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Why
• Whole  ge nome  s e que nc ing  (WGS) is  ra p id ly be c oming  routine  in  

c linic a l p ra c tic e  a nd  in  eve ryda y life  
• Proc e s s ing  a nd  inte rp re ta tion of  ge nomic  da ta  re quire s  more  

c omputa tiona l powe r  a nd  s tora ge  tha n a ny othe r  ta s k which a n 
ord ina ry pe rs on is  like ly to  c ome  a c ros s  in  the ir  life  

• One  c a n a s s ume, it s hould  le a d  to  a  ma s s ive  s oftwa re  
deve lopme nt e ffor t 

• But… mos t ge nomic s  p la tforms  a re  e ithe r  p rop r ie ta ry or  
a c a de mic a lly deve lope d  a nd  ma inta ine d
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Ecosystem: Proprietary and Pseudo-Opensource 
• Prop r ie ta ry 

– Se c re t a nd  c los e d  s ourc e

• Nomina lly ope n s ourc e  
– But with the  s ourc e  tha t c a n b e  found  nowhe re

• Nomina lly ope n s ourc e  tools  with the  c ode  ava ila b le  on GitHub
– Deve lop e d  by a  s ing le  a c a d e mic  la b  
– No re a l c ommunity 
– Ofte n unma inta ine d  
– Work only on the  c lus te r  of  the  la b  tha t ha s  d eve lop e d  the m
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Ecosystem: True Open
• True  ope n s ourc e  tools  for  a  s p e c ific  ta s k 

– E.g. p a rs e rs  for  s p e c ia l ge ne tic  file  formats
– Notable Example: Samtools & Bcftools by Heng Li

• Mix of  p s e udo-ope n s ourc e  p la tform a nd  true  ope n s ourc e  tools  
for  a  s pe c ific  ta s k 
– Tools  d eve lop e d  by the  Broa d  Ins titute  of  Ha rva rd  a nd  MIT

• Globa l Allia nc e  for  Ge nomic s  a nd  He a lth  (GA4GH)
– A s trong  c ommunity of  p e op le  
– Foc us e d  on the  d eve lop me nt of  s ta nd a rd s
– Le s s  foc us  on working  tools
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GA4GH
• We  have  be e n ve ry much ins p ire d  by the  work done  by Cloud  

Works tre a m of  GA4GH. 
• The  working  group  is  foc us e d  on c re a ting  s ta nda rds  for  por ta ble  

workflows  
– Se e ms  like  e xa c tly wha t we  have  b e e n looking  for  

• But…
– We  ne e d  s ome  s oftwa re  tha t works  tod a y a nd  e xe c ute s  our  a nd  c us tome rs  

workflows  
– Ca nnot wa it a  fe w more  ye a rs  until a ll the  s ta nd a rd s  will b e  in  p la c e
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Apache: Nothing
• Looking at https://projects.apache.org/projects.html?category

– More than 300 projects, nothing on genetics

https://projects.apache.org/projects.html?category


www.company.com

association & 
open source genomic 
platform

“Open Collaboration by Design. Open Source by Nature”

Forome Goals
• Ope n a nd  ope n s ourc e  p la tform for  a na lys is  of  whole  ge nome

– Build  by Inte rna tiona l d eve lop me nt c ommunity, us e d  by c ommunity
– Foc us  on c olla b ora tion b e twe e n te a ms

• Suppor t both c linic a l a nd  re s e a rch workflows , a ll flavors  of  da ta
– Se a mle s s ly tra ns form re s e a rch workflows  into c linic a l g uid e line s
– Us ing  built-in  inte g ra te d  d eve lop me nt e nvironme nt for  c linic a l rule s

• Crowds ourc ing  s uppor t for  s olving  d iffic ult c a s e s  
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Platform
• Up s tre a m p ip e line

– da ta  from a  s e que nc ing  la b   a ligne d  BAMs   c ommon va r ia nts  
– GATK be s t p ra c tic e s  a nd  ha p lotype  c a lle rs

• Se t of  c us tom ra re  va r ia nt c a lle rs  
– ide ntifie s  e xtre me ly ra re  a nd  unknown va r ia nts  in  a  pe d igre e -awa re  wa y

• QC Ana lys is
• Virus  d e te c tion
• Third  p a r ty p lug ins :

– SvABA, Rufus
• Downs tre a m a nnota tion p ip e line  

– inje c ts  a  wide  ra nge  of  informa tion re la te d  to  func tiona l a na lys is , popula tion 
ge ne tic s , c linic a l knowle dge, e p ige ne tic s , e tc.

• Anfis a : a  us e r  inte rfa c e  for  va r ia nt filtra tion, c ura tion a nd  inte rp re ta tion
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Annota tions  for  Va r ia nt Cura tion

FOROME ANFISA
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• Ea s y to  us e , s ta r t with a ny VCF file
• Dive rs e  a nnota tions  a re  ga the re d  from va r ious  s ourc e s  a nd  

c ombine d  in  one  p la c e
• Annota tions  a re  us e d  for  

– Inte ra c tive  Va r ia nts  Filte r ing
– Va r ia nt inte rp re ta tion

Mos t va r ia nt c ura tion tools …
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• Ge ne tic  a na lys is  b e long s  to  the  s a me  c la s s  of  a na lytic a l p rob le ms  a s  d a ta  
wa re hous ing  a nd  bus ine s s  inte llige nc e
– re la tive ly s ta tic  da ta  is  p roc e s s e d  by OLAP 
– Tra d itiona l DBMS ba la nc e  e ffic ie nt upda te s  with fa s t a c c e s s
– OLAP tools  s pe c ific a lly foc us  on a chieving  the  ma ximum pe rforma nc e  for  da ta  

que rying  a nd  informa tion re tr ieva l 
• OLAP a p p roa ch is  p rove n with othe r  ve r tic a ls  

– fina nc ia l a na lys is , s a le s  fore c a s ting  e tc.
• Da ta  wa re hous ing  p r inc ip le s  work for  ge nomic s

– Inte gra ting  da ta  from multip le  he te roge ne ous  s ourc e s
– Da ta  c le a ning, da ta  inte gra tion, da ta  c ons olida tions
– Ana lytic a l re por ting, s truc ture d  a nd  a d  hoc  que r ie s
– De c is ion s uppor t

Unique  to  Anfis a
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In te gra te d  De ve lopme nt Environme nt for  Me nde lia n Ge nomic s
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In te gra te d  De ve lopme nt Environme nt for  Me nde lia n Ge nomic s
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• Undiagnosed Patients Solution Pack 
– Diagnostics through Gene Discovery
– Two families

• BGM rare variants: use the output of the BGM rare variant callers
• Mendelian rare variants: can use arbitrary VCF

– Each family include:
• Autosomal dominant 
• Homozygous Recessive
• X-Linked
• Compound Heterozygous

• Phenotype specific filters 
– Hearing Loss 
– ACMG59 
– developed together with SEQaBOO team.

Imp le me nte d  P rotoc ols  a nd  Built-in  Filte rs

Compound Heterozygous filter is 
used for a different kind of recessive 
analysis and shows tuples of 
heterozygous variants in all affected 
samples, where at least one 
damaging variant is inherited from a 
heterozygous mother, while the father 
is homozygous reference and at least 
one other damaging variant is 
inherited from heterozygous father 
while the mother is homozygous 
reference for this variant

http://seqaboo.bwh.harvard.edu/
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• Downloa d  from GitHub :
– Ba cke nd  a nd  inte rna l UI c lie nt: http s ://g ithub.c om/Forome Pla tform/a nfis a

– Mode rn UI Clie nt : http s ://g ithub.c om/Forome Pla tform/Anfis a -Front-End

– Annota tions  p ipe line : http s ://g ithub.c om/Forome Pla tform/Anfis a -Annota tions
– Ana lytic a l p ip e line : https://github.com/ForomePlatform/pipeline
– Va ria nt Ca lle rs : https://github.com/ForomePlatform/variant_callers

• Be ta  re le a s e  v.0.5.13
– For a  ge ne  pa ne l: Clie nt Ins ta lla tion: 10 minute s
– For whole  ge nome :

• Re quire s  Druid : http ://d ruid .io/
• Ins ta lla tion inc lud ing  a nnota tion p ipe line  a nd  da ta ba s e s  ~72 hours
• Some  func tiona lity is  only a va ila b le  through inte rna l UI a nd  REST

Ava ila b le  Tod a y

https://github.com/ForomePlatform/anfisa
https://github.com/ForomePlatform/Anfisa-Front-End
https://github.com/ForomePlatform/Anfisa-Annotations
https://github.com/ForomePlatform/pipeline
https://github.com/ForomePlatform/variant_callers
http://druid.io/
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Current Users
• SEQaBOO: SEQuencing a Baby for an Optimal Outcome 

– A clinical research project aimed at integrating high-throughput clinical-grade genomic 
analysis into routine newborn screening

– Best-practice clinical variant filtration algorithm for the phenotype of congenital 
deafness

• Typically selects 10 to 30 variants for further review from a whole genome
• Brigham Genomic Medicine (BGM) / Harvard UDN Clinical Site

– uses a phenotype-agnostic approach to analyze rare disease cases refractory to 
clinical analysis for novel genetic mechanisms of disease

• Research cohort analysis of purpura fulminans (PF) patients (BIDMC)
– Uses the cohort analysis capabilities within Forome Anfisa
– A population of 481 samples is divided into three cohorts: PF patients, sepsis patients 

without PF, and control cohort
– Filters are based on a variant being present in specific cohort and combination of its 

frequencies within the cohorts
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• Annota tion Se rvic e : up loa d  your  VCF, ge t ba ck a nnota te d  
J SON, fe e d  J SON into Anfis a
– Previe w: http ://a nfis a .forome.d ev/a nnota tion-d e v/#/a nnota tion-d ev

• Inte gra tion with FAVOR:
– Comp re he ns ive  Annota tion Da ta b a s e
– More  tha n 3000 a nnota tions  for  a  va r ia nt

• Suppor t for  ML in Clinic a l Rule s

Ne xt s te p s

Tha nk you!

http://anfisa.forome.dev/annotation-dev/#/annotation-dev
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