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Tab.1 Carriage of disease-causing genes in high-risk couples

) Pathogenic  Patterns of  Number
Diseases

gene inheritance of cases

Autosomal recessive deafness type 1A GJB2 AR 3
Niemann-Pick disease type C1 NPCI1 AR 1
Medium chain acyl coenzyme A dehydrogenase ACADM AR 1
deficiency

Progressive pseudohypertrophic muscular dys-  DMD XL 1
trophy

Glucose-6-phosphate dehydrogenase deficiency ~ G6PD XL 1
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Tab.2 Distribution of the top 25 disease-causing gene
detected in 604 ECS subjects

Patterns of Number of Positivity

Diseases Gene inheritance  cases rate (% )
Autosomal recessive deafness type — GJB2 AR 67 11.09
1A

Hepatolenticular degeneration ATP7B AR 23 3.81
Mitochondrial DNA depletion syn-  POLG AR 18 2.98
drome

Krabbe disease GALC AR 17 2.81
Phenylalanine hydroxylase deficiency PAH AR 17 2.81
Neonatal-type citrullinemia type 2 SLC25A13 AR 17 2.81
Usher syndrome type 2A USH2A AR 15 2.48
Autosomal recessive deafness type SLC26A4 AR 14 2.32
4 with enlarged vestibular aque-

ducts

Spinal Muscular Atrophy SMNI AR 14 2.32
Methylmalonic aciduria combined MMACHC AR 12 1.99
with homozygous hemi

Cystinuria cb1C SLC22A5 AR 11 1.82
Systemic primary carnitine defi- CYP21A2 AR 11 1.82
ciency

21-Lightening enzyme deficiency TYR AR 11 1.82
Oculocutaneous albinism ALPL AR 9 1.49
Hypophosphatasia in children ALDH3A2 AR 9 1.49
Sjogren-Larsson syndrome MMUT AR 8 1.32
Methylmalonic aciduria mut ACADS AR 7 1.16
Short-chain coenzyme A dehydro- ~ GAA AR 6 0.99
genase deficiency

Glycogen storage disease type 2 ETFDH AR 6 0.99
Glutaric acidemia type 2 PTS AR 5 0.83
Tetrahydrobiopterin deficiency CAPN3 AR 4 0.66
type A

Autosomal recessive limb-girdle ~ SLC26A2 AR 4 0.66
muscular dystrophy type 1

Multiple skeletal dysplasias type 4 ~ CFTR AR 4 0.66
Cystic fibrosis PKHD1 AR 4 0.66
Polycystic kidney disease type 4~ ABCGS AR 4 0.66

with or without polycystic liver

disease

K3 BEHREENSRBRXEERFR

Tab.3 Age of high-risk couples carrying disease-causing genes

Subjects Felflale Méle ge Pregnancy
subjects subjects

Genealogyl Liu # * 33 Wangx * 34  Early pregnancy

Genealogy2 Wu # # 30  Lian* 30  Prepare for pregnancy

Genealogy3 Cui * * 33 Duan * * 29 Prepare for pregnancy

Genealogy4d ~ Wu * * 34 Zhang* % 35  Prepare for pregnancy

Genealogy5 ~ Wang* % 29 Zhou* * 33 Prepare for pregnancy

Genealogy6 Wang * 29 Zeng#* * 29  Prepare for pregnancy

Genealogy7 Ren # 32 Yaox 42 Prepare for pregnancy

Average age - 31 - 33 -

Variation coef- — 6.6 - 13.9 -

ficient( % )
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Tab.4 Carriage of disease-causing mutations and associated diseases in high-risk couples

Subjects Female subjects Male subjects Related diseases Follow-up

Genealogyl ~ NPCl:c.1110_1113del NPC1:c.2728G > A Niemann-Pick disease type C1 ~ Pregnant, pending prenatal diagnosis
(p- V371Gfs # 77 ) heterozygous ~ (p. G910S) heterozygous

Genealogy2  GJB2:c.235del(p. L79Cfs *3)  GJB2:c. 109G > A Autosomal recessive deafness Planned pregnancy, not yet pregnant
heterozygous (p- V371) heterozygous type 1A

Genealogy3 ~ GJB2:¢.95G > A(p. R32H) GJB2:c. 109G > A Autosomal recessive deafness Planned pregnancy, not yet pregnant
heterozygous (p. V371) heterozygous type 1A

Genealogy4 ~ G6PD:c.1376G > T(p. R459L) / Glucose-6-phosphate  dehydro-  Planned pregnancy, not yet pregnant
heterozygous genase deficiency

GenealogyS ~ DMD: exon49-exon51del hetero- / Progressive pseudohypertrophic  Planned pregnancy, not yet pregnant
zygous muscular dystrophy

Genealogy6 ~ ACADM:c. 1085G > A ACADM:c.616C>T Medium chain acyl coenzyme A Planned pregnancy, not yet pregnant
(p- G362E) heterozygous (p-R206C) heterozygous  dehydrogenase deficiency

Genealogy7  GJB2:¢.109G > A GJB2:c. 109G > A Autosomal recessive deafness Planned pregnancy, not yet pregnant

(p- V371) heterozygous (p- V371) heterozygous

type 1A
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Analysis of the results of screening for carriers of monogenic

genetic diseases in 604 couples of childbearing age
Li Qianyun ', Wu Renhua ', Zhang Yuanyuan '*, Liu Fang’, Cheng Weisheng '*, Yuan Jing'’
(' Prenatal Testing Center, *Dept of Clinical Laboratories, The First Affiliated Hospital of
Anhui Medical University, Hefei 230022 ;°Key Laboratory of Gamete and Reproductive Tract
230022)

Abnormalities, National Health Commission, Hefei

Abstract Objective

gene hereditary disease in childbearing age population in Anhui province, to explore the establishment of clinical

To understand the carrying situation and common variation of pathogenic genes of single

application network and referral model of carrier screening in Anhui province, and to explore the application value
of expansible carrier screening ( expanded carrier screening, ECS) in clinic. Methods Samples were collected

from 604 individuals of childbearing age, all exhibiting a normal phenotype and a family history of inherited dis-
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ease. These samples were obtained during the first trimester or early stages of pregnancy ( <13 +6 weeks). Based
on high-throughput sequencing and special PCR analysis techniques, pathogenic variants associated with 220 disea-
ses were detected, and related genes were detected in the spouses of positive carriers. Results As of May 16,
2023, 604 tested samples had been collected, and 340 carriers of the target disease had been detected; The posi-
tive rate of pathogenic variation detection was 56.29% ; A total of 499 pathogenic variants were detected, with each
tested individual carrying O —5 variants; 216 cases, accounting for 35.76% , carried a single gene recessive dis-
ease pathogenic variation, which was the most common. There were 95 cases carrying two types of single gene re-
cessive genetic disease pathogenic variation, accounting for 15.73% . As of now, 302 couples have been reported
and a total of 7 high-risk couples have been found through screening, with a high-risk rate of 2. 32% . There are a
total of 5 pairs with autosomal recessive genetic pattern ( both spouses carry the same pathogenic gene) , and 2 pairs
with X-linked genetic pattern (the female carries the X-linked pathogenic gene). Conclusion In this study, we
obtained the overall carrier and clinical application of target diseases as well as the carrier rates of causative genes
of common single-gene genetic diseases in 604 subjects who underwent national subject ECS testing in the First Af-
filiated Hospital of Anhui Medical University, which could provide scientific guidance for the establishment of a
clinical application network and referral model for carrier screening in Anhui Province.
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(ISS) and compare them with those of children with growth hormone deficiency (GHD) and normal children, and
to explore the characteristics of ocular biological parameters in this group, so as to provide a reference for the
screening of visual acuity and the safety of growth hormone therapy in children with ISS. Methods A total of 15
children aged 5 ~ 14 years old with ISS were selected as the observation group, 32 children with GHD were selected
as the control group, and 47 children of normal height who underwent routine visual acuity screening were selected
as normal controls. To study the ocular biological parameters of children with ISS were studied, compare the differ-
ences of vision-related parameters between the above three groups were compared, and analyze the influencing fac-
tors affecting the visual development of children with ISS were analyzed. Results The axial ratio of ISS was signifi-
cantly higher than that of the GHD group and normal children, and the intraocular pressure of the ISS group was
significantly higher than that of the GHD group and normal children. There was no significant difference in axial
length between the ISS group and the GHD group,as well as normal children (P >0.05) , but the axial length of
the GHD group was significantly shorter than that of normal children. The corneal curvature of ISS was significantly
greater than that of normal children. The axial rate ratio of the ISS group was positively correlated with the peak val-
ue and corneal curvature of growth hormone provocation test (B =1.052, P <0.05; 3 =0.004, P <0.05). Con-
clusion Children with ISS may have high intraocular pressure and high risk of myopia. Higher peak results of
growth hormone provocation test and large corneal curvature may be the risk factors for myopia.

Key words idiopathic short stature; growth hormone deficiency; eye axis; axial ratio; intraocular pressure; cor-
neal curvature
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