
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


., 

' 

- ' 

International Centre for Genetic Engineering and Biotechnology 
United Nations Industrial Development Organization 

Collaborative Research Programme 

TERMINAL EVALUATION REPORT 

UNIDO contract I 91/06 5 ICGEB ref. I: CRP/ CH I 90-02 

.... 
' 

Project lnltlatlon: June 19 91 Project termination: December 1994 



Part 1 

International Centre for Genetic Engineering and Biotechnology 
United Nations Industrial Development Organization 

. . . . 

. Collaboratiye Research .Programme . 
. ,' I • . . 

I : . 
: ' 

• · I "l 

• • ·. ! ~ 

'\ . . .. 

p Sa'cC"har i .f:;i ca"t i ~~ .<>.~' St raw!: u s'e -Of '.enzymes~ ·f-r.~m natA ~~- .f~ng. i II• .. 
. . .! ·. ·. r. · .. '!. ; .r • ' • J .. 

; ' r ' ; ~ • : } ~ • ~ 
. • j~. ,;·. t ... ' I -dt ! ..... ''. .. ; ,i . .::co' ' 

H:eywords: Pen i c. i 11 i UR! purpuroge'num ,· 1·s tr·a1t', '·c'e 11u1 a ses· ,.· .xyl+na ses. 

alme za u1rre 
Laboratorio de Bioqufmica 
Pontificia Universidad Cat61ica 
Casi 11 a 114-D 
Santiago. - Chile 

Tdc:xno. 

de Chile 

~nol562} 2224516, Ext. 2664 
Faxno.- 562 2225515 EmaJladdress JEYZAGaAXON. BIO. PUC.Cl 

A strain of the fungus e_. purpurogenum isolated locally 
from a soil sample has been found to grow well on wheat straw 
and is therefore an ir.teresting model for the study of 
lignocellulose sacchar!fication. In this ~roject, the 
cellulolytic and ·particularly the xylanolytic enzymes secreted 
by the fungus have been studied. Initially, culture conditions 
for the optimal production of these enzymes were determined 
(World J. Microb. Biotech. 10, 280-284, 1994). The .cellulolytic 
system produced by the fungus was analyzed, and one of its 
components (B-9lucosidase) was purified and characterized 
(Biotech. Appl. Biochem. 15, 185-191, 1992). The xylanolytic 
system has been found to be complex, with the participation of 
several enzyme forms, two of which have been purified and- its 
properties studied (Xylan and Xylanases, pages 505-510; 1992; 
Bloch. Bloph. Acta, submitted\. Work on the xylan debranching 
en?.ymes has also been performed: at least 3 acetyl xylan 
esterases are produced by the fungus, one of which has been 
prepared In pure form and characterized. Mutants of £. 
purpurogenum with increased xylanase production have been 
obtained. A gene bank of the fungus has been prepa~ed in 
Sacch~'omyces ~vlslae, and a clone producing xylanases free 
of cellulases, with yields comparable to the original fungus 
has been isolated (Bloch. Bloph. Res. Co~.m., submitted). This 
work opens the door for a more detailed study of the 
application of these enzymes in saccharlflcation . 
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-Determination of optimal culture conditions for the 
production of cellulases and xylanases by ~- purpurogenum using 
straw as carbon source. Effect of nitrogen source (e.9. corn 
steep liq~or}, pH, temperature, will be analyzed. Filter paper 
hydrolyzing activity, cellulases, B-glucos!dase and xylanas~s 
will be followed. 

-Identification, purification and characterization of the 
enzymes. Cellulases, B-9lucosidase, and xylanases will be 
studied. 

-Search of enzyme mixtures that can degrade straw 
efficiently and id~ntification of the _products obtained. 
Supernatants of cultures and mixtures of purified enzymes will 
be studied, following the formation of cellulo- and 
xylooligosaccharides and monosaccharides. 

-Preparation of o gene bank of ~. purpurogenum_for the 
future cloning of the most promising enzymes. 
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The following results have been obtained in this project: 

a) Culture conditions for the optimal-production of cellulases 
and xylanases by p_. pcrpurogenum. 

-Oetails o~ this work ~e~~ given in the first year report. 
The findings have. ·been published -ir. the· World- Journal of 
Microb°toloqy arid Biote·chnology'. Pi1otoebpy of· this paper ls 
enclosed. 

b)_ Purifi-cation .and characterization of cel:l.ulases and 
xyla.nases from ~- r;iutpurb(renulrt:'' · ~ · ·- ~ ·' . ·· ! · 

; • ,: • • • f -
1 
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The work pei'.forme4 1>ri ce-'llulas~s and . .8-rCJlucosida$e.·flas 
been described in th~ first-year report. The studies on ~
glucosidase have been published in Biotechnology and Applied 
Biochemistry 15, 185-191, 1992. 

The second-year report describes the details of the work 
performed on the purification and characterization of 
xylanases. This work has been published in preliminary form in 
a chapter of the book "Xylans and Xylanases• pages 505-510, 
1992. A detailed account of the work is given in the enclosed 
manuscript (submitted for publication to Biochimica et 

- Biophysica Acta). 

A study has been initiated on the xylan debranching 
enzymes. The purification and characterization :! an acetyl 
xylan esterase from ~- purpurogenum has been carried out. 
Details of this work are enclosed (see "Purification and 
characterization o~ an acetyl xylan esterase") • 

. 
~) Search of enzyme mixtures that can degrade straw efficiently 
and identification of the products obtained. 

Work on this objective has been recently initiated. 
Techniques are bein~ set.up for the sepazation of 
oli9osaccharides. A brief description is 9iven separately. See 
"Analysis of hydrolysis products of lignocellulosics". 

d) Preparation of a gene bank and isolation of transformants. 
Preparation of mutants of ~- purpuroqenum with increased 
production of xylanases 

In the second-year report, details were given on the 
isolation of yeast transformants producing xylanases. One of 
these transformants has been further characterized and the 
results obtained thu& far are described in the enclosed 
manuscript submitted to Biochemical ar.d Biophysical Research 
Communications. The results of the preparation of ~
purpuroqengw·mutants were given in· the second-year report. 
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Work plaD and time schedule 
•. ~- ~~~- ... ~:,,~:.,~~' ,., .. ,,~;-~,~- ~~~(~~edl ; ~-,. 

First year:· .. 
Determination of optimal culture condltlons·and 

i~entification of enzyme activities produced. Initiati~n of the 
putifl~atlon of the enzymes. 

Second yeart 
Purification of cellul~ses and xylanases. Start work 

on the characterization .o£ the ~nzpes. sta~t preparatiori'of 
., ! ••• 

gene bank. 

' Third year: . . 
Conclusion of the ~~~-~~e. c:h~~:a~t1e~_lz.~ti'on w'oYK ~~ 

Effect of superPatants and enzyae·m1ictures on ~traw and-· 
-~ldentlf l<;a~lon _of th~ -products for~e4,._.<;Q_~clus:l?n. o.~~ "fork 
,CJene bank·.· · . . , . . . ! . !':' . : 
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Project landmarks. duration of Individual tasks (use bar charts}: evaluation criteria (publlcaltons. 
patonts. scrvtces. training) 

Project landmarks: 

- Characterization of the conditions for optimal production of 
cellulases and xylanases by ~· purpurogenum. 

- Purification and characterization of two xylanase isoenzymes 
from ~- purpurogenum. 

- Purification and characterization of an acetyl xylan esterase 
from ~- purpurogenum. 

- Pr~paratlon of mutants of ~. purpurogenum with enhanced 
xylanase production. 

- Isolation of a yeast transformant capable of secreting ~
purpurogenum xylanases. 

Duration of individual tasks: 

year 
month 

_optimization 

B-glucosidase purif. 

xylanase purif icatlon 

esterase purification 

mutant production 

yeast transformants 

evaluation of produ~ts 

Evaluation criteria: 

1991 
6 12 

1992 
6 12 

1993 
6 12 

1~94 

6 12 

A list of all publications, presentations to meetings, 
theses performed and students receiving training is enclosed. 
This list includes the total period of the project . 
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Prof. Jeannette Steiner. Department of Biochemistry and 
Molecula~ B!oloqy, Faculty of Chemical and Pharmaceutical 
Sciences, Universldad de Chile, Santia90, Chile. 

- . . I 

. . . . . . . . . . . .. '« . . . . ::::;:· ··.·.-:~-,;- ..... . . . . . . 

A list of all publications and a~e.ting .presentations 
resulting from the work performed in this project ls enclosed. 

Photocopies of th~ pubilcatlons appearing or submitted in 
1994, and abstracts of presentations made during 1994 are 
enclosed. ·. · . ! :-. 
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• STATEMENT OF EXPENDITURES 1 
• Th~ follo_wing information is for the third year of the project. Information 

f 1 d d. h t• t reoorts. or previous years WdS 1 nc u e 1n 
To be filled by ICGEB 

Budgets as per original proposal 

1) Capital c~ulpmcnt US$······················ 

2) consumables US$ ...................... 

3) training US$ ...........•.......... 

4) lltcratu.-rc US$··-·················· 

5) mlscdlancot~S US$ ---················-

TOTAL GRANT lJS$ ...................... 

Please ltemltt tlae 
Capital equipment 

Computer 
network cards for above 
V:lccuum pump 
fraction collector 
desktop centrifuge 
refrigerator 

TOTAL 

e re spec 1ve 
To be flllcd by the Affillated Centre 

5,•mmary of expenditures • 

l) Capital equipment uss t~.,J.~.z .. .zz .. 
2) consumables US$ .. .4.,.?.~.~ .•. 5.Z .. 
3) training US$ ... 4 .•. ?.Q.6 .•. 6.fi .. 
4) Utcrature US$ ....... ~~-~----····· 
5) miscellaneous US$ ........ :.=········ 
TOrAL US$?.~ .. .9.Q.9.:.9.!L.. 

ca~es lU applicable) 

$ 4 418.86 
$ 180 
$ 3 410.20 
$ 1 301.26 
$ 2 500 
$ 382.45 

$12 192.77 

Training (provide names. duratlon of tralnlng. host 1aboratoryl Attendance to meetings 
Prof. Jeannette Steiner: attendance to the 94th General MeetinQ of the American 
Society for Microbiology, Las Vegas, U.S.A., May 23-27, 1994. ~ $1 444.32. 

...... 

Dr. Jaime Eyzaguirre: attendance to the 7th International Symposium on the Genet:cs of 
Industrial Microorganisms. Montreal, Canada, June 26-Julio 1, 1994, and the 8th Sympo-
sium of the Protein Society, San Diego, U.S.A., July 9-13, 1994. $2 762.34. 
TOTAL : $4.206.66 

Several students received training in the f~amework of the project. 
This did not represent a cost. A list of trainees is enclosed. 
Uterature 

ASBMB membership and subscrip. to Protein Science 
Subscription to Biotech. Appl. Bioch. 
Subscription to Enzyme Microb. Tech. 
S~bscription to Biochem. Educ. 1994 
Subscription to Biocnem. Educ. 1995 
ACS Membership and subscrip to Biotech. Progress 
TOTAL : 

$ 225 
$ 185 
$ 170 
$ 39 
$ 39 
$ 187 

$ 845 

•Please do not 5end Invoices. receipts etc.: these should be kept by the Affiliated Centre for future reference and sent 
to ICGEB upon request 
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