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Workshop Goals
e Applydatafroma casestudy to explain how water moves across the cellmembrane to maintain

homeostasis.
e Explore how physical and digital models foster an understanding of how channel proteins work.

e Encouragestudentsto apply a wonder, explore, and explain mindset to theirlearning.
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Possible student questions
 How does water in and out of the cell?
* What factors control how water passes through a membrane?

* Why do we need water channels?
 Why do we have so many different types of channels?
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A young mother of two small children visits her

doctor with complaints of

* trouble sleeping (insomnia)

* |leg pain

 muscle weakness (paresis)

* tingling and numbnessin her hands and feet
(paresthesia and neuropathy)

Since this was not her first visit associated

with these symptoms, the doctor ordered a

urine and blood test

* What conditions might cause the symptoms
she was experiencing?

* What additional information do you need?
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The Results for the Urine Test come back quickly

Urine Test
« Appearance: Yellow
« pH: 6.9
« Specific Gravity: 1.010
* Protein: 100
mg/deciliter
» Glucose: 105 mg/dl
« RBCs: 3

« WBCs: 3

e Mercu ry. 23 mcg / L Interpret these results. Are the results within an acceptable range?
At first glance, does anything seem out of the ordinary?
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Over the next year the woman continued to
experience the same worsening symptomes.
She was also losing her eyesight. A new urine

Acceptable Urine Test Results
test was ordered. .
Appearance: Clear to light yellow
Urine Test pH: 4.5 t0 7.2
Appearance: Dark Yellow

Specific Gravity: 1.005-1.025

pH: 67 | Protein: less than 150 mg/deciliter

Specific Gravity: 1.050 Glucose: less than 130 mg/dl

Protein: 102 mg/deciliter RBCs: Oto 3 RBCs

Glucose: 101 mg/d| WBCs: less than 2-5 WBCs/hpf

RBCs: 2 Mercury: 5 mcg/L

WBCs: 5 Interpret these results. Are the results within an acceptable range?
Mercury: 46.6 mcg/L At first glance, does anything seem out of the ordinary?
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Home visit two to look for sources of mercury

AT

The State Pollution Control |
Agency visited the home a year
later and found the levels of
Mercury in the home to have
risen significantly.
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Normal background Mercury
Level= 200 ng/m?
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Home visit two to look for sources of mercury

Children’s 400 ng/m3
Bedroom
Towels 600 ng/m3>
Washing 300 ng/m?3
machine
What might be causing

the elevated values?
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Stories Make Students Care
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Appearance of Water Channels in Xenopus
Oocytes Expressing Red Cell CHIP28 Protein

Gregory M. Preston, Tiziana Piazza Carroll,
WilliamB. Guggino, Peter Agre*

SCIENCE * VOL. 256 * 17 APRIL 1992 A CHIP repeat-2

QHIP repeat-1

[
B RBC Injected Xenopus oocytes 7 o X
CHIP28 RNA 0 10 ng "
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Repeat 1

N-terminus

What is Aquaporin?

Loop C

Loop B
(with NPA)

Loop D

Loop E Repeat 2

(with NPA)

C-terminus
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Monomer

Flat Edge

How does aquaporin-1 help maintain water homeostasis?

Tetramer
Monomer Repeats

Repeat 2

Repeat 1



i

3d1

olecular
esigns

Where else is aquaporin-1 found?

Cuboidal epithelium in the collecting
ducts of the kidney

Nephron of
the kidney
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Could damage to aquaporin
be responsible for the woman

losing her eyesight?

If so, which one?

AQPS

(corneal
epithelium)

AQP1
(epithelium, lens,
cornea, trabecular
meshwork)

(retinal glia)

AQPO

(lens cells)
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Potassium channels
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Sodium Channels
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NGSS Connections

Cross Cutting Disciplinary

Science and
Concepts

Engineering Practices

Core Ideas

Scientific Investigations Use a Stability and Change HS-LS1-3

Variety of Methods

Developing and Using Models Systems and System Models HS-LS1-2

Constructing Explanations and
Designing
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We value your opinion!

Let us know what you
think.

Scan the QR
Code and
complete this
short survey.
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