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Garen (1968)

Sense and Nonsense in the TAA, TAG, TGAO) 3 ﬁ U

Genetic Code

Three exceptional triplets can serve as both X >/ /N7 B A& A IE R TS
chain-terminating signals and amino acid codons.
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Alan Garen
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Fig. 3. Identification of an amber nonsense > - ~N — _ 7
triplet as UAG. The diagram summarizes 7 & Z L\- J: % ﬁflﬂrﬁ
the pattern of amino acid substltutlons in
the alkaline phosphatases produced b
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Two different approaches

Introd.~
Methods to characterize nonsense nucleotide change
1. Bottom-up approach 2. Bird's-eye view approach
'mutations’ in patients 'variations' in healthy population
Medical diagnéééx& gene examination
”?ﬁ:?., @ =@
Togovar gf/” ST jMorp 38K JPN gnomAD 3.1.2
Publication Others

Sj Clinvar
NCER dbSNP

YEARS

HGMD ' MIM
HGMD el

Databases
download & literature search search & filtering 'stop_gained'
Datasets N N\ e e
Dataset 1 ('nucleotide change') L (location) =194
Dataset 2 (patient mutations) L=152, n=352¢ Dataset 3 (variations) L=60

(1) Position & sequence change; (2) Frequency
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Results

Location of patient mutations: asymmetry among 23 changes

Among 152 locations (in 4562 codons), all 23 types of changes were observed.

Trp

Ser Lys
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Results

Location of patient mutations: asymmetry among 23 changes

Among 152 locations (in 4562 codons), all 23 types of changes were observed.

Trp

Ser Lys
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Results

Location of patient mutations: asymmetry among 23 changes

Among 152 locations (in 4562 codons), all 23 types of changes were observed.

Trp

Ser Lys

38 61 53
base transition base transversion
C=T; A=G CorT=2AorG
88 64
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Results

Location of patient mutations: asymmetry among 23 changes

Among 152 locations (in 4562 codons), all 23 types of changes were observed.

Trp

Ser Lys

38 61 53
base transition — base transversion
C=T; A=G CorT=2AorG
88 64
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Results

Location of patient mutations: asymmetry among 23 changes

Among 152 locations, all 23 types of changes were observed.

38 61 53
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Results

Location of patient mutations: asymmetry among 23 changes

Among 152 locations, all 23 types of changes were observed.

38 61 53

When codon frequency is considered,
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Results

Location of patient mutations: asymmetry among 23 changes

Among 152 locations, all 23 types of changes were observed.

38 61 53
When codon frequency is considered, CGA>TGA is by far the hot spot.
CAA — TAA CAG —™ CGA — TGA
10/ 43 31/132 27/ 30 90%!
TGG — TGG —» TGA
9/ 53 11/ 53
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Frequency of patient mutations
Patie:]t T:;ation L=152/ 4562 codons

30 | = TAG
= TGA
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Results
2

Patient mutation

TAA
TAG
TGA

Frequency of patient mutations

L=152/ 4562 codons

(1) 70% of L=152 n=1,
80% n=1 or 2
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Results
2

Patient mutation

Frequency of patient mutations

L=152/ 4562 codons
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Frequency of patient mutations

Patient mutation

L=152/ 4562 codons

= TAA
304 | = TAG o SA: CAGSTAC
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Nonsense variation & mutation

variation L=60 mutation L=152
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Methods

gnomAD 3.1.2

JPN Japanese

Populations in genomics study

'variations' in healthy population

gnomAD
v3.1.2

@ NFE 34,029
® AFR 20,744

AMR 7,647
® FE 5,316
® EAS 2,604
® SAS 2,419

ASJ 1,736
® OTH 1,047

AMI 456
® ME 158

jMorp38K jMorp 38K JPN

® JPN 38,722]

NFE non-Finnish European, AFR Africa/ African American,
AMR Latino/ Admixed American, FE Finnish European, EAS East Asian,
SAS Southern Asian, ASJ Ashkenazi Jewish, OTH others,
AMI Amish, ME Middle East
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Nonsense variation & mutation
variation L=60 mutation L=152
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Nonsense variation vs mutation in Japan
100 %
A. Type of nucleotide change
O CGA>TGA 0 X
+ CAG>TAG | o
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Summary Nonsense nucleotide changes in patients and healthy populations

Acknowledge

ments are---

Diverse and can be dynamic
1. Most changes are sporadic.
80% of mutations and 70% of variations occur at
most twice (in the current search level).
2. CGA> TGA is a hot spot.
3. Frequency of some mutations and variations can
become regionally high.
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