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Supplementary Figure 1. Time dependency of inhibition of murine IRE1a RNase
activity by MKC9989 (a), OICR573 (b), and OICR464 (c), using a real time fluores-
cence readout assay. IC50s and 95% confidence intervals (in brackets) are
derived from a single fitted profile through measurments from two experiments.
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Supplementary Figure 2. (a) Representative electron density maps of ADP engaging the
kinase active site (left) and MKC9989 engaging the RNase active site (right) of IRE1a in the
IRE1a - MKC9989 co-structure. 2Fo-Fc electron density corresponding to the final refined map
contoured at 1.30 (blue wire mesh). Simulated annealing omit map contoured at 3.00 for the
omitted ligand (green wire mesh). Protein is coloured purple and ligands are coloured with
carbon atoms yellow. (b) Stereo views of representative 2Fo-Fc electron density maps contoured
at 1.50 (blue wire mesh) centered on the MKC9989 (top), OICR573 (bottom left) and OICR464
(bottom right) binding sites. Protein is coloured purple and ligands are coloured with carbon
atoms in blue.
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Supplementary Figure 3. Structure of IRE1a bound to OICR464 and OICR573. (a) Stereo (left) and

schematic (right) representations of OICR464 binding to IRE1a. Colouring as in Figure 3B but with HAA
shown in green. (b) Stereo (left) and schematic (right) representations of OICR573 binding to IRE1a. (c)

Stereo view of overlayed binding modes of MKC9989, OICR464 and OICR573 to IRE1a with HAA

shown in purple. (d) Stereo surface view of overlayed binding modes of MKC9989, OICR464 and OICR573
to IRE1a. (e) Structure of IRE1a (blue) bound to MKC9989 (green) and a modeled dinucleotide RNA sub-

strate (orange).




S4

—r—QOANNMMN LOSTNODOHN VONUODHIMHT N MHOMHONDN O =~
RRRNEREY SHOURIRIY ST ILB RS SAREHIN
S=So<n>T0 <<<NO —L W O - > O
<<<<<EE <<ONZZAOM | e8] er o oc[a Y >>a - — o
- nnnnnnoal COOOIINH 0o - o 0o
wwo<nz - - QQXWwAT O [IATRTRTRTRTTY, | (GI0fo1% aYat0 e ooa - > >
Ja<<w< - - << << < < <[ A < <Bl< << ——————— XXICSNOO CC<ZO-<T gox - -3 <
NDNOFXZ - - L — WwGwwononI SCo-w
oox>ocd - o nnudw—x0o o
nunuundw - - Lpue>uw>0m >
Foo<xon - - 0O0ONLLZ )
(01619101 0] -
<<oQrx .
rx 1xGz <<OOICwnW - - e e e = -
DOCHZN LW JOow>>Ww - o-o- e o -
<IXN<O [0 0 071w 1 =4 P g -
nnoLgox ¥¥aoooxxa oo - o- - e [a T B B - SOwnunnao v
OYAPY ORI (> > > > > > > > ENC G =[al = |7 I P . - - 0 ofejw wEdn s
[2JOF: @ AT i | < <0 < <C < <C < <C [ LU L LU L [ L L) o o . . . —JWF>00c0
onC-ao - - ITC T -
TOoNoa< - - QQ<<r<TWwo W [< << <[efid <]
Ja<zxon - - crococoreo] ZZOONNOX
nHONnoT - - ZZOOQOO0Z
Izon<nn - - [FEMEEECE (NEEEEEEE = SsSsoo>-S-0 on0-—C—w - oowwao - - - G- PEEEEeE 0 - - - - o -
ZZI>wnWw ITWSO0<XH CNICTNYJIW
DOINDEO [ [ S 21%te} [ooooo O
<<nnna QOTIXXWuw - SN —X>uww
Croroz no<nazao W OX WX
ooC<xXxnz o
nnawn> Zlhoz
oFonT— ooa>>>us
nnunCcITw <I<>NW—H
oo -0 EEREEEE-
DTN - - LWWOWoWwny =D Z T
wn<zoo - - <L <ONH
FrLnQS
Coa>wr
nn<nnn z
(XN NRTRY o < H<|w
W <L o —aroonx @
NI X —
L>nar0 - - @ff¥xyixowa
oaFago - - ooooo ok
Cowk<a - - QOZNHN> -
nnozn >
OFOJ0n0 - - S -
ooxwonr z
JaW-zZo
La>0nTCo [ FESSS-<u ZONOCHXW
ww><a o (G1%] b << —— RS ITICnZIXO
Locn®nE - - ——>uwr>0 - ccccococo@ >><0>0 00 WWOX X NYY ¥¥o<onsS>
ono>o— - - >>F>—<w - TOOoWINXTJ <<oonCO=
cocoza> - - EEEguE. - 00zzzoOo
F<OF>- - - rncoozz - SSaF>000
A-C W - - FRUu<<<Soa - X X (€ (C oC (S H)TH
ooxroa- - - ww<oow-— - OXOoMIIX> >>>>>>MR7)
GOSN - - wwwwnaz - goowlaaz M - - - o
Ta -da< - - ooaz<—< - wwwzo<zw  [CIOICIOIICIN e (NEEEE  [WWWWWwWW. [ - - — a
oo azw - - woaoww— - FEEEEE - < >>>>>>>[8
~ ~ ~ ~ ~ ~ ~ ~ ~
feessz 8 fsesis B feess B foess 8 feeoo B feess B Feesis B Eiesis 8 Eeegio @
FLlhEuEE gRLLELLE FRLLELGE gLLLRuLE gRLLEuLZ FRLLELGE gubhuLz ghuLEuLzE gRLLEuLE
TECe L TELog Lo EELre o Lo s TECog Lo EELre Lo Lo LaE TECoe L TECeg L
HHST OO NHST OO SHHTZT OO HHST OO NHST OO NOHTTOO HHST OO HHST OO NHST OO
SITAXOns SITAXOons SITIQOXOonS SITAXOnS SITQXO0ns SITQXOonS SITAOXOns SITAXOnS SITQOXO0ns

@ HAA binding pocket residues
Mus musculus, Homo sapiens, Danio rerio,

Xenopus laevis, Caenorhabditis elegans, and Saccharomyces cerevisiae. Shown at bottom of the
alignment is the sequence of the paralogue Homo sapiens RNase L. The secondary structure of

O Conserved catalytic residues

Supplementary Figure 4. Sequence alignment of the cytosolic portion of IRE1 orthologues.
murine IRE1a is highlighted over the sequence.

The species in the alignment are (top to bottom)
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Supplementary Figure 5. Measurement of direct binding of HAA inhibitors to murine IRE1a by
micro-scale thermophoresis. (a) Binding of murine IRE1a"" to MKC9989, OICR464 and OICR573.
(b) Binding of MKC9989 to murine IRE1a mutants Phe889Ala, Tyr892Ala, Asn906Leu, His910Ala
and Lys907Ala. Shown are the fitted profiles of the two duplicates with the K for each as well as the

d (average)
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Supplementary Figure 6. Analysis of the oligomerization status of murine IRE1a. Analytical ultracen-
trifugation analyses were performed on murine IRE1a preparations (labelled at top) at the indicated
protein concentrations (labeled at left). Concentrations of ADP and JAK inhibitor | were 500 uM and
30 UM respectively.
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