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Abstract
Cellulases and xylanases are widely used in various applications such as in laundry and waste managements;

and in various industries such as candy, food, drink, and pulp industries. In previous study, the genes which
encoded endo-1,4-beta-glucanase (ysdC), endo-beta-1,3-1,4 glucanase (BSUW?23 10175), and xylan beta-1,4-
xylosidase (xynB) from Bacillus subtilis subsp. spizizenii str. W23 were cloned into broad-hostrange vector
PMMB67EH, in Escherichia coli Origami cells. However, these protein can be processed unproperly in Gram-
negative bacteria differ than in its native Gram positive host cell. The aim of this research was to study the
processing dan translocation of these native proteins in Bacillus subtilis subsp. spizizenii str. W23 and in E. coli
Origami transformants cells, by in silico study dan expression study. Analyses of signal peptide, protein
processing and translocation were accomplished by several softwares, i.e. PrediSi, MHTMM and SignalP
softwares. Expression study was performed by growing cells in Luria-Bertani (LB) broth with addition of
carboxymethyl-cellulosa (CMC) or xylan as substrate and isopropyl--D-1-thiogalactopyranoside (IPTG) as
inducer. The expressed protein was detected by sodium-dodecylsulphate-polyacrylamide gel-electrophoresis
(SDS-PAGE) technique or by activity assays towards its substrates. The result showed that YsdC,
BSUW23_10175 and XynB proteins were over-expressed in E. coli Origami trasformants cells. The YsdC and
XynB proteins were expressed as fully active-extracellular enzyme protein, however BSUW23_10175 protein
was detected as intracellular un-processed prosein, that is differ from its native and predicred.

Keywords: YsdC, BSUW23_10175, XynB, Eschericia coli Origami, Bacillus subtilis subsp. spizizenii str. W23,
expression study

PENDAHULUAN gula-gula yang lebih sederhana untuk proses
Enzim selulase dan hemiselulase banyak fermentasi berbagai bioproduk (Mtui, 2009;
dibutuhkan masa kini untuk industri makanan Levin et al, 2009).
dan minuman, pakan ternak, tekstil, laundry, Limbah pertanian kaya akan kandungan
pulp dan kertas; biofuel dan biodiesel; industri karbohidrat  terutama  dalam  bentuk
berbagai asam organik seperti asam asetat, asam lignoselulosa. Lignoselulosa terdiri dari 3
butirat dan asam laktat; polihidroksialkanoat komponen utama yaitu selulosa, hemiselulosa
(bahan bioplastik); pangan dan pakan; obat- dan lignin. Selulosa, menyusun hampir 45%
obatan; biosorbent; dan berbagai produk berat kering kayu, terdiri atas monomer
lainnya (Mtui, 2009). Selain itu, enzim-enzim glukosa yang terikat secara linier dengan ikatan
ini juga diperlukan untuk mengurangi limbah B-1,4 glikosida membentuk serat (fibril) dasar.
rumah tangga, pertanian dan kehutanan yang Fibril dasar saling terikat dengan ikatan
banyak mengandung bahan lignoselulosa. hidrogen dan van der Waals membentuk
Enzim selulosa dan hemiselulosa (baik hasil mikrofibril yang diselubungi oleh hemiselulosa
pemurnian atau masih berada dalam selnya) dan lignin. Mikrofibril berkelompok bersama
juga banyak digunakan untuk = penguraian menyusun serat selulosa. Selain susunan di

berbagai limbah berlignoselulosa menghasilkan
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