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Figure S1. A plot of energy score vs. RMSD from the initial backbone structure of different models created by decorating the
main-chain with amino acid sequences. Red points indicate models built by sequence decoration of a backbone model created
solely from subdomain-A of MytiLec-1. Green points indicate models whose initial backbone was created by incorporating
YYK and VDL tripeptides (taken from Threefoil) at the start and end of each subdomain. Blue points indicate models that
included YYK and WRLVDL peptides from Threefoil, and both Mitsuba-2 and Mitsuba-3 were selected from this group.
Mitsuba-1 includes only the YYK and VDL tripeptides.
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        TTT      TT      TT                     mitsuba-1
1       10        20        30        40        

mitsuba-1 DGYYKIK KASGKF HPKGGS NPPN TNLVLHSDKH RM    VDLG              V      S    D          E   F             H                                L QF    

mitsuba-2 DGYYKIK KASGKF HPKGGS NPPN TNLVLHSDKH RM    VDLG              V      S    E          D   W             A                                Y RL    

mitsuba-3 DGYYKIK KASGKF HPKGGS NPPN TNLVLHSDKH RM    VDLG              L      T    D          E   W             H                                L RL    

β1 β2 η1 

 
Figure S2. An alignment of the sequences of Mitsuba-1, -2 and -3. The structural elements of Mitsuba-1 are shown as coils
and arrows to indicate helices and sheets respectively. The three sequences share 39 out of 48 residues. Notably Mitsuba-1 does
not have the tryptophan of the other sequences. The YYK and WRLVDL motifs in Mitsuba-2 and Mitsuba-3 derive from
Threefoil. This figure was made with ESPRIPT.1

3/6



5$667%3,8297%/0:72,!"#$%&,-5;+,020<=1"14,

Elution volume (ml)

N
or

m
al

iz
ed

 a
bs

or
ba

nc
e 

(m
AU

) Mytilec
Mitsuba

Figure S3. Analytical size-exclusion chromatogram of purified Mitsuba-1 and MytiLec-1. MytiLec-1 is dimeric. The small
but significant shift in elution volume results from loss of the dimer interface in Mitsuba-1, making it monomeric.
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(a) Determination of melting temperatures (TM) of Mitsuba-1 and MytiLec-1, using circular dichroism to
monitor the loss of tertiary structure. MytiLec-1 (orange dots) shows complete unfolding before 50◦C is reached,
but Mitsuba-1 (green dots) has a TM of 55◦C. The sharper drop in structure of MytiLec-1 is probably due to the
dimer dissociating and monomers unfolding in a highly cooperative process, whereas Mitsuba-1 is monomeric.
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(b) Unfolding Mitsuba-1 and MytiLec-1 with guanidinium hydrochloride, monitored by circular dichroism.
MytiLec-1 (orange dots) is completely unfolded by less than 2 molar GdnHCl, but Mitsuba-1 (green dots) retains
substantial structure at 3 molar.

Figure S4. Unfolding studies of Mitsuba-1.
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Figure S5. A stereo view of the 2mFo-DFc electron density map, contoured at 1.5 σ , covering one of the sugar ligands.
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