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EEEMD - HOXB13 gene

The HOX genes are a subfamily of the homeobox superfamily of transcription

factors

There are HOX clusters on chromosomes 7 (HOXA), 17 (HOXB), 12 (HOXC), and 2
(HOXD)

The genes within each HOX cluster are essential for the pattern formation of the

human body

HOX genes in paralogue group 13 are involved in the developing of the

urogenital system in vertebrates
HOXB13 maintains a high expression level into adulthood in normal prostate
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Germline Mutations in HOXB13
and Prostate-Cancer Risk
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* Non-synonymous mutation in HOXB13, a change of adenosine for
guanine (transition, c.251G—>A) in the second position of codon 84
(GGA->GAA) resulting in a non-conservative substitution of glycine
for glutamic acid (G84E).

* European men with prostate cancer more likely to carry the
HOXB13 G8A4E allele (carrier frequency, 1.4%) than healthy controls
(carrier frequency, 0.1%) (odds ratio in families, 20.1; 95% Cl 3.5 to
803.3)

e Carrier frequency in men with early-onset prostate cancer (3.1%)
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International Consortium for
Prostate Cancer Genetics (ICPCG)

* In this study of 2443 prostate cancer families of European descent
the G84E mutation was found in 4.6% of families.

* The proportion was highest in families from the Nordic countries
of Finland (22.4 %) and Sweden (8.2 %) and lower in North
America (0—6.1 %) and Australia (2.6 %).

* The odds ratio (OR) for prostate cancer was 4.4 for the G84E
mutation carriers.

 The mean age at diagnosis of carriers was 62.8 years compared
with patients without the mutation (64.4 years)
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mcongress UK Study Results

TagMan assay

(Applied Biosystem/Life Technologies)

* genotyping data for 8652
PrCa cases (UKGPCS)and
5252 controls (ProtecT)

e 2 duplicate samples and

4 positive and 4 negative

controls were included
on each 384 well plate
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* HOXB13 G84E identified in 0.5% of healthy controls vs.

1.5% of prostate cancer (PrCa) cases.
* OR=2.93 (95%Cl: 1.94-4.59) relative risk of PrCa
* OR=4.53 (95%Cl:2.86-7.34) relative risk of familial PrCa

* OR=3.11(95%CIl:1.98-5) relative risk of early-onset PrCa

(under 55 years)
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. Carriers |Carriers [Noncarrier[Noncarrier |P(carriers vs
Characteristic :
ongress N % s N s % noncarriers

C

Median 59 59 0.735
Range 37-79 36-89
Median PSA 8.625 8.3 0.363
There was no No 60 47.6 4847 64.1 <0.001
s I Yes 66 52.4 2718 35.9
significant association T o . 053 P
of HOXB13G84E with:
1.Gleason Score 26 234 1845 27.3 0.836
. 49 44.1 2608 38.6
2. Presenting PSA = Zor T o1
3. TNM stage 4 3.6 287 4.3
4. NCCN risk Unknown 23 17.2 1770 20.8

NO 76 91.6 4444 90.2 0.826
N1 7 8.4 481 9.8
Unknown 51 38.1 3593 42.2

70 92.1 4222 86.4 0.206
6 7.9 662 13.6

Unknown 58 43.3 3634 42.7

Low 24 19.8 1428 19.6 0.079
Intermediate 51 42.1 2420 33.2

High 30 24.8 2013 27.6

VeryHigh 5 4.1 466 6.4

11 9.1 966 13.2

Unknown 13 9.7 1225 14.4
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HOXB13 G84E impact on PrCa genetic risk

PrCa Inheritance

B GWAS (71 SNPs)
M BRCA1/BRCA2
m HOXB13 G84E
m Unexplained
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EAESMD Conclusions

e 1.5% of PrCa cases in the UK harbour G84E
mutations

* In men with a high polygenic risk score who also
have a G84E mutation, their PrCa relative risk is 13.5

* Testing more applicable to Nordic Countries in
families with PrCa cases

* Associated with early onset and familial PrCa
* No obvious phenotypic association
* No impact on survival
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