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HARNESSING MICROBIOMES FOR ENHANCED BIOREMEDIATION: 
Ins ights  f rom the MIBIREM and BIOSYSMO Jo int  meet ing
Date :  19-20 March 2025 

A two-day jo in t  meet ing  between the  MIBIREM  and BIOSYSMO  pro jects 
was held  to  foster  col laborat ion ,  share  progress ,  and address  common 
chal lenges in  advanc ing b ioremediat ion  as  a  s tandalone solut ion  for 
env i ronmental  pol lut ion .  Funded under  the  Horizon Europe f ramework, 
both  pro jects  a im to  harness the  potent ia l  of  microb iomes for  the 
susta inable  remediat ion  of  contaminated env i ronments .

Par t ic ipants  f rom both  pro jects  presented case stud ies ,  emerg ing 
technolog ies ,  and in tegrat ion  s t rateg ies  that  h ighl ighted the  s t rong 
synerg ies  between BIOSYSMO and MIBIREM.  A  key  focus was the 
development  and appl icat ion  of  advanced microb ia l  consort ia ,  mul t i-
omics  approaches,  and systems b io logy  to  enhance the  pred ic tab i l i ty 
and robustness of  microb ia l  remediat ion .  The d iscuss ions  a lso 
emphas ized mutual  effor ts  to  des ign dec is ion-support  systems, 
s t rengthen stakeholder  engagement ,  and a l ign  b ioremediat ion  pract ices 
wi th  pol icy  f rameworks across  the  EU.

Shared advancements and cooperation

Opening remarks by  Sara Gi l  Guerrero ( IDENER,  BIOSYSMO Project 
Coordinator)  and David Donnerer  (RTDS Associat ion,  MIBIREM 
Project  Manager)  set  the  tone for  two days of  s t ructured exchange. 
In  the i r  open ing d ia logue,  the  coord inators  h ighl ighted the  importance 
of  bu i ld ing  on the  col laborat ion  agreement  s igned between both 
consort ia  and f raming the  jo in t  meet ing  as  an opportun i ty  for  s t ructured 
in tegrat ion ,  ra ther  than a  mere exchange of  updates .  

An  overv iew sess ion  led  by  Sara Gi l  Guerrero  and Thomas Reichenauer 
(A IT  Austrian  Inst i tu te  of  Technology GmbH,  MIBIREM Sc ient i f ic 
Coord inator )  offered comparat ive  ins ights  in to  pro ject  scopes,  progress , 

and key  chal lenges.  Th is  was fo l lowed by  a  f lash presentat ion  sess ion 
f rom the representat ive  par tners ,  where  MIBIREM  presented f ive  core 
enabl ing  technolog ies ,  whi le  BIOSYSMO  showcased f ive  appl ied  case 
stud ies .  The format  h ighl ighted the  complementari ty  of  the  pro jects , 
f rom the des ign of  microb ia l  systems to  the i r  deployment  in  real-world 
scenarios .

A  major  takeaway was the  importance of  advanc ing d ig i ta l  tool 
development .  In  th is  regard ,  B IOSYSMO is  focused on computat ional 
des ign and systems-level  model l ing  of  microb ia l  so lut ions ,  whi le 
MIBIREM is  oriented toward f ie ld  implementat ion  and s i te-spec i f ic 
opt imisat ion .  Together,  these st rengths  offer  a  foundat ion  for  the  co-
development  of  dec is ion-support  systems that  in tegrate  b io log ical , 
chemical ,  and env i ronmental  data .

In  l ine  wi th  th is ,  the  sess ion  a lso  explored the  potent ial  establ ishment 
of  a  shared repository  for  microb ia l  consort ia  and mult i-omics  data . 
Such a  p lat form could  support  s tandard isat ion ,  ensure  reproduc ib i l i ty, 
and enhance in teroperab i l i ty  between datasets  and models .  Th is 
proposal  a l igns  wi th  B IOSYSMO’s  systems b io logy  ambi t ions  and 
MIBIREM’s  appl ied ,  f ie ld-focused approach.  Both  consort ia  agreed on 
the  importance of  jo in t ly  exploring  i ts  techn ical ,  legal ,  and operat ional 
feas ib i l i ty.

Field studies and real-world validation

In  a  sess ion  ded icated to  f ie ld  s tud ies ,  presented by  Alfredo Pérez de 
Mora  ( TAUW,  B IOSYSMO f ie ld  s tud ies  lead) ,  Jessica Beyert  (SENSATEC 
GmbH,  MIBIREM f ie ld  s tud ies  lead) ,  and Cosimo Masini  (DND B iotech, 
MIBIREM) ,  the  cri t ica l  ro le  of  test ing  microb ia l  s t rateg ies  under  real is t ic 



condi t ions  was re inforced.  The presenters  shared updates  on the 
s tatus  of  f ie ld  t ria ls ,  TRL levels ,  and chal lenges re lated to  scalab i l i ty, 
heterogene i ty,  and eng ineering  constra ints .

Case stud ies  covered a  d iverse  range of  env i ronmental  matrices  and 
contaminants .  A  ded icated d iscuss ion  b lock focused on the  t rans i t ion 
f rom lab to  f ie ld  v ia  mesocosm test ing ,  emphas is ing  the  need to 
safeguard microb ia l  v iab i l i ty  and system performance across  complex 
ecosystems.

The HCH Case Study:  A focal  point  for Joint  Collaboration

The second day was centred on the  shared Hexachlorocyclohexane 
(HCH) case study,  featuring  contribut ions  f rom Rocío Barros García 
(Un ivers i ty  of  Burgos,  B IOSYSMO HCH lead) ,  Simona Di  Gregorio  and 
Giacomo Bernabei  (Un ivers i ty  of  P isa ,  MIBIREM HCH lead) ,  and others . 
The sess ion  showcased a  coord inated effor t  to  invest igate  degradat ion 
pathways and evaluate  microb ia l  performance across  contaminated 
s i tes  in  Spa in ,  I ta ly,  and Germany.

The case study d iscuss ion  inc luded ins ights  in to  experimental  work 
be ing conducted at  the  Sabiñánigo s i te  in  Spa in ,  a  legacy industria l 
locat ion  wi th  wel l-documented h is torica l  HCH pol lut ion .  Contribut ions 
f rom the Un ivers i ty  of  Burgos prov ided an overv iew of  local  s i te 
characteris t ics  and microb ia l  enrichment  s t rateg ies  fo l lowed,  whi le 
the  Un ivers i ty  of  P isa  out l ined complementary  work on HCH-affected 
s i tes  in  I ta ly  and Germany.  Both  un ivers i t ies  h ighl ighted the  work 
developed focused on microb ia l  se lect ion ,  communi ty  s tab i l i ty,  and 
performance evaluat ion  in  s i te-spec i f ic  cond i t ions .  In  paral le l ,  Alez 
Lapanje  (Jožef  Stefan Inst i tute,  BIOSYSMO)  shared developments  in 
microb ia l  immobi l isat ion  and surface modi f icat ion  techn iques a imed at 
enhanc ing b iof i lm format ion  and microb ia l  s tab i l i ty  post-deployment 
a l igned wi th  the  main  chal lenges of  the  pro ject .  Add i t ional  contribut ions 
came f rom Zheren Zhang  and José J iménez  ( Imperial  Col lege London, 
BIOSYSMO),  where  ongo ing work supports  the  genet ic  characterisat ion 
and eng ineered funct ions . 

The d iscuss ion  h ighl ighted performance losses af ter  cryopreservat ion , 
the  promise of  immobi l isat ion  techn iques,  and the  in tegrat ion  of 
genomic  and cul turomics  data  to  des ign more effect ive  microb ia l 
consort ia .  Jon i  E lsmoorte l  and Peter  Vandamme (Un ivers i ty  of  Ghent , 

MIBIREM)  contributed to  ins ights  in to  microb iome preservat ion .  The 
sess ion  a lso  emphas ised the  added value of  combin ing mult i-omics 
data  (e .g .  metagenomics  and metatranscrip tomics)  wi th  genome-
scale  metabol ic  models ,  such as  the  communi ty  models  developed by 
Akanksha Mishra  ( IDENER,  B IOSYSMO) ,  to  bet ter  understand microb ia l 
communi ty  funct ion  and opt imise  synthet ic  consort ia .

Regulatory considerations and harmonisation needs

Part ic ipants  h ighl ighted the  ongo ing regulatory  chal lenges faced by 
both  consort ia .  B IOSYSMO cont inues to  face constra ints  in  f ie ld  test ing 
of  genet ica l ly  modi f ied  organ isms,  whi le  MIBIREM needs to  establ ish 
robust  performance benchmarks for  degrad ing microb iomes and is 
a lso  nav igat ing  how best  to  communicate  risk  levels  assoc iated wi th 
natural ly  derived microb iomes.  There  was broad agreement  on  the  need 
for  s tandard ised qPCR primer  sets ,  harmonised moni toring  protocols ,  and 
st ronger  sc ience-pol icy  d ia logue.  Cross-pro ject  learn ing in  th is  area is 
seen as  essent ia l  for  accelerat ing  regulatory  acceptance and enabl ing 
broader  deployment  of  microb iome-based remediat ion  s t rateg ies .

In  c los ing ,  the  jo in t  meet ing  re inforced the  mutual  benef i ts  of 
cont inued in tegrat ion  between BIOSYSMO and MIBIREM.  Both  pro jects 
expressed commitment  to  long-term cooperat ion  in  data  exchange, 
toolk i t  development ,  and regulatory  a l ignment ,  lay ing  the  groundwork 
for  pos i t ion ing microb iome-based b ioremediat ion  as  a  cred ib le  and 
scalable  solut ion  wi th in  the  European env i ronmental  pol icy  f ramework.

Next Actions

As a  resul t  of  the  d iscuss ions ,  several  next  steps  were  proposed:
● Cont inue exchanging and analys ing  mult i-omics  data ,  wi th  jo in t  act iv i t ies 
focused on the  HCH case and opportun i t ies  for  cross-s i te  comparisons.
● Plan pract ica l  t ra in ing  sess ions  and workshops to  support  knowledge 
exchange on techn ical  top ics  re levant  to  both  pro jects  (e .g . ,  microb ia l 
immobi l isat ion ,  model l ing  p lat forms,  or  f ie ld  protocols ) .
● Explore  the  potent ia l  establ ishment  of  a  shared repos i tory  for  microb ia l 
consort ia  and mult i-omics  data ,  and support  a l ignment  of  protocols  and 
formats .
● Ident i fy  common regulatory  concerns  and prepare  to  contribute  to 
re levant  d iscuss ions  at  EU level ,  espec ia l ly  around microb iome use and risk 
communicat ion .
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