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Supplementary Table 1

R297 F317 A3221323 W330 Y347 V348 L351 L356
CNGAL_B. Taur us TRINYPNI FRI' SNLVWI 111 I EWNACVYE S| SKBIIGFGNDTWVYPDVNCPD- - - - - FGRLARKNMYSEYWSTE 356
CNGA1_Mbuse TRTNYPNI FRI SNLVMYI VI | | HWNACVYXSI SKAIGFGNDTWVYPDVNCPE- - - - - FGRLARKYMYSEYWSTE 349

CNGAL_Rat TRTNYPNI ql SNLVMWYI VI | | HVVNAC\/'ZISI S G:GNmEDVN:PE ----- FGRLAR:’Y;W\SH 350
ONGAL_Human TRTNYPNI FRI SNLVMYI VI | | HVNACVEYSI SKAEGFGN DI NCPE- - - - - FGRLARKYMYSEYWSTE 427
CNGA _X. Laevi s TRTNYPNI FRI SNLI MYI VI | | HEWNACVYYSI SKBIGFGEDTWVYPNTTCPE- - - - - YGRLARKNMYSEYWSTHE 361
TAX- 4_C. El egans TRSSMPNARRVVVAVAMYI VI | | HWNACLYEW SEWHGL GTDAWVYGHLNKQSLPDDI TDTLLRRYMYSFYWSTH 372
CNGA D. Mel anogast er TATGYPNARRI CKWILAI LVLI HUNACMYEAI SYERGESSDSWVYN- LNGTR: - - - - NNTLCRQYBYSFYWSTE 308
CONGB_D. Mel anogast er TATGYPNAFRI OKWLAI LVLI HV’NAClvzlAI SYEfIGFSS N- LNGTR- - - - - NNTLCRaYSFYV\S 483
CONGAM_Human TRTAYPNARRI AKLMLYI FVWWI HVINSCLYEBAL SRYEGFGR DPAGPG - - - - FERLRRQYBYSFYESTE 227
CNGA4_Rat TRTAYPmI AKLMLYI FWI vaCLmLW G:GRmEDPACPG R FERLRRmYSFYFS 227
ONGA3_Rat TRTNYP | GNLVLYTLI | | HWNACI YFAI SKFIIGEGT NTSKPE- - - - - YGRLSRKYIIYSEYWSTE 282
CNGA3_Mbuse TRINYPNVERI GNLVLYTLI | | HWNACI YEAI SKFEGFGTDSWVYPNTSKPE- - - - - YARLSRKMBYSEYWSTH 340
ONGA3_B. Taur us TRTNYP | GNLVLY! LI I | HWNACI mAI SKF GFGTmENVSNPE ----- YGRLSR:’Y;W\SH 380
ONGA3_Humman TRTNYP | GNLVLYI LI | | HWNACI YEAI SKFIIGFGT NI'S| PE- - - - - HGRLSRKYIRYSEYWSTE 361
CNGBL_D. Reri o TRTSYPNLFRI CNLVLYI LVI | HWNACI ml SKS G:GsmENI SCPK- - - - - FGTLTRgYaW\SH 337
ONGA2_Mbuse TRTSYPNI FRI SNLVLYI LVI | HYNACI YYAI SKSEGFGVI NI TCPE- - - - - YGYLAREMIMYCHYWSTE 335
CNGB1_Rat TRTSYPNI FRI SNLVLYI LVI | HVNACI Y¥VI SKSIEGFGVDTMVYPNI TCPE- - - - - YGYLAREMIYCEYWSTE 335
CNGA2_Human TRTNYPNI FRI SNLVLYI LVI | HWNACI Y¥AI SKSHGFGVDT#VYPNI TCPE- - - - - YGYLARENMYCEYWSTE 333
CNGA2_B. Taur us TRTSYPNI FRI SNLI LYI LI | | HWNACI YYAI SKSIGFGVDTMVYPNI TCPE- - - - - YGYLSRENMYCEYWSTH 333
ONGB1_Human SI LSKA | RTTAYLLYSLHLNSCLYSWASAY CGLGSTHEVYDGV- - - - - - - --- - - - G\lgRC’YYFAVK 841
ONGB1_B. Taur us SI LSKA | RTTAYLLYSLHLNSCL SAYEGLGSTHWVYDGV- - - ---- --- - - - GNSYIIRCYYWMAVK 955
CNGB1_Mbuse S| NDKAYVYRVI RTTGYLLFLLHI NACVYMWASDYEG GSTKMVYNGE- - - - - - - - - - - - - GNKYERCFYMAVR 398
CNGB3_Human SI MDKAY] YBVI RTTGYLLFI LFI NACVYEWASNYEG GTTRBVYDGE- - - ---- - - - - - - GNENHIRCYYMAVR 403
F380 D413
CNGAL_B. Taur us TLTTI GETPPPVRDSEYFFWADELI GVLI FATI VGNI GSM SN\/NAARAEFQAR%I KQYMHFRNVSKDNVEK 430
CNGAL_Mouse TLTTI GETPPPVLDSEYI FWVDELI GVLI FATI VGNI GSM SNMNAARAEFQSRVPAI KQYMNFRNVSKDNMEK 424
CNGAL_RAT TLTTI GETPPPVLDSEYVFWVDELI GVLI FATI VGNI GSM SNVNAARAEFQSRVDAI KQYVNFRNVSKDNMEK 423
CNGAL_Hurman TLTTI GETPPPVRDSEYVFWVDELI GVLI FATI VGNI GSM SNVMNAARAEFQARI If:l KQYMHFRNVSKDMEK 501
CNGA_X. Laevi s TLTTI GETPPPVGCDSEFVFWADELVGVLI FATI VEGWGSM SNWNAARAEFQGRI DAl KQYMHFRKVSKDLEK 435
Tax-4 C. El egans | LTTI GEVPSPVRNI EYAFVTLDLMCGVLI FATI VGNVGSM SNVSAARTEFCNKMBCI KQYMELRKVSKQLE! 446

CNGA_D. Mel anogast er TLTTI GETPTPENDVEYLFWADELAGVLI FATI VGNI GSM SNM\VARVEFQNRMBGVKQYMAFRRVGHELEA 382
CNGB_D. Mel anogast er TLTTI GETPTPENDVEYLFWADELAGVLI FATI VGNI GSM SNM\VARVEFQNRMBGVKQYMAFRRVGHELEA 556

ONGA4_Human | LTTVGDTPPPAREEEYLFM/CDELLAVNVGEATI MGSVSSVI|Y NVNT ACAAF YPDHAL VKKYMKLQHUNRKLER 301
ONGA4_Rat | LTTVGDTPLPCREEEYLFM/CDELLAVMCEATI MGSVSSVI| Y NVNT ACAAF YPDHAL VKKYMKLQHVNKRLER 301
CNGA3_Rat TLTTI GETPPPVKDEEYLFWI BILVGVU FATI VGWGSM SNVNASRAEFQAKI EI KQYMGFRKVTKDLET 356
CNGA3_Mbuse TLTTI GETPPPVKDEEYLFWI DELVGI LI FATI VG\WWGSM SNVNAPRVEFQAKI BSVKQYMCFRKVTKDLET 414
ONGA3_B. Taur us TLTTI GETPPPVKDEEYLFWI DELVGVLI FATI VG\WWGSM SNVNASRAEFQAKI BSI KQYMCFRKVTKDLET 454
ONGA3_Human TLTTI GETPPPVKDEEYLFWVDELVGVLI FATI VG\WVGSM SNVNASRAEFQAKI| EI KQYMGFRKVTKDLET 435
CNGB1_D. Reri o TLTTI GENMPAPVCDEEYLFWFDELVGVLI FATI VGWGAM SNVNATRAEFQEQ! DAl KHYMKFRKVSKELEA 410
ONGA2_Mbuse TLTTI GETPPPVKDEEYLFVI FDELI GVLI FATI VG\WWGSM SNVNATRAEFQAKI BAVKHYMCFRKVSKDVEA 408
CNGB1_Rat TLTTI GETPPPVKDEEYLFVI FDELI GVLI FATI VG\WWGSM SNVNATRAEFQAKI DAVKHYMCFRKVSKDVEA 408
ONGA2_Human TLTTI GETPPPVKDEEYLFVI FDELI GVLI FATI VG\WGSM SNVNATRAEFQAKI DAVKHYMCFRKVSKGNVEA 406
ONGA2_B. Taur us TLTTI GETPPPVKDEEYLFVI FDELI GVLI FATI VG\WWGSM SNVNATRAEFQAKI BAVKHYMCFRKVSKEMEA 406
CNGB1_Human TLI Tl GGLPCPKTLFE! VEQLLNYFTGVFAESVM GQVRCWGAATAGQTYYRSCMBST VKYMNEYKI PKSVQN 914
ONGB1_B. Taur us TLI TI GALPCPRTLFE! VEQGLNYFTGVFAF SVM GQVRCWGAATAGQTY YRSCMBST VKYMNEYKI PRSVQN 1028
ONGB1_Mbuse TLI Tl GALPEPQTSFE! VEQFLNEFSGVFVFSSLI GQVRCVI GAATANONY FQACMBHITI AYMNKYSI PQSVQY 471
ONGB3_Human TLI Tl GALPEPQTLFE! VECLLNEFSGVFVESSLI GQVRCVI GAATANONY ERACMBDT | AYMNNYSI PKLVQK 476

Multiple Sequence Alignment of CNG channels. Extended multiple alignment of 23
eukaryotic CNG channel sequences carried out using the multiple sequaignment
program MUSCLE. Residues that are conserved in more than 70% of the eukaryotic
sequences are highlighted in cyan. R297, F317, A322, 1323, W330, V348, L351, L356, F380
and D413 residues are highlighted in violet. H310,N312,Y316,,Y349,W353 and S354 (Figure
5C) are highlighted in green. The following groups of amino acid residuescansidered
similar: Asp/Glu, Lys/Arg, Phe/Tyr, Ser/Thr, Gly/Ala, Val/Ldlg/Met. The predicted
secondary structure is shown at the bottom. This alignment is the basibefarvdb-logo
analysis using an open source program available at http://weblogo.berketey.edu



Supplementary Fig. 1
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The effect of sulphydril reagents on WT CNGAL1 channels. (a) Current recording evoked by

1 mM cGMP, during voltage steps at £60 mV in symmetricat Nalution for WT CNGAL. No
current inactivation is observed with a marginal voltage dependentgdbip cGMP-activated
currents at £60 mV for WT CNGAL channels before (black lines) and aftexy(fines) 2
minutes application of 10AM MTS-2-MTS in the open (0.s.) and closed (c.s.) state. (¢) as in
(B) but for 100uM MTS-4-MTS in the open state (0.s.). (d) as in (b) but for an application of
2.5 mM MTSET to the intracellular sideMTSET,). (e) the same as in (d) but with MTSET
added to the extracellular sidRITSET,).



Supplementary Fig.2
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Electrical properties of mutant channels following inactivation. (a) Examples of
macroscopic I/V relations obtained 2 minutes after the addition of 1 mMRd.e. after
completion of inactivation, for the two types of mutant channels (F380#&,danel and
D413A, right panel). Current recordings elicited by voltage steps from +26200 mV AV
=20 mV). (b-c) Single-channel recordings at + 100 and - 100 mV for mutant clamB8bA
(b) and F380A (c). Amplitude histograms from recordings in (b) and (c) are shovine right
(grey area). Solid black lines represent a two-components Gaussianhé tostograms. The
analysis of the amplitude histograms (n=3) shows the amplitude of single dr@amrents is
very similar at positive and negative voltages and that the open probabilggast 2-10
times lower at negative than at positive voltages. Therefore theiva#ioh is caused by a
time dependent decrease of the open probability (see also Bucosg).et al.



Supplementary Fig.3
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Power spectrum of cGMP activated currents in the double mutant channels
D413C_R297C - Power spectra of current fluctuations in the presence of 1 mM cGMP,&efor
(empty blue circles) and after (empty brown squares) the application ofiMORITS-4-MTS,

at +40 mV. Subtracted power spectrum shown with grey empty trianGlesent recordings
were filtered at 20 kHz and sampled at 60 kHz. Power spectra were codngaitescribed by
Sesti et al; 1994 Power spectra for recordings obtained before and after the appiiaztil00

uM MTS-4-MTS were fitted with the sum of three Lorentzian functions with f2 and {3
values of 177, 524 and 1600 Hz respectively and with S1(0), S2(0) and S3(0) values of 3.9 x
10-3, 5.2 x 10-4 and 5.1 x 10-3 pA2/Hz and 3.9 x 10-3, 5.2 x 10-4 and 2.1 x 10-3 pA2/Hz for
current recordings before and after the application of MTS-4-MTS respéct Power
spectrum for the subtraction curve was fitted with a single Lorentziartitmavith an f value

of 1600 Hz and an S(0) value of 3 x 10-3 pA2/Hz. Analysis of the power spectrum of these
fluctuations shows that the Lorentzian component with a cut-off frequertzynd 1600 Hz is
reduced when the electrostatic interactions between D413 and R297 areetkpha a S-S
bond between residues in the same locations.



Supplementary Fig. 4
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SMFES experiments on double mutant channel D413C_R297C. (a) Unfolding of a single subunit of
the double mutant channels with an unfolded length of about 228 nm, associateddmtiation of an
S-S bond between exogenous cysteines. Continuous lines represent the WLE dittithe
corresponding peaks, and the numbers are the corresponding values of Lc. Bdackré the fitting of
the peaks that correspond to 55 nm, similar to what is observed in the CNGApen state; violet
lines are the fitting of the peaks representing the unfolding of thesinrembrane domains S4-S3 and
S2-S1 helices. (b) unfolding pattern of the mutant channel with an unfolaeghlee277 nm (in Lc),
similar to the unfolding pattern that is observed in the WT CNGA1 chamigle open state, denoting
the absence of the formation of an S-S bond between exogenous cysteines. Contimasoteptesent
the WLC fitting of the corresponding peaks and the numbers are the corresgdmdivalues, in
agreement to what is observed for CNGAL channels in the open state.li@ga and corresponding
numbers (in green box) represent the peaks that are missing during the unfofdihg mutant
channel when a S-S bond is formed (A), violet lines represent the same peakston a, but shifted
of 46 nm in Lc. (c-d) Comparison of single traces from panel a (gressejrand panel b (blue trace)
with zero shifting, i.e. only the 55 nm peak is superimposed and with 46hifting, i.e. the last three
peaks at 199, 240, 277 nm are superimposed. @ifpulative Lc histogram obtained as in Maity et
al., 2015.



Supplementary Fig. 5

C-linker

Position of the residues shown in Figure 3A on the Tax-4 protomer structure. We mapped
the amino-acid residues shown in Figure 3A on the Tax-4 protomer structui I("CbH30).
Different regions (S1-S6 and C-linker) are shown in different colors.



Supplementary Fig. 6
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Electrical recordings from P293 mutant channels. (a,b,c) cGMP-activated currents for the
mutant channels P293A, P293F and P293G respectively, in the presence of 1 mMatG0P
mV and in the presence of different symmetrical ion solutions*{§faen, Csblue, DMA*-
black). (d) box plot of the residual currents after inactivation versasah species for the three
mutant channels. The horizontal line within each box indicates the medidre data; boxes
show the twenty-fifth and seventy-fifth percentiles of the data; Wdns show the fifth and
ninety-fifth percentiles of the data. Linear regression angliyslicates that the fractional steady
state current /1., correlate with the helical propensity of the amino acid beingaegd to
Proline in position 297. For the linear regression analysis the meagafdr data set was used
(symbols within each pox plot). Mutant channels were ordered on thesxaaxiording to their
helix-propensity energy profiles (ref. 6; glycine > phenylalanine >niaka). (*) indicates a

statistical significance with P < 0.05.



Supplementary Fig. 7
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Comparison of electrical propertiesof WT and P293A mutant channels. (a-d) Macroscopic
currents recorded from excised patches in symmetrical solutions of&srand DMA+ (b,d)
for WT (a,b) and P293A (c,d) mutant channels with 1 mM cGMP in the intracelioedium.
Leak and capacitive components were removed subtracting from the c@@MRted current
those recordings obtained in response to the same voltage protocol, but withott GG
voltage commands were stepped from a holding potential of 0 mV to prepulsesg/agtineen
—-100 and +200 mV in 20 mV steps. At the end, the voltage command was moved to —200 mV
for 5 msec in order to elicit tail currents It (V). Red broken line wates O current level. (f-i)
Enlargement of tail currents (boxed areas in A-D). Current recordings fileered at 10 kHz
and sampled at 50 kHz to resolve rapid transients. (e) Dependence of G/@A280in
symmetrical solutions of Cs+ (black and grey) and DMA+ (red and dark @d)MT (circles)
and P293A (squares) mutant channels. (j) Estimation of Po/Po_max from taéntaur
Po/Po_max was estimated as It/It+200; symbols and colors are the sane)as in



Supplementary Table 2

a

Unpaired two-tail T-test (Steady-State Currents at +60 vs -60mV), referred to Figure 1D

Metont || ] ] ]
6;6 4:6 4:4 6;4 2;2 4;4

4:4

6 10 6 6 10 2 4
7,911 2,274 6,881 -5,541 5,652 -0,0967 1,084

<0,001t 0,0463 <0,001 0,00146 <0,001 0,932t 0,32
Stat. Significance

* kK * * kK * % * ok ns ns

Unpaired two-tail T-test (Tau at +60 vs -60mV), referred to Figure 1E

I N N A I N
6;6 4:6 4:4 6;4 2;2 4;4

4:4
6 6 8 6 10 2 6
12,981 -24,02 19,01 41,021 14,985 1,172 1,67

<0,001 <0,001 <0,001 <0,001 <0,001 0,362 0,146

Stat. Significance
* % % * % ¥ * % % * % % * % % ns ns

Unpaired two-tail T-test (Open vs Closed State), referred to Figure 4l
4.5 4.5 3;3 4:5 8;8 3;3 3;3

7 7 4 7 14 4 4
-7,529 -1,988 1,005 0,325 -1,36 -0,966 0,794
<0,001 0,0871 0,372 0,754t 0,195 0,389 0,472

*Ex n.s. n.s. n.s. n.s. n.s. n.s.
4.3 6;6 3;4 4:5 3;4 3;3

7;3

Stat. Significance

Mutant

8 5 10 5 7 5 4
-2,649 -0,972 -0,48 -0,681 1,268 0,672 1,062
0,0293 0,376 0,642 0,526t 0,245 0,531 0,348

Stat. Significance & n.s. n.s. n.s. n.s. n.s. n.s.



One-way ANOVA (Open state), referred to Figure 4l

N -
I -
R <0001
Stat. Significance R

Pairwise Comparisons vs WT (Holm-Sidak)

4 3 4 8 3 3

4

Mutant

0,884 0,866 0,903 0,906 0,98 0,46 0,863

ns ns ns ns ns ns
7 4 6 3 3 3

Stat. Significance
ns

Mutant

<0.001 0,88 0,945 0,403 0,907 0,811
Stat. Significance

GREIED ns ns ns ns ns

One-way ANOVA (Closed state), referred to Figure 4l

I s
N 0o
Stat. Significance xx

Pairwise Comparisons vs WT (Holm-Sidak)

5 5 3 5 8 3 3

Mutant

<0,001 0,624 0,162 0,802 0,307 0,75 0,409

RRERES ns ns ns ns ns
3 6 4 4 3

3

Stat. Significance
ns

Mutant

0,791 0,785 0,765 0,174 0,842 0,404

Stat. Significance
ns ns ns ns ns ns



Unpaired two-tail T-test (Open vs Closed) referred to Figure 4J

WT A322C 1323C N327C | Vv348C L351C
| WT | A322C | 1323C | N327C | V348C | L3SIC
7;3 3;3 4;4

3;3 4;5 7;7

4 8 7 4 12 6

0,538 -3,668" -0,399 -0,72 -4,544 -3,109

0,619 0,00633 0,702 0,511 <0.001 0,0209
Stat. Significance n.s. *k n.s. n.s. HkX *

One-way ANOVA (Open state), referred to Figure 4J

5,22
23,688

<0.001
Stat. Significance * ok ok

Pairwise Comparisons vs WT (Holm-Sidak)

7 4 3 7 4

0,01 <0.01 0,79 <0.01 0,945
Stat. Significance & ko n.s. ko n.s.

One-way ANOVA (Closed state), referred to Figure 4J

A s
R 1462
N 00
Stat. Significance HkX

Pairwise Comparisons vs WT (Holm-Sidak)

3 5 3 7 4

0,41 <0.001 0,57 <0.001 <0.01
Stat. Significance n.s. Coloh n.s. Coloh ko



Unpaired two-tail T-test (Open vs Closed) referred to Figure 6D

Dod | RS [ RE | P | G5 [EER || RNE | B
3:3 3:3 3:4 3:3 3:3 6;6 3.3 6:4

| m

4 4 5 4 4 10 4 8
-0,114 -0,378 -9,371 -7,632 0,981 -7,407 6,877 -2,278
0,915 0,725 <0,001 <0,01 0,382 <0,001t <0,01t 0,052

n.s. n.s. Frx *x n.s. i *x n.s.
4:4 6:2 3:3 5:5 6:8 3.3 4:4

4:5

Stat. Significance

7 6 6 4 8 11 4 6
11,569 -3,45 -0,465 25,158 2,228 -2,147 -27,762 2,438

<0,001* 0,0136 0,658 <0,001 0,0565  0,0549 <0,001 0,0506

Stat. Significance o,

* ns ekl ns ns
Q409C D413C | A414C D416C | Q417C H420C
3;4 4:4 4:4 3;3

5;5 4:4

*kk ns

8 6 5 6 6 4
-9,907 6,212 0,761 4,775 5,945 -2,689
<0,001 <0,001 0,481 <0,01 <0,01 0,0547

Stat. Significance - o, ns *% *k ns

One-way ANOVA (Open state), referred to Figure 6D

N ..
T w0
N <00
Stat. Significance ok

Pairwise Comparisons vs WT (Holm-Sidak)

3 3 3 3 6 3 6

3

Mutant

0,544 0,561 0,062 0,014 0,507 <0,001 0,357 0,047

Stat. Significance
& ns ns ns * ns Fhk ns *



| e[ aec | booc | vasic | osac | _swoc | Nanec | hooc_
4 4 6 3 5 6 3 4

0,56 0,584 <0,001 <0,001 0,398 0,148 0,543 0,622
Stat. Significance

n

S ns kit *xk ns ns
Q409C D413C | A414cC D416C | Qa17cC H420C
5 4 3 4 4 3

ns ns

0,292 <0,001 0,473 0,64 0,554 0,604

Stat. Significance

ns *xk ns ns ns ns

One-way ANOVA (Closed state), referred to Figure 6D

EEEE o6
W 1686
R <00
Stat. Significance *Ex

Pairwise Comparisons vs WT (Holm-Sidak)

3 4 3 3 6 3 4

3

0,848 0,824 0,873 0,835 0,697 0,717 <0,001 0,728

ns ns ns ns ns ns il ns
4 2 3 5 8 3 4

5

Stat. Significance

<0,001 0,988 0,081 0,714 0,883 0,561 0,989 0,826

Stat. Significance o,

ns ns ns ns ns
4 4 4 4 3

ns ns

5
<0,001 <0,001 0,956 0,735 0,4 0,904
Stat. Significance o - ns ns ns ns



Unpaired two-tail T-test (Open vs Closed) referred to Figure 7C

6;5 2;2 2;2

‘ _h

_ 0,749 0,539 0,0224t 0,0345%
S
ns ns

One-way ANOVA (Open state), referred to Figure 7C

Pairwise Comparisons vs WT (Holm-Sidak)

I <001 o0sos o605
Stat. Significance - ns ns

One-way ANOVA (Closed state), referred to Figure 7C

Pairwise Comparisons vs WT (Holm-Sidak)

5 2 2

D




Statistical analysis. Tables (a), (b), (c), (d), (e) and (f) refer to the results from thecaigid

statistical tests performed on data presented in Fig. 1d, 1e, 4i, 4pddiaof the main text,
respectively. Statistical significance of voltage-dependent ivetain versus non voltage-
dependent inactivation was established using unpaired two-tailed {dds). Statistical

significance of the MTSET/M2M state-dependent effect (MTSET/M2M apblin the

presence versus absence of cGMP) for each mutant channel was assasgethpaired two-
tailed t-test (c-f). Statistical significance of the MTSET ezff (blockage or potentiation)
among all mutant channels was established by single-variable ANCAG. pairwise

comparisons with WT (control), a Holm—Sidak test was usepoashoc test (c-f). F indicates
the F-value obtained from one-way ANOVA. t indicates the t-value obtairan t-test. DoF

refers to degree of freedom. n indicates the number of patches. (") tesli@aP<0,05 in
Normality test (Shapiro-Wilk). (1) indicates a P<0,05 in Equal variance tes. indicates a
not statistically significant P value. (*) P <0,05; (**) P <0,01; (***) P < 0,001.
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The effect of Dequalinium and DTT on membrane patches.

(a,b) Macroscopic currents recorded from excised patches in
symmetrical N& solutions for uninjected oocytes with 1 um
Dequalinium (a) and 2 mM DTT (b) in the intracellular
medium. (c) Macroscopic currents recorded from excised
patches in symmetrical Nasolutions for double mutant
channels W330C_Y347C in the absence of cGMP (left), in the
presence of 1 mM cGMP (center) and with 1 uM Dequalinium
(right) in the intracellular medium. (d) The same as (c) but
removing the leak and capacitative components by subtracting
currents in the presence of cGMP to currents without cGMP
those obtained in response to the same voltage protocol but in

the presence of 1uM Dequalinium. In panel a, b, c and d current recondergselicited by voltage steps from —200
to +200 mV AV = 20 mV). (e) single channels recordings obtained in the absence MPciGr mutant channels
W330C_Y347C, elicited by different voltages. Amplitude histograms are staithe right of each tracécs indicates

the estimated single-channel current amplitude. (f) In panetiefent recordings obtained in the absence of cGMP (0
cGMP) for mutant channels F317C_Y347C, elicited by voltage steps from —26200 mV AV = 20 mV); in panel
right the same but after 5 minute of the addition of 2 mM DTT.



Supplementary Fig. 9
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The effect of the cross-linker M-2-M on mutant channel Q409C in the open state.

Blockage by MTSET in the open state on mutant channels Q409C (n=6), blockage2byl kit
mutant channels Q409C_C505T (n=5), of mutant channels Q409C_C505T/WT tandem (n=4) and
Q409C in the cysless CNGAL1 background (n=5). M-2-M blockage was abolishibe idouble
mutant Q409C + C505T and in the tandem construct Q409C + C505T/WT as well as in mutant
channels Q409C in in CNGA1 channels without endogenous cystéines

In order to identify the molecular mechanisms underlying the open staiigition, we analyzed

the effect of 100uM M-2-M on mutant channels Q409C when C505 was replaced with a
threonine and in this case M-2-M did not inhibit the double mutant channels Q409C + C505T.
Therefore, inhibition of Q409C in the open state caused by M-2-M is dues tordiss-linking to
409C and C505. In order to establish whether the inhibition was a consequente afoss-
linkage between two cysteines from the same subunit or from neighboring sybrZsvi
inhibition in the open state was analyzed in the tandem Q409C + C505T/WHhidrtandem
construct, each subunit contained either 409C or C505 and the cross-linkagerbd89€:and

the C505 can occur only between different subunits. M-2-M in the open state didhoit the
tandem construct Q409C + C505T/WT and it is concluded that inhibition of mutaminelsa
Q409C by M-2-M in the open state is caused by the cross-linkage of C505 with 409Cgarttee
subunit.
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