
aRsym = Σ |Iobs - Iavg| / Iobs, where Iobs is the observed intensity of individual reflection and Iavg is average over symmetry 
equivalents. bThe numbers in parentheses are statistics from the highest resolution shell. cPhasing power is the mean 
amplitude calculated from the heavy-atom model divided by the lack of cloure error. dRcullis (iso) is the mean residual lack 
of closure error divided by the isomorphous difference. eRcullis (ano) is the mean residual lack of closure error divided by 
the anomalous difference. fFigure of merit = <| Σ P(α) eiα / Σ P(α) |>, where α is the phase and P(α) is the phase 
probability distribution. gRwork = Σ ||Fo| - |Fc|| / Σ |Fo|, where |Fo| and |Fc| are the observed and calculated structure factor 
amplitudes, respectively. Rfree was calculated with 5% of the data.
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Unit cell dimensions,

P212121P212121Space group
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Se-MetNative
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Supplementary Table 1. Data collection, phasing, and structure refinement statistics.
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Supplementary Figure 1. Conformational changes of Switch I, Switch II and P-loop
The structures of isolated Rab1:GDP (PDB code: 2FOL) and Rab1 in complex with SidMcd are superposed. 
The orientation of the SidMcd-bound Rab1 is the same as that shown in Figure 1A. These three loops are 
highlighted in different colors indicated in the table to contrast their conformations in the two structures. 
Bound Mg2+-GDP is shown in ball-and-sticks. The dotted line represents a disordered region.
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Supplementary Figure 2. Interaction between SidM/DrrA and Rab1
(A) SidMcd binding results in the eviction of GDP. Increasing amount of SidMcd was added to the Rab1:mant-
GDP complex in a Tris-HCl buffer (pH 8.0) containing 150 mM NaCl and 0.5 mM MgCl2, and the 
fluorescence from bound mant-GDP was monitored at 440 nm. The fluorescence intensity decreased as the 
molar ratio of SidMcd to Rab1:mant-GDP increased. Although fluorescence was recorded immediately after 
mixing the two reactants, gradual decrease in the fluorescence intensity was not observed, indicating that the 
eviction of mant-GDP was completed within the dead time.
(B) Quantitative analysis. Two ITC runs are shown: titration of full-length SidM/DrrA into full-length, non-
prenylated Rab1 (left) and titration of SidMcd into Rab1(1-175) (right). The both titrations were performed in 
the absence of added Mg2+ and GDP. The deduced KD values, shown in the table, are similar to each other. Of 
note, the both interactions are endothermic. 
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Rab1  : 
Ypt1  : 
Rab8  : 
Sec4  : 
Rab21 : 

NKLLVGNKCDLTTKKVVDYTTAKEFADSLGIPFLETSAKNATNVEQSFMTMAAEIKKRMGP
LKLLVGNKCDLKDKRVVEYDVAKEFADANKMPFLETSALDSTNVEDAFLTMARQIKESMSQ
EKMILGNKCDVNDKRQVSKERGEKLALDYGIKFMETSAKANINVENAFFTLARDIKAKMDK
QLLLVGNKSDMET-RVVTADQGEALAKELGIPFIESSAKNDDNVNEIFFTLAKLIQEKIDS
CLCIVGNKIDLEKERHVSIQEAESYAESVGAKHYHTSAKQNKGIEELFLDLCKRMIETAQV

 : 175
 : 175
 : 175
 : 186
: 186

C

Rab1  : 
Ypt1  : 
Rab8  : 
Sec4  : 
Rab21 : 

MN------------PEYDYLFKLLLIGDSGVGKSCLLLRFADDTYTESYISTIGVDFKIRTIE
MN------------SEYDYLFKLLLIGNSGVGKSCLLLRFSDDTYTNDYISTIGVDFKIKTVE
MA------------KTYDYLFKLLLIGDSGVGKTCVLFRFSEDAFNSTFISTIGIDFKIRTIE
MSGLRTVSASSGNGKSYDSIMKILLIGDSGVGKSCLLVRFVEDKFNPSFITTIGIDFKIKTVD
MAAAGG-GGGGAAAAGRAYSFKVVLLGEGCVGKTSLVLRYCENKFNDKHITTLQASFLTKKLN

 :  51
 :  51
 :  51
 :  63
: 62

Switch I

Rab1  : 
Ypt1  : 
Rab8  : 
Sec4  : 
Rab21 : 

LDGKTIKLQIWDTAGQERFRTITSSYYRGAHGIIVVYDVTDQESFNNVKQWLQEIDRYASENV
LDGKTVKLQIWDTAGQERFRTITSSYYRGSHGIIIVYDVTDQESFNGVKMWLQEIDRYATSTV
LDGKRIKLQIWDTAGQERFRTITTAYYRGAMGIMLVYDITNEKSFDNIRNWIRNIEEHASADV
INGKKVKLQLWDTAGQERFRTITTAYYRGAMGIILVYDVTDERTFTNIKQWFKTVNEHANDEA
IGGKRVNLAIWDTAGQERFHALGPIYYRDSNGAILVYDITDEDSFQKVKNWVKELRKMLGNEI

 : 114
 : 114
 : 114
 : 126
: 125

Switch II

Supplementary Figure 3. Comparison of the five available structures of RabGEF-Rab
(A) Rabs (gray) bound to RabGEF (yellow) are shown in the same orientation. Switch I, Switch II and P-loop of 
Rabs are in red, cyan and black, respectively. The PDB codes are; TRAPP I–Ypt1 (3CUE), Mss4–Rab8 (2FU5), 
Sec2p–Sec4p (2OCY), and Rabex5–Rab21 (2OT3).
(B) Representation of the RabGEF-interacting residues. The residues of the Rabs involved in the intermolecular 
interaction (< 4.0 Å) with the RabGEFs were identified and mapped on the structures of Rabs shown in the same 
orientation. Switch I, Switch II and P-loop are indicated by the same colors used in A. 
(C) The RabGEF-interacting residues are indicated by the triangles at the top of the sequence alignment of the five 
Rabs. The triangles are color-coded according to the coloring scheme used in B. The two switch regions of Rab1 are 
indicated by black bars. Switch I and II in Rab1 provides most of the residues involved in the intermolecular 
interaction (24 out of 32 residues). 
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------------MNPEYDYLFKLLLIGDSGVGKSCLLLRFADDTYTESYISTIGVDFKIRTIEL
--------------MAYAYLFKYIIIGDTGVGKSCLLLQFTDKRFQPVHDLTIGVEFGARMITI
-------MSQTAMSETYDFLFKFLVIGNAGTGKSCLLHQFIEKKFKDDSNHTIGVEFGSKIINV
MASRGATRPNGPNTGNKICQFKLVLLGESAVGKSSLVLRFVKGQFHEFQESTIGAAFLTQTVCL
MSTGGDF-------GNPLRKFKLVFLGEQSVGKTSLITRFMYDSFDNTYQATIGIDFLSKTMYL
MTS------------RKKVLLKVIILGDSGVGKTSLMNQYVNKKFSNQYKATIGADFLTKEVMV
------------MAKTYDYLFKLLLIGDSGVGKTCVLFRFSEDAFNSTFISTIGIDFKIRTIEL
---------MGTRDDEYDYLFKVVLIGDSGVGKSNLLSRFTRNEFNLESKSTIGVEFATRSIQV

 :  52
 :  50
 :  57
 :  64
 :  57
 :  52
 :  52
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Rab4  : 
Rab5  : 
Rab6  : 
Rab7  : 
Rab8  : 
Rab11 : 

DGKTIKLQIWDTAGQERFRTITSSYYRGAHGIIVVYDVTDQESFNNVKQWLQEIDRYASE----
DGKQIKLQIWDTAGQESFRSITRSYYRGAAGALLVYDITRRDTFNHLTTWLEDARQHSNS----
GGKYVKLQIWDTAGQERFRSVTRSYYRGAAGALLVYDITSRETYNALTNWLTDARMLASQ----
DDTTVKFEIWDTAGQERYHSLAPMYYRGAQAAIVVYDITNEESFARAKNWVKELQRQASP----
EDRTVRLQLWDTAGQERFRSLIPSYIRDSTVAVVVYDITNVNSFQQTTKWIDDVRTERGS----
DDRLVTMQIWDTAGQERFQSLGVAFYRGADCCVLVFDVTAPNTFKTLDSWRDEFLIQASPRDPE
DGKRIKLQIWDTAGQERFRTITTAYYRGAMGIMLVYDITNEKSFDNIRNWIRNIEEHASA----
DGKTIKAQIWDTAGQERYRRITSAYYRGAVGALLVYDIAKHLTYENVERWLKELRDHADS----

 : 112
 : 110
 : 117
 : 124
 : 117
 : 116
 : 112
 : 115

Rab1  : 
Rab2  : 
Rab4  : 
Rab5  : 
Rab6  : 
Rab7  : 
Rab8  : 
Rab11 : 

NVNKLLVGNKCDLTTKKVVDYTTAKEFADSLGIPFLETSAKNATNVEQSFMTMAAEIKKRMG--
NMVIMLIGNKSDLESRREVKKEEGEAFAREHGLIFMETSAKTASNVEEAFINTAKEIYEKIQEG
NIVIILCGNKKDLDADREVTFLEASRFAQENELMFLETSALTGENVEEAFVQCARKILNKIESG
NIVIALSGNKADLANKRAVDFQEAQSYADDNSLLFMETSAKTSMNVNEIFMAIAKKLPKNEP--
DVIIMLVGNKTDLADKRQVSIEEGERKAKELNVMFIETSAKAGYNVKQLFRRVAAALPGMES--
NFPFVVLGNKIDLENRQVATKRAQAWCYSKNNIPYFETSAKEAINVEQAFQTIARNALKQET--
DVEKMILGNKCDVNDKRQVSKERGEKLALDYGIKFMETSAKANINVENAFFTLARDIKAKMD--
NIVIMLVGNKSDLRHLRAVPTDEARAFAEKNNLSFIETSALDSTNVEEAFKNILTEIYRIVSQK

 : 174
 : 174
 : 181
 : 186
 : 179
 : 178
 : 174
 : 179

Supplementary Figure 4. Sequence alignment of eight different Rabs
The SidMcd-interacting residues are indicated by triangles. Among these residues, those on the Switch I are least 
conserved. The two switch regions are indicated by black bars. 

Switch I

Switch II



Supplementary Figure 5. Weak binding affinity between SidMcd and Rab1 in the 
presence of GTP
In the presence of 1 mM GTP, Rab1:GTP (10 μM) was incubated with SidMcd at 10, 20, 40, 160, and 
320 μM for 20 min in a buffer solution containing 20 mM Tris-HCl (pH 7.5), 100 mM NaCl and 1 mM
MgCl2. On the native gel, free Rab1 is observable even at the highest molar ratio (left). In contrast, 
most of Rab1 was in complex with SidMcd at 10, 20, 40 μM in the absence of GTP (right). 
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