Figure S1. Simplified map of the bacterial expression vector.
IPTG, isopropyl f-D-thiogalactoside.
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Figure S2. Purification of wild-type HMGCS?2 protein from Escherichia coli lysates. Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis and Coomassie brilliant blue R250 staining of protein fractions obtained by affinity chromatography of wild-type
HMGCS?2 expressed in E. coli. Lane 1, whole bacterial cell extract before induction with IPTG; lane 2, whole bacterial cell
extract after IPTG induction for 16 h; lane 3, cell pellet after sonication; lane 4, supernatant after sonication; lane 5, soluble frac-
tion passed through a glutathione sepharose bead column; lane 6, fraction eluted from the affinity column; lane 7, solution after
cleavage of the GST-HMGCS?2 fusion protein with PreScission protease; lane 8, solution after removal of GST and PreScission
protease. HMGCS2, 3-hydroxy-3-methylglutaryl-CoA; IPTG, isopropyl f-D-thiogalactoside; GST, glutathione s-transferase.
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Figure S3. DNA sequencing data of the four patients using the Sanger method.

Patient 1 Patient 2
G T T C T 1 C AT CGAC C G A A G AT T GGAG C C CA AG CAT UG C G A
¢.1175C>T (p.S392L)  ¢.1499G>A (p.R500H) c.656G>A (p.G219E)  ¢.1498C>T (p.R500C)
Patient 3 Patient 4
CCATATCG G AG A GGCCTOUGCT T C c «i AT ATCG G A G A AAT AGTCG G ATG

¢.704T>C (p.M235T)  ¢.1175C>T (p.S392L) ¢.704T>C (p.M235T)  ¢.758T>C (p.V253A)



Table SI. The details of blood acylcarnitine analyses.

Patient 2 Patient 3 Patient 4
Case no. Patient 1
Serum Blood spot Serum

Sample Serum

API 3200™ LC-MS/ API 3200™ LC-MS/ Quattro Premier
Instrument LCMS-8040 MS System MS System MS/MS
Tonization mode Positive Positive Positive Positive
Acylcarnitines m/z (Q1) m/z (Q3) m/z (Q1) m/z (Q3) m/z (Q1) m/z (Q3) m/z (Q1) m/z (Q3)
COo 218.2 103 162.1 102.9 162.1 102.9 218.2 103
COIS 2272 103 171.1 102.9 171.1 102.9 2272 103
C2 260.2 85 204.1 85 204.1 85 260.2 85
C21S 263.2 85 207.1 85 207.1 85 263.2 85
C3 2742 85 218.1 85 218.1 85 2742 85
C31IS 2772 85 221.1 85 221.1 85 2772 85
C3DC 360.2 85 N/A N/A N/A N/A N/A N/A
C3DC IS 3472 85 N/A N/A N/A N/A N/A N/A
C4 288.2 85 N/A N/A N/A N/A 288.2 85
C41S 291.2 85 235.1 85 235.1 85 291.2 85
C4DC 3743 85 N/A N/A N/A N/A 3743 85
C4DC IS 3472 85 N/A N/A N/A N/A N/A N/A
C5 302.2 85 246.2 85 246.2 85 302.2 85
C51S 311.2 85 2552 85 2552 85 311.2 85
Cs:1 300.2 85 2442 85 2442 85 300.2 85
Cs5:118 311.2 85 N/A N/A N/A N/A N/A N/A
C5DC 388.3 85 276.2 85 276.2 85 388.3 85
C5DC IS 3913 85 279.2 85 279.2 85 391.3 85
C50H 318.2 85 262.2 85 262.2 85 318.2 85
C50H IS 321.2 85 265.2 85 265.2 85 321.2 85
C6 316.2 85 N/A N/A N/A N/A 316.2 85
Co6 1S 3472 85 N/A N/A N/A N/A N/A N/A
C8 3442 85 288.2 85 288.2 85 3442 85
C81S 3472 85 291.2 85 291.2 85 3472 85
C8:1 3422 85 N/A N/A N/A N/A N/A N/A
C8:11S 3472 85 N/A N/A N/A N/A N/A N/A
C8DC 4304 85 N/A N/A N/A N/A N/A N/A
C8DC IS 4374 85 N/A N/A N/A N/A N/A N/A
C10 372.3 85 316.3 85 316.3 85 372.3 85
CI01IS 403.3 85 N/A N/A N/A N/A N/A N/A
C10:1 370.3 85 N/A N/A N/A N/A 370.3 85
C10:11IS 403.3 85 N/A N/A N/A N/A N/A N/A
C10DC 458 4 85 N/A N/A N/A N/A N/A N/A
C10DC IS 4594 85 N/A N/A N/A N/A N/A N/A
Cl12 400.3 85 344 3 85 N/A N/A 400.3 85
CI121S 403.3 85 347.3 85 347.3 85 403.3 85
C12:1 398.3 85 N/A N/A N/A N/A N/A N/A
Cl12:11S 4374 85 N/A N/A N/A N/A N/A N/A
C12DC 486.3 85 N/A N/A N/A N/A N/A N/A
C12DC IS 4874 85 N/A N/A N/A N/A N/A N/A
Cl4 428 .4 85 N/A N/A N/A N/A 428 4 85
Cl41S 4374 85 381.3 85 381.3 85 4374 85
Cl4:1 426 4 85 370.3 85 370.3 85 426 .4 85
Cl4:11S 4374 85 N/A N/A N/A N/A N/A N/A
C140H 444 4 85 N/A N/A N/A N/A 444 4 85
CI140H IS 4374 85 N/A N/A N/A N/A N/A N/A
Cl16 456 4 85 400.3 85 400.3 85 456 .4 85
Cl61S 4594 85 4034 85 4034 85 4594 85
Clé6:1 454 4 85 N/A N/A N/A N/A N/A N/A
Cl6:11S 4594 85 N/A N/A N/A N/A N/A N/A

C160H 4724 85 4164 85 4164 85 4724 85



Table SI. Continued.

Patient 2 Patient 3 Patient 4
Case no. Patient 1
Serum Blood spot Serum

Sample Serum

API 3200™ LC-MS/ API 3200™ LC-MS/ Quattro Premier
Instrument LCMS-8040 MS System MS System MS/MS
Tonization mode Positive Positive Positive Positive
Acylcarnitines m/z (Q1) m/z (Q3) m/z (Q1) m/z (Q3) m/z (Q1) m/z (Q3) m/z (Q1) m/z (Q3)
C160H IS 4594 85 N/A N/A N/A N/A N/A N/A
Cl16:1 OH N/A N/A N/A N/A N/A N/A 4704 85
C18 484 4 85 428 4 85 428 4 85 484 4 85
CI18 1S 4874 85 4314 85 4314 85 4874 85
Cl18:1 4824 85 426 4 85 N/A N/A 482 .4 85
C18:11S 4874 85 N/A N/A N/A N/A N/A N/A
Cl18:2 4804 85 N/A N/A N/A N/A N/A N/A
C18:2 1S 4874 85 N/A N/A N/A N/A N/A N/A
C180OH 500.4 85 N/A N/A N/A N/A 500.4 85
CI80OH IS 4874 85 N/A N/A N/A N/A N/A N/A
C18:1 OH 498 4 85 442 4 85 442 4 85 498 4 85
C18:1 OH IS 4874 85 N/A N/A N/A N/A N/A N/A

IS, Internal standard; Q1, the first quadrupole; Q3, the third quadrupole; N/A, Not applicable because the corresponding acylcarnitine was not

measured.




Table SII. Sequences of the primers used for PCR amplification of individual exons of the human HMGCS2 gene.

Primer sequence

Coordinates

Nucleotide length of
amplified DNA

5'-TTAGGGAGGCAGGAGTCTTG-3'
5-TGCTTGTCTAAGGCTGCTGT-3'
5'-GTAGTCATCTGATAACATAGCT-3'
5'-ATGATAGCAGCAGCTGTGTG-3'
5'-TAAGCTCCACAGGACTGGGA-3'
5'-TCCTCAAACGCATACCTCAG-3'
5'-GTAATACCAACAACCTGTCCA-3'
5'-GCATAGACCCAGGGAAGAGT-3'
5-GAGATTGCTTAGTAAGTGCA-3'
5'-TAACCCACTACCCCGTGGAA-3'
5'-ATTAGTGGTATGTTCTCCTC-3'
5'-TGAGATTACAGGCATGAGCC-3'
5'-TAGTTGCATGAGGTAGACAG-3'
5-TGCTTAAATCCCTTCAGTGA-3'
5'-CTTGGTATTCTAAGCCACAC-3'
5-CTTTGGACAACAGATCTTCT-3'
5'"TTGGTGGACTAAGGGTGACC-3'
S-TTCTCCCATTTCTCCTGTCA-3'
5-TCCCTCAGGTGTCCAGGCTT-3'
5'-TTGGAGATTCACAGGAACAG-3'

8 nucleotides upstream of exon 1

107 nucleotides downstream of exon 1
102 nucleotides upstream of exon 2
118 nucleotides downstream of exon 2
120 nucleotides upstream of exon 3
90 nucleotides downstream of exon 3
157 nucleotides upstream of exon 4
138 nucleotides downstream of exon 4
157 nucleotides upstream of exon 5
143 nucleotides downstream of exon 5
138 nucleotides upstream of exon 6
132 nucleotides downstream of exon 6
129 nucleotides upstream of exon 7
126 nucleotides downstream of exon 7
121 nucleotides upstream of exon 8
135 nucleotides downstream of exon 8
127 nucleotides upstream of exon 9
123 nucleotides downstream of exon 9
144 nucleotides upstream of exon 10
388 nucleotides downstream of intron 9

345 base pairs
715 base pairs
374 base pairs
499 base pairs
504 base pairs
480 base pairs
400 base pairs
420 base pairs
400 base pairs

570 base pairs

Each coordinate indicates the position of the 3'-end nucleotide of each primer in HMGCS2.
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