
ME 411 / ME 511

Biological Frameworks 

for Engineers



Class Organization

• Homework 4 due on Wed



ME 411 / ME 511

Cell Movements



First Movements…



Molecular Motors



Kinesin

http://www.youtube.com/watch?v=FJ4N0iSeR8U
http://www.youtube.com/watch?v=FJ4N0iSeR8U


Myosin



Important Movements

•Cytokinesis

•Migration of Cells

•Contraction of Cells



Cytokinesis



Frog Embryo Development

http://www.youtube.com/watch?v=dXpAbezdOho

http://www.youtube.com/watch?v=dXpAbezdOho
http://www.youtube.com/watch?v=dXpAbezdOho
http://www.youtube.com/watch?v=dXpAbezdOho


Cytokinesis



Cytokinesis

• Prophase

• Prometaphase



Cytokinesis

• Metaphase

• Anaphase A

kinesin



Cytokinesis

• Anaphase B

actin

myosin

• Telophase

abscission



Cell Migration



Cell Migration



Cell Migration

Neutrophil chasing a bacterium



Steps in 

Cell 

Migration



Lamellipodium & 

Filopodia

http://scienceblogs.com/transcript/upload/2006/07/emfig2.jpg
http://scienceblogs.com/transcript/upload/2006/07/emfig2.jpg


Rho Family GTPases

An interesting discovery by Anne 

Ridley and Alan Hall while studying 

the oncogene ras…



Rac Effectors

• Rac helps migration and cell elongation



Stress Fibers
• Transient bundled structures



Rho Effectors

• Rho promotes actin-myosin tension and helps 

migration



Cell Migration



Multicellular Migration



Wound Healing



Cell Migration & Secretion



Healing and Scarring

Collagen



Cell Contraction



Wrinkling Membranes

SMA-FP = NH2-terminal peptide of α–smooth muscle actin inhibits force generation



Microposts



Muscle Cells

http://www.youtube.com/watch?v=4j3NW1qrR0k

http://www.youtube.com/watch?v=4j3NW1qrR0k
http://www.youtube.com/watch?v=4j3NW1qrR0k


Sarcomeres

http://www.youtube.com

/watch?v=ren_IQPOhJc

http://www.ebsa.org/npbsn41/pictures/sarcomere.gif
http://www.ebsa.org/npbsn41/pictures/sarcomere.gif
http://www.youtube.com/watch?v=ren_IQPOhJc


Cardiac Contraction



Questions?


