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Sample Preparation
[U-2H,15N] enriched Pfl6 I58D was obtained by IPTG-induced protein over-expression in E. coli BL21(DE3) cells in M9 minimal medium with 99.9% D2O and [12C6,2H7]-glucose, following a previously described protocol (Roessler et al., 2008). The NMR sample was 1.4 mM in protein, 2 mM EDTA, 2 mM NaN3, 50 mM sodium phosphate, pH 6.2, 90%H2O,10%D2O.

NMR Spectroscopy and Data Analysis












Single quantum 1HN relaxation dispersion profiles (Ishima & Torchia, 2003) of Pfl6 I58D were recorded at 2.5, 5.0, 7.5, 10.0, 12.5 and 15.0 °C and at static magnetic fields strengths of 11.7 and 18.8 T. Relaxation dispersion profiles, , were generated from peak intensities, , in a series of 16 to 23 2D 1HN-15N correlation maps measured as a function of CPMG frequency, , where  is the interval between consecutive 180°-refocusing pulses of the CPMG sequence, with  values ranging from 62.5 to 2000 Hz. Effective relaxation rates were calculated as , where  is the peak intensity in a reference spectrum recorded without the relaxation delay,  (Tollinger et al., 2001), and I1 is the peak intensity at a given νCPMG frequency. Uncertainties in were calculated as the maximum of , where  is the average standard deviation of the peak intensity estimated from repeat measurements, or 1.5% of the calculated rate, .



All data sets were processed and analyzed with the NMRPipe program (Delaglio et al., 1995) and signal intensities were quantified using the program FuDA (http://pound.med.utoronto.ca/software.html). Relaxation dispersion data were analyzed together assuming a two-state exchange model, , with independent excited state populations (pE) and exchange rates (kex=kEG+kGE) for every temperature and using a linear temperature dependence of the chemical shift difference between ground and excited state resonances, . Best-fit model parameters were extracted by minimization of the target function,

	    (S1)




where and  are experimental effective relaxation rates and their uncertainties, respectively,  are calculated relaxation rates obtained by numerical integration of the Bloch-McConnell equations (McConnell, 1958),  denotes the set of adjustable model parameters and the summation in eq S1 is over the number of experimental data points. Errors on the fitted parameters were estimated using the covariance matrix method.

Table S1. 1HN Temperature Coefficient Values for Pfl6 I58D
	Residue
	

uncorrected
(ppb.K-1)
	error
	

corrected
(ppb.K-1)
	error
	

(ppb.K-1)
	error

	3
	-4.80
	0.08
	-4.65
	0.07
	-6.55
	0.26

	4
	-2.23
	0.15
	-1.43
	0.09
	-8.70
	1.28

	6
	3.41
	0.12
	3.24
	0.09
	-3.66
	0.35

	7
	-8.07
	0.15
	-7.23
	0.10
	-5.41
	0.79

	8
	1.32
	0.10
	0.63
	0.10
	-5.55
	3.03

	11
	-0.47
	0.11
	-1.29
	0.11
	-10.03
	0.92

	12
	0.79
	0.16
	-0.02
	0.15
	-2.58
	1.12

	13
	-2.58
	0.19
	-2.74
	0.14
	-4.06
	0.61

	14
	-1.28
	0.16
	-2.13
	0.14
	-7.47
	1.18

	17
	-4.56
	0.08
	-4.57
	0.09
	-6.95
	0.63

	18
	-3.42
	0.07
	-4.00
	0.05
	-7.47
	0.69

	21
	0.74
	0.12
	0.01
	0.11
	-7.93
	0.66

	22
	-2.51
	0.07
	-2.33
	0.07
	-5.03
	0.46

	23
	-2.03
	0.07
	-1.99
	0.07
	-5.73
	0.47

	24
	0.54
	0.13
	0.27
	0.08
	-4.64
	0.40

	25
	-2.71
	0.07
	-2.50
	0.07
	-5.68
	0.54

	26
	-4.28
	0.15
	-4.42
	0.11
	-5.35
	0.35

	27
	-4.88
	0.12
	-4.07
	0.09
	-1.19
	0.78

	28
	-6.86
	0.05
	-6.24
	0.05
	-2.29
	0.54

	29
	-0.55
	0.11
	-1.21
	0.09
	-6.67
	0.54

	30
	0.34
	0.11
	-0.51
	0.09
	-10.12
	0.82

	31
	-4.86
	0.05
	-4.72
	0.05
	-5.58
	0.56

	32
	-1.08
	0.08
	-1.77
	0.08
	-5.45
	0.65

	33
	2.09
	0.09
	1.27
	0.08
	-3.20
	0.70

	34
	-0.84
	0.11
	-1.16
	0.07
	-4.84
	0.53

	35
	-0.97
	0.18
	-1.51
	0.14
	-4.64
	0.59

	36
	-3.36
	0.06
	-4.11
	0.06
	-6.26
	0.70

	37
	1.51
	0.09
	0.72
	0.08
	-2.36
	0.69

	38
	-4.70
	0.05
	-4.96
	0.04
	-3.34
	0.37

	39
	-6.23
	0.12
	-5.53
	0.12
	-6.24
	0.49

	40
	-7.38
	0.07
	-7.62
	0.07
	-7.46
	0.39

	41
	-3.55
	0.18
	-2.76
	0.15
	-4.73
	0.65

	42
	-6.65
	0.30
	-6.00
	0.23
	-5.20
	3.07

	43
	-2.96
	0.16
	-2.14
	0.11
	-6.17
	1.05

	44
	-2.15
	0.12
	-1.35
	0.10
	-5.92
	0.65

	45
	-0.68
	0.08
	-0.27
	0.08
	-5.05
	0.34

	46
	-3.62
	0.20
	-2.97
	0.13
	-7.59
	2.41

	47
	-0.46
	0.10
	-1.02
	0.11
	-3.31
	0.44

	48
	0.11
	0.09
	-0.53
	0.09
	-2.24
	0.48

	49
	-3.05
	0.08
	-3.07
	0.07
	-0.42
	0.29

	52
	-4.17
	0.06
	-3.61
	0.06
	-5.63
	0.34

	53
	1.17
	0.10
	1.27
	0.10
	-4.44
	0.32

	54
	-7.51
	0.14
	-6.71
	0.12
	-3.23
	0.55

	56
	-8.43
	0.08
	-
	-
	-
	-

	58
	-7.78
	0.07
	-
	-
	-
	-

	60
	-4.03
	0.06
	-
	-
	-
	-

	61
	-5.47
	0.08
	-5.56
	0.09
	-6.19
	0.23

	63
	-6.53
	0.07
	-
	-
	-
	-

	64
	-7.13
	0.04
	-
	-
	-
	-

	65
	-7.03
	0.08
	-
	-
	-
	-

	66
	-6.17
	0.06
	-
	-
	-
	-

	67
	-6.88
	0.07
	-
	-
	-
	-

	68
	-7.00
	0.08
	-
	-
	-
	-

	69
	-4.97
	0.08
	-
	-
	-
	-

	70
	-8.48
	0.15
	-
	-
	-
	-




[image: ::Figures:SI_fig1.png]



Figure S1. (a,d) Experimental 1HN dispersion profiles (circles) for Gln 27 (a) and Arg 49 (d) of Pfl6 I58D measured at temperatures (T) ranging from 2.5°C (blue) to 15.0°C (red), along with the best fit dispersion profiles (solid line). (b,c) Ground state 1HN chemical shifts () vs. temperature for Gln 27 (b) and Arg 49 (e) of Pfl6 I58D. Shifts measured directly from spectra are plotted in green; they are then corrected for exchange that ‘moves’ the ground and excited state correlations towards each other and subsequently replotted in blue (see text). The dashed lines are the best linear fits to the ‘corrected’ peak positions from which the ground state 1HN temperature coefficients are extracted. (c,f) Excited state 1HN chemical shifts () vs. temperature for Gln 27 (c) and Arg 49 (f) of Pfl6 I58D. Residues Gln 27 and Arg 49 have among the largest temperature coefficients for the unfolded state. These large values are not the result of artifacts as the quality of both the data and the fits are high.
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