Y
s

o Y a A‘ [ A = = ¢ a
minﬂ‘nmq‘nﬁunzanumzauummwammm‘lﬂﬂammmsu

a o ¢
InalaBansiumwersaain Paenibacillus sp. NU3oUMEVIUE RBO1

'371mﬁwuﬁﬁt@uEjaimiﬂynéll;m;ﬂl%miﬁmmﬁmumﬁm%
VbR btV ETREE]

Umsdnu 2545

ISBN 974-17-2913-8

a a A" ~ ~ o
fuanTvesnaLINNIMEAT HAINIUIUNTINGIAY

1210482314



PURIFICATION AND BIOCHEMICAL CHARACTERIZATION OF
CYCLODEXTRIN GLYCOSYLTRANSFERASE FROM

THERMOTOLERANT Paenibacillus sp. STRAIN RB01

AUYANYNTNYNS

A Tﬂems Submitted in Partial Fulﬁl ent of the Rewlrements
o W hbi bl Wﬁ%ﬁﬂrﬂ odhikdy
Department of Biochemistry
Faculty of Science
Chulalongkorn University
Academic Ycar 2002
ISBN 974-17-2913-8



Thesis title Purification and Biochemical Characterization of Cyclodextrin

Glycosyltransferase from Thermotolerant Paenibacillus sp.

Strain RBO1
By Mr. Wanchai Yenpetch
Field of Study Biochemistry
Thesis advisor Associate Professor Piamsook Pongsawasdi, Ph.D

N W72
J aniversity in Partial

Accepted by the Facultywof

Fulfillment of the Requiremen

of Faculty of Science

1othiphichitr, Ph.D.)
Thesis Committee

) an
|"

ipaporn Limpaseni, Ph.D.)

UL AN
AN mﬁ%ﬁ"ﬂeﬁ‘ﬁﬁ ENaY

(Assistant Professor Suganya Soontaros, Ph.D.)

H |
I (Assistan Professo

‘VWM P"Nr?cm freev... Member

(Manchumas Prousoontorn, Ph.D.)



Sus Bumes: msilfuSqniinzdovuzauidmauniveslalaamndniu
Inalndansuaersdon  Paenibacillus  sp.  udoumiowug  RBOI
(PURIFICATION ~ AND  BIOCHEMICAL  CHARACTERIZATION  OF
CYCLODEXTRIN GLYCOSYLTRANSFERASE FROM THERMOTOLERANT
Paenibacillus sp. STRAIN RBO1) 8. 13nw: 591, 3. Alouqy wiadad:  wih
ISBN

"lcﬂﬂamnqsmu'lnaiﬂmammmvlmsﬁ(CGTase)Li‘Iumu"lcnmsaﬂ;]ﬂsmmi
wavuuda i la Inaendmsu (CD) Lmﬂmiuwusﬂumuwuﬁ RBOI Fafauonainiothiou
fm¥ays Uszmalne nﬂwﬂwmqw Yudowmsgasudoutls aodunl DEAE-cellulose naz
Bio-Gel P-100 wmu'e)u"lmumqmu fiuenaianunae 35 wesidud wulal
ySqninaawouTysiu 1 uowd DS-PAGE UALAAY 1 LOUNANAY 2
1DUIDIVU native PAGE Tﬂtm ﬂN’d ’Jﬂl ’m (dextrinizing activity) uAazIaY
ﬁﬂﬂﬂltﬂﬂ«iw’lﬁuﬂs:mﬁnﬁ ¥y ‘ e o ocusing AvudueuTysAundnil
A1 pI 5.2 naz 5.3 dauuanlils 7 X §iliial 3 isoforms ATVIAIIAL 1IAMS
fiououlaidae PAS wiriTiouddiiuUd! 36 J0fouduaiaT soluble starch W
Ranansual ieasinaoud J | 1.0:1.8:0.4 tou 1f3i pH uaz
qumgdimngaulunsifeg 1zat10n fiv 5.0 uaz 65 °C @

U§A5e1 cyclization Ao 70 1oy @z M3V URNG1, CD:TCE v 7.0-9.0 uag 55 °C (ot
eulydlin pH 7-9 Tusguy ' \\ ou'lifanalinendineglszunm
80% luvaziidioviueu losifusollible si 206 @130 i wueu lml liiFonendlfaoay

detu B 60 Wt noadinaRauidy-20s saoziiTudomsniiisumnziiie
wguinsaozdl Tuddgy Taotuol S o 3 1Ak 0.005 Jaalua1s ves l-ethyl-3-G3-
dimethylaminopropyl) carbodiimidel thylpytocarbonate (DEP) uag N-bromosuccinimide
(NBS) Fasumz ﬂﬂﬂiﬂ“’ﬁ A5UT Nt Wuaudiey wodneu leziduien
Adananua ietloaiig fiomuas iy a- msdaulamunmsgyide
HPAAINAAAY DINWAN 154 sazn3y Ty Wlunsaesi
Tuﬁﬁm“luu?nmss’wm@;"lmu ;DS 535, c’?su, wazisuee lilensansdl

Tumﬂmm'nsummﬁmuai}mm mu"lqm'ﬁﬂamﬁ‘hmudeﬁmmwﬁiﬂsm%'n a-1,4 nglaa Tay

G3 Wudumaspia wurneulwitlszans
NN (km/Km m o199 gﬁ; ﬁﬂaﬁhmueuﬁuﬁ AMd

nyudoy (k) AfidaannTiuadofy o g mdmsu B- = y- > o- > s Tugiiveyius n

e SRR Aol 1AL} s



## 43724035523 : MAJOR BIOCHEMISTRY
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Cyclodextrin glycosyltransferase (CGTase) catalyzes the conversion of starch to

cyclodextrin (CD). The enzyme from a the egant Paenibacillus sp. strain RBO1 isolated from hot
spring area in Ratchaburi province, Thailg as| d characterized. Purification steps involved
starch adsorption, DEAE-cellulose, and Bio-G -100€0iu hromatography. Final purification fold
was 47.5 and the yield obtained » ; he puri howed a single band on SDS-PAGE
with the molecular weight of 65 k : major with two minor protein bands which

i T i A \ \ bserved. The result suggests the
existence of 3 isoforms of the sag f £ \'s V cy showed small difference in net
aif clogéd seldtite l "k \GE. In addition, by isoelectric

focusing, two major bands wey 1 at pl of* : ninor band at 5.1. The enzyme was

found to be a glycoprotei Pos ining withiPAS. By HPLC analysis of reaction products, it
was found that this CGTase Jiydrg 0t:B:y-CD in the ratio of 1.0:1.8:0.4.
Optimum pH and temperature foF deXtrinizing acti v »»- 65 °C, for cyclizing activity were

'he enzyme was stable at pH 7-9 and
) °C, in the presence of soluble starch
substrate, no activity was lost after lh

ific_reage ts to identify essential amino

“while only 20% was lost after 60 min. The
enzyme was chemically.modifie
acid residues. Incubatigfiwof the —enzvme for S min—v 5-2nd 0.005 mM of 1-ethyl-3-(3-
dimethylaminopropyl) eaboc (DEP) and N-bromosuccinimide
(NBS) which were specific for carbox: d" {ryptop residues, respectively, led to
complete loss of enzyme act1v1ty In the presence of protective substance, O, -, or Y-CD, the loss of
activities were r tophan were located at
the active site. Iﬁ uﬂviwgwte w‘gﬁﬁﬂ erine were not important
residues for enzyn‘”actmty The enzyme w s found to be specific for substrates with 0t-1,4 glucosidic
lmkag etic.pa on CD coupling
ST
(k) shovsed similar trend as that of B- = y- > o > modified CDs. The result from urea-induced

denaturation of CGTase suggested that multiple forms of the enzyme did not arise from different tertiary

—

Q..

structure of protein.
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