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Abstract: Objective  To analyze the mutation profiles of 48 inherited metabolic disorders (IMDs) and 4 common
deafness-associated genes among newborns in Shannan, Tibet, in order to provide baseline data for early screening and
prevention of genetic diseases in high-altitude regions. Methods Live-born neonates delivered in 12 health service centers
in the Shannan region between December 15, 2021, and December 31, 2022, were enrolled. Tandem mass spectrometry
was performed in 1 456 newborns to measure amino acids, organic acids, and fatty-acid metabolites. In addition, 1 497
newborns were screened for 20 common variants in four deafness-associated genes (GJB2, GJB3., SLC26A4, and MT-
RNR1). Screening results were summarized descriptively.  Results  The initial positive screening rate for IMDs was
1.79% (26/1 456), covering nine categories of suspected IMDs/abnormal screening profiles. Hyperphenylalaninemia (8
cases, 34. 6%, including 1 suspected case) was the most prevalent, followed by propionic acidemia/methylmalonic acidemia
(7 cases, 26.9%) and primary carnitine transporter deficiency (4 cases, 15.4%). The positive screening rate for the four
deafness genes was 1. 74% (26/1 497). MT-RNR1 variants were the most frequent (14 cases, 53.8%), followed by GJ B2
variants (8 cases, 30.8%). Conclusions The initial positive rate of IMD screening in Shannan is higher than the national
average and reported in Qinghai, another plateau region of China, and the carrier rate of common deafness genes is lower
than the national average. This study provides a scientific reference for optimizing newborn screening strategies and
preventing genetic diseases in high-altitude regions.
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Z— MRS TRERILELE LT A
WER Y. B B A LW 0 A TR 0 RS T
J&  FR G A LW g W AT B R R L. A A O A
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2022 47 FEHT A L st A% A% 15 5 e AN H- 8 Ok A O A
BARIEAT RG 0T, B A T 8 A L st A% Al
9% (inherited metabolic diseases, IMD) [ #5; H 1& %
T 35 5 DR 8 A L Sy D b IXORE AR L A
B 1 01 % BT T B TR R A R A A AR

1 W&MFTE

L1 Azt g 2021 4F 12 A 15 H—2022 4F 12 A
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ketotic hyperglycinemia, NKH) ;9 ] #L & A i F
Hh L7 PA/MMALL i 2-H L T BEAH B A LA
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26 1519 G B8 A2 LA fE i 11 A I
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H240102/63) HIIRE 2 41 (2/59) . TR B 2 i (2/
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Tab. 1 Positive newborn cases detected by MS/MS screening for IMDs
PRI AR ikqQp EEl) 4 (i) Wi 45
IR = H
HPA 8/9C1 15| BE ) 0 1 Phe:132.04; Arg:50.89; Cit:43.51; Val:203. 81
0 1 Phe:125. 32; Arg:56.88; Met:59.60; Tyr:263.61
1 0 Phe:209. 06; Met:55.27; Tyr:276. 24
0 1 Phe:166.01; Met:72. 86
1 0 Phe:147. 67; Arg:68.72; Gly:890.69; Met:60. 93
0 1 Phe:205. 91
1 0 Phe:156. 02
1 0 Phe/Tyr:2.23; Arg:40.76
TCEERD 0 Phe:150. 61; Gly:1018. 88; Met;50. 89
TYR 2 0 1 Tyr:368. 35
1 0 Tyr:1481. 76 ; Phe:181.49;Val:243. 64; C3/C2:0. 21
NKH TCREML 1CEEMD 0 Gly:1166. 82; Met:50. 25; Tyr:20. 61 (FEf%)
A LR AR 5
PA/MMA 7 0 1 (3:6.03; C16:5.53
1 0 (3:6.36; C3/C2:0. 40
1 0 (3:6.25; C3/C2.0. 23
1 0 (3:6.20; C3/C2:0.28; C3/C0:0. 22
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Tab. 2 Summary of positive cases identified in initial newborn deafness gene screening

HM HH IR B A a5 B (B HE% L (%)
GJB2 SeRMEE i R AR . 299 300del AT 244 5878 7 4(57.1)  3(42.9)
c. 235delC Ze & 5878 1 0€0.0) 1(100.0)
GJB3 J5 R R c. 538C>T G R4 1 0€0.0) 1(100.0)
SLC26A4 KATREKE LA AE e REUR KPS DL EEE M2 o 589G > A e 4 5378 1 1(100. 0) 00.0)
PEH &

c. 1174A>T Zo & 57 1 1(100. 0) 00. 0)
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m. 1555A>G [a] & P 28 45 5 3(60.0)  2(40.0)
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SLC26A4 /& Pendred %f & 4E (Pendred syn-
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lar aqueduct, EVA) AH 3¢ Wy Jy # J¢ i) 2 22 U0 &
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