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Supplementary Material 

Suppl. Fig 1. IPIP27 sequence alignment 

IPIP27 homologues from the indicated organisms are shown. The N-terminal PH 

domain is indicated with a black box. The conserved F and H residues required for 

OCRL1 and Inpp5b binding are highlighted by red boxes. The EI motif required for 

efficient binding to OCRL1 and Inpp5b is shown in a pink box. The OCRL1/Inpp5b 

binding site is contained within a predicted helical region, underlined in black. 

 

Suppl. Fig 2. Mapping of the OCRL1/Inpp5b binding region in IPIP27A and B  

GFP-tagged truncations of IPIP27A and B were expressed in HeLa cells and tested 

for interaction with insect cell expressed OCRL1 and Inpp5b. Bound proteins were 

eluted and Western blotted with anti-GFP antibodies. 

 

Suppl. Fig 3. Controls for GFP-IPIP27 expression 

A. Analysis of levels of transfected IPIPs. HeLa cells were untransfected (UT) or 

transfected with 1-25 ng DNA encoding GFP-IPIP27A or B and analyzed by Western 

blotting with the indicated antibodies. The bottom row indicates endogenous IPIP27, 

while the row above shows the GFP-transfected protein detected with anti-IPIP27 

antibody. The asterisks indicate non-specific proteins that cross-react with the IPIP27 

antibodies. B. hTERT-RPE1cells were transfected with Myc-tagged IPIP27A, 

labelled with antibodies to EEA1 and analyzed by immunofluorescence microscopy. 

Arrowheads indicate endosomes positive for Myc-IPIP27A and EEA1. C, HeLa cells 

transfected with GFP-IPIP27A or B were labelled with antibodies to Golgin-97 and 

analyzed by immunofluorescence microscopy. Bars, 10 µm. 
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Suppl. Fig 4. IPIP27 localization  

A. Immunofluorescence microscopy of hTERT-RPE1 cells co-expressing low levels 

of GFP-tagged IPIP27A or B (green) and MApple-Rab11 (red), or transfected with 

GFP-IPIP27 only and labelled with an antibody to CD63 (red). Bar, 10 µm. B. 

Nocodazole-treated hTERT-RPE1 cells expressing low levels of GFP-tagged 

IPIP27A or B (green) were labelled with antibodies to TGN46 or transferrin receptor 

(TfR) (red), or co-transfected with MApple-Rab11 (red) as indicated. Bar, 5 µm. 

 

Suppl. Fig 5. Targeting of IPIP27 and OCRL1  

A. Immunofluorescence microscopy of hTERT-RPE1 cells co-expressing low levels 

of GFP-tagged IPIP27A (green) and mCherry alone or mCherry-OCRL1 (red) and 

labelled with anti-transferrin receptor antibody (blue). Bar, 10 µm. B. Control, 

IPIP27A and/or B RNAi-treated HeLa cells were transfected with GFP-OCRL1 

(green) and labelled with antibodies to EEA1 (red) and TGN46 (blue). Bar, 10 µm. 

 

Suppl. Fig 6. Co-overexpression of IPIP27 with 5-phosphatase deficient OCRL1 

(D499A) alters endosomal morphology and receptor distribution    

CD8-CIMPR HeLaM cells expressing GFP-OCRL1 D499A (green) without or with 

co-expression of mCherry wild-type (WT) IPIP27A or the F224A mutant (red) were 

labelled with antibodies to EEA1 (blue) (A), transferrin receptor (TfR, blue) (B) or 

CD8 (CD8-CIMPR, blue) (C). Bar, 10 µm.  

 



                       10        20        30        40        50        60        70        80        90       100
                        |         |         |         |         |         |         |         |         |         |
humanA MKLNERSLAFYATCDAPVDNAGFLYKKGGRH-------AAYHRRWFVLRGNMLFYFEDAASREPVGVIILEGCTVELVEA--AEEFAFAVRFAGTRARTY
MacacaA MKLNERSLAFYATCDAPVDNAGFLYKKGGRH-------AAYHRRWFVLRGNMLFYFEDAASREPVGVIILEGCTVELVEA--AEEFAFAVRFAGTRARTY
pigA MKLNERSLAFYATCDAPADNAGFLYKKGGRH-------AAYHRRWFVLRGNMLFYFEDAASREPVGVIILEGCTVELVEA--AEEFAFAVRFAGSRARTY
ratA MKLNERSLAFYATCDAPVDNAGFLYKRGGRG-------AGSHRRWFVLRGNILFYFESESSREPLGVILLEGCTVELVDA--REEFAFAVRFAGGRSRPY
chickenA MKLNERSLVFYATCDSPADNAGFLYKRGERH-------TAYHRRWFVLKGNMLFYFEERESREPVGVIVLEGCTVELCDS--AEEFAFAIRFSGTKSRTY
humanB MKLNERSVAHYALSDSPADHMGFLRTWGGPGTPPTPSGTG-RRCWFVLKGNLLFSFESREGRAPLSLVVLEGCTVELAEAPVPEEFAFAICFDAPGVRPH
macacaB MKLNERSVAHYALSDSPADHTGFLRTWGGPGTPSTPSGTG-RRCWFVLKGNLLFSFESREGRAPLSLVVLEGCTVELAEAPVPEEFAFAICFDAPGVRPH
pigB MKLNERSVAHYALSDSPADHTGFLRTWGGAGTPPTPSGTG-RRCWFVLKGNLLFSFESREGRAPLSLVVLEGCTVELAEAPVPEEFAFAIRFNAPGVRPH
dogB MKLNERSVAHYALSDSPADHTGFLRTWGGAGTPPTPSGAG-RRCWFVLKGNLLFSFESRESRAPLSLVVLEGCTVELAEAPVSEEFAFAIRFDAPGVRPH
mouseB MKLNKRSVAHYALSDSPADHTGFLRSWGGPGSPPTPSGTG-RRYWFVLKGNLLFSFETRESRVPLSLVVLEGCTVELAEAPVPEEFAFAIRFDAPGVRPH
ratB MKLNKRSVAHYALSDSPADHTGFLRSWGGPGSPPTPSGTG-RRYWFVLKGNLLFSFESRESRVPLSLVVLEGCTVELAEAPVPEEFAFAIRFDAPGVRPH
chickenB MKLNERSVAHYATCDSPTDHAGFLRKRVERHHHHGHHGTSYQRRWFVLKGNLLFYFEERESREPVGLVVLEGCTVELCEA--AEEFAFAIRFDDAGAKAY
Drerio MKLNERSVAHYATCNSPPDKTGFLFKKGERN-------TAYHRRWCILKGNMLFYFEERESREPIGVIVLEGCTVELCESE-SEEFAFAIKFECAKARVY
DrerioQ0P3X0 MKIHKKILTHYLSCTSPVDKEGYLYKKRERN-------TTYLRRWFVLKGNLLFYQERPGDRNLLGVIVLEGCMVQACET--DGQFCFSLVFTGPGLRTY
anopheles MKINEKNLCTFAT-TPPVDLEGWLNKRGEMN-------KSWQRRWFVLKGNLLFYFEKRTDKEPLGMIILEGCTVELAEE--SEQYCFQIIFHGPNNRTY
aedes MKINEKNLCMFAT-TPPVDLEGWLNKRGEIN-------KSWQRRWFVLKGNLLFYFERKGDREPLGMIILEGCTVELAEE--GEQYCFQIMFHGPNNRTY
DrosphilaM MKINEKNLYVFAR-TPPFDMEGFLNKRGEVN-------KAFQRRYFVLKGNLLFYFESRLDKEPLGLIIVEGCTIELSNE--VDNYCFEIAFNG--NRTY

**:::: :  :    .* *  *:* .                * : :*:**:**  *   .:  :.::::*** ::  :     ::.* : *     : :

                      110       120       130       140       150       160       170       180       190       200
                        |         |         |         |         |         |         |         |         |         |
humanA         VLAAESQDAMEGWVKALSRASFDYLRLVVRELEQQLAAVRGG------GGMALPQPQPQSLPL--PPSLPSALAPVPSLPSAPA-------------PVP
MacacaA        VLAAESQAAMEGWVKALSRASFDYLRLVVRELEQQLAAVRGG------GGMALPQPQ----------SLPSAPAPVPALP-------------------L
pigA           VLAAESQAAMEGWVKALSRASFDYLRLVVRELEQQLEAVRAG------G------------------------R-----P--------------------
ratA           VLAADSQAALEGWVKALSRASFHYLRLVVRELEQQLAAMREG------S-------------------------PANALP--------------------
chickenA       VLAADSQAAMEAWVKALSRASFDYMRLVVRELEKQLEEMRWG------CR--------------------HAPACCKARPLG-----------------M
humanB         LLAAEGPAAQEAWVKVLSRASFGYMRLVVRELESQLQD----------ARQSLALQRRSSWKS--VASRCKPQAPNHRAAGLE----------------N
macacaB        LLAAEGPAAQEAWVKALSRASFGYMRLVVRELESQLQD----------ARQSLALQRRSSWKS--VASRCKPQAPNHRSVGLE----------------N
pigB           LLAADGPAAQEAWVKALSRASFGYMRLVVRELESQLRD----------ARHRLDLHRRSSWKA--VPRRFEPQAPAHWSPGLE----------------N
dogB           LLAADGPAAQEAWVKALSRASFGYMRLVVRELESQLRD----------ARHSLALRRHSSWKA--GPGHQKPQAPERPSPGPE----------------N
mouseB         LLAADGQAAQEAWVKALSRASFGYMRLVVRELESQLQD----------ARQSLALHRCASQRA--VASCSKSQAPDHRAPDPE----------------N
ratB           LLAADGQAAQEAWVKALSRASFGYMRLVVRELESQLQD----------ARQSLALHRCAPQRA--VASRSKSQAPDHRAPGPE----------------N
chickenB       VLVADGQAAMEAWVKALSRASFDYMRLVVRELEKQLEE----------ACTSLAACRKSPRKS--SSGRRRHLSNPALPPVQE----------------K
Drerio         KMAAENQAAMESWVKALSRASFDYMRLVVKELERQLEEVQEE------ARSSQAKSKTKKNQTGLRISSASVQSASITGPCQEGLSN----------REN
DrerioQ0P3X0   RLAADDHPSQESWIAALFCASHIYLSMIVRDLERRYEEAKRD------KGLCVSIQTSEVTSAPNTIMASWYTGQPYFIQGTSIVP------------RD
anopheles      YLSTESQSNMEQWMKALTCAGYDYMKLMVAELQRQLDEIEGQ------CREKAPEMAPILAPPRAPPRRQNPFNKPLTTEYASNAG----NCLGETPGTI
aedes          YLSTESQSNMEQWMKALTCAGYDYMKLMVAELQRQLDEIEG-------CKEKTPEVTPLPAP-KAPPRRQNPFNRPPPVEYASNAVF-DPSAALPMATSH
DrosphilaM     ILAAENQDSMETWMKALTCAGYEYKRIILAELKRQLQEMEDARNKMLGSALDGPQNASESAKPRPPPRRTNPFNRPAPPPPDSSLRGGVVMSPLPFINGY

 : ::.    * *: .*  *.. *  ::: :*: :

                      210       220       230       240       250       260       270       280       290       300
                        |         |         |         |         |         |         |         |         |         |
humanA         ALPLPRRPSALPPKENGC---------AVWSTEATFRPGPEP--------------PPPPPRRRASAP-----HGPLDMAPFARLHECYGQEIRALRGQW
MacacaA        PLPLPRRPSALPPKENGC---------AVWSTEATFRPGPEP--------------PPPPPRRRASAP-----HGPLDVAPFARLHECYGQEIRALRGQW
pigA           --PLAPRPRALPPKENGC---------AVWSAEPPATPAAAAP--------ASLPAPPLPPRRRASVP-----NGPLDSVPFTQLHEWYGQEVRALRSQW
ratA           -DANPSTVLNPKPKENGR---------AVWSALP-EQPAVAP------------RRPPLPPRRRASAA-----NGP--SVSFAQLHERYGLEVRALRNQW
chickenA       EHSLPALPAVLP-KENGC---------AVWNNAPGVDRLHDDGDG-----EANPRPPPLPPRRRASSGD----TGTAEISAFCRLHERYGREVAQLRQDW
humanB         GHCLSKDSSPVGLVEEA--------------GSRSAGWGLAEWE---------LQGPASLLLGKGQSP-----VSP-ETSCFSTLHDWYGQEIVELRQCW
macacaB        GHSLSKDSSPVGLVEEG--------------GSRSSGRGLAEWE---------LQGPASLLLGRGQSP-----VSP-ETSCFSTLHDWYGQEIMELRQCW
pigB           GHSLSRDCSPLGLVEEG--------------GSRPTGRGMAEWE---------LQGPANFLLGRGQSP-----VSP-ETSCFSTLHDWYGQEIMELRRVW
dogB           GHPVSKDCRPEDLVEER--------------GSRPAGRGLAEW-----------QGPAGLFLGRRQSP-----SLP-ETSYFSMLHNWYGQEIVELRQRW
mouseB         GHFLPRDRSSIGTVEER--------------GIRPIGRDLTEWE---------LQGPASLLLSMGQSP-----VSP-ESSCFSTLHDWYGKEIMELRRGW
ratB           GHFLPRDGNSMGTVEER--------------GIRPIGRDLTEWE---------LQGPASLLLSMGQSP-----VSP-ETSCFSTLHDWYGKEIMELRRRW
chickB         QHVLENGYSTWGSDPDRD-------------GGHTKPPPLPPRR---------RSAAGSSAPALQESP-----VSP-ETTCFAKLHHWYGQEIAALRQEW
Drerio         GVSWSKPSSVANGLSEGC---------AWDRDCNVRADGVKPPP---------IPPRRKTNGGSLESP-----VSP-GTGCFSKLHDWYGKEVAELRVEW
DrerioQ0P3X0   GRSYSTSSIAPTYVPNRPSNFSLHAPPAQFKATNKRSPKLWPKR------NAHVTPLNGPAPSHSEWPM----MGFDPLEEFSKLHEHYGNEVRQLRADW
anopheles      GKEQIAPPAPNTAAPTVHSPTVPDIGKLSPSADPTADGPVSRKA----TVTATKSSDAIASMANGDQQQRPLERGSVASFSFEAMHSALGVPVLADLCKW
aedes          FSPQVTRKAPPPPVPTGHQPPSESITTSTNSSNRPIQATTNSTS----GGSALNMVDLLAIVGDGTDG---TATAPSEEYTFEEMHRQLGVPVLADLKAR
DrosphilaM     FGSSNARLQQEKLMSKQDANGNGSPSGTPRAQRRPTPAPAIANSVFYPDVRDPGAANNNHSTVNGAER---QRRQVKALEEFARNHERFRRELMPDVSAY

                                                                                 *   *      :

                      310       320
                        |         |
humanA         LS-----------------SRVQP
MacacaA        LS-----------------SRVQP
pigA           LR-----------------SQAQL
ratA           RGGLTSLEVPCHPGSGETQTQDQP
chickenA       QHR---------------QCQHRP
humanB         QKRAQG-------SHSKCEEQDRP
macacaB        QQRAQR-------SQPKCEEQDKP
pigB           LQRAQG-------SQPEHEQQDRP
dogB           LQRAWA-------SRLERENRDGH
mouseB         QQRAKG-------SQTENKSQNRP
ratB           QQRAKG-------SQPESKPHNRP
chickB         QERQKR-------GHP--------
Drerio         LQSQ--------------------
DrerioQ0P3X0   LKKKRK-----ETGYIEEDLIDLG
anopheles      NAS----------RQELEQQQQQQ
aedes          KMA----------MEKSEQPLIMF
DrosphilaM     -------------RERQGQPLIQL
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