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Expanded View Figures

Figure EV1. Anomalous density of I".

The densities are contoured at 4 ¢ and colored in
green, and the I~ atoms are shown with magenta
spheres; the Ca traces of Ups1-Mdm35 are shown.
There are two Ups1-Mdm35 dimers in one asymmetry
unit.

Figure EV2. Fo-Fc electron density map (contoured at 2 ¢ and colored
blue) at the putative lipid-binding site of Ups1-Mdm35 structure.
Upsl and Mdm35 are shown with ribbon cartoons.
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Figure EV4. Electron density map of PA in the Ups1-Mdm35-PA structure.
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Figure EV3. LC-MS analysis result of the lipid
composition in the recombinant Ups1-Mdm35
protein complex.

There are various kinds of lipids in the protein
complex, of which 32:1 (16:0-16:1) PA and 34:1 (16:0—
18:1) PA have the highest content.

A Fo-Fc electron density map of PA (shown with green ball and sticks) in the lipid-binding pocket of Upsl (contoured at 2.0 o level and colored blue).
B Close-up view of the electron density of PA.
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Figure EV5. SDS-PAGE result of Ups1-Mdm35 complex (wild-type and

mutations) purification.

The gel is stained with Coomassie blue.
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Structure of the Ups1-Mdm35-PA complex

Ups1l-Mdm35.
A Chemical structure of CL (14:0).

model.

stick model.

1 10 20

50
M[V LILH[K S|T|H|I F|P T D|F A S|YS REAF|E[N|R LIS[IMT I{SNVIDQE|G . NMRIT|TISAL KK S
MELIFIQN|S|Y|ID FINY P|W D QYT AYAN|WIK|KR@RUE| T(S|TIHAT(AVIS]V LIRIAEILK D QG K VIVITIERRAT T\V K
ME[S|FIQK[S|Y|E E[DY PW E KY T TEAN(W|M(Kp@33 K| I(S|T(HNYLA|V]V LIRIIEILKE H|GD VRALT/E}SAT TII R
M|V K|Y|F|L G|Q|S|V LIR S S|W D Q)Y F AFAF(W|Q|R =33 P|Y|S|K{HNWY LIT|IE I VIHIIEV(T P D|Q| . KMLISRI®AL TKT
A A

MEK|I[W|S S[EIH|V E|GHPW D T\YI QEAAMR(Kpad P(MN|P|SKYL(G|V|s]V LIOIIRVID GR(G| . RMHIS|LI®AL S|TE

M|V KIY|F|L G|Q|S[V LIRS S{W D Q)Y F AYAF(W|Q|R b3 P|Y|S|KHMY LIT|ES T VIHIIE V(T P D|Q| . KMLIS[RISAL TKT
MEIMWTSEHVEFDHPWE TRYT TENAMQKpg:33] PIM[N|P(SKYVIG|VIs]V LIDIJH(I|ID P S|G| . KpH|S|HIS$AL S|ITE

A * *
a2 p4 Bs B6
00000 . e —-
69 79 89 119
GKLETWVIKEFLRG. . I[TETWI|T YTTfjoFDSA
QGVIFKW IMMMLG|G . . T[N[M S[H VR| TVTP{SPHPD
QN[T)IHWMS T|LVGN . . TN|L A[Y V[R| TVRPVPHPK
NRMJZRW AE R|L F PJAN V A[H|S V[Y V|L RCVP{CVNSD
NRMJFRWAE R|L F PJAN V A[H|S V[Y V[L RCVP{CVNSD
WG[LISIL VIRA|T LG|T . SR[T|L T[Y I|R| RLVPTPHPE
WG[LIIS|I VIKS|L I GIA . AR[T|K T[Y v|Q) RLIPKPHPQ
* A
B7 a3
— £000000000000000000000000000000
129 139 149 159 169
KESRMGMAFV IQELE]. - . . . .

DS ANK|T|LIFIQQE A|QII T(A Y GS I RK|LIC N K[ME|D|W[S|V|QR F|C ERYAKISG KM|G|FIDAV LIQVIF|SIENWE KH
N[P SN V|T|L|IFIKQIDAKIF LISGV P TKT|F|S EK[V ENW|G|V|IKIR F|S DRIAIVISGKV|GIFIDS I LIAMFNDIWKN .
N|IS . GW|T[E|/I|RREAW|VS[SSLFG . .|[VI[SRA|VQEF|GLAR FIK SR V|TIdT MK|GIFIEY I LAKLIQIGEAPSK
N|IS . GW|T|E[I|RREAW|VS|SSLFG . .|[V|]SRA|VQIE|F|GLIAIR FIK SIYV|TIST MK|G|FIE Y T LAKILIQ|. « + . . .
NP . EMT|VILTQEAIIITIVKGIS . .|LIGSY[LE[SILMAN|IT I|S SRIAIKISGWAAIIEWI IEHSEl. . . . ..

T[S . . .|S|T|I|AD|SRVIKF|S SGFNMG|I|KS K|V EDW[S|RIT|K F|D ERIV
DIP . EK|T|VILITQEA[IIITIVKGVS . .|L|S S YL EIGILMAIS|T I|S SRIASGRERAME WV I[HKLN]. . . ...

* *
170
gEetes s 5 f SERARNBOF: ¢ ¢ & ponaesss S5 %7 Selwan S5 320 SENTEGR S S
VDDLSNQLVSKVNETMEDVKISAGTLLKGTERSGRTILQQONIDLFRDAYNHEN
........... ANE. cu s i s e aan A RN P RSB R G

TLVETAKEAKEKAKETALAATEKAKDLASKAATKKQQQQOQQFV..........
..... AKEAKEKAKETALAATEKAKDLASKAATKKQQQQQQFV..........
- T c e s e e e s e v ees v e e
......... AEIEELTASARGTIRTFEPMAAARAFAEK. ...+ i cocvnmasnans

Figure EV7. Sequence alignment of Ups1l homologues.
Secondary structure elements of Upsl are shown on top. The conserved residues are boxed and colored in red, and the strictly conserved residues are shaded. The residues
involving the PA-binding pocket are indicated with orange spheres; the residues constituting the hydrophilic patch are indicated with purple stars; and the residues involving
the Mdm35-Ups1 interface are indicated with cyan triangles. The residues constituting the helix o2 are underlined.
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Figure EV6. Possible binding mode of CL with

B Structure model of Ups1-Mdm35 bound with a
14:0 CL. Ups1-Mdm35 is shown with ribbon
cartoon, and CL is shown with a green stick

C Structure model of Ups1-Mdm35 bound with a
14:0 CL. Ups1-Mdm35 is shown with electrostatic
potential surface, and CL is shown with a green
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Figure EV8. Modeling structures of Ups2, Ups3, and PRELI1 based on the structure of Ups1.

A-C Upper panel: the structures of Ups2 (A), Ups3 (B), and PRELI1 (C) are shown with cyan, blue, and green ribbons, respectively (a2 helices are colored in magenta).
Each structure model is superposed with Upsl that is shown with orange ribbons (22 helix is colored in red). Bottom panel: cross section views of the electrostatic
potential surface models show the potential lipid-binding pocket in Ups2 (A), Ups3 (B), and PRELI1 (C).
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N m Figure EV9. Model for Ups1-Mdm35-mediated
PA transport.

Upsl Ups1-Del a2-helix Mdm35 PA L Ups1 may attach to the MOM through charge—charge
interactions via hydrophilic patch, which may drive

C
R the conformational change of lid 2 to expose the
MOM lipid-binding pocket to extract PA from the
1‘. w u M w membrane. Once PA binds into the pocket, a2 will
>

close the pocket. Then, Mdm35 binds with Ups1 to
form Ups1-Mdm35-PA complex and dissociates from
MOM and translocates PA across the IMS to the MIM.
Upon arriving at the MIM, o2 lid opens to releases PA.
This process may be dynamic and reversible, and the
translocation of PA depends on the higher

LY.7. concentration of PAat MOM than at MIM since the PA
is used for the synthesis of CL at MIM. Once the
amount of CL is sufficient, CL may capture Upsl-
Mdm35 complex at MIM to feedback-regulate PA

* trafficking.
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