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Pentraxin 3 – A new player in twinning frequency
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Grace has had a passion for research since high school, when she was given the opportunity to 
ǁŽƌŬ�ǁŝƚŚ�Ă�ƌĞƐĞĂƌĐŚ�ƚĞĂŵ�Ăƚ�Ă�ŵĂũŽƌ��ƌŝƐďĂŶĞ�ŚŽƐƉŝƚĂů͘�^ŚĞ�ŚĂƐ�Ă�ƉĂƌƟĐƵůĂƌ�ƌĞƐĞĂƌĐŚ�ŝŶƚĞƌĞƐƚ�ŝŶ�
ƚŚĞ�ŐĞŶĞ�ŝŶƚĞƌƉůĂǇ�ŝŶǀŽůǀĞĚ�ŝŶ�ĂĚŝƉŽĐǇƚĞ�ĚŝīĞƌĞŶƟĂƟŽŶ�ĂŶĚ�ŝƚƐ�ŝŵƉůŝĐĂƟŽŶƐ�ŽŶ�ŽďĞƐŝƚǇ͘�
'ƌĂĐĞ�ŚŽƉĞƐ�ƚŽ�ĨƵůĮů�ƚŚĞ�ďĞŶĐŚͲƚŽͲďĞĚƐŝĚĞ�ƉŚŝůŽƐŽƉŚǇ�ĚƵƌŝŶŐ�ŚĞƌ�ĐĂƌĞĞƌ͕ �ǁŚĞƌĞ�ƐŚĞ�ĐĂŶ�ƵƐĞ�ŚĞƌ�
ƉĂƐƐŝŽŶ�ĨŽƌ�ƐĐŝĞŶƟĮĐ�ƌĞƐĞĂƌĐŚ�ƚŽ�ŝŵƉƌŽǀĞ�ƉĂƟĞŶƚ�ƚƌĞĂƚŵĞŶƚ͘�

TŚĞ� ĐŽŶĐĞƉƟŽŶ� ŽĨ� ĚŝǌǇŐŽƟĐ� ƚǁŝŶƐ� ŝƐ� Ă�
complex trait.

/ƚ� ŝƐ� ƚŚŽƵŐŚƚ� ƚŽ� ďĞ� ŝŶŇƵĞŶĐĞĚ� ďǇ� Ă� ǀĂƌŝĞƚǇ�
ŽĨ� ĞŶǀŝƌŽŶŵĞŶƚĂů� ĂŶĚ� ŐĞŶĞƟĐ� ĨĂĐƚŽƌƐ� ĂŶĚ�
ĚŝƐƉůĂǇƐ� ƐŝŐŶŝĮĐĂŶƚ� ƌĞŐŝŽŶĂů� ǀĂƌŝĂƟŽŶ� ŝŶ�
ƉƌĞǀĂůĞŶĐĞ� ǁŽƌůĚǁŝĚĞ͘� ΀ϭ΁� &Žƌ� ĞǆĂŵƉůĞ͕� ŝŶ�
^ƵďͲ^ĂŚĂƌĂŶ�ĂƌĞĂƐ�ŽĨ��ĨƌŝĐĂ͕�ƚǁŝŶŶŝŶŐ�ŝƐ�ǀĞƌǇ�
common (~23 per 1000 pregnancies), while 
in Asia twinning is much rarer (~5-6 per 
ϭϬϬϬ� ƉƌĞŐŶĂŶĐŝĞƐͿ͘� ΀Ϯ΁� ZĞĐĞŶƚ� ƌĞƐĞĂƌĐŚ� ŚĂƐ�
sought to determine the reasons behind the 
increased frequency of twinning in regions 
of Sub-Saharan Africa. Independent studies 
of women from Gambia and Upper East 
'ŚĂŶĂ�ŚĂǀĞ�ŐŝǀĞŶ�ŝŶƐŝŐŚƚ�ŝŶƚŽ�ŐĞŶĞ�ŵƵƚĂƟŽŶƐ�
ǁŚŝĐŚ� ŵĂǇ� ƉŽƐƐŝďůǇ� ŝŶĐƌĞĂƐĞ� ƚŚĞ� ĨĞƌƟůŝƚǇ� ŽĨ�
women and hence the frequency of twinning. 
^ƉĞĐŝĮĐĂůůǇ͕ � ŝƚ�ǁĂƐ� ĨŽƵŶĚ� ƚŚĂƚ� ĐĞƌƚĂŝŶ� ƐŝŶŐůĞͲ
ŶƵĐůĞŽƟĚĞ�ƉŽůǇŵŽƌƉŚŝƐŵƐ�;^EWƐͿ�ŝŶ�ƚŚĞ�ŐĞŶĞ�
of pentraxin 3 (PTX3), a key player in human 
ĨĞƌƟůŝƚǇ� ĂŶĚ� ŝŶŶĂƚĞ� ŝŵŵƵŶŝƚǇ͕ � ŽĐĐƵƌƌĞĚ� ŝŶ�
higher frequency amongst the mothers of 
ƚǁŝŶƐ͘� ΀ϯ΁� dŚŝƐ� ƌĞƉŽƌƚ�ǁŝůů� ƌĞǀŝĞǁ� ƚŚĞ� ŬŶŽǁŶ�
ĨƵŶĐƟŽŶƐ� ŽĨ� Wdyϯ� ŝŶ� ŝŵŵƵŶŝƚǇ� ĂŶĚ� ĨĞƌƟůŝƚǇ�
ĂŶĚ�ƚŚĞŝƌ�ƌĞůĂƟŽŶ�ƚŽ�ƚǁŝŶŶŝŶŐ�ĨƌĞƋƵĞŶĐǇ͘

WĞŶƚƌĂǆŝŶ�ϯ�ŝŶ�ŝŶŶĂƚĞ�ŝŵŵƵŶŝƚǇ
Wdyϯ�ŝƐ�Ă�ƐŽůƵďůĞ�ƉĂƩĞƌŶ�ƌĞĐŽŐŶŝƟŽŶ�ƌĞĐĞƉƚŽƌ͕ �
which belongs to the acute phase reactants 
ƐƵƉĞƌĨĂŵŝůǇ͘� ΀ϰ΁� /Ŷ� ƚŚĞ� ŝŶŶĂƚĞ� ŝŵŵƵŶĞ�
response, PTX3 is produced in response to 
ƉƌŝŵĂƌǇ� ƉƌŽͲŝŶŇĂŵŵĂƚŽƌǇ� ƐŝŐŶĂůƐ� ƐƵĐŚ� ĂƐ�
interleukin 6 (IL-6) release or toll-like receptor 
ĂĐƟǀĂƟŽŶ͘� ΀ϱ΁� /ƚ� ƉĂƌƟĐŝƉĂƚĞƐ� ŝŶ� ŝŵŵƵŶŝƚǇ�
ďǇ� ƌĞĐŽŐŶŝƐŝŶŐ� ƉĂƚŚŽŐĞŶƐ͕� ĨĂĐŝůŝƚĂƟŶŐ�
ĐŽŵƉůĞŵĞŶƚ� ĂĐƟǀĂƟŽŶ� ĂŶĚ� ŽƉƐŽŶŝƐĂƟŽŶ͘�
΀ϲ΁� /ŶĚĞĞĚ͕� ŝƚ� ŝƐ� ŝŶǀŽůǀĞĚ� ŝŶ� ŝŵŵƵŶĞ�ĚĞĨĞŶĐĞ�
against Aspergillus, Pseudomonas, Salmonella, 
DǇĐŽďĂĐƚĞƌŝƵŵ�ƚƵďĞƌĐƵůŽƐŝƐ͕�ĐǇƚŽŵĞŐĂůŽǀŝƌƵƐ�
ĂŶĚ� ŝŶŇƵĞŶǌĂ͘� ΀ϳͲϵ΁� <ŶŽǁŶ� ŵĞĐŚĂŶŝƐŵƐ� ŽĨ�
ĂŶƟͲƉĂƚŚŽŐĞŶŝĐ� ĂĐƟŽŶ� ŝŶĐůƵĚĞ� ƚŚĞ� ďŝŶĚŝŶŐ�
of sialylated ligands on PTX3 to membrane 
ƉƌŽƚĞŝŶƐ� ƐƵĐŚ� ĂƐ� ŚĂĞŵĂŐŐůƵƟŶŝŶƐ� ĨŽƵŶĚ� ŝŶ�
ŝŶŇƵĞŶǌĂ� ǀŝƌƵƐĞƐ� ĂŶĚ� ĐǇƚŽŵĞŐĂůŽǀŝƌƵƐĞƐ͘� �Ɛ�
ŚĂĞŵĂŐŐůƵƟŶŝŶƐ�ĂƌĞ�ƵƐĞĚ�ďǇ�ǀŝƌƵƐĞƐ�ĨŽƌ�ĨƵƐŝŽŶ�
and entry to host cells, the binding of PTX3 
ůŝŐĂŶĚƐ�ƚŽ�ƚŚĞ�ŚĂĞŵĂŐŐůƵƟŶŝŶƐ�ĐĂŶ�ďůŽĐŬ�ƚŚŝƐ�
ĨƵŶĐƟŽŶ�ĂŶĚ�ŚĞŶĐĞ�ůŽǁĞƌ�ƚŚĞ�ĐŚĂŶĐĞ�ŽĨ�ǀŝƌĂů�
ŝŶĨĞĐƟŽŶ͘��΀ϳ͕ϴ΁�dŚĞ�ĂŶƟͲǀŝƌĂů�ĂĐƟŽŶƐ�ŽĨ�Wdyϯ�
ĂŐĂŝŶƐƚ� ĐǇƚŽŵĞŐĂůŽǀŝƌƵƐ� ĐĂŶ� ĂůƐŽ� ĂĐƟǀĂƚĞ�
downstream immune components such as 
interferon regulatory factor 3 (IRF3) and the 
interleukin-12/interferon gamma (IL-12/IFN)-
ɶͲĚĞƉĞŶĚĞŶƚ�ĞīĞĐƚŽƌ�ƉĂƚŚǁĂǇ͕ �ǁŚŝĐŚ� ŝŶ�ƚƵƌŶ�
ŚĞŝŐŚƚĞŶ�ĂŶƟͲĨƵŶŐĂů�ĚĞĨĞŶĐĞƐ�ĂŐĂŝŶƐƚ�ƐƉĞĐŝĞƐ�
such as Aspergillus͘�΀ϴ΁�WƌĞǀŝŽƵƐ�ĞǆƉĞƌŝŵĞŶƚƐ�
performed by Garlanda et al. also show 

that PTX3-null mouse models were more 
ƐƵƐĐĞƉƟďůĞ� ƚŽ� ĨƵŶŐĂů� ŝŶĨĞĐƟŽŶƐ͕� ƐƵŐŐĞƐƟŶŐ�
ƚŚĂƚ� Wdyϯ� ƉůĂǇƐ� Ă� ŶŽŶͲƌĞĚƵŶĚĂŶƚ� ĂŶƟĨƵŶŐĂů�
ƌŽůĞ͘�΀ϭϬ΁

WĞŶƚƌĂǆŝŶ�ϯ�ŝŶ�ĨĞƌƟůŝƚǇ
PTX3 is not only a major player in immunity, 
it has also been demonstrated to be linked 
ƚŽ� ĨĞƌƟůŝƚǇ� ŝŶ� ǀĂƌŝŽƵƐ� ƐƚƵĚŝĞƐ͘� ^ƉĞĐŝĮĐĂůůǇ͕ �
PTX3 interacts with proteins such as TNF-
ƐƟŵƵůĂƚĞĚ� ŐĞŶĞ� ϲ� ;d^'ϲͿ� ĂŶĚ� ŝŶƚĞƌͲĂůƉŚĂͲ
ƚƌǇƉƐŝŶ� ŝŶŚŝďŝƚŽƌ�;/ɲ/Ϳ�ƚŽ�ĨŽƌŵ�ŵƵůƟŵŽůĞĐƵůĂƌ�
constructs which facilitate cross-linking in 
the hyaluronan matrix that surrounds the 
ĐĞůůƐ� ŽĨ� ƚŚĞ� ĐƵŵƵůƵƐ� ŽŽƉŚŽƌƵƐ͘� ΀ϭϭ΁� dŚŝƐ�
ŝƐ� ĐƌƵĐŝĂů� ƚŽ� ƚŚĞ� ƐƚĂďŝůŝƚǇ� ĂŶĚ� ŽƌŐĂŶŝƐĂƟŽŶ�
of the cumulus matrix, as shown in animal 
ƐƚƵĚŝĞƐ� ǁŚĞƌĞ� WdyϯͲŶƵůů� ŵŝĐĞ� ƉƌŽĚƵĐĞĚ� ŽǀĂ�
with abnormal cumulus oophorus, which led 
ƚŽ� ůŽǁĞƌ� ůŝƩĞƌ� ĐŽƵŶƚƐ͘� ΀ϭϮ͕ϭϯ΁� dŚĞ� ŝŶĨĞƌƟůŝƚǇ�
ƌĞƐƵůƟŶŐ�ĨƌŽŵ�Wdyϯ�ŬŶŽĐŬŽƵƚ�ŝƐ�ŶŽƚ�ƐƵƌƉƌŝƐŝŶŐ�
ĂƐ�Ă�ĨƵŶĐƟŽŶĂů�ĐƵŵƵůƵƐ�ŽŽƉŚŽƌƵƐ�ŝƐ�ƌĞƋƵŝƌĞĚ�
ĨŽƌ�ŽŽĐǇƚĞ�ŵĂƚƵƌĂƟŽŶ͕�ŵŽǀĞŵĞŶƚ�ƚŽ�ŽǀŝĚƵĐƚ�
ĂŶĚ� ƉĞŶĞƚƌĂƟŽŶ� ďǇ� ƐƉĞƌŵ͘� ΀ϭϰͲϭϲ΁� EŽƚĂďůǇ͕ �
ŵŽƵƐĞ�ĂŶĚ�ŚƵŵĂŶ�Wdyϯ�ĂƌĞ�ŚŝŐŚůǇ�ĐŽŶƐĞƌǀĞĚ͕�
ƐƵŐŐĞƐƟŶŐ� ƚŚĂƚ�Wdyϯ�ŵĂǇ�ƉůĂǇ�Ă� ƐŝŵŝůĂƌ� ƌŽůĞ�
ŝŶ� ŚƵŵĂŶƐ͘� ΀ϰ΁� &ƵƌƚŚĞƌ� ƐƵƉƉŽƌƟŶŐ� ƚŚĞ� ŬĞǇ͕ �
ŶŽŶͲƌĞĚƵŶĚĂŶƚ� ƌŽůĞƐ� ŽĨ� Wdyϯ� ŝŶ� ĨĞƌƟůŝƚǇ� ŝƐ�
ƚŚĞ� ĮŶĚŝŶŐ� ƚŚĂƚ� Wdyϯ� ŝƐ� ŽŶĞ� ŽĨ� ƚŚĞ� ŵŽƐƚ�
highly upregulated genes during the pro-
ŝŶŇĂŵŵĂƚŽƌǇ�ĐĂƐĐĂĚĞ�Ăƚ� ƚŚĞ� ĨŽĞƚĂůͲŵĂƚĞƌŶĂů�
ŝŶƚĞƌĨĂĐĞ͕�ǁŚŝĐŚ� ŝƐ� ĐƌƵĐŝĂů� ƚŽ�ĚĞĐŝĚƵĂůŝƐĂƟŽŶ͕�
ďůĂƐƚŽĐǇƐƚ� ŝŶǀĂƐŝŽŶ͕� ĂŶĐŚŽƌĂŐĞ� ĂŶĚ�
ŝŵƉůĂŶƚĂƟŽŶ͘�΀ϭϳͲϮϬ΁�

WĞŶƚƌĂǆŝŶ�ϯ�ŝŶ�ƚǁŝŶŶŝŶŐ
It is clear that PTX3 plays a crucial role in 
ŝŵŵƵŶŝƚǇ�ĂŶĚ�ĨĞƌƟůŝƚǇ͘�dǇŝŶŐ�Ăůů�ƚŚĞƐĞ�ĮŶĚŝŶŐƐ�
together is  research by Sirugo et al. and May et 
Ăů͘�ǁŚŝĐŚ�ĚĞŵŽŶƐƚƌĂƚĞ� ĂƐƐŽĐŝĂƟŽŶƐ�ďĞƚǁĞĞŶ�
ƚǁŝŶŶŝŶŐ͕� ĨĞŵĂůĞ� ĨĞƌƟůŝƚǇ� ĂŶĚ� Wdyϯ� ^EWƐ� ŝŶ�
ŚƵŵĂŶƐ͘� ΀ϯ͕Ϯϭ΁� ^ŝƌƵŐŽ� Ğƚ� Ăů͘� ĚĞŵŽŶƐƚƌĂƚĞĚ�
that the frequency of certain PTX3 haplotypes 
ĚŝīĞƌĞĚ� ŝŶ� ĨƌĞƋƵĞŶĐǇ� ďĞƚǁĞĞŶ� ŵŽƚŚĞƌƐ� ŽĨ�
twins and mothers without twins in a sample 
of 130 Gambian sister pairs (p = 0.006– 
3.03x10-6͕� ĚĞƉĞŶĚŝŶŐ� ŽŶ� ŚĂƉůŽƚǇƉĞͿ͘� ΀ϯ΁� /Ŷ�
concordance with this, data from May et al. 
ďĂƐĞĚ� ŽŶ� Ă� ƉŽƉƵůĂƟŽŶ� ƐƚƵĚǇ� ƐƵŐŐĞƐƚ� ƚŚĂƚ�
ƚŚŽƐĞ�ĮŶĚŝŶŐƐ�ŵĂǇ�ŝŶĚĞĞĚ�ďĞ�ĚƵĞ�ƚŽ�ŝŶĐƌĞĂƐĞĚ�
ĨĞƌƟůŝƚǇ�ĐŽŶĨĞƌƌĞĚ�ďǇ�ƚŚĞ�Wdyϯ�ŵƵƚĂƟŽŶƐ͘�΀Ϯϭ΁�
It was found that women with more than12 
children had SNPs in PTX3 causing the highest 
ƉƌŽĚƵĐƟŽŶ�ŽĨ�Wdyϯ�ĂŶĚ�ƚŚĂƚ�ǁŽŵĞŶ�ǁŝƚŚ�ůĞƐƐ�
than 2 children had SNPs which conferred 
ƚŚĞ� ůŽǁĞƐƚ� ƉƌŽĚƵĐƟŽŶ� ŽĨ� Wdyϯ͘� ^ƉĞĐŝĮĐĂůůǇ͕ �
rs6788044 SNP, which was associated with 
ƚŚĞ� ŚŝŐŚĞƐƚ� Wdyϯ� ƉƌŽĚƵĐƟŽŶ� ;Ɖ� с� Ϭ͘ϬϬϯͿ͕�

ǁĂƐ�ĂůƐŽ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ� ƚŚĞ�ŚŝŐŚĞƐƚ� ĨĞƌƟůŝƚǇ� 
;Ɖ�с�Ϭ͘ϬϰϯͿ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ŝŶĐƌĞĂƐĞĚ�ex vivo LPS-
ŝŶĚƵĐĞĚ� Wdyϯ� ƉƌŽĚƵĐƟŽŶ͕� ƐƵŐŐĞƐƟŶŐ� ďĞƩĞƌ�
immunity, was also associated with increased 
ĨĞƌƟůŝƚǇ�;Ɖ�с�Ϭ͘ϬϰϬͿ͘�΀Ϯϭ΁�

Conclusion
Taken together, the data suggests that PTX3 
may contribute to the high rates of twinning 
in Sub-Saharan Africa.  As increased PTX3 
ĞǆƉƌĞƐƐŝŽŶ� ĐŽŶĨĞƌƐ� ŝŵƉƌŽǀĞĚ� ŝŶŶĂƚĞ� ŝŵŵƵŶĞ�
ƌĞƐƉŽŶƐĞ͕� ůŽĐĂů� ƐĞůĞĐƟǀĞ� ƉƌĞƐƐƵƌĞƐ� ĚƵĞ� ƚŽ�
ĚŝƐĞĂƐĞ� ŵĂǇ� ƐŬĞǁ� ĞƉŝŐĞŶĞƟĐ� ĐŽŶƚƌŽůƐ� ƚŽ�
ĨĂǀŽƵƌ� ƚŚĞƐĞ� ƉĂƌƟĐƵůĂƌ� ǀĂƌŝĂŶƚƐ� ŝŶ� ƉĂƌƟĐƵůĂƌ�
ƉŽƉƵůĂƟŽŶƐ�ǁŚĞƌĞ�Ă�ƐƚƌŽŶŐ�ŝŵŵƵŶĞ�ƌĞƐƉŽŶƐĞ�
ŝƐ�ĐƌƵĐŝĂů͘��΀ϯ΁��ĞƌƚĂŝŶ�^EWƐ�ŽĨ�Wdyϯ�ǁŚŝĐŚ�ĂƌĞ�
ƐĞůĞĐƚĞĚ� ĨŽƌ� ĂůƐŽ� ĐŽŶĨĞƌ� ŝŶĐƌĞĂƐĞĚ� ĨĞƌƟůŝƚǇ͕ �
ǀŝĂ� ŵĞĐŚĂŶŝƐŵƐ� ƐƵĐŚ� ĂƐ� ŝŶĐƌĞĂƐĞĚ� ĐƵŵƵůƵƐ�
ŽŽƉŚŽƌƵƐ�ƐƚĂďŝůŝƚǇ�ĂŶĚ�ƌĞŐƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƉƌŽͲ
ŝŶŇĂŵŵĂƚŽƌǇ�ĐĂƐĐĂĚĞ�ŽĨ�ŝŵƉůĂŶƚĂƟŽŶ͘��tŚŝůĞ�
ƚŚĞ� ƌŽůĞ� ŽĨ� Wdyϯ� ŝŶ� ŵƵůƟƉůĞ� ŽǀƵůĂƟŽŶƐ� Ͳ� Ă�
ƉƌŝŵĂƌǇ� ĨĂĐƚŽƌ� ŽĨ� ĚŝǌǇŐŽƟĐ� ƚǁŝŶŶŝŶŐ� Ͳ� ŝƐ� ƐƟůů�
ƵŶĐůĞĂƌ͕ �ƚŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�Wdyϯ�ƚŽ�ƐƵĐĐĞƐƐĨƵů�
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