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1 THEORETICAL MODEL FOR THE CIS-DFHBI-SPINACH RNA ASSOCIATION EXPERIMENTS

1 Theoretical model for the cis-DFHBI-Spinach RNA association experiments

In the absence of any photoisomerization, the temporal evolution of the solution composition resulting from

mixing solutions of cis-DFHBI and Spinach RNA is governed by Eq.(1):

ki
R+ 1F = 1B eY)
k_1

)

The kinetic law associated with reaction (1) in a homogeneous solution follows:

d1B(t)
dt

= ki1 1F()R(t) — k_1 1B(2). 2)

Being in excess with respect to 1R in the series of stopped-flow experiments, the concentration of fluorophore
1F was assumed constant in both mixed solutions such that 1 F'(t) = 1F},. Upon considering the total concen-

tration in R, Ry = R(t) + 1B(t), Eq. (2) yields:

k+ llFtOt —t
1B(t) = : (1-e7/m) Rig, 3
) kya1lFor + k-1 ‘ ot 3)
with
T4 = (ky 1 1For + k1) 7" (4)

Eq.(3) can be used to derive the temporal dependence of the normalized fluorescence intensity I (t)/Ir(0):

Ir(t)
Ir(0)

=1+ quky 1 Riorin (1 _ e—t/TLi) , (5)

where ¢; = % designates the relative brightness between 1B and 1F.
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2 THEORETICAL ANALYSES

2 Theoretical analyses

In this section, we theoretically analyze the dynamic behavior of the models displayed in Scheme 2 of the Main
Text. Sharing in common nodes and exchanging processes, those dynamic models only differ by the number of
considered nodes and exchanging processes. Instead of exploring stepwise those models, we first consider the

most complete model (shown in Scheme 2d), from which we derive the behavior of the simpler models.

2.1 The generic dynamic model

The generic dynamic model is a four-state mechanism consisting of two trans-DFHBI states (bound and un-
bound) in addition to the previously reported cis states of DFHBI. Both cis- and trans-DFHBI interact with
Spinach RNA to yield the corresponding fluorescent bound states, Spinach-cis-DFHBI and Spinach-trans-
DFHBI. The two isomers interconvert by photoisomerization in both the bound and unbound states while only
trans-cis isomerization may occur by thermally-driven exchange. For simplicity, this section uses the symbols
1F, 2F, 1B, and 2B to represent cis-DFHBI, trans-DFHBI, Spinach-cis-DFHBI, and Spinach-trans-DFHBI
respectively. The associated rate constants are presented in Figure S1, where the superscripts hv and A respec-

tively denote photochemical and thermal contributions.?

hv
R+1F =~ 2F+R
kK -+ k
21,F 21,F
kl k+1 k-2 k+2
hv
1B —> 2B
k21BJr kZlB

Figure S1: Four-state mechanism accounting for the photochemical and complexation behavior of a pho-
tochromic fluorogen in the presence of a receptor.

The theoretical framework closely mirrors that described in a previous work by Emond et al.! The concen-

tration profiles within the four state model are governed by the equations:

*IH-NMR evidence suggests a high purity of the 1F state prior to illumination, i.e. kﬁz’ JRe kQAL . Thermal contributions were
thus neglected for the forward exchange from 1F and 2F to 1B and 2B respectively.
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2.1 The generic dynamic model 2 THEORETICAL ANALYSES
dlB
5 = (k1B—1¥ + k1B—28) 1B + ka1 2B + kir—is R 1F (6)
d2B
o - kiB—2B 1B — (ka—2r + k2B—18) 2B + kar—28 R 2F (7
dl1F
el kiB—1rlB — (kir—18 R + k1r—2r) 1F + kap_1p 2F €))
d2F
el kag—2¥2B + kig—or 1F — (kav—28 R + kap—ir) 2F )

The temporal dependence of concentrations cannot be obtained in the most general case. However, it can
be analyzed in asymptotic situations according to the nature of the rate-limiting steps, which are associated to
either the photochemical reactions or the complexation reactions. Crossing between both kinetic regimes typi-
cally occurs when the relaxation times associated to the photoisomerization and the complexation reactions are
equal. Relying on the values subsequently extracted for the Spinach system at the micromolar concentrations
used in the present study (vide infra), we predicted that photoisomerization would remain rate-limiting up to
2.25 x 1072 ein.s~'.m 2, a value lying much above our typical light flux. Thus we reduced further theoretical
analysis in the following to the regimes where photoisomerization is rate-limiting.

The different dynamic models shown in Scheme 2 correspond to particular values of the rate constants
involved in Figure S1. The most general situation corresponding to non-zero values is shown in Scheme 2d.
Schemes 2b and 2c are respectively associated to zero values for kﬁ” ’g and kgf ’]03 + kQAL p» and for k4 > and
k_ 2, whereas Scheme 2a is associated to zero values for kg ’g, kgly ’% + /-62A1, g ki, and k_ 5.

Depending on the values of the rate constants k 2 and k_ o, two different reduced schemes result from the
reduction of the mechanism displayed in Figure S1 upon considering that photoisomerization is rate-limiting.
In the most general situation, k4 2 and k_ 2 adopt non-zero values; then the reduced mechanism involves the

exchange between two reduced species (Figure S2a : Two state model). In contrast, when both £, > and k_ >

®On the one hand, the relaxation time in a regime where photochemistry is rate-limiting was calculated for increasing light intensities
using Eq.(54) and the parameters displayed in Table 1 of the Main Text. On the other hand, the relaxation time in a regime where
complexation is rate-limiting was similarly calculated using Eq.(10) which originates from reducing to the corresponding two state
model in the case Rior < Fiot:

F,0 1
0 _ 1
T kS Fiot + k° 1o
with
hv,A,0
O K21+ k2, Kpp an
+ = 1+ A0
F
A A hu,A,0
k° Foa R Ky (12)
- 1+Khu,A,0
B
and
khu,g
K;V,A,O _ — 12, (13)
ky'p+ k2A1,F
khlx,O
Kgu,A,o _ 12,B (14)

hv,0 A :
k21,B + k21,B

Then we derived the light intensity for which the two relaxation times were equal.
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2.2 Analysis of the reduced two state model 2 THEORETICAL ANALYSES

are equal to zero, the reduced mechanism involves three species and two exchanges (Figure S2b : Three state

model).

2B

Figure S2: : Models resulting from reduction of the mechanism shown in Figure S1 upon considering that
photoisomerization is rate-limiting. a: Two state model where k£ > and k_ > adopt non-zero values; b: Three
state model with k 2 and k_ 5 equal to zero.

2.2 Analysis of the reduced two state model

In the “low”-illumination regime with non-zero values for k4 o and k_ o (Figure S2a), it is meaningful to
introduce the average species 1 and 2 (concentrations 1 = 1F + 1B and 2 = 2F 4+ 2B). The “instantaneous”

concentrations in 1F, 1B, 2F and 2B then follow¢,

1 _
1F = ———1 15
1+ KPR (1)
A
oo KBRS a6
1+ KPR
1 _
2F = ————2 17
1+ KR a7
A
op = Bl g (18)
1+ K&R
where
kA
KP = kZ’l (19)
k2
Ky = 5 (20)
-2
Thus Egs.(6-9) transform into Eq.(21):
dl d2 — ~
a = _E = —kiol+ ko 2 (21)

“The association constants, K and K%* are the inverse of the dissociation constants K41 and K, 2. Furthermore, k- 1 and k_ ;
have been replaced with kﬁl and ké’l to articulate that these rate constants are only affected by temperature rather than light.
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2.2 Analysis of the reduced two state model 2 THEORETICAL ANALYSES
with
L Mgk, KPR -
o 1+ KAR
b (kng + k2A1,F) + (kgf,B + sz1,3> KR @3
T 1+ K&R '

In the most general case, Eq.(21) has no analytical solution, because k12 and ko; are time-dependent as a
result of the R(t) term. However, a tractable temporal dependence of the concentrations after a light jump from

0 to I” can be obtained in two regimes:

e The total concentration of the receptor (R;,) is much larger than that of the fluorogen (Fio): Ryt >

Ftot- Then
oo k1S g+ k1S p KT Rior o4
12 —
1+ K{ Ry
P (kglyF + k2A1F) + (kgf,B + kQAl,B) K3 Ryt 05)
A 1+ K2Rio '

This case is relevant to analyze the experiments reported in the Main Text when Ry > Fio.

e The change of light intensity generates a perturbation of the solution composition of small amplitude. As
a consequence, Eq.(21) can be solved at first order of light perturbation. This case is relevant to analyze

the experiments reported in the Main Text when Fio: > Ryt -

2.2.1 Case Ryt > Fiot

In such a regime, the apparent rate constant k12 and k2; can be considered constant and equal to k?Q and kgl

given by
hv,0 hv,0
W, — PR KD R (26)
2 1+ K{ Ryoy
o (kgi’% + k2A1F> + (kgf% + kQAI,B> K3 Rior
]{521 — A . (27)
14+ K5 Riot

Since Fj; = 1+ 2, Eq.(21) becomes:

5 30
—d9;”:<%+@n@—f) 28)

without any restriction on the amplitude of light jump. Then Eq.(28) leads to

7.7 = - 7=-Pexp <_ﬁ> (29)
T12
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2.2 Analysis of the reduced two state model 2 THEORETICAL ANALYSES
where
50 K?z
2 = —=_-F 30
1+K](_)2 tot ( )
-0 1
17 = F 31
1+K?2 tot ( )
1
1F = — T (32)
1+ K7 Ryt
1
2f = — 9 (33)
1+ K5 Ryt
K{R
1B0 = —tLiuet g0 (34)
1+ K Ryt
K2R
20 = 27 50 (35)
1+ K5 Ryt
K2Ry K2 Ryt 1
R = Rip— s 2K} Fiot ~ R 36
tot <1+K1ARtot ].+K2ARtot 12 1 K](_)2 tot tot ( )
1
0
T2 = ©7
Ky + k)
0 kP
Ky, = % (38)
k3,

In Egs.(30-38), 50, TO, 1F9, 189 2F° 2B RO, T{]Q, and K ?2 respectively denote the steady-state values of
2,1,1F, 1B, 2F, 2B, and R, the apparent relaxation time associated to the photochemical reactions, and the

apparent photoisomerization constant of the fluorogen F, in the presence of light at constant intensity 7°.

2.2.2 Case of a perturbation of small amplitude

In this regime, there is no restriction on the relative concentrations of R and F. Thus the apparent rate constant
k12 and ko1 cannot be anymore considered constant at the investigated time scale. To be able to perform
analytical calculations, we consider that the light jump generates a perturbation of small amplitude. Then we

solve Eq.(21) at first order of the light perturbation upon writing:

2 = 22+2'(1) (39)
1= 1-20 (40)
R = R+eR'\1) (41)

where TO, 50, and R" denote the steady-state value of the concentrations when light of intensity I° is applied
on the system.ﬂl Note that it is the same first order term which intervenes in Egs. (39) and (40) since 1 + 2 =
TO + §0 = Fj tot-

In a first step, the relation existing between 2! (t) and e R1(t) is extracted. In relation to Eqs.(15-18), we

9The analytical expressions of these concentrations cannot be obtained. Indeed the steady-state concentration R° is governed by a
polynomial equation, which has no analytical solution. In contrast, those values can be derived numerically.
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2.2 Analysis of the reduced two state model 2 THEORETICAL ANALYSES

first derive:

1 1 KAR!
TTRAE - e\ T RARC 42
1+ K28R 1+ KARO 1+ K2 RO
KAR KARY R!
ZiA - L A 1 + A e (43)
1+ KAR 1+ KARO RO (1+ K£R?)

with i = 1 or 2. Derivation of Eqs.(42,43) only requires that K2cR' < 1+ K RC. This condition is fulfilled
in the most general case as soon as e R' < R? where the light jump causes a small change of the concentration
in R. However, it is also interestingly fulfilled without any restriction on the relative values of R" and ¢ R
when the R concentration is low enough so as to have KiARtot < 1. Then one has both KZ-ARO < 1 and
K Z-AaRl < 1. This case is relevant to analyze the experiments described in the Main Text.

Then we use Eqgs.(16,18) and the conservation law

Rt = R+1B+2B (44)
to yield
R' = 42 (45)
with
K1A§0 _ KQAARO
1+K{#+R*  14+KZRO
= 46
7 KlATO KzAio ( )

(1+KARY)” T (1+KARY)
The temporal dependence of k12 and ko

hv,0 h,0
ké/,F + k1§,3 KIAR(t)

kio(t) = 47
12(t) 1+ KAR(t) “7)
hv,0 hv,0
k(1) = <k21,F + k2A1F) + <k21,B + kQALB) K5 R(t) “8)
A 1+ K&R(t)

is then extracted at first order using Eqgs.(41,45). We derived

v KAE’}/ —1
ko(t) = KOyt (k:h”’o g 10) S D 49)
( 12 12,B 12,F (1 + KlARO)Q
KAefy —1
ki) = kO + (k:h”’o — k"”’”) S Rt N, S (50)
21 21,B 21,F (1 + KQARO)Z
with
hv,0 hv,0
0 kis'r +kiop K{RO 51)
12
1+ KfRO
hv,0 hv,0
oo <k21,F + k2A1,F> + <k21,B + k2A1,B) K5 RO 52)
A 1+ KQRO '
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2.2 Analysis of the reduced two state model 2 THEORETICAL ANALYSES

Eq.(21) is then solved upon using the expressions (39,40,49,50). We derived
1

d2 1 -
43 =0
ac 7%,
with
1
0
2 = 50 =0
K+ 08+ (192" - 51"
where
0 _ (g0 _ w0 Ky
T2 = 12,B ~ M2,F (1+KAR0)2
1
0 _ (g0 _ o LA’Y
Y1 = 21,B ~ ML F (1—|—KAR0)2
2

Considering that the 2 states are not present at initial time, we then obtain:

- = =0 0 = = t
e2'(t) = 2—20:10—1:—20exp<—0>
T12
where
50 K&
2= gy
12
- L R,
- O
1+ K},
R - R, K{RO KSRV
? 1+ KPRO 1+ K&RO
k,O
KO = 2

Equipped with Eqgs.(15-18,39,40,42,43) one has also at first order
14+ KARY + K810

1F(t) = 1F° 2°(t)
(1+ KARO)?
KA1’ — KARY (14 KARY) _
1B(t) = 1B°+4 —17 LR — >521(t)
(14 K{RY)
1+ K&RO — K&42°
oF(f) = 2F0 4 22 ——2 1% (1)
(14+ K$R°)
K242 + KARO (14 KARY) _
2B(1) = 2B° 4 —2 ORI Sl >521(t)
(14 K£RY)
with
1 -0
1Y = ———
14+ KfRO
1B° = ﬂ*()
A DO
1+ KAR
1 50
0
2" = =R
1+ K28R
op0 = MR 5
A DO
1+ K2R

S9
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2.2 Analysis of the reduced two state model 2 THEORETICAL ANALYSES

In Egs.(58-65), fo, ﬁ, RO, 1F°, 1B, 2FY, 2BY, 0, KY, respectively denote the steady-state value of 2, T,
R, 1F, 1B, 2F, 2B, the apparent relaxation time associated to the photochemical reactions, and the apparent

photoisomerization constant of the fluorogen F, in the presence of light at constant intensity I°.

2.2.3 Analysis of the fluorescence emission

Fluorescence emission [ (t) originates from summing the individual contributions of the fluorogen-derived

species 1F, 2F, 1B, and 2B. Denoting (); for the molecular brightness, one has
Ip(t) = (QirlF + Qop2F + Q151B + Q252B) I° (70)

where the expressions of 1F', 2F, 1B, and 2B depend on the experimental regimes.

The expressions of 1F', 2F', 1B, and 2B can be retrieved from Eqs.(15-18) and (29-38) or (57-69). Then

one has:
Ip = |A"+(Q1— Q)2 exp <_Ti(’2>] 1 (71)
with
A" = QiplF° + Qp2F° + Qip1B° + Q528" (72)
and

e Case Rior > Fior:
Qar + QK5 Ryot

= 73
@ 1+ K£ Ry 7
0 - Qir + QliK}ARtot (74)
14+ K Riot
e Case of a perturbation of small amplitude:
1+ KSR — K242° K82 + KPR (14 KSR
Q2 = : 202 Qop + =2 s 1 : )QQB (75)

(1+ K£RO)?
14+ KARO 4+ K&4T°

Q1 = (1+K1AR0)2 Q1F +

(1+ K2RO)?
KARY (14 KPAR) — KAAT
(1+ KARY)?

Q1B (76)

Moreover assuming that the system contains only 1 before illumination and that the brightnesses of both free
states can be neglected in the presence of their corresponding bound states (which is the case in the explored
regime of Spinach RNA concentration), the temporal evolution of photoinduced fluorescence-loss given in

Eq.(71) yields:
kO 0 0
Ir(t) = Irp(0) |1 r— 1 M2 (g —(kia+ka)t 77
F(t) F(0) [1+(Q )k?ngkgl( e > (77)
with
Q2 _ Ka1+ Riot

ro= X == 78
Q QlB Kd,2 + Rtot ( )

where (0) is the initial fluorescence intensity at t = 0, I (¢) is the fluorescence intensity at time ¢, and Q25

and ()1 p denote the molecular brightnesses of 2B and 1B respectively.
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2.2 Analysis of the reduced two state model 2 THEORETICAL ANALYSES

2.2.4 Application to various dynamic models

Photoisomerization of the cis-DFHBI fluorogen In relation to the photoisomerization of the cis-DFHBI
fluorogen in the absence of Spinach RNA which was investigated in an independent experiment, we first derive
the temporal dependence of the normalized fluorescence intensity upon applying a light jump from 0 to I°.

Hence we adapted Eq.(71) to derive

Q2r ) kY, (k04RO
Ip(t) = Ip(0) |14 (222 1) 212 (1 — g~ (kipthay)t 79
F(?) r () { <Q1F kDo + K9, ( ) )
with
e - Hh @
kS = k't ks pe (81)

Photoisomerization and complexation of the cis-DFHBI fluorogen (Scheme 2a) In the regime considered
in the Main Text (R > Fior), Eq.(77,78) adopt different expressions upon assuming that the system contains
only 1 before illumination and that the brightnesses of both free states can be neglected in the presence of the
bound state(s) (which is the case in the explored regime of Spinach RNA concentration). In the case of the

dynamic model displayed in Scheme 2a, one has

ko 0 0

Ip(t) = Ip(0) [1 M2 (1 _ e—(’f12+k21)t> (82)
kDo + k9,
with
Kqq hw,0

Ky = ————k 83
12 Kg1+ Rt 27 (83
By = Ky g+ ko (84)

When Ry, is much larger than Kg 1, kY, becomes notably vanishing. As a consequence, one expects the
loss of fluorescence amplitude to vanish and the rate of fluorescence decay (k) + k3,) to decrease, when the

total concentration of R is increased.

Photoisomerization of cis-DFHBI and complexation of both cis- and trans-DFHBI stereoisomers (Scheme

2b) In the case of the dynamic model displayed in Scheme 2b, Eqs.(77,78) are valid with

K4
KO S — Y (85)
P Kai o+ R T

Kyo
kg, = ——2= 9 .. (86)
2 Kgo+ Rior 2

When Ry is much larger than Ky, and K2, both k?z and kgl become notably vanishing. As a conse-
quence, one expects the rate of fluorescence decay (k{, + kJ;) to vanish when the total concentration of R is

increased.
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2.3 Analysis of the reduced three state model 2 THEORETICAL ANALYSES

Photoisomerization of and complexation of both cis- and trans-DFHBI stereoisomers (Scheme 2d) In

the case of the dynamic model displayed in Scheme 2d, Eqs.(77,78) are valid with

0 0
ki p Kag + kis g Riot

K9 87
12 Kg1+ Riot (87)

10 kgl,F Kd72 + kgl,B Riot (88)
21 Kg92 + Riot '

2.3 Analysis of the reduced three state model

In the “low”-illumination regime with zero values for £ 2 and k_ 5 (Figure S2b), one can now introduce only
one average species 1 with concentration 1 = 1F + 1B. The “instantaneous” concentrations in 1F and 1B

again follow,

1 _
1F = ——1 89
1+ KAR %)
KAR -
1B 17}; (90)
1+KPR
where
k2
K{ = kg’ . 1)
-1
Thus Egs.(6-9) transform into Egs.(92-94):
dl _
o = (ki2,F + K12,B) 1+ ko1, p 2F + ko1 g 2B (92)
d2F -
g = M 1 — ko1, p 2F 93)
d2B -
— k12, 1 — ko1, 2B 94)
dt
with
K I (95)
BET L KAR AT
konr = K3 p (96)
KPR,
= kw 97
K12,B 1+K1AR 12,B 7
koip = kng + kQALB. (98)

When R;,; > Fj, the system of linear differential equations (92-94) possesses two non trivial negative

eigenvalues A and A_ associated to two relaxation times 7, and 7_ given in the expression (99)

1 1
Ay = = —55 + 5\/52 — 4 (ki2,rk21,B + k21,7k21.B + k21, FK12.B) 99)

1
T+
with

S = Ko, + ko1 F + K12,B + ko1,B- (100)
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2.3 Analysis of the reduced three state model 2 THEORETICAL ANALYSES

Upon assuming that the contribution of the free states 1F and 2F to the overall fluorescence emission can

be neglected, the temporal evolution of the fluorescence emission occurring after a jump of light intensity from

0toI%is
Ity = 1T <ao +a ettt 4 a_e’\—t) I° (101)
with
1 KlARtot h
= g k ki3 102
ao N1+ KB Ry, 2T [QIB 21,8 + Q2B 12’3} (102)
1 KlARtot h
= k A k A k1 103
A+ Ay — A )1+ KlARtot ( 21,F + +) [QlB( 21,B + 1)+ Q2B 12’3} (103)
1 KlARtot h
- = k A k A k1 104

where T° = 1F0 4 189 designate the steady-state value of the concentration in cis-species.
With this model, one correspondingly expects a bi-exponential decay of the temporal evolution of the

fluorescence emission.
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3 THEORETICAL COMPUTATIONS

3 Theoretical computations

The equations (54), (71), (66), (67), (68) and (69) have been first used to compute the relaxation time 7'?2 and the

normalized fluorescence loss % as well as the steady-state concentrations 170, 1 8%, 2F°, and 28°
1 2

at Ryor = 0.1 uM and Fy,; = 1 uM for various values of the light intensity 7° upon using the Spinach-DFHBI

features displayed in Table 1 of the Main Text. The results are displayed in Figure S3.

a s50 e D .
p 05 -
300 - 1 8
©
S 04 -
250 - - S
& 200} 4 & o3fF -
o9 =
[ =
150 |- -
8 ol i
™
100 |- - £
S 01+ —
S )
50 |- -
vl Lol Lol L1y 0.0 T Lol Ll
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N \
80 |- N . N
\
\
— ~ sl i
= = \
@ 60~ @ \
o o N
= =
N—r N—r \
o o
LL m 20 Ny T
N sl ~ -
o ” o =
LL [an]
— —

20 10+

0™ 10 10° 10® 107 0™ 10™ 10° 10° 107

1° (Eins ) 1° Eins?)

Figure S3: Theoretical computation of the dependence of the relaxation time 75 (a), the normalized fluores-

cence loss % (b), the free (c; 1FV: dotted line; 2F° : solid line) and bound (d; 1B%: dotted line

: 2BY : solid line) state concentrations on the light intensity [ 0 using Eqgs. (54), (71), (66), (67), (68) and (69)
respectively. Rior = 0.1 uM; Fiop =1 uM.

The same set of equations have been also used to compute the dependence of the relaxation time %5, the
normalized fluorescence loss %, and the steady-state concentrations 1F° 1B° 2FY, and 2BY at
light intensity 0=9.0 x107Y ein-s~! for various values of the total concentrations R;o; and Fjo¢ upon using
the Spinach-DFHBI features displayed in Table 1. The results are displayed in Figures S4a,b and S5a,b.

The significance of the relative total concentrations R, and Fi,: on the relaxation time and on the nor-

malized fluorescence loss is weaker than the one of the light intensity I°. In fact, it essentially reflects the

difference of the photochemical properties between the free and bound DFHBI states (see Table 1).
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Figure S4: Theoretical computation of the dependence of the relaxation time 7, (a) and the normalized flu-

50
orescence loss % (b) on the total RNA concentration at Fy,; = 1 uM and 1°=9.0 x107? ein-s~!
1—2
using Eqgs. (54) and (71) respectively.

a o ey b R
90 - — B o038 —
°
88 |- - 8
& ozl |
86 |- - §
—
KD S
oy 84 7 =
= :é 0.34 - —
82— — g
™
80— I £  o032F —
£
S
78 — P4
76 il T, 030 Ll MR
- 2 3 4 5678 A 2 3 45678 5 4 2 3 45678 5 2 3 4 5678 5
10 10 10 10 10 10
Fiot (M) Fiot (M)

Figure S5: Theoretical computation of the dependence of the relaxation time 7{, (a) and the normalized fluo-

40
rescence loss % (b) on the total DFHBI concentration at Ry; = 1 uM and 19=9.0 x107? ein-s—!
1—W2
using Eqgs. (54) and (71) respectively.
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Figure S6: Kinetics of cis-DFHBI photoisomerization. a: Temporal evolution of the normalized fluorescence
emission at 510 nm upon illuminating a 100 M cis-DFHBI solution with 470 nm light (5x107° ein.s™1).
Dots: experimental points; solid line: exponential fit with Eq.(3) of the Main Text; b: Dependence of the rate
constant associated to the fluorescence decay k?Q Tt kgl r on light intensity 1 0. Markers: experimental points;
solid line: linear fit. Solvent: pH 7.4 Hepes buffér; T=293K.
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Figure S7: Decay of fluorescence emission at 498 nm of the Spinach system upon illuminating at 470 nm.
Temporal evolution of the normalized fluorescence emission at 498 nm upon illuminating a solution containing
0.1 uM cis-DFHBI and 1.8 (a) or 20 (b) zM Spinach RNA with 470 nm light (1.7x10~% ein.s~!). Dots:
experimental points; solid line: exponential fit with Eq.(4) of the Main Text. Solvent: pH 7.4 Hepes buffer; T
=293 K.
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