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Ebola virus

50-90% lethal
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Guinea

Liberia

Mali

6600 Cases
3100 Deaths
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Ebola virus has one molecule that it uses to enter cells

“GP” for GlycoProtein

GP-studded membrane

nucleocapsid
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Ebola virus GP
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Ebola virus GP

attach to human cell
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Ebola virus GP

attach to human cell

drives virus into cell

Monday, October 6, 14



Sugar-rich mucin domains attached at top
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What does the complete Ebola molecule look like?
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mucin
mucin

mucin
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Mucin domains triple its size
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mucin
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Mucin domains triple its size
(a wolf in sheep’s clothing)

mucin
mucin

mucin
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Mucin domains triple its size
(a wolf in sheep’s clothing)

also tricky in another way...

mucin
mucin

mucin
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Reshapes itself as it enters the cell.
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Reshapes itself as it enters the cell.

This is what happens:
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Two forms of Ebola surface molecule.
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Two forms of Ebola surface molecule.

subject to 
immune surveillance
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Two forms of Ebola surface molecule.

subject to 
immune surveillance

competent for 
receptor binding
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What does this mean for the immune response?

infectinghiding
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What does this mean for the immune response?

Many target sites are lost. 

infectinghiding
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What does this mean for the immune response?

Many target sites are lost. 
Other sites are hidden.

infectinghiding

Monday, October 6, 14



What does this mean for the immune response?

Many target sites are lost. 
Other sites are hidden.

infectinghiding

What works? What “neutralizes” the virus? 
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Human antibody, from 1995 survivor
called KZ52
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Antibody KZ52:
Works in test tubes.

Works in mice.
Works in guinea pigs.

KZ52 was the best antibody we had against Ebola. 

Does this mean antibodies will not work against Ebola?

Does not save monkeys.
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No - Mixtures of antibodies cure infection!
even after severe disease has developed
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What are these Ebola-curing antibodies?

No - Mixtures of antibodies cure infection!
even after severe disease has developed
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13C6

13F6

14G7

This is the US Army’s mixture of three antibodies.
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This is the US Army’s mixture of three antibodies.

sugar sugar

sugar 

Yet, they save the lives of infected animals.
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14G7

These don’t work in test tubes... 

This is the US Army’s mixture of three antibodies.

sugar sugar

sugar 

Yet, they save the lives of infected animals. ?
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Does not protect
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Does not protect

Protects
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Wrong?
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Three?

One?
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One year ago:
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One year ago:
we have >150 anti-Ebola antibodies...

Which are best?
How would we know? 

Must we have a mixture?
How many should go in?
Which do we combine?

We need to cure this virus.

Monday, October 6, 14



Monday, October 6, 14



$28 million TSRI-led global collaboration: 
Find best treatment from all available in the world

Monday, October 6, 14



1st stage of this collaboration = ZMapp
“mash-up” of MB-003 and ZMAb cocktails

Mapp Bio
USAMRIID

Public Health Agency of Canada

Monday, October 6, 14



1st stage of this collaboration = ZMapp
“mash-up” of MB-003 and ZMAb cocktails

Mapp Bio
USAMRIID

Public Health Agency of Canada

ZMapp identified ~February 2014

Monday, October 6, 14



1st stage of this collaboration = ZMapp
“mash-up” of MB-003 and ZMAb cocktails

Mapp Bio
USAMRIID

Public Health Agency of Canada

ZMapp identified ~February 2014
Ebola outbreak started Dec. 2013, 

exploded July-August 2014
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August 2014
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The 53-year-old surgeon feels even more certain that ZMapp was crucial in 
saving a Liberian health worker, Kyndy Kobbah, who was in a coma in critical 
condition when she received it. “If it wasn’t for ZMapp, she wouldn’t have 
made it,” he said.

“Everybody was amazed. Nobody gave her a chance to survive. She got her 
recovery because of ZMapp. If they can expedite the production of it, they 
should try, because we really need it.”
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Directly and immediately 
apply molecular structure

to global health
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My lab at The Scripps Research Institute

Dr. Carolyn Keierleber, TSRI
Dr. Laurence Cagnon, TSRI

NIAID
Burroughs Wellcome Fund
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