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[ Abstract] Rare diseases occupy a critical position in global public health concern, profoundly influen-
cing pediatric demographics, particularly in neonates. The rapid development of next-generation sequencing
technologies in recent years has significantly enhanced the capacity for early detection and targeted treatment
strategies for rare diseases. Globally, neonatal genome projects are being implemented with the primary goal of
demonstrating the efficacy and benefits of gene sequencing technology in diagnosing genetic rare diseases. Spe-
cifically in China, the Genetic Counseling Branch of the Chinese Genetics Society, in partnership with the
Children’s Hospital of Fudan University, launched the China Neonatal Genomes Project ( CNGP). This pro-

ject, including 100 000 cases and integrating extensive genomic data with detailed phenotypic information,
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aims to facilitate a thorough investigation of genotype-phenotype correlations in rare neonatal diseases. These ini-

tiatives will not only open new pathways for the early identification of genetic factors in rare diseases but also are

instrumental in the advancement of precision medicine. Moreover, they may also contribute to the fields of phar-

macogenomics and the understanding of adult-onset diseases. Based on various genotype-phenotype cohort

studies undertaken by the CNGP, we review the data collection process related to genotype-phenotype in neo-

natal rare diseases and outline the advancements in previous cohort studies. We also intend to assess the present

challenges on neonatal rare diseases, and propose insightful recommendations for future studies.

[ Key words] rare diseases; China Neonatal Genomes Project; genotype and phenotype; cohort study
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LR T2WeE L A E It b ELE S
DL P S R, B 2 R RT A L BA I B 5 K
&, Wk E PR RHLELH NICU BAFY | 2 [ f Rk
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RE R B A LAETZ RS /N T iR JLBA S
5 (R 1), CNGP % JE IR HER LT Hems S it 1
2R, W2 PinyT . e &+

MR, DA shZ 2Rt BABE V% 2 F 7 T
Wit >, BAR 0I5 K ALDH7AT 3 R 0% 78
S R A k2 & B6, BT X KCNQ2 FE H # 78
S R PG O kAR, S 200 DU Y
GAA R & 2 5 . 5 3 Shwachman-Diamond % &
fIEHY SBDS &R B0 A8 St AT g B A7, AR
XF IL2RG FE R B0 48 S 800 X 7 8™ B A e
S 95 B BT A IR TT N LS A N T Al RS A iR
J7, X OTC F R BU. 2 5 5 8000 IR R A6 0 B i 25 17
AR IR T, Xt L e A R B9 2 L& m) i B3R
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Tab. 1 Neonatal genotype-phenotype cohort study based on the China Neonatal Genomes Project

IR izl fislR/

s I 2 F Kl O S T Y kiiw fz
(f) () BIE (%)

FRIEB R PR A NGS 11 11 NA 2020 [37]
AR B T I 2B VI WES, CES 5 3 60. 00% 2020 [38]
AR SR BRI WES, CES 38 7 25.00% 2022 [39]
AR PEB AL PN 32 4 WES, CES 71 71 0.0002% 2022 [40]
TRHEpR JR 2 T PR Bl 2 WES, CES 579 17 0. 006% 2023 [41]
ARSI R LE WES 85 85 NA 2023 [42]
£ RGPS WLl WGS, WES, CES NA 3 0.0008% 2022 [43]
EZ /3 3 7 Galloway-Mowat £5 4 1iF WGS, WES 37 37 NA 2022 [44]
EZ ¥ NS Schaaf-Yang £ & fiF WES, CES 12 12 NA 2023 [45]
MZ RGP KCNQ2 BN NGS 30 30 NA 2022 [46]
MZ RGP KCNQ2 K [R5 | RS B B & Ao 4 L WES 519 519 NA 2024 [47]
R 5 G A JLRAEVE WGS, WES, CES 759 11 1.45% 2021 [48]
YL SR TR P S B WES, CES NA 51 2.13% 2020 [49]
ZREZ B OB LEE RS Trio-WES 130 62 47.70% 2020 [50]
ZREZRPN ST WES 223 44 19.73% 2020 [51]
ZREZ RPN B4 LR WES 366 43 11.75% 2020 [5]
ZREZBEN WA LR P CES 354 131 37.00% 2021 [52]
VPN WEILZ R WY WES, CES 588 161 27.38% 2021 [53]
ZREZ B OB LEERES CES, Rapid trio-WES 202 74 36. 63% 2021 [54]
ZREZRYH HiA LG EAE A WES 2303 284 12.33% 2022 [33]
ZREXREN  DkIIE CES 61 35 57.38% 2022 [55]
ZREZRH B CES 52 39 75.00% 2022 [56]
ZREZ IR RO CES, Trio-WES 1795 269 15.21% 2023 [57]
ZREZRYH DTHRRIL WES 723 88 12.17% 2023 [58]
ZREZ RPN REEIEETE WES, CES 251 107 42.63% 2023 [59]
ZREZ RN EERURE SR YES W WES 330 61 18. 48% 2023 [60]

NGS: AT ; CES: MRS RFAMTF; WES: &SP RFHMF; Trio-WES: KREINBFAIMIF; Rapid trio-WES: P FK R A5 T F4IM)TF;

WGS: FEFAM)T; NA £RAEH
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FEF LRSI T, JETF CNGP (1455 WL BA 51 F
FWOA LR MIE, ¥R 46 5 15 M 5 AT 22
iE | JRURPERTRE Z AE | RPELT AL | BOREIRAE | B
JRZER IV DL K Schaaf-Yang 2% & 1E 55, 46,
A ZIEGE LSS T CNGP B0 i rh A + A BESCHE
ON AR 0 I PR B, AT D A R
TR, IF AT LR R R A A DG AT

fln, Tang 45144 3 Bk [ CNGP F1 68 14
K H SCHR K R 1Y B A B R B, JF il e R
gnomAD FCH AR U [ ABHE A AR, TR o
TR RBEA T SZ20E SR 21R 1/504 678, I3 i B (K]
Ry M & B4 A ALDOB 3 [N . 448G > C
(p- A150P) 4l 350 A48 507 5 1 R E B2 5 BTG
N 4 R S s S WAL e RO R B D
B AR R, §i % 5 A5k | CNGP %
P ZE NI P 58 28 8045 )% (human gene mutation da-
tabase, HGMD) . ClinVar, Web of Science FI PubMed HY
278 /i kM R B 2 i A DG I SLC22A5 AR S i
B A TR 78 SIS R % 128 Bk T BEEk
TS, T P R 5k P TR e = i R
A 1/17 456, Jmfm T ARARE, R E AR
SLC22A5 HIFSAE SN ¢. 1400C>G (p. S467C) | ¢.51C>G
(p.F17L) Hlc.760C>T (p.R254 + ), W5 AR AREW
WIEAFAE 25, Ni S5 @ 5 Hr CNGP 9 30 951 143
WES #:4%, FIFH CFTR H:PH A B0 o vl SE80 A8 507 45
AR v ) AR BT AL B 3R 17128 434, I
EAM LT IX B 15213950 (e 1408G > A, p. V4TOM ) FiI
1s1042077 (. 2562T>G, p. T854=) NPIRAHE I BAREH
TRZ ML, (single nucleotide polymorphism, SNP)

AR IR BOR A AT IE, W 11 24 b
FRAEDT | 5 4 BRUEIVALSY | 12 4 Schaaf-Yang
ZEAAELS AT 1B (0 e DR R PR %, 40 0l & TR
T 8 MWK R AE A HY BCKDHA . BCKDHB F1 DBT %
PR AR LS, — BT IR SR B IV B PYGL JE
3.6 kb BRE P AR S 6 Ff Schaaf-Yang 25 & HF 5L
R FER MAGEL2 B E0m A8 5, X SEIRR Ml 4 2 05 IR
FEMG LSS TP RI2 W0, UESE 3.6 kb B 5 h R 2
B IV AL SCHC i B B 1 4 2 I8, i s
[ Schaaf-Yang Z5-& 87 A L B M RURRAE A 32 2200 T
JRE L, AN, TR WL B SR A A B TR
AILTG B, KCNQ2 3L 5 B3 A LU & 1E
R YERR A & B % LHk, fEET CNGP 9 NICU
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