. o
a
cl
—
+ MaoH R
M
MO, 1. (CHL),S0,

0 l 2. Fe/HCl

Chimiza Fameneeiitiza



but we will never forget :

I:'(MACODYNAMIC (PD) PROFILE

the: study of the: biochemical:' and’ physiological-/ effects: of drugs: and the
mechanisms:= of their- actions;. including: the correlation: of their- actions

and' effects- with, their chemical ' structure .

PHARMACOKINETIC (PK)/TOXPROFILE

The study of the process: by which: a drug; is absorbed ' (A), distributed
(D), metabolized-’ (M), and' eliminated-’ (E) by the: body.

FORMULATION! PROFILE
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¢ Do you remember costs?

Experiment Typical-Cost per Compound (< (d)

Computer modeling 7
Biochemical assay 270

Cell culture assay 2.700

Rat acute toxicity 8.100
Protein crystal structure 68.000
Animal efficacy trial 200.000
Rat 2 -year chronic oral toxicity 550.000
Human clinical trial 3.500.000
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MS

NMR
Spectroscopy

X-Ray ¢

omparative/Homology

Modeling

ATOM o 20,
Crystallography arom RRB, 280 ﬂ‘qq 871 -8.251
ATOM ATTREEB23. 3 . -7.803
ATOM BB : -8.011
ATOM - 3 23_g2k5 . -7.297
ATOM R /7 5 23-448—>- 8.451
ATOM -8.009
ATOM -8.613
ATOM -6.842
ATOM -7.892
ATOM -6.799
ATOM -5.830
ATOM -5.784
ATOM -4.825
ATOM -4.812
-8.991

ATOM
é

Cryo -
Electron Microscopy
(Cryo -EM)
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hunters!
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RCSB PDB Deposit + Search~ Visualize ~ Analyze + Download + Learn ~ More ~

An Information Portal to
107436 Biological Search by PDB ID, author, macromolecule, sequence, or ligands ﬂ

PROTEIN DATA BANK Macromolecular Structures

T ek e R
8 b Ml)au}hnk StructuralBiology
R $PDE @0 gilhmee o

A Structural View of Biology March Molecule of the Month

This resource is powered by the Protein Data Bank archive-information about
the 3D shapes of proteins, nucleic acids, and complex assemblies that helps
students and researchers understand all aspects of biomedicine and
agriculture, from protein synthesis to health and disease.

Advanced Search | Browse by Annotations

# Deposit

As a member of the wwPDB, the RCSB PDB curates and annotates PDB data.
Q Search

The RCSB PDB builds upon the data by creating tools and resources for
research and education in molecular biology, structural biology, computational

Cal Visualize biology, and beyond.

i Analyze Structure and Health Focus: Ebola Virus Proteins

# Download

W Learn

Phototropin
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PDBé in numbers

RCSB PDB Deposit + Search ~ Visualize v+ Analyze ~ Download + Learn ~ More ~ -

Other Statistics «

PDB Data Distribution by Experimental Method and Molecular
Type

Copy CsVv

Experimental Method Proteins|? Nucleic Acids Protein/NA Complex Other Total

X-Ray 126880 2012 6547 8 135447
NMR 11062 1279 259 8 12608
Electron Microscopy 2277 31 800 0 3108
Other 256 4 6 13 279
Multi Method 129 5 2 1 137
Total 140604 3331 7614 30 151579

125334 structures in the PDB have a structure factor file.
9949 structures in the PDB have an NMR restraint file.
3701 sfructures in the PDB have a chemical shifts file.
3167 structures in the PDB have a 3DEM map file.

S.MORO T CFTII INTRODUCTION
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PDBé in numbers::

RCSB PDB Deposit ¥+ Search v Visualize ¥ Analyze + Download + Learn ~ More ~

[ Number of Structures Released Annually [ Total Number Available
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P Number of Structures Released Annually [l Total Number Available
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vV Cryo-EM:  the future of structural
§ biochemistry is today !

: Zooming in, we can see
structural features that '
¥ tell us how the molecule '

functions in the cell

> » 6:00/2:58

A 3 minute introduction to CryoEM

credits: https.//www.youtube.com/watch?v=BJKkCOW -6Qk
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https://www.youtube.com/watch?v=BJKkC0W-6Qk

| Cryo -EM. the future of structural biochemistry Is toaday !

Venerdi 31 Gennaio 2020 ore 10.00
Aula 2 — Dipartimento di Scienze del Farmaco

Paolo Swuec - Dept. of BioSciences, University of Milan (ltaly), “Romeo ed Erica Invernizzi® Paediatric Research
Centre, Milan (ltaly)

Architecture and Dynamics of Macromolecules Revealed by Cryo-Electron Microscopy

G Paolo Swuec - Architecture and Dynamics of Macromolecules Reveal... D
Copia link

AL UIVIINI

DSF@UNIPD

Seminari
Venerdi del Farmaco
31Gennaio 2020 »

Architecture and Dynamics
of Macromolecules Revealed
hy Cryo-Electron Microscopy

https.//youtu.be/BMoRBzW -wv/
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| Can you understand ' why pharma
p BN companies: are very interested [o
S structural ' biology/biochemistry?

(U ]
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From 3D coordinates:1o i«
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Can we represent  2QC6 (PDB) data?

Atom type B-factor Atom nature

l X y 4 l l

ATOM 1 N SER A 7 18.809 -11.548 -9.537 1.00 30.22 N

ATOM 2 CA SER A 7 17.758 -10.860 -=-8.731 1.00 29.23 C

ATOM 3 C SER A 7 17.891 -9.329 -8.850 1.00 29.40 C

ATOM 4 0 SER A 7 18.997 -8.794 -8.756 1.00 29.43 O

ATOM 5 CB SER A 7 17.853 -11.306 -=7.257 1.00 29.91 C

ATOM 6 0OG SER A 7 16.761 -10.832 =-6.474 1.00 28.29 O

ATOM 7 N LYS A 8 16.765 -8.642 -9.075 1.00 29.05 N

ATOM 8 CA LYS A 8 16.661 -7.201 -8.846 1.00 28.10 C

ATOM 9 C LYS A 8 15.546 -6.888 -7.842 1.00 26.83 C

ATOM 10 O LYS A 8 14.668 -7.713 -7.590 1.00 26.71 O

ATOM 117 CB LYS A 8 16.479 -6.409 -10.156 1.00 28.45 C

ATOM 12 CG LYS A 8 15.230 -6.746 -10.960 1.00 31.04 C

ATOM 13 CD ©LYS A 8 15.113 -=5.946 -12.280 1.00 29.28 C

ATOM 14 CE LYS A 8 13.733 -6.182 -12.904 1.00 32.90 C

:: ATOM 15 NZ LYS A 8 13.412 -=5.378 -14.148 1.00 34.62 N
CD ATOM 16 N ALA A 9 15.607 -5.689 -7.270 1.00 25.59 N
3:; ATOM 17 CA ALA A 9 14.514 -5.118 -6.483 1.00 24.63 C
(J ATOM 18 C ALA A 9 13.282 -4.941 -7.363 1.00 23.75 C
Q) ATOM 19 O ALA A 9 13.376 -4.516 -8.526 1.00 23.15 )
(I) ATOM 20 CB ALA A 9 14.934 -3.766 -5.885 1.00 24.47 C
:: ATOM 21 N ARG A 10 12.130 -=5.234 -6.781 1.00 22.67 N
- ATOM 22 CA ARG A 10 10.856 -5.139 -7.459 1.00 22.08 C
Q) ATOM 23 C ARG A 10 10.371 -3.694 -=-7.515 1.00 21.33 C
Es ATOM 24 O ARG A 10 9.507 -3.357 -8.324 1.00 20.81 @)
| g ATOM 25 CB ARG A 10 9.833 -6.045 -6.754 1.00 21.79 C
CL. ATOM 26 CG ARG A 10 9.946 -7.504 -7.139 1.00 21.89 C
ATOM 27 CD ARG A 10 8.988 -8.414 -6.372 1.00 22.38 C

ATOM 28 NE ARG A 10 7.573 -8.170 -6.669 1.00 23.88 N

ATOM 29 CZ ARG A 10 6.588 -8.289 -5.780 1.00 24.40 C

ATOM 30 NH1 ARG A 10 6.863 -8.648 -4.532 1.00 23.52 N

ATOM 31 NH2 ARG A 10 5.322 -8.034 -6.136 1.00 24.29 N

ATOM 32 N VAL A 11 10.931 -2.853 -6.635 1.00 21.41 N

ATOM 33 CA VAL A 11 10.640 -1.408 =-6.579 1.00 21.07 C

ATOM 34 C VAL A 11 11.914 -0.562 -6.456 1.00 21.26 C

ATOM 35 O VAL A 11 12.946 -1.050 -=5.997 1.00 22.0606 O
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H=S

M Confidential and Property of ©2012 Molecular Modeling Section .
M Dept. Pharmaceutical and Pharmacological SciencésUniversity of Padova- Italy S.MORO i CFTIl INTRODUCTION



Z-Axis

J(11{1,':.51,551

1A

Y. ¥ Axis

X-Axis

AB=./(X1- X2)%+(Y1- Y2)* +(Z1- Z2)?
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What can we easily measure- in a 3D Cartesian space?

bond Distance between atomic nuclei
length
& A
g| 0
w
ond energy
X
Bond Bond Length (&) Bond Bond Length (A)
—C 1.54 MN—N 147
C=C 1.34 N=N 1.24
c=C 1.20 N=N 1.10
C—N 1.43 N—0 1.36
=N 1.38 WN={ 1.22
=N 1.14
O 148
C—0 1.43 O=0) 1.21
C=0 1.23
=0 1.13
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m=C

H=S
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polymer::

Carboxyl
terminus
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