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We three  
helices,  
oriented are

This image depicts the 
envelope glycoprotein of 
an HIV-1 virus. This protein 
decorates the surface of 
the virus, and binds to the 
human cells during infection. 
The protein is depicted in 
layers of yarn. Each layer is 
abstracted further from the 
original structure underneath 
the map of organza fabric, 
reflecting the high mutation 
rate that is typical of RNA 
viruses. This is set against 
a backdrop of newspaper 
clippings documenting the 
social impacts of this virus. 
At the centre of the envelope 
glycoprotein are three 
important and conserved 
helices.

Yarn, ribbon, organza fabric, 
twine, thread and transfer 

paper on calico fabric 
Anna Valchanova

PDBe.org/4cc8
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The future  
is bright

Polio, caused by poliovirus, 
is a disease which has 
almost been eliminated 
thanks to the worldwide 
use of vaccines. If polio is 
successfully eradicated, it 
will be the third disease to 
be wiped out globally. This 
image depicts the poliovirus 
with the receptor protein 
(CD155) bound. CD155 is the 
human protein to which the 
virus attaches when infecting 
human cells. Structures like 
this provide scientists with 
valuable information to help 
create and improve vaccines. 
The virus is depicted in a 
space age style, and in the 
near future, we hope to have 
a world free from polio.

Intaglio print 
Eric Lyle

PDBe.org/1dgi
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A mini  
molecular 
motor

Pseudomonas bacteria can 
be found living harmlessly 
on the skin, but under 
certain circumstances, 
they can cause disease 
opportunistically. The 
presence of tail-like 
appendages, called pili, 
help the microorganism to 
stick to surfaces, cause 
infection, move and take up 
DNA. This image shows a 
Pseudomonas aeruginosa 
bacterium, on the left, 
outlined in black, using its 
pili to move through the 
bloodstream. Shown on 
the right is a circular protein 
called PilT, which functions 
as a motor at the base of 
each pilus.

Intaglio print overlaid with 

PyMOL image 
Rachel Brierton

PDBe.org/3jvv
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Proteins in 
space

Zika fever is an infectious 
disease caused by the Zika 
virus. Zika fever in mothers 
during pregnancy, can cause 
brain malformations in the 
unborn baby. In this image, 
Zika virus and components 
are presented in an abstract 
environment. Here the story 
is told by the artist from the 
perspective of the virus: 
“Drifting, floating innocently, 
in the depth of a crimson sea. 
I know I am destined to kill, 
but still I have hopeless good 
will. Stay away if you want to 
survive, or deep within your 
veins I will thrive. Hidden, 
unseen, cursed hands 
unclean, I hide in plain sight, 
destination bloodstream.”

Acrylic and ink on paper 
Emily Harris

PDBe.org/5ire
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Stop motion

Within muscle cells are 
networks of actin proteins, 
all linked together to form 
long, rope-like fibres. These 
fibres provide the framework 
that supports cells, and also 
works in conjunction with the 
protein myosin to contract 
the muscles. This image 
shows brightly coloured 
actin fibres with the map 
of the actin-myosin protein 
complex overlaid in a faint 
mesh depiction. The usually 
mobile fibres are captured 
as a snapshot in time, frozen 
by the absence of the energy 
required for movement.

Batik on silk overlaid with 

UCSF Chimera image 
Ryan Hutchinson

PDBe.org/4a7l
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Spotlight on 
dengue

Dengue virus is mosquito-
borne virus, mainly found 
in tropical countries, that 
causes dengue fever. In a 
small proportion of dengue 
virus infections, the disease 
results in life-threatening 
dengue hemorrhagic 
fever or dengue shock 
syndrome, where bleeding 
and dangerously low 
blood pressure can occur 
in patients. This image 
shows the virus, depicted in 
pink and purple at the top 
right-hand corner, with the 
beautiful fivefold symmetry 
axis captured in blue. The 
background of the image is a 
myriad of vibrant colours.

Batik on silk 
Smilla Heaney

PDBe.org/4cct
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The  
indestructible 
bacterium

Strains of the bacterium 
Salmonella are the causative 
agent in food poisoning 
and typhoid fever. During 
infection, the bacteria can 
live within our immune 
cells. These cells produce 
damaging agents in a vain 
attempt to kill the bacteria, 
but often the bacteria 
continue to survive and 
multiply. Shown in the 
image, outlined in black, 
is the Salmonella enterica 
bacterium, shown living 
inside an immune cell. In 
black lines, in the center of 
the image, are the helix and 
beta strands of a Salmonella 
protein termed Hfq, which 
mediates small RNA-based 
gene regulation in the 
bacteria.

Intaglio print with PyMOL 

image 
Emily Field

PDBe.org/2ylc
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Understanding 
our antibiotics

All proteins that make up an 
organism are produced by a 
cellular complex called the 
ribosome. The tetracycline 
family of antibiotics work 
by specifically binding the 
bacterial ribosomes, stopping 
them working and so killing 
the bacterium, while leaving 
the human ribosomes 
untouched. In this image 
the bacteria are depicted 
in yellow and orange, 
overlaid with the structure of 
tetracycline, within the central 
bacterium. The four rings 
of tetracycline (from ‘tetra’ 
meaning four, and ‘cyclic’ 
meaning ‘ring’) are depicted 
in the image, with the carbon 
atoms shown in yellow. 
Oxygen atoms are depicted 
in red and nitrogen in blue.

Batik on silk overlaid with 

UCSF Chimera image 
Eloise Culshaw

PDBe.org/chem/TAC
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Wormholes

Lysenin is a protein toxin, 
produced by garden 
earthworms. It is a member 
of the small ß-pore-forming 
toxin family, proteins that 
are produced by many 
organisms. Some members 
of this protein family are 
found in bacteria which cause 
human disease. The protein 
depicted here helps protect 
the worm from infection by 
boring holes in the cells of 
organisms pathogenic to 
the worm, causing the cell 
contents to leak out, then 
death. In the image, the 
protein is shown creating 
black vortices through the 
cells. The blue and green 
colours are used to illustrate 
the dynamic movement of the 
protein, punching holes in the 
cell membrane.

Acrylic on canvas 
Vivian Lai

PDBe.org/5gaq



OCTOBER



Monday Tuesday Wednesday Thursday Friday Saturday Sunday

1 2 3 4 5 6 7 

8 9 10 11 12 13 14 

15 16 17 18 19 20 21 

22 23 24 25 26 27 28 

29 30 31  

And so,  
ad infinitum

Pertussis or whooping cough 
is caused by the Bordetella 
bacterium and results in 
an infection of the lungs, 
causing a “whooping” sound 
as the patient breathes in. 
But as Bordetella infects 
humans, BPP-1 virus infects 
the bacterium. Here, in the 
image, three BPP-1 virus 
capsids are shown, depicted 
in blue. Striking colours have 
been chosen, with a bright 
blue virus on a fiery red and 
orange backdrop.

Intaglio print 
Yuen-Hang Li

PDBe.org/3j4u
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Signaling in 
motion

Nerve cells in the brain and 
central nervous system 
release acetylcholine to 
transmit signals between 
nerves and from nerves 
to muscles. Blocking, 
hindering or mimicking the 
action of acetylcholine is 
utilised in many medicines 
and poisons which act on 
the nervous system. In this 
image the nerve cells are 
displayed in yellow. In the top 
right, the neurotransmitter 
acetylcholine shown in grey 
ball and stick representation, 
overlaid on a muscle fibre, 
depicted in red showing 
how the muscle receives the 
signal to contract from the 
nerve cell.

Batik on silk overlaid with 

PyMOL image 
Martha Vigliotti

PDBe.org/chem/ACH
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Waves of 
trouble

Hepatitis A, or infectious 
jaundice, is caused by the 
hepatitis A virus and is often 
contracted through eating 
contaminated food. While 
there are vaccines available, 
there are currently no antiviral 
drugs to treat the disease. 
Shown in the image is 
hepatitis A virus, coloured in 
yellow reflecting the jaundice 
caused by the infection. The 
blue waves depict a source of 
infection, eating shellfish from 
polluted seawater.

Batik on silk 
Doy Vongsuriya

PDBe.org/5wth



Protein Data Bank in Europe (PDBe), Granta Decorative and Fine Arts Society (GrantaDFAS), Cam Decorative and Fine Arts Society (CAMdfas), and Cambridge schools are 
collaborating together. School students are using 3D structures of molecules in the PDB archive as inspiration for artworks within their school art curriculum. The resulting images, 
featured in this calendar, are the work of students from The Leys school, Stephen Perse school and Impington Village College.

Anna Valchanova

Anna is a senior student and is 
taking science and art subjects. 
She hopes to have a career that 
combines both subjects.

Eric Lyle

Eric plays the piano in a group 
with his friends, he is also a 
keen guitarist.

Rachel Brierton

Rachel loves music and is  
a singer/song writer.

Emily Harris

Emily is a talented singer  
and enjoys music.

Ryan Hutchinson

Ryan loves gaming and  
Anime drawing.

Smilla Heaney

Smilla is creative and  
likes music.

Emily Field

Emily loves dogs and 
contemporary music.

Eloise Culshaw

Eloise loves music, and plays 
the violin, she also loves art 
which she says she gets from 
her mum.

Vivian Lai

Vivian is in her final year at 
school and will study biomedical 
sciences at university next year.

Yuen-Hang Li

Yuen-Hang loves sports, 
particularly athetics, and 
archery.

Martha Vigliotti

Martha loves drawing and  
long distance running.

Doy Vongsuriya

Doy moved to the UK in 
September 2016 from Thailand. 
She loves art and sports.

About the project



About the proteins

January

PDBe.org/4cc8

Prefusion structure of trimeric HIV-1 
envelope glycoprotein determined by 
cryo-electron microscopy. Bartesaghi 
et al., Nat. Struct. Mol. Biol. (2013)

February

PDBe.org/1dgi

Interaction of the poliovirus receptor 
with poliovirus. He et al., Proc. Natl. 
Acad. Sci. U.S.A. (2000)

March

PDBe.org/3jvv

P. aeruginosa PilT structures with and 
without nucleotide reveal a dynamic 
type IV pilus retraction motor. Misic  
et al., J. Mol. Biol. (2010)

April

PDBe.org/5ire

The 3.8 Å resolution cryo-EM structure 
of Zika virus. Sirohi et al., Science 
(2016)

May

PDBe.org/4a7l

Structure of the rigor actin-
tropomyosin-Myosin complex. 
Behrmann et al., Cell (2012) 

June

PDBe.org/4cct

Immature and mature Dengue serotype 
1 virus structures provide insight into 
the maturation process. Kostyuchenko 
et al., J. Virol. (2013) 

July

PDBe.org/2ylc

Structural basis for RNA 3’-end 
recognition by Hfq. Sauer et al., Proc. 
Natl. Acad. Sci. U.S.A. (2011)

August

PDBe.org/1hnw

The structural basis for the action of 
the antibiotics tetracycline, pactamycin, 
and hygromycin B on the 30S ribosomal 
subunit. Brodersen et al., Cell (2000)

September

PDBe.org/5gaq

Cryo-EM structure of lysenin pore 
elucidates membrane insertion by an 
aerolysin family protein. Bokori-Brown 
et al., Nat Commun (2016)

October

PDBe.org/3j4u

A new topology of the HK97-like fold 
revealed in Bordetella bacteriophage by 
cryoEM at 3.5 A resolution. Zhang  
et al., Elife (2013)

November

PDBe.org/2xz5

Crystal structures of a cysteine-modified 
mutant in loop D of acetylcholine-binding 
protein. Brams et al., J. Biol. Chem. (2011)

December

PDBe.org/5wth 

Potent neutralization of hepatitis A virus 
reveals a receptor mimic mechanism and 
the receptor recognition site. Wang et al., 
Proc. Natl. Acad. Sci. U.S.A. (2017)
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