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Biofisica Muscular

El ser humano es un sistema .

pstructura que desde un punta

de wistz  mecanico,  estd

compuesto por unidades . .~'|}
contrdctiles  que  sen los !
mosculos, los  cuales ejercen - i|
fugrza de traccion  mediante / i
cuerdas. gue son’ los tendones

sobre un sistema de pafancas f / ﬂ\
articuladas que son los hussosy = [H = '
las articulaciones

locamator que constituye una .A
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MOLECULAR STRUCTURE OF
NUCLEIC ACIDS
A Structure for Deoxyribose Nucleic Acid

E wih to suggest o struouure for the sl
of deoxyribose nueleic acid (DLN.AL.
ateastare s e eoonan ik e of sonbidsmably
biological intersst.
A structure for muckic acid has almady been
sposerd by Pouling snd Corey?. They kindly masde
mmr .m.. woript available to us advance of
publ r model oonsists of three inter-
Tainod chuins, with the phoaphntes near tha fora
wxis, ol the beses on the outside, In our opinion,
this structuro i unsatisfactory for two rensona ;
(1} We believe that the material which gives the
X-ray dingrams is the salt, not the free acid. Without
tha acidic hyrrogen stoms it is not elear what forees
d hold the stracture together, sspecinlly as the
gatively charged phosphates near
ropel sarh othwe, (3 Soma of the van der Waals
distances sppear to be oo smol
Amother Horee chait strcinse hos s been s
gested by Feaser (in the peess). In his model the
phnlp‘hn!(-i ara on the outside and the bases on the
ol togother by hydrogen bonds, This

stenotarn e deatberl ia vathee i sleined, and for
il

Wo wish to put forward o
radically different structure for
the sl of deomyribase. micleo

holieal chains m«h T
the same avis (see dingeam]. We
have made the ususl chemical

Broupa joining E- u-dl-ux_-,
ribofuranoss residues with 3,
linkagos. Tho twe chuins [hm
ok hei baes) a0 rinied by &
dysd perpendicular to the fbre
e, "Bovh chain follow righi-
handed  helices, but owing to
the dyad the sequences of the
aborns o the two ohaing_run
n_opposie, directions.  Each
chain  loosely

Terg’st aodel Mo, that
the Doses ore on the insids of
the hefix an the phosp

the eutside.  The config

of the sugar awd the atome
near it s close to Furberg's
‘uum.lm.u \ﬁgmnmrm s the
Dok Boing ur« e (nrnd.
o R P o Wy

This fgure
Alngrammas:.

NATURE 737

i & resicdue on cach t‘hlmevu'y 34 A, in the z-direc-
tien have sssumed an angle of 36° between
adjacent residues in the same shein, so thet the
structura repeats after 10 residues: on eash chain, thit
ia, after 34 A. Tho distance of a phosphorus atem
fram the fibre axis is 10 4. As the phosphatas sre on
the cusside, eations have ooy ascmts b thec

The strueture i= an open o; b water content
i rathor high. omor water somtents wa woukd
expect the basss to tilt so that the structure eould
become more compast.

The nowel foncure of the structure i the
in which the two dhains are held together by the
rorine and pyrinidine bases. The planss of ihe beges
o parpendicular to the fibee axia. They aro jorted
togother in pairs, & single from ons ahain being
Tydrogen bondsd 0 & simgle bass from the other
chain, so that the two lin side by side with identiosl
z-co-ordinates. (s of the paic must bo & puring sod
the other a pyeimidine for bomding to ceear. The

hydrogen bonds ase made as follows : purine position
1 to pyrimidine pesition 1; purine position § to
pyrimidine position 4,

If it i assumod that the bew only O in the

n bond wgeum.
[.,.mml > with Hhomine
[purine) with eytisine (]l;nmldmﬁj

In other words, if an scenins forms ono membes of

a pair, on sither chain, then on these assumptions
the other member must bo thymine ; similarly for
guanine snd cytosine. The sequence of bases on o
single chain doss not Appear to be restricted in any
way, Huwovor, if only spocific pairs of bases can be
formed, it follows that if the ssquencs of bases on
ane ohain is given, then the sequonce on the other
shiain i sulomatiually dstecmined.

© has boen found experimeantally™+ that the ratio
af |h/\ amounts of sdonine to thymine, and the ratio
of guAnine to oytosine, are always very closs to unity
for deoxyriboss nusleic acil,

Tt is probably impossible to build this structure
with & riboso sugar in place of the deoxyribose, as
the extra oxygen atom would mske tos eloss a van
dar Waalz contact.

The proviously pablished X-ray datas® on deoxy-

i aen insufficient for o rigorous test
S far s wa can tell, it is roughly
wompsdible with the experimental date, but it must
o regerded as unproved until it has been eheaked
ainst more exact reslts. Some of these are given
i the following wmmu.lm.nhuns W wore not awase
of the details of the resuits presented there when we
devised our strueture, which resta mainly though not
ontirely on published experimentsl data snd steroo-
ohemical Arguments

It hma not secaped our motice that the specific
pairing we postulated immediately suggests &
Posiblo copying anism for the genetic matarial.

1s of the m.whx. including the con
ditions e b, togther with & set
of eo-ordinatos for the lltonw. will be published
elsowhere.

We are mueh indébted t0 Dr. Jerry Donohuo for
sonstant advics and eriticlem, sspeeially on inter-
atomic distances. We have also been stimulated by
n knowledge of the gmna\ nsture ol' tha unpublished
experimental results and i e
ki, Do e B Franklin el theis o woriore a1

Nature 171: 737-738 (1953)
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Biologia Estrutural




Como estudar?




Radiacao eletromagnética
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Interacao Luz-Materia

Reflexao

> Transmissao
Absorcao
Espectroscopi/

Espalhamento
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Absorcao de Luz

Excited state

vyvwyyY
B
.ll!
A /
N
1
&
I, |
e
AT
;|
| |
| |
;|
[ |
i |
i |
|
| ;
|




1

1.2
1.0]
0.8
0.6
0.4
0.21

Absorption

0.0

Absorcao de Luz

Peptide bonds
/ P

Aromatic ai

S

220 240 260 280 300 320
nm

_b_
Sample Ej
Chromophore Example Excitation maxe MM

C=C Ethene m— T 171
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Dicroismo Circular (CD)
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Estrutura Secundaria de Proteinas
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Wallace & Janes, Curr Opin Chemical Biol 5:567-71 (2001)
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UV-CD12, ANKA, Karlsruhe, Germany



Radiagao Sincrotron vs Xe Arc Lamp
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Porgue € importante
conhecer a estrutura de
proteinas?



Diversidade Estrutural




Proteinas mal enoveladas

Alzheimer's Parkinson's Mad Cow
Disease Disease Disease

S oA

Amyloid 3 prions



Paradigma Estrutura -Funcao




Proteinas intrinsicamente
desordenadas (IDPs )




IDPs

Wiho



Outros nomes

flexible
vulnerable
malleable
pliable
floppy
rheomorphic
mobile

chameleon

natively unfolded
partially folded
natively denatured
natively disordered
Intrinsically denatured
Intrinsically unfolded
Intrinsically unstructured
dancing proteins

protein clouds
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Inactive
Active protein

IDR

Radijovac, et al. 2007. Byophisical Journal, 92. Wihait



Estudo estrutural de proteinas
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Por gue desordenadas?

Carga
Hidrofobicidade

Conteudo de Prolina

Propensao de Estrutura Secundaria



Funcoes das IDPs

50% proteinas em mamiferos
70% proteinas sinalizadoras

Realizam multiplas interacoes

Wihelre



Funcoes das IDPs

Interacao
Acidos nucleicos lons Metalicos

...IDPs are likely to be rich sources of unforeseen activities

Endonuclease Chaperonlike

Wihelrre



Era uma vez...







Desordem nas proteinas

Average ratio of disordered residues in proteins
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Parasitas

Viruses
Helminth
Pl’otﬂm HabiES : : — <
A/ | Cysticercosis
Dengue & _ ~ Guinea-worm
Chagas Disease Chikungunya Echinococcosis
. . . Foodborne trematodiases
Leishmaniasis
Human African Bacteria Lymphatic Filariasis
Trypancioniass Soil-trasmitted helminthiases
Buruli Ulcer
Leprosy [ Schistosomiasis
Trachoma River Blindness

Yaws



Schistosoma mansoni

Infected Death/year
Schistosomiasis 240 million 322 thousand
Malaria 283 million 755 thousand

WHO, Dec.2015



Schistosomiasigvorld Map
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Micro -Exon Genes
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MEG-14
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MEG-14
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Analises de Bioinformatica
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AE

SRCD

Disordered: 80%

Turns: 9%
B-Strand: 9%
a-Helix: 2%
180 200 220 240 260 280
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Parceirospara MEG-14

Yeast two hybrid system » S100A9

Pull Down Assays
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Parceiro para MEG-14
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MEG-14 € um membro do grupo das IDPs

Possibilidade de interagir com diferentes parceiros
no hospedeiro e assumer diferentes papeéis

°'\
-



MEG-14 € um membro do grupo das IDPs
MEG-14 pode ser parcialmente enovelada

’ « S100A9 deve ser um parceiro para MEG
® '

F 4



Disorder-to-order transitions are observed on a IDPs

when interacting with partners

IDPs can adopt different conformations

CD and SRCD are useful techniques for studying IDPs

SRCD provides additional bands for analysing the

disordered state
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