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Supplementary Figure 1: Sequence coverage of Rp. A) The primary sequence of full length

Rp is depicted. The blue boxes indicate all peptide fragments spanning regions of primary

sequence obtained from our data set analysis. Approximately 71% sequence coverage was

observed. Amino acids labeled as ‘X’ are residues which were not identified in the initial

protein database search engine. B) Regions with sequence coverage was mapped onto the
tertiary structure modelled structure of Rp. CNB-A domain is represented in grey, CNB-B
domain is in green and the regions with no coverage in black. Cyclic AMP molecules are
shown in yellow sticks.
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Supplementary Figure 2. cCAMP binding to Rp as determined by ITC. Top panel depicts
the heat released (and subsequent recovery) upon injection of CAMP from syringe to the
experimental cell chamber containing apo Rp protein. For top panel, the observed heat
change is plotted on Y-axis (pcal/sec) and X-axis denotes progression of the ITC experiment
with time (min). Bottom panel shows the fit of the integrated and corrected heat to a binding
isotherm (black line). The release of heat with every injection is plotted on Y-axis (kcal/mole
of cCAMP) with increase in cCAMP/Rp protein molar ratio at X-axis. The fitted values were
estimated as AH = -53.7 kcal/mol, Ka = 9.92 x 10° M™,



A CNB A- Residues 138-150 B CNB B- Residues 266-279

Apo +cAMP Apo +cAMP
min labeling l l I A | h l ~
i ,\J.“J«_)_J. |LJrM_Ju ot A e ' 'J' e ullJl 'll 'It 'llJt i JJI' LY.
&0 min labelin l * l A N
’ et |IL‘,|L) A Ao .._'\.Jt..JL u.J| lL_)J\ Aon M LJ...JLJLJ'I' Aa . |ILJLJL.JL.JL1 J ‘U ]
30 min labelin | N I ' l A ‘ ‘\
:m eine .A..}\..—'\xJ‘ILJIlJIL,..“_J L i' A e J'\J | IL h iamdemed _— _,‘__,-_,'\_JILJ lL\I | || JII‘JL—/\—P—--'—'——— —A J“'J' JA‘ SR Jl "I' A
min labelin l * I l ' I I ’ l ﬂ K
v ’ ,__-\_«._."._Jln_.'lLJL‘ .JL LA A-‘{L-*I-“' H'U Mrornn A JLJ\U“,JL.II.,ll.JIL..'Il_A__-_-_.___ AU lJ ! L L Ill | O
5 min labelin I | ' l K A
o |t M lLJn. |L_',J|LILJ_.*.- ‘L ILJ. A “’IU”“” | | — _n_.\_‘LJ' J\ |LJ| Jl_Jl | Y A | J\ J J Jl J U |J|l P
iminlabeling M‘,\Ju.ulu'fh,}h hrn _M‘.UL_.lfl_;LAM%_ N I A " U | |LII MM JJ U t J|lJ|l4 e
30 sec labeling W_flﬂ-IL_J'LJL_,,llll,,.ll_J__,IL_;'lm ) .)lmlllmlL-fu-'k-’\/"—“—-“w ]l|_|I| J“LJIL |L| || |I | . J. * * * X‘A (Jl)l)l_lllJ I
Undeuterated ' | ‘ ‘
cantral “‘5‘6‘5" A Ae‘gﬁ T --ésJ~“'§6dll.;;_6§. — '670}' = &0 _|| — _ - l . -
7 70 671 674 666 647 7 72 azr [ ] Tio T30 131 732 733 T4 735 736 T
miE myz mfz rn,-‘.'

Supplementary Figure 3: Comparing dynamics by HDXMS of CNB pockets in CAMP-free
(apo) and cAMP bound states: A) Stacked mass spectra of a peptide spanning residues 138-
150 in CNB-A domain, comparing cAMP-free and cAMP bound state, is depicted with
increasing deuterium exchange labeling time. Centroids of the spectrum are labeled in black
triangles. B) Stacked mass spectra of peptide fragment spanning residues 266-279 in CNB-B
domain, comparing cCAMP-free and CAMP bound state, is depicted with increasing deuterium
exchange labeling time. Bimodal distributions are seen for shorter labeling times (30 s and 1
min) in apo Rp. In the cAMP bound state, bimodal distribution in mass spectra are seen for
all deuterium labeling times. Blue triangles indicate centroid for the lower exchanging
envelope and red triangles indicate centroid for the higher exchanging envelope.
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Supplementary Figure 4: A) Difference plot, plotting absolute difference in deuterons (y-
axis) between Rp:RegAc binary state and Rp:CAMP:RegAc ternary state for each pepsin
fragment peptide listed from the N to C-terminus (x-axis). The binary complex and ternary
complex are directly compared and points in the negative scale represent a decrease in
deuterium exchange in binary complex, while points in the positive scale represent decreases
in deuterium exchange of the ternary complex. Each deuterium labeling time for every
peptide is depicted and colored according to key. A difference of +0.5 Da is considered

significant and is represented by a red dashed line. Plots were generated using DynamX
software (Version 2.0, Waters, Milford).




Supplementary Table 1: Summary of peptide fragments from HDXMS data for apo Rp, Rp:CAMP, Rp:RegAc and Rp:RegAc:CAMP.
The table summarizes the relative deuterium exchange values reported for the 24 peptides obtained in our analysis. A comparison of absolute
deuterium exchange of the peptides for two different labelling times 1 min and 30 min is tabulated.

No. of deuterons exchanged after 1min

No. of deuterons exchanged after 30min

(Meanz SD)° (Meanz SD)°
Pepti+desequence Charge Residue MEA? Rp Rp: Rp: Rp:RegAc Rp Rp: Rp: Rp:RegAc
S.No (MH") (2) No.s Apo cAMP RegAc :cAMP Apo cAMP RegAc :cAMP

L TNNISHNQKATE (1356.65) 2 213 11 | >00F 536£005 520:0.04 5231005 [515:006 528£008 5341002 5.27:002
2 EXSQSXJPPI\IJ_NP&Eﬁsgﬁgssgggm s aes g | U7SIOL 1722801 ATISK00 1740 TTSLOL py0p0 16201 1700000
5 ggf;;fsg’KPATPLPN'PKT 2 3150 14 |201#0.09 247+022 2.18+0.02 2.70+0.06 | 4794024 5.15+0.18 5.43+0.12 5.88+0.09
4 EQALSNNIM (1019.483) 3 58-66 8 |336:0.15 348:008 3.90+0.06 3.87:0.05 | 4424015 4.31+0.12 4.67+0.02 4.66+0.01
5 EERNVVF (892.452) 2 7379 6 |104%005 122:013 1.11+0.06 134:009 | 275005 272+0.11 2.58+0.03 2.75:0.13
6 LYKAGDIIIKQGDEGD (1734.891) 2 86101 15 |3.18+0.15 275:0.06 3.73t0.06 287+0.04 | 445019 3.94+0.12 4.79+0.04 4.26+0.06
7 ALIYGSPRAATVI (1331.768) 2 138-150 11 |367+0.08 176+0.05 4.19+0.12 191:0.08 |4.88+0.07 3.22+0.13 521+0.01 2.99+0.17
8 WALNGAT (732.367) 2 158-164 6 | 2384004 212:005 245:0.02 209+0.03 | 2.65:0.03 2.48+0.03 2.70+0.02 2.49+0.04
9 DQTIKKRKLYEEF (1697.922) 4 171183 12 |551#0.02 567+0.07 6.65:0.15 6.48+0.07 | 6530.09 6.41+0.02 6.90+0.05 6.84+0.04
0 (Fz'éi';ggi;-RH'DKYERVSL 4 183201 17 |6.924023 6974012 8.22:005 8.09+0.10 | 7.80+0.25 7.44+0.09 9.19+0.05 8.98+0.01
11 LEKVSIL (801.508) 2 184190 6 |260+0.03 261+0.06 3.28+0.02 295:0.02 | 3.2240.06 3.050.04 3.62+0.03 3.50+0.01
b '('Z'El'ggzsé'é)RH'DKYERVSL 2 184-201 17 |693+011 6.79:011 7.97+0.02 7.49:0.08 | 7.85:0.09 7.51+0.09 8.58:0.03 8.41+0.06
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4.47+0.02

6.60+0.08

3.53+0.04

4.39+0.06

3.92+0.06

6.37+0.23

5.89+0.05

6.62+0.17

3.08+0.06

5.13+0.05

4.06+0.03

3.62+0.05

4.42+0.02

6.79+0.10

3.45+0.05

4.01+0.09

3.56+0.07

7.35%0.15

4.97+0.19

5.62+0.14

2.97+0.08

4.98+0.06

4.04+0.03

3.58+0.09

4.62+0.04

6.65+0.02

3.02+0.05

3.97+0.09

3.69+0.01

n/a

4.42+0.09

n/a

3.28+0.04

5.23+0.04

4.01+0.04

3.65+0.03

4.56x0.07

7.27£0.05

2.45+0.01

2.76+0.07

2.62+0.06

n/a

1.98+0.12

8.25+0.04

2.83+0.06

4.93+0.08

3.95+0.05

3.58+0.03

4.73+0.06

9.43+0.11

3.76+0.05

4.97+0.09

4.38+0.06

7.16+0.02

6.66+0.15

7.69+0.18

3.61+0.09

5.37+0.09

4.10+0.04

3.63+0.06

4.52+0.02

9.05+0.05

3.57+0.03

4.51+0.06

4.03+0.05

7.95+0.06

5.39+0.16

7.50+0.08

3.47+0.25

5.13+0.05

4.02+0.03

3.56+0.06

4.80+0.02

9.84+0.05

3.87+0.01

5.55+0.07

4.68+0.01

n/a

7.46+0.03

5.64+0.09

3.94+0.05

5.53+0.06

4.06+0.01

3.65+0.05

4.75+0.02

9.51+0.05

2.92+0.02

3.80+0.04

3.75%0.03

n/a

3.07+0.16

7.69+0.15

3.64+0.09

5.22+0.07

3.93+0.06

3.61+0.03

 Number of maximum available exchangeable amides for each peptide. ® Average and standard deviation values calculated from three
independent deuterium exchange experiments. n/a Deuteron exchange values not available.




Supplementary Table 2. The tables list the calculated values for the amplitude intensities and
respective exchange of deuterons as compared with the undeuterated control, for the two types of
exchanging envelopes.

(i) Apo Rp
Time Amp 1 Centroid 1 DEx£SD Amp 2 Centroid 2 DEx£SD
0.5 7.59 730.8 2.12 £ 0.07 12.99 733.6 7.72 £0.07
1 6.67 730.9 2.45 +0.08 12.83 733.6 7.72+£0.08
5 6.30 731.5 3.52+0.09 11.88 733.7 7.92 £0.09
10 5.95 731.8 4.12 +0.07 11.53 733.8 8.12 + 0.07
30 7.52 732.7 5.92 £ 0.06 7.44 733.8 8.12 £ 0.06
60 7.34 732.7 6.05 + 0.07 6.69 733.7 7.92 +0.07
100 6.52 732.8 6.25 + 0.07 7.37 733.7 8.05 £ 0.07
(ii) Rp: CAMP
Time Amp 1 Centroid 1 DEx+SD Amp 2 Centroid 2 DEx+SD
0.5 11.10 730.3 1.19+£0.05 13.22 733.3 7.12 +0.05
1 12.25 730.2 0.92 £ 0.06 13.44 733.3 7.12 £ 0.06
5 8.94 730.4 1.32 £0.05 12.72 733.3 7.25+0.05
10 9.59 730.5 1.52 £0.05 13.80 733.4 7.32+£0.05
30 9.93 730.6 1.79 £0.05 13.89 733.3 7.25+0.05
60 7.67 730.8 2.19+£0.08 13.65 733.4 7.39+£0.08
100 8.25 730.9 2.32 £ 0.06 13.41 733.5 7.52 £ 0.06
(iii) Rp:RegAc (Apo)
Time Amp 1 Centroid 1 DEx+SD Amp 2  Centroid 2 DEx+SD
0.5 1411 730.9 2.32+£0.14 5.97 733.6 7.82+0.14
1 14.26 731.1 2.72+0.10 6.98 733.7 7.92+0.10
5 12.05 731.6 3.65 £ 0.07 14.70 733.7 7.99 £ 0.07
10 6.59 731.7 3.99+0.12 12.25 733.7 8.05+0.12
30 4.89 733.1 6.79+£0.14 10.84 733.6 7.85+0.14
60 3.16 732.9 6.39 +0.14 9.93 733.6 7.79+0.14
100 1.03 733.1 6.72 £0.16 10.11 733.7 7.99+0.16
(iv) RD:RegAC:cAMP
Time Amp_1 Centroid 1 DEx£SD Amp_2  Centroid 2 DEx£SD
0.5 11.70 730.1 0.65 +0.24 1.67 732.4 5.32+0.24
1 12.64 730.1 0.79+£0.23 2.03 732.4 5.32+£0.23
5 13.24 730.2 1.05+0.17 2.22 732.5 552 +0.17
10 11.09 730.3 1.19+£0.19 1.90 732.5 5.59+0.19
30 13.45 730.6 1.85+0.16 3.15 732.8 6.12 +0.16
60 13.44 730.8 212+ 0.14 3.80 733 6.52 £ 0.14
100 13.27 730.9 2.32+0.14 4.76 733 6.59 £ 0.14

All calculations were done using the sum of two Gaussians equation in GraphPad Prism 6.0.



*Amp_1: Amplitude, Centroid_1: centroid in m/z for +2 charge state mass spectral envelope,
DEx_1+ SD: number of deuterons exchanged and the standard deviations for the lower exchanging
envelope; **Amp_2: Amplitude, Centroid_2: representative m/z value of centroid peak for +2
charge state, DEx_2+ SD: number of deuterons exchanged and their standard deviations for the
higher exchanging envelope. Each data point represented is an average of minimum of three
independent experimental values.



