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Understand how family based genetics and trio analysis strengthen rare disease and Mendelian
diagnostics. This module focuses on pedigrees, inheritance patterns, trio logic and segregation
style thinking so that participants can read and design basic family based analyses and summaries.
Content is for training and awareness, not clinical, diagnostic or genetic counselling advice.
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Family-Based Genetics Foundations

Why family based designs matter in rare disease genomics

i n c r e a s i n g  c o n f i d e n c e  i n  c a u s a l  v a r i a n t s  r e d u c i n g

c a n d i d a t e  l i s t  b u r d e n  i n f o r m i n g  r e c u r r e n c e  r i s k

m i n d s e t

Typical family structures in genomic testing (high level)

t r i o ,  q u a d  a n d  e x t e n d e d  f a m i l i e s  a f f e c t e d  a n d
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u n a f f e c t e d  r e l a t i v e s  s n a p s h o t  s a m p l e  s e l e c t i o n  a n d

p r i o r i t i e s  m i n d s e t

Mendelian language and categories (conceptual)

a u t o s o m a l  d o m i n a n t  a n d  r e c e s s i v e  i d e a  X  l i n k e d  a n d

m i t o c h o n d r i a l  s n a p s h o t  d e  n o v o  a n d  c o m p o u n d

h e t e r o z y g o u s  c o n c e p t s
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Pedigrees, Segregation & Inheritance Patterns
< ul style="margin:6px 0 0 18px;">

Building and reading basic pedigrees

p e d i g r e e  s y m b o l s  a n d  c o n v e n t i o n s  s n a p s h o t  t h r e e

g e n e r a t i o n  f a m i l y  h i s t o r y  m i n d s e t  a f f e c t e d  s t a t u s  a n d  k e y

a n n o t a t i o n s

Recognising Mendelian inheritance patterns (conceptual)

d o m i n a n t  a n d  r e c e s s i v e  s t y l e  p a t t e r n s  X  l i n k e d  a n d

m i t o c h o n d r i a l  h i n t s  i n c o m p l e t e  p e n e t r a n c e  s n a p s h o t

Segregation thinking at a high level

w h o  s h o u l d  c a r r y  a  c a u s a l  v a r i a n t  i d e a  f u l l y ,  p a r t i a l l y  a n d

n o n  s e g r e g a t i n g  p a t t e r n s  s o u r c e s  o f  a p p a r e n t  m i s m a t c h e s

m i n d s e t
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Trio Analysis, De Novo & Segregation Evidence

Trio analysis logic at a conceptual level

c h i l d  a n d  p a r e n t  g e n o t y p e  p a t t e r n s  t r a n s m i t t e d  v s

n o n  t r a n s m i t t e d  a l l e l e s  s n a p s h o t  u s i n g  u n a f f e c t e d

p a r e n t s  i n  f i l t e r i n g  i d e a

http://www.nthrys.com
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De novo, recessive and X linked style variant patterns

d e  n o v o  c a n d i d a t e s  a n d  b a s i c  c h e c k s  h o m o z y g o u s

a n d  c o m p o u n d  h e t e r o z y g o u s  i d e a  s i m p l e  X  l i n k e d

p a t t e r n s  s n a p s h o t

Segregation style evidence in a family context (high level)

c h e c k i n g  v a r i a n t  p r e s e n c e  i n  a d d i t i o n a l  r e l a t i v e s

s u p p o r t i n g ,  c o n f l i c t i n g  a n d  m i s s i n g  i n f o r m a t i o n  l i n k

t o  v a r i a n t  i n t e r p r e t a t i o n  f r a m e w o r k s  ( c o n c e p t u a l )
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Mini Capstone: Family Case Workup Snapshot

Start from a small anonymised family case description

T h e o r y  +  P r a c t i c a l

Sketch inheritance model and trio style expectations

p o s s i b l e  M e n d e l i a n  p a t t e r n s  w h o  s h o u l d  c a r r y  a

c a n d i d a t e  v a r i a n t  s i m p l e  s e g r e g a t i o n  t a b l e  s n a p s h o t

Prepare a short genetics friendly summary paragraph

c a n d i d a t e  p a t t e r n  a n d  r a t i o n a l e  d a t a  g a p s  a n d

u n c e r t a i n t i e s  n o t e s  f o r  f u r t h e r  c l i n i c a l  o r  l a b o r a t o r y

f o l l o w  u p
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