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Supplementary Tables

Supplementary Table 1. Clinical manifestations of the human samples.
No. Source of brain tissue Hcy

(pmol/mg)
FA

（ng/mg）
Gender Gestational

age(weeks)
C-1 Normal Control 0.92605 0.0503 Female 39

C-2 Normal Control 3.361722 0.1109 Male 17

C-3 Normal Control 5.542364 0.1812 Female 14

C-4 Normal Control 2.060746 0.0459 Female 20

C-5 Normal Control 4.092798 0.1093 Female 22

C-6 Normal Control 5.501207 0.0578 Female 22

C-7 Normal Control 1.794833 0.0202 Female 25

C-8 Normal Control 2.166592 0.0462 Male 20

C-9 Normal Control 4.375211 0.1885 Male 21

C-10 Normal Control 3.400325 0.0084 Male 22

N-1 Spina bifida 42.48655 0.0698 Female 22

N-2 Closed spinal dysraphism 39.21634 0.1965 Male 22

N-3 Spina bifida 32.76279 0.1185 Female 16

N-4 Spina bifida 31.26128 0.1597 Male 25

N-5 Spina bifida 34.24628 0.1647 Male 24

N-6 Spina bifida 31.63507 0.0851 Female 30

N-7 Spina bifida 45.86487 0.2784 Male 31

N-8 Spina bifida 30.88228 0.1792 Male 20

N-9 Spina bifida 57.5751 0.1436 Female 20

N-10 Spina bifida 64.08609 0.0961 Female 37



Supplementary Table 2. The distribution of histone homocysteinylation in 10 fetal human brain
samples
Protein Name Modification Site 1 2 3 4 5 6 7 8 9 10

H2a K9 ○ ● ● ○ ● ○ ○ ○ ○ ○
K15 ○ ● ○ ○ ○ ○ ○ ○ ○ ○
K74 ● ● ● ● ● ● ● ● ○ ●
K75 ○ ● ● ○ ● ○ ● ● ○ ●
K95 ● ● ● ● ● ● ● ● ○ ●
K99 ● ● ○ ● ● ● ● ● ○ ●
K118 ● ● ● ● ● ● ● ● ○ ○
K119 ● ● ● ○ ● ● ● ● ○ ○

H2b K5 ○ ● ● ○ ○ ● ○ ○ ○ ○
K11 ● ● ● ○ ● ● ○ ○ ○ ○
K12 ● ● ● ○ ● ○ ○ ○ ● ●
K15 ○ ○ ● ○ ● ○ ○ ● ● ●
K16 ○ ○ ● ○ ● ○ ○ ○ ● ●
K20 ● ○ ● ○ ● ○ ● ○ ○ ○
K23 ● ○ ● ● ● ○ ○ ○ ○ ○
K24 ● ○ ● ● ● ○ ○ ○ ○ ○
K34 ● ○ ○ ● ● ● ● ● ○ ●
K43 ● ● ● ● ● ● ● ○ ●
K46 ● ● ● ● ● ● ● ● ○ ●
K57 ● ● ● ● ● ● ● ○ ○ ●
K108 ○ ● ● ○ ○ ○ ○ ○ ○ ○
K116 ○ ● ○ ○ ○ ○ ○ ○ ○ ○
K120 ○ ● ● ○ ○ ○ ○ ○ ○ ○
K125 ○ ● ● ○ ○ ○ ○ ○ ○ ○

H3 K9 ● ● ● ● ● ● ● ○ ○ ○
K18 ● ● ○ ○ ● ○ ○ ○ ○ ○
K23 ● ● ○ ● ● ● ● ○ ○ ○
K27 ● ● ● ○ ● ○ ● ● ○ ●
K36 ○ ● ● ● ● ○ ○ ○ ○ ○
K37 ○ ● ● ● ● ○ ○ ○ ○ ○
K79 ● ● ● ● ● ● ● ● ● ●
K115 ○ ● ○ ● ○ ● ○ ○ ○ ○

H4 K8 ○ ● ○ ○ ● ○ ○ ○ ○ ○
K16 ● ● ● ○ ● ● ○ ○ ○ ●
K31 ○ ● ○ ○ ● ○ ○ ○ ○ ○
K44 ○ ● ○ ○ ● ○ ○ ○ ○ ○
K59 ● ● ○ ● ● ● ○ ○ ○ ○
K77 ○ ● ● ● ● ● ○ ○ ○ ●
K79 ○ ● ○ ○ ● ● ○ ○ ○ ●

● the modification in this peptide was detected;
○ the modification in this peptide was not detected.



Supplementary Table 3. Histone peptides including homocysteinylation identified using MS in
normal control and HTL treatment NE4C cells
Protein

Name

Modification

Site

Peptide sequence and modification

HTL treatment Normal control

H2a K95 NDEELNKHcyLLGK QLAIRNDEELNKHcyLLGKV

TIAQGGVLPNIQAVLLPK

DEELNKHcyLLGK

HLQLAIRNDEELNKHcyLLGK

QLAIRNDEELNKHcyLLGK

LNKHcyLLGR

K118 PNIQAVLLPKHcyK

LPNIQAVLLPKHcyK

K119 AQGGVLPNIQAVLLPKKHcy

LPNIQAVLLPKKHcy

VTIAQGGVLPNIQAVLLPKKHcy

GGVLPNIQAVLLPKKHcy

PNIQAVLLPKKHcy

QGGVLPNIQAVLLPKKHcy

H2b K34 SRKHcyESYSVYVYK KHcyESYSIYVYKVLKQVHPD

TGISSKAMGIMNSFVNDIFER

K43 KESYSVYVYKHcyVLK

SYSVYVYKHcyVLK

SVYVYKHcyVLK

YVYKHcyVLK

VYVYKHcyVLKQVHPDTGISSKAMG

IMNSFVNDIFER

K46 KHcyQVHPDTGISSK KESYSIYVYKVLKHcyQVHPDTGISSK

VLKHcyQVHPDTGISSK KESYSIYVYKVLKHcyQVHPDTGISSK

AMGIMNSFVNDIFER

LKHcyQVHPDTGISSK

K57 QVHPDTGISSKHcyAMGIMNSFVNDI

FER

K108 LPGELAKHcyHAVSEGTK

LLLPGELAKHcyHAVSEGTK,

LLPGELAKHcyHAVSEGTK

ELAKHcyHAVSEGTK

AKHcyHAVSEGTK

KHcyHAVSEGTK,

K116 HAVSEGTKHcyAVTK

EIQTAVRLLLPGELAKHAVSEGTKH

cyAVTKYTS

K120 EIQTAVRLLLPGELAKHAVSEGTK

AVTKHcyYTS



H3 K37 TGGVKKHcyPHR

ATGGVKKHcyPHR

TGGVKKHcyPHR

K56 RYQKHcySTELLIR

KHcySTELLIR

YQKHcySTELLIR

K79 AQDFKHcyTDLR IAQDFKHcyTDLRFQSSAVMA

LQEASEAYLVGLFEDTNLCA

IHAK

EIAQDFKHcyTDLR

K115 FQSSAVMALQEACEAYLVGLFEDT

NLCAIHAKHcyR

FEDTNLCAIHAKHcyR

K122 PKHcyDIQLAR

RVTIMPKHcyDIQLAR

MPKHcyDIQLAR

TIMPKHcyDIQLAR

H4 K31 DNIQGITKHcyPAIR

K59 LKHcyVFLENVIR

GVLKHcyVFLENVIR

KHcyVFLENVIR

K77 DAVTYTEHAKHcyR TYTEHAKHcyRKHcyTVTAMDV

VYALKR

VTYTEHAKHcyR

YTEHAKHcyR

TYTEHAKHcyR

K79 TYTEHAKHcyRKHcyTVTAMDV

VYALKR

K91 TAMDVVYALKHcyR

TVTAMDVVYALKHcyR

AMDVVYALKHcyR



Supplementary Table 4. Primers used in ChIP assay and RT-PCR

Primer sequence for ChIP assay

Gene Primers Primer sequence ( 5’-3’ )

Smarca4 Region1 forward primer TAACACTACACCCAGCTAGTTTCC

reverse primer CAGAGCATCTATGTGAGGTCCAT

Smarca4 Region2 forward primer TAAGGAACAGAAGCCAGGCA

reverse primer TGCATTTGTGTGTGAGGGTG

Smarca4 Region3 forward primer GCCTCTCCGCTCTCTGGAAA

reverse primer TTAGCGCTGTGTCATTCTGC

Cecr2 forward primer CTGTTGGCAGTTTGCTTTCTATT

reverse primer CAAGGAACAAGTCAGTAAGGAGC

Dnmt3b forward primer GTAGCCTTGAGCTTCCTGTCTGT

reverse primer GGCATCTACTTTAGCGAATTGTATT

Primer sequence for RT-PCR

Gene Primers Primer sequence ( 5’-3’ )

Smarca4 forward primer CTGCAGCATCACCAGAACAG

reverse primer CCACTTCCTTGGGGCTTAGT

Cecr2 forward primer CCAAGCCGGTTGTGAGTG

reverse primer TCTTCCTCACTGCCACTTCC

Dnmt3b forward primer CATCAGACAGGGCAAAAACC

reverse primer CCGTGTAGTGAGCAGGGAAG


