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We examined the genetic abnormalities in 11 cases of Japanese Kallmann
syndrome(KS) and 8 cases of idiopathic hypogonadotropic hypogonadism
without anosmia(IHH). These patients had accessed our KS support web site

“http://kallmannsyndrome.jp/” and/or visited our endocrine department from

areas all over Japan. Patients were diagnosed as having the isolated
hypogonadotropic-hypogonadism due to the results of hypothalamic GnRH
deficiency with or without anosmia. Gene abnormalities were examined by next
generation sequencer (MiSeq) and abnormal sites were confirmed by Sanger
methods. The 29 candidate genes, CHD?7, FGFS, FGFR1, FSHB, GNRHI, GNRHR,
HESX1, HES6ST1, ANO1/KALI, KISSI, KISSIR, LEP, LEPR, LHB, LHX3, LHX4, NELF,
NROBI, OTX2, POUIF1, PROKZ2, PROKZR, PROPI1, SEMA3A, SOX2, SOX3, TACS,
TACR3, WDRI11, were analyzed in all patients (ethical approval was obtained). We
found gene abnormalities in 4 of 11cases in KS and 3 of 8 cases in [HH.
Compared with the clinical findings in each group with or without gene
abnormality, no specific difference was found. In this study, the gene
abnormality ratio in KS cases was 36% and in IHH cases was 37%.

In conclusion, KS and IHH are genetically heterogeneous and pathologically
complex syndrome. In our study of over 60% patients with KS or IHH, no
genetical abnormality was found. This result shows that, we must progress our
study for searching other candidate genes or examine the cause of abnormalities

other than genetic abnormalities.
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1) introduction:

Kallmann syndrome(KS) is defined as a syndrome of hypothalamic hypogonadism with
anosmia. In such cases, some gene abnormalities were found such as KAL7, KALZ2 ---.
Recently a number of candidate genes relevant to KS were found and listed, as shown in
this poster. Even by increasing the number of candidate genes of KS, there are some
cases which cannot clarify the gene abnormalities. It shows that KS is a genetically or a
non—genetically heterogeneous disease. We are interested in the clinical differences of KS
between the cases with genetic abnormalities and the cases without genetic abnormalities.
We studied genetic analysis in Japanese KS and hypogonadotropic hypogonadism without
anosmia(lHH) and compared with their clinical characteristics.

2) Methods:

We examined the genetic abnormalities in 11 cases of Japanese Kallmann syndrome(KS)
and 8 cases of hypogonadotropic hypogonadism without anosmia(IHH). These patients had
accessed our KS support web site “http://kallmannsyndrome.jp/” and/or visited our
endocrine department from areas all over Japan. Gene abnormalities were examined by next
generation sequencer (MiSeq) and were confirmed by Sanger methods. The 31 candidate

genes such as ANO/, FGFRI1, PROKRZ, PROK2, CHD7, FGF8, GLIZ,
POUIFI, FSHB, GNRHT, HESX1, LEP, LEPR, LHB, LHB3, LHX3, LHX4, NELF, NROB1, OTX2, PROPI1, SOX2,

SOX3, WDRI11, GNRHR, HS6ST1, KISST1, KISSTR, SEMAS3A, IL17RD, TAC3 and TACR3 genes were analyzed
in all patients (ethical approval was obtained).

Furthermore, we examined the brain image of each group by MRI with genetic abnormality
or not, specifically the area of the olfactory sulcus and bulb, and compared with KS and IHH.




31 Candidate genes and these characteristics analyzed in this study
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Kallmann syndrome cases and their characteristics and endocrinological data

Testes volum

other hormonal

No. Patients&l.D. Age Sex Anosmia . clinical problems Telnz/dl/E2(pe/ml) basal LH peak LH basal FSH peak FSH abnormality gene abnormality
1 FT.51975 11 m Anosmia 3ml/3ml  Uncul with Kallmann synd. 17.9 <0.1 0.7 0.2 1.4 no ANOSI1(KAL1)
2 KH.51620 15 m Anosmia 3ml/3ml n.p. 16.4 <01 0.7 0.1 1.4 no ILI7RD
3 K. 31961 29 m Anosmia with complete deafness already diagnosed as Kallmann syndrome no GLIZ
4 NM 51843 15 m Anosmia 2ml/3ml r-renal aplasia 5 0.4 4 0.3 3.2 no ANOSI1(KAL1)
5 D.M. 52428 f Anosmia * already Kauffmann therapy 0.5 0.3 1.4 no PROKR2(KAL3)
6 Y.S. 51901 56 m Anosmia Smm/5ml  with history of Te. Therapy 26.9 0.8 5.8 1.4 35 Adult GHD no abnormality
T Y.H. 51699 45 m Anosmia 4ml/dml brother of case No. 6 20.1 0.1 2 0.4 1.4 no no abnormality
8 KK. 36233 25 m Anosmia 2ml/3ml n.p. freeTe <0.6pg/ml 0.6 5.8 1.1 4.1 no no abnormality
9 K.N. 51241 37 m Anosmia 3ml/5ml  with history of Te. Therapy 50.7 0.6 49 0.8 31 no no abnormality

10 KK 51375 17 f Anosmia * n.p. 18.6 0.2 4 0.5 2.8 no no abnormality

11 U.H. 21720 27 m Anosmia Aml/4ml  with history of Te. Therapy 10 0.5 5.2 1.4 31 no no abnormality

Hypogonadotropic hypogonadism without anosmia cases and their characteristics and endocrinological daga

No. Patients&ID. Age Sex Anosmia  Testes R/L othe physical anomaly Telnz/d))/E2(pz/m) basal LH peak LH basal FSH peak FSH Ot::;;:::l?;a‘ gene abnormality
1 KK51602 32 m no 3ml/3ml 155 0.2 2.4 1.3 5.8 no KISSIR
2 TY.52112 23 f no * already Kauffmann therapy 5.2 0.07 0.8 no FGFRI(KALZ)
3 N.T.31274 27 m no * already diagnosed as IHH no CHD7(CHDS5)
4 1A 50729 14 m no 2ml/2ml 7.8 0.1 2.4 0.1 4.1 no no abnormality
5 Y.Y.51272 20 m no 4ml/dml 371 0.3 3.7 1.3 4.3 no no abnormality
6  T.5.50496 33 m no * already diagnosed as IHH no no abnormality
7 TH.52218 3 m no 5ml/5ml 17.1 0.1 1.2 0.1 0.8 no no abnormality
8 m.s.52462 36 m no 3ml/4ml 13.2 0.3 4.4 21.3 6.4 no no abnormality




3) Results:

In this study, gene abnormalities were found in 5 of 11cases in KS and 3 of 8 cases in
IHH. Compared with the clinical findings in each group with or without gene abnormality,
no specific difference was found. In this study, the gene abnormality ratio in the KS
cases was 45.5% and in IHH cases was 37.5%.

In brain imaging examination by MRI, the depths of the olfactory sulcus were markedly
shallow in KS cases as opposed to the IHH cases.

4) Conclusions:
In over 50% cases of KS and over 60% cases of IHH, we could not find genetic
abnormalities examined in 31 candidate genes relevant to KS and IHH.
This means that the KS and IHH are heterogeneous and we must clarify other candidate
genes and other causes other than genetic abnormalities.

We found a new radiographical approach, measuring the depth of olfactory sulcus,
as the clinical approach to differentiate the KS and IHH.
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