
Celebrate World Water 
Day! 

Aquaporin Channels



Modeling Resources

From the MSOE Center for BioMolecular Modeling

The digital resources below complement our physical models as well as teach students and 

teachers how to create their own 3D printed molecular models and interactive web pages.





Alice Scheele
Patrick Henry High School

Ashland, VA

Biology teacher for 13 years 
(AP, IB, Dual Enrollment and Intro)

Contact Information: 
ascheele@hcps.us



Using the chat box,
Introduce yourself!
•Where are you from?
•What do you teach?
•Have you used models in your 
classroom?



Workshop Learning Goals:
1. To use models to facilitate questions with my students
2. To explore the structure of water molecules
3. To examine the properties of water 



Water Student 
Modeling pack

Water 1-cup Kit



What do you notice?
What questions do you have?
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Life Science Biology Chemistry

Water cycle
Osmosis
Eutrophication

Water chemistry
Cell membrane 
structure
Aquaporin Story!
~Tim Time
Structure of protein 
channels
Bonding 
~DNA structure
~Replication
~Protein Synthesis

Phase of water
Hydrogen bonding
Dissolving/ionic 
salts
Crystal structures





Aquaporin Channels



2003 Nobel Prize in Chemistry

Peter Agre Roderick MacKinnon

The Nobel Prize in Chemistry 
2003 was awarded "for 
discoveries concerning 
channels in cell membranes" 
jointly with one half to Peter 
Agre "for the discovery of 
water channels" and with one 
half to Roderick MacKinnon 
"for structural and mechanistic 
studies of ion channels."



Science 256, 365-387 (1992)



1992 “Model” of Aquaporin

• Based on its Amino Acid 
Sequence

• 6 Transmembrane Helices

• 2-Fold Symmetry



Micro-injection of aquaporin (CHIP28) 
mRNA into frog oocytes



NATURE | VOL 407
5 OCTOBER 2000. pp599



Agre “model”, 1992

Murata model,… 
based on x-ray 

diffraction, 2000



Let’s look at some models…..

Alpha Helix
what’s so special about 7-helix bundles?

Aquaporin,… at 3.8 Angstrom resolution
… at 0.9 Angstrom resolution

Molecular Dynamics,…  a computational model



Why are transmembrane 
proteins often composed 
of bundles of alpha 
helices?



A lipid bilayer 
is ~ 3nm thick

An alpha helix makes on 
complete turn in 0.54 nm

3nm / .54 nm/turn  =  ~ 6 turns of an alpha helix to span a membrane.
(22 amino acids)

How many turns of the helix are 
required to span a membrane?



A molecular 
dynamics 
simulation 
from the 
Klaus Shulten
group at 
UIUC



Peter Agre with 
Aquaporin Model



Purchase Kits and Models at 
3dmoleculardesigns.com. 

Discount code: WEBINAR20

Thank you for attending!

Contact us at: Ask3DMD@3DMoleculardesgins.com

For a Certificate of Participation
Click the link in the chat

Attend a Summer Course
cbm.msoe.edu

http://cbm.msoe.edu/lendingLibrary/index.php


Invite your colleagues to register!

Membranes & Ion Transport

Exploring the Wonderful World of Cell Membranes: Proteins, Lipids, and Ions, Oh My!

Wednesday, April 14, 2021 at 6:00 PM Central

DNA Structure & Function

Inspiring Student Questions with a TWIST in DNA Modeling

Wednesday, April 21, 2021 at 6:00 PM Central

Biotechnology & Coronavirus

The One Kit Wonder: Using Modeling to Teach Biotechnology Concepts

Wednesday, April 28, 2021 at 6:00PM Central

https://www.3dmoleculardesigns.com/Webinars4.htm


