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Policy Brief #3 - October 2014

The SUNLIBB project was funded under the European Union’s Seventh Framework Programme (FP7)
ǁ ŝƚŚŝŶ�ƚŚĞ��ŶĞƌŐǇ�ƚŚĞŵĞ͗ �̂ ĞĐŽŶĚ�' ĞŶĞƌĂƟŽŶ��ŝŽĨƵĞůƐ�– EU Brazil Coordinated Call. SUNLIBB (GA
251132) started on 1st October 2010 for 4 years and collaborated with CeProBIO, a parallel project in
Brazil. The project officially concluded on 30th September 2014.   

Background

&ŝƌƐƚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĨƵĞůƐ�ĂƌĞ�ŵĂŝŶůǇ�ƉƌŽĚƵĐĞĚ�ĨƌŽŵ�ĨŽŽĚ�ĐƌŽƉƐ͕ �ƐƵĐŚ�ĂƐ�ŐƌĂŝŶƐ͕ �ƐƵŐĂƌĐĂŶĞ�ĂŶĚ�ǀ ĞŐĞƚĂďůĞ�
ŽŝůƐ͘ �, Žǁ Ğǀ Ğƌ͕�ƵƐŝŶŐ�ĨŽŽĚ�ĐƌŽƉƐ�ƚŽ�ŵĂŬĞ�ďŝŽĨƵĞůƐ�ŚĂƐ�ďĞĞŶ�ǁ ŝĚĞůǇ�ĐƌŝƟĐŝǌĞĚ͕ �ďĞĐĂƵƐĞ�ŽĨ�ƉŽƚĞŶƟĂů�
ĂĚǀ ĞƌƐĞ�Ğī ĞĐƚƐ�ŽŶ�ĨŽŽĚ�ƐĞĐƵƌŝƚǇ͘�/ƚ�ĂůƐŽ�ŝŶĐƌĞĂƐĞƐ�ĐŽŵƉĞƟƟŽŶ�ĨŽƌ�ůĂŶĚ-use and may exacerbate climate
ĐŚĂŶŐĞ͘��Ğǀ ĞůŽƉŝŶŐ�ƐĞĐŽŶĚ�ŐĞŶĞƌĂƟŽŶ�;Ϯ' Ϳ�ďŝŽĨƵĞůƐ�ŚĂƐ�ĞŵĞƌŐĞĚ�ĂƐ�Ă�ŵŽƌĞ�ĂƩ ƌĂĐƟǀ Ğ�ŽƉƟŽŶ͘ �/ƚ�ŝƐ�
intended that these 2G biofuels will be manufactured from inedible sources, such as woody crops,
ĞŶĞƌŐǇ�ŐƌĂƐƐĞƐ͕ �Žƌ�ĂŐƌŝĐƵůƚƵƌĂů�ĂŶĚ�ĨŽƌĞƐƚƌǇ�ƌĞƐŝĚƵĞƐ͘ �̂ ƵĐŚ�ƐŽƵƌĐĞƐ�ŚĂǀ Ğ�ůŝƩ ůĞ�Žƌ�ŶŽ�ŵĂƌŬĞƚ�ǀ ĂůƵĞ͕�ĂŶĚ�
ŽŌĞŶ�ĂƌĞ�ĚŝƐƉŽƐĞĚ�ŽĨ�ďǇ�ďƵƌŶŝŶŐ�Žƌ�ďƵƌŝĂů͘��ƉĂƌƚ�ĨƌŽŵ�ŵŝƟŐĂƟŶŐ�ƐŽĐŝĂů�ĐŽŶĐĞƌŶƐ�ƌĞŐĂƌĚŝŶŐ�ĨŽŽĚ�
ƉƌŽĚƵĐƟŽŶ͕ �Ϯ' �ďŝŽĨƵĞůƐ�ĂƌĞ�ĂůƐŽ�ŵŽƌĞ�ĞŶĞƌŐǇ�Ğĸ ĐŝĞŶƚ͕ �ůĞƐƐ�ǁ ĂƚĞƌ�ĂŶĚ�ůĂŶĚ�ŝŶƚĞŶƐŝǀ Ğ͕�ĂŶĚ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�
ƚŽ�ĂĐŚŝĞǀ Ğ�ŐƌĞĂƚĞƌ�ƌĞĚƵĐƟŽŶƐ�ŝŶ�ĞŵŝƐƐŝŽŶƐ�ŽĨ�' ƌĞĞŶŚŽƵƐĞ�' ĂƐĞƐ�;' , ' Ϳ͘�

Residues from sugarcane and leaves and stems from maize, as well as ‘whole-crop’ miscanthus, are all
ƉŽƚĞŶƟĂů�ƌĂǁ �ŵĂƚĞƌŝĂůƐ�;ĐĂůůĞĚ�ĨĞĞĚƐƚŽĐŬͿ�ĨŽƌ�Ϯ' �ďŝŽĞƚŚĂŶŽů�ƉƌŽĚƵĐƟŽŶ͘ �dŚŝƐ�ĨĞĞĚƐƚŽĐŬ͕�ŬŶŽǁ Ŷ�ĂƐ�
lignocellulosic (woody) biomass, is mainly composed of the cell walls of plants. Sugarcane, maize and
miscanthus are closely related, so developing them as biomass crops raises common technical
challenges. This means that there is the opportunity for breakthroughs in discoveries in cell wall
ďŝŽĐŚĞŵŝƐƚƌǇ�ĂŶĚ�ŐĞŶĞƟĐƐ�ŝŶ�ŽŶĞ�ƐƉĞĐŝĞƐ�ƚŽ�ďĞ�ƌĂƉŝĚůǇ�ĞǆƉůŽŝƚĞĚ�ŝŶ�ƚŚĞ�ŽƚŚĞƌƐ͘

�ĞƐƉŝƚĞ�ƚŚĞ�ƉŽƚĞŶƟĂů�ƐƵƐƚĂŝŶĂďŝůŝƚǇ�ďĞŶĞĮ ƚƐ�ŽĨ�ƐĞĐŽŶĚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĞƚŚĂŶŽů͕�ƚŚĞ�ĐƵƌƌĞŶƚ�ŝŶĞĸ ĐŝĞŶĐǇ�
ŽĨ�ĐŽŶǀ ĞƌƐŝŽŶ�ĨƌŽŵ�ďŝŽŵĂƐƐ�ƚŽ�ďŝŽĨƵĞůƐ�ŵĂŬĞƐ�ŝƚ�ĞĐŽŶŽŵŝĐĂůůǇ�ƵŶĐŽŵƉĞƟƟǀ Ğ͘�dĂŬŝŶŐ�ƵƉ�ƚŚŝƐ�ĐŚĂůůĞŶŐĞ͕�
ƚŚĞ�̂ hE >/���ĐŽŶƐŽƌƟƵŵ͛ Ɛ�ŵƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�ƚĞĂŵ�ŽĨ�ƐĐŝĞŶƟƐƚƐ�– ŝŶ�ĐŽŽƉĞƌĂƟŽŶ�ǁ ŝƚŚ�ƚŚŽƐĞ�ŽĨ��ĞWƌŽ�/K ͕ �
our sister project in Brazil – has combined European and Brazilian research strengths, so as to open the
ǁ ĂǇ�ĨŽƌ�ĞŶǀ ŝƌŽŶŵĞŶƚĂůůǇ͕�ƐŽĐŝĂůůǇ�ĂŶĚ�ĞĐŽŶŽŵŝĐĂůůǇ�ƐƵƐƚĂŝŶĂďůĞ�Ϯ' �ďŝŽĞƚŚĂŶŽů�ƉƌŽĚƵĐƟŽŶ͘ �

KďũĞĐƟǀ ĞƐ

dŽ�ĐƌĞĂƚĞ�ďŝŽĨƵĞůƐ͕ �ĨĞĞĚƐƚŽĐŬ�ŝƐ�Į ƌƐƚ�ďƌŽŬĞŶ�ĚŽǁ Ŷ�ŝŶƚŽ�ƐƵŐĂƌƐ�;ƐĂĐĐŚĂƌŝĮ ĐĂƟŽŶͿ͘�dŚĞ�ƐƵŐĂƌƐ�ĂƌĞ�ƚŚĞŶ�
fermented (converted) to produce bioethanol. Unlike easily-ƉƌŽĐĞƐƐĞĚ�Į ƌƐƚ�ŐĞŶĞƌĂƟŽŶ�ďŝŽĨƵĞůƐ͕ �
ĐŽŵƉůĞǆ�ƐƵďƐƚĂŶĐĞƐ�ůŝŬĞ�ůŝŐŶŝŶ�ǁ ŚŝĐŚ�ĨŽƌŵ�ƚŚĞ�ǁ ŽŽĚǇ͕�ŝŶĞĚŝďůĞ�ƟƐƐƵĞƐ�ŽĨ�ƉůĂŶƚƐ�ĂƌĞ�ŵƵĐŚ�ŚĂƌĚĞƌ�ƚŽ�
break down and are more complicated to convert to fuels and/or chemicals with currently available
ŵĞƚŚŽĚƐ͘ �dŚŝƐ�ŐƌĞĂƚůǇ�ŝŵƉĞĚĞƐ�ƚŚĞŝƌ�ĐŽŵŵĞƌĐŝĂůŝƐĂƟŽŶ͘ �dŚĞ�ƉůĂŶƚ�ĐĞůů�ǁ ĂůůƐ�ƚŚĂƚ�ŵĂŬĞ�ƵƉ�ůŝŐŶŽĐĞůůƵůŽƐŝĐ�
biomass are composed of various polysaccharides (sugar polymers). Indeed, almost all crops have more
ƐƵŐĂƌ�ƉŽƚĞŶƟĂůůǇ�Ăǀ ĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ĐĞůů�ǁ ĂůůƐ�ŽĨ�ƚŚĞŝƌ�ƐƚĞŵƐ�ĂŶĚ�ůĞĂǀ ĞƐ�ƚŚĂŶ�ŝŶ�ƚŚĞŝƌ�ŐƌĂŝŶƐ͘ �
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�ŽŶƐĞƋƵĞŶƚůǇ͕�ŽƵƌ�Į ƌƐƚ�ŽďũĞĐƟǀ Ğ�ǁ ĂƐ�ƚŽ�ŝĚĞŶƟĨǇ�ƚŚĞ�ŐĞŶĞƐ�ƚŚĂƚ�Ăī ĞĐƚ�ƚŚĞ�ĐĞůů�ǁ Ăůů�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ŽƵƌ�
ƚĂƌŐĞƚ�ƉůĂŶƚƐ͘ ��ǆƉůŽŝƟŶŐ�ƚŚŝƐ�ŬŶŽǁ ůĞĚŐĞ�ŵĂǇ�ĂůůŽǁ �ƵƐ�ƚŽ�ŝŵƉƌŽǀ Ğ�ĨĞĞĚƐƚŽĐŬ�ƋƵĂůŝƚǇ�ĂŶĚ�ŚĞŶĐĞ�ƌĞĚƵĐĞ�
ƚŚĞ�ŚŝŐŚ�ĞĐŽŶŽŵŝĐ�ĐŽƐƚƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ĐŽŶǀ ĞƌƟŶŐ�ďŝŽŵĂƐƐ�ƚŽ�Ϯ' �ďŝŽĞƚŚĂŶŽů͘�dŽǁ ĂƌĚƐ�ƚŚŝƐ�ĞŶĚ͕ �
^hE >/��͛ Ɛ�Į ƌƐƚ�ĨŽƵƌ�t ŽƌŬ�WĂĐŬĂŐĞƐ�;t WƐͿ�ŚĂǀ Ğ�ƚĂŬĞŶ�Ěŝī ĞƌĞŶƚ�ĂƉƉƌŽĂĐŚĞƐ͘ �t Wϭ�ŚĂƐ�ƐŽƵŐŚƚ�ƚŽ�ŝĚĞŶƟĨǇ�
ƐƉĞĐŝĮ Đ�ƌĞŐŝŽŶƐ�ŽĨ�ƚŚĞ�ĐŚƌŽŵŽƐŽŵĞ�;ŝ͘Ğ͘�Y ƵĂŶƟƚĂƟǀ Ğ�dƌĂŝƚ�>ŽĐŝ͕�Y d>Ϳ�ƚŚĂƚ�ĐŽŶƚĂŝŶ�ŐĞŶĞƐ�ǁ ŚŝĐŚ�
ŝŶŇƵĞŶĐĞ�ƚŚĞ�ƐĂĐĐŚĂƌŝĮ ĐĂƟŽŶ�ƉŽƚĞŶƟĂů�ŽĨ�ŽƵƌ�ĐŚŽƐĞŶ�ĐƌŽƉƐ͘ �t WϮ�ŚĂƐ�ĨŽĐƵƐĞĚ�ŽŶ�ŐĞŶĞƌĂƟŶŐ�ĚĂƚĂ�ƚŚĂƚ�
could further our understanding of the genes that are switched on when secondary cell walls are
ĨŽƌŵĞĚ͘ �t Wϯ�ŚĂƐ�ĂĚǀ ĂŶĐĞĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ĂďŽƵƚ�ƚŚĞ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ďŝŽŵĂƐƐ�ƉŽůǇƐĂĐĐŚĂƌŝĚĞƐ�ĂŶĚ�ƚŚĞ�
ŐĞŶĞƐ�ƚŚĂƚ�ĂƌĞ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ƚŚĞŝƌ�ĨŽƌŵĂƟŽŶ͕ �ǁ ŚŝůĞ�t Wϰ�ŚĂƐ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ƚŚĞ�ŐĞŶĞƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ůŝŐŶŝŶ�
ĨŽƌŵĂƟŽŶ͘ �

K Ƶƌ�ƐĞĐŽŶĚ�ŽďũĞĐƟǀ Ğ�ǁ ĂƐ�ƚŽ�ŝŵƉƌŽǀ Ğ�ƚŚĞ�ĐŽŶǀ ĞƌƐŝŽŶ�ƉƌŽĐĞƐƐ�ďǇ�ǁ ŚŝĐŚ�ǁ Ğ�ƉƌŽĚƵĐĞ�ƐƵŐĂƌƐ�ĨŽƌ�
ĨĞƌŵĞŶƚĂƟŽŶ�ĨƌŽŵ�ǁ ŽŽĚǇ�ŵĂƚĞƌŝĂůƐ͘ �, Ăǀ ŝŶŐ�ǁ ŽƌŬĞĚ�ŽŶ�ŝŵƉƌŽǀ ŝŶŐ�ĨĞĞĚƐƚŽĐŬ�ƋƵĂůŝƚǇ͕�̂ hE >/��͛ Ɛ�Į ƌƐƚ�
t WƐ�ƚŚĞŶ�ƐĞŶƚ�ƚŽ�t Wϱ�ŐĞŶĞƟĐ�ůŝŶĞƐ�ǁ ŝƚŚ�ĐŽŶƚƌĂƐƟŶŐ�ƐĂĐĐŚĂƌŝĮ ĐĂƟŽŶ�ƉŽƚĞŶƟĂů͘�dŚĞ�ƚĂƐŬ�ŽĨ�ƚŚĞ�ůĂƩ Ğƌ�
WP was to test various new methods (pre-ƚƌĞĂƚŵĞŶƚƐ�ĂŶĚ�ŶĞǁ �ĞŶǌǇŵĞ�ĐŽŵďŝŶĂƟŽŶƐͿ�ƚŽ�ĞǆƚƌĂĐƚ�ƐƵŐĂƌƐ�
in a more cost and energy efficient manner.   

KƵƌ�ƚŚŝƌĚ�ŽďũĞĐƟǀ Ğ�ǁ ĂƐ�ƚŽ�ĚĞǀ ĞůŽƉ�ǀ ĂůƵĞ�ƐƚƌĞĂŵƐ͕ �ŽƚŚĞƌ�ƚŚĂŶ�ĞƚŚĂŶŽů͕�ĨŽƌ�ǁ ŚŝĐŚ�ƉŽƚĞŶƟĂů�ŵĂƌŬĞƚƐ�
ĂůƌĞĂĚǇ�ĞǆŝƐƚ͕ �ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞŶŚĂŶĐĞ�ƚŚĞ�ƉƌŽĮ ƚĂďŝůŝƚǇ�ŽĨ�Ϯ' �ďŝŽĨƵĞůƐ͘ �t Wϲ�ĨŽĐƵƐĞĚ�ŽŶ�ĞǆƚƌĂĐƟŶŐ�ǀ ĂůƵĂďůĞ�
products from plant material, before it was used as a biofuel feedstock. A wide range of useful
molecules, including waxes, alkanes, polycosanols and sterols can be obtained using specially
ĚĞǀ ĞůŽƉĞĚ�ƚĞĐŚŶŝƋƵĞƐ͕ �ŝŶĐůƵĚŝŶŐ�ƐƵƉĞƌĐƌŝƟĐĂů��K 2 ĞǆƚƌĂĐƟŽŶ͘ �>ŝŐŶŝŶ�ŝƚƐĞůĨ�ĐĂŶ�ďĞ�Ă�ƐŽƵƌĐĞ�ŽĨ�ǀ ĂůƵĂďůĞ�
ďƵŝůĚŝŶŐ�ďůŽĐŬƐ�ĨŽƌ�ĐŚĞŵŝĐĂů�ƐǇŶƚŚĞƐŝƐ͕ �ĂŶĚ�ǁ ĂǇƐ�ƚŽ�ŽďƚĂŝŶ�ƚŚĞƐĞ�ǁ ĞƌĞ�ĂůƐŽ�ŝŶǀ ĞƐƟŐĂƚĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�t Wϲ͘ �
WP7 sought to come up with the most
efficient processes to maximise the actual 
value obtained from the biomass. Data
generated via computers, lab-scale
experiments and pilot-scale trials in
biorefineries have been employed for this 
purpose.

KƵƌ�Į ŶĂů�ŽďũĞĐƟǀ Ğ�ǁ ĂƐ�ƚŽ�ĚĞǀ ĞůŽƉ�ůŝĨĞ�ĐǇĐůĞ�
assessment (LCA) models suited to
biorefineries, so as to ensure that our 
products are sustainable at all stages of the
ƉƌŽĐĞƐƐ͘ �/Ŷ�ĂĚĚŝƟŽŶ͕ �t Wϴ�ǁ ĂƐ�ƚĂƐŬĞĚ�ǁ ŝƚŚ�
ƌĞǀ ŝĞǁ ŝŶŐ�Ăůů�ƉĞƌƟŶĞŶƚ�ŐƵŝĚĞůŝŶĞƐ͕ �ƉŽůŝĐǇ�ĂŶĚ�
regulatory frameworks for sustainable
biofuels in both the EU and Brazil, in order to
ƚĂŬĞ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�ĂŶǇ�ŬŝŶĚ�ŽĨ�ŝŶŇƵĞŶƟĂů�
developments that could affect the future 
ƉŽƚĞŶƟĂů�ƚŽ�ŚĂƌŶĞƐƐ�ďĞŶĞĮ ƚƐ�ĨƌŽŵ�ƚŚŝƐ�ǁ ŽƌŬ͘
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Outcomes

Apart from keeping the programme of work on course to achieve our research aims, our progress has
been possible through highly successful co-ŽƉĞƌĂƟŽŶ�ďĞƚǁ ĞĞŶ��ƵƌŽƉĞĂŶ�ĂŶĚ��ƌĂǌŝůŝĂŶ�ŐƌŽƵƉƐ͘ ���ƐƚƌŽŶŐ�
ƐĞŶƐĞ�ŽĨ�ĐŽŵŵƵŶŝƚǇ�ŚĂƐ�Ğǀ Žůǀ ĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƐƵƐƚĂŝŶĞĚ�ŝŶƚĞŐƌĂƟŽŶ�ŽĨ�ŽƵƌ�Ğī ŽƌƚƐ͕ �ĂŶĚ�ŵĂŶǇ�ũŽŝŶƚ�
ƉƵďůŝĐĂƟŽŶƐ�ŚĂǀ Ğ�ďĞĞŶ�ƉƌŽĚƵĐĞĚ�;ƐĞĞ�ůŝƐƚ�ďĞůŽǁ Ϳ͘��/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ƚŚĞ�ĨŽůůŽǁ ŝŶŐ�ŬĞǇ�ďƌĞĂŬƚŚƌŽƵŐŚƐ�ŚĂǀ Ğ�
taken place:

 dŽ�ďĞ�ĂďůĞ�ƚŽ�ŝĚĞŶƟĨǇ�Y d>͕ �ĚĞƚĂŝůĞĚ�ŐĞŶĞƟĐ�ŵĂƉƐ�ĂƌĞ�ƌĞƋƵŝƌĞĚ͕ �ǁ ŚŝĐŚ�ĂƌĞ�ŝŶ�ƚƵƌŶ�ĐŽŵƉŝůĞĚ�ĨƌŽŵ�
ůĂƌŐĞ�ĐŽůůĞĐƟŽŶƐ�ŽĨ�ŐĞŶĞƟĐ�ŵĂƌŬĞƌƐ�;�E ��ƐĞƋƵĞŶĐĞƐ�ǁ ŝƚŚ�Ă�ŬŶŽǁ Ŷ�ƉŚǇƐŝĐĂů�ůŽĐĂƟŽŶ�ŽŶ�Ă�
ĐŚƌŽŵŽƐŽŵĞͿ͘�t Wϭ�ŚĂƐ�ƐƵĐĐĞƐƐĨƵůůǇ�ŝĚĞŶƟĮ ĞĚ�Y d>�ĨŽƌ�ĚŝŐĞƐƟďŝůŝƚǇ�ĂŶĚ�ƐĂĐĐŚĂƌŝĮ ĐĂƟŽŶ�ŝŶ�ŵĂŝǌĞ͕�
ǁ ŚŝůĞ�ƉŽƐƐŝďůĞ�Y d>�ĨŽƌ�ƐĂĐĐŚĂƌŝĮ ĐĂƟŽŶ�ŚĂǀ Ğ�ĂůƐŽ�ďĞĞŶ�ŝĚĞŶƟĮ ĞĚ�ŝŶ�ŵŝƐĐĂŶƚŚƵƐ͘ �KƵƌ��ƌĂǌŝůŝĂŶ�
ƉĂƌƚŶĞƌƐ�ŚĂǀ Ğ�ĚŝƐĐŽǀ ĞƌĞĚ�ϳ �ƐĂĐĐŚĂƌŝĮ ĐĂƟŽŶ�Y d>͕ �ĂŶĚ�Ă�ŐĞŶĞƟĐ�ŵĂƉ�ĨŽƌ�ƐƵŐĂƌĐĂŶĞ�ŝƐ�ŶŽƚ�ĨĂƌ�Ăǁ ĂǇ͘

 t WϮ�ŚĂƐ�ŝĚĞŶƟĮ ĞĚ�ĐĂŶĚŝĚĂƚĞ�ŐĞŶĞƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ĐĞůů�ǁ Ăůů�ďŝŽƐǇŶƚŚĞƐŝƐ͕ �ďǇ�ƵƐŝŶŐ�ďŝŽůŽŐŝĐĂů�ĚĂƚĂďĂƐĞƐ�
;ďŝŽŝŶĨŽƌŵĂƟĐƐͿ�ƚŽ�Į ŶĚ�ŐĞŶĞƐ�ƚŚĂƚ�ŚĂǀ Ğ�ƚŚĞ�ƐĂŵĞ�ĨƵŶĐƟŽŶ�ŝŶ�Ěŝī ĞƌĞŶƚ�ƐƉĞĐŝĞƐ�;ŽƌƚŚŽůŽŐƐͿ͘��Ŷ�
orthology web-interface database has been developed, and is designed to become a tool that can be
ƵƐĞĚ�ďǇ�ƚŚĞ�ǁ ŝĚĞƌ�ƐĐŝĞŶƟĮ Đ�ĐŽŵŵƵŶŝƚǇ�ƚŽ�ƐƚƵĚǇ�ŐĞŶĞ�ĞǆƉƌĞƐƐŝŽŶ�ŝŶ�ĂŶǇ�ĐƌŽƉ͕ �Ğǀ ĞŶ�ǁ ŚĞŶ�ŝƚƐ�ŐĞŶŽŵĞ�
has not been fully sequenced.

 In WP3, the polysaccharides making up the cell wall matrix have been characterised in maize and
ŵŝƐĐĂŶƚŚƵƐ͘ ���ŶĞǁ �ŵŽĚĞů�ŚĂƐ�ďĞĞŶ�ƉƵďůŝƐŚĞĚ͕ �ƐƵŐŐĞƐƟŶŐ�ŚŽǁ �ŚĞŵŝĐĞůůƵůŽƐĞ�ĂŶĚ�ĐĞůůƵůŽƐĞ�;Ϯ�
ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚĞ�ĐĞůů�ǁ ĂůůͿ�ŝŶƚĞƌĂĐƚ͘ �/Ŷ�ƉĂƌƟĐƵůĂƌ͕�ϴϴ�ŐĞŶĞ�ĐĂŶĚŝĚĂƚĞƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ŵĂƚƌŝǆ�
ƉŽůǇƐĂĐĐŚĂƌŝĚĞ�ƐǇŶƚŚĞƐŝƐ�ŚĂǀ Ğ�ďĞĞŶ�ŝĚĞŶƟĮ ĞĚ�ĂĐƌŽƐƐ�ƐƵŐĂƌĐĂŶĞ͕�ŵĂŝǌĞ�ĂŶĚ�ŵŝƐĐĂŶƚŚƵƐ͘ �̂ Ğǀ ĞƌĂů�ŶĞǁ �
genes have been discovered that are important in the synthesis of xylan (a type of hemicellulose).

 WP4 has used a procedure known as CSPP (Candidate Substrate Product Pairs) to discover the
ĐŽŵƉůĞǆ�ŵĞƚĂďŽůŝĐ�ƉĂƚŚǁ ĂǇƐ�ŝŶǀ Žůǀ ĞĚ�ŝŶ�ůŝŐŶŝŶ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ŵĂŝǌĞ�ĂŶĚ�ƐƵŐĂƌĐĂŶĞ͘�dŚŝƐ�ŬŶŽǁ ůĞĚŐĞ�
ŚĂƐ�ďĞĞŶ�ƵƐĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�Ă�ƐĞƚ�ŽĨ�ŶŽǀ Ğů�ƚĂƌŐĞƚ�ůŝŐŶŝŶ�ŐĞŶĞƐ͘ �̂ ŽŵĞ�ŽĨ�ƚŚĞƐĞ�ŐĞŶĞƐ�ŚĂǀ Ğ�ďĞĞŶ�ƐŚŽǁ Ŷ�
to be involved in lignin biosynthesis in maize, using techniques that switch off the candidate genes 
ƐŽ�ƚŚĂƚ�ŝŶĨŽƌŵĂƟŽŶ�ĂďŽƵƚ�ƚŚĞŝƌ�ĨƵŶĐƟŽŶ�ĐĂŶ�ďĞ�
obtained.

 WP5 has developed a method (High-Throughput
ƐĂĐĐŚĂƌŝĮ ĐĂƟŽŶ�ĂƐƐĂǇͿ�ƚŚĂƚ�ĂůůŽǁ Ɛ�ƚŚĞ�ƐƉĞĞĚǇ�
ĂŶĚ� Ğĸ ĐŝĞŶƚ� ƚĞƐƟŶŐ� ŽĨ� Ă� ŐƌĞĂƚ� ŶƵŵďĞƌ� ŽĨ�
samples. This method has been used for maize
and miscanthus, ĂŶĚ�ƚŚĞ�ĞǆƉĞƌƟƐĞ�ŚĂƐ�ďĞĞŶ�
shared with our CeProBio partners in Brazil,
where a similar assay for sugarcane has been
established.

Sustainable Liquid Biofuels from
Biomass Biorefining (SUNLIBB) 
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 t Wϲ�ŚĂƐ�ĞǆƚƌĂĐƚĞĚ�ĂŶĚ�ĨƌĂĐƟŽŶĂƚĞĚ�ǁ ĂǆĞƐ�ĨƌŽŵ�ŵĂŝǌĞ�ĂŶĚ�ƐƵŐĂƌĐĂŶĞ�ďĂŐĂƐƐĞ�ƵƐŝŶŐ�ƐƵƉĞƌĐƌŝƟĐĂů�
carbon dioxide. Washing machine tests developed by one of our industrial partners, Ecover, have
ƐŚŽǁ Ŷ�ƚŚĂƚ�ƚŚĞƐĞ�ǁ ĂǆĞƐ�ĂƌĞ�ƉƌŽŵŝƐŝŶŐ�ĂŶƟĨŽĂŵŝŶŐ�ĂŐĞŶƚƐ͘

 t Wϳ �ŚĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƉŝůŽƚ�ƐĐĂůĞ�ĨĞƌŵĞŶƚĂƟŽŶƐ�ŽĨ�ƐƵŐĂƌƐ�ĨƌŽŵ�ŵĂŝǌĞ�ĂŶĚ�ŵŝƐĐĂŶƚŚƵƐ͘ �&ĞĂƐŝďŝůŝƚǇ�
studies of maize and miscanthus biorefinery concepts have been carried out to examine their 
techno-ĞĐŽŶŽŵŝĐ�ƉŽƚĞŶƟĂů͘�/ƚ�ǁ ĂƐ�ƐŚŽǁ Ŷ�ƚŚĂƚ�ŝŵƉƌŽǀ ĞĚ�ĨĞĞĚƐƚŽĐŬ�ƌĞƐƵůƚĞĚ�ŝŶ�ďĞƩĞƌ�Žǀ ĞƌĂůů�ĞƚŚĂŶŽů�
ǇŝĞůĚƐ�ĂŶĚ�ůŽǁ Ğƌ�ƉƌŽĚƵĐƟŽŶ�ĐŽƐƚƐ�ŽĨ�ƚŚĞ�ďŝŽƌĞĮ ŶĞƌǇ�ĨŽƌ�ďŽƚŚ�ĐƌŽƉƐ͘ ��ƚŚĂŶŽů�ǇŝĞůĚƐ�ǁ ĞƌĞ�ŚŝŐŚĞƌ�ĨŽƌ�
the maize biorefinery due to the increased sugar content of the pretreatment products, as well as 
the higher cellulosic and hemicellulosic content of the maize genotypes.

 t Wϴ�ŚĂƐ�ĚĞǀ ĞůŽƉĞĚ�ǀ ĂƌŝŽƵƐ�D ^��ǆĐĞů�ǁ ŽƌŬďŽŽŬƐ�ĨŽƌ�ĐĂůĐƵůĂƟŶŐ�ƉƌŝŵĂƌǇ�ĞŶĞƌŐǇ�ŝŶƉƵƚƐ�ĂŶĚ�
ƉƌŽŵŝŶĞŶƚ�ŐƌĞĞŶŚŽƵƐĞ�ŐĂƐ�ĞŵŝƐƐŝŽŶƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁ ŝƚŚ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ďŝŽƌĞĮ ŶĞƌŝĞƐ�ŽĨ�ďŝŽĨƵĞůƐ�ĂŶĚ�
ďŝŽĐŚĞŵŝĐĂůƐ͕ �ƐƵĐŚ�ĂƐ�ĂĐĞƚŽŶĞ͕�ďƵƚĂŶŽů�ĂŶĚ�ĞƚŚĂŶŽů͘���ƉĂƌƚ�ĨƌŽŵ�ďŝŽƌĞĮ ŶĞƌǇ�ŽƉĞƌĂƟŽŶ͕ �ǁ ŽƌŬďŽŽŬƐ�
ĐŽǀ Ğƌ�ƚŚĞ�ƉƌŽǀ ŝƐŝŽŶ�ŽĨ�Ăůů�ƚŚƌĞĞ�ĨĞĞĚƐƚŽĐŬƐ͕ �ĐŽŵƉƌŝƐŝŶŐ�ĐƵůƟǀ ĂƟŽŶ͕ �ŚĂƌǀ ĞƐƟŶŐ�ĂŶĚ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ͘ �
&ŝŶĂůůǇ͕�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ƌĞǀ ŝĞǁ ŝŶŐ�Ăůů�ƉĞƌƟŶĞŶƚ�ŐƵŝĚĞůŝŶĞƐ͕ �ƉŽůŝĐǇ�ĂŶĚ�ƌĞŐƵůĂƚŽƌǇ�ĨƌĂŵĞǁ ŽƌŬƐ�ĨŽƌ�
sustainable biofuels in both the EU and Brazil, WP8 has also studied EU-Brazil trilateral biofuel
ĐŽŽƉĞƌĂƟŽŶ�ŝŶŝƟĂƟǀ ĞƐ�ǁ ŝƚŚ��ĨƌŝĐĂŶ�ĐŽƵŶƚƌŝĞƐ͘ �/ƚ�ǁ ĂƐ�ĨŽƵŶĚ�ƚŚĂƚ�ĞŶǀ ŝƌŽŶŵĞŶƚĂů�ƐƵƐƚĂŝŶĂďŝůŝƚǇ�
ĐŽŶĐĞƌŶƐ�ŚĂǀ Ğ�ďĞĞŶ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ďĂƌƌŝĞƌ�ƚŽ�ŝŶƚĞƌŶĂƟŽŶĂů�ƉŽůŝĐǇ�ĐŽŽƉĞƌĂƟŽŶ͕ �ďƵƚ�ƚŚĂƚ��ƌĂǌŝů�ƌĞŵĂŝŶƐ�
ĂŶ�ŝŶƚĞƌŶĂƟŽŶĂůůǇ�ŝŵƉŽƌƚĂŶƚ�ƐŽƵƌĐĞ�ŽĨ�ŬŶŽǁ ůĞĚŐĞ�ĂŶĚ�ĞǆƉĞƌƟƐĞ�ĨŽƌ�ŽƚŚĞƌ�ĐŽƵŶƚƌŝĞƐ�ƚŽ�ƚƵƌŶ�ƚŽ�ŝŶ�
developing their own biofuels policies.

Conclusion

dŚĞ�^hE >/���ĐŽŶƐŽƌƟƵŵ�ŚĂƐ�ŵĂĚĞ�ƐŝŐŶŝĮ ĐĂŶƚ�ƉƌŽŐƌĞƐƐ�ƚŽǁ ĂƌĚƐ�ƚŚĞ�ŽďũĞĐƟǀ ĞƐ�ĞƐƚĂďůŝƐŚĞĚ�Ăƚ�ƚŚĞ�
ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚ͘ �/ƚ�ŚĂƐ�ƐƵĐĐĞƐƐĨƵůůǇ�ĂĚĚƌĞƐƐĞĚ�ƐĞǀ ĞƌĂů�ŝƐƐƵĞƐ�ƚŚĂƚ�ǁ ĞƌĞ�ŝĚĞŶƟĮ ĞĚ�ĂƐ�ƐŝŐŶŝĮ ĐĂŶƚ�
gaps in the technical knowledge necessary to develop lignocellulosic biomass as a viable feedstock for
ďŝŽĨƵĞů�ƉƌŽĚƵĐƟŽŶ͘ �/Ŷ�ƐŽŵĞ�t WƐ͕ �ĂĐŚŝĞǀ ĞŵĞŶƚƐ�ŚĂǀ Ğ�Ğǀ ĞŶ�ĞǆƚĞŶĚĞĚ�ďĞǇŽŶĚ�ƚŚŽƐĞ�ĨŽƌ�ǁ ŚŝĐŚ�ǁ Ğ�
originally aimed. These results are largely
ƚŚĂŶŬƐ� ƚŽ� ĞǆĐĞůůĞŶƚ� ĐŽŽƉĞƌĂƟŽŶ� ďĞƚǁ ĞĞŶ�
different WP members and between the 
^hE >/���ĂŶĚ��ĞWƌŽ�/K�ƉƌŽũĞĐƚƐ͘ ��/ŶƚĞƌĂĐƟŽŶƐ�
have been reinforced by exchange visits that
have taken place between European and
Brazilian partners during the course of the
Project. For instance, SUNLIBB researchers
from York, Leeds and Cambridge were
frequently hosted by various CeProBIO
partners and vice versa. Several of these
ĐŽŶƐƚƌƵĐƟǀ Ğ� ƌĞůĂƟŽŶƐŚŝƉƐ� ĂƌĞ� ůŝŬĞůǇ� ƚŽ���
ĐŽŶƟŶƵĞ�ůŽŶŐ�ŝŶƚŽ�ƚŚĞ�ĨƵƚƵƌĞ͘

Sustainable Liquid Biofuels from
Biomass Biorefining (SUNLIBB) 

SUNLIBB Miscanthus sinensis (Wageningen University –
Assoc Prof Luisa Trindade)



5

Project public website address

&Žƌ�ĨƵƌƚŚĞƌ�ƉƵďůŝĐ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�̂ hE>/���ƉƌŽũĞĐƚ͕ �ƉůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ŽƵƌ�ǁ ĞďƐŝƚĞ͗ �www.sunlibb.eu

Contact

If you would like to get in touch please send us an e-mail or write to us:

Dr. Anne Readshaw
SUNLIBB Project Manager
CNAP, Department of Biology
University of York
Heslington
York, UK, YO10 5DD

Tel: +44 (0)1904 328781
Email: biol-sunlibb@york.ac.uk
Web: www.sunlibb.eu

^hE >/���WĂƌƟĐŝƉĂŶƚƐ

The University of York (UK)
North Energy Associates Ltd. (UK)
Ecover (Belgium)
Borregaard Industries Lt. (Norway)
The University of Leeds (UK)
Biogemma (France)
The University of Cambridge (UK)
Biotech Consultants Ltd. (Poland)
&ůĂŶĚĞƌƐ�/ŶƐƟƚƵƚĞ�ĨŽƌ��ŝŽƚĞĐŚŶŽůŽŐǇ�-- VIB (Belgium)
/ŶƐƟƚƵƚ�EĂƟŽŶĂů��Ğ�>Ă�ZĞĐŚĞƌĐŚĞ��ŐƌŽŶŽŵŝƋƵĞ�-- INRA (France)
Wageningen Universiteit (The Netherlands)
The University of Sheffield (UK) 
WƌŽĐĞƐƐƵŵ��ŝŽƌĞĮ ŶĞƌǇ�/ŶŝƟĂƟǀ Ğ��ď�;^ǁ ĞĚĞŶͿ

Major CeProBIO collaborators

Universidade de São Paulo (USP)
Universidade Federal de São Carlos (UFSCar)
Laboratório Nacional de Ciência e Tecnologia do Bioetanol (CTBE)
Empresa Brasileira de Pesquisa Agropecuária (EMBRAPA)
Universidade Estadual de Campinas (UNICAMP)
Universidade Federal de Viçosa (UFV)

*This Policy Brief was compiled by Anne Readshaw (University of York),

Lindsay C. Stringer and Stavros Afionis (University of Leeds). 
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