examples of reasoning:
some example queries coud be:
- what are the parts of a mitochondria, and what do these parts develop from (transformation_of)?
- what influences alcohol-dehydrogenasis activity (has agent) and is located in liver? (idealwise this would return all metabolites, genes, gene products that generally influence the activity of alcohol dehydrogenasis. however, this will not work using GO: alcohol-dehydrogenasis is or would be defined as a class, not as an instance... in effect this means since most instances are influenced by different entities, this information would normally not be encoded in GO, which by definition only deals with classes and not with instances since it is generic and covers all different species. ) 
- what has the potential to cause cell death (preceded by). the preceding entities of cell death have also preceding entities... so one can follow this transitively or extend the search by other relation types of the preceding entities.

	Relations and Relata
	Definitions
	Examples

	C is_a C1
Cs and C1s are continuants 
	every instance of C at any given time is an instance of C1 at the same time
	myelin is_a lipoprotein

serotonin is_a biogenic amine

mitochondrion is_a membranous cytoplasmic organelle

nucleus is_a organelle

protein kinase is_a kinase

	P is_a P1
Ps and P1s are processes
	every instance of P is an instance of P1
	gluconeogenesis is_a carbohydrate metabolism

catabolism is_a metabolism
tubulin folding is_a microtubule nucleation

	C part_of C1 

Cs and C1s are continuants
	every instance of C at any given time is part of some instance of  C1 at the same time
	mitochondrial matrix part_of mitochondrion

microtubule part_of cytoskeleton

nuclear pore complex part_of nuclear wall

heparan sulfate part_of basal lamina

cristae part_of mitochondrion

transmembrane transporter part_of membrane

	P part_of P1
Ps and P1s are processes
	every instance of P is part of some instance of  P1
	Calvin cycle part_of photosynthesis

imaginal disk morphogenesis part_of pupal development
egg activation part_of fertilization



	C located_in C1 

Cs and C1s are continuants 
	every instance of C at any given time occupies a spatial region which is part of  the region occupied by some instance of C1 at the same time
	66S preribosome located_in nucleolus

phospholipid molecule located_in inner layer of plasma membrane

membrane receptor located_in cell wall
nucleolus located_in nucleus

chlorophyll located_in thylakoid

cytoskeleton located_in cell 

	C contained_in C1
Cs are material continuants, C1s are immaterial continuants (holes, cavities) 
	every instance of C at any given time is located in but shares no parts in common with some instance of C1 at the same time
	viral genome contained_in capsid

thylakoid contained_in chloroplast membrane

cytosol contained_in cell compartment space

acetylcholine contained_in synaptic vesicle space
replicating virus contained_in cell

	C adjacent_to C1
Cs and C1s are continuants 
	every instance of C at any time is located in a spatial region which is proximate to the spatial region occupied by some instance of C1at the same time
	inner layer of plasma membrane adjacent_to outer layer of plasma membrane

cell wall adjacent_to cytoplasm
intron adjacent_to exon

Golgi apparatus adjacent_to endoplasmic reticulum

periplasm adjacent_to plasma membrane

	C transformation_of  C1
Cs and C1s material are continuants 
	every instance of C at any time is identical with some instance of  C1 at some earlier time
	mature mRNA transformation_of pre-mRNA

ribsome transformation_of preribosome

hemosiderin transformation_of hemoglobin

erythroblast transformation_of proerythroblast

	C derives_from C1 

Cs and C1s are material continuants 
	every instance of C is such that in the first moment of its existence it occupies a spatial region which overlaps the spatial region occupied by some instance of C1

(the instance of C then inherits matter from the instance of C1)
	plasma cell derives_from B lymphocyte

ovum derives_from oocyte

deoxyribonucleic acid derives_from nucleic acid

fatty acid derives_from triglyceride
red blood cell transformation_of erythroblast
triple oxygen molecule derives_from oxygen molecule

	P preceded_by P1
Ps and P1s are processes
	every instance of P is such that there is some earlier instance of P1
	transcription preceded_by translation

cytokinesis preceded_by DNA replication

synaptic transmission preceded_by neurotransmitter release into synaptic space
apoptotic cell death preceded_by nuclear chromatine degradation

	P has_participant C

Ps are processes, Cs are material continuants
	every instance of P involves some instance of C as participant 
	photosynthesis has_participant chlorophyll

transcription has_participant RNA Polymerase

mitochondrial acetylCoA formation has_participant pyruvate dehydrogenase complex

	P has_agent C

Ps are processes, Cs are material continuants
	every instance of P involves some instance of C as agent (the C is involved in and is causally responsible for the P)
	signal transduction has_agent receptor

translation has_agent mRNA

pathogenesis has_agent pathogen
citrate isomerization in Krebs cycle has_agent this aconitase


Table 1: Definitions and Examples of Class-Level Relations
located_in 

chloroplast located_in leaf

nitrogen transporter located_in root hair plasma membrane

contained_in
inner mitochondrial membrane contained_in outer mitochondrial membrane 

nucleus contained_in cell

adjacent_to

femur adjacent_to tibia

intron adjacent_to exon
transformation of - develops_from

root hair ; TAIR:0000256 develops_from trichoblast ; TAIR:0000262 

xylem fiber cell ; TAIR:0000274  develops_from xylem initial ; TAIR:0000275

microspore ; TAIR:0000297 develops_from microsporocyte ; TAIR:0000160

derives_of

i dont see a real difference between transformation_of and derives_of. even if you can define a difference, i doubt that in practice it will be useful to make this distinction. I find also the explanation for this in the example table highly artificial and not convincing at all. I suggest to condense these two relation types into one relation type. The definitions for these two relation types are also not really different (just rephrased in a way that makes it difficult to see that the definitions are actually almost identical…).

C transformation_of C1 =   def. for all c, t, if Cct, then there is some t1 such that: C1ct1, and t1 earlier t, and C and C1 are not identical.

C derives_immediately C1 =def. for all c, t, if Cct, then there is some c1, t1, such that: t1 earlier t and C1c1t1 and c derives_from c1

preceded_by
meiosis preceded_by chromosome duplication

HVA22 expression preceded_by plant stress

(HVA is a plant gene which is induced by plant stress. btw, genes are classes, not instances)

has_participant

apoptosis has_participant cell

gene expression has participant DNA

has_agent

gene expression has_agent DNA polymerasis

phosphorylation has_agent protein kinase

2. part-of

    b) ATP synthase is part of electron transport chain

3. located-in

    b) transcription factor (TF1, TF2, etc) is located in the nucleus of

cell

4. contained_in

    b) hydrolidic (digestive) enzymes are contained in lysosome

5. adjacent_to

    a) endoplasmic reticulum is adjacent to cell nucleus

    b) golgi aparatus is adjacent to endoplasmic reticulum

6. transformation_of

    a) ribosome is transformation of preribosome

7. derives_from

    b) barr body derives from X-chromosome

8. preceded_by

    b) mitotic metaphase is preceded by mitotic prophase

9. has_participant

    a) MAPK (mitogen activated protein kinase) pathway has participant

protein kinase

    b) glycolysis has participant glucose

10. has_agent

    c) transcription has agent DNA polymerase
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