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Mutrition—including that received in utero—seems to help set this mysterious biological clock, but no one knows

exactly what forces childhood to end.
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Gene(s)taking role in initiating human puberty may
be identified via autozygosity mappingin
consangioushuman families with two or more
affectedsiblings with Normosmic Idiopathic
HypogonadotropicHypogonadism
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Inclusion criteria

A Male >14 Female>13y

A Bone age>11.5y

A Tanner stage 1 breast in girls

A Testicular volume <4 ml in boys

A Prepubertal levels of sex steroids and FSH/LH
A Prepubertaalresponse to LHRH stimulation

A Normal hypothalamo-pituitary anatomy on
MRI

A Normal olfactory bulbus and sulci on MRI



Exclusiorcriteria

A Anosmia/hyposmia (Kallmann syndrome)

A Inflammation, infection, tumor etc at the
hypothalamus, pituitary

A Mutiple pituitary hormone def (e.g. PROP1, HESX1)

A Chronicsysytemicdiseases e.guremia, diabetes, IBD
etc

A Extremethinnes , athletes, anorexia nervosa,
malnutrition

A Obesity(Leptin, Leptin receptor def)
A Syndromese.gP.Wili, Bardet Biedl etc



Study cohort

A 9 consangious familieswith at least?2 affectedsibs
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A genomewide 250K Nspl Affymetrix SNP microarray
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1 Physical Position ~ dbSNP RS ID
2 call Confidence Call Confidence Call Coni
3 [SNP_A-1780520 20 47874178 rs16994928 BB 0,007813 BB 0,007813 BB
4 [SNP_A-1780618 4 104894961 rs233978 BB 0,007813 BB 0,023438 BB
5 [SNP_A-1780632 14 51975831 rs2249922 AB 0,1875 AB 0,1875 BB
6 |SNP_A-1780654 1 21039991 rs7553394 AR 0,007813 AA 0,007813 AA
7 |SNP_A-4192495 16 56354433 rs17521448 Nocall 0,5 Nocall 0,359375 BB
8 [SNP_A-4192493 12 2591398 rs216008 BB 0,000488 BB 0,000433 BB
9 [SNP_A-1780732 7 102547747 rs12540583 BB 0,03125 BB 0,0625 BB
10 [SNP_A-1780848 3 4691811 rs2306877 BB 0,0625 AB 0,007813 AB
11 [SNP_A-1780935 18 32432188 rs3859360 BB 0,007813 BB 0,007813 AB
12 [SNP_A-1781022 1 77691705 rs10899467 AN 0,007813 AA 0,007813 AA
13 |SNP_A-1781076 14 86783793 rs1682558 BB 0,023438 BB 0,09375 AB
14 |SNP_A-1781249 22 19338167 rs635095 AR 0,007813 AB 0,023438 AB
15 [SNP_A-1781276 4 66428616 rs7683549 AA 0,007813 AA 0,007813 AA
16 [SNP_A-1781302 5 53642052 rs35341 BB 0,1875 BB 0,09375 BB
17 [SNP_A-1781510 16 76983363 rs7192626 AA 0,007813 AA 0,007813 AA
18 [SNP_A-4192564 9 12511826 rs16929097 BB 0,046875 BB 0,015625 BB
19 [SNP_A-1781614 5 22436938 rs16895132 AB 0,007813 AB 0,023438 AB
20 [SNP_A-1781633 1 5109837 rs2472530 AN 0,007813 AA 0,007813 AA
21 |SNP_A-1781764 18 64214239 rs12327228 BB 0,007813 BB 0,007813 BB
22 |SNP_A-1781829 16 6722280 rs4525489 AR 0,023438 AA 0,0625 AA
23 [SNP_A-1781832 16 6722304 rs10492838 AA 0,007813 AB 0,023438 AB
24 [SNP_A-1781982 10 66106365 rs2438996 AA 0,007813 AA 0,007313 AA
25 [SNP_A-1782155 9 102132428 rs10819760 AB 0,1875 AA 0,09375 AA
26 [SNP_A-1782305 15 20351272 rsB031642 AB 0,1875 NoCall 0,359375 BB
27 [SNP_A-1782891 4 169929466 rs7680120 AB 0,03125 BB 0,03125 BB
28 [SNP_A-1782949 10 55075252 rs17696599 BB 0,007813 BB 0,0625 BB
29 |SNP_A-4192675 22 20871057 rs5995616 BB 0,09375 NocCall 0,359375 AB
30 |SNP_A-1783398 8 15317330 rs4831722 BB 0,132813 BB 0,023438 BB
31 [SNP_A-1783496 11 77954925 rs10751296 AA 0,007813 AA 0,007813 AA
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SNP microarray gene chip data analyggdutoSNPa
software (ttp://dna.leeds.ac.uk/autosnpg/
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Gombinedimages of GnRH (green) alNK3R (red)mmunofluorescence
showpunctate colocalizationof NK3R on GnRH fibers (yellow, arrows).
(Krajewski JCompNeurol2005)



Schematic diagram of relationship between Neurokinin B and
ER and GNRH (Rance Peptides 2008)
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Kisspeptin neurons in the arcuate nucleus of the ewe express both dynorphin A and neurckinin B.

Goodman RL, Lehman MN, Smith JT, Coolen LM, de Oliveira CV, Jafarzadehshirazi MR, Pereira A, Igbal
1, Caraty A, Ciofi P, Clarke I1.

Department of Physiology and Pharmacology, West Virginia University, Morgantown, West Virginia, USA. bgoodman@hsc.wwvu.edu

Kisspeptin is a potent stimulator of GnRH secretion that has been implicated in the feedback actions of ovarian
steroids. In ewes, the majority of hypothalamic kisspeptin neurons are found in the arcuate nucleus (ARC), with
a smaller population located in the preoptic area. Most arcuate kisspeptin neurons express estrogen receptor-
alpha, as do a set of arcuate neurons that contain both dynorphin and neurokinin B (NKB), suggesting that all
three neuropeptides are colocalized in the same cells. In this study we tested this hypothesis using dual
immunocytochemistry and also determined if kisspeptin neurons contain MSH or agouti-related peptide. To
assess colocalization of kisspeptin and dynorphin, we used paraformaldehyde-fixed tissue from estrogen-treated
ovariectomized ewes in the breeding season (n = 5. Almost all ARC, but no preoptic area, kisspeptin neurons
contained dynorphin. Similarly, almost all ARC dynorphin neurons contained kisspeptin. In experiment 2 we
examined colocalization of kisspeptin and NKB in picric-acid fixed tissue collected from ovary intact ewes (n =
9). Over three quarters of ARC kisspeptin neurons also expressed MKB, and a similar percentage of NKB neurons
contained kisspeptin. In contrast, no kisspeptin neurons stained for MSH or agouti-related peptide. These data
demonstrate that, in the ewe, a high percentage of ARC kisspeptin neurons also produce dynorphin and NKB,
and we propose that a single subpopulation of ARC neurons contains all three neuropeptides. Because virtually
all of these neurons express estrogen and progesterone re-ceptors, they are likely to relay the feedback
effects of these steroids to GnRH neurons to regulate reproductive function.

PMID: 17823256 [PubMed - indexed for MEDLINE]
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