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Characteristics of the RET Oncogene Germline
Mutations in Korean Medullary Thyroid Carcino-
ma: A Literature Review

Dong Jun Sin, M.D., Jun Won Min, M.D. and Myung-
Chul Chang, M.D.

Purpose: Germline mutation of the RET oncogene results
in multiple endocrine neoplasia (MEN) types 2A and 2B and
familial medullary thyroid cancer (FMTC). We reviewed the
literature to determine the mutation patterns of the RET on-
cogene in Koreans with MEN-2A, 2B and FMTC.
Methods: We retrieved the relevant literature using the
PubMed (http://lwww.pubmed.org/) and KoreaMed (http:/
www.koreamed.org/) databases concerning the RET ger-
mline mutations in Korea from 1998 to 2010. We evaluated
the pedigree of the patients to exclude the same, repeated
families. We collected all the data on the types of mutations
and the clinical syndromes.

Results: There were 21 studies with a total of 25 families.
In the patients with MEN-2A and FMTC, there were 14 mu-
tations (56%) in codon 634, 6 mutations (24%) in codon
618, 2 mutations (8%) in codon 631 and one mutation (4%)
in codon 768. In the patients with MEN-2B, there were 2
mutations (8%) in codon 918. D631Y is an extremely rare
mutation, but two families with such a mutation existed in
Korea. The frequency of codon 634 mutations in the pa-
tients with MEN-2A was relatively lower than that of the
previously reports from western countries and the frequency
of codon 618 mutations was relatively higher than that in
the western countries.

Conclusion: This study shows there are hot spots and gen-
otype-phenotype correlations for the RET oncogene muta-
tions in Koreans. (Korean J Endocrine Surg 2010;10:93-98)
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Table 1. RET oncogene mutations in Korean medullary thyroid cancer
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Family Age/Sex of

No. of affected

No. proband Phenotype Exon Mutation Base change Pedigree members Reference
1 71/F FMTC 10 C618S TGC>AGC Yes 8 2
2 29M MEN-2A 11 C634R TGC>CGC 1 )]
3 42/M MEN-2A 11 C634R TGC>CGC Yes 1 4)
4 40/M MEN-2B 16 M918T ATG>ACG Yes 1 )
5 56/M MEN-2A 10 C618R TGC>CGC Yes 4 ©6)
6 46/F MEN-2A 11 D631Y GAC>TAC Yes 5 (7,8
7 54/F MEN-2A 11 D631Y GAC>TAC Yes 2 ()]
8 42/M FMTC 13 E768D GAG>GAT Yes 2 9
9 24/F FMTC 10 C618R TGC>CGC Yes 4 10)
10 20/F MEN-2A 11 C634R TGC>CGC Yes 4 11-149)
11 26/F MEN-2A 11 C634Y TGC>TAC 7 (13,14
12 27M MEN-2A 11 C634Y TGC>TAC Yes 2 (12-14)
13 30/F MEN-2A 11 C634Y TGC>TAC 3 (13,14
14 35M MEN-2A 11 C634R TGC>CGC 5 13,19
15 47[F MEN-2A 10 C618R TGC>CGC Yes 2 (12-149)
16 51/F FMTC 11 C634W TGC>TGG 2 (13,14
17 29M Sporadic 11 C634S TGC>AGC 1 (13,14
18 35/F Sporadic 11 C634Y TGC>TAC 1 (13,14
19 24/F MEN-2B 16 M918T ATG>ACG 1 15)
20 47/F MEN-2A 10 C618R TGC>CGC 2 16)
21 MEN-2A 11 C634W TGC>TGG Yes 5 17-19)
22 MEN-2A 11 C634R TGC>CGC 2 18
23 MEN-2A 11 C634R TGC>CGC 2 18
24 38/F MEN-2A 10 C618S TGC>AGC Yes 11 (18,20)
25 MEN-2A 11 C634Y TGC>TAC 1 18
Table 2. Distribution of RET oncogene mutations according to the phenotype
Phenotype Exon Codon (risk level) Frequency Genotype
MEN-2A (17) 10 618 (2) 4 C618R (3), C618S (1)
11 631 (2) 2 D631Y (2)
11 634 (2) 11 C634R (6), C634Y (4), C634W (1)
FMTC (4) 10 618 (2) 2 C618R (1), C618S (1)
11 634 (2) 1 C634W (1)
13 768 (1) 1 E768D (1)
MEN-2B (2) 16 918 (3) 2 MI18T (2)
Sporadic MTC (2) 11 634 (2) 2 C634S (1), C634Y (1)
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Fig. 1. The frequency of mutations according to the mutation site
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Table 3. Distribution of RET oncogene mutations according to the genotype

Exon Codon Known frequency* Korean frequency RET mutations in Korean patients (number)
10 618 3~5% 6 (24%) C618R (4), C618S (2)
11 631 Rare 2 8%) D631Y (2)

634 80~90% 14 (56%) C634R (6), C634Y (5), C634W (2), C634S (1)
13 768 Rare 1 (4%) E768D (1)
16 918 35% 2 (8%) MOI18T (2)

*Reference: (28).
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