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Introduction
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9 years = more than 450 issues; 90,000+ pages of images
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Multidisciplinary; fundamental breakthroughs
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Half journal, half magazine
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Publishing fundamentals
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Who is the audience?

Context:

1. Narrow scientific; 
highly technical

2. Wider scientific

3. Science policy 
makers, educated 
science-interested 
public

1.
2.
3.



who

Who is the audience?

Context:

what
What is the  
appropriate 
visual language in 
this case?

how
How do we  
create this within 
time and budget 
constraints?

1. Narrow scientific; 
highly technical

2. Wider scientific

3. Science policy 
makers, educated 
science-interested 
public

1.
2.
3.
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Types of images in context



Research figures 
Technical data representation in peer-reviewed research papers

1.



Research figures 
Technical data representation in peer-reviewed research papers

Respect the ‘vernacular’ of each scientific  
discipline while urging best practices 1.



Scientific illustration
Illustration that uses a simple visual language to explain a complex process
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Scientific illustration
Illustration that uses a simple visual language to explain a complex process

Visual language is a sign system
— Jacques Bertin, Semiologie Graphique  
(Semiology of Graphics), 1967 2.



Example: sign system for cells



Infographics: Explanatory 
Illustrations or diagrams used to explain a phenomenon, event or process 

tip: Ask yourself,  
can this be  
explained well in 
words or would it 
be better  
visualised? 3.



Infographics: Data display 
Graphs and charts created from a set of numbers 

tip: Ask yourself, 
is the story in the 
numbers? Would 
the narrative be  
enhanced by 
showing the 
stats?

3.



Infographics: Contextual aid 
Map, timelines and other comparisons that add important context 

tip: Ask yourself . . .
• Could it be enhanced by context?  
• Is this story part of a larger story?  
• Will the reader need grounding in  
other knowledge to appreciate  
the story?

3.



Graphics: Interactive 
Multi-layered graphics that can be interrogated/explored in a digital setting  

tip: Interactivity is recommended 
when there are layers of information. 
(For example, time, quantity, and  
location all in one graph.)

Ask yourself . . .

• Is the archival burden low?  
(Is it news or research?)

• Do I have loads of clean data, and 
would it be useful to explore many 
layers of data at once?

• Would our audience would like a  
non-linear exploration of data?  
(Rather than an ‘edited’ static graph.)



Images: Scientific artist conceptions 
Artist interpretation based on scientific data

3.



Images: Editorial illustration 
Original art created for an editorial piece  

tip: Ask yourself, 
would the piece 
benefit from  
original art? 

Is the topic itself 
nuanced or highly 
original?

Can it bear the 
weight of being 
represented by 
conceptual art, 
which is by  
nature open to  
interpretation?

3.
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A word on aesthetics



What do we mean by aesthetics? 

origin:
perception
Mapping sensory  
attributes (form, color) to 
data to enable perception

Shutterstock
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What do we mean by aesthetics? 

origin:
perception
Mapping sensory  
attributes (form, color) to 
data to enable perception

popular 
meaning: 
beauty / taste
Does this appeal to my 
senses?

scholarly: 
fine art and 
philosophy

What is art?

thebloggess.com/2012/12/but-is-it-art-no-its-hunter-s-thomcat/ShutterstockShutterstock



anscombe’s 
quartet

Aesthetic attributes enable perception, 
which enables comprehension

Statistically  
similar data sets 
reveal differences 
when graphed



anscombe’s 
quartet

Aesthetic attributes enable perception, 
which enables comprehension

Statistically  
similar data sets 
reveal differences 
when graphed



Small changes to aesthetic attributes  
can make a big difference 

Same line style 
used for different 
purposes

Visual distinctions are made by 
assigning different styles to axes, 
contours and cluster boundaries
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Case studies



The Laniakea supercluster of galaxies
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supercluster of 
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Defining the Anthropocene
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Structure, function and diversity of the
healthy human microbiome



a Within-sample alpha diversity

Between-sample beta diversity
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healthy human microbiome



Structure,  
function and  
diversity of the
healthy human 
microbiome D a v i D  a .  R e l m a n 

The dawn of the twenty-first century has 
seen the emergence of a major theme in 
biomedical research: the molecular and 

genetic basis of what it is to be human. Sur-
prisingly, it turns out that we owe much of our 
biology and our individuality to the microbes 
that live on and in our bodies — a realization 
that promises to radically alter the princi-
ples and practice of medicine, public health 
and basic science. It is therefore appropriate 
that ever more research is focused on these 
microbes and their genes, which together  
are known as the human microbiome1. In  
this issue, the Human Microbiome Project 
Consortium2,3 publishes the most exten-
sive catalogue yet of organisms and genes  
pertaining to our microbiomes. 

The first observations of indigenous human 
microbiota were published more than 300 years  
ago, soon after the invention of the micro-
scope. Today’s view of the microbial world has 
been radically improved by DNA-sequencing 
technology. In the wake of the Human Genome 
Project, calls were issued1,4 for enhanced efforts 
to be made to characterize the ‘second human 
genome’ — the human microbiome. At the 
end of 2007, the US National Institutes of 
Health (NIH) launched the Human Micro-
biome Project (HMP) and, in early 2008, the 
European Commission and China initiated 
the Meta genomics of the Human Intestinal 
Tract (MetaHIT) project. Other countries 
have begun similar ventures, motivated in 
part by an interest in better defining their  
biological heritage. 

Two studies, by Huttenhower et  al.2 
(page 207) and Methé et al.3 (page 215), 
together with 15 other papers5,6 that are 
being published simultaneously elsewhere, 
comprise the first reports of the HMP Con-
sortium research groups. The primary data, 
as described by Methé and colleagues3, 
were derived from samples collected from  
242 healthy adults in the United States, at 15 
(for males) or 18 (for females) body sites — 
from the skin, nose, mouth, throat, vagina and 
faeces (to represent the distal gastro intestinal 
tract). Each person was sampled up to three 
times over 22 months, generating a total of 
11,174 samples. 

The consortium researchers obtained the 
nucleotide sequence of the small-subunit ribo-
somal RNA — a molecule found in all cellular 
life — from microorganisms in 5,177 of these 
samples3. These sequences are commonly 

used to infer the genetic relationships between 
organisms. The researchers also surveyed the 
genomes of the microbes in 681 of the samples3 
using a shotgun sequencing approach, which 
generates random sequences (reads) from a 
complex pool of DNA molecules. The reads 
are then assembled on the basis of overlap-
ping sequence similarity, allowing researchers 
to identify genes and to predict the functions 
of the proteins that they encode. 

The investigators mapped their reads to 
all available microbial and viral genome 
sequences to assess community composition 
— the different types of microbes and their 
relative abundance — at the various body sites. 
The researchers also determined the whole-
genome sequences of about 800 bacterial 
strains isolated from humans (from a planned 
total of 3,000); these sequences have been 
placed in public databases and can be used as 
reference genomes for comparative purposes. 
The consortium authors conclude2,3 that they 
have identified the majority of the common 
microbial taxa and their genes present in these 
242 healthy humans. 

One of the great strengths of the HMP is 
that samples were collected simultaneously 
from multiple body habitats of the same indi-
viduals. This allowed Huttenhower et al.2 to 
discover that taxonomic and genetic diver-
sity were greatest in tooth and stool samples, 
inter mediate in skin samples and on the inside 
surface of the cheek, and lowest in vaginal sam-
ples2,3,7 (Fig. 1). The researchers report that 
each habitat is characterized by a small num-
ber of highly abundant ‘signature’ taxa, but that 
the relative representation of taxa and genes 
in each habitat varies considerably between 
individuals. In most samples, high-abundance 
taxa are accompanied by low-abundance taxa 
from the same genus, suggesting that within-
community niche specialization occurs. 
These findings confirm those of an earlier 
study8, which demonstrated that body habitat 
accounts for much of the variation in bacte-
rial community composition. Although there 
is clear evidence for individuality in people’s 
microbiome compositions, the limited tem-
poral scope of the HMP data set prevents a 
robust analysis of how these communities  
change over time. 

As shown previously for faecal samples9, 

m i c R o b i o l o g y 

Learning about who we are 
Microbial inhabitants outnumber our body’s own cells by about ten to one. These residents have become the subject of 
intensive research, which is beginning to elucidate their roles in health and disease. See Articles p.207 & p.215
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Figure 1 | Variation in diversity. Researchers of 
the Human Microbiome Project are studying the 
microbial inhabitants of the human body, using 
samples taken from 242 healthy adults at 15 (for 
males) or 18 (for females) body sites — from the 
skin (four sites), mouth and throat (nine sites), 
vagina (three sites), nostrils and faeces (to represent 
the distal gastrointestinal tract). Huttenhower et al.2 
and Methé et al.3 have estimated the number of 
microbial species and their genes in these samples, 
and found substantial variation in microbial 
community composition at different body 
habitats. The two groups used different counting 
methodologies, and their numbers vary accordingly, 
such that exact figures are not available. However, 
crude estimations3 of number of microbial species 
(red) and number of microbial genes (blue) are 
shown for examples of: sites containing high species 
diversity, such as the gastrointestinal tract and teeth 
(supragingival plaque); sites with intermediate 
diversity, such as the inside of the cheek (buccal 
mucosa) and nostrils (anterior nares); and sites with 
lower diversity, such as the vaginal posterior fornix. 
The authors also found substantial variation in both 
the diversity and the composition of the microbial 
communities at different sites within the same 
general body region.
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T H E  I N T E R N AT I O N A L  W E E K LY  J O U R N A L  O F  S C I E N C E

nature.com/nature
14 June 2012

mATERIALS

FeelIng the 
pressure

The quest for convincingly 
metallic hydrogen

page 174

CLImATE CHANGE

get used to 
uncertaIntY

Climate modelling  
faces its limits 

page 183

SOLAR SYSTEm

 tItan’s elusIve 
methane

Tropical  lakes on Saturn’s 
enigmatic moon?

page 237

Fellow 
travellers

First results 
from the Human 

Microbiome 
Project highlight 

the healthy 
variation in  

our microbial 
selves  

pages 194, 207 & 215 



Mapping tree density at global scale



Mapping tree 
density at 
global scale



Mapping tree density at global scale



Mapping tree 
density at 
global scale



Thank you

naturegraphics.tumblr.com
@kellybkrause


