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[Abstract] Objective To report 2 pedigrees of early-onset familial Alzheimer’s disease (EOFAD)
caused by PSENI gene mutation, review previous studies and summarize the PSENI gene mutation sites,
clinical presentation and genotype characteristics of EOFAD in China. Methods and Results The
clinical data of 2 pedigrees with EOFAD from Beijing Tiantan Hospital, Capital Medical University were
collected. Genomic DNA from peripheral venous blood of the proband was screened. Search the reported
Chinese cases of EOFAD caused by PSENI gene mutation. In the Case 1 family, there were 3 members
with memory loss, including the proband, onset at the age of 45. His head MRI showed mild atrophy of the
cerebral cortex and bilateral hippocampus. A ¢.488A > G (p.His163Arg) pathogenic mutation in the exon 6

of PSENI gene was found, proving the diagnosis. In the Case 2 family, there were 6 members with memory
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and working competence loss, including the proband, onset at the age of 42. Head MRI showed whole
cerebral cortical atrophy and bilateral hippocampal atrophy, obviously on the left side. A c¢.344A > G (p.
Tyr115Cys) pathogenic mutation in the exon 5 of PSENI gene was found, proving the diagnosis. A total of
40 cases (including this 2 cases) of EOFAD patients caused by PSENI gene mutation in China were
enrolled. Thirty-eight pathogenic mutation sites were reported. The age of onset ranged from 21 to 62 years
old, and the course of disease ranged from 4 to 10 years. About 87.50% (35/40) of the patients’ onset
manifestation was progressive memory loss and then rapidly with multiple cognitive domains involved.
Some patients manifested with extrapyramidal symptoms, epilepsy or ear symptoms. Conclusions
c.488A > G and c.344A > G mutations in the PSENI gene were identified to cause EOFAD, and ¢.344A > G
mutation is the first report in China. EOFAD occurs early and progresses rapidly, and sometimes the initial
symptoms may be atypical. Therefore, gene detection plays an important role in the diagnosis of the disease.
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Figure 1 Head MRI findings of the proband of Case 1 showed mild atrophy of the cerebral cortex and bilateral hippocampus
(MTA =1, arrows indicate). Axial T,WI (frontal, temporal and parietal cortex; Panel la). Axial T,WI (hippocampus, Panel 1b).

Coronal T,WI (hippocampus, Panel Ic).
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Figure 2 Head axial and coronal ASL showed low CBF in the bilateral cerebral cortex and hippocampus and reduced
perfusion in the right amygdala (arrow indicates). Frontal, temporal and parietal cortex (left) and hippocampus (right, Panel

2a). Amygdala (Panel 2b).
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Figure 3 The gene detection result of
the proband of Case 1 was c.488A > G
(p-His163Arg) in the exon 6 of PSENI
gene (red circle indicates).
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Figure 4 EOFAD pedigree of Case 1.
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Head MRI findings of the proband of Case 2 showed whole cerebral cortical atrophy and bilateral hippocampal
atrophy, obviously on the left side (MTA 2 for the left, MTA 1 for the right; arrows indicate). Coronal T WI (hippocampus,
Panel 5a). Axial T/WI (hippocampus, Panel 5b). Axial T \WTI (frontal, temporal and parietal cortex; Panel 5c).
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Figure 6 The head ASL
findings of the proband of Case 2
showed significantly reduced perfusion
in the left cortex and hippocampus
(arrows indicate; frontal, temporal and

axial

parietal cortex for left and hippocampus
for right).
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Figure 7 The gene detection result of
the proband of Case 2 was c.344A > G
(p. Tyr115Cys) in the exon 5 of PSENI
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Figure 8 EOFAD pedigree of Case 2.
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Table 1. The clinical presentation and genotype characteristics of EOFAD caused by PSENI gene mutation in China
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%3007 Bk 32 IS TR B AR PSENTHMN AN F 11 ¢.11336 > A(p.Gly378G1u)
RFH 31 T 35 %gﬁ%gt&ﬁuﬁi&,ﬁ%ﬁﬁ’,ﬁiﬁa%#& NZE FIEAE, PSENIIEHHMEF 11 ¢.1133G > A(p.Gly378Glu)
%3P Bk 51 PEAFHECAL DGR, ) F R R IR R BTRME  PSENTIEH MR F 11 ¢.1156T > A(p.Phe386lle)
K FH 3300 ok 42 CIZBERIET R R AR A PSENIJEH AN F 11 ¢.1164C > G(p.Phe388Leu)
K5 3400 Bk 53 CAZWOR TN RE THRE LN RSO (RS PSENIIERSME T 12 ¢.1292C > T(p.Ala431Val)
B 5 R R AR BL)
K535 ki3 34 ATHEIRACBGR  RTEAR  SIAR, B AR IR LI R PSENTZEH 40 12 ¢.1297C > T(p.Prod33Ser)
AT R AT B A
%361 T A¥E ORI PSENTJEH 45 6 ¢.1300A > C(p.Asp200Ala)
FF 37 bk 35 £, ML AT TR PSENI 3N EF 12 ¢.1300G > A(p.Ala434Thr)
K5 3815 ik 32 RS AR vk A A B A HE PSENT EFANEF 4 ¢.6519T> ACGEHREARTE)
K739 Uil 47 IR, EE 5 A R R AR PSENIJEH 41T 6 ¢.488A > G(p.His163Arg)
(AHRBIIRFR)
K740 44 IR TTIGE IR PSENIJEH AN F 5 ¢.344A > G(p.Tyr115Cys)

(ABFRBI2KF)
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