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 associlations with cytoplasm

b, Protozos and algae

ce Do bacteria have nuclei?

i, Chromosomal organization genetic evidence

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

3. Relations to protoplast membrane

2 (Qytoplasmic 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 mitochondria?

5. Protoplast membrane~~disiribution, structwre composition, role

ralation to sitochondris,

Endoplagaic reticulus

1 Structure in animal and plant celle

? Bxistence in unicellular ovganisms?

3 Secretion

4 Zelation to cell surface, pluocytosis

Ribosomal structure and function

1 Digtribution of free ribosomes.

a. origin

Photosynthetic spparatus

1 Bistribution

2 Structure

3 Origin, mulciplication, inheritance

Other structures

1 Golgi aspparatus

{w2li sap

o

1 Osmotic properties, pH, cowmposition



2 Zole, orgamization ?, origin

¢ Cell membranes and walls

1 General siructure and role:

&, Anismel vs plant ve uniceliular organisgus

. Bacteria vg protozoa, algae vs yeast and fungi

2 Distribution, role snd biosynthesls of elslic and muranic acids

3 Selective toxmicity of antibiollics with special references to cell walls

FL

Mono- and dJdideoxyhexoses--distrilution and origin

Wi

Bilogynthesis of cell walls and capsules-~struciures, control

# Virus structuvre

1 Comparative aspects and principleg of organization

2 Relations of siructure to probleme of penetrating host

3 Genmtic atructure

& Are viruses derivative or pvlmary organisme? f{orizis of viruses and

auclaoproteins)

I Gell specislization

1 Chemical aspects of differentisiion

J Aging sad cytopathology

1 Belactive advantages



& Selective advantages of sxisting structures

11 HKnown biochemical activities

A Systems of energy metabolism

i  Anserobic metaboliss

a, Electron trausfer--anasvoblc dehydrogenases

1. Pyridine nuclaotides

2. Poliec acid derivatives

3. Treanshydrogenation

4+ Glutathione snd sther reductases

5« Hechanisms of H transfer and fmplications for evolution of

organisation

9. Enzyme specificity and the organization of active pites

7. Isoxymes

k. Flavoproteins

1. DPH or THi--cytochrome ¢ reductases

Z. Cytochrome reducing dehydrogenages--variability

3. Diaphorases and lipoate debydrojenases

4o HMetal flavoprotelinsg and

5. Autooxidyable flavoproteing and peroxide production



. Cytochemistry
c. Perowidatic decomposition
1. Oxganic mechanisms
2, Catalase
3. Peroxidasa variabilicy
4, Cyrochroms ¢ peroxidasas
2 Cu enzymas and 09 trausferases
a, Ascorblc acid systems
b, Polyphenol oxidases
1. Aspects of melanin production
¢e Hemocyaning
d. 0O, transferases
3 Terminal oxidation by Fe enzymes
b
a, Cytochromes~=-cytochromes in anserobes
6. Oytochrome c~cytochrome oxidage
d, Other autoxidizable cytochromes
4 Biology of exidation-reduetion

2., Analvsias of pathwvays

1. Enzymology



2. Spectrophotometry

3. Inhibitors

b, Distribution of systems within cells

1. Bacteris vs other cells

2. Distribution en organelles

&, Ruclel and soluble fraction

b. Hitochondria

¢, Microsones

d. Protoplast membranes

3. Integration--reaction chains and utilizable energy

4. Derivation of enexgy--oxidative phosphorylation

¢, Anserobes

1. Are modern anasrobes primitive organisma’

a. Mechanism of Stickland reaction

b. Distribution of cytochyomes

c., Efficiency

2. Anserobic end asrobic parasites

3. Permentative processes



d, Omygen utilization in hiosyuthesis
é. Relationg in division and differentiation
1. Role of TPNH
Z, Eole of -8 compounds
3. Sporulation
4, Insect development
3. ﬁuttitiﬁ#ﬁl controls
6., Genetic countrols
7. Envirommental controls
B, BSystems of atmospheric carbon and nitrogen utilization
1 Phototrophy
&. Photosynthesis~~carbon cycle
1. Higher plants and algae
a. Carbon cycle--within cell
b, Photocleavage of water
1, Mechanismg-~emergy trausfer
2. Bslated oxidation-reductions
3. Punctional organization of chlopeplast

2, Bacterial photogynthesis



b. Photoassimilation
cs. Chlorophylls
d., Carotenoids
¢. Dlosynthesis of pigments~~control, significance for svolution
2 Witrogen fixation
a., Hitrogen cycla--evolutionary consldaration
b, Organisme fixing X
1. Mierobial §
) properties of fixation
2. Symbiotic g
¢, Enzymatic wechanismg: anaercobic and aervabice
photosyathetic
d, Hydrogenase
e, Hitrificatilon
£. Donlirification
C. Systems of carbohydrate wetabolism
1 Energetics
a, Chemical currency

1. ATP and other triphosphaies

2. Phosphagens



3. Acetylethiamine pyrophosphate

4. Taloesters

53, Carboxyanhydrides, amides

2 BExmbden~Meverbof-Farnas scheme~~variability

2, Fazymas

b, Reoxidation of DP--ingecis, tumors

c. her hexoses, aminchaxoses, uronic acids

3 oOmidative phosphogluconate pathway

& Bexogse phosphate cycle

Y

Pentosge znd tetrose metsholism

¢ UDP machonisms, Origin of ascorbates

7 Nenophosphorylative routes and others

Anslysis of routes used--variasblility

&

8 Control of alternative paths--pathology

D. Pyruvate degradation
1 Diversity in conversion of pyruvate to {; fragments
2 Origin and degradation of iactéte--giyaualﬂ;e, atc,
3 Carborylase

a, Thismine mechanisms



- Lt

b. Acetsldehyde and ethanol metabolism,

4 Acetoln production and metabolisp~-mechanisnms

5 Oxidation of pyruvate

a, Bacteria v animal cells--routes to acetyl=CoA and acetate

b. Blogynthesis and functions of Cod sod intermediaies

©. Phogphoroclastic resctions

E. tilizcation of acetate

1 Patty acid biosynthesis and metabolism

8. Bacteria vs animals--activation mechanisos

be Origin of cyclopropane, mono- and multi-unsaturated ascids

c. Degradation

Z Carotenold and other terpenoid blosynthesis

3 Sterol biosynthesis smnd degradation

3. Distribution and Oy requiremeat

be Comparative structures

¢. Origin of oxygenated derivatives

d, Hormomal role



4 Lipid bloaynihosis

2, Voriability of structures~-distribution

he Biopynthesis

e, Depradation

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

5 Detoxificstion, 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 Clyurylate cycle

S~

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

2 HReactions



3 Disteidanion

& Metsbolis origin

5 Degradation and Interconversions

& Hature and control of enwrymes of the pathways

7 Intervelations with other asveas of metabolism~-nicotinamide, etec.

Tetrepyroole hiosynihasis

1 cCatalvtic fuactions of irou~-d.structural rvelation cto porphyrins

b. Absorption, transfer, and insartion of Fe

Cell:lar diszsribution and concentration of tetrapyroles

3

2, Bovirormental effecis

t. Developmental affects

¢. Conatic rcontrol

3 DMMetribution and styucture of letrapyvoles, chlovophyll, porphyrins and

linear tatrapyvolas,

4 Relations of structure to enzymatic activities

5 Early intermediates te Mg protoporphyrin IX

& Mg protophorphyrin ~eee-e chlzsyophylls

T Mg protophorphyrin eessee heme

8 Evolultiongry copsiderationg



I kater balameg aad ultrogen excretion
1. Axminoc acld degredation
2. {iy detaxliication
3., Purias and pyrimidise degradation and emcretion
J Purlae and pyvimidine blosynibesin
K Bocleic acid metabollisx
1 Polyribonuclectide biosymthesis~-variability, strusture, specificity,
priowrs
2 Polyvibonveleotide degradalisu--variability
3 Beavenger mechaniems
4 DHA blomynthesls and degradaiioun
5 neles of nucleic acid in geneils contimuity and expression
a. Duplicatlioa--wechanicoao
be Control of protein synthornis
L #Proteln metabolisw
1 Macoamigae of bicgyatlwesis
a., Auino acild activation and transfer

be Tumplates, coding mechaniszms



¢. Cyclic peptides, cell walls

d. Conivol af

2 Mechaaisme of degradation

¥ Polysaccharide metabolism

1 Mechanisms of blosynthesis

a. Mouosaccharide sctivation

be Primers and specificity

¢c. 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 vVenua

3 The Moon

3 Az vet undatected mechanisne



