Comparative biochemistry of cells: 1Ihe extent, origin and control of biochemical
variablility.

1 Enoewn biochemical structures,

4 Coumparative aspects of cellular orgsnization

1 The nuclear apparatuse

a, Chemistry of plant and animal ouclel

Morphology, cytochemistry

Chromosomal structure and organization

Matabolic role and activities

Structural associations with cytoplasm

b, Protozos and algae

ce Do bacteria have nuclei?

i. Chromosomal organization genetic evidence

2, "Huclear’ organization--alectron microscopy, cytochenm,

3. Relations to protoplast membrane

2 Cytoplasmic organization--snimals ve plants vs microbes.

8. Mitochondria

1, Mitochondrial evolution--cytology, distribution.

2. Mitochondrial integration--functional--gtructure,

3. Hitochondrial roles.



4o Do bacteria have mitociiondria?

5. Protoplast membrane~-distribution, structure composition, role

ralation to mitochondris.

Endoplasaic reticulum

1 8tructure in animal and plant cells

2 Existence in unicellular ovganisums?

3 Secretion

4 Delation to cell surface, plnocytosis

Ribosumal structure and function

1 Distribution of free ribosomes.

a., origin

Photosynthetic apparatus

1 Dbistribution

2 Structure

3 Owigin, multiplication, inheritance

Other structures

1 Golgi apparatus

«ll sap

o

i Csmotic properties, pH, composition



2 iole, organization ?, origin

¢ Cell meabranes and walls

1 CGCeneral structure and rale:

2, Animal vs plant ves unicellular organisue

. Bacteris vs protozoa, algse vs yeast and fungi

? Dpistribution, role and blosynthesls of eialic and muramic acids

3 Selective tomicity of antibiotics with special references to cell walls

&

Mono~ and dideoxyhexoses--distrilution and origin

Wt

Siogynthesis of cell walls and capsules-~struciures, control

B Virus structuvre

1 cComparative aspects and principles of organisastion

2 nelations of structure to problems of penetrating host

3 gGenmtic atructure

4t Are viruses derivative or primary organisms’? (origis of viruses and

mucleoproteins)

1 Cell specislization

1 Chemical aspects of differentiacion

J Aging snd cytopathology

1 SBelaective advantages



& Selective advantages of sxisting structures

1I Known biochemical activities

A Systems of energy metabolism

1 Anserobic metabolims

a, Electron tramnsfer--anasroblc dehydrogenases

1, Pyridine nucleotides

2. Polie acid derivatives

3. Transhydrogenation

4. Glutathione and nther reductases

5. Hechanisms of H transfar and {mplicationz for evolution of

organigation

b, Enzyme specificity and the organization of active sites

7. Isoxymes

. Flavoproteins

1. DPN or TPi--cytochrome o reductases

2, Cytochrome reducing debydrogenases--variahilicy

3. Diaphorases and lipoate dehydrogenases

4o Metal flavoproteins and

5. Autooxidyable flavoproteins and peroxide production



&, Cytochemistry
c. Peroxidatic decomposition
1, Organic mechanisms
2. Catalase
3. Peroxidase variabilicy
4, Cytochrome ¢ peroxidases
Z Cu enzymes and 07 trausferases
a. Ascordblc acid systems
b, Molyphenol oxidases
1. Aspects of welanin production
e Hemocyaning
4. 0y tramsferases
3 Terminal oxidation by Fe enzymes
b
a, COytochromee-=-cyrochromes in anaercbes
6. Oytochrome c~cytochrome oxidage
d. Other autoxidizable cytochromes
4 Biology of exidation-reduction

2. Analysis of pathways

1. Enzymolagy



2. Spectrophotometry

3. Inhibitors

t. Distridbution of systems within cells

1. Bacteris vs other cells

<. Distribution en erganelles

a, Huclel and soluble fraction

b. Hitochondria

¢, Microsouans

4. Protoplast membranes

3. Integration--reaction chains and utilizable energy

4. Derivation of energy--oxidative phosphorvlation

¢. Anserobes

1. Are modern mnasrobes primitive organisms’

a. Mechanism of Stickland resction

b. Distribution of cytochromes

¢, Efficiency

2. Anasrobic and asrcbic parasites

3. Pervestative processes



d. Oxygen utilization in biosynthesis
é. Relations in division acd differentiation
1. Role of TPNH
2., Eole of -8 compounds
3. Sporulation
4. Insect development
3. ﬁutticmﬁd controls
é. Genetic controls
7. Envirommental controls
B. Systems of atmospheric carbon and nitvogen utilization
1 Phototrophy
a. Photosynthesis~~carbon cycle
l. Higher plants and algae
a4, Carbon cycle--within cell
b. Photocleavage of water
1. Mechanismg--energy transfer
2. #elated oxidation-reductions
3. Punctional oxganization of chloreplast

2, Bacterial photosynthesis



. Photoassimilation

ce. Chlorophylls

d., Carotenoids

¢. Dlosynthesis of pigments~~control, significance for svolution

2 Witrogen fixation

a, Hitrogen cycle--evolutionary conslderation

b, Organisme fixing X

1. Miervoblal
properties of fixation

AT A A A ]

2. Symbiotic
c, Enzymatic mechanisms: anaerobic and asrabic
photosyathetic
d., Hydrogenase
e, Hitrificatlion
£. Donlirification
C. Systems of carbohydrate wetabolism
1 Energetics
a, Chemical currency

1. ATP and other triphosphaies

2. Phosphagens



3. Acetylethiammine pyrophoaphate

4+ Thiocenters

5. Carboxyanhydrides, amides

2 Babden~Meverbof-Parnas scheme~~variability

a, Inzymes

b, ZReoxlidation of DPN--ingects, tumors

ce Mher hexoses, aminchaxoses, uronic acids

3 Oxidative phosphogluconate pathway

& Pexose phosphate cycle

1% ]

Pentose and tetrose metsboliem

¢ UDP mechanisms, Origin of ascorbates

7 TNomphosphorylative routes and osthevs

Anslysis of routes used--varisbility

&

% Control of alternative paths--pathology

D. Pyruvate degradation
1 Diversity in conversion of pyruvate to L7 fragoents
2 Origin and degradation of iactéte--giyauala;&, atc,
3 Carboxylase

a, Thismine mechanisms



g R

b. Acetaldehyde and echanc! metabolism,

4 Acetoin production and metabolisme-mechanisms

3 Oxidation of pyruvate

a, Bacteria ve eunimal cells~--youtes to acetyl-Col and acetate

b. Biosynthesis and functions of CoA snd intermediates

=, Phosphoroclastic resctions

B. Utilization of acetate

1 Patty acid biosynthesis and metabolism

8. Dacteria vs animals--activation mechanigms

be Origin of cyclopropane, mono~ and multi-unsaturated scids

te Degradation

Z Carotenoid and other terpenoid biosynthesis

3 Sterol biosynthesis end degradation

2. Distribution and O3 requirement

be Comparative structures

€. Origin of oxygenated devivatives

d. Hormomal role



4 Lipid bloaynihosis

1, Veoriability of structures~-distribution

he Biopynthesis

e, Depradation

d, Irtegratiom with other subsiances, e.g. protein

5 Detoxification, acetyl amine acids in metabolism

F. Citric acid cycle

1 Variebility in enzymes, reactions, organization

2 Variability in functlon~-onergy ve fragments (amino scids)--estimation

3 Clyuxylate cycle

S~

Four carbon acid metsbolisnm and 20, fization
a. Variability in mechanism
b. Distribution and control
¢ Propriomate cycle
d. Other possibilities--Thunber; condensstion
5 Other products--glutasonate, maleic, citramalic, etec.
¢ Amino acid metabolism
1 Structures

2 BReactions



3 Distribuation

5 Degradation and interconversions

¢ Hature and conirol of enzymes of the pathways

7 Interrelatziong with other areas of matabolisp~-nicotinanide, alc.

Tetrepyrools blosynrhasis

1 catalvytis fuactions of iron~-a.structural relatien o porphyring

b. Absorption, transfer, and insartion of Fe

3

Cell:lay distribution snd concentration of tetvapyroles

8, Davirommental effects

b, Developmental effects

¢, Conatic control

3 pistribution and structure af tetrapyvoles, chlovophyll, porpuyrins avd

linear tatrapyvolae,

4 Relations of structurs to enzymatic activities

5 Early intermediates te Mg protoporphyrin IX

& Mg protophorphyrin ~----- chlcyophylls

¥ % Wﬁtﬂpﬁlﬁtphytﬁn wwawme QRN

3 pvolutiorery coosiderations



I Water balamce aud uitvegeu escretion
1. Amino scid degredation
2, Hilg detoxliication
3. Purins and pyrimidine degradation and excretion
J Purine and pyrimidine blosynthesia
K Bocleic acid metabolism
1 Polyribonuclectide bias’ynthcsia--varhbility, structure, specificity,
prioers
2 Polyribonueleotide degradotiou--variabil ity
3 Bcaveuger mechanlsus
4 DNA blomynthesls and degradntion
3 teles i nuclelc acid in geneiis contimiity and expression
4. Duplicatioav-wmechanicuc
ba Control of protein synthogis
L Protein metabolisn
1 Mechamigme of bicsynthesis
a. Auino acid activation amd transfer

be Templates, coding mechanisms



¢. Cyclic peptides, cell walls

d., Conivol af

2 Mechaaisme of degradation

¥ Polysaccharide metabolism

1 Mechanisms of blosynthesis

a. ¥Mouosaccharide sctivation

be Primers and specificity

¢, Sulfates, phosphatas

1, Activation

d. Integration with other substances, e.g. proigias

&. Gontrol of

¢ Mechanisms of degradation

R Survival valus of existing metsbolic systens

I11 BEnviromenial effects on biochemical structure and metabollic systems

A Structure ) as function of temperature, pH, ilounic strength, osmotic
)} pressure, stwospheric composition, preasure, humidicy,
) 1light (radiatiom)

B Hetabolism )

IV Poesible chesical systems of biological structure and fuuction

A Enown mechanisms which would permitc survival of en orpanism on

1 Mavs



2 venus

3 The Moou

B3 As vet undatected mechanisms



