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άDbwI ǇǳƭǎŜ ƎŜƴŜǊŀǘƻǊέ

Åa functionally interconnected and 
synchronized network of GNRH neurons

Åinhibited throughout the childhood 
following a period of pubertal level 

activity during fetal life and early infancy

Åreleaseof this inhibition at the early
yearsof the seconddecademarks the

beginningof puberty





HYPOTHESIS

Gene(s) taking role in initiating human puberty may
be identified via autozygosity mapping in 
consangious human families with two or more
affectedsiblings with Normosmic Idiopathic 
HypogonadotropicHypogonadism
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Inclusion criteria

ÅMale >14 Female>13 y 

ÅBone age>11.5y 

ÅTanner stage 1 breast in girls

ÅTesticular volume <4 ml in boys

ÅPrepubertal levels of sex steroids and FSH/LH

ÅPrepubertaalresponse to LHRH stimulation

ÅNormal hypothalamo-pituitary anatomyon 
MRI

ÅNormal olfactory bulbus and sulci on MRI



Exclusion criteria

ÅAnosmia/hyposmia (Kallmann syndrome)

ÅInflammation, infection, tumor etc at the 
hypothalamus, pituitary

ÅMutiple pituitary hormone def (e.g. PROP1, HESX1)

ÅChronic sysytemicdiseases e.g. uremia, diabetes, IBD 
etc

ÅExtreme thinnes , athletes, anorexia nervosa, 
malnutrition

ÅObesity(Leptin, Leptin receptor def)

ÅSyndromes e.gP. Wili , Bardet Biedl etc



Study cohort

Å9 consangious familieswith at least2 affectedsibs



Genes cleared

ÁKAL1
ÁFGFR1
ÁGNRHR
ÁGNRH1
ÁGPR54
ÁKISS1
ÁPROK2
ÁPROK2R
ÁNELF



A genome-wide 250K NspI Affymetrix SNP microarray 



SNP microarray gene chip data analyzed by AutoSNPa 
software (http://dna.leeds.ac.uk/autosnpa/)

http://dna.leeds.ac.uk/autosnpa/




Combinedimages of GnRH (green) andNK3R (red)-immunofluorescence
show punctatecolocalizationof NK3R on GnRH fibers (yellow, arrows).
(Krajewski J CompNeurol2005)



Schematic diagram of relationship between Neurokinin B and 
ER and GNRH (Rance Peptides 2008)








