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Supplemental Figure. Pulse schemes used to measure (a) *C*-*C', (b) PC*%-PCP and (c)
BCH* dipolar coupiings. BC™BCP and BCA'H® couplings are obtained from sequences
in which the dash-dot portion in (a) is replaced by the schemes in (b) and (c¢),
respectively. All are HNCO-based sequences! which yield sets of ’N-'H correlation
spectra in which the intensity of each peak (residue i) is modulated by the backbone
coupling from residue i-1. Magnetization of interest is passed from a backbone amide
proton to the directly coupled nitrogen and subsequently to the carbonyl of the previous
residue by INEPT transfers? and, at point a in the sequence, it is of the form 2C7Ny.. In
the *C*-13C' pulse scheme (a) carbonyl magnetization is subsequently allowed to evolve
With respect to 'C'-"*C* couplings for a period of 2t,. Magnetization is then labeled with
the "N chemical shift in a semi-constant time fashion3# and returned to the amide proton

for detection with preservation of equivalent pathways for enhanced sensitivity3-7. In the

BC®BCP variant of the sequence (b) the value of 1, is fixed at approximately 4—(ﬁ so
Ca-C’

that, after the period of 21,, the relevant magnetization is of the form 4C',N,C*, C*
magnetization is then allowed to evolve with respect to (Jacs + ’DCO,_CB) for a variable
delay of 27, and returned to the amide proton as above. A TROSY-based? version of this
experiment has recently been appliéd to studies of the E. col/i maltose binding protein?

and the interested reader may refer there for more detailed discussion. In the Beelge
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. . 1 C e
experiment (scheme c) 1, is set to —T]—)and C®* magnetization is allowed to evolve
Ca-CB :

with respect to proton couplings for a period of 27,. In the samples used for these
experiments approximately 50% of residues are deuterated at the C* position. Signal
from C*-?H* spin pairs is partially suppressed by a *H 90° pulse at the midpoint of the
carbon constant time period which converts the outer two lines of the *C triplet into non- -
refocused multiple quantum coherences!0. The 'H, "N, *C and *H carriers are centered
at 4.73, 119, 176 and 4.5 ppm, respectively. All 'H pulses are applied with a field
strength of 31 kHz, with the exception of the water selective flip back pulse prior to
gradient g3 which is 1.7 ms in duration and the pulses flanking the WALTZ decoupling
elements!! (and the elements) where a ﬁeld‘ of 6.4 kHz is employed. The shaded 180°
pulses are of the composite variety!2, "N puls;s are applied using a 6 kHz field, with a 1‘
kHz WALTZ-16 decoupling field during acquisition. All *C 90° (180°) rectangular
pulses are applied at a field strength of A/N15 (AV3), where A is the separation (Hz)
between the centers of the ’C* and *C' chemical shift regions!. The *C* shaped pulse in
scheme (a) has the G3 profile!3 (400 ps, centered at 58 ppm) and in schemes (b) and (c)
the REBURP profile!4 (406 s, centered at 43 and 58 ppm, respectively) with a REBURP
shape (400 ps) also employed for the °C' shaped pulse in sequence (a). *C* decoupling is

achieved using a 118 ppm modulated WALTZ-decoupling element where each of the 90°
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pulses has the SEDUCE-1 profile!S (330 us). The vertical arrows indicate the positions of
Bloch-Siegert compensation pulses'S (i.e., the *C* shaped pulse is applied after the 13C‘v
pulse in sequence (a), while the *C* pulse is applied after (before) the *C' pulse during
the first (second) 21, period in schemes (b) and (c). 2H decoupling is as described in the
legend to Figure 1. The delays employed are: 7,=2.3 ms; T,=3.5 ms; T.=14 ms; Ty=14 ms;
T.=2.3 ms; §=500 us. The delay 1, is varied when recording spectra using scheme (a)
(°C*"C' dipolar couplings) while t,=4.1 ms in schemes (b) and (c). 1, is varied in
experiments recorded with sequence (b) (“C*"CP couplings) while =14 ms in sequence
(). In this case ("C*'H* couplings) the value of 1, is Véﬁed between experiments (see
Materials and Methods). The phase cycle employed is, scheme (a): 62=x,y,-x,-y;
$3=4(x),4(-x); 04=x,-x; 05=x rec=2(x,-x),2(-x,x); schemes (b), (c): ¢l=x,-x;
02=2(x),2(y),2(-x),2(-y); 93=8(x),8(-x); 04=x,-x; 05=x; rec%Z(x,-x,-x,x),Z(-x,x,x,-x).
Quadrature detection in t, (**N) is achieved with the gradient enhanced Asensitivity
approach®7 in which two separate data sets are recorded for each t, increment with 180°
added to ¢5 and the sign of gradient g9 inverted for the second set. The phase ¢3 is
incremented by 180° in concert with the receiver for each complex t, point!7. The
gradients used are: g1=(0.5ms, 8G/cm); £2=(0.5ms, 4G/cm); g3=(1.0ms, 10G/cm);

g4=(0.8ms, 15G/cm); g5=(0.6ms, 10G/cm); g6=(1.25m:s, 30G/cm); g7=(0.3ms, 4G/cm);
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g8=(0.4ms, 2G/cm); g9=(0.125ms, 29.6G/cm); gl0=(1.0ms, 7G/cm); gll1=(1.0ms,

15G/cm); g12=(1.0ms, 8G/cm); g13=(1.0ms, 4G/cm); g14=(0.2ms, 30G/cm).
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