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Glycolysis allows production of a variety of important ~
compounds. Because these different possible end products
share the same starting materials and pathways, formation of
each product is iIn competition. Plants produce appropriate
ratios of the products to support plant health and growth, but
these same ratios are not ideal for humans. For example,
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1. Grow Cells:

Grow E. coli culture with desired isozyme on agar
plate, inoculate broth, incubate until desired

precursors to amino acids, which are used to build proteins,

help humans whereas precursors to carotenoids, which aid in
photosynthesis, are completely unnecessary. Plants grown for
human consumption could be influenced to produce different
ratios of glycolysis products so they better suit human needs.

Pyruvate kinase(PK) catalyzes the final reaction of glycolysis,
and different isozymes of PK direct glycolysis to form different

optical density is reached

2. Isolate Cells:
Add IPTG to induce expression, incubate further,
centrifuge and remove supernatant containing
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products. Manipulating the activity of different isozymes of PK
would allow humans to influence the nutritional composition of
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1.5 Ice Bath:

30 or 60 minute ice
bath for experimental
groups

plant seeds for human consumption, such as corn kernels. Our ~
goal was originally to replicate two different isozymes of PK from
the model plant Arabidopsis thalilana and then to experiment
with the effects of different activators and inhibitors on the

3. Isolate Cell Proteins:

Add lysozyme and incubate, sonicate, centrifuge and remove pellet containing cell

membranes and unbroken cells
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activity levels of the isozymes. However, we found our PK was
misfolding, as evidenced by its insolubility and consequent
precipitation from solution. First a reliable way to replicate PK
that results in the proper tertiary structure had to be established.
We altered our aim for the summer to encompass replicating PK

In a way that did not lead to its crash out of solution and to
ascertaining its ability to demonstrate its viability through
oxidation of NADH in a laboratory setting.

Effect of Cold-shock Treated Plant PK culture on

5a. Locate Proteins:

Use Bradford’s Reagent to check each fraction for
protein, fraction with most protein (brightest blue)
will be used for tests in 5b and 5c
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ﬁeparate Different Proteins:
Use chromotography to separate
supernatant into fractions, collect
T fractions (~20), add arginine and
2 glycerol to half of each fraction
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Results

For our first isozyme, the protein precipitated out of solution almost
as soon as the fractions were separated (step 4) on multiple trials.
The protein electrophoresis (step 5c¢) indicated that these fractions
contained proteins other than our desired PK. For our second
Isozyme, we were able to isolate the desired PK and found that for
this isozyme the PK remained soluble. The absorption of an NADH
solution remained at a constant level after the addition of the
suspended PK (step 5b). For this isozyme, the sample that underwent
a one hour ice bath during the replication stage contained three
times as much PK as indicated by a quantitative Bradford’s test.

5c¢. Verify Protein Identity:
Run protein electrophoresis on choice fraction and
neighbors to check molecular weight of protein
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Discussion

The E. coli produced additional proteins with the tag used to
separate out PK (step 4) in our first isozyme and so precluded any
further experimentation. We learned from our second isozyme that
replicating and isolating the PK is insufficient to allow study, because
the PK was inactive (step 5b, see graph). The PK remained soluble so
It either folded incorrectly or was unable to oxidize NADH because
an additional protein or ion was needed. The PK should be mixed
with molecules from Arabidopsis to elicit activity. We established that
a one hour ice bath results in greater production of PK and the ice
bath will be added to the protocol for future PK replication.
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