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Prot7 - GENETIC ENGINEERING OF SPIDER SiLK, Paul Kiekens*, Veerle van Wassenhove®
and Johan Merlens**, Universiteit Gent, Belgium, *Department of Textiles. Trchnolngiepark 9
9052-Zwijnaarde, *‘Laboratory for Ecology, K.L. Ledegancksiraat 35, 9000 Gent. [ mail:

paul.kiekens@rug ac.be

Half a billion years ago, spiders ancestors emerged from the waler and soon afterwards silk
was developed for several purposes. One of these was lo calch airborne preys in somatines-
sophisticated aerial struclures. The lhreads ol these aerial struclures can be very hin and
extremely slrong with a remarkable elongation al break. The intriguing properiies of spiders silk
are worlh 1o be sludied in order to reproduce the material via biolechnology. Work is being done
lo characierise silk from various spiders. Dala about the mechanical, structural and physico
chemical leatures of the prolein lilaments are being used lo manufaclure lhreads afler the
modei of the spicders. For this bacleria like Esherichia coli and/or analogous organisims are con-
siclered. The ullimale geal is lo copy amnd even oulsmarl nalure

Prot8 - FIBER FORMATION OF SILK, Jun Magoshi’, Yoshiko Magoshi?, Toshihisa Tanaka?,
Shunichi Inoue and Shigeo Nakamura+, 'Nalional Inslitule of Agrobiological Resources. Japan
Science and Technology Corporation, Tsukuba 305-8602 Japan, 2Nalional Inslitule of Sericul-
tural and Entomological Science, Japan Science and Technology Corporglion, Tsukuba
305-0851, Japan, *Japan Science and Technology Corporalion, Tsukuba 30§-8602, Japan,
1Facully of Engineering, Kanagawa Universily, Yokohama 221-0802, Japan, E-mail;

imagoshi@abr.allrc.go.ip

Silk fiber is a fine, lustrous fiber produced by lhe silk worm and other insecl larvae. This allrac-
tive characlerislic is derived from the spinning methods of silkworm. The liquid silk of the silk-
worm is a highly viscous aqueous solulion of two proteins, fibroin and sericin. The mechanism
of silk threac! formalion from the liquid silk is the action of shear stress and elongalional slress
acling on the silk fibroin, which caused the liquid silk (o cryslallize. Silkworms perform molec-
ular orientation control very accuracy by methods involving numerous sophislicated spinning
technaiogies. When lhe tip anlerior division of the silk gland is cul and fibroin salution pulled out
rapidly, lhe solution is converted inle silk filament, bul when it is pulled out slowly; it fails to
assume a fibroin form. This oplimum speed is lhe speed (50 mm/min) al which the silkworm
sways ils necks when spinning cocoons. When a silkworm spins cocoons, he nozzle calibre in
silk press is adjusted accuralely by four muscles al the spinning parl in the spinneret orifice o
form the filament in a lriangular shape thal provided the silk yarn with ils unigue luster (self-con-
trol spinning). 1t was discovered recenlly that the characleristics of the fibroin aqueous solulion
changes during conversion of fibrain inlo filament. The liquid silk inside the silk gland due lo he
change in the fibroin molecular mode loses viscosily nearer 1o the outlet, and the fibroin mole-
cular mode is delermined accurately according lo the increase or decrease of calgium ions (gel-
sol lransition spinning). When the liquid fibroin wilh lowered viscosity passes through the very
fine tube, tha orientalion of the fibroin molecules is arranged neally and (he fibroin concerled
into a {ransparenl nematic liquid cryslal (liquid cryslal spinning). Silkworms performs molecular
orientalion conlrol very accuralely by methods involving numerous sophislicated spinning lech
nologies, such as gel spinning, liquid cryslal spinning, sell exerted (fraclion) spinning. zone
elongation, and porous spinning. ion spinning by control of calcium ions, dry spinning, and

crimp spinning.
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DET - FUNGAL DECOLORIZATION OF TEXTILE DYES: EFFECTS OF GLUCOSE AND
DYE CONCENTRATIQN, Huanlian Can, lan . Hardin ancd Danny £ Akin®, The Universily of
Grorgia-Alhens, Georgia, *US Department of Agriculture - ARS, Russell Research Center -
Alhens, Grorgia, USA, E-mail: ihardin@fcs.uga edu

Six strains of while rol fungi, i.e., Phanerochaalo chrysasparium, Pleurolus oslrealus, Tr:amefrzs
versicolor, Phellinus, tremellia, Pycnoporus cinnabarinus, and Cyalhus slrecoeus, were pvaly-
aled for their efliciencies in dye decolorizalion. The aifacls nf gluconsa concentralion at 0, 5, 10
and 20 mM, and dye concenlrations at 50, 100, 150, and 200 mq/l were evalualed in :{qar
plales. Same of lhe lungi declorized the thyes al concentralions up 1o 200 mg/lin 5 days In .llu'-\
absence ol glicose, mos! of the fungi could nol decalorize dyes, and only i’lml!imm Itemellia
had the abilily of dye decolorizalion wilhout glicose -

DE2 - BIODEGRADATION OF BIOACCESSIBLE TEXTILE AZO DYES BY PHANE-
ROCHAETE CHRYSOQOSPORIUM, M. Adosinda Marting, Isabel Ferrera, Isabel Santos
M Jodio Queiroz and Nelsen Lima, Inslifuto de Bintecnologia @ Quimica Fina (IROF) llnivnrt
siflade do Minho, 4700-320 Braga, Porlugal. F.mail: mirpgedci.uminho.pl I

Azer dyes are important chemical polintlants aof industrial origin. Textile azo dyes with hinacces
sible groups, such as quaiacol and 2.6-dimelhoxyphenol, for lignin degrarding fungi wern syn
thesized, using differenl aminabenzoic and aminosulionie acils as ‘[lf'r'i?(‘l(r)ﬂmpor'lmlls‘ Trhn
inocula of [he beller biodegradalion assays wore oblainerd from pre- growth media containing
one of the synthesized dyes. The resulls wore evaluated sach 7 days. by Ihe decrease of he
absorbance at the maximum wavelength of the dye, decrease of Ihe saccharasn nnrm@nlrnlinr;
in the culture medium and by he increase of lhe biamass, during the 28 days of Aassay The
exlension of Ihe biodegradalion depends on (he saccharose concentralion used, on {hc;
degraded dye structure and on he dye presenlin the pre-growlh mediom, l

DE3 - SYNERGISTIC EFFECT OF PYRANOSE OXIDASE AND LACCASE [N THE BIO-
TRANSFORMATION OF ANTHRAQUINONE DYES, 'Maria Cosla-Ferreira, Philip Cunnah
';mri Paul Ander, 'Binlnchnology Dept Nalinnal Inslitule for Induslsial Engeening and
Technology-INETI, Esl. Pago do Lumiar, Lishon, Porlugal, E-mail: maria.ler'reira@ibqta iﬁeli pl
WURC Wood Ullrastructure Research Cenlre, Swerlish Univ /\qrig Srunncr:-: F;“O Bo; ?n;)ﬂ.
S5-75007 Uppsala, Sweden . o I '

Purilied pyrancse oxidase (EC 1.1.3.10) from while ot fungi including Trameles versicolor
Bjerkandera adusta and Phanerochacte chrysnsporiim radiced anthraquinone dyes h;;n; Iho'
nature of the substiluenls on the parent compnuikd as well as the source of the pymﬁéﬁp nxi:
dase dictaled the kinetics of the reactions. The rale and extenl of hindegradation of Ih;a .ﬂ es
was enhanced in lhe presence of optimised concenlralion of purilied cémrneminlly nv:-ziln\:j;r;
lacease (EC 1.10.3.2). The synergislic effecl of thase combined oxido-rediclive nrnzym.-;lir;
1eastions was found to be dependenl on Ihe physico-chemical nroperlies of 1he fyes (I C)MO.
redox potenlial els). Mrocess variables thal affecl the hiolransformation of these fdyns in- <imwj
latedl efMyent will also be reported. .
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