
NTHRYS OPC PVT LTD Cryo ET Tomography & Subtomogram Averaging — Hands-on

NTHRYS OPC PVT LTD | smo@nthrys.com | +91 - 8977624748 | www.nthrys.com
A Ministry of Corporate Affairs Incorporated Company

Develop a working understanding of cryo electron tomography (cryo ET) and subtomogram
averaging. You will see how 3D volumes are reconstructed from tilt series, how particles are
detected and aligned in tomograms, and how classification and averaging reveal structures of
macromolecular complexes in their native context.

Cryo ET Tomography & Subtomogram
Averaging
Help Desk · WhatsApp

S e s s i o n  I n d e x

Session 1 — Cryo ET Principles & Tilt Series Acquisition Session 2 — Tilt Series Alignment &

Tomogram Reconstruction Session 3 — Subtomogram Picking, Classification & Averaging Session 4

— Interpretation, Validation & Integrative Modeling
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Cryo ET Principles & Tilt Series Acquisition

Cryo ET concepts and use cases

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

c o m p l e x e s  c o m p a r i s o n  t o  s i n g l e  p a r t i c l e  c r y o  E M

Tilt series acquisition strategies

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

a l o n g  t i l t  m i s s i n g  w e d g e  e f f e c t s

Cryo ET Tomography & Subtomogram Averaging —
Hands-on
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Sample preparation and lamella considerations

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

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

S e s s i o n  2
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Tilt Series Alignment & Tomogram Reconstruction

Preprocessing and CTF for tilt series

f r a m e  a l i g n m e n t  f o r  h i g h  t i l t  i m a g e s  p e r  t i l t  C T F

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

Alignment using fiducials or patch tracking

f i d u c i a l  s e l e c t i o n  a n d  t r a c k i n g  w a r p i n g  a n d  t i l t  a x i s

r e f i n e m e n t  a l i g n m e n t  q u a l i t y  m e t r i c s

Tomogram reconstruction methods

w e i g h t e d  b a c k  p r o j e c t i o n  S I R T  l i k e  a p p r o a c h e s

b i n n i n g ,  c r o p p i n g  a n d  d e n o i s i n g

S e s s i o n  3
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Subtomogram Picking, Classification & Averaging

Particle and region of interest picking in tomograms

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

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

Subtomogram extraction and alignment

b o x  s i z e  a n d  b i n n i n g  c h o i c e s  i n i t i a l  a l i g n m e n t

s t r a t e g i e s  h a n d l i n g  o f  m i s s i n g  w e d g e

Classification and averaging workflows

h e t e r o g e n e i t y  a n a l y s i s  F S C  a n d  r e s o l u t i o n
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e s t i m a t i o n  m a p  s h a r p e n i n g  a n d  f i l t e r i n g
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Interpretation, Validation & Integrative Modeling

Biological interpretation of tomograms and averages

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

Validation and reporting for subtomogram averages

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

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

Integrative use with models and complementary data

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

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

http://www.nthrys.com

