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  only	
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes
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  gene	
  +	
  man	
  healthy	
  gene	
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  healthy	
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  no	
  mutated	
  genes
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
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there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene

woman	
  sick	
  gene	
  +	
  man	
  healthy	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene

woman	
  sick	
  gene	
  +	
  man	
  healthy	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene

woman	
  sick	
  gene	
  +	
  man	
  healthy	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene

woman	
  sick	
  gene	
  +	
  man	
  healthy	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene

woman	
  sick	
  gene	
  +	
  man	
  healthy	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
woman	
  sick	
  gene	
  +	
  man	
  sick	
  gene
=	
  child	
  with	
  the	
  disease,	
  two	
  sick	
  genes
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene

woman	
  sick	
  gene	
  +	
  man	
  healthy	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
woman	
  sick	
  gene	
  +	
  man	
  sick	
  gene
=	
  child	
  with	
  the	
  disease,	
  two	
  sick	
  genes
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene

woman	
  sick	
  gene	
  +	
  man	
  healthy	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
woman	
  sick	
  gene	
  +	
  man	
  sick	
  gene
=	
  child	
  with	
  the	
  disease,	
  two	
  sick	
  genes
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene

woman	
  sick	
  gene	
  +	
  man	
  healthy	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
woman	
  sick	
  gene	
  +	
  man	
  sick	
  gene
=	
  child	
  with	
  the	
  disease,	
  two	
  sick	
  genes
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
  
and	
  a	
  mutated	
  one	
  
(yellow)
as	
  the	
  healthy	
  gene	
  
is	
  dominant,	
  neither	
  
of	
  the	
  parents	
  carry	
  
the	
  disease
only	
  if	
  both	
  parents	
  
pass	
  on	
  the	
  mutated	
  
gene	
  to	
  their	
  child,	
  it	
  
will	
  inherite	
  the	
  
disease
there	
  are	
  four	
  
possibiliHes

woman	
  healthy	
  gene	
  +	
  man	
  healthy	
  gene	
  
=	
  healthy	
  child,	
  no	
  mutated	
  genes
woman	
  healthy	
  gene	
  +	
  man	
  sick	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene

woman	
  sick	
  gene	
  +	
  man	
  healthy	
  gene
=	
  healthy	
  child,	
  one	
  mutated	
  gene
woman	
  sick	
  gene	
  +	
  man	
  sick	
  gene
=	
  child	
  with	
  the	
  disease,	
  two	
  sick	
  genes
every	
  child	
  has	
  a	
  25%	
  chance	
  of	
  
inheriHng	
  the	
  disease
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autosomal	
  recessive:	
  only	
  2	
  mutated	
  genes	
  cause	
  the	
  disease

both	
  parents	
  have	
  a	
  
healthy	
  gene	
  (green)	
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