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Albinism : tyrosinase deficiency.

Complete dominance of
pigmented phenotype
over
albino phenotype





Fibroblast Growth Factor (FGF)

Normal FGFR3 :
can switch between ON and OFF

Mutated FGF3R :
unable to switch

- blockeb in ON position
- blocked in OFF position



Evolution
Structure/
Function

Information
Flow

Energy
Transformations

Interconnections
within Systems

MAJOR THEMES IN BIOLOGY

Achondroplasia is a disease of cell-to cell communication



FGFR3 :

Loss-of-function  / Gain-of-function

right 
size

too 
long

too 
short

Phenotype :

lossgain

blocked OFF

blocked ON



Examples of how mutations can generate 
recessive vs. dominant phenotypes

usually recessive usually 
dominant

Phenotype resulting
from the mutation :

The same gene can be affected by a loss-of-function or a gain-of-function mutation. 



FGFR3 +/-

FGFR3 -/-

age : 12 days

FGFR3 +/-

FGFR3 -/-

≠ achondroplasia

long
limbs

FGFR3 knockout mice

Spider mouse



Bones are longer !

wt FGFR3 -/-

Gene knockout always leads to a loss-of-function



Val 700 Glu

Loss-of-function in lambs:

normalSpider lamb

Trans-membrane 

Conformation of 2-month-old spider (left) and wild-type (right) lambs. 
Note the abnormally long legs and emaciation of the spider lamb.



Mammalian Genome 10, 35–38 (1999).

Conformation of 
a 6-month-old 
spider lamb.



G374R

Substitution of Glycine 374 with Arginine

This phenotype is
similar to
achondroplasia

Proc. Natl. Acad. Sci. USA Vol. 96, pp. 4455–4460, April 1999

Body weight :



Gly / Gly

Gly / Arg

FGFR3 :

(heterozygous)



I

II

III

Transmission of achondroplasia:
autosomal dominant



A/a A/a

A/aA/a a/a a/a A/a

A/A : non viable (letal)

Transmission of achondroplasia:
autosomal dominant



Achondroplasia : incomplete dominance

A / a A / A

exceptional



A mother with her two childre

a / a A / a A / a

Transmission of achondroplasia:



EricaPeterJohn

Zelig

Peter Dinklage has parents of average size
and an older brother of average size

Achondroplasia

90 % of achondroplasia cases are due to
de novo mutation in the germinal line of 
one of the parent.


