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Biological Engineer Ram Sasisekharan:
Tackling Complex Carbohydrates
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RanSasisekianan DECIPRESS the Coue

Biological sugars (carbohydrates)
* Help heal scrapes
» Hold cells together

« Communicate messages throughout
the body
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ARSWER IRfmost e iorms

Carbohydrates = Main energy source for the body

breakfast cereal e Pasta

* Orange juice » Fiber in apple skins

« Candy and vegetables
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Types of carbohydrates:

« Monosaccharide—one simple Name a common
sugar molecule | monosaccharide.

» Disaccharide—two simple
sugar molecules linked

Name a disaccharide

< that is a staple in

most households.

Do these molecules
—~——have a positive or
negative charge?

National Institutes of Health
National Institute of General Medical Sciences



CeommenSugar Vieleclles

Monosaccharide

Disaccharide consisting of
glucose and fructose
chemically linked together
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Complex Carnphydraes — Zlliens el Elavers

Complex carbohydrates
« Simple sugars connected in various combinations

» Often have branched structure
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PreieoglycanstiHave Viany ReIes

« Bundle of molecules « Help thicken fluid in
consisting of joints
polysaccharides

« Key component in
cartilage and connective
tissue

nestled together with
proteins

* Located everywhere in

the body * Dot cell surfaces

* Help cells roam around

» Can twist and bend the body
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Paracellular transport, in
which molecules pass
between epithelial cells,
appears to be gated by a
“sugar code.”

The code is specified by
glycan molecules that coat
the top, or apical, surface
of these cells.
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HEPANn: SUgaEwasearARLcOagUIant:

of heparin can produce

excessive bleeding in
some patients
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Commercial heparin

“Designer” heparins

Usually made from pig
intestinal lining

May be safer than current
preparations

Contains widely varying
mixtures of different sizes
of glycan molecules

Contain sugar molecules
that work predictably

Difficult to know ahead of
time how well a particular
batch will work in patients

Design of the molecules
enables them to be
neutralized to prevent
bleeding
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How might knowledge about sugar
molecules gained by Sasisekharan help in
the fight against cancer?
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