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Supporting Information Text

Peak assignments of 1D *C CP/MAS NMR spectra of u-[*C,”N]-PCB-AnPix]Jg2 as Pr and Pg.

In the present study, "C CP/MAS spectrum of AnPixJg2 display far-reaching similarities with that
for Cph1A2 in the red-absorbing 15Z dark state (Figure 2). The complete “C assignment for
CphlA2 as Pr (for review see ref. 1) thus forms the basis for assignment of the corresponding
AnPixJg2 peaks (summarized in Table S1). The revealed Pr similarity in overall structure of
AnPixJg2* and Cph1-GAF,’ particularly in view of the chromophore geometry and its immediate
protein environment facilitates our interpretation of the AnPixJg2 data. However, an unambiguous
assignment is not possible at current stage of research since the low amount of protein used (~1.3
mg) and the poor chromophore incorporation ratio precludes observation of well-resolved spectral

lines in a 2D mode.

C Pr spectra of AnPixJg2 (red) and Cph1A2 Pr (purple) are shown in Figure 2. The spectral region
of 85—115 ppm contains three methine bridge carbons (C5, C10, and C15, for numbering see Figure
2, Inset). In Cphl1A2 C5, C10, and C15 locate at 0“=87.1, 112.8, and 932 ppm, respectively,
whereas in AnPixJg2, three well-separated signals are observed at 6“=85.4, 114.4, and 97.0 ppm.
We first note that the signal at 85.4 ppm can be unambiguously identified as C5 by virtue of its
distinct upfield °C chemical shift among those three carbons seen in the form of free PCB," and
also after assembly with the cyanobacterial and plant phytochromes.” In both Pr structures of
AnPixJg2 (3W2Z) and Cphl (2VEA), rings B—C adopt a nearly identical coplanar conformation
(Figure 2, Inset) giving a strong hint that the C10 response in AnPixJg2 would resonate closely to
that of Cph1A2 (6°=112.8 ppm). Therefore, we assign the signal at 5°=114.4 ppm (red) to C10,
with a A6“ of 1.6 ppm to that of Cph1A2. The remaining signal in this region (0“=97.0 ppm) can

be directly assigned to C15 with a relatively large A5 of +3.8 ppm between the two C15 responses.
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The much larger distortion angle of ring D relative to the coplanar B—C plain in AnPixJg2 (60.8°)
than in Cphl (26.3°) might be the origin of the observed Ad“". Pyrrolic quaternary carbons lie
between 120 and 155 ppm, including C6—-C9 and C11-C14 of the two inner rings B and C as well
as C4 and C16-C18 of the two terminal pyrrolenine rings A and D. In the case of AnPixJg2, twelve
simulated chromophore peaks have been determined at o€ of 150.8, 147.9, 147.1, 1454, 1442,
143.1, 141.2, 132.0, 128.1, 126.7, 125.7, and 122.8 ppm. For two C5 peaks as Pr, a small A€ is
observed (1.7 ppm), the similarity should also be kept for its two carbon neighbors, hence the
signals resonating at 0“=150.8 and 147.9 ppm are tentatively assigned to C4 and C6, respectively.

In such a case, their 6 best match those of Cph1A2 (6°Y“°=153.9/149.5 ppm).

In Cph1A2 Pr, the chemical shifts of C8 and C9 of the ring B are mirror dual to C12 (6*“'*=127.7
ppm) and C11(6““"'=145.2 ppm) of the ring C on C10. Such mirror image is not duplicated by
AnPixJg2 chromophore, although the signals of C9 and C11 (IA6“I=1.4 ppm; 6" =126.7/128.1
ppm) as well as C8 and C12 (IA5“I=1.1 ppm; 6“*“'*=144.2/143.1 ppm) resonate at very similar °C
shifts. It is not possible to discriminate these two sets solely based on the comparison of the two Pr
spectra shown in Figure 2. However, the relevant A0 occurring during photoconversion to Pg
(Dataset S1) makes an assignment of the upfield signal at 143.1 ppm to C12 more plausible (see
below). Likewise, the signal at 5“=126.7 ppm can be assigned to C9, and the peak sitting at 128.1
ppm is thus attributed to C11 (see below). Another set of two partially overlapped signals at 6=
147.1 and 1454 ppm correspond to Cl14 and C16, the assignment would remain ambiguous,
however, their distinction is not crucial for the following discussion. Two quaternary carbons
resonating between C8/C12 and C9/C11 can be readily distinguished as C17 (6=141.2 ppm) and
C18 (6°=132.0 ppm) of the ring D, since both are found at the slight up-field positions of the
corresponding C17 and C18 peaks (0 = 142.1 and 134.0 ppm, respectively) from CphlA2.

Similarly, we assigned the remaining AnPixJg2 signals at 122.8 and 125.7 ppm to C7 and C13,
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respectively which differ by 2.9 and 0.7 ppm from the CphlA2 counterparts (Table S1). In the
region above 170 ppm, signals for carbonyl groups of both terminal rings and propionate
carboxylate moieties of the two inner rings are found. The most intense signal at 174.0 ppm is most
likely due to the D-ring carbonyl (C19), especially in comparison with that of Cph1A2 at 6°=172.7
ppm, these two peaks are of roughly equal intensity and differ by only 1.3 ppm. The high CP
efficiency of this carbonyl in both cases would be probably due to their extensive hydrogen-bonding
interactions with the binding pocket (e.g., H290Ne2 in Cphl, ~2.8 A vs. Y35207 in AnPixJg2, ~2.6
A, see Figure 1b), two carbonyl groups thus positioned in close proximity to a region with high
proton density. The A-ring carbonyl (C1) in AnPixJg2 can be easily identified as the most low-field
signal at 6“=182.8 ppm which is relatively upfield displaced by 1.2 ppm to that of Cph1A2 and
becomes a non-resolved shoulder of a strong signal at ~180 ppm representing two carboxylates. In
the red/green-type CBCRs, the A-ring carbonyl (C1) is hydrogen-bonded to a unique Trp residue
(Figure 1b), whereas no such strong interactions are found in Cph1A2 (Figure 1a). This might explain
the observed peak enhancement of C1 in AnPixJg2. The unequivocal assignment of the two
carboxylate peaks in AnPixJg2 (6“=179.0/181.0 ppm) is not yet available, however, it seems more
likely that the signal at 179.0 ppm originates from C12°, with identical € to that of Cph1A2 (Table
S1). The 12-propionates of ring C are suggested to be similarly orientated in 3W2Z and 2VEA
(Figure 2, Inset). In contrast, the 8-propionate of ring B is rotationally twisted in 3W2Z. The
expectation that the larger A0© would be observed at the 8-propionate in fact match the assignment
of C8” and C12* methylene carbons on the basis of comparison with Cph1A2, in which Ad€ of C8?

and C12” are of —1.5 and +0.5 ppm, respectively (Table S1).

The methylene signals occurring between 30 and 80 ppm arise from three A-ring carbons, C2, C3,
and C3'. If we assume that the AnPixJg2 signal at 6“=50.8 ppm corresponds to C3' of Cph1A2 (6¢

=47.6 ppm), AS° for two C3' would be 3.2 ppm. The assumption is supported by the comparison of

S03



3W2Z and 2VEA that implies the difference in electronic structure of two C3' atoms due to
opposite stereochemistry at this position (Figure 2, Insef). However, the stereochemistry at C2 atom
in both cases has been determined to be exclusively in R, the similar configuration is in accordance
with the observed small AS“ between two C2 atoms (IA0“’l=1.4 ppm with 6“*=35.7 ppm in
AnPixJg2). It should be noted that, in this region, the peak intensities of methylene groups show an
overall increase in AnPixJg2. Similar peak enhancement is also seen in the spectral region below 30
ppm containing two methylene carbons of propionates at rings B and C (C8' and C12'), the D-ring
ethyl group (C18' and C18°) as well as the methyl groups of four rings. Comparison of the two Pr
spectra also indicates that 5 of all methyl and methylene sites are barely affected by the PCB-

binding pocket (AS€ ranging from —1.3 to +1.4 ppm, Table S1).

In Figure 3a, the °C spectrum of AnPixJg2 as Pr (red) is superimposed with that as Pg (blue). As Pg,
the signals resolved at 3“=85.9 and 113.7 ppm correspond to C5 and C10, respectively, locating
almost identical to those as Pr (0°=85.4/114.4 ppm). However, a larger AS“ (as Pg—Pr in the case
of AnPixJg2) of +2.3 ppm is found to be associated with the C15-methine bridge between rings C
and D. Pg signals below 80 ppm representing methyl and methylene groups of the chromophore are
mostly upfield shifted relative to those of Pr (Table S1), among which the largest A3 arise from the
two ethyl groups of the terminal rings, C3' (A6“=+1.9 ppm) of ring A as well as C18> of ring D
(AO0“=+1.4 ppm). Comparison of the two spectra reveals a prominent spectral change in the low-
field region, referring to the D-ring carbonyl (C19) which shifts upfield from 174.0 ppm as Pr to
168.9 ppm as Pg (A6“=-5.1 ppm). Such an assignment is strongly corroborated by the Ad“" of —
3.6 ppm in CphlA2 (Table S1) following an analogous Z — E isomerization around C15=C16
double bonds. In the "C liquid- and solid-state NMR spectra of the free PCB as monomer/dimer®
and covalently bound to Cph1A2 and plant phytochromes,”® the A-ring carbonyl (C1) signals were

consistently situated at most low-field position. Similarly, in both photostates of AnPixJg2, we
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attribute the most deshielded peaks to C1 (6“=184.4 and 182.8 ppm as Pg and Pr, respectively).
Also in this region, two remaining well-resolved Pg signals at 6“=181.2 and 174.9 ppm can be
assigned to the C8- and Cl2-carboxylate (C8’ and C12%), respectively, on the basis of the
corresponding AJ“ upon the Pr-to-Pfr photoconversion of Cphl1A2 (Table S1). The most probable
cause for the observed —4.1-ppm A0° of C12” is a rearrangement of the hydrogen-bonding network
around the C-ring propionate side-chain upon Pg formation. For the B-ring counterpart in AnPixJg2,
its location is stabilized by the hydrogen bonds with the imidazoles of two His residues (H318 and
H322, Figure 1b). The C8-response as Pg locating at 181.2 ppm remains unaffected (A0 =+0.2
ppm) suggesting that these two His residues may alter the conformations of their imidazoles in
concert with the motion of the chromophore upon Pg formation, and thus maintain the local

electrostatic and electronic environment of the carboxylate.

As Pr, the 0° of the pyrrolic carbons are distributed over 18.8 ppm between 150.8 and 141.2 ppm as
well as between 132.0 and 122.8 ppm, while as Pg, we observed a 28.2-ppm 6° ranging from 152.9
to 137.0 ppm and from 131.9 to 119.6 ppm (Figure 2). The expanded 6 range of the pyrrole carbons
as Pg indicates that the Pr — Pg photoconversion presumably involves a charge redistribution
around the chromophore. In comparison with Pr, two Pg signals resonating at “=152.9 and 150.4
ppm can be attributed to the adjacent carbons of the methine bridge linking rings A and B (C4 and
C6). Assuming that C4 of the ring A locates at more downfield position of 152.9 ppm (and thus C6
at 150.4 ppm), the light-induced A0 and A0“® would be +2.1 and +2.5 ppm, respectively,
inconsistent with the subtle A0 of +0.2 ppm. Hence, the above assumption seems not valid and the
assignment of these two carbons should be reversed, that is, 0“¥“°=150.4/152.9 ppm with the
corresponding A and A0“® of —0.2 and +5.0 ppm, respectively. In a similar manner, the
assignment of the adjacent carbons of C10 is obtained: C11 of ring C resonates at 6“=127.3 ppm,

corresponding to a Ad€ of 0.8 ppm, whereas C9 of ring B is detected at 6“=131.9 ppm with a Ad®
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of +5.2 ppm. Such dramatic shifts of C6 and C9 are directly related to the deprotonation of the B-
ring pyrrole nitrogen.’ Further, the signals at 5“=122.1 and 119.6 ppm would come from C7 and
C13, respectively. This assignment is achieved from the characteristic A6 pattern for C7 and C13
in Cph1A2 associated with an analogous C15-Z/E photoisomerization (A0“"" =+0.4/+4.3 ppm);
however, it should be noted that the A6“" in AnPixJg2 Pr— Pg shows an opposite sign (=6.1 ppm).
For the AO° of three pyrrolic carbons of ring B (C6, C7, and C9) between Pr and Pg, their overall
trend and signs are opposite to those in the N22 protonation during assembly of PCB into Cph1A2
apoprotein. A0“® can be reasonably expected to correlate with the Ad“ of other B-ring carbons,
hence the signal at “=143.6 ppm was assigned to C8 with a AS“ of -0.6 ppm (A0“*=+2.4 ppm
upon PCB assembly, ref. 4). Five unassigned pyrrole peaks as Pg at 6“=145.9, 139.7, 138.7, 137.0,
and 141.3 ppm result from C12, C14, C16, C17, and C18, among which the signal at 0°=1459
ppm can be only attributed to C17, considering the A0© with the corresponding Pr peaks of above
unassigned Pg ones at 143.1, 147.1, 145.4, 141.2, and 132.0 ppm. Besides a AS“ of +4.7 ppm with
the C17 as Pr at 141.2 ppm, other A3 appear to be either too small (e.g., +2.8, —1.2, and +0.5 ppm
with 6°=143.1, 147.1, and 145.4 ppm, respectively) or too large (e.g., +13.9 ppm with 6°=132.0
ppm) to correlate with the C15-isomerization seen in Cph1A2 (Table S1) and the A5 observed for
the other D-ring carbons in AnPixJg2 (see below). For C12, however, the change in bilin
protonation state is likely to play a more prominent role than photoisomerization in tuning the 6:
AO"* was found to be —14.7 and +0.6 ppm upon assembly of PCB into Cph1A2 apoprotein® and Pfr
formation in Cph1A2 (Table S1), respectively. It therefore seems to be most plausible to assign the
Pg signal at 138.7 ppm to C12 since the resulting AS“ of —4.4 ppm would be most correlated to the
A6 for C6 and C9 induced by N22 deprotonation (see above). It should be noted that no evidence
allows a one-to-one assignment of three remaining Pg signals at 0°=139.7, 137.0, and 141.3 ppm

for C14, C16, and C18; however, in any case, the Pr signals of C14 and C16 (6=147.1 and 145 .4
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ppm) will exhibit large upfield shifts (>4.1 ppm) during photoconversion, whereas the C18 Pr

signal at 132.0 ppm will be displaced downfield by at least 5.0 ppm (Table S1).
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Figure S1. In-vivo and in-vitro assembly of [°N,]-PCB with AnPixJg2.
Electronic absorption spectra of AnPixJg2 generated by in-vivo (a) and
in-vitro (b) assembly in the Pr (red) and Pg photoproduct (blue) states.
Spectra of the Pr and Pg were obtained following irradiation at 530 and
660 nm light, respectively.
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Figure S2 Schematic of Ad“ of PCB chromophore accompanying 15Z-to-15E isomerization in two red/green-type CBCRs of
AnPixJg2 and NpR6102g4 and in cyanobacterial phytochrome Cph1A2 as well as A0“ among the 15Z dark states and 15E
photoproducts. All AS€ illustrated in panels are taken from Table S2. (a—c) AS“ accompanying 15Z-to-15E isomerization (as
15E—15Z) in three photoreceptors of Cph1A2 (a), AnPixJg2 (b), and NpR6102g4 (c). (d—f) Ad° among the three 15Z Pr
states: AnPixJg2 vs. Cph1A2 (as AnPixJg2 — CphlA2, c¢), NpR6102g4 vs. Cph1A2 (as NpR6102g4 — Cph1A2, d), and
NpR6102g4 vs. AnPixJg2 (as NpR6102g4 — AnPixJg2, e). (g—i) AS“ among the three 15E photoproducts: AnPixJg2 Pg vs.
Cphl1A2 Pfr (as AnPixJg2 Pg — Cph1A2 Pfr, g), NpR6102g4 Pg vs. Cph1A2 Pfr (as NpR6102g4 Pg—CphlA2 Pfr, h), and
NpR6102g4 Pg vs. AnPixJg2 Pg (as NpR6102g4 Pg— AnPixJg2 Pg, i). Carbons and nitrogens are colored gray and blue,
respectively. The red and blue spheres represent down- and upfield shifts, respectively.
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u-["C,"N]-PCB-Cph1A2*

u-["C,*N]-PCB-AnPixJg2

AnPix]Jg2 — Cph1A2

chromophore carbon 1ZPy SEPfy  1SEPfy—152Py 15ZPy “Pg 19Pg — 157Py 1Py _152py 19 Pg — SEPfr
1 1840 18238 -1.2 1828 1844 +1.6 _1.2 +1.6

2 37.1 372 +0.1 357 37.7 +2.0 1.4 +0.5

2 17.5 185 +1.0 16.9 1822 113 0.6 ~03

ring A 3 53.4 543 +0.9 545 55.4 +0.9 A1 411
3 476 50.0 +2.4 50.8 52.7 +1.9 +3.2 +2.7

3 218 214 —0.4 232 217 15 +1.4 +0.3

4 1539 1535 —0.4 1508  150.4 0.4 3.1 31

A-B 5 87.1 88.5 +1.4 85.4 85.9 0.5 1.7 26
1495 1493 0.2 1479 1529 5.0 1.6 13.6

1257 1261 +0.4 1228 1221 0.7 2.9 —40

7 9.2 9.3 +0.1 8.7 7.9 0.8 05 _14

_ 8 1452 1438 _1.4 1442 1436 0.6 1.0 —02
ring B 8! 2138 231 +13 223 231 +0.8 +0.5 0.0
8 029 418 11 414 431 +1.7 15 +13

8 1800 1805 +0.5 1810 1812 +0.2 +1.0 +0.7

9 1277 1299 +2.2 1267 1319 +5.2 1.0 +2.0

B-C 10 1128 1124 —0.4 1144 1137 0.7 116 113
1 1277 1310 133 1281 1273 0.8 0.4 3.7

12 1452 1458 +0.6 1431 1387 44 21 71

12 204 205 +0.1 19.1 204 413 13 —0.1

, 12 38.1 38.4 +0.3 386 38.8 +0.2 +0.5 +0.4
ring C 12 1790 1753 3.7 1790 1749 41 0.0 —04
13 1264 1307 +43 1257 1196 6.1 0.7 111

13 114 116 +0.2 122 11.9 03 +0.8 +0.3

14 1459 1520 +6.1 1471 1397 7.4 +1.2 -12.3

c-D 15 932 91.6 1.6 97.0 99.3 123 3.8 +7.7
16 1459 1516 5.7 1454 1370 8.4 05 _14.6

17 1421 1355 6.6 1412 1459 +4.7 0.9 +10.4

17 9.9 10.0 +0.1 10.1 10.5 +0.4 +0.2 +0.5

ring D 18 1340 1405 +6.5 1320 1413 193 2.0 +0.8
18" 16.5 15.6 ~0.9 16.2 17.7 +1.5 03 121

18 132 133 +0.1 14.6 15.6 +1.0 +1.4 +23

19 1727 169.1 3.6 1740 1689 5.1 113 ~0.2

‘The assignments of u-["*C,”"N]-PCB-Cph1A2 in both photostates were done on the basis of Supporting Information ref. 1.
“The assignments of C14 and C16 (single underlined) of u-[*C,*N]-PCB-AnPixJg2 in the 15Z state could be interchanged. Similarly, as the green-absorbing 15E
photoproduct, the assignments of C14, C16, and C18 (double underlined) are not conclusive. Detailed assignments for both photostates were given in the main text.

Table S1 Overview of °C chemical shifts of PCB (0°) upon assembly into Cph1A2 and AnPix]g2. The data were obtained
from holoproteins of Cph1A2 and AnPixJg2 generated by in vitro assembly with uniformly *C- and ""N-labeled PCB chromophore
(u-["C, ®N]-PCB-Cph1A2 and u-["*C, *N]-PCB-AnPix]g2, respectively). Both in vitro assembled holoproteins were measured in
the respective 15Z (Pr) and 15E (Pfr for Cph1A2, and Pg for AnPixJg2) photostates. A6 between the red-absorbing 15Z dark state
and far-red-absorbing 15E photoproduct of Cph1A2 ("**Pfr - '*Pr), A between the red-absorbing 15Z state and green-absorbing
15E photoproduct of AnPix]g2 ("**Pg- "*Pr), A6 between two 15Z red-absorbing dark states (**“Pr - '*Pr as AnPixJg2 - Cph1A2),
and AJ° between two 15E photoproducts (***Pg - **Pfr as AnPix]g2 - Cph1A2) were listed and illustrated in Figure 4.
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Cph1A2* AnPixJg2' NpR6012g4* AnPixJg2 - Cph1A2 NpR6012g4 - Cph1A2 NpR6012g4 - AnPixJg2

chromophore carbon 157py SEPfp  ISEPfy—'57Pr 157Py 1“Pg  1FPg 1Py 157Py pg  1FPg— 1Py 157y —157Py 15Pg — 5FPfr 1Py —157Pr 15"Pg — SFPfr 1Py — 157Py 15Pg — 5FPg
1 1840 1828 -12 1828 1844 +16 1833 1836 +0.3 _12 +16 —07 +0.8 +0.5 0.8

2 371 372 +0.1 357 377 +2.0 405 364 —41 “14 +0.5 +3.4 —08 +4.8 -13

2 175 185 +1.0 169 182 413 129 169 +4.0 —0.6 —03 46 16 —40 13

ring A 3 534 543 +0.9 545 554 0.9 559 511 _438 +11 411 125 32 +14 43
3 76 500 124 508 527 +1.9 835 80 —05 +32 2.7 41 7.0 73 9.7

3 28 214 04 B2 217 15 250 106 _144 +14 +0.3 +32 ~10.8 +1.8 111

4 1539 1535 04 1508 1504 —0.4 1480 1480 0.0 31 31 59 55 28 24

A-B 5 871 885 114 854 859 0.5 89.0 940 +5.0 17 26 119 +5.5 +3.6 8.1
6 1495 1493 Z02 1479 1529 +5.0 1472 1509 37 16 +36 23 1.6 Z07 20

7 1257 1261 +0.4 1228 1221 —0.7 1282 1275 —0.7 29 —40 125 +14 +5.4 +5.4

7 92 93 +0.1 8.7 7.9 —0.8 9.0 8.5 ~05 -05 _14 —02 —0.8 +0.3 +0.6

ing 8 1452 1438 14 1442 1436 —0.6 1465 1467 +0.2 _1.0 02 413 +2.9 123 +3.1
8 218 231 +1.3 23 231 +0.8 23 28 +15 +0.5 0.0 —05 ~03 -1.0 —03

8 029 418 11 414 431 +17 40 378 32 15 +13 “19 —40 04 53

8 1800 1805 +0.5 1810 1812 +0.2 1817 1813 —04 +1.0 +0.7 +17 +0.8 +0.7 +0.1

9 1277 1299 122 1267 1319 +5.2 1300 1290 _1.0 _1.0 +2.0 123 ~0.9 +3.3 29

B-C 10 1128 1124 0.4 1144 1137 ~0.7 1140 1185 +45 +16 113 112 +6.1 04 148
11 1277 1310 133 1281 1273 08 1283 1285 102 104 3.7 10.6 25 102 1.2

12 1452 1458 +0.6 1431 1387 44 1421 1443 +22 21 71 3.1 -15 -1.0 +5.6

12! 204 205 +0.1 190 204 +13 246 211 35 -13 —01 +42 +0.6 +5.5 +0.7

. 122 381 384 +0.3 386 388 +0.2 400 383 -17 +0.5 +0.4 +1.9 —0.1 +14 —05
ring C 12 1790 175.3 37 1790 1749 —41 1812 1815 +03 0.0 —0.4 +22 +62 +22 +6.6
13 1264 1307 +4.3 1257 1196 —6.1 1272 1253 _1.9 —0.7 111 +0.8 5.4 +15 +5.7

13 114 116 +0.2 122 119 —03 104 7.5 29 +0.8 +0.3 -1.0 —41 18 44

14 1459 1520 +6.1 1471 1397 74 1463 1462 —0.1 +12 -12.3 +0.4 538 —0.38 +6.5

c-D 15 932 916 16 970 993 123 950 970 +2.0 +338 7.7 1.8 +5.4 20 23
16 1459 1516 5.7 1454 1370 84 1452 1455 103 05 “146 “07 6.1 “02 185

17 1421 1355 6.6 1412 1459 +4.7 1379 1399 +2.0 —0.9 +10.4 42 +4.4 33 6.0

17 99 100 +0.1 01 105 +0.4 67 116 +4.9 +0.2 +0.5 32 +16 34 411

ring D 18 1340 1405 +6.5 1320 1413 +9.3 1343 1393 +5.0 20 +0.8 +0.3 “12 123 20
18 165 156 —09 162 177 +15 172 166 —0.6 —03 121 +0.7 +1.0 +1.0 11

18 132 133 +0.1 146 156 +1.0 130 115 15 +1.4 123 iy -18 L6 41

19 1727 169.1 36 1740 168.9 51 1740 1713 27 +13 —02 413 122 0.0 124

sSupporting Information ref. 1; ‘current work; *SI ref. 7.

Table S2 Overview of °C chemical shifts (6°) of PCB in Cph1A2 phytochrome and two red/green CBCRs AnPixJg2 and NpR6102g4. A© of PCB chromophore accompanying
15Z-to-15E isomerization in the three photosensors as well as A6 among their 15Z dark states and 15E photoproducts were listed and illustrated in Figure S2.
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