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Figure S5. Root-mean-square deviation (RMSD) matrix values, in A, of the positions of the Ca
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Figure S7. Per amino-acid interaction energy map for co-crystallized compounds inside the
murine IRE1 kinase binding site. A, B: Endogenous ligands (ADP). (A) Electrostatic energy values
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Figure S8. Schematic representation of the ligand interactions of (A) KIRA (PDB code: 4U6R) and
(B) ADP (endogenous ligand) (PDB code: 3P23). S16

Figure S9. Superposition of all available 3D structures of IRE1 in different organism. Co-
crystallized ligands are highlighted through stick representation: (A) Ligand co-crystallized in
4YZ9 PDB structure is coloured green, (B) Ligand co-crystallized in 4U6R PDB structure is
coloured green. S17

Figure S10. The Docking Score values returned by each co-crystallized ligand (y-values) for each
IRE1 PDB structure (x-values) are represented by a colorimetric scale, going from red (-15) to
yellow (0) indicative of Docking score value. Co-crystallized ligands highlighted with boxes for
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Figure S11. The Docking Score of each KIRA analogues (y-values1-25) for each IRE1 PDB
structures (x-values) are represented by a colorimetric scale, going from red (-15) to yellow (0)
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Table S1. Series of KIRA analogs (1-25)*. IRE1 kinase and RNase activity shown in half maximum

inhibitory concentration (1C50) values (mean + SEM, n = 3)%.
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Kira analogue 11

Kira analogue 12
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Kira analogue 16
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Kira analogue 17

0.66 £0.08

0.29 +0.07

Kira analogue 18

0.94 £ 0.06

0.61 +0.07

Kira analogue 19

2.3+0.7

1.6 0.1

Kira analogue 20

0.42+0.14

0.19 +0.05

S6




] Kira analogue 21 0.17 £ 0.07 0.34 +0.02
[
o
LU
Q—{"(I’j
’ t}; bty
i~ Kira analogue 22 17 £5 7.113.0
X
CLx
i
N
@ Kira analogue 23 3.8+0.8 3.8+0.8
-l‘ L= N
&
—_!\\Q
4 Kira analogue 24 13+1.7 13 +1.7
C fr
1LY
e
AW
™ Kira analogue 25 2.7+0.4 2.7 +0.4
@
o
3
SN KIRA analogue 0.013 0.099
A
| | co-crystallized in 4U6R
m PDB structure
aD

S7




1
[
-~ Qs

3LJ1
4PL3 ETRMVIV ISFCPEDY c
4U6ER ~TSVVIV ISFCPEDY &

sawvlas iclx
REGT IV YKGMEDNED ILPECFSFL vQLL F
PEGTIVYRGMEDNHED ILPECFSFADREVQLL F
140

100 110

[ P ISI.I.QI.'H.SG? I irs'rssl
QKDFAHLGLEQITLLHQTTSG LNI rlsmen~
QEDFAHLGLERBITLLQQTTSG LNI LEEMDPN-~

170 1E0
I

rlisca- - -~ - sohlrrsC; I-E'.im'ma-:.as 3“

3LJ1 I
4p1.3 DR
4U6R T KDR

LSD
| P
3LJ1 Imlmmshlmi
4pL3 s BHGRIFEAM
4U6R waencn e BRHCETEAM

L»mmmw»mmmm»»VPG!E I m"""""‘"“""“”“’DNPEET
LAVGRHSFSRRSCGVPGTEGHI MESE~~~~pcBENPRYT

240 150 2|'EU 270
P i e " i PR PR | 5 5 | - PEPEPEE PR " PP
3LJ1 un‘c:ls CLEDESLIAEATDLISOMI !m‘v
4p1.3 KSLOBQANILLGACNLBCFHSDKHEDVIAR~~ELIEKMI SERHVL
4U6R KSLONQANILLGACSLECLHPEKHEDVIAR~~ELIEKMI SAKHVL
320 350
. P - . 1
3LJ1 n:.r.tdacsiﬂls sKL
4rL3 SLE QI- FQDV ~~IVRQLERGGRAVVE~ RENITVPLQTDI.RR TREGGSV
4U6R SLE FODW. ~~IVKQLERGGRAVVE~MDWRENITVPLOQTDLREFRTEKGGSV
| SECI -iI:":I' l
3LJ1 MDLLEALE? I :.1.: s- II-I.SX.
4pL3 ‘I‘LGSI TSREBHLLSH LCRHERLFQTYYWHE
4U6R TLET TS HI.I.AHT R~AMBLCSHERLFQDYYFH~

Figure S1. Sequence alignment of IRE1 cytosolic domain in different organism; yeast structure
(PDB code: 3LJ1),murine (PDB code: 4PL3), and human (PDB code: 4U6R)using Bioluminate?

Schrodingher3. Identical residues are matched by same colour. Identical residues in the kinase
active site, within a distance of 5.0 A from the co-crystallized ligands, are highlighted using blue

boxes.

S8



CLUSTAL 0(1.2.4) multiple sequence alignment

Aotus nancymaae
Pongo abelii
Homo sapiens
Papio anubis
Piliocolobus t.
Ictidomys t.
Felis catus
Canis lupus f.

Aotus nancymaae
Pongo abelii
Homo sapiens
Papio anubis
Piliocolobus t.
Ictidomys t.
Felis catus
Canis lupus f.

Aotus nancymaae
Pongo abelii
Homo sapiens
Papio anubis
Piliocolobus t.
Ictidomys t.
Felis catus
Canis lupus f.

Aotus nancymaae
Pongo abelii
Homo sapiens
Papio anubis
Piliocolobus t.
Ictidomys t.
Felis catus
Canis lupus f.

Aotus nancymaae
Pongo abelii
Homo sapiens
Papio anubis
Piliocolobus t.
Ictidomys t.
Felis catus
Canis lupus f.

Aotus nancymaae
Pongo abelii
Homo sapiens
Papio anubis
Piliocolobus t.
Ictidomys t.
Felis catus
Canis lupus f.

Aotus nancymaae
Pongo abelii
Homo sapiens
Papio anubis
Piliocolobus t.
Ictidomys t.
Felis catus
Canis lupus f.

———————————————————————— GSSPTLEQDDGDEETSMVMVGK I SFCPKDVLGHGAE
------------------------ GSSPSLEQDDGDEETSMV IVGK I SFCPKDVLGHGAE
MGHNHRHKHHHHHHHHENL YFQGPGSSPSLEQDDGDEETSVV 1VGK I SFCPKDVLGHGAE
———————————————————————— GSSPSLEQDDGDEETSMV IVGK I SFCPKDVLGHGAE
———————————————————————— GGSPSLEQDDGDEETSMV IVGK I SFCPKDVLGHGAE
----------- NHSLHSGSSVSKAGAGPFLEQDEEDEETSMV 1VGK I SFCPKDVLGHGAE
----------- NHSLHSSGSASRAGASPFLDQDDEDEETSMV 1VGK I SFCPKDVLGHGAE
——————————————————————————— PFLEQDDEDEETSMV 1VGK I SFCPKDVLGHGAE

* K -kk -

GTIVYRGMFDNRDVAVKR I LPECFSFADREVQLLRESDEHPNV IRYFCTEKDRQFQY A1
GTIVYRGMFDNRDVAVKR I LPECFSFADREVQLLRESDEHPNV IRYFCTEKDRQFQY A1
GTIVYRGMFDNRDVAVKR I LPECFSFADREVQLLRESDEHPNV IRYFCTEKDRQFQY A1
GTIVYRGMFDNRDVAVKR I LPECFSFADREVQLLRESDEHPNV IRYFCTEKDRQFQY IAI
GTIVYRGMFDNRDVAVKR I LPECFSFADREVQLLRESDEHPNV IRYFCTEKDRQFQY A1
GT1VYRGMFDNRDVAVKR I LPECFSFADREVQLLRESDEHPNV IRYFCTERDRQFQY IAI
GT1VYRGMFDNRDVAVKR I LPECFSFADREVQLLRESDEHPNV IRYFCTERDRQFQY IAI
GTIVYRGMFDNRDVAVKR I LPECFSFADREVQLLRESDEHPNV IRYFCTERDRQFQY A1

ELCAATLQEYVEQKDFAHLGLEP I TLLQQTTSGLAHLHSLNIVHRDLKPHNIL I SMPNAH
ELCAATLQEYVEQKDFAHLGLEP I TLLQQTTSGLAHLHSLNIVHRDLKPHNIL I SMPNAH
ELCAATLQEYVEQKDFAHLGLEPITLLQQTTSGLAHLHSLNIVHRDLKPHNIL ISMPNAH
ELCAATLQEYVEQKDFAHLGLEPITLLQQTTSGLAHLHSLNIVHRDLKPHN IL I SMPNAH
ELCAATLQEYVEQKDFAHLGLEPITLLQQTTSGLAHLHSLNIVHRDLKPHNIL I SMPNAH
ELCAATLQEYVEQKDFAHLGLEPITLLQQTTSGLAHLHSLN IVHRDLKPHN I LLSMPNAH
ELCAATLQEYVEQKDFAHLGLEPITLLQQTTSGLAHLHSLNI'VHRDLKPHN ILLSMPNAH
ELCAATLQEYVEQKDFAHLGLEPITLLQQTTSGLAHLHSLNIVHRDLKPHN ILLSMPNAH

GKIKAMISDFGLCKKLAVGRHSFSRRSGVPGTEGWIAPEMLSEDCKENPTYTVDIFSAGC
GKIKAMISDFGLCKKLAVGRHSFSRRSGVPGTEGWIAPEMLSEDCKENPTYTVDIFSAGC
GKIKAMISDFGLCKKLAVGRHSFSRRSGVPGTEGWIAPEMLSEDCKENPTYTVDIFSAGC
GKIKAMISDFGLCKKLAAGRHSFSRRSGVPGTEGWIAPEMLSEDCKENPTYTVDIFSAGC
GKIKAMISDFGLCKKLAAGRHSFSRRSGVPGTEGWIAPEMLSEDCKENPTYTVD IFSAGC
GRIKAMISDFGLCKKLAVGRHSFSRRSGVPGTEGWIAPEMLSEDCKENPTYTVD IFSAGC
GRIKAMISDFGLCKKLAVGRHSFSRRSGVPGTEGWIAPEMLSEDCKDNPTYTVDIFSAGC
GRIKAMISDFGLCKKLAVGRHSFSRRSGVPGTEGWIAPEMLSEDCKDNPTYTVDIFSAGC

VFYYVISEGSHPFGKSLQRQAN I LLGACSLDSLHPEKHKDV I AREL I EKMIAMDPQKRPS
VEYYVISEGSHPFGKSLQRQAN I LLGASSLDCLHPEKHEDV I AREL I EKM I AMDPQKRPS
VEYYVISEGSHPFGKSLQRQAN I LLGACSLDCLHPEKHEDV I AREL I EKMIAMDPQKRPS
VEYYVISEGSHPFGKSLQRQAN I LLGACSLECLHPEKHEDV I AREL I EKM I AMDPQKRPS
VEYYV I SEGSHPFGKSLQRQAN I LLGACSLECLHPEKHEDV IAREL I EKMIAMDPQKRPS
VFYYVISEGSHPFGKSLQRQANILLGAYSLECFHPEKHEDV IAREL 1EKMIAMDPQQRPS
VFYYVISEGSHPFGKSLQRQANILLGAYSLDCLHPEKHEDV IAREL 1EKMIAMDPQKRPS
VFYYVISEGSHPFGKSLQRQAN I LLGAYNLDCLHPEKHEDV I AREL IEKMIAMDPQKRPS

- Fekk

AKHVLKHPFFWSLEKQLQFFQDVSDRIEKESLDGP I VKQLERGGRAVVKMDWREN I TVPL
AKHVLKHPFFWSLEKQLQFFQDVSDRIEKESLDGL I VKQLERGGRAVVKMDWREN I TVPL
AKHVLKHPFFWSLEKQLQFFQDVSDR IEKESLDGP I VKQLERGGRAVVKMDWREN I TVPL
AKHVLKHPFFWSLEKQLQFFQDVSDR I EKESLDGP I VKQLERGGRAVVKMDWREN I TVPL
AKHVLKHPFFWSLEKQLQFFQDVSDR I EKESLDGP I VKQLERGGRAVVKMDWREN I TVPL
AKHVLKHPFFWSLEKQLQFFQDVSDRIEKESLDGP IVRQLERGGRAVVKMDWRENITVPL
AKHVLKHPFFWSLEKQLQFFQDVSDRIEKESLDGP IVKQLERGGRAVVKTDWRENITVPL
AKHVLKHPFFWSLEKQLQFFQDVSDRIEKESLDGP I VKQLERGGRSVVKMDWREN I TVPL

*k - - kkAh KAk AIAIAEAAKAKA

QTDLRKFRTYKGGSVRDLLRAMRNKKHHYRELPPEVRETLGSLPDDFVCYFTSRFPHLLA
QTDLRKFRTYKGGSVRDLLRAMRNKKHHYRELPAEVRETLGSLPDDFVCYFTSRFPHLLA
QTDLRKFRTYKGGSVRDLLRAMRNKKHHYRELPAEVRETLGTLPDDFVCYFTSRFPHLLA
QTDLRKFRTYKGGSVRDLLRAMRNKKHHYRELPAEVRETLGSLPDDFVCYFTSRFPHLLA
QTDLRKFRTYKGGSVRDLLRAMRNKKHHYRELPAEVRETLGSLPDDFVCYFTSRFPHLLA
QTDLRKFRTYKGGSVRDLLRAMRNKKHHYRELPVEVRETLGSLPDDFVRYFTSRFPHLLS
QTDLRKFRTYKGGSVRDLLRAMRNKKHHYRELPAEVRETLGSLPDDFVRYFTSRFPHLLP
QTDLRKFRTYKGGSVRDLLRAMRNKKHHYRELPAEVRETLGSLPDDFVRYFTSRFPHLLS
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Aotus nancymaae HTYRAMELCSHERLFQPYYFHEPLQPQPPVTPGAL 431

Pongo abelii HTYQAMELCSHERLFQPYYFHEPPEPQPPVTPDAL 431
Homo sapiens HTYRAMELCSHERLFQPYYFHEPPEPQPPVTPDAL 455
Papio anubis HTYRAMELCSHERLFQPYYFHRPPEPQPPVTPDAL 431
Piliocolobus t. HTYRAMELCSHERLFQPYYFHRPPEPQPPVTPDAL 431
Ictidomys t. HTYRAMELCSHERLFQPYYFHEPLEPQPPVTPDAL 444
Felis catus HTYRAMEPCSHERLFQPYYFHEPPELRPPVTPDAL 444
Canis lupus f. HTYRAMEPCSHERLFQPYYFHEPPDTRPPVTPDTL 428

dhkk - hhkAh KAAEAAIAAAAAAA K* = -khkkAkk -k

Figure S2. A multiple sequence alignment of IRE1 cytosolic domain in 8 different organism using
Clustal®. Residues are coloured as follow: AVFPMILW are shown in red, DE are blue, RHK are

magenta, STYHCNGQ are green.
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IRE1
- Kinase
domain

IRE1
- RNase
domain

Figure S3. Superposition of the 3D structures of IRE1 in different organism; yeast structure in

orange (PDB code: 2RIO), murine in yellow (PDB code: 4PL3), and human in red (PDB code:

SHGI).
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PDB code

Human 32: 4z7g
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38: 4U6R
41: 3p23

Figure S4. Root-mean-square deviation (RMSD) matrix values in A of the positions of the Ca
atoms for each pair of IRE1 cytosolic domain structures. The RMSD values are represented by a

colorimetric scale, going from blue (0) to red (4.0).
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Figure S5. Root-mean-square deviation (RMSD) matrix values in A of the positions of the Ca

atoms for each pair of IRE1 kinase active site domain structures. The RMSD values are

—

—
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represented by a colorimetric scale, going from blue (0) to red (4.0).
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Figure S6. Per amino-acid interaction energy map for co-crystallized compounds inside the

yeast IRE1 kinase binding site.
2RIO, 3LJ0: Endogenous ligands (ADP) co-crystallized on it;
3FBV, 3LJ2, 3LJ1 and 3SDJ: Exogenous ligands co-crystallized on it;

(A) Electrostatic energy values (kcal mol?). (B) Hydrophobic score (arbitrary units)
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murine IRE1 kinase binding site.

A, B: Endogenous ligands (ADP)

(A) Electrostatic energy values (kcal mol?). (B) Hydrophobic score (arbitrary units)
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Figure S8. Schematic representation of the ligand interactions of (A) KIRA (PDB code: 4U6R) and
(B) ADP (endogenous ligand) (PDB code: 3P23).
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Figure S9. Superposition of all available 3D structures of IRE1 in different organism. Co-
crystallized ligands are highlighted through stick representation: (A) Ligand co-crystallized in

4YZ9 PDB structure is coloured green, (B) Ligand co-crystallized in 4U6R PDB structure is

coloured green.
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Figure S10. The Docking Score values returned by each co-crystallized ligand (y-values) for each
IRE1 PDB structure (x-values) are represented by a colorimetric scale, going from red (-15) to
yellow (0) indicative of Docking score value. Co-crystallized ligands highlighted with boxes for
each IRE1 structure. *Dephosphorylated IRE1a co-crystallized with KIRA® **KIRA co-crystallized
in 4U6R PDB structure.
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structures (x-values) are represented by a colorimetric scale, going from red (-15) to yellow (0)

indicative of Docking score value. *KIRA co-crystallized in 4U6R PDB structure.
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