PETER HOCHACHKA

ROOTS & BRANCHES
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environment inspired other labs around the world to take up his
pioneering ideas and study the details of many specific system:

His insights brought integration to a vast field of comparative
and medical research

www.kenstoreylab.com



The Dawn of
Comparative Physiology

1865: Claude Bernard
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certain animals which offer favorable anatomic arrangements or
special susceptibility to certain influences. This is so important that the
solution to a physiological or pathological problem often depends
solely on the appropriate choice of the animal for the experiment so as
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Comparative
Biochemistry
Unfolds

1920: A. Krogh ~ Nobel Prize
Mid-190006s ~ Vi ki
P. Scholander
K. SchmidtNielsen
K. Johansen
A Canadian ~ F. Fry
Biochemistry ~ F. Lippman
H. Krebs
O. Warburg Doing what Knut

told me to do -

Comparative Textbook ~ E. Baldwiihitiatias

Amazon June 1967




Comparative
Biochemistry
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THE WRITTEN RECORD
Molecular Archeology

1) Publishing from 19612002
* Publishing fAgsteatd virtual
* Started with Review Articles, Synthesis Chapters and
Field-leading research contributions.

2) 1970- 1980 114 papers
1980- 1990 98 papers
1990- 2000 113 papers
* Science, Nature, PNAS, major journals of Biochemistry,
Physiology, Comparative studies, Review Series, etc.

3) Over 200 collaborators as-authors

4) Early Work 19701985 dominated by graduate student worle =
Later (thru 19906s) more integratiyve:

5) THE BOOK! Strategies of Biochemical Adaptation
* Right Place, Right Time
* UNIQUE, VISIONARY (not compilation of data)
* Synthetic A Drove investigations in the whole field

6) Oxygenrelated studiesA Cent r al AL ak e oPeterhlwaydretuiained t o

...........



PWH: The Published Record

A. Fossil Hunting
AEarliest papers - (1961) Q debt in fish
- CHO metabolism (aerobic) in lobsters
- Canadian Journals (Biochemistry, Zoology)!

Ara of temperature 1964970 ,
' o 9

- fish models (many species
- blueprint for approach to
‘ "\1 = "u‘ ' \‘.. ‘

metabolism set out

Aemperature paradigm abando
(1970-71)
- Framework of approach to
metabolism/adaptation key

l ,

RN Alpha Helix

BBrief Pressure Phase:
- Helix Galapagos
- Helix Hawalii

-
)

Amazon, 1967



PWH: The Published Record

— B. Era of Oxygen
* Initial Approaches *

- Branch points: PEP branchpoint.
Phospheregulation (Oyster)
Decreased metabolic rate (Turtle)
Brain as Model (Turtle)

Diving (Anoxia) (Turtle, Porpoise)

* Qverall *
- Mo st studi es were ni

" C. Conceptual Parallels : 1961 2002
‘ - Themes (Revisited)

- Frameworks (Expanded)

- Concepts (Elaborated Upon)



THE SHADOWY BEGINNINGS
OF O, STUDIES

THE BRAIN TRUST:
A PWH as BRAINS
A Starts with:
4 JBC Articles
2 Major Reviews
2 Synthesis Art

* |ROLE OF ~ Models: Turtle on desk
Oyster in cold room
Dolphin in Vancouver aquarium

Helix: Amazon 1967
Galapagos 196970
Hawalii 1973



THE HUGE EXPLOSION OF CREATIVITY &
CHANGE INEARLY -MI D 700 s

A TEMPERATURE LAB SUDDENLY CHANGES :
A Sudden fispeciati onbo
- Into Anoxia (oyster, turtle)
- Into Pressure (culle-sac)
- Into Diving (G, limitation)
- Exercise (Qand anaerobic capacity)
- High O, (squid, bees)

A Maintenance of directions *emerging from*, O
for rest of career:
- Exercise (muscle metabolism, anaerobic sco
- Mitochondria (Q metabolism)
- Diving (aerobic dives)
- Metabolic Arrest (starts with anaerobic mode
- High altitude (oxygen limitations)

A Expansion of areas from a single point source
- Conceptual Drives : 19702002




Hypoxia: The Models

A Turtles A Nautilus
A Oysters A Octopus :
A Porpoise (dive) A Seals -
A Fish: A Goldfish e .
- Air breathing A Elite Athletes
- exercise A Highlanders
- environ. hypoxia A Greyhounds
A Squid (NOT !) A Horses
A Bees (NOT 1) A Lungfish
A Turtles
REVIEWS 1970s: Animal Models

1980s: Metabolic Arrest
1990s: Human & Animal Model Systems
2000s: Health, Disease




THE oWHYO OF
CREATIVE BURST

Punctuated equilibriu

A. Synthetic Intuition
* the PWH approach

B. Constancy of Concep



