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HA2 B2 p6 H4
— . —— - =) — E—
CNNM1 432 VLTPLGDCFM441 459 SGYTRIP 465 549 GIVTL EJE 559
CNNM2 449 VMTPLRDCFM458 476 SGCYTR 1P 482 565 GIVTL E[E 575
CNNM3 317 VLTPLEDCFM326 344 SGHTRIP 370 433 GLVTL E|E 443
CNNM4 376 IMTQLQDCFM385 403 SCYTRI P 409 492 GLVTL E|E 502
SA0657 221 IMVPRTQMI T230 247 HQFTRYP 253 326 GILTM E|E 336
CorB 192 IMVPRNE I 1 G201 218 SPHGRIV 224 299 GLVTYV EJE 309
CorC 72 IMIPRSQMIT 81 98 SAHSRFP 104 177 GLVTI EjL 187

Supplementary Figure S1. Sequence alignment of the three structural blocks that conforms site S2 in
the CNNMs and in bacterial proteins SA0657, CorB and CorC (Uniprot codes AOAOH3JL60,
AOAOH3NERS and POA2L3 respectively). The conserved acidic cluster (which prevents binding of ATP
in the absence of Mg?* in CNNMs [5]) is highlighted with a red rectangle. Secondary structure elements
are represented above the alignment.
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Supplementary Figure S2. Structure of the CBS module in CNNMs in three distinct conformations.
The two Bateman modules are shown in cyan and green. CNNM2 adopts two limiting conformations:
(A) a twisted disk in the absence of MgATP, and (C) a flat disk in the presence of bound MgATP. The
plane intersecting the central B-sheets of one CBS module is represented by a red line to emphasise the
flat to twisted conformational transition. (B) In the crystals, CNNM4 forms a semi-twisted disk in the
absence of MgATP as an intermediate between conformations (A) and (C)



105 [

} H110

. H115

g

=

Lt

120- i

125 i
130-




105+ 105
1104 F110

’E‘ 115+ F115

Q

=

=

=t

1201 120
1254 F125
1301, = : : : : H130
2.0 85 2.0 7.5 7.0 6.5
H (ppm}



'|5N (Ppm)

9.5

1054 105
110 110
1151 115
=
X @’ T
&
120 - = 120
@
1254 . 125
130 , , 130
9.5 7.0 6.5

'H (ppm)



e\ /H

4
0,0 0O @42 ]:Ll~ 1o

)
‘ HOPNPOF’O

OH OH OH
\ H, (6.06)
| OH OH
|
.l
i W
i "\\\
!J \ / X
_ P A o B
S eSS el N:‘_\\\\fr{\\//:——ﬁgf\—?t'ﬁm—‘;—— _h‘-—‘_m_)vt-_:/vﬂ
I I T T I
8.8 8.6 84 8.2 8.0 7.!‘3 7.‘6 7.4|1 7.‘2 7.6 6.1‘3 6.2’) 6.14 6.2 pprTL

Supplementary Figure S3. (A) Ligand binding by hCNNM4sar. (A — C) Observation via 2D N
HSQC NMR spectra of the protein (100 uM). The complete spectral region is shown
(corresponding zoom regions in Figure 2). A) Effect of Mg?* addition to a final concentration of 0 mM
(black), 10 mM (light blue), 20 mM (blue), and 40 mM (dark blue). (B) Effect of ADPNP addition to a final
concentration of 0 mM (black), 570 uM (yellow), 1.14 mM (orange), and 5.7 mM (red). (C) Effect of
combined Mg? and ADPNP addition: 0 mM Mg? plus 0 mM ADPNP (black), 0 mM Mg? plus 5.7 mM
ADPNP (orange), 0 mM Mg? plus 18 mM ADPNP (red), and 10 mM Mg? plus 5.7 mM ADPNP (blue).
Spurious t1 noise at 'H frequencies of ca. 8.2 ppm and 8.4 ppm derive from protons H2 and H8 in the
purine ring of ADPNP. (D) Observation via 1D 'Hprotein—"Hiigand Saturation Transfer Difference (STD)
spectra of the ligand ADPNP (5.7 mM; 300 uM hCNNM4sar). The superposed STD spectra in the
absence (red) and presence (black) of Mg? (10 mM MgCl2) confirm ADPNP binding in both cases, where
the stronger STD signals in the presence of Mg? indicate positive cooperativity of Mg and ADPNP
binding. The molecular structure and assigned 'H signals of ADPNP are shown in the inset.
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hCNNM4 601 ¥ L ¥ R 605 628 M OMIK FOET G G34 636 F 8§ ¥ ¥ £39 640 6 T M A LTS 646 694 ¥ 15 0 F 8 Vo700
mKCNHL 607 L 1 Y H A 611 633 E\v v A I L G 633 641 G D Vv F ga4 645 6 D v[F W K E g51 655 af@ls ¢ AN v g1
hKCNHL 607 L 1 ¥ H s 611 633 E|v v A I L G 639 641 G B v F GA4 615 G O v [ W Kk F g51 655 A @ & C ANV g1
hKCNH2 768 [ 1 v H & 772 794 VoV OV A | L G 800 802 (N B 11 g0s 806 L E P LN L ¥ g12 Bl7 -k § WEDVan
hKCNH3 608 'Y L | H'@ 612 B34 [TIv L A 1 L G 640 B42 G D L | @5 646 G C/E L P R R 852 657 K AN A D v 662
hKCNHA 582 (¥ L L R R 58 608 M v L A I L & 614 616 G B L | 619 620 & A D 1 P L P 826 640 1 K S A BV G46
hKCNH5 576 L o1 ¥ oA 580 602 [@lv v a1 L G 608 610 G B v [F &13 614 (6@l 1 [ w k E g0 624 A H A C ANV G0
hKCNHE cla il v H L 623 645 V v ¥ A I L G 652 654 [N D 1 F 657 658 6 E B V|8 L H gpa €69 & S A D v g7
hKENH7 771 [T L v [H € 775 797 1 v v oAl LG 8 205 [N D 1 F B0 809 & E M vV H LY gy 820 K S N AR Vg
hKCNHS 577 ¥ L L R @ 581 603 M v L oA 1 L & gna 611 & B L | G14 615 € AN L[S | Kk g21 626 LT W AR Vo631

cAMP  hHCN1 501 ¥ 1 1 R E| 505 527 [E0K B m [k [ s33 535 6§ ¥ I 538 539 61 ¢ L LT s45 548 R R T A S VG553
cAMP  hHCN2 569 ¥ | | R E 573 596 N K E M K LS g02 604 G § ¥ F 07 608 6 E 1 C L LT g14 617 R AT A& vV )
cAMP  hHCN3 454 L v v [R E 458 480 & R DR LT 436 488 G 5 v F 291 292 6 E 1 C L L|T 408 501 - R R 1| A& v 506
cAMP  hHCN4 621 [¥ 1 1 R b 25 647 JWIK | 1 Kk 1 & €53 655 G 5 ¥ 1 658 659 (6 b 1 ¢ L 1T 665 668 - R R T A8 VT3
GMP  hCNGA1 505 ¥ 1 © K K 509 53301 a4 F ¥ v L[§ 533 541 6 8 ¥ F 544 545 6 E 1[5 1 L N 551 559 N R R T & N | 565
cAMP  hCNGAZ 480 ¥ 1 C R K 48B4 508 T @ ¥ & L L[S 514 516 € 5 C F 519 520 & E 1[5 | L N 525 534 M B R T & N | 540
GMP  hCNGA3 508 ¥ 1 ¢ K K 512 536 T @ F v v L S 542 544 G 8 ¥ F 547 543 & E 1|8 1 L[N 554 562 M R R I AN I 5eg
cAMP  hCNGA4 374 ¥ v C R & 378 402 SRR A v L G 408 410 6 L ¥ F 413 414 (G OB 1 BS8 11 IRE 420 428 [NER R EE A IR | 434
cAMP  hCNGB1 988 ¥ v c K x 992 1017 (8 v L v [T L K 1023 1025 6 S vV F 1028 1029 6 E I [S L L A 1035 1033 [N R R T A NV 1045
cGMP  hCNGB3 550 F v € K K 554 579 K v L v [T L K 535 587 G 8 V F 500 591 G E 1§ L L A 597 602 M R R T AN v GOB
cAMP  hPKAI 281 Kk 1 v ov|@ 285 313 v [Elv@ k6 219 221 (8 0 WP 324 325 6 FE 1A L oLom o331 333 [R B R A ATV 339
cAMP  hPKAII 02 @1 1 Ala 306 333 VIE | AR €[S 345 37 6 @ ¥ F 350 351 6 E L oA Lov [y 359 (K B R A A5 A 365
cGMP  hPKGI 247 v 1 1 [Ro@ 1 279 v F LIR TIL G 285 287 G D W F 200 291 € E KA L@ 207 299 B v RUF AN Vo305
GMP  hPKGII 312 'Y 1 1 R E 31E 344 (@ L 1K T LA 350 352 G L ¥ P 355 356 L E K A L[S 362 34 B v R § AN 1 370
cAMP hRAPGEF2 162 | v L N D 156 188 G K 4 [E 1 L C 194 196 G N S F 199 200 6 v s B E M B 206 09 [¥ MK G W oWk 215
cAMP  hRAPGEF4 383 v L F N Q@ 337 410 G v v C T LIH 416 418 6 B D F 471 422 6 K L AL ¥ N 478 431 - ¢ R A a8 436
hRAPGEF6 307 | 1 L[t B 311 233 6 W v BN L F o339 31 G N S F 344 345 6 1 AR L (B 351 35a (¥ K 6 1 v R 360
hsLCIC1 gos [B] 1 [F E E 900 923 v v s kI ka3 949 6 E 11 052 952 G E i [N C L [T gsg agn (B B M|k VIR A o6
hSLCOC2 893 [T | C K & 897 326 W@ R B R G 932 944 G B 1 | 947 948 G E L& € L L g54 956 R E 1 [E ¥ T Vv 962
hPLP6_CNB1 212 'Y v F R F 216 243 C v Vv K E v v 249 251 G B 5 v 254 255 N S L LS L 261 270 P @ R T v & A 276
hPLPG_CNB2 529 1 1 a R @ 533 561 v C L0 v oA G 567 569 G I 1w 572 573 6 @ 1 A v L |[T|579 581 [E P L 1 F T|L 587
hPLP6_CNB3 636 » L [¥ R @ 650 677 [l L v a JE¥ ¢ 683 685 G B L | §G8g 689 6 v v [Ela |1 85 687 @ B R AT T v 703
hPLP7_CNB1 171 [Wlv F @ B 175 200 Vv v v K EV L 207 210 & o Elv 213 214 HWIEIL LB L 20 229 P Y KIEI v (8 v oa3s
hPLP7_CNBZ 435 v v |§ R @ 489 s17 [fc L L AR 523 525 G b M Vo528 520 © @ L A v L[5 537 [E P L 1 F T v sa3
hPLP7_CNB3 602 ~ 1| ¥ R @ &06 633 B L A 6 E ¥ O @39 641 G B L ¥ 644 645 6 v v IENEI LT gs51 653 (@ &R A1 1 V g59

Supplementary Figure S4: Comparison of CNNM4«wmr with further CNBD or CNBDH domains. (Top)
Ribbon and stick representation of the [-roll in the CNB domain of PKG-1 (left; PDB ID 4Z07) and
CNNM4ewr (right; PDB ID 6G52). Residues involved in cGMP (yellow) interaction are highlighted in
red. CNNM4wwr neither conserves these residues nor provides for sufficient space to host a cNMP
ligand since the cavity is occupied by bulky residues. CNNM4 residues T641, 5696, D697, and E632 are
located at positions equivalent to PKG-1 residues E292, R301, T302, and R282, respectively (Bottom).
Sequence alignment of "CNNM4 vs human CNBD and CNBDH containing proteins. The location of
key residues involved in cNMP binding and their analogs in CNNM4«xwr are highlighted by colored
symbols above the alignment (below the secondary structure elements). The known cNMP ligands are
indicated in the first column, where known absence of cNMP binding is marked by (-). The Uniprot
codes for the analyzed proteins are: hCNNM4, Q6P4Q7; MmKCNHI1, Q60603; hKCNH1, 095259;
hKCNH2, Q12809; hKCNH3, Q9ULDS; hKCNH4, Q9UQO05; hKCNH5, Q8NCM2; hKCNH6, Q9H252;
hKCNH?7, QINS40; hKCNHS, Q96L.42; hHCN1, 060741; hHCN2, Q9UL51; hHCN3, Q9P1Z3; hHCN4,
Q9Y30Q4; hlCNGA1, P29973; hCNGA2, Q16280; "CNGA3, Q16281; hCNGA4, Q8IV77; hCNGB1, Q14028;
hCNGB3, QINQWS; hPKAI, P10644; hPKAII, P31323; hPKGI, Q13976; hPKGII, Q13237; hRAPGEF?2,
Q9Y4G8; hRAPGEF4, Q9EQZ6; hRAPGEF6, Q8TEU7; hSLC9C1, Q4GONS; hSLCIC2, Q5TAH2; hPLP6,
Q8IY17; hPLP7, Q6ZV29



CNNM1 mdiaaic CNNM3 oorlet
# $ * # $ *
Homo sapiens 660YLYQRNRP VD eeo 72 NLYMPDYSVHM Homa sapiens 547 YLYQRSQP VD556 22SAYCPDYT VARsn
Pan troglodytes 660Y LYQRNRP VDss9 72 NLYMPDYSVHM Pan troglodytes 57 YLYQRSQPVD sss 622SAYCPDYT VRen
Papio anubis easYLYQRNRP VDesa 74T NLYTPDYSVH7ss Papio anubis 547 YLYQRSQPVD sss 622SAYCPDYT VARsn
Ccallithrix jacchus 660Y LYQRNRPVDeeo 762 NLYTPDYSVHm™m Callithrix jacchus 547 YLYQRSQPVD 55 622STYCPDYT VRea1
Mus musculus 660 YLYQRNRPV Ds6s 762 NLYTPDYSVH™ Mus musculus 553 YLYQRSQPVD s62 628CTYCPDYT VRear
Myotis lucifugus essY LYQRSRP VDe67 759 NLYTPDYSVH7ss Myotis lucifugus 551 YLYQRSQP VD se0 6STYCPDYT VRess
Bos taurus 69YLYQRNRPVDsss 76t NLYTPDYSVH7o Bos taurus 5s7 YLYQRSRPVD 566 632SAYCPDYTVReau
Sus scrafa 657YLYQRNRP V Dess 20 NLYTPDYSVH7s Sus serofa s8s YLYQRSQP VD sea 60SAYCPDYT VRoes
Loxodonta ofricana 2sYLYQRNRP VD304 4200 NLYTPDYSVH a2 Erinoceus europaeus 298 YLYQRSQPVD so7 seSTYCPDYT VAss
Erinaceus europaeus 2sY LYQRSRP VD304 218 NLYTPDYS VHazz Canis lupus 553 YLYQRSQPVD sez 628SAYCPDYTVReaz
Canis lupus es7YLYQRNRP VDeses 759 NLYTPDYSVH 7es Ietalurus punctatus 08 YLY TANHPVD 617 682SSYCPDYTVResan
Ophiophagus hannah 308 Y LYQ RNR P V D 407 s2 NIYTPDYS VHs3t Banio rerio 52 YLY TRNHP VD ot 666SSYCPDYTVReéns
Ietalurus punctatus 60sYLYQRNKPVDs18 689 CAYLPDYSVReos Salmo salar 603 YLY TRNHP VD12 77SSYCPDYT VResss
Danio reria 6aYLFLRARNKPVDs23 695 CPYLPDYSVR 704 Nenopus tropicalis 52 FLYLRSQPVD se1 ESSFYYPDYT VRea
Xenopus tropicalis 205YLYQRNRPVD3zoa e NLYTPDYSVH a2z
CNNM2 _‘52 Loop PE-67 CNNM4 oop PEP
# $ * # $ *
Homo sapiens 5YLYQRNKPVD 684 7 QVY I PDYSV R 797 Homo sapiens 601 YLYTRANKPAD 810 2 GQY I SDFSVR 7
Pan troglodytes 5sYLYQRNKPVD 684 78 QVY | PDYSV R 797 Pan troglodytes 601 YLYTRNKPAD 610 92 GQYISDFSVR 2
Papio anubis e27YLYQRNKPVD 636 7%0QVY I PDYSV R Paplo anubis 601 YLYTRNKPAD 610 62 QY I SDFSVR 71
Callithrix facchus esYLYQRNKP VD 688 78QVY | PDYSV R 797 Callithrix jacchus 601 YLYTRNKPAD s10 92 GAY I SDFSVR mm
Mus musculus eSYLYQRNKPVD 68 sQVY I PDYSV R 797 Mus musculus 5% YLYTRNKPAD 607 688 CQYVSDFSVR 697
Sarcophilus harrisii 4aYLYQRNKPVD s03 88QVYVPDYSV Rso7 Sarcophilus harrisi 593 YLYVRNKAAD s02 1 TQYVSDFSVR s%0
Myatis lucifugus e YLYQRNKPVD 684 8QVY | PDYSV R 797 Myotis lucifugus 601 YLYTRNKPAD 610 82 GQY I SDFSVR 71
Ailuropoda melanoleuca 624 Y LY GRNK PV D 633 77QVY I PDYSV R Alluropoda melanoleuca 604 Y LY TRNK P AD 613 17 GQY I SDFSVR 76
Bos taurus s YLYQRNKPVD ess 7%6QVY | PDYSV R Bos taurus 61 YLYTRNKPAD an0 54 GQY | SDFSVR 563
Sus scrofa 6 YLYQRNKPVD 684 8QVY | PDYSV R 97 Sus scrofa 601 YLYTRNKPAD s10 62 GQY I SDFSVR 70
Loxodonta africana 53 YLYQRNKPVD 662 6QVY I PDYSV R 775 Loxodonta africana 569 YLYTRNKPAD s78 658 GQAY ISDFS VR 667
Erinaceus europaeus 6MYLYQRNKPVD s 763QVY I PDYSV Rm2 Erinaceus europaeus 553 YLYARNKPAD sez 65 GQAY I SDFSVR 654
Canis lupus 65 YLYQRNKPVD s 722QVY I PDYSV R 797 Canis lupus 600 YLYTRNKPAD 6w 622 GQY ISDFSVR 7
Alligator sinensis 53 YLYQRNKPVD sa5 IQVYVPDYSV Kess Alligator sinensis 505 FLYVRGRPAD su4 67 PQYVPDFSVR 76
Ictalurus punctatus 655 YLFQRNKPVD 624 725Q 1 YVPDYSV R 734 Ietafurus punctatus 52 YVYQRGKAVD so1 6s0o MOQY | FPDFNVR 689
Danio rerio 618 YLFHRNKP VD 627 722QVYVPDYSV R 37 Danio rerio 589 YLYLRGKPVD s 678 POYTPDFNVR 687
Gallus gailus 658 YLYQRNKPVD 667 MQAVYVPDYSYV K 780 Gallus gallus 617 FLYTKNKAAD 62 707 TPYVADFSVR 716
Cueulus canorus 397 YLYQRNKPVD 406 50QVYVPDYSV K 519 Cuculus canorus awo FLYCKNKAAD 39 s18 AQYVADFSVR 527
Orchesella cincta 57M FLYESGKATD s80 20TNFTPDYSV K 629 Xenopus tropicalis 539 FLYQRSK | AD s0s 682 AQYMADFSVR 6%
Apis cerana MV IYQQGKAVD 753 ssYTFIPDYTV R 828 Orchesella cincta 66 VLFERGKPAD 475 s3s AVY | PDYNVR 547
Cryptotermessecundus 744 L | YSQCGKA | D 753 s HTFIPDYTVR 82
Agrilus planipennis 737 LIYQQGKPVD 736 80s ATFQPDYSVR sis

Supplementary Figure S5: Sequence alignment of CNNM proteins from different species. The
indicated bulky hydrophobic residues Y603 (#), Y694 ($) and F698 (*) that occupy the main cavity of the
B-roll in CNNM4xwr are highly conserved in all CNNMs from different species, from insects to
mammals, while not all organisms encode all four CNNM members. Residue numbers and secondary
elements are indicated. The Uniprot codes for the analyzed proteins are: Hsennmi, QINRU3; Ptonnmi,
H2Q2E3; Pacnnmi, A0AQ096P643; Cjonnmi, F71103; Mmannwmi, Q0GA42; Mlennmvi, G1P8Z7; Btennw,
FIMD84; Sscnnmi, F1S8W6; Lacnnmi, G3TYT9; Eecnnmi, AOA1S3AFWS3; Clennmn FIPMJ7; Ohcnnm,
VBNPDY; Ipennmi, AOA2DOQLR5; Drennmi, AOAOG2KKC2; Xtennmi, FOWMCS; Hsennmz, QI9H8MS;
Ptennmz, K7CZV7; Pacnnmz, AOA096P6GS5; Cjennmz, USE1CY; Mmannmz, Q3TWNS3; Shonnmz, G3X2GO0;
Mlennmvz, G1Q8B9; Amannme, GIMHQ7; Btenwmz, E1BIL3; Sscnnmz, AOA287AM?25; Lacnnwvz, G3UIL2;
Eecnnmz, AOA1S3WKTS; Clenwmz, E2RJ19; Ascnnmz, AOATUZRW?72; Ipennmz, AOA2DOQNGI; Drennmz,
A2ATX7; Ggonnmz, AOAIDSPIBY9;  Ceennmz,  AOA091G624; Ocennmvz,  AOAID2NLQ6;  Acennme,
AOA2A3EE16; Hscnnwms, Q8NEQO1; Ptennms, AOA2I3TCAS; Pacnnms, AOA09ONGS2; Cjennms, U3DC74;
Mmcnnms, Q32NY4; Mlennms, G1PS60; Btennms, FIN293; Ssennms, F1ISTC7; Eeennms, AOA1S3AJ95; Clennms,
E2RGW9; Ipennms, AOA2D0SQK4; Drennms, EZF3M2; Ssennms, AOA1S3KYV5; Xtennwms, F7B785; Hsennmg,
Q6P4Q)7; Ptennwa, H2QID4; Pacnnwms, AOA096NGRY; Cjennms, F7IIN7; Mmennws, Q69ZF7; Sjennms,
G3WZR3; Mlcnnms, G1QFEN; Amcennms, GILFK1; Btennms, FIMK?24; Ssennme, F1STC6; Lacnnmvs, G3TEWT;
Eecnnms, AOA1S3AIV6; Clennms, F1IPJ05; Asennms, AOA1U7S477; Ipennms, WSUIQ1; Drennwms, F1Q717;
Ggennms, AOATD5P3M6; Ceennms, AOAO09THSBNS; Xtennms, AOJPAO; Ocennms, AOATD2NLLS; Csennmg,
A0A2J7RPUS; Apcennms, AOATW4XF17.
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Supplementary Figure S6. ITC data from cAMP (left) or cGMP (right) titration to CNNM4sarcNmr-
crail, Upper panels show the thermogram, lower panels the mixing isotherm.
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Supplementary Figure S7. Dimensionless Kratky plots of SAXS data for CNNM4sat-nwvp-ctail (left) in the
absence (above) and presence (below) of MgATP, and for its complex with PRL-1 (right). In all cases, the

plots indicate a well folded and elongated molecule. The pertaining BSA reference peak is indicated by
a black dot.



Supplementary Movie S1: SAXS derived solution structure of CNNM4sat-Nmp-cuail in the absence of
MgATP. The associated Bateman modules are shown in orange and red, their connected cNMP
binding domains in dark and light blue, and the interdomain linkers (added with CORAL) in dark and
light green, respectively. In the absence of ATP, the Bateman modules associate to form a twisted disk
shaped CBS module. The two main cavities formed between connected CBS1 and CBS2 motives are
named S1 and S2, where S2 provides the MgATP binding site. The CBS module is located above the
cNMP domain dimer, with their CBS1 motives inserting into the main cleft formed between both
cNMP monomers. Helix HO links the Bateman module to the preceding DUF21 transmembrane
region at the distal end. The disordered aterminal tail (following the cNMP binding domain) is not

shown.

Supplementary Movie S2: SAXS derived solution structure of the complete intracellular region,
CNNM4sar-cnvp-crail, in the presence of MgATP. Naming and colouring as in movie S1. MgATP
binding causes the Bateman modules to shift into a flat conformation of the CBS module by sliding
of their CBS1 ends within the cleft formed by the cNMP domain dimer.

Supplementary Movie S3: SAXS derived solution structure of the complex formed by CNNM4sat-
onmp-cail With PRL-1 in the presence of MgATP (indicated by a label). Naming and colouring as for
movie S1, with PRL-1 shown in yellow. The location of the long loop of the cNMP domain (not visible

in the crystals) is indicated.

Supplementary Movie S4. Model of the twisted-to-flat conformational change induced by MgATP
in CNNMA4. Binding of MgATP at the Bateman modules (colored in red and orange) triggers a rotation
of their CBS motifs that transforms the disk shaped CBS module from a twisted to a flat conformation.
The CBS1 motifs from the Bateman modules insert into the large cleft formed between the rigidly
dimerized cNMP domains (in dark and light blue, respectively), which restricts their sliding during
the conformational change. The linkers connecting both intracellular domains as well as the C-tail
following the cNMP domain are omitted for clarity.



