Supplementary figure 1: Correlation between (a) secondary structure prediction by PSIPRED and (b) secondary structure prediction of ab initio model structure
by STRIDE. The evolutionarily conserved residues are highlighted by green boxes. (c) Percentage of a-helix, random coil, and -sheet calculated by PSIPRED
and STRIDE. Most parts of the secondary structure predicted by PSIPRED correlate well with the final model of psCLU. Coiled coil regions are usually unstable
in nature and hence the degree of confidence in predicting them is lower, as indicated by the shorter blue bars in the PSIPRED prediction result. However, this
gets resolved during model refinement, which ultimately generates a more stable structure. Therefore, some differences are observed in the coiled coil regions of
the PSIPRED prediction and the final model.

S —— e “"“'m'"‘""?'"""“"""“"“j‘ MMKTLLLEVGLLLTWESGQVLGDQTVSDNELQEMSNQGSKYVN I QNAVNGVKQIKTLI
Pred: CCHHHHHHHAHHERHHHCCCCCCCCCCHAHREBHHHHHARK CCCCCHERERRBRARE HEH o = AN A A A A AR AR A A A A A A AN AR A A AR AR A G A AR AR ARG R AR AR A A AR AR AR AR A AR AR ALK AR AR AR AR A A AL AL AR AR AR AN AR AN A
s LSRR T e ferenseersizncmsss | EKTNEERKTLLSNLEEAKKKKEDALNETRESETKLKELPGVCNETMMALWEECKPCLKQT
290 300 310 320
LLUTLL LY LU TULY AL ARG AR, AL AN, AR AR AR A AR AR RV AR AR R AR AR AR AR AR AN AR AN ARG AR ARG AR AUV AR ARG AR AR, A AR A AR AR A ARG AN A AR A
pon 1-llﬁlllllllllllllllllll“'“““'““'f cont: }“H'"“"'"““'““""'"'"“"“[ CMKFYARVCRSGSGLVGRQLEEFLNQSSPFYFWMNGDRIDSLLENDRQQTHMLDVMQDHE
PIE‘d: >iHIN:i?IFHHH-{HFI‘lI—lHHHH HHHHCHHHHHHHERHHHHHAHE ire:f o | IHHHHP;{HHHHHHHFHHHHHHHH};HFHHHCE% A0 AU AR AR AU AR ARV AR AR ANV ARG AR AL ARS ARG ARG ARG AVGARE AR AR AN ARG AV AV ARIANGARS A AR A AR A AN AN AU AR AR RRL AR AN E LLUTULT UL
AL YUN OI\I\:/:GVKQIKTL:EKTVEBRKTELSVLEEA(KBKO oty Ak:lglzlzmEs"LQ-VAERLré:‘SYNELLKS’EQ@KMLNTSSLi‘? SRASSIIDELFQDRFFTREPQDTYHYLPFSLPHRRPHFFFPKSRI LMPFSPYEPLNF
330 340 350 360 A0 AU AR AR AL AR AR AR AR ALV AR AR A AR AR ARG ARS AN AR AR AR AR AR AR AR AN AR AR AN AR AN ARG AV AR AR AN AR ARD ARE AR ARMRRD ARG ARG ARG AMGARL AL AR ARLARL AR
conz: JINNNNNNNEREEEEnonRnnon R ERRR iR onnnna-t VCR R
ones ._n E? " ﬂﬂ_ ;! ST T ———— HAMFQPFLEMIHEAQQAMD IHFHSPAFQHPPTEFIREGDDDRTVCHE IRHNSTGCLRMKD
Pred: RAHHAHAEHHHHERACCCCCHHHBRERERMERACRREREH Pred: 7 ) A0 A AR AR AN AR AN AR AR AV AL A AL AR A AR AL 0w A AN A A AR AR AN AR AN ARG AR AN ARG AR ARG AR AN ARN AR AN AR AN ARG AR AN AR AN AR AR AN AR A AR A
AR: KEDALNETRESETKLKELEGVCNETMMAYWEECKPCIKQT  pyou. mmmmcochammnccccceccceeeessencececeecee || QCDKCRETLSVDCSTNNP SQAK ELDESLQVAERLTRKYNELLKSYQWKMLNTSSLLE
90 100 110 120 AR: QLNEQENWV.‘?RIANLTQGE[I)QYYLRVITVEESHTSDSDVPSI T p—
ST I ASR————— 2 30 20 0 M QLNEQFNWVSRLANLTQGEDQYYLRVTTVASHTSDSDVPSGVTEVVVKLEDSDPITVTVP
Pred: y % SR | 51 [ [ 511 ([ [ BB |||||H|[ i AR AN AR AL AR ey ey
e R i — | VEVSRKNPRFHETVAEKALQE YRKKHREE
L Pred: CCCEEEEEECCCCCEEEEECCCCCCCOC HHHHH H
130 110 150 160 AR GVIEVVVKLEDSDRITVTVEVEVSRKR fFjETVAEKp]0 Legend of secondarv structure icons:
conz: JinananszznalINNINRERNNRNNNNENEEznnnnnk 420 430 440 € . v ’
Pred: : s H Alpha-Helix T Turn
Pred: CCCCCCHRAHHERHHRHHHRRRHEHRHAHRACCCCCCCCC = E Extended Configuration (Beta-sheet) Cor" " Coil
AA: .:LLENDRQQ].I:.;{;CLJ\.MQDA; ::ASSLLD:.JJ?J;OQDRH: L:'(L;l’oo B lsolated Beta Br1dge - G 3-10 Hehx
b Isolated Beta Brid 3 Fig 4,cd [ Pi-Heli
cont: JnnnmnRENNNIRNNNANEano oNUINRN ISt (b) o= b Isolated Beta Bridge (Type 3 Fig 4,0d] ua e
Pred: legend:
PI‘\;S‘\': ég%Sgggggé%gggggggggg%gg? R:I;f%gggqu%?(ﬁ% — = helix Conf: ]=:]|IH = cenfidence of prediction
. ZIIU 2‘20 U 2I30 . 2I’10 C=> = sieand 2red: pzied‘.c:e;i secendazy struclure % (l-helix % COil 0/0 ﬁ'Sheet
con?: JonanzolINNNNNNNNNNER-oRERNARNonnonAlE |~ - coil AR targer sequence PSIPRED 6 1 02 33 4 1 5 . 57
Pred: S—T—/ 0 ¥ ¥ ¥
Pred: CHECCCHHHHHRERAHHHHHACCCCCCCCCCCCCEEECET STRIDE 77 . 06 1 7 . 5 9 5 . 3 5
Az !lAI{t'QPE’LE}:l;IiL}AQQAND‘."H.J:'HSI.’AI."QEH:‘P'J.'M:‘J.REGDL')
(a) 250 260 270 280 (©)




Supplementary Figure 2: Correlation between the low confidence region (Asp193 to Glu245) in the modelled psCLU and AlphaFold CLU structures. The
modelled psCLU structure shows refinement of the previously predicted loop region as a-helices. STRIDE secondary structure predictions are indicated in tabular

form.
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Supplementary Figure 3: Weak intramolecular interactions observed in psCLU mutations located in the
functionally conserved regions. Protein structures have been captured at every 10ns of MD simulation. Panel
(a) depicts the interactions observed in the wild type psCLU structure and panel (b) depicts the interactions in
the mutant structure. Hydrogen bonds are depicted in green colored dotted lines. Hydrophobic interactions are
denoted by red half circles.
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Supplementary figure 4: Weak intramolecular interactions observed in psCLU mutations located in the
structurally conserved regions. Protein structures have been captured at every 10ns of MD simulation. Panel
(a) depicts the interactions observed in the wild type psCLU structure and panel (b) depicts the interactions in

the mutant structure. Hydrogen bonds are depicted in green colored dotted lines. Hydrophobic interactions are
denoted by red half circles.
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Supplementary Figure 5: Occupancy analysis of mutated residues across all trajectories as visualized in VMD. The differently colored spheres indicate the
volume occupied by the atom during the simulation. Blue- maximum volume; Green-medium volume; Red-minimum volume.
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