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Table S1. Conformational thermodynamic changes (kJ/mol) of all the dihedrals of the metal
binding loop aspartates upon Ca”* binding to native apo-aLA. The AG™" and TAS™" in the last
two columns indicate the total change for each residue by adding individual dihedral

contributions.

conf conf conf conf conf conf conf conf con con

AGS™| TAS ™| AG™ | TAS;™ | AG™ | TASH™ | AGL" | TASSY | AGP™ | TAS ™

D82 | -0.75 | -1.25 2.0 -0.2 -0.5 -11 -0.05 -1.0 0.7 -3.5
D84 | 0.5 0.1 -0.1 1.65 15 -0.2 0.25 2.75 2.15 4.3
D87 | -0.4 -0.3 -0.3 -0.3 -0.25 -0.3 0.25 2.2 -0.7 1.3
D88 | -0.1 -0.05 0 0 0.2 0.35 0.2 1.9 0.3 2.2




Table S2. Conformational thermodynamic changes (kJ/mol) in residues from Al and A2 helices
upon Ca?*/ Mg®* binding to native apo-aLA.

Residue # Residue AGE™ (Ca™)  TAS®™(Ca®™) AGE™ (Mg®) TAS™" (Mg™)
5 LYS 1.0 6.4 0.3 -0.8
6 CYs 0.3 0.0 0.3 0.2
7 GLU 0.6 4.9 0.9 3.7
8 VAL -0.3 -0.9 0.2 0.2
9 PHE 13 7.0 0.6 2.8
10 ARG -15 -6.2 2.8 2.9
11 GLU 0.6 5.6 0.2 0.2
12 LEU 0.05 1.1 -1.1 -4.9
13 LYS 0.12 -4.0 -0.8 -3.5
14 ASP -0.6 -1.4 -2.8 -2.3
15 LEU -0.3 -3.1 0.1 -16
16 LYS -0.7 -5.3 0.3 23
17 GLY 0.0 -0.3 0.7 1.0
18 TYR -0.6 -4.2 1.0 1.2
19 GLY -0.3 -0.2 -05 -0.4
20 GLY 0.2 0.2 0.3 05
21 VAL -0.9 -1.7 -0.4 -3.4
22 SER -0.3 -5.0 0.0 0.0
23 LEU -0.5 -0.5 -0.5 -35
24 PRO 0.1 11 0.9 13
25 GLU -0.9 -2.0 -0.8 -4.1
26 TRP 0.9 0.1 -0.4 -0.7
27 VAL -0.4 -3.0 -0.3 -3.3
28 CYs 0.1 0.0 0.0 0.1
29 THR 0.0 15 -0.1 -0.7
30 THR -0.2 0.6 -1.3 -2.8
31 PHE -0.6 -4.9 -0.4 2.1
32 HSE 0.2 2.1 0.2 0.6
33 THR 0.1 -0.4 -0.9 2.1
34 SER -0.8 2.2 -0.6 -2.0




Table S3. Conformational thermodynamic changes (kJ/mol) at the interfacial residues upon Ca
Mg®* binding to native apo-aLA

2+/

Residue # Residue AGiconf ( Ca2+) TASiconf ( Ca2+) AGiconf (M92+) TASiconf ( MgZ+)
50 TYR -0.6 1.6 -1.1 -4.0
o1 GLY 0.0 -0.7 0.1 -0.7
52 LEU -0.4 -0.5 -1.1 0.4
53 PHE 0.0 14 -0.6 -3.2
54 GLN -0.4 -5.7 -0.5 -3.5
55 ILE 0.2 -1.4 0.5 -0.4
56 ASN -0.5 -5.2 0.3 2.6
57 ASN 0.0 1.5 0.0 -1.9
58 LYS -0.7 -0.7 -1.3 -2.4
59 ILE 0.9 0.8 0.6 -0.5
60 TRP 14 -0.4 3.6 2.3
86 THR -0.8 -1.7 -0.9 -1.9
87 ASP -0.7 1.3 -1.3 -1.4
88 ASP 0.3 2.2 -0.7 -1.6
89 ILE -0.6 -1.5 0.0 2.3
90 MET 0.0 -0.1 0.1 0.5
91 CYS 0.1 -0.1 0.0 0.0
92 VAL -1.0 -3.6 -1.2 -5.2
93 LYS -1.2 -2.8 -0.2 -0.1
94 LYS -0.9 -4.0 -0.4 0.1
95 ILE 3.4 2.9 -1.0 -2.7
96 LEU -0.5 -5.3 -0.5 -3.7
97 ASP 0.1 -0.2 -0.2 -0.7
98 LYS -0.5 -2.8 -0.6 -11
99 VAL -0.6 -2.4 -0.8 -1.4
100 GLY -0.7 -1.1 -0.8 -0.7
101 ILE -1.0 -5.7 -0.2 0.2
102 ASN 2.3 5.7 1.2 0.5
103 TYR 0.3 5.0 0.0 -0.1
104 TRP -1.0 1.2 -1.9 -1.3




Figure Captions:

Fig. S1. The Ramachandran plot of simulated Mg?*-aLA complex.

Fig. S2. The convergence of equilibrium dihedral distributions corresponding to five samples
generated randomly from the 80-100 ns trajectory, for a few representative dihedrals in apo-,
Ca*'-, Mg**-aLA.

Fig. S3. The conformational thermodynamic changes (in kJ/mol) at the residues of the MBL
upon metal binding are illustrated. (a) AGg';, (b)TASE', of Ca’*-aLA (c) AGim' and (d)
TAS ' upon Mg®* binding.

Fig. S4. Representative equilibrium dihedral distributions in native-apo, Ca**- and Mg?*-aLA:
(@) wof K79. (b) w of D82. (c) v of D84. (d) ¢ of D87. (e) w of F80. (f) ¢ of L81.

Fig. S5. Representative equilibrium dihedral distributions in native-apo, Ca?*- and Mg?*-aLA:
(@ x, and (b) y, of K79.(c) y, of D82. (d) y, of D84. (e) y, of D87. (f) y, of D88.

Fig. S6. Multiple Sequence Alignment (MSA) of aLA sequences from different species. The
predicted oleic acid binding residues, H32, W60, 195 and W104 are conserved; however, 159

shows weak conservation across the sequences.
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Bos taurus --MMSFVSLLLVGIL-FHATQAEQLTKCEVFRELKDLKGYGGVSLPEWVCTTFHYSGYDTQAIVQONNDSTEYGLFQINN:.
Bos mutus --MMSFVSLLLVGIL-FHATQAEQLTKCEVFRELKDLKGYGGVSLPEWVCTTFHYSGYDTQAIVQONNDSTEYGLFQINN.
Bos grunniens —--MMSFVSLLLVGIL-FHATQAEQLTKCEVFRELKDLKGYGGVSLPEWVCTTFHYSGYDTQAIVONNDSTEYGLFQINN
Bos indicus --MMSFVSLLLVGIL-FHATQAEQLTKCEVFRELKDLKGYGGVSLPEWVCTTFHYSGYDTQAIVQONNDSTEYGLFQINN:.
Bubalus bubalis --MMSFVSLLLVGIL-FHATQAEQLTKCEVFRELKDLKDYGGVSLPEWVCTAFHYSGYDTQAIVQONNDSTEYGLFQINN
Ovis aries —--MMSFVSLLLVGIL-FHATQAEQLTKCEVFQELKDLKDYGGVSLPEWVCTAFHYSGYDTQAIVONNDSTEYGLFQINN
Capra hircus —--MMSFVSLLLVGIL-FHATQAEQLTKCEVFQKLKDLKDYGGVSLPEWVCTAFHYSGYDTQAIVONNDSTEYGLFQINN
Cannis familiaris --MMSFVSLLLVSIL-FPAIQAKQFTKCELSQVLKDMDGFGGIALPEWICTIFHYSGYDTQTIVNNNGGTDYGLFQISN

Mustelo furo
Pteropus alecto

Sus scrofa

Equus caballus
Macaca fascicularis
Macaca mulatta
Gorilla gorilla
Pusa hispida

—-MMSFISLLLVGIM-FPAIQAKQFTKCELSQVLKDMDGFGGIALPEWICTTI
—-MMSFLSLLLVGIL-FPATQAKQFTKCELSQVLKDMDGYGGITLPEWICTTI
—-MMSFVSLLVVGIL-FPAIQAKQFTKCELSQVLKDMDGYGDITLPEWICTI
—KMMSFASLLLVGIL-FSATQAKQFTKCELSQVLKSMDGYKGVTLPEWICTT
—-MRSFVPLFLVGIL-FPAIPAKQFTKCELSQLLKDIDGYGGIALPEFICTM|
—-MRSFVPLFLVGIL-FPAIPAKQFTKCELSQLLKDIDGYGGIALPEFICTM|
—--MRFFVPLFLVGIL-FPAILAKQFTKCELSQLLKDIDGYGGIALPELICTM|
—-MMSFVSLLLVGIM-FPAIQAKQFRKCELSQVLKDMDGFRGIALPKWICTI
Homo sapiens —-MRFFVPLFLVGIL-FPAILAKQFTKCELSQLLKDIDGYGGIALPELICTM|
Myotis brandtii —-MMSFLSLLLVGIL-FPALEAKQFTKCELSQVLKDMDGYGGVTLPEWICNI
Ailuropoda melanoleuca --MMFFVSLLLVGIM-CPAIQAKQFTKCELSQVLKDMDGFGGIALSEWICTI
Camelus ferus —-MMSLVSLLLVGIL-FPTIQAKQFTKCKLSDELKDMNGHGGITLAEWICIT
Cervus elaphus
Balaenoptera musculus
Cavia porcellus

---MSFVSLLLVGNL-FHAIQAEQLTKCEVFQRLKDLDGYGGVTLPEWVCTV]
--MMSFFPLLLVGIL-FPAVQAKQLTKCALSHELNDLAGYRDITLPEWLCII

FKDDONPHSSNICNISCDKFLDDDLTDDIMCVKH
KDDQNPHSSNICNISCDKFLDDDLTDDIMCVKH
KDDONPHSSNICNISCDKFLDDDLTDDIMCVKH
FKDDONPHSSNICNISCDKFLDDDLTDDIMCVKH
KDDQNPHSSNICNISCDKFLDDDLTDDIMCVKH
KDDONPHSRNICNISCDKFLDDDLTDDIMCVKH
KDDONPHSRNICNISCDKFLDDDLTDDIVCAKH
KDDQNLQSRNICDISCDKFLDDDLTDDMICAKH

SGYDTQTIVNNNGSTEYGLFQINN
SGYDTETIINNNGKREYGLFQINN:
SGYDTKTIVHDNGSTEYGLFQINN
SGYDTQTIVKNNGKTEYGLFQINN:
SGYDTQAIVESNGSTEYGLFQISN!
SGYDTQAIVESNGSTEYGLFQISN
SGYDTQAIVENNESTEYGLFQISN!
SGYDTQTIVSNNGSTEYGLFQINN:
SGYDTQAIVENNESTEYGLFQISN
SGYDTQTMVSNNGKTEYGLFQINN;
SGYDTQTIVNNNGSTEYGLFQINN:
SGYDTETVVSNNGNREYGLFQINN

KDNKILQSRNICNISCDKFLDDDLTDDMTCAKH
RDNRKLQSRNICDISCDKFLDDDLTDDVICAKH
RDNQ-IQSKNICGISCDKFLDDDLTDDMMCAKH
RDNQILPSRNICGISCNKFLDDDLTDDVMCAKH
KSSQVPQSRNICDISCDKFLDDDITDDIMCAKH
KSSQVPQSRNICDISCDKFLDDDITDDIMCAKH
KSSQVPQSRNICDISCDKFLDDDITDDIMCAKY
RDNQILQSRNICDISCDKFLDDDLTDDMICAKH
KSSQVPQSRNICDISCDKFLDDDITDDIMCAKH
RDNQ-IQSRNICDISCDKFLDDDLTDDMMCAKH
RDNQILQSRNICDISCDKFLDDDLTDDMICAKH
RDNENLQSRNICDISCDKFLDDDLTDDKMCAKH

SGYDTQAIVQONDDSTEYGLFQINN
SGCDTQTVVNNNGSTEYGLFQINN!
SGYDTQAIVKNSDHKEYGLFQIND

Sotalia fluviatilis
Heterocephalus glaber
Papio cynocephalus

LLLVGIL-FHAVQAEQLTKCELFQRLKDLDGYGGVTLPEWVCT
—————————————————————— KQFTKCELSQNLYDIDGYGRIALPELICTM
--MMSPFPLLLVSIL-FSALQAKQFTKCSLSQELNDLAGYRNITLPEWICII

SGCDTQTIVNNSDSTEYGLFQINN:
SGYDTQAIVENNESTEYGLFQISN,
SGYDTQTIIRNNGNTEYGLEFQIND

777777777 LLVGIL-FHAVQAEQXTKCELFQRLKDLDGYGGVTLPEWVCT
-—-—-—-KQFTKCELSQVLKSMDGYKGVTLPEWICTI
KQFTKCKLSDELKDMNGHGGITLAEWICII

Delphinus delphis
Equus asinus
Camelus dromedarius

SGCDTQTIVNNNDSTEYGLFQINN:
SGYDTQTIVKNNGKTEYGLFQINN:
SGYDTETVVSNNGNREYGLFQINN

KDDONPHSSNICNISCDKFLDDDLTDDIMCVKY
RDNHIPHSRDICXISCDKFLDDDLTDDIMCVKH
ESSTTVQSRNICDISCDKLLDDDLTDDIMCVKH
RDNQIPHSRDICGISCDKFLDDDLTDDIMCVKY
KSSQSPQSRNICDITCDKFLDDDITDDIMCAKH
DSSQONLQSRNICDISCDKFLDDDLTDDIMCAKY
FRDNQIPHSRDICGISCDKFLDDDLTDDIMCVKH
RDNQILPSRNICGISCNKFLDDDLTDDVMCAKH
RDNENLQSRNICDISCDKFLDDDLTDDKMCAKH

Odobenus rosmarus
Oryctolagus cuniculus
Rattus norvegicus
Loxodonta africana
Mus musculus
Phocoenoides phocoena
Cricetulus griseus

--MMSFVSLLLVSIM-FPAIQAKQFTKCELSQVLNDMDGFGGIALPEWICT
--MMPLVPLLLVSIV-FPGIQATQLTRCELTEKLKELDGYRDISMSEWICTL
--MMRFVPLFLACI-SLPAFQATEFTKCEVSHAIEDMDGYQGISLLEWTCVL
AKMMSEVPLLLVGIL-FPAIQAKQFTKCELSQVLKDIDGYAGITLPEFTCTI
--MMHFVPLFLVCILSLPAFQATELTKCKVSHAIKDIDGYQGISLLEWACVL
———————————————————— QAEQLTKCELFQRLKDLDGYGGVTLPEWVCTV
--MMPFIPLILVCIL-FPAIQATQLTKCEVYQAMRDMDGHEGISSLEWTCII
*

SGYDTQTIVSNNGSTEYGLFQINN
SGLDTKITVNNNGSTEYGIFQISD:
SGYDSQAIVKNNGSTEYGLFQISN
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[VSKONPQSKNICDTPCENFLDDNLTDDVKCAMH
KSSEFPESENICDISCDKFLDDELADDIVCAKH
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SGYDTQAVVNDNGSTEYGLFQISD
SGCDTQTIVNNNDSTEYGLEFQINN

RDHQIPQSRNICDISCDKFLDDDLTDDMMCAKH
KSSEFPESENICGISCDKLLDDELDDDIACAKH
RDNQIPHSRDICGISCDKFLDDDLTDDIM--—

SGCDTQATVKNNGSTEYGLFQISN
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