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1. Mevalonate kinase (MKmaz) from Methanosarcina mazei (WP_011033702.1, Q8PW39) 

MVSCSAPGKIYLFGEHAVVYGETAIACAVELRTRVRAELNDSITIQSQIGRTGLDFEKHPYVS

AVIEKMRKSIPINGVFLTVDSDIPVGSGLGSSAAVTIASIGALNELFGFGLSLQEIAKLGHEIEI

KVQGAASPTDTYVSTFGGVVTIPERRKLKTPDCGIVIGDTGVFSSTKELVANVRQLRESYPD

LIEPLMTSIGKISRIGEQLVLSGDYASIGRLMNVNQGLLDALGVNILELSQLIYSARAAGAFG

AKITGAGGGGCMVALTAPEKCNQVAEAVAGAGGKVTITKPTEQGLKVDLVPRGSLEHHHH

HH 

2. Mevalonate kinase (MKbur) from Methanococcoides burtonii (WP_011500381.1, Q12TI0) 

MITCSAPGKVYLFGEHAVVYGEPAICCAVDIRTRVTVSPADTITISSSLGTTGIDFEVHPYVSA

VLERFQDISSFDGVDLRISSDIPVGSGLGSSAAVTVATIKAMDTLLDLGLELDDIAKMGHEVE

QNIQGTASPTDTYVCTMGGVVLIPQRKKLELIDCGILIGNTNIFSSTKELVGNVADLNERFPD

VVGPVLSSIGKLSVIGEGLVNDRDYVSVGELMNIDQGLLDAIGVSCAELSSLIYAARESGAY

GSKITGAGGGGCMVAISPRENVDSVAEAIGMAGGKVVVANATDIGVRVECQLVPRGSLEHH

HHHH 

3. Mevalonate kinase (MKvar) from Ramazzottius varieornatus (BDGG01000012.1, 

GAV05667.1) 

MHHHHHHGSMSNLRHLRVSAPGKIILHGEHAVVYQKTAVALSLGLRTRLDLTETTDGRISII

MDKFLQHTSWSVEELSKIIDKVKIDANNPETELDQELVEDLRMMTSGHHYQNGDGPAVGN

PQAYSTQSVALVGFLYILVKLCKFSGKQRPPSIQISISSDIAISAGLGSSAAFAVCLSASLLSYL

GIIVCDRKNCADVDGKLVPSADQLALINHWAFMVEKIVHGSASGVDNAVSTYGGSIKYRNN

ELTRIGSGLKLDVLIVDTHVQRDTKKMLDIVRHRRKLYPAITNPVLEAIDGISETSSKILQHG

DGLPTGEEYEVIADLVRMNQNLLSTLGVSHPKLDVICETASRFGQAGKLTGAGGGGCAIVV

LDPDMRQFEHLRESIIAEYRRMEFKPHLAELGGPGVLFHPVPGS 

Figure S1 List of the protein expressed in this work with accession number and Uniprot codes in 

brackets underlined are the his-tag and a glycine-serine linker, in italic thrombin cut. 
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Figure S2 Traces (top) and corresponding SDS-PAGE analysis (bottom) for (a) NiNTA MKbur, (b) 

Size Exclusion MKbur, (c) NiNTA for MKvar, (d) Size Exclusion MKvar, (e) NiNTA for MKmaz, (f) 

Size Exclusion MKmaz.
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Figure S3 Thermal shift assay curves for MK proteins 
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Figure S4 Structural alignment of MKvar (Ramazzottius varieornatus) and MKbur 

(Methanococcoides burtonii), shown in green cartoon and orange ribbon respectively. Helices 2 and 3 

and the beta sheet 8 present in MKvar and missing in MKbur are labelled on the figure. 
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Figure S5 Alignment of the sequences of different mevalonate kinases MKvar (Ramazzottius 

varieornatus), MKbur (Methanococcoides burtonii), MKmaz (Methanosarcina mazei ) and MKrat 

(Rattus norvegicus). The colour coding illustration sequence conservation is shown on the top left of 

the figure. The pink, blue and grey boxes are respectively showing the motif I, II and III of the GHMP 

superfamily, the black star shows the catalytic amino acids Aspartate and the black arrows conserved 

amino acids involved in mevalonate binding. 
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Figure S6 MALDI-TOF spectrum of purified, recombinant MKvar (top) and Mascot peptide mass 

fingerprint search results for mevalonate kinase from Ramazzottius varieornatus (Uniprot Accession 

A0A1D1VW28) with peptides matching 62% of the target sequence shown in bold. 
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Figure S7  Intact protein analysis of MKvar using LC-MS.  The total ion chromatogram shows a 

sharp peak at 21.17 min (top) containing z = 10 – 70 charge states of purified, recombinant 

mevalonate kinase in the m/z = 600-2000 Th mass range (middle).  The deconvoluted mass spectrum 

matches the theoretical mass of MKvar (mav = 45,277.4Da) with a minor +178.0Da modification 

consistent with gluconoylation of the His-tag in E coli (bottom).  
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Table S1 (a) PDBeFold hits for structural resemblance to (a) MKvar’s or (b) MKbur’s structures, 

listed by Q-scores. 

MK: mevalonate kinase, PMK: phosphomevalonate kinase, NP: non-published. 

(a) 

organism Enzyme type (PDB) 
Q 

score 

%seq 

identity  
RMSD (Å) Ref. 

Burkholderia 

pseudomallei 

heptokinase WcbL 

(4ut4) 

0.49 17 2.0 (Vivoli et al., 

2015). 

Methanosarcina mazei MK (6mdf) 0.46 31 2.2 (Miller & Kung, 

2018) 

Listeria inocua MK (3k17) 0.45 21 1.9 NP 

Streptococcus 

pneumoniae 

PMK (3gon) 0.41 19 2 (Andreassi et al., 

2009) 

Methanocaldococcus 

jannaschii 

MK (1kkh) 0.41 28 2.4 (Yang et al., 2002) 

Bacteroides 

thetaiotaomicron 

Heptokinase (3k85) 0.4 17 2.1 NP 

Pyrococcus furiosus Galactokinase 

(1s4e) 

0.4 20 2.2 (Hartley et al., 

2004) 

Homo sapiens MK (2r3v) 0.39 35 2.9 (Fu et al., 2008) 

(b) 

organism Enzyme type (PDB) 
Q 

score 

%seq 

identity  
RMSD (Å) Ref. 

Methanosarcina mazei MKb (6mde) 0.91 61 0.77 (Miller & Kung, 

2018) 

Methanocaldococcus 

jannaschii 

MK (1kkh) 0.63 32 1.6 (Yang et al., 

2002) 

Leishmania major MK (2hfu) 0.59 26 1.7 (Shafi et al., 

2021) 

Pyrococcus furiosus Galactokinase 

(1s4e) 

0.58 24 1.7 (Hartley et al., 

2004) 
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Pyrococcus horikoshii Galactokinase 

(2cz9) 

0.57 21 1.7 NP 

Listeria inocua MK (3k17) 0.52 23 2.2 NP 

Homo sapiens Galactokinase 

(6zgx) 

0.5 25 1.9 (Mackinnon et al., 

2021) 

Bacteroides 

thetaiotaomicron 

Heptokinase (3k85) 0.48 17 2.1 NP 
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Figure S8  Cartoon representation of (a) MKvar, (b) MKrat, (c) MKmaz, (d) MKbur showing 

distances between conserved amino acids around the MK’s active sites in Å, where the yellow portion 

is a lid, the blue represents motif II and the dark red a variable nucleotide binding loop, finally the 

dark green section represents the end of helix α4/α1 (MKvar/MKbur) or equivalent in MKrat and 

MKmaz. 8 different areas have been labelled a-h and corresponding area calculated are shown in table 

S2.   
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Table S2  Surfaces in Å2 of the different areas (a-h) measured in each of the active sites of 

MKvar, MKbur, MKra and MKmaz as shown in Figure 8. 

 

 

 

 

 

 

 

 

 

 

 MKvar MKbur MKrat MKmaz 

a 60.5 69.4 90.3 69.4 

b 51.4 57.6 58.8 114.6 

c 48.4 63.8 49.6 64.8 

d 57.7 46.5 68 53.3 

e 59.8 68.4 104.6 98.1 

f 90.8 99.9 99.5 98.0 

g 45.4 54.5 86.23 106.0 

h 88.8 112.9 120.4 113.9 

average 62.9 71.6 84.7 89.8 


