BIOL 1080 lecture 1
January 6, 2020
Systems biology: The systematic study of complex interactions in biological systems.
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Reduction vs. Integration

“The reductionist approach ... offers no convincing concepts to
understand how system properties emerge” (2007, Science 316:55C
organizational levels tend to be isolated!

“.. Systems biology is about putting together rather than taking

apart, integration rather than reduction” (2006, Denis Noble. The
music of life: biology beyond the genome — Oxford Press)

—
Isolated models (molecules, Integrated whole-body or
cells, organs or tissue, etc.): organism approach:
- Exquisite control over - Less control over variables
experimental conditions - Viewed as LESS
- Can elucidate mechanisms mechanistic i.e. what factor

- But what does it mean in vivo? ~ was the most important?
L - But more REAL WORLD!
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Example 2 7 -
What Limits Maximal Oxygen Uptake? ;@3%?/ /

Single leg extensions - this “reduction” model can be used to
study training effects in the absence of “systemic changes” and
allow for comparisons to the untrained leg in the same person.

to

Muscle mitochondrial content limits VO2 max in this model.

Whole body exercise (cycling, running) - this is the more
traditional “integrated” model.
Cardiac output is main limiter of VO2 max in this model.

Consider examining mechanisms of fatigue in an isolated,

&,

contracting muscle (e.g. Na/K* pump, Ca*, ATP/PCr stores, etc).

BUT, blood flow and neural iniut would no longer be factors!
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EXAMPLE 1

Ditoront Outcomes |

Stimulation of fat oxidation in muscle by the anti-obesity hormone, leptin
ISOLATED

Data in the lab shows that
leptin is good at burning fat!

fat oxidation

Possible conclusion: Leptin
time administration will help with

weight loss?
But first, consider that: e

* This isolated test is done in the absence of hundreds of other

hormones that could antagonize, or even amplify leptin’s effects
* Leptin has numerous effects in other tissues, including the brain
* Overweight individuals become leptin resistant

Clinical trials with leptin have NOT been very successful!




