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Supplementary Figure 1. Results of the molecular dynamics for the wild-type (wt)
PanK2 with Arginine (R) at 357 (R357) and three PanK2 variants: wild-type like
Lysine (K) (K357), already known disease-associated Glutamine (Q) (Q357) and
Tryptophan (W) (W357). (a) In molecular dynamics simulations, RMSD is the measure
of the average distance between the atoms (in this case non-Hydrogen atoms) of the
superimposed protein conformations extracted from the molecular dynamics trajectory
over equal intervals. Here, the plot shows that the disease associated variants (Q357
and W357) report less RMS deviation in comparison to the wt-R357 and wt-like K357
variant. (b) Radius of gyration is the measure of the compactness of protein during
molecular dynamics simulation. The plot shows that the disease associated variants
W357 and Q357 have less radius of gyration, and thus they were more compact
compared to the R357 and K357 variant during 100 ns long simulation. (c) The plot for
the angle between C-a of Isoleucine (I) 453 of extended loop and Leucine (L) 489 &
Cysteine (C) 508 of helix 9 of B-domain of the hPanK2 shows that the extended loop of
the W357 variant remained attached to its catalytic domain in comparison to the other

forms of PanK2 studied above.
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b Residues around the Acetyl CoA are conserved across hPANKSs

Residues around the Acetyl CoA in and around the beta strands of monomer one
—0e¥  Gly*' Ser GIy*® Val® Ser’ - —Thr"” Gly*® Thr*!! Ser*?— (PANK2 5E26.PDB)
—Met''S Gly"® Ser!!” Gly*® Val*"® Ser*”—  —Thr** Gly*® Thr*¢ Ser*’-— (PANKI 2I7N.PDB)
—Ile™  Gly"”" Ser’ Gly'"* Val'™ Ser'™ - —Thr® Gly*"® Thr*'! Ser*>— (PANK3 217P.PDB)

Residues around the Acetyl CoA in and around the extended loop of monomer two
=Val*'. —Al2*7 Val'®® Ala*® Ser'™ - —-Asn*”-- —Ala¥-- -Tyr™'-. (PANK2 5E26.PDB)
=Val*™. —Ala*? Val*® Ala* Ser*S - --Asn™-- —Ala¥.. —Phe’"-- (PANKI1 2I7N.PDB)
=Val®. —Ala" Val’® Ala2 Ser?™ . —-Asn?”-- --Ala’¥-- --Phe**-- (PANK3 2I7P.PDB)

Supplementary Figure 2. Mapping of the Acetyl CoA-binding sites in the hPanK2. (a)
Cartoon representation of dimerised hPANK in complex with Acetyl CoA highlighting the
secondary structure elements, beta strand of monomer one (colored in dark red ) and
extended loop of monomer two (colored in dark blue), involved in the binding to Acetyl CoA
(colored in black). (b) Representation of sequentially and spatially conserved amino acids
around the bound Acetyl CoA across hPANK1, hPANK2 & hPANKS.



a b

e« PANK2 R357 R \ PANK2 K357 il Y
. 5 -} i N =
L v J | '
- ' ‘ \ 2 I ‘| \
B | T 5
1| 1 1 l 1
& [ = : |" |
£~ il 3 [ g I
3 ‘|"” I i' 'I A 'Jl‘ I
o~ ’ | ‘\ "' \f “ IV ql ' " ol “ I"l“ f‘ql‘ . "( ‘| l‘ ‘ I
I J oA I S \' =% )
.’ n‘ '._A* M‘V]“A“\. Af u .ﬂ, v‘ LV:\I 1) |\.| ! { |' |'l ‘L A F ||“\"‘ ..‘U‘v . {,f 5 '.“" \.l ‘| |
\ ] W, ‘ o A A A/ U\ R SR /
- v‘ v ;s - '. = . o LAY v ~ - i
208 258 308 358 408 458 508 558
208 258 308 358 408 458 508 558
RESIDUE NUMBER RESIDUE NUMBER
c d
— o)
PANK2 W357 o ./"'\ PANK2 Q357 ./'.'\
n & "‘ I. \ l. \
¢ y '. ©
§d \ 1

(9] | ﬂ ' I\[’“ \‘ l N r. ‘ ' ‘ lL 2 o~ : 1 i r “ | . ‘l
j LA e foU WY 7| - AR L W " £
o \I ‘ ‘||| ‘,hl"hh, h_,‘ Hh;‘l\L lu l\‘ “,f It "f‘ v\'i‘ l' I“\/';‘x\" '., i |’| lUl/l r.-_) ‘.A‘J'\“w' l'unuw-.f,h! J\'.s' Yl i ,1“’ \J ,":\\.‘”‘M ‘-U'
= v ‘ "\ . L T ; R "V =) - o - .
208 258 308 358 408 458 508 558 208 258 308 358 408 458 508 558
RESIDUE NUMBER RESIDUE NUMBER

Supplementary Figure 3. The plots for the RMSF analysis indicating the fluctuation
profile of the individual PanK2 amino acid residues. To calculate the fluctuation profile
of the individual amino acids from the MD simulation trajectories, we performed the RMSF
analysis. The red circles on the RMSF plots indicate that the peptide region (~20 residues)
following W357 residue forming the B-hairpin in W357 PanK2 variant (c) underwent greater
fluctuation compared to R357 (a), K357 (b) and Q357 PanK2 (d). Region of the extended
loop indicated through blue circles in case of W357 PanK2 reported comparatively lesser
fluctuation than the R357, K357 and Q357 PanK2. We conclude that the B-hairpin following
the W357 residue translated the allosteric signal required for the rigidity of the extended

loop in W357 PanK2 variant.
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Supplementary Figure 4. The plots for per residue contribution to first three
Principal Components (PCs) for R357, K357, W357 and Q357 PanK2. PCA analysis is
done for determining the essential dynamics of protein during the molecular dynamics
simulation. Here, the per-residue contribution to the first three PCs is plotted (PC1 - blue;
PC2 - red; PC3 - black). Amino acid residues belonging to the extended loop reported
greater contribution to the first two PCs and thus sampled through greater conformational
space in R357 (a) and K357 (b) PanK2s than Q357 (d) and W357 (c) PanK2 variants,
whereas 357-377 residues in W357 variant contributed greater to the first three PCs than
the equivalent residues in the PanK2 R357, K357 and Q357.
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aC PCA of PANK2 W 357
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Supplementary Figure 5. PCA conformer plot for first three PCs including the
skew plot indicating the proportion of variance for Ca-PCA of R357 (a), K357 (b),
W357 (c), and Q357 (d). PCA plots for the instantaneous 1000 trajectory frames taken at
equal intervals from the 100 ns simulation are colored from blue to red in the order of
time. Also, included are the skew plots of proportion of variance for R357, K357, W357
and Q357. For R357, the first three PCs collectively account for 67.1% mean square
deviation in the original coordinate data, whereas for K357, W357 and Q357 the first
three PCs collectively account for 67.8%, 53.1% and 61.4%, respectively.



