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Appendix 1. Experimentally observed PCSs of Paz E51C/E54C Yb-CLaNP-7 plotted 

against the back-calculated PCSs (Q = 0.06). The solid line represents a perfect correlation. 
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Appendix 2. pH dependence of CLaNP-7. [15N, 1H]-HSQC spectra of Cyt c N56C/L58C 

attached to Lu-CLaNP-7 (blue) and Yb-CLaNP-7 (red) at pH = 6.0 (A), pH = 7.0 (B) and pH 

= 8.0 (C). Several PCSs are indicated with solid lines. 
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Appendix 3. Comparison of the PCSs at different pH. (A) The experimentally observed 

PCSs at pH 6 (blue) and 8 (Red); (B) Experimentally observed PCSs of Cyt c N56C/L58C 

Yb-CLaNP-7 at pH 6 plotted against the observed PCSs at pH 8 (Q = 1.3). 

 

 

 
 

 
Appendix 4. Experimentally observed PCSs of Cyt c N56C/L58C Yb-CLaNP-7 plotted 

against the back-calculated PCSs at pH = 6 (A, Q = 0.03) and pH = 8 (B, Q = 0.06). The 

solid line represents a perfect correlation 
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Appendix 5. CLaNP-5 linked to Cyt c. [15N, 1H]-HSQC spectra of Cyt c N56C/L58C 

attached to Lu-CLaNP-5 (blue) and Yb-CLaNP-5 (red) at pH = 7.0. Several PCSs are 

indicated with solid lines. 
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Appendix 6. Overlay of [15N, 1H]-HSQC spectra of Cyt c N56C/L58C/H39A attached to 

Lu-CLaNP-7 (blue) and Yb-CLaNP-7 (red) at pH = 6.3 (A); (B) Detail of [15N, 1H]-HSQC 

spectra of Ln-CLaNP-7 tagged 15N-labeled Cyt c N56C/L58C/H39A. The spectra were 

recorded at pH = 6.3 (black, Lu; red, Yb) and 7.8 (green, Lu; blue, Yb). 

 

 

 

 
Appendix 7. Experimentally observed PCSs plotted against the back-calculated PCSs for 

Cyt c N56C/L58C/H39A Yb-CLaNP-7 at pH = 6.3 (A, Q = 0.04) and pH = 7.8 (B, Q = 0.04). 

The solid line represents a perfect correlation. 
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Appendix 8. Model of CLaNP-7 linked to C34, C36 and H6 of the I34C/V36C mutant of 

Paz. The position of Yb3+ is shown in magenta. The protein main chain is shown in grey. 

The Cys (I34C/V36C) and the His 6 side-chains are shown in CPK colors. The carbon atoms 

from CLaNP-7 are shown in green, nitrogen atoms in blue, oxygen atoms in red and sulfur 

atoms in yellow. The distance between the Hε2 of His 6 and the ligating oxygen atom is 2.4 

Å.  
 

 
Appendix 9. Detail of [15N, 1H]-HSQC spectra of Ln-CLaNP-7 tagged 15N-labeled Cyt c 

N56C/L58C. The spectra of Lu3+ tagged protein were recorded at pH = 6 (blue) and 8 

(black). The spectra of Yb3+ tagged protein were recorded at pH = 6.0 (red), 6.6 (orange), 7.0 

(cyan), 7.4 (brown) and 7.9 (green). Shifting resonances are connected by lines (a = basic 

PCS, b = acidic PCS, c = diamagnetic basic shift). 
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Appendix 10. Comparison of CLaNP-5 and CLaNP-7. The experimentally observed PCSs 

(A) and RDCs (B) of Paz E51C/E54C Tm-CLaNP-7 (blue) and Tm-CLaNP-5 (red) are 

shown for each Paz residue. 
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