CURRICULUM VITAE

NAME POSITION TITLE

Barbara ANDREWS, Professor

EDUCATION

INSTITUTION AND LOCATION DEGREE YEAR CONFERRED FIELD OF STUDY
University of London, U.K BSc. 1974 Biochemistry
University of London, U.K. Ph.D. 1985 Biochemical
Engineering

Topic: Regulation of Microbial Enzyme Synthesis
Title: The Synthesis and Regulation of Lytic Enzyme Systems by Cytophaga sp. and Oerskovia sp. in
Batch and Continuous Culture.

RESEARCH AND/OR PROFESSIONAL EXPERIENCE

ACADEMIC EMPLOYMENT

2004 - present, Full Professor and Deputy Director of the Center for Biochemical Engineering and
Biotechnology, Department of Chemical and Biotechnology Engineering, and School of Physical and
Mathematical Sciences, University of Chile. 1996 - 2004, Associate Professor Department of
Chemical Engineering, School of Physical and Mathematical Sciences, University of Chile. 1987 -
1994, Senior Research Associate, Biochemical Engineering Laboratory, University of Reading,
England. 1982 - 1986, Research Associate, Biochemical Engineering Laboratory, Department of
Chemical Engineering and Applied Chemistry, Columbia University, New York.

PUBLICATIONS:

1. Welsh.J., Andrews, B., Cowling, P., Ebringer,A., Ebringer,R. (1978) Uveitis and Crossreactivity
Between Vitreous Humour and Klebsiella in Rabbits and Man. In Immunology 1978, Proc, Fourth
Immunol. Meeting., Eds. Gergely, J., Medgysei, G.A. and Hollan, S.A. Akademiai Kiado, Kultura,
Budapest.

2. Andrews, B. A. and Asenjo, J. A. (1984) Exocellular Synthesis of Lytic Enzyme Complex: B(1-3)
Glucanase, Protease and Mannanase in Inducible and Constitutive Bacteria. Third Eur. Cong.
Biotechnol., 1, 9 -13.

3. Le Corre, S., Andrews, B. A. and Asenjo. J. A. (1985) Use of a Lytic Enzyme System from
Cytophaga sp. in the Lysis of Gram Positive Bacteria. Enzyme Microb. Technol., 7, 73 -78.

4. Asenjo, J. A., Andrews, B. A., Hunter, J. B, and Le Corre, S. (1985) Microbial Cell- Lytic
Enzymes: Production and Reaction Kinetics. Process Biochem., 20, (4), 158 -164.

5. Andrews, B. A. and Asenjo, J. A. (1986) Synthesis and Regulation of Extracellular B(1-
3)Glucanase and Protease in Batch and Continuous Culture. Biotechnol. Bioeng ., 28, 1366-
1375.

6. Andrews, B. A. and Asenjo, J. A. (1987) Continuous Culture Studies of the Synthesis and
Regulation of B(1 -3)-Glucanase and Protease Enzymes from Oerskovia xanthineolytica,
Biotechnol. Bioeng., 30, 628-637

7. Andrews, B. A. and Asenjo, J. A. (1987) Production of Enzyme Systems in Continuous Culture for
the Controlled lysis of Microbial Cells. Ann. N.Y. Acad. Sci., 506, 637- 641

8. Andrews, B.A. and Asenjo, J. A. (1987) Enzymatic Lysis and Disruption of Microbial Cells, Trends
in Biotechnol., 5, 273 -211



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Asenjo, J. A., Andrews, B. A. and Pitts, J. M. (1988) Design of Enzyme Systems for Selective
Product Release from Microbial Cells; Isolation of a Recombinant Protein from Yeast, Ann. N. Y.
Acad. Sci., 542, 140 -152

Head, D. M., Andrews, B.A. and Asenjo, J. A. (1988) Epoxy- Oxirane Activation of PEG for
Protein Ligand Coupling, Biotech. Techniques, 3, 27 -32

Asenjo, J. A. and Andrews, B. A. (1989) Design and Use of Enzyme Systems for Selective Product
Release from Microbial Cells, Bioproducts and Bioprocesses, Eds. Fiechter, A. et al., Springer
Verlag, 223 -234

Andrews, B. A. and Asenjo, J. A. (1989) Liquid Two Phase Partitioning of Proteins, in Protein
Purification: a Practical Approach, Eds. Harris, E.L.V. and Angal, S., IRL Press, 161- 174
Andrews, B.A., Head, D., Dunthorne, P. and Asenjo, J.A. (1990) PEG Activation and Ligand
Binding for the Affinity Partitioning of Proteins in Aqueous Two-Phase Systems, Biotech.
Techniques, 4, 49 -55

Asenjo, J.A. and Andrews, B.A. (1990) Enzymatic Cell Lysis for Product Release, in 'Separation
Processes in Biotechnology' Ed. J.A. Asenjo, Marcel Dekker, New York, 143 -175.

Asenjo, J.A., Franco, T., Andrews, A.T. and Andrews, B.A. (1990) Affinity Separation of Proteins
in Aqueous Two-Phase Systems, in 'Biologicals from Recombinant Microorganisms and Animal
Cells-Production and Recovery' Eds. M. White, S. Reuveny and A. Shaffermann, VCH Publishers,
69- 83.

Andrews, B.A., Huang, R.-B. and Asenjo, J.A. (1990) Differential Product Release from Yeast
Cells by Selective Enzymatic Lysis, in 'Biologicals from Recombinant Microorganisms and Animal
Cells-Production and Recovery' Eds. M. White, S. Reuveny and A. Shaffermann, VCH Publishers.
Franco, T., Andrews, B.A., Cascone, 0., Hodgson, C., Andrews, A.T. and Asenjo, J.A. (1990)
Affinity Separation of Proteins in Aqueous Two-Phase Systems, in 'Separations for Biotechnology
II'Ed. D.L. Pyle, Elsevier, 335 -344.

Andrews, B.A., Huang, R.-B. and Asenjo, J.A. (1990) Differential Product Release from Yeast
Cells by Selective Enzymatic Lysis, in 'Separations for Biotechnology II' Ed. D.L. Pyle, Elsevier,
21-28.

Cascone, O., Andrews, B.A. and Asenjo, J.A. (1991) Partition and Purification of Thaumatin in
Aqueous Two-Phase Systems, Enzyme Microb. Technol., 13, (8), 629-635.

Asenjo, J.A., Parrado, J. and Andrews, B.A. (1991) The Rational Design of Purification Processes
for Recombinant Proteins. Ann. N.Y. Acad. Sci., 646, 334-356

Huang, R.-B., Andrews, B.A. and Asenjo, J.A. (1991) Differential Product Release (DPR) of
Proteins from Yeast. A New Technique for Selective Product Recovery, Biotechnol. Bioeng., 38,
977 -985

Andrews, B.A., Torner, M.J. and Asenjo, J.A. (1991) Differential Product Release from Yeast
Cells by Selective Enzymatic Lysis. in 'Upstream and Downstream Processing in Biotechnology lll,
Eds. A. Huyghebaert and E. Vandamme, Royal Flemish Society of Engineers, Antwerpen, 3.1 -
3.12

Torner, M.J., Andrews, B.A. and Asenjo, J.A. (1992) Kinetics of Protein Release from Yeast using
Enzymatic Lysis for Selective Product Recovery, Biotechnol. Techniques, 6, 371- 316

Asenjo, J.A., Ventom, A.M., Huang, R.-B. and Andrews, B.A. (1993) Selective Release of
Recombinant Protein Particles (VLPs) from Yeast using a Pure Lytic Glucanase Enzyme,
Bio/Technology, 11, 214-217

Andrews, B.A., Pyle, D.L. and Asenjo, J.A. (1994) The Effects of pH and lonic Strength on the
Partitioning of Four Proteins in Reversed Micelle Systems. Biotechnol. Bioeng., 43, 1052-1058
Andrews, B.A. and Haywood, K. (1994) The Partitioning of Proteins in Reversed Micelle Systems:
Effect of pH, lon Type and lonic Strength, J. Chromatography, 668, 55-60.27.

Asenjo, J.A., Schmidt, A.S., Hachem, F. and Andrews, B.A. (1994) Model for Predicting the
Partition Behaviour of Proteins in Aqueous Two-Phase Systems. J. of Chromatography., 668, 47-
54.

Asenjo, J.A., Leser, E.W. and Andrews, B.A. (1994) New Perspectives in Bioseparations, in
"Separation Processes; The Next Ten Years", Ed.: J. Garside., I.Chem.Eng., Rugby, U.K. p. 97-
131.

Andrews, B.A. (1994) The Effect of Protein Characteristics on their Extraction in Reversed
Micelle Systems. Separations for Biotechnology Ill, Ed. Pyle, D.L., Roy. Soc. Chem., p. 29-35.



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Andrews, B.A., Huang, R.-B. and Asenjo, J.A. (1995) Separation and Purification of Virus-Like
Particles (VLPs) in Aqueous Two-Phase Systems. Bioseparation, 5, 105-112.
Asenjo, J.A., Schmidt, A.S., Andersen, P.R. and Andrews, B.A. (1995) Effect of Single Nutrient
Limitation on Poly-o-Hydroxybutyrate (PHB) Molecular Weight Distribution in Alcaligenes
eutrophus, Biotechnol. Bioeng., 46, 497-502.
Schmidt, A.S., Andrews, B.A. and Asenjo, J.A. (1996) Correlations for the Partitioning Behaviour
of Proteins in Aqueous Two-Phase Systems. Effect of Overall Protein Concentration. Biotechnol.
Bioeng., 50, 617-626.
Shene, C., Mir, N., Andrews, B.A. and Asenjo, J.A. (1996) Mathematical Modelling of the
Synthesis of a Cloned Lytic o-1,3-Glucanase in Bacillus subtilis to be used in the Selective
Permeabilization of Yeast Cells. Ann. N.Y. Acad. Sci., 782, 334-349.
Asenjo, J.A., Hachem, F. and Andrews, B.A. (1996) Hydrophobic Partitioning of Proteins in
Aqueous Two-Phase Systems. Enz. Microb. Technol., 19, 507-517.
Andrews, B.A. and Asenjo, J.A. (1996) Protein Partitioning Equilibrium between the Aqueous
PEG and Salt Phases and the Solid Protein Phase in PEG/Salt Two-Phase Systems. J.
Chromatography, 685, 15-20.
Asenjo, J.A., Nielsen, S. and Andrews, B.A. (1996) Partitioning and Purification of Monoclonal
Antibodies in Aqueous Two-phase Systems. Bioseparation, 6, 303-313.
Ferrer, p., Diers, I., Asenjo, J. And Andrews, B. (1998) Yeast Cell Permeabilizing B-1,3-
Glucanases: A Tool for the Integration of Downstream Processes and Metabolic Engineering
Applications to Yeast, Biotechnol. Bioeng., 58, 321-324.
Salamanca, M., Merchuk, J., Andrews, B. and Asenjo, J., (1998) On the Kinetics of Phase
Separation in Aqueous Two-Phase Systems, J. Chromatography, 711, 319-329.
Merchuk, J., Andrews, B. and Asenjo, J., (1998) Aqueous Two-Phase Systems for
Protein Separation, Studies on Phase Inversion, J. Chromatography, 711, 285-293.
Shene, C., Andrews, B.A. and Asenjo, J.A. (1999) Fed batch fermentations of Bacillus subtilis
ToC46 (pPFF1) for the synthesis os a recombinant Beta-1,3- Glucanase: Experimental study and
modelling. Enz. Microb. Technol., 24, 247-254.
Huenupi,E., Gomez, A., Andrews, B.A. and Asenjo, J.A. (1999) Optimization and design
considerations of two-phase continuous protein separation. J. Chem.Technol. Biotechnol., 74,
256-263.
Shene, C., Mir, N., Andrews, B.A. and Asenjo, J.A. (2000) Effect of the growth conditions on
the synthesis of a recombinant B-1,4-endoglucanase in continuous and fed-batch culture. Enz.
Microb. Technol., 27, 248-253.
Taboada, M.E., Graber, T.A., Asenjo, J.A. and Andrews, B. A. (2000) Drowning-out
crystallisation of sodium sulphate using aqueous two-phase systems. J. Chromatography B,
743, 101-105.
Graber, T.A., Andrews, B. A. and Asenjo, J.A. (2000) Model for the partition of metal ions in
aqueous two-phase systems. J. Chromatography B, 743, 57-64.
Gonzalez, R., Asenjo, J.A. and Andrews, B.A. (2001) Metabolic control analysis of monoclonal
antibody synthesis. Biotech. Progress, Biotechnol. Prog., 17, 217-226
Taboada, M.E., Asenjo, J.A. and Andrews, B. A. (2001) Liquid-liquid and liquid-liquid-solid
equilibrium in Na,COs; - PEG - H,0. Fluid Phase Equilibria, 180, 273-280
Graber, T.A., Taboada, M.E., Asenjo, J.A. and Andrews, B. A. (2001) Influence of the
molecular weight of the polymer on the liquid-liquid equilibrium of the poly(ethylene glycol) +
NaNO; + H,0 system at 298.15K. J. Chemical and Engineering Data, 46, 308-311
Gonzalez, R., Andrews, B. A. and Asenjo, J. A. (2002) A.Kinetic Model of BiP- and PDI-
Mediated Protein Folding and Assembly, J. theor. Biol., 214, 529-537
Graber, T.A., Galleguillos, H., Asenjo, J.A. and Andrews, B. A. (2002) Refractive index,
density, and viscosity in the NaNO; + H,0 + poly(ethylene)glycol system at various
temperatures, J. Chemical and Engineering Data, 47, 174-178
Salamanca, M., Barria, C., Asenjo, J.A. and Andrews, B.A. (2002) Isolation, purification and
preliminary characterisation of cryophilic proteases of marine origin, Bioseparation, 10, 237-
241



51.

52.

53.

54.

55.

56.

57.

58.

59.

Asenjo, J.A., Mistry, S.L., Andrews, B.A. and Merchuk, J. (2002) Phase Separation rates of
Aqueous Two-Phase Systems: Correlation with System Properties, Biotechnol. Bioeng., 79, 217-
223.

Berrgren, K., Wolf, A., Asenjo, J.A., Andrews, B.A. and Tjerneld, F. (2002) The surface
exposed amino acid residues of monomeric proteins determine the partitioning in aqueous two-
phase systems, B. B. Acta, 1596, 253-268

Gonzalez, R., Andrews, B. A. Molitor, J. and Asenjo, J. A. (2003) Metabolic Analysis of the
Synthesis of High Levels of Intracellular Human SOD in S. cerevisiae rhSOD 2060 411 SGA122,
Biotechnol. Bioeng., 82, 152-169.

Shene, C., Andrews, B. A. and Asenjo, J. A. (2003) Study of recombinant micro-organism
populations characterized by their plasmid content, Bioprocess and Biosystems Engineering,

25, 333-340.

Olivera-Nappa, A., Andrews, B. A. and Asenjo, J. A., (2004) A mixed mechanistic-electrostatic
model to explain pH dependence of glysosyl hydrolase enzyme activity, Biotechnology and
Bioengineering, 86, 573-586.

Olivera-Nappa, A., Lagomarsino, G., Andrews, B. A. and Asenjo, J. A., (2004) Effect of
Electrostatic Energy on Partitioning of Proteins in Aqueous Two-Phase Systems, J. of
Chromatography, 807, 81-86.

Asenjo, J. A. and Andrews, B. A., (2004) Is there a rational method to purify proteins? From
expert systems to proteomics, J. Molecular Recognition, 17, 236-247.

Iribarren, O. A., Montagna, J. A., Vecchietti, A. R., Pinto, J. M., Andrews, B. A. And Asenjo, J.
A., (2004) Optimal Process Synthesis for the Production of Multiple Recombinant Proteins,
Biotechnology Progress, Biotechnol. Progress, 20, 1032-1043.

Andrews, B. A.,.Schmidt, A. S. and Asenjo, J. A. (2005) Correlation for the Partition Behaviour
of Proteins in Aqueous Two Phase Systems: effect of Surface Hydrophobicity and Charge,
Biotechnology and Bioengineering, 90, 380-390.

PATENTS
US Patent : “Materials and Methods for Regulating Process Formation in Cell Culture”,

US 60/459,506, March 31, 2003, Inventors: Caviedes, P., Caviedes, R.,
Freeman, T.B., Asenjo J.A., Andrews, B.A., Sepulveda D., Arriagada, C.,
Rivera, J.S.

US Patent : “Protein and Nucleic Acid Sequence Encoding a Krill-Derived Cold Adapted

Trypsin-Like Activity Enzyme”, US 10/896,010 July 22, 2004. Inventors:
Asenjo J.A., Andrews, B.A. ,Reyes, F., Salamanca M., Burzio L.



