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Abstract

A frameshift mutation which resulted in a silent phenotype of human serum
butyrylcholinesterase (BChE) was identified in the DNA of a Japanese patient, a
70-year-old male. The propositus showed extremely low BChE activity. He seemed to
be homozyrous for the silent type of the BCHE gene. The production of the BChE
protein could not be found in his serum by an immunological method. His three family

members showed an intermediate level of BChE activity and the presence of the
immunoreactive BChE protein in their sera. -

DNA sequencing analysis identified the frameshift mutation, in which an extra A
was inserted in codon 315 (ACC — AACC) to create a new stop codon at position 322.
This case would be expected to produce a structurally incomplete BChE molecule,

because the aberrant BChE peptide is a half length of the usual BChE peptide.
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Fig. 1. Family tree of silent form of BChE variant.

The numbers beneath the pedigree symbols represent the BChE activity («M ml™!
h™Y), dibucaine number (%) and fluoride number (%).

Arrow indicates the propositus.
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Fig. 2. Butyrylcholinesterase zymogram of the propositus and the other family
members. Note that the propositus showed no the presencer of the C, band at both
the stainings described below.

A : BChE activity staining of the family members including the propositus.

B : Peroxidase staining of immunoreactive BChE protein on nylon membrane.
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Fig. 3. Sequence analysis for the region of the mutation. The propositus (I-1) is

homozygous for the insertion of A at codon 315 (ACC — AACC) and both the son

(II-1) and granddaughter (IlI-3) had a heterozygous and a normal condition for the
4 same mutation, respectively.

Arrows indicate the point of the insertion.
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Table 1. Nucleotide Substitutions in the Silent Alleles.
Japan® USA®
Allele Nucleotide Consequence | Allele Nucleotide Consequence
Substitution Substitution
4FSP CATCAT —» CAT Frameshift
6FSe ATT—->TT Frameshift
24MP ACG — ATG Thr - Met
33Ce TAT - TGT Tyr — Cys
37S¢ CCT > TCT Pro — Ser
100S2® CCA - TCA Pro — Ser
114H TAT - CAT Tyr — His
115D GAT - GAT Gly — Asp
117FS GGT — GGAG Frameshift
119STOP® CAA - TAA Gln — STOP
125F¢ TTA—->TTT Lev — Phe
128C? TAT - TGT Tyr — Gys
. 170E° GAT — GAG Asp — Glu
198G* AGT - GGT Ser — Gly
199Vve GGA - GTA Ala — Val
201Te GCA — ACA Ala — Thr
203pP? TCA - CCA Ser — Pro
250P® ACT - CCT Thr — Pro
267R® AAA - AGA Lys — Arg
271STOP® GAA - TAA Glu — STOP
315FS? ACC— AACC Frameshift
3301° TTA — ATA Leu— lle
365R2® GGA — GGA Gly — Arg
400STOP? TGC —» TGA Cys —» STOP
418SP TTC— TCC Phe — Ser
425P TCC — CCC Ser — Pro
446V® TTT - GTT Phe — Val
465STOP® AGA - TGA Arg — STOP
471R°. TGG — CGG Trp — Arg
500STOP® TAT - TAA Tyr - STOP
515C CGT —» TGT Arg — Cys
518L¢ CAA—-CTA Gln — Leu
12E3-8G* altered splicing at the
acceptor site of intron 2

a: Analyzed at our laboratory

b: Analyzed at Maekawa’s group

c: Analyzed at LaDu’s group
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