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Learn how to build and operate robust sample-to-report pipelines for whole exome and whole
genome sequencing. This module walks through each step from FASTQ to annotated VCF and
report handoff, emphasizing QC, validation mindset and integration with downstream clinical
interpretation teams.
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S e s s i o n  I n d e x

Session 1 — WES/WGS Data Flow & QC Foundations Session 2 — Alignment, Coverage & BAM-

Level QA Session 3 — Variant Calling, Filtering & Annotation Session 4 — Mini Capstone: End-to-

End Pipeline Run
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WES/WGS Data Flow & QC Foundations

From sequencer to FASTQ: layouts and metadata

p a i r e d - e n d  l i b r a r i e s  r e a d  g r o u p s  l a n e  a n d  s a m p l e

t r a c k i n g

FASTQ QC and trimming strategy

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

d e p t h  e x p e c t a t i o n s

Panel vs WES vs WGS — pipeline implications

c a p t u r e  d e s i g n  c o v e r a g e  t a r g e t s  t u r n a r o u n d  a n d  c o s t
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Alignment, Coverage & BAM-Level QA

Short-read alignment and reference builds

B W A - M E M  /  a l t e r n a t i v e s  G R C h 3 7  v s  G R C h 3 8  a l t

c o n t i g s  a n d  d e c o y s

BAM post-processing and best practices

s o r t i n g  a n d  i n d e x i n g  d u p l i c a t e  m a r k i n g  B Q S R

m i n d s e t

Coverage, depth and callable regions

o n - t a r g e t  v s  o f f - t a r g e t  u n i f o r m i t y  m e t r i c s  Q C

t h r e s h o l d s  f o r  c l i n i c a l  u s e
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Variant Calling, Filtering & Annotation

Germline and somatic variant calling strategies

s i n g l e  s a m p l e  v s  f a m i l y  t u m o r - n o r m a l  p a i r s  j o i n t

c a l l i n g  o v e r v i e w

Filtering, hard and soft thresholds

d e p t h  a n d  q u a l i t y  p o p u l a t i o n  f r e q u e n c y  p a n e l  o f

n o r m a l s  m i n d s e t

Annotation and pipeline outputs

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

V C F  +  t a b u l a r  e x p o r t s

S e s s i o n  4
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Mini Capstone: End-to-End Pipeline Run

Run a WES/WGS pipeline from FASTQ to annotated VCF

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

Generate QC snapshot and pipeline audit trail

m u l t i - s a m p l e  s u m m a r y  l o g s  a n d  r u n  m e t a d a t a

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

Prepare handoff package for clinical interpretation

V C F  +  s u m m a r y  t a b l e s  c o v e r a g e  r e p o r t  p i p e l i n e

R E A D M E  s n a p s h o t
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