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MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

/ nucleic acid (D.N.A.). This structure has novel features
which are of considerable biological interest.

A structure for nucleic acid has already been proposed by

Pauling and Corey . They Kindly made their manuscript available
to us in advance of publication. Their model consists of three inter-
twined chains, with the phosphates near the fibre axis, and the
bases on the outside. In our opinion. this structure is unsatisfactory
for two reasons:
(1) We believe that the material which gives the X-ray diagrams is
the salt, not the free acid. Without the acidic hydrogen atoms it is
not clear what forces would hold the structure together, especially
as the negatively charged phosphates near the axis will repel each
other. (2) Some of the van der Waals distances appear to be too
small,

Another three-chain structure has also been suggested by Fraser
(In the press). In his model the phosphates are on the outside and
the bases on the inside, linked together by hydrogen bonds. This
structure as described is rather ill-defined, and for this reason we
shall not comment onit

We wish 1o put forward a radically different structure for the
salt of deoxyribose nucleic acid. This structure has two helical
chains each coiled round the same axis (see diagram). We have
made the usual chemical assumptions. namely, that each chain
consists of phosphate diester groups joining B-D-deoxy-
ribofuranose residues with 3°.57 linkages. The two chains (but not
their bases) are related by a dvad perpendicular to the fibre axis.
Both chains follow righthanded helices, but owing to the dyad the
sequences of the atoms in the two chains run in opposite directions.

Each chain loosely resembles Furberg's
model No. 11 that is, the bases are on the
inside of the helix and the phosphates on
the outside. The configuration of the sugar
and the atoms near it is close to Furberg’s
standard configuration’, the sugar being
roughly perpendicuar to the attached
base. There is a residue on each chain
every 3-4 A. in the z-direction. We have
assumed an angle of 367 between adjacent
residues in the same chain, so that the
structure repeats after 10 residues on each
chain, that is, after 34 A. The distance of a
phosphorus atom from the fibre axis is 10
A. As the phosphates are on the outside,
cations have easy access to them.

The structure is an open one, and is
water content is rather high. At lower
water contents we would expect the bases
to tilt so that the structure could become
more compact.

I'he novel featwre of the structure is the
manner in which the two chains are held
together by the purine and pyrimidine

bases. The planes of the bases are perpendicular to the fibre axis
lhey are joined together in pairs, a single base from one chain
being hydrogen-bonded to a single base from the other chain, so

“, E wish to suggest a structure for the salt of deoxyribose

that the two lie side by side with identical z-co-ordinates. One of
the pair must be a purine and the other a pyrimidine for bonding to
occur. The hydrogen bonds are made as follows: purine position |
o pyrimidine position 1 purine position 6 to pyrimidine position
0.

IT it is assumed that the bases only occur in the structure in the
most plausible tautomeric forms (that is, with the Keto rather than
the enol configurations) it is found that only specific pairs of bases
can bond together. These pairs are: adenine (purine) with thymine
(pyrimidine). and guanine (purine) with cytosine ( pyrimidine).

In other words. if an adenine forms one member of a pair, on
either chain, then on these assumptions the other member must be
thymine: similarly for guanine and cytosine. The sequence of
bases on a single chain, does not appear to be restricted in any
way. However, if only specific pairs of bases can be formed, it
follows that if the sequence of bases on one chain, is given. then
the sequence on the other chain is automatically determined.

It has been found experimentally™ that the ratio of the amounts
of adenine to thymine, and the ratio of guanine to cytosine. are
always very close to unity for deoxyribose nucleic acid

It is probably impossible to build this structure with a ribose
sugar in place of the deoxyribose, as the extra oxygen atom would
make too close a van der Waals contact

I'he previously published X-ray data ™ on deoxyribose nucleic
acid are insufficient for a rigorous test of our structure. So far as
we can tell, it is roughly compatible with the experimental data,
but it must be regarded as unproved until & has been checked
against more exact results. Some of these are given in time
following, commumications. We were not aware of the details of
the results presented there when we devised our structure, which
rests mainly though not entirely on published experimental data
and stereo-chemical arguments.

It has not escaped our notice that the specific pairing we have
postulated immediately suggests a possible copyving mechanism
for the genetic material.

Full details of the structure, including the conditions assumed
in building it, together with a set of co-ordinates for the atoms,
will be published elsewhere.

We are much indebted o Dr. Jerry Donohue for constant
advice and criticism, especially on interatomic distances. We have
also been stimulated by a knowledge of the general nature of the
unpublished experimental results and ideas of Dr. M. H. F.
Wilkins, Dr. R, E. Franklin and their co-workers at
King's College, London, One of us (J.D.W.) has been aided by a
fellowship from the National Foundation for Infantile Paralysis.

J.D. WATSON
F.H. C. CRICK

Medical Research Council Unit for the Study of the Molecular
Structure of Biological Systems. Cavendish Laboratory.
Cambridge. April 2.
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‘Ome,’ the Sound of the Scientific Universe Expanding

Visualizations, in progressively greater detail, that show duplications within the human genome.

By JAMES GORMAN
Published: May 3, 2012



| am a specialist.

expose detail = explore

(inspire me)
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According to Dr. Timothy Ley, traditional methods for categonzing acute myeloid leukemia were imprecise.



It has become
extremely hard and costly
to pinpoint and understand
what we already know.

Attwood et al. Biochem J. 424:317 (2009).
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http://www.nature.com/nrc/calendars/2013

Good figures can
encapsulate entire fields
of cancer research

without the need for
extensive explanations.

—Nature Reviews Cancer
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Rearrangement signatures of adenocarcinoma

(24/183 shown)
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Table S5: Co-occurrences of somatic mutations and cytogenetic abnormalities in the test cohort of 398 AML

atients with de novo AML from the ECOG E1900 trial.

Patel JP et al (2012) N Engl J Med 366: 1079-1089.

DNMT3a | IDH1 | IDH2 | TET2 | ASXL1 | FLT3 | NPM1 | CEBPA | WT1 | KRas | NRas | PHF6 | KIT TP53 | PTEN | RUNX1 | CBF | Del EVI1 | MLL- | Split | Monosomy | 6;9) | Tri(8) | AML1-
(50) PTD | MLL | (7/7q) ETO
DNMT3a 3.3% 1.6% 1.5% 0% 123% | 14.3% 1.76% 075% | 0.75% | 25% 0% 05% | 026% | 0.75% 0.76% 0.25% 0% 1% 0.25% | 0.25% (1/3%8) | 0% 1.5% 0%
1308) | (6398) | 8308y | ior3ee) | (sa3cse) | (swaoey | (waes) | ojarsee) | (wacsy | (10/9e) | qoaoe) | (aamy | (waesy | (ameey | qamae) | (14308) .orzgm (0r308) | (4r9e) | (1/398) (vags) | igr3ee) | (ovase)
IDH1 3.3% 0% 0% 0.25% 1% 1.5% 0.25% 0% 025% | D75% | 0.5% 0.25% 0% 0.5% 0.25% 0.25% 0% 0% 05% [ 0.25% [ 0.25%(13%8) | 0% 0.5% 0%
(13/398) 0/398) | (ov308) | (1r308) | (ar3ee) | iee3edy | (1aam) | jorses) | (3c8) | qaaoe) | (2mae) | (waae) | (oaesy | (2meey | (vaee) | 1038y | (orses) | ior3ce) | (2039e) | (1/398) (vags) | 2308 | (ovace)
IDH2 1.5% 0% 0% 0.5% 2% 2% 0% 0% 0% 0.76% 0% 0% 0% 0% 0.76% 0% 0% 0% 076% | 05% | 0.25%(1/308) [ 0% 0% 0%
(8/398) (0/398) (ov388) | (2r3e8) | (ar3e8) | (a3ea) | (ovaam) | (or3ee) | (ovacsy | (3a9e) | (ovase) | qovaasy | (ovassy | (ocasey | qaaee) | (oaee) | (or3es) | ior3ge) | (3ra9e) | (2:398) (vags) | iov3sa)y | (ovase)
TET2 15% % 0% 0.75% % 1.5% 0.5% 0.5% 0% 1% 026% 0% 0.25% 0% 026% 1.3% | 0.25% | 0.25% 0% 0% | 0.25% (1/388) | 0% | 0.25% 0%
(6/398) (0r308) | (0r398) (3r388) | (12/308) | (6/308) | (2a398) | (2r398) | (ov3ce) | (4398) | (1398) | (ovaamy | (1aes) | (o9e) | (1a9e) | (53e8) | (1:3es) | (1/3%8) | (0/398) | (or3se) (va98) | (1/388) | (0v3ee)
ASXL1 | 0% (0/3%8) | 0.25% | 06% | 0.75% 0% 0.25% 0.5% 0% 0% 026% | 025% 0% 0% 0% 1% 1.3% 0% 0.25% | 05% | 0.25% | O% (0/298] | 026% | 0.25% 0%
(1/308) | (2398) | (308) (0r308) | (1/398) | (2a398) | (0r398) | (ovacdy | (1398) | (139e) | (ovaas) | (ovaes) | (039e) | 4m98) | (5398) | (or3es) | (1/398) | (2:398) [ (1/398) (1/398) | (1/388) | (0v3ee)
FLT3 13.3% 1% 2% % 0% 5.8% 3 5% 5% 0.25% | 0.5% 1% 0% 025% | 0.5% 1.5% 16% | 0.25% | 0.25% | 2.5% 0.5% 0% (Q/398) | 025% | 2.26% 0%
(53398) (4r398) | (8/398) | (12/398) | (0¢398) (27/398) | (14/398) | (200398) | (1/398) | (2398) | (4398) | (w398) | (1/398) | (2398) | (6398) | (6/398) | (1/398) | (1/398) | (10/398) | (2/398) (11398) | (%v398) | (0v398)
NPM1 14.3% 1.5% 2% 1.5% 0.25% 6.8% 0.5% 025% | 05% 1.3% 0% 0.25% 0% 0.5% 0.5% 0% 0% 0% 0% 0% 0% (Q/398] 0% | 0.25% 0%
(57/398) 6398) | (8398 | (6e398) | (1/398) | (27398) 2398) | (1/398) | (2/1398) | (5398) | (398) | (w1398) | (ov3ee) | (2398) | (2398) | (or3ge) | (ov3ge) | (or3es) | (0r398) | (/398 (v398) | (1/398) | (0v398)
CEBPA 1.75% 0.25% 0% 0.5% 0.5% 3.5% 0.5% 1.3% 0% 0.5% 0.5% 0.5% 0% 0% 0% 1% 0% 0% 0.5% 0% | 0.25% (1/388) | 0% | 0.25% 0%
(7/398) (11398) | (0r398) | (2398) | (2398) | (14/398) | (2/398) (5/398) | (v398) | (2398) | (2398) | (/398) | (v398) | (0i398) | (o398) | (4r398) | (or3g8) | (0r398) | (2r398) | (0/398) (v398) | (1/398) | (0v398)
WT1 0.75% 0% 0% 0.5% 0% 5% 0.25% 1.3% 0% 0.75% 0% 0% 0% 0% 0.75% 1% 0% 0% 0.5% 0% 0% (0/398) | 0.25% 0% 0%
(3398) (0r398) | (0398) | (2398) | (0v398) | (20v398) | (1398) | (5/398) (v398) | (3398) | (0v398) | (v398) | (v398) | (0/398) | (3/398) | (4r398) | (0/3%8) | (0v398) | (2/398) | (0/398) (1/398) | (ov398) | (0v398)
KRas 0.75% 0.25% 0% 0% 0% 0.25% 0.5% 0% 0% 0% 0% 0% 0% 0% 0.25% 0.5% 0% 0% 0% 0.25% [ 0% (0/398) 0% 0% 0%
(3398) (17398) | (0r398) | (v398) | (o3se) | (1398) | (2398) | (v3es) | (0/398) (0/398) | (v398) | (v398) | (v398) | (or398) | (1398) | (2r398) | (0/3%8) | (v398 | (0/398) | (1/398) (v398) | (ov398) | (0v398)
NRas 2.5% 0.75% | 0.75% 1% 0.25% 0.5% 1.3% D.5% 0.75% 0% 0% 0.25% 0% 0.5% 0.5% 3% 0% 0.25% 0% 0.75% [ 0% (0/398) 0% 0% 0%
(10V398) (3398) | (3398) | (a398) | (1/398) | (2i398) | (50398) | (2398) | (3/398) | (0v398) (v398) | (1/398) | (v398) | (2398) | (2398) | (12/398) | (0/398) | (1/398) | (0/398) | (3/398) (v398) | (ov398) | (0v398)
PHEG | 0% 0398 | 05% 0% 0.25% 0.25% 1% 0% 0.5% 0% 0% 0% 0% 0% 0% 0% 0.25% | 0.25% | 0.25% | 0.25% 0% 0% (0398} 0% 0% 0%
(2398) | (0r398) | (1398) | (1398) | (4i398) | (ov398) | (2398) | (0/398) | (v398) | (0/398) ov398) | (ov398) | (0i398) | qo39e) | (1398) | (1398) | (1/3%8) | (1/398) | (0/398) (v398) | (ov398) | (0v398)
KIT 0.5% 0.25% 0% 0% 0% 0% 0.25% 0.5% 0% 0% 0.25% 0% 0% 0% 0% 5.3% 0% 0% 0% 0% 0% (0398} 0% 0% 0%
(21308) (tr308) | (or398) | (ovaes) | ior3es) | (ovaee) | 1308y | (2a98) | jor3es) | (ovasd) | (1/398) | (0vage) ovaas) | jorsge) | qoase) | (21308 | (ocaee) | (or3es) | jor3ee) | (0i39e) (vags) | iov3ss) | ovace)
TP53 0.25% 0% 0% 0.25% 0% 0.25% 0% 0% 0% 0% 0% 0% 0% 0.25% 0.25% 0% 0.25% 0% 0.25% 0% 0% (0398} 0% 0% 0%
(12398) (0r3e8) | jor39e) | (w308) | (oe3ee) | (1308) | (ovaesy | ¢ovass) | or3ge) | (ovass) | (oraam) | (ovage) | (ovags) 17398 (1/398) | (oc3ce) | (1r308) | io3ee) | (1/398) | (0r398) (vags) | iov3ss) | (ovase)
PTEN 0.75% 0.5% 0% 0% 0% 0.5% 0.5% 0% 0% 0% 0.5% 0% 0% 0.25% 0% 0.25% 0% 0% 0% 0% 0% (0/398) 0% 0% 0%
(30308) (2r308) | jor398) | (ovaesy | (ocace) | (2m0e) | (208 | (ovacs) | orge) | (ovass) | (2raam) | qovage) | (ovassy | (1/398) (/398 (11308) | (or308) | (oroe) | (om0e) | or3e) (vags) | iov3ss) | (ovace)
RUNX1 0.75% 0.25% | 0.75% | 0.25% 1% 1.6% 0.5% 0% 0.76% | 0.25% | 0.5% 0% 0% 0.25% 0% 05% | 0.75% 0% 1% 0% | 0.25% (1308) | 0% 0% 0%
(3/398) (1r308) | ar3ee) | (w308 | (amoe) | (emos) | (2308) | (ovaas) (308 | (1308 | (2m98) | (oage) | ovaas) | (1398) | (0:398) (2r308) | iar3e8) | (0/308) | (4/398) | (0/398) (vags) | (ovaes) | (ov3ss)
CBF 0.25% 0.25% 0% 1.3% 1.3% 1.6% 0% 1% 1% 0.5% 3% 026% | 6.3% 0% 0.25% 0.5% 0% 0% 0% 0% 0% (Q/398) 0% 0% 0.25%
(1/398) (11308) | (ora9e) | (se3sey | (srae8y | (emse) | iovasey | (amss) | 4rsee) | 208y | (12/398) | (1a98) | (21/398) | (ovacsy | (13ge) | (2398 (0r3e8) | iar3ce) | (or9e) | (or3se) (vags) | iov3sa)y | (1/398)
Del (5q) | 0% (07328 0% 0% 0.25% 0% 0.25% 0% 0% 0% 0% 0% 0.25% 0% 025% | O% 0.76% 0% 0% 1% 0% 0% (Q/398] 0% 0% 0%
jor3e8) | (or398) | (w308) | ior3es) | (10308) | ovaes) | ¢oass) | jor3es) | ov3sd) | oa9e) | (wage) | (ovaamy | (1/3a8) | jorsee) | (3a9e) | (0¢398) jor3e8) | (ar308) | (0:398) (vags) | iov3ss) | (ovace)
gVl | 0% (0rase) 0% 0% 0.25% 0.25% 0.25% 0% 0% 0% 0% 026% | 0.26% 0% 0% 0% 0% 0% 0% 0% 0% 0% (0/398) 0% 0% 0%
or3e8) | (or398) | (w3eay | (1r3e8) | (1/3ee) | qov3ssy | (wvase) | jorses) | (ovassy | (1ase) | (wage) | (ovaasy | qovaes) | (orse) | qoaee) | (orase) | (or3ce) (0/398) | (0/398) (vags) | (ov3sa)y | (ovase)
MLL-PTD | 1% @3%8) | 06% | 0.75% 0% 0.5% 2.5% 0% 0.5% 0.5% 0% 0% 026% 0% 0.25% 0% 1% 0% 1% 0% 0.5% | 0.25% (1/308) | 0% | 0.25% 0%
(2/358) [3/3898) (IN358) (2/3598) (10¥358) (DN3598) (2)398) |2/398) (IN358) {O3598 ) {1)398) (V398 {1)398) [O398) (4398 ) (OF358) (4/3598) (Or3598) 1398 {IN398) (1/3598) (IN358)
Split MLL 0.25% 0.25% | 0.5% 0% 0.25% 0.5% 0% 0% 0% 0.25% [ 0.75% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% (Q/398) 0% 0% 0%
(1/398) (1r308) | (2r398) | (ovaeey | (1r3e8y | (2m3ee) | (ovasey | (wags) | jorsee) | (13es) | (3a9e) | qovase) | (ovaamy | qovaas) | (orssey | qoaee) | (oraee) | (om3se) | (o3ce) | (0r3ge) (vags) | iov3sa)y | (ovase)
Monosomy 0.25% 0.25% | 0.25% | 0.25% 0% 0% 0% 0.26% 0% 0% 0% 0% 0% 0% 0% 025% 0% 0% 0% 0.25% 0% 0% 0% 0%
(77q) | % (11398) | (1/398) | (w398) | (398) | (0398) | (v3e8) | (v398) | (0398) | (¥398) | (0v398) | (v398) | (v398) | (v398) | (0/398) | (1/398) | (0/398) | (0/398) | (0398) | (1/398) | (Q398) (v398) | (ov388) | (Ov398)
1(6:9) | 0% (0/398) 0% 0% 0% 0.25% 0.25% 0% 0% 0.25% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% (U398} 0% 0%
(0398) | (0398) | (w398) | (1/398) | (1/398) | (ov398) | (v3e8) | (1/398) | (w3s8) | (0v398) | (ov398) | (ov398) | (ov3e8) | (0i398) | (0398) | (0r398) | (0v398) | (0v398) | (0/398) | (0/398) (0v398) | (0v398)
Tri(8) 15% 0.5% 0% 0.25% 0.25% 2.26% | 0.25% 0.25% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.25% 0% 0% (0398} 0% 0%
(6/398) (2398) | (0398) | (w398) | (1/398) | (w398) | (1/398) | (1398) | (0/398) | (v398) | (0v398) | (ov398) | (ov3es) | (ov3e8) | (0i398) | (o39s) | (0r398) | (0¢398) | (0¢398) | (1/398) | (0/398) {V398) (0V398)
AMLI-ETO | 0% (0398) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.25% 0% 0% 0% 0% 0% (0/398) 0% 0%
(or3e8) | jor3ee) | (ovaesy | (orace) | (oraee) | (ovassy | ¢ovass) | orse) | (ovass) | (ovaam) | qovase) | (ovassy | ¢ovags) | jorses) | (ovaam) | (1r3ea) | ior3ee) | (0e3ee) | (0r3ee) | j0r398) (v398) | (ov3es)




%

Patel JP et al (2012) N Engl J Med 366: 1079-1089.

Gene

FLT3 (ITD, TKD)
NPM1
DNMT3A
NRAS
CEBPA
TET2
WTI
IDH2
IDH1

KIT
RUNX1
MLL-PTD
ASXLI
PHF6
KRAS
PTEN
TP53
HRAS
EZH2

Overall
Frequency (%)
37 (30, 7)
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I am a science enthusiast.

provide context = integrate

(inform me)
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Naming Names

Names used by major presidential candidates in the series of Democratic and Republican debates leading up to the Iowa caucuses.

Roll over any candidate’s
name for details.

The length of each circle
segment represents the
total number of words
spoken by the candidate
during the debates. Each
tick mark represents 1,000
words.

Each thin line represents
one candidate speaking
the last name of another
candidate.

Each slice represents
one debate, arranged
clockwise from the first
to the final debate.

Every line ends at an
arrow, which points to the
name that was spoken.

Source: Debate transcripts Jonathan Corum and Farhana Hossain/The New York Times
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Mapping the Epigenome Reading the chart

DNA contains the genetic blueprint for all human cells, but the reading and execution of the <z 538 1 The outer ring represents 35 million base pairs in Chromosome 22.
blueprint inside each cell is controlled in part by chemical markers attached to the DNA. §g§, j 7 k2 Orange marks highlight areas of the chromosome that were tested for
Scientists have begun to map some of these apigenetic markers, including CpG methylation. Zz %% gg £3 ag gf 1 million CpG methylation in a pilot study by the Human Epigenome Project.
aF o base pairs 32
. g8 Measuring CpG methylation
) _ f o ra \ : f t’%‘? Bar charts indicate the average
""" INCIS0RCE ASS e FE ~ amount of CpG methylation found
----- CpG site o 6’::%9 £ " within the tested areas. Each
s?égg & chartcovers 100,000 base pairs.
......... Methy! group ‘%?s;;\ Some charts have been shifted,

CpG methylation A & shown with connecting lines.
DNA is a code written with four & @p
letters: A, T, C and G, each Qa, AMOUNT OF METHYLATION
standing for one nucleotide. %

In CpG methylation, a small
marker called a methyl

0to 20%
20 1o 80%
group altaches 1o the

80 to 100% of CpG sites

DNA at a CpG site,
whereaCanda T,
G nucelotide ‘b( »
sit next to Sty
each other.

ey

Pace

ARG

ALGY

NCsR

&
Ser Chromosome 22
. Of the 23 pairs of
o chromosomes in

]

SEP3 e the human genome, ;
7130 " , a Gray and white
e = smallest, containing circular chart
i only about 2 correspond to
3032 percent of DNA in these bands on
F}é’% the genome. the chromosome.




What does a genome look like?



Staphylococcus aureus 252
2,902,619 gc 33%

O



THE DEADLY GENOMES

GENOME STRUCTURE AND SIZE OF HARMFUL BACTERIA AND VIRUSES

MORTALITY

READING THE CHART

The chart shows the genomes of a
variety of bacteria © and viruses O
that cause human disease.

The x-axis represents the disease
burden, the average number of
worldwide deaths due to the disease.

The y-axis depicts mortality, the
percentage of worldwide cases that
result in death.

Each colored line represents the
genome of the bacterium or virus
that causes the disease. The size of
the genome and the percentage of
guanine or cytosine in the genome
(GC content) are also noted. For
viruses, the genomes of several
strains are shown when possible.

THE GENOME AS A PATH

The genome of each bacterium or
virus is represented by a continuous
line or path. The length of the path
is proportional to the size of the
genome. At each point along the
path, color is used to show the GC
content near that position:

90 % 10

80 20
GC%

70 30
60 5o 40

Individual genes are not labeled at this
scale, but red regions along the path
indicate breaks between gene regions,
Path direction is determined by the
repeat and GC content near that
location. Regions with low repetition
are straighter than repetitive regions:

100%

50

100

Zaire ebolavirus e
18,959 gc 41.1%

Sudan ebolavirus
18,875 gc 41.3% e

Reston ebolavirus &
18,891 gc 40.6%

EBOLA O

MARBURG ©

Lake Victoria marburgvirus
19,112 gc 38%

7
"w
Lo

O

AVIAN FLU
Influenza A H5NI1

Beijing/01/2003
13,561 gc 44.4%

Shanghai/1/2006
\ 13,549 gc 44.0%

Indonesia/CDC644T/2006 oty
12,903 gc 44.0% . A

BOTULISM
Clostridium botulinum
3,886,916 gc 28%

TUBERCULOSIS

Mycobacterium tuberculosis
4,411,532 gc 66%

O ANTHRAX

Bacillus anthracis
5,227,293 gc 35%

PLAGUE O

Yersinia pestis
4,600,755 gc 48%

10,000 100,000

SARS

SARS coronavirus TOR2
- 29,751 gc 41%

(=

LISTERIOSIS

Listeria monocytogenes
2,905,187 gc 38%

MRSA

O
O YELLOW FEVER

Yellow fever virus
10,862 gc 49.7%

R 17DD 4% 17D-213

MENINGITIS
Neisseria meningitidis
2,272,360 gc 52%

DENGUE FEVER

Lo
“ . TYPHOID

WORLDWIDE ANNUAL CASES
1,000,000 10,000,000

O
AIDS

HIV virus

»* US 1982
¥ 9,747 gc 42.5%

= Senegal 1995
8,777 gc 41.5%

# Spain 2008
8,471 gc 41.3%

Staphylococcus aureus 252
2,902,619 gc 33%

100,000,000

O SYPHILIS

Treponema pallidum
1,134,371 gc 53%

REPEAT CONTENT ; Y Salmonella typhi
Dengue virus 4,809,037 gc 52%
. Typel = (o)
X 10735 9o 46.7% % :
_ ’ Type 2, FJ-10 g ,
S e ytg.ns gc 45.8% E28 el > %
Type 3, 80-2 C E e ¥
10,696 gc 46.6% A S %
INTERPRETING STRUCTURE B ol CHOLERA ’ wﬁ i
Bacterial genomes are compact and & ‘-t Vibrio cholerae 5 : ”
gene rich. The low proportion of }g 2,959,609 gc 48% %
intergenic regions in their genomes aa
can be seen by the small fraction of
the genome path colored red,
R R My PNEUMONIA
R of % ) Streptococcus
_GRER pneumoniae
. L—?' y: ‘9 ) 3221 gc gii < 2,160,842 gc 40%
1 N e O 1 SWINE FLU GUI214 O
LEPROSY FOOD POISONING Influenza A HIN1 3,072 gc 48.3%
Mycobacterium leprae Escherichia coli 0157 . Wisconsin/629-D0O00I5 Al_50115
% Eaas Hoos i 3,268,203 gc 58% 5,405,525 gc 50% & 13.272 gc 43.s< 4853 gc 49.2%
gene cluster sequence .
Thailand/CU-B5 HEPATITIS B 1 O MALARIA ,
o gAST?gENT_ERITIS - 13.611 gc 43.4% Hepatitis B virus Plasmodium falciparum ‘&er"-z
ampylobacter jejuni : : 23,020,762 gc 19% '
rarely fatal 1,628,115 gc 31% b 2 ‘7;‘?2’;4;2?{ ; .745%/ 200915
rare 10 100 1,000 10,000 100,000 1,000,000 10,000,000
— WORLDWIDE ANNUAL DEATHS

Incidence and mortaity data were cbtained from the World Mealth Organization (Mto//www.wha int), In cases where mortality is varable (e g mortaiity of SARS
ranges from 1-50%, depending on age), the highest value is reported. For some outbreak diseases, such as Ebola, statistics were averaged over several years.

The cistribution of cases and mortalty across world regions for most diseases shown bere is not uniform, For example. haemarrhagic fevers like Marburg, Dengue
v Ebols are largely Imited to Africa



| am a layperson.

capture essence <= narrale

(delight me)
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Beautiful
Science

‘ An exhibition at
the British Library
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animal genome

human chromosome 1



animal genome
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human chromosome 1

A1)
/)//4;’0/
2

/

\\/{///// 7 \“\. \‘\ ' /
by Y/ ‘-'.\\\“\




L S34MD
SopA A
FERAN

2203

DDRE
9044
\H..Q l@ | IW
z4¢$

chimp

$
X

human chromosomes 1-22,X,Y



chimp goria orangutan  rhesus  marmoset

Wirlw | B W W w?viv?wb w#&b%b %vﬁbb
b &6&‘ b b e
bbb & OC & YL & b b G &
BB COGTE GG wivvit& ooy
* o w W 6@1—--_ b‘v O PWTE

&\ ¥ ‘ i AN wad *'fkv#«)wi' %‘*%’A\\v{@
4 i daw 9; ‘ 6 6 4 *ﬁ#' Qé %ﬁ% ,j Ay

= <od i oAt oiog
“‘ dDrvew & \v' & kﬁﬁf

opossum stickleback medaka

I ik %w\ /k %}é*ﬁ \39% %%% %‘%f\)% /

SUSHd L
«x\iv&sdv% %ﬂv%%%
%-&.ﬁs s NS

lizard

i ’A




Specialists commonly
overrate their ability
to create and interpret
scientific figures.



Our eye can be easily fooled.

(and we don’t even know it)









-—\




Shepard’s tables.
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Shepard’s tables.
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Influence of data display formats on physician

ivestigators’ decisions to stop clinical trials: prospective
trial with repeated measures
Linda S Elting, Charles G Martin, Scott B Cantor, Edward B Rubenstein
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Elting et al. (1999) BMJ 316.
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Influence of data display formats on physician
ivestigators’ decisions to stop clinical trials: prospective
trial with repeated measures

Linda S Elting, Charles G Martin, Scott B Cantor, Edward B Rubenstein
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Elting et al. (1999) BMJ 316.
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Influence of data display formats on physician

ivestigators’ decisions to stop clinical trials: prospective
trial with repeated measures

Linda S Elting, Charles G Martin, Scott B Cantor, Edward B Rubenstein
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Elting et al. (1999) BMJ 316.



...elght voiced considerable contempt
for the [icon] display.

Elting et al. (1999) BMJ 316.



Cell Phones and the Brain

cellphone ott cellphone on

LOw I N HIGH

glucose metabolism
Volkov et al (2011) JAMA 305(8): 808-813.


http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=21343580
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=21343580
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cellphone ott cellphone on
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glucose metabolism
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How to get started in visualization?

nature methods

SOINTS OF VIEW FULL COLLECTION

Wong - Krzywinski - Gehlenborg - Nielsen - Soresh - Kjaegaard - Savig - Cairo

open access through Augqust 2013
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