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Hydrophobin HFBII is an amphiphilic protein produced by Trichoderma reesei. Interest in HFBII has increased in recent
years due to its unique properties including potential for use as a novel biosurfactant1.
We demonstrated that the use of biofilm reactor has led to a significant increase of HFBII production in shorter time by
comparison with a submerged bioreactor2. For the first time to produce HFBII, the biofilm reactor was scaled up to 10L
working volume at intermittent feeding condition.

For the biofilm reactor, the headspace was
filled with a stainless steel structured packing
made of several corrugated sheets. Three
successive cycles a T. reesei medium
withdrawal and refreshing were considered
for production of HFBII. After each 48 h of
cultures, 8 L were removed and replaced by a
fresh medium.

X-ray tomography showed
that the biofilm overgrowth
occurs when successive
cultures are performed on the
same packing. However, this
occurrence has no significant
influence on the yield of
HFBII, suggesting that this
process could be operated in
continuous mode.

As bioprocessing conditions could possibly
affect the quality of HFBII, it is important to
assess the integrity of this protein at the end
of the operation. HFBII samples were taken
from submerged and biofilm reactor and
analyzed by MALDI-TOF after liquid
chromatography separation.

The amount of HFBII at the end of the first
cycle was 37.4 mg/L which is 23% less than
the amount of batch performed in a 2L
biofilm reactor. After the second cycle, HFBII
concentration increased up to 42.2 mg/L.
During the second cycle, lag phase is avoided
and fungal metabolism is stimulated. After
the third cycle, the amount of HFBII was
equal to 41.7 mg/L which is not significantly
different from previous cycle.

In submerged bioreactor, the native MW of
HFBII is obtained after 75 h of culture. Only a
minor fraction of HFBII with a reduced MW
can be observed. The opposite picture is
observed in the biofilm reactor after 48 h of
culture. This partial hydrolysis can be due to
protein hydrolysis occurred in fermentation
at the end of stationary phase3. Hopefully
this modification did not alter the main
physicochemical properties of HFBII.

Scaling up of the biofilm reactor was successfully realized to 10L working volume. This culture was
operated with an intermittent feeding mode. X-ray tomography analysis suggested that this process
could be operated in continuous mode. The MW of the HFBII extracted from biofilm reactor was 7.0
kDa showing a partial hydrolysis which fortunately does not alter the physicochemical properties.

1. Zampieri et al., 2010. Materials, 3, 4607-4625;
2. Khalesi et al., 2014. Biochem. Eng. J. 88. 171–178.
3. Khalesi et al., 2013. Ind. Crop. Prod. 43, 372– 377 

Biofilm reactor set up: (A) lab-scale biofilm 
reactor with 1 L working volume and (B) pilot-

scale biofilm reactor with 10 L working volume.

X-ray tomography of the packing used to promote the biofilm 
growth of T. reseei: (A) Scheme of the packing showing the 

position of the three cross-sectional area displayed in panels C 
and D. (B) Evolution of the relative fungal colonization in function 

of the height of the packing C and D processed images showing 
the colonization efficiency at three different levels of the packing 

(C, when a single batch culture is processed and D, when three 
successive batches are performed by refreshing the medium).

Mass analysis of HFBII by MALDI-
TOF in samples collected from (A) 
biofilm reactor and (B) submerged 

bioreactor. The native HFBII protein 
exhibits a m/z of 7.2 kDa and the 

truncated forms the MW of around 
7.0 kDa (loss of phenylalanine).

The rate of colonization on
packing is important to
continue the operation. High-
energy X-ray tomography was
used for imaging different
cross-sectional area of the
metal structured packing.
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