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Table S1

Supporting information, sup-1

Overview of interdomain interactions. Contacts between the helicase core and

the C-terminal domains are listed for each structure and residues are colorcoded according to
Fig. 1. Salt bridges (SB) are highlighted with a cross.
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Figure S1 Isothermal titration calorimetry of Prp2 with AMPPCP and ADP. (a) The
thermogram of the titration of AMPPCP to Prp2 did not result in thermic signals suited for
integration, indicating there is no binding. (b) The binding of ADP was assessed and a
dissociation constant (Kg) of 179 nM was determined (n= 1.01, AH= -10.63 kcal/mol, AS= -
5.06 cal/mol*K). Individual triplicates are depicted in red, blue and black. In the upper panel
the thermograms are displayed, the middle panel shows the individual fittings with the

correspondent residuals in the lower panel.
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Figure S2 Sequence alignment of Prp2 from Chaetomium thermophilum (ct),
Saccharomyces cerevisiae (sc), Homo sapiens (hs), Xenopus laevis (xI), Arabidopsis thaliana
(at) and Caenorhabditis elegans (ce). Secondary structure elements from CF2 are displayed

on top of the corresponding sequence.



Acta Cryst. (2018). D74, do0i:10.1107/S2059798318006356 Supporting information, sup-5

ctPrp2

ctPrp2
scPrp2
hsPrp2
ctPrp43
scPrp4d3
hsPrp43
ctPrplé
scPrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

otPrp2

ctPrp2
scPrp2
hsPrp2
ctPrpd3
scPrpd3
hsPrp43
ctPrplé
scPrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

ctPrp2

ctPrp2
sePrp2
hsPrp2
ctPrp4d3
scPrp43
hsPrp43
ctPrplé
scPrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

ctPrp2

ctPrp2
scPrp2
hsPrp2
ctPrpd3
scPrp43
hsPrp43
ctPrplé
scPrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

CtPrp2

ctPrp2
scPrp2
hsPrp2
ctPrp43
scPrpd3
hsPrpd3
ctPrplé
scPrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

ctPrp2

ctPrp2
scPrp2
hsPrp2
ctPrp43
scPrp43
hsPrp43
ctPrplé
sePrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

ctPrp2

ctPrp2
scPrp2
hsPrp2
ctPrp43
scPrpd3
hsPrp43
ctPrplé
scPrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

1 1o
SSKRYAFVP . .
SSITSETGK
ATPAGLER.
ADITKGTKRL.
GSKRRFS. . .SEHPDP.V. PP P PR
SKRHRLDL . L I =
GRDYDD<.4.<<<DRS.4¢<. T 4 91 B L D &7
GHSGRE
GDTSED AS
RRREQQQLHLHSEARSRAGFLPLTSSPCCCADQPQQLADKMD
SDISKLIGAI VGSDDPVI . IEFVLNIIN. KSGNLQEFIRNIQKLDAGISYEDSIKMYNAFLGKQEEEKVRNKVKSSPL
AVAVAMAGAL. . . .. . ... ... IGSEPGP ELA. .. .KLEYLSL

Y

..... KVPREKAVVE

.......... TSKELTPGLLLTLQKLAQKPNTNLE .QFIASCKALTKLSSNNPIIF.N. .....ELLKNKSEE
.TDLDCQVGGLIC...K. KSAASEQHVFKA ........ PAPRPSLLGL. 5 .SLKRREREE
VSKVTSELQNHLGINEKTLAEFVI ...AQRL ECATFE. .DFKAKLAAVGA.DFPPSLM. ESIDRLVRTMHPKFKGKQNGDQREDREE
SQKINQVLKDDVNLDDPVVTEFVL,....SILN.KSKSIT. .EFQEQLNLMQS.GLDNE. . ... TIFKIYQIASPPV .. .. .. v
VSKVCTELDNHLGINDKDLAEFVI....SLAE.KNTTFD..TFKASLVKNGA.EFTDSLI..SNLLRLIQTMRPPAKPSTS.. .. .KDPVV
YEVTRQNDNA VR. i ittt s aaa e IEPSSLGEEEDKE. . . .AK. . . . .. ittt i it v ii i an v

KPARAAEREARAL ..L.EKNRSYRLLEDSEESSE. . .

DSTGPKKI. .
KDDGEDKK. . KDAEEEGGDQAGQNIRKD
KPPKSLEEKAAIFKGLAIPD. ... ...DTLALLESLEFK.

....MKEEVSVLPSTKIPAK..IEAK... .. I.E. .EEVQKIESLD.. .
KPKTEKEKLKELFPVLCQPDNPSVRTMLDEDDV KVAVDVLKELEALMESAAGQEKQRD

SDDRFG.DIPA. ... .
QLDLDD.N. ED.““
DYDRKR.D.RD. PR
SRSPED.Y. .DGS!RSR“‘

60, 70,
HYRDRSRSPSYK..SRRRDGDDSP ... .......
..... THNQGPE. KNNLKGEQLG..........

. .DR.ERDRG.
. .SHENRNN. .GSLQ SRSSTPR. .GSRLEGARTP..........
..LDSPVQK. . KPAPTRTLFKRIDKLKAKQLRQYSPTVKDPSPNSEQQTQNGHAETKDYEPTRSEVVEEDREWYDNDDDYGNLV. . . ...
.RDRSRHS. . RDGGSER. .SSRRNEPESPRERPKDAATP
.DRY¥R..SRSRSP...... ARFRS. .. RSLSRSRSKSPR. .RGRRKSSRYD..........

80 90,
. .RRRSRS5.PRDRSSNTHSA. ...
-BQKKSS8.K. ...

SRSTWEEEDSGYGSSRRSQHESPSPTPSYRDSERSHRLSTRDRDRSVRGKYSDDTPL
FRRPPPRDLDDAPQLYKIYDGHVTGIKDFGAFVNLHGVK
......................... PSPVLHEKVYEGKVRNITTFGCFVQIFGTR

.ERNLDR.WRDKHVDRPPP ... . EEPTIGDIYNGKVTSIMQFGCFVQLEGLR

119 120 130, 140,

GRREEGEEGISFDTEEER QOWEDDQRQADRD . EFHENPLA. ..

G.KIDGLVHISAFG. . QRVNHPSDAVSMGONVKVKVIKIEG.NRIGLSMKDVDQETG. .. .. .MDLAPQMRIGSGANMEALG...... .G
MKNCDGLVHISEMSD . QRTLDPHDVVRQGQHIFVEVIKIQNNGKISLSMKNIDQHSG. .. ... EIRKRNT. .. .. ESVEDRG. .. .. ...
K.RWEGLVHISELRREGRVANVADVVSKGQRVKVKVLSFTG. TKTSLSMKDVDQETG., .. .. .EDLNPNRRR. ... .. NLYGETNEETSM



Acta Cryst. (2018). D74, do0i:10.1107/S2059798318006356 Supporting information, sup-6

ctPrp2

ctPrp2
scPrp2
hsPrp2
ctPrp43
scPrp43
hsPrp43
ctPrplé
scPrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

otPrp2

ctPrp2
scPrp2
hsPrp2
ctPrp43
scPrp43
hsPrp43
ctPrplé
scPrplé
hsPrpl6
ctPrp22
ScPrp22
hsPrp22
consensus>70

ctPrpz

ctPrp2
scPrp2
hsPrp2
ctPrp43
scPrp43
hsPrp43
ctPrplé
scPrplé
hsPrplé
ctPrp22
ScPrp22
hsPrp22
consensus>70

ctPrp2

239 z49 259 280 2709 280, 290,

ctPrp2
scPrp2
hsPrp2
ctPrp43
scPrp43
hsPrp43
ctPrplé
scPrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

SEPrp2

ctPrp2
scPrp2
hsPrp2
ctPrp43
scPrp43
hsPrp43
ctPrplé
scPrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

otPrp2

ctPrp2
scPrp2
hsPrp2
ctPrp43
scPrp43
hsPrp43
ctPrplé
scPrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

ctPrp2

CtPrp2
scPrp2
hsPrp2
ctPrp43
scPrp4d3
hsPrp43
ctPrplé
scPrplé
hsPrplé
ctPrp22
sePrp22
hsPrp22
consensus>70

VrEe bV s
LITDS % A
LISEP PV A
AMHDR a4 R
AME DH a3 R
AMNDP a R
LINEP 4 E
LILDD 3 0
LR bV E
LiMDP v P
ILIT. bV M
LI DP T

LIRE.l.d.

uf B10

L000000Q00000000 —_—

LEY : 510 y 530

HLEAATLV 3 RRK

MIEAAI|T MSK

MLEAC CRR

MVEAAIR VDE R.

MLDSATIR GDQ R

MLEAATIR vDD

E{VDOAVIQ LAA

MVEAAV|S FLQ

HVERAVIK LEE

MLEAALT MEKA

MIEAALD VKT

MLDASLIT MKsS

Y.eaa... 200 005

150, 160,

EEAQKRLKMAEEDRKAMVP
TNGDKMDAKNPYLAH

.LAEKKMN . MLSRGMMNARQLQKQKDVDAW

............. LEVIRNIDNDDALR
.LHKQKQK...... RISAQRRQINEDNERW
SRRGIGGS..DGAANGPE .PLSG. . ATRPQKKRLTSPERW
.RSNDAH..T......... SRNMKNKIKRRALTSPERH

RNPDRPTH

.. LAEERARIDD
-QLRNAM.AGQSDHPDDITLE.GS. ...
.ELRKKSRRE. .YL

.DKYDYVFDTDAMIDYT.NEEDD
.AKREREKLEDLEAELA.DEE. .

LE.EKPE

MALISAG

M.LTSGVAQRREV.............. oa -
CLOYPIPLEQR . & v v v v v e v ts v o s e it m e m s b e i o e s e e e e e e e e e e e s M.EWIPP SKFBLA‘A‘ENKVPTSI
CMULTSGVVHRLEV . . oo v v o a s N.ARKVHLMVH.NLVFP DGRIV....FTKQ..
M.TIAAGIAKASDYPDLEEEYNAT. . GEGQMELEEDIDIEIR DEEPP AGQTK....QSLE.
LAIASGAASIDDYPELKDEIPINTSYLTRKRDDGSIVNGNTEKVDSKLEEQQRDETDEIDVELNTDDGPK KDQOQVK. . .GAKK.
M.IAANVLSKEEFPDFDEETGIL .PKVDDEEDEDLEIELV.EEEFP RGHTK....QSMD.

220,
.TEYEEWERE. .QTRAAKA

.EEQRRWEEA. .RLGAAST
L s a s naaang ¢

v .....QR..QAQAATNVA..GTALG..
. .QSRDNTTVL..NTAMG.
_AQHKHWELA. .CTKLC. .
.EEQQEKAKVDLSSQWQ. .
.REIEQQI..RKQQSFD. .
.EAEMDSIPMGLNKHWV. .

IIGSISETSSQVSALSMVNPFRNPDSEFSANAKRGSKLV
. .PEPVIPVKDATSDLAITIARKGSQTV.
.LSPIRVVKAPDGSLNRAAMTGAQLA.
.YEMPKITKVPRGFMNRSAINGSNATI.
.MSPIKIVEKNPDGSLSQAAMMQSALA.

QIKSRERE.DQGEYDFLLDEDAI . TFVRDA.AAAKFQPPSDGLTPEQ. .RL.LKQKIEEAERAQRTIQEVREKS
.LAQALETEEKRILTIQEARKL

QLOG. DEEPSAPPTSTQAQQKES AVERS

............. VEDSDI .NPWIGQRHSERYFK KA K

............. LEDGKI.NPFTGREFTPKYVDILKIRRE

,,,,,,,,,,,,, LP.QCI . NPFTNLPHTPRYYDILKKRLOQ

TDSAVPI ASE .DASKAQSSS.GTSKFS.DAIK.KQEGASNFSQSKTLKEQREF

. KAKDKS.NQKI .CDDTALFTPSKDD HT Q
.‘.DIMGVKKEEEPDKAVTEDGKVDY RTE . ++ QEKFA,.DHMKRKSEASSEFAKKKSILEQRQY
.NPEHR . QFLSDLRKRLQAQTSSDSVPEWK RATI .APKNQSFGPRTNMS EQ s

_NKK ....... DSRNEIQMLEKNQLIVTEWE . KNR. MNESISYGKRTSLP AQ T

s

.DAEGR .QIAANMRGI .GMMP . . NDIPEWK.KHAFGGNKASYGKKTQMS EQ

QPRRVAA
QPRRVAA!
QPRRVAA
QPRRVAA
QPRRVAA
QPRRVAA
QPRRVAA
QPRRVAA!
QPRRVAA]
QPRRVAA
QFPRRVAA
QPRRVAA

qv ! . vVGETGSGKTTQ.




Acta Cryst. (2018). D74, do0i:10.1107/S2059798318006356 Supporting information, sup-7

B12 oll
—- poon

ctPrpz

=l
|
2
o,
<

]

H
=

ctPrp2 R AR K ATICIT NI AE T ST ifelchs
scPrp2 BN HR K ASHAT NT AE T SIMT INsieh
hsPrp2 PN \RKAASNT NT AE T ST 19ehy
ctPrp43 GGRPGIACT VA S IW- RSl 4T DG I
scPrp4d3 NGRPG)AVV I Sig b8 AL (T DG T
hsPrp43 NGATGRIAVVV S @ipW-SugAl jiT D G V|
ctPrplé we o VRYACT VA RNl gV DG I M
scPrplé B SRKISSSIT NI AE T S AT 18 defd
hsPrplé BRI R KSR RFNT NI AE T S| AT ‘gelely
ctPrp22 B IRKASEAT NTAE T ST igsh s
scPrp22 A IRK VAR SAT NI AE T ST igslehs
hsPrp22 AR KUA'SSNT NI AE T ST igsfeiy
consensus>70 ... .. REKv!vaTNIAETS1T!dg!.

WZZRARNEARKN ZZ
w
=z
o
k]
abHHHzHHeda

old
ctPrp2

ctPrp2
scPrp2
hsPrp2
ctPrp43
scPrp43
hsPrp4d3
ctPrplé
scPrplé
hsPrplé
ctPrp22
scPrp22
hsPrp22
consensus>70

{30 30.3]
<t

ROOONO 20N

HHAHAGHAA<aHaSA

1T

ctPrp2

ctPrp2 a R 5 AEY| ...
scPrp2 d A 5 NSKE| ...
hsPrp2 . R & . ESG e
ctPrp43 . . R h . GAEARGED
scPrp43 R h SDEAYEYG
hsPrp43 . . R 3 h . ONHE| . .

ctPrplé . . RP KE A . ANG
sePrplé 5 5 R E P 5 ANNE
hsPrplé 5 . B R

ctPrp22 5 5 R A0 9] 5 NSG
scPrp22 R P
hsPrp22
consensus>70

WOPHDPORRO®NH
HEoHHGE HE G-

cseE.lt!vs$Ls.v...vf. tpkd L..ab. L. Bo o oo naaioa

ctPrp2

ctPrp2 G

scPrp2 . QARMKIGNIAGYINAR TR
hsPrp2 s Q. 5
ctPrp43
scPrp43
hsPrp43
ctPrplé
scPrplé
hsPrpl6
ctPrp22

.NNIT

.. TSVT

.. TGVS
.. .TGMP
.+ EGTP
scPrp22 . .GGTE
hsPrp22 A R K ...DQQV
consensus>70 . .M. . .. .. B a e b . q. bt a oo o0a0a v.

FHEHPEE <SS <SR

o CESEER R R )
olntnnnndddsnnnl

ctPrp2
930
ctPrp2 DVEVLEAKKLP .
scPrp2 IDDKTNRGRR.
hsPrp2 ELEDPHAKKMP
ctPrp43 TFQKGEIKNAL
scPrp43 NFQKGDVEKLSL. .
hsPrp43

ctPrplé

scPrplé

hsPrplé

ctPrp22

scPrp22

hsPrp22

consensus>70

NFPQCEAKRQL. .
EKGYSVREKRITETEFSRRMEIE AQMAEDR
RIKNDQEATTT. .GLFGEHYEHTLDKVEDDIDINIRRCKDMRDSVIQELKMTDNS
QAGKSRQENRRRAKEEASAMEER . . . . .. .. ................. MALAEEQ
PTDRLSKREEA . Byttt vt v vt ns ot ama s v on in i aanasaninssin

DAESQSRKKA. .
DPTKLSKQKKQ

0P| HE I G G RG R RS K K |

CEPYp2

950
ctPrp2 . . HESKPSN.NHD........
scPrp2
hsPrp2 . « KTREELG. . .« v v v o v 0 v o
ctPrp43 5 . .EKIRRQQ.AMKA
scPrp43 . . .EKVDRLN.ELKQ.
hsPrp43 . AKLQSKE.¥SQ............
ctPrplé
scPrplé .KKQKTKKQNILN
hsPrplé . RQEQEKRSPLGSVRSTK,IYTPGRKE‘uQ
ctPrp22 . . .PLYNKYE.GEDG. . .LSAQRRAARP
scPrp22 5 5 .PLHNKFAKDQNS. oo .WR.LSSIRQSRER
hsPrp22 - . .PLYNRYE.EPNA. .. WR.ISRAFRRR
consensus>70

Figure S3 Sequence alignment of Prp2, Prp43, Prp16 and Prp22 from Chaetomium
thermophilum (ct), Saccharomyces cerevisiae (sc) and Homo sapiens (hs). Secondary

structure elements from CF2 are displayed on top of the corresponding sequence.
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Figure S4 Position of DEAH-box helicases in the spliceosome. The cryo-EM maps of the
Saccharomyces cerevisiae B complex (a, Yan et al., 2016), Saccharomyces cerevisiae post-
catalytic P complex (b, Liu et al., 2017) and Saccharomyces cerevisiae spliceosome complex
remodelled for exon ligation (c, Fica et al., 2017) superimposed and are shown in grey and
DEAH-box helicases of each complex are depicted in red (Prp2), blue (Prp22) and green
(Prp16), respectively. All DEAH-box helicases are found in the periphery of their respective

spliceosomal complex.
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Figure S5 Secondary structure prediction of N-terminal extension of Chaetomium
thermophilum Prp2. The secondary structure prediction was performed using the GeneSilico
metaserver (Kurowski & Bujnicki, 2003). Used prediction server for the metasearch are stated
the left followed by the corresponding prediction on the right. Residues predicted to be part of
a helical secondary structure are highlighted by “H” whereas residues predicted to be part of

beta strands are displayed as “E”.



