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Supplementary Figure 3. Sequence logos showing conservation of polar residues important for
opening and closing the gates during Mn?" transport (highlighted in black boxes). The alignment
contains 3762 Nramp sequences, including 1055 bacterial clade A Nramps. Most residues that are
less conserved in all Nramps are completely conserved in clade A to which DraNramp belongs.
Residue coloring is based on the WebLogo scheme for amino acid chemistry?.



bioRxiv preprint doi: https://doi.org/10.1101/2022.09.08.507188; this version posted September 9, 2022. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

a b 300 200
Rotamer 1 1004
: ___ Outward-open =¥ 2001 =
(G223W+Mn?") 0
1004 ke FRPFTITH T YA PR ST
Occluded / Lo Nphappatpir'yomnasodumnnat —1001 [IMPANAT AT Ll baau s )
(WT+Mn2") 0l , . , y y . . r r . . . , . ,
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
___ Inward-open
(WT-Cd?) 300 2004
Rotamer 2 100{ & ) i )
(M230A-Mn”") 5 200 A ) g P Miveh P
K rWﬂPMWYV SN (l bk ““ ™ [
¢ 10 100{ |/ TV | | \ ‘ ‘
v v -100{ W n o B
g 081 I 0 - - - - - - - - - - - - - - .
g 0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
s 064 ¥
5 300 200
c
£ 044 1001
8 % 2007 2
T 0
021 1001 -100-
ool MEE i n 0 .
1 2 3 0 200 400 600 800 0 200 400 600 800
Rotamer Time (ns) Time (ns)

Supplementary Figure 4. The H232 rotamer is fixed in the outward-open state but dynamic in
the occluded and inward-open states. (a) H232 takes on rotamer 1 in all structures, except in the
M230A structure where it takes on rotamer 2. (b) Time-course analyses of the y1 and y2 angles of
the H232 sidechain during the MD simulations starting in each of the three major conformations,
showing replicates in different shades. Interestingly, the simulations in the occluded state show
H232 rapidly switching to rotamer 2 and primarily occupying the rotamer 2 state throughout the
simulation. In contrast, H232 is fixed in rotamer 1 throughout the outward-open simulation and
shows the most flexibility in the inward-open state. (c) Distribution of H232 rotamer states across
each MD simulation.
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