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Suppl. Fig. 1. Phylogenetic analysis of GATA transcription factors. 
GATA sequences from planarian species were identified in the Planmine 
database (Brandl et al., 2016) and added to those used in the phylogenetic 
analysis of Gilles et al., (2008). Planarian sequences are indicated with a 
square. Schmidtea mediterranea sequences are marked with an arrow. 
GATA123 and GATA456 family members were analysed. Abbreviations: 
Agam, Anopheles gambiae; Amel, Apis melifera; Ccap, Capitella capitata; 
Dlac, Dendrocoelum lacteum; Dmel, Drosophila melanogaster; Dpul, 
Daphnia pulex; Drer, Danio rerio; Ggal, Gallus gallus; Hsap, Homo sapiens; 
Isca, Ixodes scapularis; Lgig, Lottia gigantea; Mmus, Mus musculus; Nv, 
Nematostella vectensis; Pdum, Platynereis dumerilii; Pnig, Polycelis nigra; 
Pten, Polycelis tenuis; Ptor, Planaria torva; Smed, Schmidtea mediterranea; 
Spol, Schmidtea polychroa; Tcas, Tribolium castaneum; Xlav, Xenopus laevis.



                ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                         10         20         30         40         50         60         70                   
SmedGATA456-1   PPINEFGSNC -DVSRECVNC GASNTQLWSR DNSGYYLCDE C--------- --DRFSQNNS -RNLEKLPTN  
SpolGATA456A    PPINEFGSNC -DVSRECVNC GASNTQLWSR DNTGYYLCDE C--------- --DRFSQNNS -RNIEKLPTN  
DlacGATA456a    PSINEFGSNC -DTSRECVNC GASNTQLWSR DNSGYYLCDE C--------- --DRFSQNSS -RNIDKISTN  
PtorGATA456a    PSINEFGSNC -DASRECVNC GASNTQLWSR DNSGYYLCDD C--------- --DRFSQNSS -RNIDKISTN  
PnigGATA456a    PSINEFGSNC -DVSRECVNC GASNTQLWSR DNSGYYLCDE C--------- --DRFSQNSS -RNVDKVSTN  
PtenGATA456a    PSINEFGSNC -DVGRECVNC GASNTQLWSR DNSGYYLCDE C--------- --DRFSQNSS -RNVDKVSTN  
SmedGATA123b    --KSSKKSSS -NEGRECVNC GAVNTPLWRR DGQGNYLCNA C--------- --GLY--QKM -NGQNRPLIK  
SpolGATA123b    ---------- ---------- -AVNTPLWRR DGQGNYLCNA C--------- --GLY--QKM -NGQNRPLIK  
SmedGATA123a    SKNSPNLDMS -TEGRECVNC GATQTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGTNRPLIK  
Spol_GATA123a   --------MS -TEGRECVNC GATQTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGTNRPLIK  
PtorGATA123a    TKGSPSLDMS -TEGRECVNC GATQTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGTNRPLIK  
DlacGATA123a    TKGSPSLDMS -TEGRECVNC GATQTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGTNRPLIK  
IscaGATA123     -----KGRSS -AEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
DpulGATA123     ---------- --EGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--YKM -NGQNRPLIK  
TcasGATA123     --------DS -LEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--YKM -NGQNRPLIK  
AgamGATA123     ---------- -TEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--YKM -NGQNRPLIK  
AmelGATA123     ------VKQR -EEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--YKM -NGQNRPLIK  
DmelGATAgrain   ------PKQR -EEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--YKM -NGQNRPLIK  
HsapGATA2       -------RSC -SEGRECVNC GATATPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
MmusGata2       -KQRSKARSC -SEGRECVNC GATATPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
GgalGATA2       PKPRSKARSC -SEGRECVNC GATATPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
XlavGATA2       PKQRSKSRSC -SEGRECVNC GATATPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
DrerGATA2       PKCKSKTRSC -SEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
HsapGATA3       -------RSS -T-GRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
MmusGATA3       CKSRPKARSS -TEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
GgalGATA3       CKSRPKARSS -TEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
XlavGATA3       SNARPKTRSS -TEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
DrerGATA3       SKTRPKTRSS -SEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
CcapGATA123     ---------S -SEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
PdumGATA123     -------RSS -SEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGANRPLIK  
LgigGATA123     ---------S -SEGRECVNC GATSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIK  
NvGata          -----DFFSY -GDGRECVNC GATSTPLWRR DGSGHYLCNA C--------- --GLY--HKM -NGSSRPLIK  
HsapGATA1       ------PLPP -CEARECVNC GATATPLWRR DRTGHYLCNA C--------- --GLY--HKM -NGQNRPLIR  
MmusGATA1       --HGSLPLAP -CEARECVNC GATATPLWRR DRTGHYLCNA C--------- --GLY--HKM -NGQNRPLIR  
GgalGATA1       ---------P -CEARECVNC GATATPLWRR DGTGHYLCNA C--------- --GLY--HRL -NGQNRPLIR  
XlavGATA1a      ---EFSLFQS -TEDRECVNC GATVTPLWRR DMSGHYLCNA C--------- --GLY--HKM -NGQNRPLIR  
DrerGATA1       --RNKMRLSP -PEARECVNC GATATPLWRQ DGTGHYLCNA C--------- --GLY--HKM -NGQNRPLIR  
PtorGATA123b_   --KSNKKTTS -NEGRECVNC GAVNTPLWRR DGQGNYLCNA C--------- --GLY--QKM -NGQNRPLIK  
PnigGATA123b_   --KSNKKANS -NEGRECVNC GAVNTPLWRR DGQGNYLCNA C--------- --GLY--QKM -NGQNRPLIK  
PtenGATA123b_   --KANKKANS -NEGRECVNC GAVNTPLWRR DGQGNYLCNA C--------- --GLY--QKM -NGQNRPLIK  
IscaGATAba      ------LEYF GGEGRECVNC GAISTPLWRR DGTGHYLCNA C--------- --GLY--NKM -NGAHRPIIK  
TcasGATA456ba   QLVDPRAEYF -TEGRECVNC GAIDTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGMNRPLVK  
AmelGATA456ba   -----EAEYF -TEGRECVNC GAISTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGMNRPLVK  
IscaGATA456a    ----EYAGF- -GEARECVNC GAISTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGSTRPIVK  
TcasGATA456bb   VADGSMEFQF -GEGRECVNC GAISTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGMNRPLIK  
AmelGATA456bb   ---------F -GEGRECVNC GAISTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGMNRPLIK  
DmelPannier     --ESAMDFQF -GEGRECVNC GAISTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGMNRPLIK  
AgamGATA456bb   -----MDFQF -GEGRECVNC GAISTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGMNRPLIK  
LgigGATA456Na   --HDYFADL- --EGRECVNC GAISTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGINRPLIK  
PdumGATA456     ------GDYF -GEGRECVNC GAISTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGLNRPLIK  
HsapGATA4       -------DDF -SEGRECVNC GAMSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGINRPLIK  
MmusGATA4       ----DMFDDF -SEGRECVNC GAMSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGINRPLIK  
GgalGATA4       ----EFFDDY -SEGRECVNC GAMSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGINRPLFK  
XlavGATA4       ----EFFDDF -SEGRECVNC GAMSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGINRPLIK  
DrerGATA4       ---RVFDDL- --RGRECVNC GAMSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGINRPLVK  
HsapGATA6       -------EDL -SESRECVNC GSIQTPLWRR DGTGHYLCNA C--------- --GLY--SKM -NGLSRPLIK  
MmusGATA6       ----DLLEDL -SESRECVNC GSIQTPLWRR DGTGHYLCNA C--------- --GLY--SKM -NGLSRPLIK  
GgalGATA6       ----ELLEDL -SESRECVNC GSIQTPLWRR DGTGNYLCNA C--------- --GLY--TKM -NGLSRPLIK  
XlavGATA6b      ----DVLDEL -PESRECVNC GSVQTPLWRR DGTGHYLCNA C--------- --GLY--SKM -NGLSRPLIK  
XlavGATA6a      ----DVLDEL -PESRECVNC GSVQTPLWRR DGTGHFLCNA C--------- --GLY--SKM -NGLSRPLIK  
DrerGATA6       ----DLLEEM -VESRECVNC GSMSTPLWRR DGTGHFLCNA C--------- --GLY--SKM -NGLSRPLIK  
CcapGATA456Na   -------DYY -VEGRECVNC GAMSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGVNRPLVK  
LgigGATA456Nb   --QDYYADL- --EGRECVNC GALSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NSVNGAILK  
HsapGATA5       -------EFP -GEGRECVNC GALSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGVNRPLVR  
MmusGATA5       --PDFLEEFP -GEGRECVNC GALSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGVNRPLVR  
XlavGATA5b      ---EFLEEFH -GEGRECVNC GAMSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGINRPLIK  
XlavGATA5a      ---EFLEEFP -GEGRECVNC GAMSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGMNRPLIK  
GgalGATA5       ---EYLEEFP -GDGRECVNC GAMSTPLWRK DGTGHYLCNA C--------- --GLY--HKM -NGINRPL-K  
DrerGATA5       ---DMLDDLP -CEGRECVNC GSISTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGINRPLIK  
CcapGATA456Nb   -----QSDYF -CEGRECVNC GAMSTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGLNRPMMK  
DpulGATA456bb   --------SY -LEGRECVNC GSISTPLWRR DGTGHYLCNA C--------- --GLY--HKM NNGINRPLLK  
DmelGATAsrp     -----DADYF -TEGRECVNC GAISTPLWRR DNTGHYLCNA C--------- --GLY--MKM -NGMNRPLIK  
AgamGATA456ba   --------LF -TEGRECVNC GAIQTPLWRR DGTGHYLCNA C--------- --GLY--HKM -NGMNRPLVK  
DpulGATA456ba   ---------- --DGRECVNC GSISTPLWRR DGTGHYLCNA C--------- --GLY--HKM NNGTQRPLIK  
TcasGATA456a    ---------- ----KECVNC GASVTPLWRR DGTGHYLCNA C--------- --GLY--NKI -NGVNRPPVR  
DlacGATA123b    --KNNKKANS -NEGRECVNC GATNTPLWRR DGQGNYLCNA C--------- --GLY--QKM -NGQNRPLIK  
DpulGATA456a    ---------- MLEGRECANC SAIATPLWRR DGNNHYLCNA C--------- --GLY---KL TNGTNRPPVR  
LgigGATA456Nc   --ISANDDFY -SEGRECVVC GAMSTPLWRR DGTGHYICNA C--------- --GIY--HKM -AANGRPESK  
TcasGATA456bb   ---------- ---------- ---------- ---------- ---------- ---------- ----------  
AmelGATA456bb   ---------- ---------- ---------- ---------- ---------- ---------- ----------  



AgamGATA456bb   ---------- ---------- ---------- ---------- ---------- ---------- ----------  
DmelGATAd       ---------- ---------- -SEATPDDKK DKRNINLFNA I--------- ---------- -PGAQK----  
CcapGATA456Nc   --YGSPAMEG -GVGRECANC GSTYAPLWRW NGTGHLLCNA C--------- --GV---HVM -SGFAKPVMK  
AgamGATA456a    --------AA PPEHRECVNC GSSDTPLWRR DIVGHTLCNA C--------- --ALY--TRQ NPGTNRPPNR  
IscaGATAbb      ---ERLQEFY SNESKECVNC GAISTPLWRR DCTGHYLCNA C--------- --GLY--SKM -NGANRPLMR  
PnigGATA123a    --KIKEGEIF -IDRRQCVNC GARQTPLWRR DYLGYYICNA C--------- --GLY--HRI -NGTNRPLFK  
PtenGATA123a    --KMKEGDIL -IDRRQCVNC GARQTPLWRR DWRGHYICNA C--------- --GLY--HKM -NGINRPFIK  
AmelGATA456a    ---------- ----KECPNC -AILTNVLRR DETGNYVCQN C--------- ---IYAANKI -NGINRSSIK  
CcapGATA456Nd   ---------- ---GHTCTNC GTTKTTTWRR NLTGEPLCNA C--------- --GCYLKLHK -VSIGSTLFL  
SmedGATA456-2   EYSKSDVNSS -NRAKECVIC GMENGDTYHQ DGNGNFHCLN CVRKNPCVNP SLDLIPSYKK -SQMNKNLAR  
SpolGATA456B    EYSKSDVNSS -NRAKECVIC GMENGDTYHQ DGNENFHCLN CVRKNPCVNP SLDLIPSYKK -NQMNKNLAR  
DlacGATA456b    SQYQKSADNG -NREKECVKC GIVTGELYRR DINGNFLCHN CFCA----ST SMDMLPLHKR -NNY-KTMSR  
PnigGATA456b    FQYPKASDNG -NKEKECVKC GMMTGQLCHQ DTNGHFLCYN CFCASSFSSS SIDMIPLHKR -NNYSKTLSR  
PtenGATA456b    ---------- ---------- ----GQLCHQ DTNGHFLCYN CYCASSFSSS SIDIIPLHKR -NNYSKTLSR  
PtorGATA456b    ----NNGDNG -LREKECVKC GKVTEDLSCR DTNGHLLCLN CFCANSFANT SIDLLPLHKR -SNYSKSLSR  
DmelGATAe       ---TASSTSS PNHELKCENC ---HGPFLRK GSE--YFCPN C--------- --PAF--MRM APRITQRQAK  
 
 
                ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
                         80         90        100        110        120        130        140               
SmedGATA456-1   QV--SSSTEN EFMKKS---- ---------- -NANFQQYGK RSDLECSNCK ITKTSLWRRN NEGEPVCNAC  
SpolGATA456A    QV--SSSTEN EFMKKS---- ---------- -NANFQQYGK RSDLECSNCK ITKTSLWRRN NEGEPVCNAC  
DlacGATA456a    PI--STTTET DFIKRS---- ---------- -NGTFQQYGK RSDLECSNCK ITKTSLWRRN NEGEPVCNAC  
PtorGATA456a    QI--STTTET EFIKRA---- ---------- -NGTFQQYGK RSDLECSNCK ITKTSLWRRN NEGEPVCNAC  
PnigGATA456a    QI--SSTTET DFIKRS---- ---------- -NGTFQQYGK RSDLECSNCK ITKTSLWRRN NEGEPVCNAC  
PtenGATA456a    QI--SSTTET DFIKRS---- ---------- -NGTFQQYGK RSDLECSNCK ITKTSLWRRN NEGEPVCNAC  
SmedGATA123b    PK--RRL--- ---------- ---------- ------SASR RTGTICSNCN TSTTTLWRRN SNGEPVCNAC  
SpolGATA123b    PK--RRL--- ---------- ---------- ------SASR RTGTICSNCN TSTTTLWRRN SNGEPVCNAC  
SmedGATA123a    PK--RRL--- ---------- ---------- ------SSAR KVGTTCINCG TNHTTLWRRN QQGDSVCNAC  
Spol_GATA123a   PK--RRL--- ---------- ---------- ------SSAR KVGTTCINCG TNHTTLWRRN QQGDSVCNAC  
PtorGATA123a    PK--RRL--- ---------- ---------- ------SSSR KIGTTCINCG TTHTTLWRRN HQGDSVCNAC  
DlacGATA123a    PK--RRL--- ---------- ---------- ------SSSR KIGTTCINCG TTHTTLWRRN HQGDSVCNAC  
IscaGATA123     PK--RRL--- ---------- ---------- ------SAAR RAGTSCANCK TTTTTLWRRN QNGEPVCNAC  
DpulGATA123     PK--RRL--- ---------- ---------- ------SAAR RAGTTCANCK TTMTTLWRRN HNGEPVCNAC  
TcasGATA123     PK--RRL--- ---------- ---------- ------SAAR RAGTSCANCK TTTTTLWRRN QNGEPVCNAC  
AgamGATA123     PK--RRL--- ---------- ---------- ------SAAR RAGTSCANCK TTTTTLWRRN QGGEPVCNAC  
AmelGATA123     PK--RRL--- -----S---- ---------- -LMSLQSAAR RAGTSCANCK TATTTLWRRN QAGEPVCNAC  
DmelGATAgrain   PK--RRL--- -----T---- ---------- -LQSLQSAAK RAGTSCANCK TTTTTLWRRN ASGEPVCNAC  
HsapGATA2       PK--RRL--- ---------- ---------- ------SAAR RAGTCCANCQ TTTTTLWRRN ANGDPVCNAC  
MmusGata2       PK--RRL--- ---------- ---------- ------SAAR RAGTCCANCQ TTTTTLWRRN ANGDPVCNAC  
GgalGATA2       PK--RRL--- ---------- ---------- ------SAAR RAGTCCANCQ TTTTTLWRRN ANGDPVCNAC  
XlavGATA2       PK--RRL--- ---------- ---------- ------SAAR RAGTCCANCQ TSTTTLWRRN ANGDPVCNAC  
DrerGATA2       PK--RRL--- ---------- ---------- ------SAAR RAGTCCANCQ TTTTTLWRRN GNGDPVCNAC  
HsapGATA3       PK--RRL--- ---------- ---------- ------SAAR RAGTSCANCQ TTTTTLWRRN ANGDPVCNAC  
MmusGATA3       PK--RRL--- ---------- ---------- ------SAAR RAGTSCANCQ TTTTTLWRRN ANGDPVCNAC  
GgalGATA3       PK--RRL--- ---------- ---------- ------SAAR RAGTSCANCQ TTTTTLWRRN ANGDPVCNAC  
XlavGATA3       PK--RRL--- ---------- ---------- ------SAAR RAGTSCANCQ TTTTTLWRRN ANGDPVCNAC  
DrerGATA3       PK--RRL--- ---------- ---------- ------SAAR RAGTSCANCQ TTTTTLWRRN ANGDPVCNAC  
CcapGATA123     PK--RRL--- ---------- ---------- ------SAAR RAGTNCANCG TTTTTLWRRN HNGDPVCNAC  
PdumGATA123     PK--RRL--- ---------- ---------- ------SAAR RAGTSCANCG TTTTTLWRRN HNGDPVCNAC  
LgigGATA123     PK--RRLVST RLWRRNHNGD PVCNACGLYY KLHNVSSAAR RAGTNCANCG TTTTTLWRRN HNGDPVCNAC  
NvGata          PK--RRL--- ---------- ---------- ------SAAR RAGTSCANCH TTQTTLWRRN QNGDPVCNAC  
HsapGATA1       PK--KRL--- ---------- ---------- ------IVSK RAGTQCTNCQ TTTTTLWRRN ASGDPVCNAC  
MmusGATA1       PK--KRM--- ---------- ---------- ------IVSK RAGTQCTNCQ TTTTTLWRRN ASGDPVCNAC  
GgalGATA1       PK--KRL--- ---------- ---------- ------LVSK RAGTVCSNCQ TSTTTLWRRS PMGDPVCNAC  
XlavGATA1a      PK--KRL--- ---------- ---------- ------IVSK RAGTQCSNCH TSTTTLWRRN ASGDPVCNAC  
DrerGATA1       PK--KRL--- ---------- ---------- ------IVSK RAGTQCANCH TSTTTLWRRN ASGEPVCNAC  
PtorGATA123b_   PK--RRL--- ---------- ---------- ------SASR RTGTICSNCN TSTTTLWRRN TNGEPVCNAC  
PnigGATA123b_   PK--RRL--- ---------- ---------- ------SASR RTGTICSNCN TSTTTLWRRN TNGEPVCNAC  
PtenGATA123b_   PK--RRL--- ---------- ---------- ------SASR RTGTICSNCN TSTTTLWRRN TNGEPVCNAC  
IscaGATAba      TP--RRL--- ---------- ---------- ------SASR RVGLTCSNCE TSTTSLWRRN NVGEPVCNAC  
TcasGATA456ba   QP--RRL--- ---------- ---------- ------SASR RVGLTCTNCH TSTTSLWRRN TVGEPVCNAC  
AmelGATA456ba   QP--RRL--- ---------- ---------- ------SASR RVGTSCSNCQ TTMTSLWRRN TLGEPVCNAC  
IscaGATA456a    PQ--RRP--- ---------- ---------- ------SVSR RVGLCCSNCG TTTTTLWRRN NEGEPVCNAC  
TcasGATA456bb   PS--KRL--- ---------- ---------- ----VSTATR RLGLCCTNCG TRTTTLWRRN NDGEPVCNAC  
AmelGATA456bb   PS--KRL--- ---------- ---------- ------TATR RLGLCCTNCG TRTTTLWRRN NEGEPVCNAC  
DmelPannier     PS--KRL--V SA-------- ---------- ------TATR RMGLCCTNCG TRTTTLWRRN NDGEPVCNAC  
AgamGATA456bb   PS--KRL--V SVSIQF---- ---------- -PYHMQTATR RLGLCCTNCG TRTTTLWRRN NDGEPVCNAC  
LgigGATA456Na   PQ--RRL--- ---------- ---------- -----VSASR RMGLSCSNCH TSTTTLWRRN NEGEPVCNAC  
PdumGATA456     PQ--RRL--- ---------- ---------- ------SASR RVGLSCANCH TTTTTLWRRN NEGEPVCNAC  
HsapGATA4       PQ--RRL--- ---------- ---------- ------SASR RVGLSCANCQ TTTTTLWRRN AEGEPVCNAC  
MmusGATA4       PQ--RRL--- ---------- ---------- ------SASR RVGLSCANCQ TTTTTLWRRN AEGEPVCNAC  
GgalGATA4       PQ--RRL--- ---------- ---------- ------SASR RVGLSCANCH TTTTTLWRRN AEGEPVCNAC  
XlavGATA4       PQ--RRL--- ---------- ---------- ------SASR RVGLSCANCH TTTTTLWRRN AEGEPVCNAC  
DrerGATA4       PQ--RRL--- ---------- ---------- ------SASR RVGLSCTNCQ PTTTTLWRRN AEGEPVCNAC  
HsapGATA6       PQ--KRV--- ---------- ---------- ------PSSR RLGLSCANCH TTTTTLWRRN AEGEPVCNAC  
MmusGATA6       PQ--KRV--- ---------- ---------- ------PSSR RLGLSCANCH TTTTTLWRRN AEGEPVCNAC  
GgalGATA6       PQ--KRV--- ---------- ---------- ------PSSR RLGLSCANCH TTTTTLWRRN AEGEPVCNAC  
XlavGATA6b      PQ--KRV--- ---------- ---------- ------PSSR RIGLACANCH TTTTTLWRRN TEGEPVCNAC  
XlavGATA6a      PQ--KRV--- ---------- ---------- ------PSSR RIGLACANCH TSTTTLWRRN TEGEPVCNAC  
DrerGATA6       PQ--KRM--- ---------- ---------- ------SSSR RIGLSCANCQ TSTTTLWRRN AEGEPVCNAC  
CcapGATA456Na   PQ--RRI--- ---------- ---------- ------QGSR RLGLQCANCS TTTTTLWRRN NEGEPVCNAC  
LgigGATA456Nb   PQ--RRL--- ---------- ---------- ------SASR RIGLSCSNCH TSTTTLWRRN NEGEPVCNAC  
HsapGATA5       PQ--KRL--- ---------- ---------- ------SSSR RAGLCCTNCH TTNTTLWRRN SEGEPVCNAC  



MmusGATA5       PQ--KRL--- ---------- ---------- ------SSSR RSGLCCSNCH TATTTLWRRN SEGEPVCNAC  
XlavGATA5b      PQ--KRL--- ---------- ---------- ------SSSR RAGLCCTNCH TSTTTLWRRN SEGEPVCNAC  
XlavGATA5a      PQ--KRL--- ---------- ---------- ------SSSR RAGLCCTNCH TSTTTLWRRN SEGEPVCNAC  
GgalGATA5       PQ--KRL--- ---------- ---------- ------SSSR RAGLCCTNCH TTNTTLWRRN AEGEPVCNAC  
DrerGATA5       PQ--KRL--Q ---------- ---------- ------STSR RAGLCCTNCH TSTTTLWRRN AEGEPVCNAC  
CcapGATA456Nb   PQ--KRM--- ---------- ---------- ------CASR RMGLQCANCQ TSTTTLWRRN ADGEPVCNAC  
DpulGATA456bb   PP--RRL--L ---------- ---------- ------SATR RLGLCCTNCG TTTTTLWRRN AEGEPVCNAC  
DmelGATAsrp     QP--RRL--- ---------- ---------- ------SASK RAGLSCSNCH TTHTSLWRRN PAGEPVCNAC  
AgamGATA456ba   QP--RRLVKD PVNQSF---- ---------- -NYPHQSSAR RVGLQCSNCN TTNTSLWRRN QVGEPVCNAC  
DpulGATA456ba   QT--RRL--- ---------- ---------- ------STTR RLGLRCANCA TTTTSLWRRN NQGETVCNAC  
TcasGATA456a    PP-------- ---------- ---------- --------KK RNGVQCANCK TGNTTLWRRN NQGEPVCNAC  
DlacGATA123b    PK--RRL--- ---------- ---------- ------SASR RTGTICSNCN TSTTTLWRRN TNGEPVCNAC  
DpulGATA456a    QP--PS---- ---------- ---------- ------SGNR RAGLTCSNCN TSTTTLWRRN ANGEPVCNAC  
LgigGATA456Nc   PN--LTE--- ----NR---- ---------- -TVSLGFSSR RMGLACANCM TSTTTLWRRN AEGEPVCNAC  
TcasGATA456bb   ---------- ---------- ---------- --------AR RVDLSCTNCG TQTTTIWRRN MKGEMVCNAC  
AmelGATA456bb   ---------- ---------- ---------- --------AK KVDMSCTNCG TMTTTIWRRN MKGEMVCNAC  
AgamGATA456bb   ---------- ---------- ---------- -------NSQ QKDMSCTNCG TTTTTIWRRN IRGEMVCNAC  
DmelGATAd       ---------- ---------- ---------- ---------- --DMSCSNCG TLTTTIWRRS VRGEMVCNAC  
CcapGATA456Nc   TSGGRRV--- ---------- ---------- ------SVSR RVGLSCANCH TSTTTLWRRN NEGEPVCNAC  
AgamGATA456a    SQ--KAKQT- ---VVS---- ---------- -GTPPAQGNR RSGVTCANCQ TTTTTLWRRN NQGDPVCNAC  
IscaGATAbb      PP-------- ---------- ---------- ---------- ---------- ---------- ----------  
PnigGATA123a    PK--RRL--- ---------- ---------- -------STR KMGTSCINCG TTHTTLWRRN QQGDSVCNAC  
PtenGATA123a    QK--QKL--- ---------- ---------- --------SR KMGASCINCG TTHTTLWRRN QQGDSVCNAC  
AmelGATA456a    ---------- ---------- ---------- ---------R RTGVQCANCR TSNTTLWRRN NNGEPVCNAC  
CcapGATA456Nd   PL--RMA--- ---------- ---------- ------SSSS RETHNCANCG TQQTTMWRRN TDGEPVCNAC  
SmedGATA456-2   KQ-------- ---------- ---------- -------TAK RTGLQCSNCK TENTTLWRRN SEGQPVCNAC  
SpolGATA456B    KQ-------- ---------- ---------- -------TAK RTGLQCSNCK TENTTLWRRN SEGQPVCNAC  
DlacGATA456b    KQ-------- ---------- ---------- -------TAK RTGLLCSNCK SDHTTLWRRN AEGQPVCNAC  
PnigGATA456b    KQ-------- ---------- ---------- -------TAK RTGLLCSNCK SDHTTLWRRN AEGLPVCNAC  
PtenGATA456b    KQ-------- ---------- ---------- -------TAK RTGLLCSNCK SDHTTLWRRN AEGLPVCNAC  
PtorGATA456b    KQ-------- ---------- ---------- -------TAK RSGLLCSNCK SDHTTLWRRN AEGQPVCNAC  
DmelGATAe       PK--AAA--- ---------- ---------- -----APNNR RNGVTCANCQ TNSTTLWRRN NEGNPVCNAC  
 
 
                ....|....| ....|....| ....|....| ....|.. 
                        150        160        170             
SmedGATA456-1   GLYYKLHKSL RPLSMRKEGI QTRKRKRKTQ MKPVSTH 
SpolGATA456A    GLYYKLHKSL RPLSMRKEGI QTRRRKRKTQ MKPVSTH 
DlacGATA456a    GLYYKLHKSL RPLSMRKEGI QTRKRKRKGQ MKPVTNQ 
PtorGATA456a    GLYYKLHKSL RPLSMRKEGI QTRKRKRKSQ LKPVNSQ 
PnigGATA456a    GLYYKLHKSL RPLSMRKEGI QTRKRKRKSQ LKPVSSQ 
PtenGATA456a    GLYYKLHKSL RPLSMRKEGI QTRKRKRKSQ LKPVNNQ 
SmedGATA123b    GLYFKLHSVS RPPTMKKEGI QTRNRKVSHK SKRRRSE 
SpolGATA123b    GLYFKLHSVS RPPTMKKEGI QTRNRKVSHK SKRRRSE 
SmedGATA123a    GLYYKLHHIS RPISMKKDLI QTRNRKITKS KKKKEFD 
Spol_GATA123a   GLYYKLHHIS RPISM----- ---------- ------- 
PtorGATA123a    GLYYKLHHIN RPISMKKDLI QTRNRKITKS KKKRDFD 
DlacGATA123a    GLYYKLHHIN RPISMKKDLI QTRNRKITKS KKKRDFD 
IscaGATA123     GLYFKLHNVN RPLTMKKEGI QTRNRKLSSK SKKKKGL 
DpulGATA123     GLYYKLHNVN RPLTMKKEGI QTRNRKLSSK SKKKKG- 
TcasGATA123     GLYYKLHNVN RPLTMKKEGI QTRNRKLSSK SKKKKSG 
AgamGATA123     GLYYKLHNVN RPLTMKKEGI QTRNRKLSSK SKKKKGI 
AmelGATA123     GLYYKLHNVN RPLTMKKEGI QTRNRKLSSK SKKKKAG 
DmelGATAgrain   GLYYKLHNVN RPLTMKKEGI QTRNRKLSSK SKKKKGL 
HsapGATA2       GLYYKLHNVN RPLTMKKEGI QTRNRKMSNK SKKSKKG 
MmusGata2       GLYYKLHNVN RPLTMKKEGI QTRNRKMSSK SKKSKKG 
GgalGATA2       GLYYKLHNVN RPLTMKKEGI QTRNRKMSNK SKKSK-- 
XlavGATA2       GLYYKLHNVN RPLTMKKEGI QTRNRKMSNK SKKNK-- 
DrerGATA2       GLYYKLHNVN RPLTMKKEGI QTRNRKMSSK SKRSK-- 
HsapGATA3       GLYYKLHNIN RPLTMKKEGI QTRNRKMSSK SKKCKKV 
MmusGATA3       GLYYKLHNIN RPLTMKKEGI QTRNRKMSSK SKKCK-- 
GgalGATA3       GLYYKLHNIN RPLTMKKEGI QTRNRKMSSK SKKCK-- 
XlavGATA3       GLYYKLHNIN RPLTMKKEGI QTRNRKMSSK SKKSK-- 
DrerGATA3       GLYYKLHNIN RPLTMKKEGI QTRNRKMSSK SKKSK-- 
CcapGATA123     GLYYKLHNVN RPLTMKKDGI QTPNPKMS-- ------- 
PdumGATA123     GLYYKLHSVN RPLTMKKDGI QTRNRKMSTK SKKKKGG 
LgigGATA123     GLYYKLHNVN RPLTMKKDGI QTRNRKMSTK SKKGKKG 
NvGata          GLYWKLHAVN RPLSMKKDGI QTRNRKVSSK SKNKNK- 
HsapGATA1       GLYYKLHQVN RPLTMRKDGI QTRNRKASGK GKKKRGS 
MmusGATA1       GLYFKLHQVN RPLTMRKDGI QTRNRKASGK GKKKRGS 
GgalGATA1       GLYYKLHQVN RPLTMRKDGI QTRNRKVSSK GKKRRP- 
XlavGATA1a      GLYYKLHNVN RPLTMKKEGI QTRNRKVSSR SKKKK-- 
DrerGATA1       GLYFKLHNVN RPLTMKKDGI QTRNRKVSNR NKKGK-- 
PtorGATA123b_   GLYFKLHSVS RPPTMKKDGI QTRNRKVSQK SKRRRSE 
PnigGATA123b_   GLYFKLHSVS RPPTMKKDGI QTRNRKVSQK GKRRRSE 
PtenGATA123b_   GLYFKLHSVS RPPTMKKDGI QTRNRKVSQK GKRRRSE 
IscaGATAba      GLYFRLHGVN RPLAMKKDSI QTRKRKPKNS SSGSGSS 
TcasGATA456ba   GLYFKLHGVN RPLAMKKDSI QTRKRKPKGS KDSNSRN 
AmelGATA456ba   GLYFKLHGVN RPHTMKKDSI QTRKRKPKGG MKSSDTP 
IscaGATA456a    GLYFKLHNV- ---------- ---------- ------- 
TcasGATA456bb   GLYFKLHGVN RPLAMRKDGI QTRKRKNSAA AAAAAAV 
AmelGATA456bb   GLYFKLHGVN RPLAMRKDGI QTRKRKPKKT PEPNARS 
DmelPannier     GLYYKLHGVN RPLAMRKDGI QTRKRKPKKT GSGSAVG 
AgamGATA456bb   GLYFKLHGVN RPLAMRKDGI QTRKRKPKKT GGSGGSA 



LgigGATA456Na   GLYYKLHGVH RPLAMKKDGI QTRKRKPKSK ERSPHKT 
PdumGATA456     GLYYKLHGVN RPLAMKKEGI QTKKKK---- ------- 
HsapGATA4       GLYMKLHGVP RPLAMRKEGI QTRKRKPKNL NKSKTPA 
MmusGATA4       GLYMKLHGVP RPLAMRKEGI QTRKRKPKNL NKSKTPA 
GgalGATA4       GLYMKLHGVP RPLAMRKEGI QTRKRKPKNL NKTKTP- 
XlavGATA4       GLYMKLHGVP RPLAMKKEGI QTRKRKPKNL SKSKTLT 
DrerGATA4       GLYMKLHGVP RPLAMKKEGI QTRKRKPKNI SKTKPGS 
HsapGATA6       GLYMKLHGVP RPLAMKKEGI QTRKRKPKNI NKSKTCS 
MmusGATA6       GLYMKLHGVP RPLAMKKEGI QTRKRKPKNI NKSKACS 
GgalGATA6       GLYMKLHGVP RPLAMKKEGI QTRKRKPKNI NKSKAC- 
XlavGATA6b      GLYMKLHGVP RPLAMKKEGI QTRKRKPKNL NKSKSSS 
XlavGATA6a      GLYMKLHGVP RPLAMKKEGI QTRKRKPKTL NKSKSSS 
DrerGATA6       GLYTKLHGVP RPLAMKKEGI QTRKRKPKSL SKVKGSS 
CcapGATA456Na   GLYYKLHQVN RPISMKKDGI QTRKRKPKGS GKSKSKH 
LgigGATA456Nb   GLYYKLHGVN RPLAMKKDGI QTRKRKPKGQ GKTKSSS 
HsapGATA5       GLYMKLHGVP RPLAMKKESI QTRKRKPKTI AKARGSS 
MmusGATA5       GLYMKLHGVP RPLAMKKESI QTRKRKPENP AKIKGSS 
XlavGATA5b      GLYMKLHGVP RPLAMKKESI QTRKRKPKNI GKGKTST 
XlavGATA5a      GLYMKLHGVP RPLAMKKESI QTRKRKPKNI GKGKTST 
GgalGATA5       GLYMKLHGVP RPLAMKKESI QTRKRKPKNI TKGKTST 
DrerGATA5       GLYMKLHGVP RPLAMKKKK- ---------- ------- 
CcapGATA456Nb   GLYFKLHGVH RPMSMRKDGI QTRKRKPKNL NKGPSK- 
DpulGATA456bb   GLYHKLHGVN RPLAMRKDGI QTRKRKPKSN SA----- 
DmelGATAsrp     GLYYKLHSVP RPLTMKKDTI QKRKRKPKGT KSEKSKS 
AgamGATA456ba   GLYYKLHNVN RPLAMKKDNI QSRKRKPKGS KNSDGNG 
DpulGATA456ba   GLYFKLHGVN RPLAMKKDNI QTRKRKRKGD TTPVNKV 
TcasGATA456a    GLYFKLHNVN RPLSMKKEGI QTRKRRPKSS NSHSQPA 
DlacGATA123b    GLYFKLHSVS RPP------- ---------- ------- 
DpulGATA456a    GLYFKLHNVC RPLAMKKEGI QTRKRKPKAG TPSGAPT 
LgigGATA456Nc   GLYYKLHQVN RPMSMKKDGI QTRKRKPRTP SKLKTSP 
TcasGATA456bb   GLYYKLHGID RPHTMRRDTI HTRRRR---- ------- 
AmelGATA456bb   GLYYKLHGVN RPVTMRRDTI HTRRRRPKGE KPTRHRK 
AgamGATA456bb   GLYFKLHGVN RPHTMRRDTI HTRRRR---- ------- 
DmelGATAd       GLYFKLHGVN RPHSMRRDTI HTRRRRPKEL ERSKKKH 
CcapGATA456Nc   GLYFKLHGVN RPMSMKKEGI QTRKRKPKGS GKQKSSP 
AgamGATA456a    GLYYKLHSVN RPLTMKKDGI QTRKRKPKSS QQIQPMN 
IscaGATAbb      ---------K RPV------- ---------- ------- 
PnigGATA123a    GLYFKLHHIH RPMSMKKESI QTRHRKVNKF KKKSYPF 
PtenGATA123a    GLYFKLHHVH RPMSMKKESI QTRRRKATKY KSHPFEH 
AmelGATA456a    GLYYKLHNVN RPLSMKKEGI QTRKRKPKNN SGISGNL 
CcapGATA456Nd   GLYFKLHKVN RPLSMVKGEI QSRRRKPKSS SSPGIMP 
SmedGATA456-2   GLYYRLHKTH RPPTMRKEIL QSRKRKTKKK QTMCMKY 
SpolGATA456B    GLYYRLHKTH RPPTMRKEIL QSRKRKTKKK QTMSMKY 
DlacGATA456b    GLYYRLHKTA RPPSMRKETL QTRKRKTKRK PSLCMKY 
PnigGATA456b    GLYYRLHKTA RPPSMRKETL QTRKRKTKRK PSICMKY 
PtenGATA456b    GLYYRLHKTA RPPSMRKETL QTRKRKTKRK PNICMKY 
PtorGATA456b    GLYFRLHKTA RPPSMRKETL QTRKRKTKRK PSFGMKY 
DmelGATAe       GLYYKLHNMN RPLSMKKEGI QKRKRKPKNN GG----- 

Suppl. Fig. 2. Alignment of the conserved dual zinc-finger domain of GATA transcription factors corresponding to the phylogenetic analysis 
shown in Sup Fig. 1. Zn-finger motives are boxed. Abbreviations are indicated in Supp. Fig.1.



Suppl. Fig. 3. Expression patterns of Smed-gata456-1 and Smed-gata456-2. (A) Expression pattern of Smed-gata456-1 in intact wild type animals 
and 1 day after irradiation, as determined by whole mount in situ hybridization. (B) Expression pattern of Smed-gata456-1 at 2 days of regeneration 
as determined by whole mount in situ hybridization. Asterisks indicate regenerating gut branches. (C) Expression pattern of Smed-gata456-2 in intact 
animals as determined by whole mount in situ hybridization. The anterior end is oriented to the left. dr, days of regeneration. Scale bar: 500 mm.



Suppl. Fig. 4. Smed-gata456-1(RNAi) is lethal in regenerating animals. (A) Quantitative real time PCR (qRT-PCR) for Smed-gata456-1 in control and 
RNAi animals after 8 days of regeneration. Error bars represent the standard error of the mean. Data were analyzed by Student’s t-test. **P<0.001. 
(B) Live regenerating control and Smed-gata456-1(RNAi) heads after 5 days of regeneration. (C) Graph showing survival of Smed-gata456-1(RNAi) 
regenerating heads (n=41). (D) Live regenerating control and Smed-gata456-1(RNAi) trunks after 8 days of regeneration. (E) Graph showing survival of 
Smed-gata456-1(RNAi) regenerating trunks (n=49). Red arrowheads indicate lesions. dr, days of regeneration. The anterior end is oriented to the left. 
Scale bar: 500 mm.



Suppl. Fig. 5. Gut cells disappearance after Smed-gata456-1(RNAi) in regenerating animals. Immunohistochemistry using the muscular antibody 
6G10 (green) combined with nuclear DAPI staining (blue) in transverse sections of a regenerating tail at 8 days of regeneration. The images correspond 
to the ones shown in Fig. 1G. Scale bar: 100 mm.



Suppl. Fig. 6. Anterior mediolateral patterning is 
impaired in regenerating Smed-gata456-2(RNAi) 
animals. (A) Live regenerating control and Smed-ga-
ta456-2(RNAi) animals after 12 days of regeneration. 
(B) Immunohistochemistry with the eye marker anti-
arrestin. (C) Whole mount in situ hybridization for the 
anterior marker notum. Arrowheads indicate lateral-
most notum-expressing cells, which collapse in the 
midline of Smed-gata456-2(RNAi) animals. (D) Whole 
mount in situ hybridization for the brain branch marker 
gpas, showing the fusion of the two cephalic ganglia 
in Smed-gata456-2(RNAi) animals. (E) Quantification 
of mitotic cells by anti-H3P immunohistochemistry in 
the postblastema after 6 hours (n=5 controls and n=4 
Smed-gata456-2(RNAi) animals) and 48 hours (n=5 
controls and n=4 Smed-gata456-2(RNAi) animals) of 
regeneration. Error bars represent the standard error 
of the mean. Data were analyzed by Student’s t-test. 
Differences are considered significant at P<0.05. (F) 
Whole mount fluorescent in situ hybridization for the 
intestinal marker pk-1, showing the anterior region of 
a regenerating trunk. (G) Whole mount fluorescent 
in situ hybridization for the intestinal marker pk-1, 
showing the posterior region of a regenerating trunk. 
(H) Quantification of the relative length of the anterior 
gut branch with respect to the prepharyngeal region. 
Error bars represent the standard error of the mean. 
Data were analyzed by Student’s t-test. *P<0.05. 
Scale bars: 500 mm in A; 50 mm in B; 150 mm in 
C-D; 200 mm in F-G. Experiments were performed 
in regenerating trunks after 12 days of regeneration, 
following 2 weeks of injection and regeneration.



Suppl. Fig. 7. Smed-gata456-1(RNAi) phenotype in intact animals. (A) Live intact control and Smed-gata456-1(RNAi) animals, 12 days after the last 
dsRNA injection. (B) Graph showing survival of Smed-gata456-1(RNAi) intact animals (n=52). Red arrowheads indicate lesions. dai, days after the last 
injection. The anterior end is oriented to the left. (C) Immunohistochemistry using the muscular antibody 6G10 (green) combined with nuclear DAPI 
staining (blue) in transverse sections of an intact animal 12 days after the last injection. The images correspond to the ones shown in Fig. 3A. dai, days 
after injection. Scale bars: 500 mm in A; 100 mm in C.



Suppl. Fig. 8. Apoptosis is unaffected in Smed-gata456-1(RNAi) animals. (A) Immunohistochemistry using the muscular antibody 6G10 (green) 
combined with nuclear DAPI staining (blue) in transverse sections of the head region of an intact animal 6 and 8 days after the last dsRNA injection. The 
clear disruption of the gastrodermis at 8 days but not at 6 days after the last dsRNA injection indicates that at this time point the gut phenotype is set 
up. (B) Quantification of caspase-3 activity in intact animals 6 and 8 days after the last dsRNA injection (n=3). Error bars represent the standard error of 
the mean. Data were analyzed by Student’s t-test. *P<0.05; differences are considered significant at P<0.05. (C) TUNEL staining in transverse sections 
corresponding to pre-pharyngeal, pharyngeal and tail regions of intact animals 8 days after the last dsRNA injection. Sections are also immunostained 
with the muscular antibody 6G10 (green) and DAPI (blue). Arrows point to TUNEL + cells. Scale bars: 50 mm in A; 100 mm in C.


