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Figure S1. Molecule fraction of Cu-MT species versus Cu concentration in the titration
experiment.
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Figure S2. CIU heat map of CuyNEM;;-MT and Cu;(NEM;s-MT. The addition of NEM increases
the CCS of Cus-MT significantly from ~750 to 850 A2 (see Figure 5, main text), and the CCS of
Cu(NEM;s-MT differs very little from that of Cu;o-MT. The CCS of both CusNEM;;-MT and
Cu;)NEM;s-MT exhibit small increases at higher collision energy that would be expected if the
structures rearrange as a result of collisional heating.

S2



600 700 800 200 1000 1100 1200

CugN,,y59 (5+)

[CugN,,v60 (5+)

N v22 =
Neyl8 S B Noy21 N m Cughb60,(5%)
l T W [ | L al Ty oY
L ’ 1 . 1 ) I 4
1200 1300 1400 1500

miz

CugN,y59 (4+)

CugN; 1y58 (4+)

CugNyy50 (4+) CUeNuyST (4+);

‘ sCuNpys1 (4 v
CugN,b39 (34) S CugNLys2 (40) 4

I : i | cugNy,y60 (44
i fCuNyyS4 (4+) U nyes ()

i N,y30
AAA. iy TUnT NTw Ty 4 L e
L

L I “r‘ (U.‘NL:_\T‘(\[ “H L 1
1600 1700 1800 1900 2000 2100 2200
Rl e miz
CugN | y55 (4+)

AL

3+/A+/5+

20004 5300 900 28000

8000 1660 0 12000 14dd 9 1600 0

1806.6
miz

Figure S3. Mass spectra for 27/3%/4*/5" CID fragment ions of CugNEM,;-MT obtained from the
extracted 2D-MS-CID-MS experiment in different m/z ranges. NEM is abbreviated as N. Boottom
is the plot of ion mobility arrival-time distributions versus m/z ratios obtained using 2D-IMS-CID-

MS
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Figure S4. Expanded mass spectrum shows the isotope distribution of tryptic digested fragments
that contain Cu ions. This peak is for the 6 Gly-Ser-1-30 fragment with 6 Cu* and no NEM.
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Figure S5. Top-down CID spectrum of [Cu;oQNEMs-MT]>*. Annotation of internal fragments are
shown in numbers, e. g. the fragments from N-terminus b2 to b10 is labelled as b(2-10).
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Figure S6. Tryptic digestion mass spectra of Cug (A) and Cu;o-MT (B). Featured fragments

containing Cu and NEM are shown in the table.

S5



100+

Relative Abundance

1296

| l.w 98.0270
N

W\ihl .
Pty

e
1 298 1300 1302

R

1305.42:
306.6244

1305.2185

1305.01

1304.823) ‘ 307.2249
113074303
1304.6183 ‘ ‘ |
1304.4290 || I‘.
ey
| U
NLLEY (L
T T T
1304 1308 1308
m/z

1310

. 1313.6'\7? ‘

1313.2217

1312

1314 1316

i

1316.0112

,|h“
et
1318

1318.4087

bl
1320

Figure S7. Mass spectrum showing the overlap of signals for Cu;Ag;-MT and Cug-MT. Two
isotope distributions are observed, and each is assigned to the products.
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Figure S8. Mass spectra during the Cu'" titration of a Cd,-MT solution. The abundances of Cdy-
MT ions are retained and no new signals for Cd-Cu mixed metal complexes indicating Cd
displacement by Cu'* are detected. Higher order Cu/Cd-MTs products are formed as shown in

Figure 4A.
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Figure S9. CCS distribution for (A) Cuy-, Cug-, and Cu;o-MT, (B) Cu/Cd-MTs, (C) Cu/Ag-MTs
corresponding to CIU profiles in Figure 6 (in main text). The CCS distributions are directly related
to the color in the CIU heatmaps, with the highest relative abundance shown in red. Lab-frame

collision energies are 25 eV to 250 eV (in 25 eV increments see Experimental section).
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Figure S10. Temperature-induced unfolding (TIU) heatmaps of Cus-MT(**) and Cu;o-MT>*
complexes. In this experiment, the temperature of the solution contained in the ESI emitter is
controlled by a thermoelectric chip (Peltier chip) as described previously.! The CCS profiles for
Cug-MT>" are quite narrow and do not vary with temperature between 5 and 70 °C, however, the
CCS profiles for Cu;-MT>" are broad and the broadness increases as temperature is increased.
Moreover, the centroid in the CCS profile for Cu;,-MT>" decreases (~800 vs 740 A?) as
temperature increases. The selected CCS profiles of 10, 40 and 70 °C are shown under the TIU
heatmaps. The changes in the width of CCS profile and the decrease in CCS are clear evidence
that the conformational heterogeneity and conformational preferences of the Cu;o-MT complex
are temperature dependent. Further investigations are currently underway with a range of metal-
MT complexes, viz. Zn, Cd and Ag to test whether this is broadly observed for metallothionein
complexes.
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