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Abstract: Objective To analyze the profile of inborn errors of metabolism (IEM) using tandem mass spectrometry
(MSMS) screening. and to clarify the epidemiological characteristics and genetic variant spectrum in Jiaxing City. in order
to provide a scientific basis for the prevention of neonatal birth defects. Methods Heel blood samples from newborns born
in Jiaxing City between January 2015 and December 2022 were initially screened by MSMS. Positive cases were recalled for
retesting, followed by biochemical and genetic analyses. Diagnoses were confirmed based on clinical manifestations, and the
incidence rates and genetic variants were retrospectively analyzed. Results Among 376 649 live births during the study
period, 375 562 neonates were screened, with 328 660 undergoing MSMS screening (average screening rate: 87.26% ,
increasing annually). A total of 85 cases were diagnosed with amino acid disorders (AADs), fatty acid oxidation disorders
(FAOD), or organic acid disorders (OAD), yielding an overall incidence of 1/3 867. Hyperphenylalaninemia, primary
carnitine deficiency, and methylmalonic acidemia were the most prevalent conditions in AADs, FAODs, and OADs, with
incidences of 1/14 290, 1/21 911, and 1/54 777, respectively. Genetic analysis identified 90 pathogenic variants, with the
most frequent being PAH c. 728G>A, c. 1068C>A, and c. 721C>T; ACADSB c. 1165G>A; SLC22A5 c. 1400C>G and
c. 51C>G; and SLC25A13 c. 615+5G>A. Conclusions This study clarifies the incidence and genetic variant spectrum
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of neonatal IEM in the region, enabling early screening, diagnosis, and intervention in Jiaxing City. These findings are

critical for strengthening birth defect prevention and improving neonatal health outcomes.
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Tab. 1 Screening of inborn errors of metabolism in Jiaxing City from 2015 to 2022

ARGy WEOBAE L R A R i 5 3R (%) MSMS 3 i 25 A% MSMS #5252 (%) MSMS i 5 B0 25 b (%)
2015 52 026 51 985 99. 92 22 051 42. 38 42. 42
2016 54 342 53 669 98. 76 41 473 76. 32 77.28
2017 70 677 70 476 99. 72 65 729 93. 00 93. 26
2018 48 116 48 050 99. 86 48 029 99. 82 99. 96
2019 46 971 46 887 99. 82 46 884 99. 81 99. 99
2020 38 060 38 052 99. 98 38 052 99. 98 100. 00
2021 33 811 33 804 99. 98 33 803 99. 98 100. 00
2022 32 646 32 639 99. 98 32 639 99. 98 100. 00
At 376 649 375 562 99. 71 328 660 87. 26 87.51
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JiE (methylmalonic acidemia, MMA) £ OAD w5 [t
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R 2 20152022 F 57 21T MSMS B #1112 1Y 1844 106w
Tab. 2 Inborn errors of metabolism diagnosed by MSMS
method in Jiaxing City from 2015 to 2022
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=LA 1 L 1/328 660 ST H R IR AL ACADSB 3[R 4 4328 7
3-F I R A R AL B 2 3 1/109 553 .
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Tab. 3 Genetic test results of children diagnosed with amino acid disorders
PR HH i A PR e e o Pk LA (%)
ZR TN i PR AE PAH 35
10 . 728G>A p. R261Q P 28.57
1 . 1068C>A p. Y356 P 11.43
4 . 721C>T p. R241C P 11. 43
3 . 770G>T p. G257V P 8.57
2 . 442-1G>A / P 5.71
2 c. 611A>G p. Y204C P 5.71
2 Exond-7del / P 5.71
1 . 1242C>A p. Y414 x P 2. 86
1 . 1289T>C / LP 2. 86
1 . 320A>G H107R vUS 2. 86
1 . 331C>T p. R111 % p 2. 86
1 c. 498C>G p. Y166 x P 2. 86
1 . 707-1G>A / vUS 2. 86
1 . 721C>G p. R241C P 2. 86
1 . 764T>G / vUS 2. 86
A FEAR R 1 i 2 SLC25A13 12
1 . 615+5G>A / P 33.33
3 c. 852_855del p. R284fs * P 25. 00
1 ¢ 1177+1G>A / P 8.33
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1 c. 1638_1660dup p. A554Gfs * 17 P 8.33
1 c. 289C>T p. Q97 * P 8.33
1 c. 392C>T p. S131L VUS 8.33
1 c. 550C>T p.- R184 = P 8.33
e 1L 2 R I AE MAT1A 7
2 c. 895C>T p- R299 P 28.57
1 c. 943C>T p. L315F VUS 14. 29
1 c. 181A>C p. K61Q VUS 14. 29
1 c. 772dupG p. D258Gfs % 8 P 14. 29
1 c. 776C>T p. A259V P 14. 29
1 c. 791G>A p. R264H P 14. 29
VU SR B N B 2 PTS 6
3 c. 84-291A>G / P 50. 00
1 c. 259>T p. P87S P 16. 67
1 c. 317C>T p. T106M P 16. 67
1 c. 379C>T p. L127F P 16. 67
JNE R IAE T4 ASS1 4
1 c. 919C>T p. R307C LP 25.00
1 Exonl3-16del / P 25.00
1 c. 151G>A p. A51T VUS 25.00
1 c. 256C>T p. R86C LP 25. 00
R FR 9 DBT 2
1 c. 500del p. KI167Rfs % 22 P 50. 00
1 c. 1264dup p. A422Gls * 6 P 50. 00
1o Ve S R PR AE CBS 1
1 c. 1597 _1598inG p. V533Gfs * LP 100. 00
o LP A BERIBUR R P HBUREA 7 VUS MR SCRHAE R,
F 4 BN B E AL E 2 B LSE R &5
Tab. 4 Genetic test results of children diagnosed with fatty acid oxidation disorders
PEIR FE A i T R SR kA B bk He B3 %)
Jir R 1) B = SLC22A5 27
11 c. 1400C>G p. S467C P 40. 74
8 c. 51C>G p. F171L P 29.63
2 c. 338G>A p. C113Y P 7.41
1 c. 1536C>T p. S512S VvuUS 3.70
1 c. 1229G>A p. G410D VUus 3.70
1 c. 394-1G>T / LP 3.70
1 c. 695C>T p. T232M P 3.70
1 c. 95A>G p- N32S P 3.70
1 c. 1451-1G>C / LP 3.70
S T LA A B U il = 0 ACADS 8
2 c. 1031A>G p. E344G P 25.00
1 c. 529T>C p. WI77R P 12. 50
1 c. 1130C>T p. P377L P 12. 50
1 c. 1186G>A p- E396K LP 12. 50
1 c. 1210G>A p. P377L P 12. 50
1 c. 973C>T p. R325W AAON 12. 50
1 c. 989G>A p- R330H P 12. 50
Z P EE A A A B EE B2 e ACADS 6
2 c. 1000C>T p. R334C LP 33.33
1 c. 1157A>G p.- Q386R Vus 16. 67
1 c. 235C>G p. R79G Vus 16.67
1 c. 259G>A p- G87R AAON 16. 67
1 c. 286G>A p- G96S AAON 16. 67
W B Tk S Tl A O Sl e =2 i ACADVL 4
1 c. 1532G>A p. R522Q P 25.00
1 c. 562G>A p. G188S LP 25.00
1 c. 1280G>A p. W427 x LP 25.00
1 c. 1505T>A p. L502Q Vus 25.00
TR B A ] Tk 2 3% il T 5 = JiE CPT1A 2
1 c. 577delC p. M194 % LP 50. 00
1 c. 740C>T p. P247L VUus 50. 00

T LP O SEMBOW PEAE 57 P OB B P28 5 5 VUS i R 8 ORI AS 57t
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Tab. 5 Genetic test results of children diagnosed with organic acid disorders
PR He A LG AT AR N o Pk He 1 %6
2- PR T Bt H =R PR A ACADSB 10
6 c. 1165G>A p. M389V P 60. 00
2 c. 275C>G p. S92 % P 20. 00
1 c. 655G>A p. V219M LP 10. 00
1 923G>A p- C308Y Vus 10. 00
PP R T — R I G MMACHC 8
2 c. 482G>A p. R161Q P 25.00
2 c. 609G>A p. W203 % P 25.00
1 c. 277-5_301delinsAGTAG / P 12. 50
1 c. 331C>T p- R111 = P 12. 50
1 c. 481C>T p- R161 * P 12. 50
1 c. 567dupT . 1190Yfs = 12 P 12.50
TR 1L iE PCCA 8
2 c. 2002G>A p. G668R P 25.00
1 c. 1118T>A p- M37SK P 12. 50
1 c. 1253C>T p. S418F VvusS 12. 50
1 c. 2082A>T p- K694N \"AON] 12. 50
1 c. 1999C>G p. P667A VUS 12. 50
1 c. 231+1G>A / LP 12. 50
1 c. 289G>C p- D97H LP 12. 50
3-HURE O G LA G A R AL b = AE Mccc 6
2 c. 639+2T>A / P 33.33
1 c. 1432G=>C p. A478P LP 16. 67
1 c. 1073-6T>A / AASN 16. 67
1 c. 1144_1147inv p. 382_383delKKinsFX LP 16. 67
1 c. 47T0A>G p- QI57R VUS 16. 67
R MAE T A GCDH 2
1 c. 1198G>A p. V40OM P 50. 00
1 c. 1003_1005del AAG p- K335del Vus 50. 00

T LP O SEMUBOW PEAE 57 s P OB B P28 5 s VUS gl IR SR WIS 57t
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