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Synthetic Biology

Synthe t i c  B io l ogy  (SB )  i s  a  sc i ence  tha t  m ixes
b io l ogy ,  chem i s t ry ,  i n fo rmat i c s ,  mathemat i c s
and  o ther  sc i ences  i n  a  b io l og ica l  eng ineer i ng
process  (Schm id t ,  2008 ) .  I t  imp l i e s  the  des ign
and  cons t ruc t i on  o f  par t s ,  dev ices  o r  sys tems ,
a l l ow ing  the  re -des ign  o f  ex i s t i ng  o rgan i sms
fo r  a  use fu l  pu rpose  (Desp lazes ,  2009 ) .  Th i s  i s
ach ieved  th rough  the  s tandard i za t i on  o f
func t i ona l  par t s  and  the i r  i n se r t i on  i n  “ l i v i ng
mach ines ”  (Po t tage  and  Mar r i s ,  20 12 ) .

One  o f  the  mos t  impor tan t  Syn the t i c  B io l ogy  compet i t i ons
nowadays  i s  iGEM ( In te rna t i ona l  Genet i ca l l y  Eng ineered
Mach ine ) ,  t he  huges t  par t i c ipan t  based  ‘ge t ’  and  ‘g ive ’
compet i t i on  i n  wh ich  s tudent s  f rom  a l l  over  the  wor ld  have  to
deve lop  an  o r ig i na l  p ro jec t  based  on  the  methodo log ica l  u se  o f
s tandard  b io l og ica l  par t s .  The  compet i t i on  a ims  to  teach  open
know ledge ,  b i o safe ty ,  secur i ty  and  sc i en t i f i c  cu r i o s i t y ,
essen t ia l  p r i nc ip l e s  o f  SB .
iGEM's  con tex t  i s  no t  l im i ted  to  the  l abora to ry  work ,  bu t
ra ther  requ i res  e th i c  and  soc ia l  cons idera t i ons  to  eva lua te  the
impact  o f  the  p ro jec t  ( imp lemented  i n  a  rea l  con tex t ) .  The
d i scuss i on  a round  SB  l eads  to  the  ques t i ons :  What  k i nd  o f
sc ience  i s  needed?  And  how sha l l  i t  be  regu la ted?
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Context of Tec-Chihuahua team in iGEM

Lat i n  Amer i can  coun t r i e s  a re  some  o f  the
r i ches t  reg ions  i n  na tu ra l  resources  i n
the  wor ld .  Mex ico  i s  the  th i rd
agr i cu l tu ra l  p roducer  i n  La t i n  Amer i ca
w i th  3 1%  o f  i t s  popu la t i on  ded ica ted  to
th i s  ac t i v i t y .  Some  o f  the  ma in  c rops
found  i n  the  coun t ry  a re  co rn ,  sugar
cane ,  avocado ,  po ta toes ,  ch i l i  and
a l fa l fa .  A l fa l fa  has  a  g rea t  impact
l oca l l y ,  na t i ona l l y  and  g loba l l y ;  t he  ma in
producer  i n  Mex ico  i s  the  s ta te  o f
Guana jua to  fo l l owed  by  Ch ihuahua ,  the
b ig  s ta te ,  w i th  12%  o f  the  na t i ona l
p roduc t i on ,  mak ing  a round  $ 1 . 2  thousand
m i l l i on  pesos  per  year  (CONAGUA,  20 10 ) .

Big part of the Mexican crop fields is affected by
pathogenic organisms, particularly fungi, which causes

loss of cultivations. Fungi infections affect directly a
particular crop we’ve focused on: alfalfa, and represent
great economic losses. Due to the exposed problematic,
the iGEM Tec-Chihuahua 2016 team decided to get into
the competition with a project called Myxobacteria as

biological control method for diseases in crops. 

The aim of the project is to find a method of
biological control, through genetic engineering

techniques and synthetic biology to enhance the
natural ability of a soil bacterium to inhibit the

pathogenic fungi which causes diseases in crops.
For more information about our project don’t

hesitate on visiting our wiki:
http://2016.igem.org/Team:Tec-Chihuahua
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SYNTHETIC  BIOLOGY  AND  PROJECTS
DERIVED  THEREFROM  SHOULD  NOT  BE
USED  FOR  CRIMINAL ,  HARMFUL
PURPOSES  OR  BIOLOGICAL  WEAPONS
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Synthet ic  bio logy
shou ld  benef i t
mank ind  not  be  used
for  purposes  that
v io la te  human  r ights
or  human  dign i ty .

Tec-Ch ihuahua  team proposes  the  fo l l ow ing  Gu ide l i nes .  They
are  a  consensus  o f  i deas  tha t  wou ld  be  the  mos t  impor tan t
po in t s  to  be  cons idered  about  syn the t i c  b i o l ogy  and  i n tend  to
be  usefu l  fo r  i n te rna t i ona l  regu la t i on  o f  SB .
Our  a im  i s  t o  p revent  sc i en t i f i c  work  re la ted  to  SB  f rom  be ing
taken  l i gh t l y .  Peop le  who  deve lop  syn the t i c  b i o l ogy  have  i n
the i r  hands  a  g rea t  respons ib i l i t y  tha t  they  shou ld  be  aware  o f .  

“We can never have a science
that’s outside the social, and

science is clearly at the heart of
what we call society” (Gaskell et

al., 2008).
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Researchers  and
deve lopers  shou ld  not
have  cr imina l  records  or
t ies  to  organ ized  cr ime  or
te r ro r i sm .
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PEOPLE  OR
ORGANIZAT IONS  WHO
USE  PARTS  AND  BRICKS
SHALL  BE  PERIODICALLY
VERIF IED  AND  INCLUDED
IN  A  REGISTER  OF
CONTROLLED  AND  SAFE
SUBJECTS .

EVERY  BIOTECHNOLOGY
ADVANCE  MUST  BE
AWARE  OF  I TS  IMPACT
ON  THE  ENVIRONMENT .

PRODUCTS  CAN  NOT  BE
CONTRARY  TO  HUMAN
HEALTH .

Any  pro ject  der i ved  f rom
bio logy  shou ld  be  based
on  the  pr inc ip les  of
sc ient i f i c  eth ics  and
env i ronmenta l  sa fe ty .
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The impact on the environment and human
health from each project MUST be assessed

before it is approved to continue.



S Y N T H E T I C
B I O L O G Y  S H O U L D
B E  A N  I N C L U S I V E

P R O C E S S

The  consequences  of  any  process  related  affects
everyone  equally .  In  the  decision  to  establish  criteria ,

synthetic  biology  must  have  an  equal  number  of
representatives  per  nation  and  these  people  must
include  both  the  scientif ic  community  and  the

agencies  that  regulate  and  manage  a  global  consensus
as  the  UN ,  as  well  as  members  of  society  in  general .
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There should exist contracts with lock box date where
the owner compromises to donate its parts to public

domain after some fixed number of years. The contracts
should have a duration according to the research
process, said period must not be based in lucrative

purposes.

I G E M  P A R T S ’  M A N A G E M E N T
F O R  R E S E A R C H  P U R P O S E S
S H O U L D  B E  P R A C T I C E D
U N D E R  A  C O N T R A C T

R E G I M E .  
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RESEARCHES SHALL BE
FINANCED MAINLY BY

PUBLIC FUNDS

P u b l i c  f o u n d i n g  i n d e p e n d e n t  f r o m  g o v e r n m e n t  i n
o r d e r  t o  a v o i d  m o n o p o l y  s h o u l d  b e  i m p l e m e n t e d .

S u c h  f u n d s  w o u l d  b e  m a n a g e d  b y  a n  i n t e r n a t i o n a l
o r g a n i z a t i o n  a n d  g r a n t e d  t o  r e s e a r c h  t h a t  w o u l d

p r e v i o u s l y  b e  e v a l u a t e d  i n  a s p e c t s  s u c h  a s  i t s
i m p a c t ,  q u a l i t y  a n d  r e s e a r c h  p r o c e s s .
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IT IS NECESSARY TO
MAINTAIN QUALITY

STANDARDS

T h e  q u a l i t y  o f  b o t h  t h e  p r o c e s s  a n d  t h e  b i o p a r t s
d e r i v i n g  f r o m  t h e  p r o c e s s  s h o u l d  b e  s u b j e c t  t o

i n t e r n a t i o n a l  q u a l i t y  s t a n d a r d s .  A n  o p e n  b i o l o g y
a l l o w s  i n f o r m a t i o n  t o  i m p r o v e  a n d  r e n e w  i t s e l f ;

t h i s  c a n  b e  a c h i e v e d  b y  s t a n d a r d i z a t i o n  a n d
r e q u i r e m e n t s ’  f u l f i l l m e n t .  P a r t s  s h a l l  b e  t e s t e d

a n d  a d d e d  t o  t h e  R e g i s t r y  d e p e n d i n g  o n  t h e i r
s t a b i l i t y ,  e f f e c t i v e n e s s  a n d  f u n c t i o n a l i t y .
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?
I F  I P R  A R E  N E C E S S A R Y ,

C O P Y R I G H T  C O U L D
R E P R E S E N T  A  V A L I D
A L T E R N A T I V E  T O

P A T E N T S

Copyrights  are  a  great  alternative  form  of  intellectual
property  protection  due  to  its  relatively  low  cost

compared  to  other  forms ,  but  they  should  be  treated
carefully .  Length  of  duration  of  copyright  protection  in
the  f ield  of  synthetic  biology  should  be  adjusted  to

enough  time  for  a  researcher  to  obtain  profits ,  but  not
to  a  long  period  of  time  that  impedes  scientif ic

development .
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SYNTHETIC BIOLOGY
OUGHT TO BE OPEN
IN ORDER TO:

•    Allow the free circulation of knowledge and make

information accessible

•      Promote active participation and inclusion:

Increasing dialogue, debate and public discussion, as

well as sense of responsibility

•     Reach universal standardization valid and applicable

for everyone

  •         Trigger a broader use of information and growing

the community resource  with contributions, sharing of

skills and experiences

 

Benefits
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a) Innovation. Freely available parts

accelerate and facilitate development

  b) Encouragement of scientific curiosity.

Achieve technological progress by

supporting the freedom to create

  c) Broader acceptance from society.

Diffusion engages the attention of people

who might begin building.

  d) Economic growth and diverse economy.

Parts could be patented when used to

produce novel materials and applications.
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