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R ir - Adhere - Heal for the first time to the general public the impact of certain  the ‘good’ and the ‘bad’, to still the song of the birds and

epa dhere - Hea toxins and residues in the ecosystem. Rachel Carson’s re- the Igap_ing of fish in the streams, to _co%t the leaves with a

b s B e e hott O YPS of o QU b gsaied  geady it and fo Inger on n the soi_all e fough e
Understanding biological materials such as proteins, fats : . 2k INtenaea target may pe only a rtew weeds or Insects, she

: : redator would interrupt normal biological processes. The . . - .
Lsﬁischoﬁggl%e%tgrcet 2 %ﬂﬁé’%lgeo%%m%methaer}? MIECLE, hame Silent Spring come from the 1967 6vent that she . Her book spurred a reversal in national pesticide policy,

molecules that make it possible to Trace how residues, tox- Witnessed, where the impact of pesticides damaged repro- leading to a nationwide ban on DDT for agricultural uses.
ins and chemicals traveFI) through an ecosystem, even o~ ductive biological functions in birds, leaving a generation of e can trace toxins such as DDT through an ecosystems

offspring and organisms on theé other side of the planet. birds unable 1o produce offspring. as they bind within different types of animal and plant tis-
“Sprays, dusts and aerosols are now applied almost uni-  sue and how the?/ bind to water, travel across the world via
versally to farms, gardens, forests and homes — non-se- rising up to the stratosphere and infest the soil and water

Rachel Carson’s 1962 publication Silent Spring illuminated lective chemicals that have the power to kill every insect,  table for generation.

<« 5 Proteins
M Life de?_ends on polysaccharides and sug-
~ ) ars, but it also depends on proteins - large
organic molecules composed of tens, hun-
dreds or even thousands of amino acids
bound together and folded into specifically
shaped structures. Enzymatic, structural,
Ia%nd respiratory functions depend on them.
2./ teins
‘a are

polysaccarides proteins and
THE CENTRAL DOGMA OF
MOLECULAR BIOLOGY

DDT molecule
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DDT is a persistent organic pollutant that is readily ad-
sorbed to soils and sediments, which can
act both as sinks and as long-term sourc-
es of exposure affecting organisms. DDT
IS lipophilic meaning that it will bond to fat

and oil molecules in living creatures. It has How ODT travels through the
been fraced in the breast milk of mam- y
food chain

mals (including humans) and has been

found in the fat depot of humans across Atrazine is tife common name for an herbicide
the planet. DDT bioaccumulates in pred- that is widelJ used to kill weeds. It is used most-
ure atrazine —an odourless, white

atory birds and is toxic to marine animals ly on farms.
too. Crayfish, daphnids, sea shrimp and owder —is rpt very volatile, reactive, or flamma-
many species of fish, will absorb it and le. It will digsolve in water. Atrazine is made in

thus’it enters the food chain by this route.
Despite being banned, DDT W)és detected the laboratory and does not occur naturally.

In almost all human blood samples tested
llon the Centres for Disease Control in the
SA 2005. While their levels have sharply
declined since most uses were banned food tests com-
monly detect it.
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gpur body and the body of every animal,
ird, fish'and plant on the planet. They

are tan_moIecuIar machines that make

everything from respiration and the ab-

sorption of oxygen to the very mechanics

of CSRI 'rA\e|pI|cat|on. Without proteins there is

no |

Proteins consist of one or more polypep-
tide chains, each of which is a linear poly-
mer of amino acid residues. Twenty types
of amino acid occur naturally in proteins.
A polypeptide can be defined simply by its
sequence_of ami-
Twenty standard Amino Acids no acids. Th.ese
| R 20 alpha-amino
BRI acids each consist
: EeSE RN nE Of 2 primary amino
P S "8 group, a carboxyl
group, a hydrogen
el 2tom and an R~
Pl chrd R gﬁrou p (side chain
D A S i at gives each
<l amino acid its indi-
e B R vidual properties).
e pm | B (P Amino acids are
. s el [inked by peptide
NE———— DONds to form pol-
R \/peptide chains.

Atrazine
Human exposure to atrazine is linked to a num-
ber of serious health effects. A potent endocrine
disruptor, atrazine interferes with hormonal activ-
ity of animals and humans at extremely low dos-
es.

~ Endocrine Disruption: The science on atra-
zine's effects on the hormone system continues
to grow. It hormones in rats and can delay pu-
berty. In male frogs, exposure to atrazine causes
a kind of “"chemical castration,” causing them to
develop female sex characteristics. Researchers
h¥ othesize that atrazine signals the conversion
]9 estosterone to oestrogen, demasculinizing the
rogs.

Reproductive Effects: Because atrazine dis-
rupts hormones, it is not surprising that epide-
miological studies find associations between ex-
posure to the herbicide and reproductive effects
Including increased risk of miscarriage, fertility,
¥V6I1:ght, and higher incidence of abdominal de-
ects;

- Cancer: Evidence for the carcinogenic poten-
tial of atrazine is growing — exposure has been
linked to elevated risk of breast and prostate can-
cer. The recent President’s Cancer Panel Report
notes that atrazine has possible carcinogenic
properties. In response to concerns, U.S. EPA Is
currently re-evaluating atrazine’s carcinogenic
potential.

Nonpolar, aliphatic R groups
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The Central
Dogma of Mole-
cular Biology

Timing of exposure may be more important than
“DNA makes ef(pofsgure Ievpels.d Re_sea)k?ch shqwds th%t low lev-
els of exposure during key periods of pregnanc
RNA makes Pro- may in_telrofe_re with heglthyyfgetal deve opr%ent. 4
tein...” The third trimester of pregnancy appears to be

most critical, says a recent epidemiological study.
Synergistic effeCts between atrazine and other
pesticides may also render health harms more
severe.

Timing of exposure may be more important than

A wide range of important in-
dustrial molecules that we
use in pharmaceuticals, the
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food industry and construc- exposure 52332
tion only exist because they levels. yidez
originate from living crea- Research _ : E2:83 5
tures. A collection of these shows that pregnancy may interfere with healthy foetal devel- 3558z %
molecules, which only exist low levels opment. The third trimester of pregnapcy appears
because they of expo- to be most critical, says a recent epid¢miological &
are coded for sure dur- study. Synergistic effects between atfazine and oth-
by the DNA of ing key er pesticides may also render health jarms more
living Crleattéres periods of severe. - -
aré explored arried out bly the U.S. De- 5 =
briefly below: SaFA 2 -derthe-Aemiet-nergy Com- 5 £ :
mission from 1946 onwards reveals the horrendous ZECS
impact of nuclear tests carried out by the USA in £g22 @
reat detail. In documents declassified under the c IS
..... . linton administration we can learn about how radi- =
oactive nuclei passed into the food supply,how mil- Bo _ ;
itary personnel were harmed by experiments, the £0 52 i
destruction of the Marshall Islands and devastation OsSSS

to its exiled inhabitants. From the Fukushima Daiichi
nuclear disaster to Cherngbyl and the bombing of

Hiroshima and Nagasaki ¢n August 6, 1945, we can
trace radioactive isotopes]binding to human, animal

and vegetable tis-
sue for decades
following these
events.

One of the impacts

of strontium 90 is

that it competes with

calcium and is ab-

sorbed in the bones _ _

of young children. the different tissues

Let us turn now to bi- [n.our bodies, but
ology, and focus on helps us to gain in-

: sight into the bioac-
;‘le ?r?;ltjer?i é’l‘;P-'IQA%?r' CL?muIation of toxins

role in our bodies and their extent.

and those of other
living creatures and
their potential appli-
cations in industry.
This not only helps
us to understand the
diverse, overlapping
roles of the biomate-
rials that constitute

Cellulose and polysaccharides

Cellulose contains only glucose and is the
major polysaccharide in woody and fibrous

Glucose subunits Hydrogen bond

Cellulose microfibrial

Keratin

Keratin is a fi-
brous structural
rotein found in
air, nails, horn,
hoofs, wool,
COOCH,8 feathers, and of the

COOH OH COOH OH , . )
o o o o 0 o o epithelial cells in the
X oH OH OH on Y on outermost layers of the
0 0 9 0 skin. Keratin serves im-
OH OH OH

COOCHs COOH portant structural and
protective functions,
articularly in the epi-

plants. It'is the most abundant single polymer
In the biosphere.

Polgsaccharides more broadly referred to as
carbohydrates. These are produced by plant
seeds, tubers, fruits and vegetables as an en-
ergy source as well as for structural purposes.
They come in many forms, including starch
that can be found in corn, potatoes, rice and BElm Much likekeei
gtralnh— tl):;elad, CeF]ea!dand pasﬁta also ct:pntaln lagen and chitosan
starch. Polysaccharides such as pectin, agar . . . e :
e s A vieefv i thisg As well as having potential to Chitosan is also used in the keratin is also used in

wonderful natural group of molecules. sup- cosmetics and pharmaceutical cosmetics
industry and extracted from

_"the sheélls of marine creatures bBlueberries, pears, apples,
S&- by crushing them and dissolv- guavag, <r3|rU|nCe,rpkumS, I
op- ing the calCium carbonate and F0GSSPEINIES, OrAngs Pee

Hi : .~ and other citrus fruits con- 3oy, ~ pmaiite
Wment bicarbonate that also Fntl | tain a lot of pectin, b A (et

Iitosan

! “\\ % ”,.;, Y AN\ . The d |Ve rse
ELau"‘lnu > : / " 5 \ h :; :,5: na.tu ra I Iy Ob—
- Zatie s At S ained poly-

°°°° saccharide in  lUles SN gy § while softer cherries
chitosan can the these g= A ¥ grapes, and straw-
supply a broad Di- ' L ger?ies contain small

L range of re-
sources appli- (1. 4)-D-glucosamine

8?nbel?jilcr;]a}r}iee|%|__ omedical field it can be used

It can be found to create biodegradable plas-
B in marine crea- tics (bl_oplastlcs% and with over
tures such as crabs and shrimp. 400 millions tonnes of waste
from the food and fishing in-
dustry, it seems a shame to
vvlaste this wonderous materi-
al.
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P AN
‘Il
) u N Pectin
, | This has jellifying propertig¢s, as
SO 5 does agar which'is found ip sea-
N | weed and algae. Making yoplas-
PN l, tics from agar and algae njore
_ g?_enerally hold much promjse for
sustainabllity... and of course, otherjbio-
molecules also include gelatin, collapen ool
and other proteins.

shelly structures in hy-"
drochloric acid.



PROTEIN STRUCTURE veptides. and a R-groups in their amino acids must DNA makes RNA makes Protein -

be sequenced properly in order for

Biomaterials

BACKGROUND rimarv structure them to fold in the correct final struc-
Tther? o tfr?ur e, proteciln iFs)simpIy?r{e linear sequence of ami Engt’rﬁglételssimﬁnpcrtci)é%l%?oﬁre%;uarremd CORECE ° '
- . structure: the primary, secondary, : . 11~ ; . . : . , .
: _ no acids. There are just twenty ami- carry out its role without damaging RNA is a single stranded molecule similar to DNA with
p0|ysaCca rldes prOtel ns and TH E C E NTRAL DOG MA tAeg'ﬁ%ggﬁd%“i%tgrgg{3,’53#8}”;%i_ no acids but by varying the number the organism. some key differences. It contains ribose as part of its
no acids linked together bv peptide  and order of these amine acids, has .. : - sugar backbone and contains uracil instead of thymine.
IS IEL DY PEP the possibility to.generate a vast Triose phosphate isomerase Is.a RNA is necessary in protein synthesis
OF MOLEC U LAR BIO LOGY bOF]dS. Each NNED acid ) termed a number of different po|ypeptides and prOtem f(.)und in both prc_)karyotlc clale 'y Y '
geex%deugaasri]g s?clrlu%%lpeo ,g\%ci!r?ohgc\:/i%éhe resulting proteins IeFl)JFk{écl)l’ o_tth cells. Accord![rrmlgtt_o UN- ﬁ[Apiece_bofdMelg,sen e[\rlENA (n&RNtA) mukst o %:o_pied_l_ﬁ or
€ Da : AC | ' , it is an enzyme that is ‘in- ranscribed — from , in order to'make proteins. The
i lngIVIdUtEﬂ molljecucliea CQPhS|Stm9 Proteins fulfil a number of functions volved in the pathvxyay gluconeogen- information held by the mRNA is encoded Tl hucleo.
boxy! (COBE and amino funcional {oncs: Gansoon (6. iaemodlobn  bosyiineas’ This aubpatmey & | | roo
: roups (NH2), as well as a hydrogen Yo A . ' : : More precisely, each group of three nucleotides (called a
w Tertiary structures gtompb_o(nde to one of the ce%/rborgmJ :E,rr? ?i%'?ggt.'%?o%’éyng‘?ggﬁ}*a‘iﬁ)% r(]%?_ .%ai'{tsgffthgr? 2}“&% 5 I%%?%Sé'sdevé%?h codon) is used to construct each amino acid needed to
ertiary structuresare the level of structure Collaagen atoms in the.molecule. : ! ! S T W e T make a specific protein. An mRNA molecule begins with
created when further hydrogen bond inter- . ge \ ~ e S ) <ii alloN. ISRy SEECTUTC Ui 5 d d (made of f P
Sciions cause (he Secondar diticlres o Collagen s a ubidu(qus pro- e cotain energy sior-  ence hiow is Secondary and Subse- oo foriz=cing CHaRo nuciodliFr)
olds and twist upon themselves resulting in : e - — - o '

cial

termed the R group. The R ]
| bind to

group provides each ami-
no acid its characteristic

ponent of connective tissue,
skin, bone, cartilage, and ten-
dons and is the single most

(UTR). This is followed by a_sRe-
sequence of nucleotides whic
the ribosome.

complex three-dimensional forms.

Secondary structure

in i i chemical properties. A pro- . . i hindi PR -
abundant protein in‘the ani A2 1L s poI;I/D- Secondary structure refers to the way in which This binding section is next (read- Ing
rimary sfructures fold over themselves. The linearly from left to right), and e IR
orm that the secondary structure of a linear pol- called the Shine-Dalgarno f(SD) se-
pepude seguance Wil tare 15 primarny gepend- quence. The SD section if fol-
e’ | _ ant on hydrogen bonds although other intramo- lowed by another non codin e
n Process of Translation = yith helix-turn-helix motifs, lecular interactions also play a role. Secondary region which is followed by the ‘
e e AT ko o e Siygiee an be nderioos o bong Gl it oodon - commenly winre NI RS
‘di ion’ " and beta sheets. f this famil i h in ‘ ne interactions’ and may r in _
distant group interaction’ between the R-groups of the cess as it unzips the DNA oLl am'yconta'”saﬁgaa L e NESOGIRBGIRLL AUG — which always codes for

molecule in order for the Proteins with a similar struc-

MRNA to copy the appropri_ ture resulting from a com-
ate sequence of nucleotides Mon ancestor are called

in the first place. This ena- ~ homologous. The human
bles the process of transcrip- cyclophilin family is one ex-
tion to occur. DNA Polymer- ~ @mple of such a family group
ase is a DNA_b|nd|ng protein of prOtelnS. The structure

amino acids in the primary structure. Again the hydro-
gen bonds are responsible for stabilising the tertiary
structure although other bonds such as hydrophobic
packing, Van Der Waals forces and disulphide bridg-
es also play a role in the resulting shape of a_Proteln’s
E_erltllar stru%turte. A ’gtﬁrtlary _structuret’_s forrr]n \I{]VIJ|[ be pelllr—
lally dependant on the environment in which it usua s :
formys, fcr))r examfple in water (which is polar) all the o lexibility to living creatures,
lar molecules of the protein will interact with the polar 8rgans, 9
H20 molecules, creating a non-polar internal space, Hierarchical Structure  SSSIISRS ROISHIS Ia”
this is what hydrophobic packing entails. Disulphide | . s :
bridges happen only between cysteines — amino acids

with a thiol side chain that contains sulphur — and are

an?_/ number of folded forms or motifs. In an alpha
helix for instance the polypeptide will twist into a
coll that is stabilised by hydrogen bonds acting be-
tween each coil — the resulting from is that of a spi-
ral staircase.

methionine, until it reaches the
stop codon (usually UAA, UAG or [
UGA) which is followed by another s
non-coding region. mMRNA resem- #t
bles a sequence of nucleotides, : _
much like the primary structure of a protein (polypeptide)
this structure allows it to be read
and transcribed by the ribo- LY A T SOMeE,
as it must slide between the e (WO
component molecules of the ribo-

some to be useful.
Protein synthesis is called

helices
and
beta
pleats.

mal kingdom.

Its biological function is to
rovide support, structure and

Another secondary
structure motif is a
beta pleated sheet that
looks much like a zig-
zag whereby the point of

trans-

The Central Dogma of Molecular

essentially covalent bonds between the sulphur groups o i I @ veryre- each zigzag is stabilised lation. Protein translation takes place
resulting from oxidation. Because of the oxidizing en- = " flective Biol by a hydrogen bond. within an organelle in our cells called
vironment necessary for the formation of disulphide ™ .. and has 10100y | the ribosome, which can be found
bridges they tend to form in R S ey § B interes- A8 In the cell cytoplasm and rough endo-
extracellular space LW SV =& "N ingop The Central D f Molecular Bioloav is “DNA &-01: lasmic reticulum. The mRN runs
N St sy | ey 18 L © o pea b Makes RNA makes Protain > BNA IS ehot for hrough the ribosome, as it does the ribosome fills in the
Ribonucleic acid, RNA is a polymeric molecule gggggfggdhnegnggcﬁ‘é?i%'g? I —— '”Otmhg
_ essential in various biological roles in coding, de- If the resulting motif is such [ itself is maclde from two mo- %00 g EYSIET
AThe crimped pattern coding, regulation, and expression of genes. RNA that the amino ends and the [HEET— componeEand the mENA LSt
The quater- 4 of collagen fibrils re- has a ribose sugar in its chain of molecules while carboxyl ends of the pleated Comntbond B ¢ tom of cabory oup i bpetween’th Ese T Al
Su/tt.S n Inl‘efegtmg in DNA a deoxyribose sugar exists in the polymer. sheet are lined up, then it is oty —N G fatom corporTTo be trattBied
nary structure i |optcal properties. RNA nucleotides have a uracil base instead of thy- described as parallel pleat- P : |
The quaternary Sl mine (see R-groups above). ed sheets. An alternative manifes- These are referred to as sub- nits
structure of a protein = Ay P The process by which an RNA sequence comple- tation of a beta sheet is an an- — called the large subunit and small

Thé éiped pttérn of ;cola -
ien fibrils, showing their reflec-
Ive optical properties

describes the bond-
mq between multiple
polypeptides.

The same interac-
tions of hydrogen,
Van Der Waals, hy-
drophobic packing
and disulphide bridg-
es are involved in
the formation of the

subunit. The)( are each com- _ : posed
of Ribosomal RNA (rRNA) and proteins, which are both
structured to form each subunit. The ribosome subu-

nits usuall ex_lst_separatelg_m the cytoplasm. Once the
smaller subunit finds, and binds to a specific
site on the mRNA (the start codong sSHel then the
large subunit is toed in and forms the B COM-
plete ribosome.

In order to get the necessary amino ‘acids to
carry out translation the ribosome needs a protein called

mentary to the' DNA sequence of the gene to be ti-parallel beta sheet where by
expresged is synth_esisgd is termed trgnsc_:ription; the_Zlgzagdglr%glgattern Q[f Ilﬂcear
the process by which a protein is synthesised, with a”I‘t'.”O acias .8 slp\_/er ItSe "trhe_
its sequence determined by the RNA sequence, — t')”g 'rl‘ amldesltmm Up Wi
fermed translation. Besides the protein-coding Fo e al? a ern%lng In
, there are also sequences in the human ge- I.OW € Caﬁ 0%<yt3 gf] tahmmes
A e ¢ (as in all genomes) that are transcribed into Ine %plas' ustrated In the Im-
Sy S o - functjonal RNA molecules, and these are some- AGEaREEMN
i e pe01adeil IS 1 timed termed RNA genes. Without proteins in the

2 produced i i
ﬁ] A i first dlace howeverthese is not DNA.

~mmxx MO - BT » 300w

uaternary structure. = Transfer RNA (tRNA), which brings (or transfers) the dif-
&/ithin thgy resolved hheelgrlgsl? ferent amino a(c:ids to) the ribosorr?e. he tRNA is)much
protein, each indi- braan %f the hu- smaller than the ribosome and has a clover-like struc-
vidual polypeptide is mgn bodv and | —— ture. If you |mag|ne a clover shape, with three leaves
called a suBunit. If plays a n¥ajor i o O N and a stem, and imagine that there are three nucleotides

- along the edge of the leaf in the middle of the clover.
fole in maintain- Thesge three%ucleotides that are found at this point in

sy homeosta- nflammation is one the tRNA structure are what deter- gy

T4 P8is and protec- of many biological re- . . re
7 y \, >Rl , L] . . - -
RORSL < §for - WA 4 tion. As the main — | , SpONSES within the I|e| ||Cr11:.eS the amino acid is has to col

R < Fejeomponent of C. Close Up of Lamina Cribross body’s tissues to . | |
AL el 7L gdSkin, animal cells | harmful stimuli, pro- This part of tRNA’s structure is

there are two subu-
nits interacting then
you have a quater-
nary structure called
a dimer. For three
subunits the term ‘tri-

dense irreqular collagenous NP F NG
connective tissue in Skin from EESEERRINEL JRE1

ax a pig. The dark purple U-sha- BN AR NEE P 5\ —_— ‘ . .
mer TgUscr b odetband at the top of the fieloRN KN TSGR YR sk gproduce many P, | | tecting us from patho- called the anticodon. The anti-
that four produc- is the epithelium of the skin, | PRERESE@ (NGRS F MV SeTe) ST d:ﬁerﬁ”t Kinds | ") ©n  lgens, damaged cells Codonfwnl C%Ilect an amino acid,
es a multimer. The tissue. Connective tissues as. [NRIMNYLF)ve o dll. WSS EN e il it AT L and irritants. Inflam- made from the complementary se-

sulting In larger o 100 o \ | mation appears to be quence of nucleotides, which is the
. scale structures volarized light microscop ! connected to a wide codon. So UUU (which happens
that resemble long rope-like structures and tough ; LM) image showing collagen range of chronic dis- codes for phenylalanine) will in
sheets. These are used for structural support. iber architecture of posterior v ' eases such as heart fact collec (lysine) and bring
0ole and optic nerve. istease,bc:aq[cer,I Idia- to the r:jbosotm.e to buil mtc% ea

: : ] | , | etes, obesity, aller- required protein, as requeste
2%5’%9 ?agcrf)nlgt/"ﬁ rand % gleso - “gies, asthma'and ar- the mRNA. Other proteins and en-
has a role in the bodies other B thritis. Some of these ailments can be called zymes are involved throughout the
defense processes. Inflamma- ok~ — —tewe autoimmune conditions, whereby the immune entire process, one example is ami-

g‘}g Dlay’s g)fg;gv'gn@%’,gaegg,@g_e- Vs system responds inappropriately to stimuli, noacyl-tRNA synthetases, which

term for a complete-
ly, properly folded
protein is the proP-
er confirmation of a
protein. Triose phos-
phate isomerase, is
a dimer — or dimeric
enzyme. The word
dimer refers to the
two subunits present

a %roup of tissues categorical-
ly have protective or supporti-
ve functions.

, hening of tissue. and results in the body attacking its own tis- consists of an amino acid
mégleogpnzgwtehel_lgﬁ{_ i b oy O NE— J £ sues. Itis s an ongoin)é internal barrel that is which makes us of a high en- WL I
er hand is a quater- A NOH L St copy ( E/ Mo)l gf a fibfi;?-%g/- Proteins are formed by chains of nu- glrgeectliy erﬁlstti(e:dn’]tglfed’hhcetiro%n external irritant or g%%lbgpodu éoo?c'gc{é?\&%%fg_y' cm\d Bl O
nary structure. s pvm—. YA I | cleotides which as they are formed  [XNIIETINC ~ pigenstic - mole- SRR EA
point drying and fibril[gr structures of fibrin and collagen fold and twist into different and more ' ©  parallel Bsheet “|°  antiparallel e A variety of diseas- @7 = T\ The ]PFQCGSS of translation is PP Y—— T
is left béhind. The random architecture of the hydrogel complex three dimensional forms. ' es that are charac- up ot different steps. First in- D e
is clearly visible. Some of the shapes proteins can terized by fibrosis tion: where the SD section_of oo

11111

take as they form are helices and A)Anti-parallel (B) Parallel

MRNA is detected by the ribo- some
folded sheets and the basic structural

share common 2C _ _
and read until it gets to the start codon AUG. At this point

Triose phosphate isomerase features including

Research team from Purdue Univer- ET ) ~—_—

Sty-based Bﬁg'f’g%g(%,gg’;ﬁg‘;’b?n is unit of collagen is a triple helix. From dmere nmete . contains both beta-pleated the proliferation of a tRNA molecule will bring (transfer) the amino acid UAC
commercialising a synthetic collagen the microscopic view of the helix to sheets and alpha-helices. fibroblasts and the (formyl-etheline in eukaryotes) to the ribosome. The sec-
polymer known as Collymers. It exhi- macroscopic structure of collagen fi- deposition of ex- ond phase is called elongation: where the mRNA, ribo-
ties not Sbe’tgn“i',"fgg'?'\"]ef’,fﬁggg;ac%ﬁgmgky o bres, its mechanical properties make cess collagen in some and tRNA start to build the polypeptides. The final
collagens work in a similar way e the it strong and flexible and during the Critical Institute of the extracellular  EiEsase =¥ Fhas_e is termination where the end codon goes through
body’s tissues — they polymerise to form fibrils. wound-healing process, collagen fibres Media  Eyperimental — matrix of our cells. & Ve - he ribosome.
As such, they can be used o customise 3D with grow across a wound and begin to Eab | Design and Media Forthewarlehop The £y Ateing cur Garance Ml Ry
collagen-fibril matrices and materials for cell stabilise. Basel CaltT o N B

R
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and tissue research, in vitro drug discovery
and toxicity testing as well as 3D bioprinting.
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