8 @ = e
£ 25 BRI 5003 1., s004) 437
Fudan Univ J Med Sci

ANPTXI X H3K27acEEMIERTFHEETFEE

F/ij:\ )@‘ ;ﬁ%\ 1,2,3,4 5& Eﬁ, 1,2,3,4 %%ﬁ E 1,2,3,4 ﬁ‘ ,T 1,2,3,4 E }ik 1,2,3,4
‘L\ & 1,2,3,4 > w 1,2,3,4 1,2,3,4/\
EhE A 3

CHFILEEShL/E B RN E LR ER LRSI B 201102; 25 B ILE K& 5P HILE %0500 B 2011025
TR ERGEIA T A H R FIE 201102 TEE DA EEE RSB A LR E AR E(ZHKY)  FiE 201102)

[HZE] BB HEMEEANPTXIH X H3K27ac & 4 M AE AL SFPE A 39 58 1, 58 3% NP TX 1 AH 56 8 45 X A9 1 8
M NPTX 1R 58 e AR i it IX 28 28 1 0F 58 S BE A B p BEIE LAk . F73% M CistromeDB 504 J%& F 2 A0 50 #r i K 7
R4l 211 39 A~ H3K27ac ChIP-seq £4iE , £ NPTX1 Wil 100 kb 15 [l N (190§ . 38 5 ECR W YE 48 0 A 45 F BEE A .
N EURTBE £ £ 2 18] B PP SR SE 4 o B AR . DNA F BEA A Bt 38 i 56 TE 28 4 rh 78 A4 2 R 40 il R SH-SY5Y Al
N B IR A0 ZR 293T 47 WL 6 2R Bl s 46, AR I3 3 7 6 1k . 28R /#1348 54> H3K27ac & 4 B, 45 P BEFEN
/NN BE D £ 22 [8] DNA S ARRSE . NPTX1-E1-P 78 SH-SY5Y H 3076 ' 2 W 1% 1 L (8 B 5 v T AP Xk iR 4, (H
16 293 20 M vh LRG58 T M R 20 40% . &5 NPTXI M i H3K27ac & 4 F Beh , NPTX 1-E1-P 76 A #2521
il & SH-SY5Y v HAT 350 06 1, FLZE YA 8] 77 90 (R sE AR o AR T A #h 2 U5 AN R SH-SY Y, H7E A B R 4l
i 32 293°T H 38 i -3 P4 R o

[X#im] NPTXI; ¥ ; Je@F AL IiiEN ¥ (ChlP-seq); H3K27ac

[FES%ES] R34 [xX#irFE] A doi: 10.3969/].issn.1672-8467.2023.04.002

Identification of human NPTX]1 associated non-conserved
enhancers from H3K27ac-enrichments

1,2,3.4

CHEN Xu-dong'***, ZHANG Qi'***, ZHANG Ying-lan'*"*, LIN Jia"***, WANG Feng ,
GUI Yi-ting"**, LIU Ting"***, LI Qiang"***"

('Institute of Pediatrics, National Children's Medical Center/Children’s Hospital , Fudan University,Shanghai 201102,
China; *Translational Medical Center for Child Development and Disease,Shanghai 201102, China; *Shanghai Key
Laboratory of Birth Defect Prevention and Control,Shanghai 201102, China; *National Health Commission Key
Laboratory of Neonatal Diseases ( Fudan University) ,Shanghai 201101, China)

[ Abstract] Objective To explore and identify H3K27ac enriched non-conserved enhancers near
human NPTXI, improve the annotation of NPTXI-related regulatory regions, and provide a
corresponding theoretical basis for the study of NPTXI-related diseases and mutations in non-coding
regions. Methods A total of 39 H3K27ac ChIP-seq data involving 7 tissues were downloaded from the
CistromeDB database and analyzed. Peaks in the range of 100 kb on both sides of NPTX1 were selected.
Fragments’ sequence conservation among human, mouse and zebrafish was analyzed by ECR browser.
The fragments were inserted into a dual luciferase validation vector, and dual luciferase assays were
performed in human neural-derived cell line SH-SY5Y and human kidney-derived cell line 293T to detect
enhancers’ activity. Results We obtained 5 H3K27ac-enriched fragments. The DNA sequences of each

fragment were not conserved among human, mouse and zebrafish. The ratio of dual luciferase activity of
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NPTXI-E1-P was significantly higher than that of the negative control in SH-SY5Y, but it was about 40%
lower in 293T cells. Among the H3K27ac-enriched fragments near NPTX1, NPTXI-E1-P

has enhancer activity in human neurogenic cell line SH-SY5Y, and low sequence conservation among

Conclusion

species. Compared with the human neurogenic cell line SH-SY5Y, its enhancer activity is decreased in
human kidney-derived cell line 293T.
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Tab 1 Obtained H3K27ac enriched fragments within 100 kb
up- and down-stream of NPTX1

NPTXI-E1 chr17:78389074-78389432

NPTXI-E2 chr17:78419185-78419616

NPTXI-E3 chr17:78419703-78419906

NPTXI-E4 chr17:78427074-78427515

NPTXI-E5 chr17:78492954-78494359
E5
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The white arrows in the figure are NPTX and the arrow shows the transcriptional direction. The gray boxes are H3K27ac enriched fragments.

E1 to E5 correspond to NPTX1-E1 to NPTXI-E5, respectively.

E1 A (hgl9) NPTXI R EFHMK H3IK27ac EE R R HEMER
Fig1 Human (hgl9) NPTXI with its flanking H3K27ac enriched fragments and nearby genes
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The similarity of DNA sequences between human, mouse and zebrafish was compared by ECR browser. A-F are the results of DNA sequences

comparing between human and mouse, and a-f are the results of DNA sequence comparing between human and zebrafish. A and a: A conserved

enhancer, hs37, from the VISTA enhancer browser. The red indicates the intervals with more than 70% similarity.
El2 REDNARBREANNRIMBEDEZ 6K FIRTFE

Fig 2 Sequence conservation of different DNA fragments among human, mouse and zebrafish
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A: Schematic diagram of the enhancer reporter plasmid and the control plasmid. N: Negative control plasmid pGL3-E1b, upstream of Luc

contains only the minimal promoter E1b; E: Enhancer reporter plasmid pGL3-enhancer, the DNA fragment to be validated is inserted upstream of

E1b; P: Positive control plasmid pGL3-SV40, upstream of Luc contains only the pan-expressing promoter SV40 promoter; E1b: Minimal

promoter E1b; Luc: Luciferase; pA: Poly A. B: The relative dual luciferase activity of each assay plasmid was obtained by analyzing the enhancer

activity of different fragments by the dual luciferase assay system, using the average of the dual luciferase activity ratio of the negative control

plasmid as 1. vs. negative control (N)," P<C0.000 1.
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N:Negative control plasmid pGL3-E1b; P: Positive control plasmid
pGL3-SV40. RS: Relative dual luciferase activity of the corresponding
plasmids obtained by assay on SH-SY5Y; ratel: Relative activity of
dual luciferase in each well. ns:Not significant; WPp<0.0001.

B4 RIE AR R A R R
Fig 4 Different cell lines were assayed by dual

luciferase activity

Identification of enhancers near the NPTXI gene
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