Yeast Artificial Chromosome. Modified DNA of Yeast for Genetic engineering


YIP   -   Yeast Integrating Plasmid. Vector DNA containing one or more selectable marker genes.























RESTRICTION ENZYMES





1. Eco R1	From E.coli.








2. Hind III	From Haemophilus influenzae


Specific site





	5’ …. AAGCTT - ….3’


	3’ …. TTCGAA - ….5’


3. Bam I	From Bacillus amyloliquefaciens


Specific site





	5’ …. GGATCC - ….3’


	3’ ….CCTAGG - ….5’








ULOTHRIX	


Found in free running water. Found attached to the substratum. 





Ulothrix zonata is the most common species.


Ulothrix flacca is the Marine species.





Filaments are green and unbranched.


Filaments exhibits division of labour.





Cell wall is two layered, outer cellulose layer and inner pectose layer.





Girdle shaped chloroplast are found in cells except hold fast cells.


Chloroplasts are parietal in position and contains one or more Pyrenoids.





Aesxual reproduction is through Akinetes, Aplanospore, Hypnospores, Palmella stage and Zoospores.


Hypnospores are thick walled aplanospores formed during Drought.


Zoospores are formed during favorable periods.


Zoospores are motile, nacked without cell wall and possess cup shaped chloroplasts.





Sexual reproduction is Isogamous – Gametes are like biflagellate micro – zoospores.


Zygote is Qadriflagellate and motile at first. It has 2 eye spots, 2 chloroplasts, and 2 sets of chromosomes. 





































































































RHIZOPUS





Includes 35 species.


Commonly called as “ Bread mould “.


Rhizopus nigrans is the most common species.





Mycelium is Coenocytic and are Stoloniferous and Rhizoidal hyphae.


Soloniferous hyphae are areal growing horizontally.





Rhizoidal hyphae occur as clusters along the Soloniferous hyphae.





Asexual reproduction is through non motile multinucleate Aplanospores.





Thick walled Chlamydospores are multinucleate structures formed during unfavorable seasons.





Sexual reproduction is Isogamous and mycelium is Heterothallic.





Heterothallism was discovered by A.F.Blakeslee in 1904.











SPIROGYRA





Commonly called as “ Pond Scum “ or “ Water Silk “


Most common species is Spirogyra condensate.


Filaments green and un branched.


Cell wall consists of outer Pectose layer and inner Cellulose layer.


Chloroplast contains equidistant Pyrenoids.


Reproduction is by sexual or vegetative.


Asexual reproduction is found in Spirogyra aplanosporum.


Sexual reproduction is Isogamous occurs by Conjugation.


Scalariform conjugation takes place at night between recently divided cells which shows heterothallic or dioceous condition                       ( morphologically similar but physiologically different )


Parthenospores are round haploid structures formed during scalariform conjugation. They develop into filaments. Eg. S. groenlandica and S. mirabilis.


Lateral conjugation may be Indirect or Direct.











YEAST


Non-mycelial Ascomycetous fungi growing as Saprophytes.


They are unicellular globose organisms measuring 1-12 micrometer length and 1-10 micometer breadth.


Cell wall is composed of Chitin.


Nucleus is spherical and surrounded by a double membrane. Nucleolus and chromosomes are present.


Vacuole and 4-10 mitochondria are present.


Asexual reproduction may be Budding or Fission.


Budding takes place in Budding Yeast ( Saccharomyces ) and Fission in Fission Yeast ( Schizosacchaomyces ).


Life cycle may be 


1. Haplobiotic type – Diploid stage is short. 	– Schizo saccharomyces octosporus


2. Diplobiontic type – Diploid stage is pronged 	– Saccharomyces ludwigii.


3. Haplo – diplobiotic type – Haploid and diploid stages are present – Saccharomyces cerevisiae 


										  ( Beaking Yeast )


Adelphogamy – In some yeast like Schizosaccharomyces mellacei and S. prombe, copulation occurs between two adjacent cells formed by fission .This is called Adelphogamy.


Top Yeasts grow on the surface of fermenting liquid and Bottom Yeast grow at the bottom of fermenting liquid.


Fermentation is carried out by enzymes Invertase and Zymase.


		Invertase


Sucrose				Glucose + Fructose	Glucose or Fructose 	Zymase   E. Alcohol and CO2


















































Heterokaryosis	Presence of nuclei containing different genotypes in the fungal mycelium





Common names of Fungi


Bread mould or Pin mould	Rhizopus nigricans


Green or Blue mould	Penicillium


Red or Pink bread mould	Neurospora


Black mould			Aspergillus niger





Smut – It is called so because the rust formed resembles soot 





Heteroecism		Some Parasitic fungi requires two hosts to complete the life cycle. This is Heteroecism. Eg. Puccinia





Rotting of Timber – Wood rot of trees is caused by Polyporus and Fomes





Spoilage of Food – Penicillium, Aspergillus, Mucor, Rhizopus





ERGOTISM 	caused by the alkaloids present in Claviceps purpurea





ECONOMIC IMPORTANCE OF ALGAE


As Food – Porphyra, Nostoc, Ulva, Laminaria, Sargassum, Chlorella


As Fodder – Sea weeds like Laminaria, Fucus, Ascophyllus


Agar Agar – Red algae Gelidium, Gracillaria


Alginic Acid – Ascophyllum, Laminaria, Macrocystic, Eisenia.


Carrageenin – Red alga Chondrus crispus         ( Irish moss ). Used in industry.


Iodine – Brown alga Kelps.Laminaria, Eisenia.


Diatomite – Rock like deposite from past diatoms.


Nitrogen fixers – Soil pH control-  Aulosira, Oscillatoria, Anabaena, Nostoc, Cylindrosperum


Medicine 


Clorellin – Chlorella. Inhibits growth of Staphylococcus.


Vermifuge – Digenia, Codium, Alsidium.


Space travel – Chlorella pyrenoidosa used in space travel to remove CO2.


Water supply – Blue green algae like Microcystis, Oscillatoria, Nostoc causes Water blooms.


Parasitic forms – Cephaleuros  is a parasite on Mango and Tea.








Fungi causing Plant diseases


White rust of Crucifers	Albugo candida


Downy mildew		Peronospora


Late blight of potato		Phytophthora


Powdery mildew		Erysiphe


Rust				Puccinia


Smuts				Ustilago





ECONOMIC IMPORTANCE OF FUNGI





As Medicine	- Sclerotia of Claviceps is used as a strong Abortifacient.


As Food	- Mushrooms ( Psalliota campestris , Pleurotus ), Puffballs                ( Lycoperdon ) Morels ( Morchella ) 


Amanita – Highly poisonous mushroom.


Alcohol	- Yeasts, Aspergillus niger.


Baking		- Saccharomyces cerevisiae.


Cheese	- Penicillium sp.


Enzymes	- Saccharomyces, Rhizopus, 


		  Aspergillus, Penicillium.


Lactic acid	- Rhizopus, Mucor.


Citric acid	- Aspergillus. Penicillium.


Oxalic acid	- Aspergillus niger.


Genetic studies – Neurospora.

















DIATOMS		Bacillariophyta





Commonly called as “ Jewels of Plant World “ because of the ornamented call wall.


Cell wall is made up of Pectic substance called Silica.


Diatom cell is known as Frustule.


Pigments are Chlorophyll a, c, Fucoxanthine.


Diatomin is the principle colouring pigment present in diatoms.


Reserve food – Volutine ( Protein )


Auxospores – Formed during vegetative reproduction.














CHARA is called as Stone wort


It belongs to the group Charophyta.


Pigments are Chlorophyll a and b.


Reserve food is starch.





RED ALGAE		Rhodophyta


Porphyra, Polysiphonia, Gelidium, Gracilaria, Chondrine.


Mostly marine.


Pigments are Chlorophyll a and d.


Red colour is due to r-Phycoerythrin – red


			  r- Phycocyanin – blue green


Reserve food	Floridean starch.





BROWN ALGAE	   Phacophyta


Fucus, Ectocarpus, Laminaria, Sargassum, Dictyota.


They are exclusively Marine.


Fucoxanthine ( carotinoid ) gives brown colour.


 Photosyntheic Pigment is Chlorophyll a	


Reserve food – Mannotol and Lamina.


Cell wall is made up of Cellulose and Algin.


Algin is found only in Brown algae.





YELLOW GREEN ALGAE     Xanthophyta


Botrydium, Vaucheria





Pigments are Chlorophyll a and Xanthophyll.


Reserve food 	Leucosin 


        ( Oil, Lipid, Glucose polymer )


Cell wall		Pectin





BLUE GREEN ALGAE		Nostoc, Anabaena, Oscillatoria.





Gaidukov Phenomenon or Complementary Chromatic Adaptation	- Oscillatoria assumes Green colour in Red light, Reddish in green light, Bluish green in Yellow light. This is called Gaidukov phenomenon.


Blue green algae contain photosynthetic pigments Chlorophyll a and Carotene. Chlorophyll b totally absent.


Other pigments are c-Phycocyanin, c- Phycoerythrin and Myxoxanthin.


Heterocysts are specialized cells that carry out Nitrogen fixation.


Hormogonia are segments of filaments produced by fragmentation.





PLANT DISEASES


Disease			Host			Causative agent


Early blight			Potato			Alternaria solani


Late blight			Potato			Phytophthora


Powdery mildew		Pea			Erysiphe polygoni


Ergot				Graminae		Claviceps purpurea


Loose smut			Wheat			Ustilago tritici


Covered smut		Barley			Ustilago hordei


Smut				Sugarcane		Ustilago scitaminea


Stem rust			Wheat			Puccinia graminis


Leaf rust			Wheat			Puccinia recondite


Thikka desease		Ground nut		Cercospora personata


Red rot			Sugarcane		Collectotrichum falcatum	


Panama wilt			Banana		Fusarium oxysporum


Canker			Citrus			Xanthomonas citri
































AFLATOXIN


Fungal toxin from Aspergillus favus





PHYTOLEXIN


Antibiotics produced by the interaction of host and parasite. Egs. Glyceollin, Phaseolin, Pisatin, Capdidiol.





BORDEAUX MIXTURE


Fungicide developed by


Prof. Millardet of Bordeaux


University.


It is a mixture of Copper sulphate and Lime





PLANT PATHOLOGY





Etiology		Investigation of the causes of plant diseases.


Collateral host	 Host required by a pathogen for Perennation


Prophylaxis		Prevention of plants from being exposed to pathogens.


Hypertrophy		Increase in size of cells due to infection.


Hyperplasia		Increase in the number of cells due to infection.


Irish famine		Occurred in 1985 due to Late blight disease caused by Phytophthora 


			Infestans.


		





LICHENS





Helotism	Algal and Fungal parts are symbionts but the Fungus is the dominant partner


Reindeer Moss	Cladonia rangifeva – Edible, found in tundra region.


Rocella tinctoria	Used to prepare Litmus.


Pollution indicator	Lichens are indicators of pollution. They are totally absent in 


			Industrially polluted areas.





PINUS


Cataphylls are the brown scale leves present on the stem of Pinus.





SEQUOIA


Tallest Plant. It is a Gymnosperm





GYMNOSPERMS


Phanerogams without ovary


Cycas, Pinus, Ginko


Seeds nacked


Gymnosperms are related to pteridophytes as they have ciliated sperms and to Angiosperms as they have seeds.








PTERIDOPHYTES


First land plants with vascular system


CRYPTOGAMS


Devoid of Visible sex organs


PHANEROGAMS


Seed plants


PSILOPSIDA


Rootless , leafless Saprophyte


PTEROPSIDA


Higher pteridophytes. Compound leaf is


called as Fronds. Stem is underground


And is called as Rhizome.


LYCOPODIUM


It is the Club Moss


SELAGINELLA


Resurrection plants. They can withstand dry seasons for long periods.














TRUE MOSSES


Funaria, Polytrichum





HORN WORTS


Belongs to the group Anthrocerotae


Eg. Anthroceros





BRYOPHYTA


Amphibions of the Plant kingdom





Plant body may be thalloid as in Livervorts or Musci as in Mosses.


True roots absent


They lack Vascular tissue ( Atracheata )








LIVER WORTS


Used as medicine for liver troubles and hence the name.


Belongs to the group Hepaticae.


Egs. Riccia, Marchantia, Pellia, Porella





Mosaic disease		Potato			Potato virus X


Bunchy top			Banana		Banana virus I


Root knot ( Nematode )	Tomato		Meloidogyne





OLEORESIN


It is obtained from Pinus It is used to prepare Turpentine and Rosin by distillation


Rosin is used to prepare Soaps and Cosmetics.





HIGH YIELD FACTS


Agar is obtained from Gelidium


Ginkgo biloba is a living fossil


Ribbon shaped chloroplasts are found in Sprogyra


Cycas roots have Anabaena


Sex pili are the sex organs of some bacteria. Used in conjugation


Circular free DNA is found in Bacteria


BGA are included in Prokaryotes


Blue green algae are found in thermal springs. The temperature tolerance is due to Mitochondrial structure


Little leaf disease of Brinjal is caused by Mycoplasma


Crown gall is produced by Bacteria


Number of Peristome teeth in the capsule of Funaria is 32 in two rows


Fungal spores  produced at the tip of Hyphae are called as Conidia


In Pinus the approximate time for fertilization after pollination is few weeks


Bacteria are considered as Omnipresent organism


Gram positive bacteria retains colour of Crystal violet after washing with alcoholic KOH


Diaminopimelic acid is present in the cell wall of bacteria


Energy in Chemosynthetic bacteria comes from the oxidation of  surrounding compounds


Most of the Photoautotrophic bacteria live as Epiphytes on areal plants


The clear zone formed within the bacterial colony is called as Plaque


Bacteria with only one flagellum is called as Monotrichus


Lophotrichus bacteria contains many flagella


Cell wall material in BGA and Bacteria is Muramic acid


Most common method of reproduction in bacteria is binary fission]


Lederberg and Tatum termed the sexual reproduction in bacteria as Genetic recombination


In bacteria, sexual dimorphism is seen during conjugation


Conjugation is meant for the direct exchange of genetic material between two bacteria


Transfer of genetic material between bacteria through a virus is called as Transduction





ECONOMIC IMPORTANCE OF GYMNOSPERMS





Canada balsam – It is obtained from Abies balsamina. Used to prepare permanent slides.


Cedar wood oil – It is obtained from Cedrus. Used in oil immersion objective of microscope.


Sandarac	    - It is called as Hard White Sprit. Obtained from Callitric.


Tannin	    - Obtained from Seqnoia


Ephedrine	    - Obtained from Ephedra. It is used to make cough mixture.





PHOTOPERIODISM


Short day plants – SDPs	Flower in day length less than critical amount. Egs. Nicotiana, Glycine 


				Max, Xanthium, Chrysanthimum, Dahlia.





Long day plants – LDPs	Flower when day length exceeds the critical level. Egs. Spinach, Radish,


				Beet, Wheat.





Day neutral plants – DNPs . not affected by photoperiod. Egs. Cotton, Sunflower, Tomato, Maize.





Short-Long day plants – SLDP –Require short photoperiod for bud initiation and long photoperiod


					For blossoming. Egs. Trifolium repens, Secale cereale.





Long- Short day plants – LSDPs	Flower only when long photoperiod is followed by short 


					Photoperiod. Egs. Bryophyllum, Cestrum.





Green color will not induce flowering.





The most effective wave length is between 580nm and 680nm in the red region





Defoliated plants do not flower because they cannot receive the stimuli.





Leaves receives the stimuli and transmits through the Phloem





Gibberillin induce flowering in Arabidopsis by activating certain genes.





FLORIGEN


It is the flowering hormone identified by M.K.Chailakhyan in 1937. 


Gibberillin and Ethylene can also induce flowering.





ANTIFLORIGEN


These are inhibitors that prevent flowering.








Cytokinins delay senescence Abscisic acid promotes senescence.





SENESCENCE


Period between reproductive maturity and death of plants.


Whole plant senescence	Whole plant dies after seed formation.


Sequential senescence	Older leaves and lateral organs die and tip of plant continue to grow.


Shoot senescence		In Banana and Gladiolus, the shoot die and underground parts survive.


Synchronous senescence	Leaves are shed in a season. Egs. Mapple tree.	





Devernalisation is caused by high temperature.





VERNALISATION


Flowering in response to cold temperature. Plants are subjected to cold treatment to the growing point and exposed to the photoperiod.


Vernalin is the hormone that causes Vernalisation





Ehylene induce flowering in Pineapple. 











