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Abstract

Various recombinant deletion mutants were constructed from  cycloinulo -
oligosaccharide fructanotransferase(CFTase) gene of Xanthomonas oryzae #5 .
The mutants were expressed in Escherichia coli DH5a. We were able to obtain
three recombinant proteins were purified, and examine their CFTase and
hydrolyzing activity. N-terminal deletion mutant had both CFTase activity and
hydrolyzing activity. however, in C-terminal and N,C-terminal deletion mutant
disappeared CFTase activity, but hydrolyzing activity remained. From there
results, it seems that the C-terminal region(amino acid 1173~1333) is important

for cyclization.
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Cycloinulo-oligosaccharide( cyclofructans [CF])= 6~8¢] D-fructofranose?} B -(2
—1) 2%e=2 AAL cyclic oligosacchar’idec’l tH(CF6, CF7, and CF8). o] CFe +
== cyclodextrin® fFA}ste] 98t 2 2]F Fololl A {F&351A o]&2 & Ak CF
+ cycloinulo-oligosaccharide fructano transferase(CFTase)?] intramolecular
transfructosylation ZF89l 23] inulin®® A4 =o] R}l CFTasex= B. circulans
OKUMZ 31B, B. circulans MCI-2554, ¥ Bacillus macerans CFCl S99 #F=Z %
B ®3 @ 8 Aok

CFTasex inulin® 2% ¥ cycloinulohexaose, cycloinuloheptaose, cycloinulooctaose
£ A A3 = cyclization ®+3, cycloinulohexaose?t GF3,GF4=Z% & DP2-109]
fructooligosaccharides S A4 &t coupling ¥'3, GF39t GF4Z% & DP5-109]
fructooligosaccharides & 4§48}= disproportionation ®¥'$ , CF63 F6= ¥
F2-4& A4 3+ hydrolyzing 98

2 7= Xanthomonas oryzae #522%E] CFTase FAAE F293ld ¢E7)4
L %3 ¥ Aok o] CFTase U A2ZHE recombinant deletion mutantE T4

BAAIA, CFTase? fuctional domaind SA4L 937 2 23S B3,

S Zu|dl= multi fuctional enzyme®] T},
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AL dF 2 #F wlY¥: Xanthomonas oryzae #5= 2% Inulin , 2% Yeast
extract, 0.5% (NH4):HPO4 0.2% NHH:PO4 0.05% KCI, 0.05% MnClz-4H20, 0.05%
MgS04-7H20, 0.05% FeS04-7H20 , pH 7.0, 37Cel A wjF3Azn, SFd5F= E
coliDH5 a [supE44, A lacU169(@ 80 lacZAM15), hsdR17, recAl, endAl, gyrA96,
thi-1,relAl] A}&3+9 1, vectore= pUCI8/192 A&3tHth FA A A= 30ug/m 2]
ampicilling 7} LBul x| ol A vl &3S o}

Recombinant DNA techniques : PlasmidtE QIAGEN Plasmid Midi Kit& A}-&
3l FZE39t. Gel electrophoresisE TAE buffer(40mM Tris-acetate, 1mM
EDTA, pH 8.0)2 A}-23tod Maniatis5 <9 Wel] w3toem, agarose gel’d2] DNA
HAHL Gene Clean Kitg Al&3stq FZF 343t polymerase chain
reation(PCR)2 vent DNA polymerase(NEB) @ KOD DNA polymerase(Toyobo)
g AR&-sto

Recombinant deletion mutant clone?] 4¥: PCR product® pUC18/19%}
ligation AlA 2w, FHAAINFTE= ampicillin (20zg/me), isopropyl- 8 -D-thiogalac
topyranoside (100mM), X-Gal ( 20mg/m¢ ) &3 LB agarollAl ¥4 colonyE A
H3te LBelA 2d v F  wiFEEF AL inulin®d W& AlA  paper
chromatography( n-Butanol : Pyridin : Water = 6 : 4 : 3 )22 CFTase =+
inulin ¥3l5e] e FHAAJFE AEsAH

DNA Sequencing 2 Computer Analysis: Plasmid pUC18/199) subcloning A] 31
CFTase gene?] ¥g71uid 2 recombinant deletion mutante] G7lwid <A
ABI PRISM 310 Genetic Analyzer (Perkin-Elmer)ell <]3}] dideoxy chain
termination method® 3} . Nucleotide <€} amino acid sequence 42
GENETYX-WIN 3.1 software program2 A}-8-3}3t}.

Overexpression and partial purification of recombinant protein : subclonig
¥ recombinant deletion mutant2] gene2 pET28a vector subclonig 1711, E.
coli BL21(DE3)pLysS ¥ HMS(DE3)pLysS @l 32 x33% . recombinant
protein® NZCYM brothol A 1mM/m¢ IPTGZ +% 2&A]7) 3, Histrap'™ kitS
o] &3l #e AA A

23 2 3

G E ¥ CFTase 2 endo-,exo inulinase®} homology ¥l3: Fig. 1 o] Y&t
H v}l o] CFTase= B circulans MCI-25542] CFTase X+ Bacillus
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macerans CFC1%} o}m| 4t wjFol|l lojM Zhz} of 72% E& 96%°] 2 H| &9
homologyS Ygydtt. ze8lm  Psudomonas endo-,exo inulinase <&
conservation region®l| A ¢F 50% %9 homologyE YENHATE ]2 % homology
Ax22E fig 37 & recombinant deletion mutant® T4 5% ¢},

xo 359 KISNKVOEHYNNKLYVEVVDKRSNEAS IAVDSFOASGKGT | PHINLDEGAGKXALEX VHNL uu
ac 522 QISWXVAEHYNKXL YVKVVDOSGDAG I AVDGFOARTEG TV VHLGLDEGAGKKALEEVRNY 58
:-nnn : HNTEDTGL ! AYMSFDEESGKTAVDV IGKM 30

exo :
KMEX T 1 e g

1

R X0 : neamE 200 I RS AT b K
x0 419 RHDVNYVFSNARYMASKOPRNTPRG IXGGALLFDGYSNY T EVNANDTVPVSDALT IEAWY 478
BC 562imV"WleMVHAPKDPNﬂ‘PIGVKGGALLmYSI’Y!!XDAD!TWVSDALYX!AW 641 -
Pendo 31 NDSIDYVFWHARFKASSDPQ-RRXGISGHALLFDGYSTHT KRSADOTGKPENALTLEAWY 89 BM amardh S0 EENNTRIR SRS ONNN ¥
Pexo 1 o

MEX T 1 Q
AsLev 1 o BC B ki LY ORI, T}
X0 479 . APRSYEWGDGNKLSAT VNGSDQDKAEGF SLOMYRHGTWSMQVG 1 GOQN IQVHVKDHPLEX BM

42 APRSYEWGDGNKL AT VHQSDADKABGE ALGHYRHITRELONS IOGRUICARVIDHPLEX 01

BC

Pend S0 VNOHDREKXEGF I PX 149

Fendo 30 EWGDEQRLSA 3 Db~ endos | S SRR
KMEXI

BSLEV

1 o
1 o

LNGEEVASGATPVNVP I TPSTESLI IGKNNKP 590 Psudo - exo : lﬁ
LYLNGEEV. ATPAGVP ISPSGESL I VGKNNKF 753

ASO,
VYLNGVEVASKQTTAKSTITPSAQDLLIGKNNGA 209

H
o
xa 1 : VELAGVFSFWNMFSGLLDEVKLUNKALTNQEILAGYESVKAL HGGSIPKILMADIDEDPSY 650 Fig 2. Comparison of amino acid primary Structure of CFTase with
BC ELAGLF SENNFSGLIDEVEVHNRALTNGEILAEYESAKALHGGVVPEIPNADIDEDPSY 813
;-mo vvuavrsumnmunzrxxvuulsnzlmmnvrvmnrsvvvuuw% 26 .
exo FT: -
R CAavIAsvINKRDCISKAL DY 32 other CFTase and exo, endo-inulinase.
BSLEV FSADAADSSY 29
XO. X oryame endowmbnase; BM, Bunacerans: BC. 8. circubans CFTase Pendo-ends, Prmucsdolens
X0 &5 Arig HE DGPFWH-QINWGHNYSDD 707
B L3, OVHMALEE . b s o2 endo-inulinase. Psudo-exo, Pamucidolens exo- inulinase
Pexo S KFREQFHFTPET! VY=Y EGE. PMHNGHA!
KMEX T S TIMGTPLYMGHAVSKD 92
BSLE PHHWGHAVSKD 85
x0 e = = RMONP VI PYTA~~GN 751
R A--GN 914
Pendo ¥TA—-GD 370
Pexo FTHADKFP 113
KMEXY WILS 145
BSLI 13
X0 24 DLSDPYLEKWVKYPKP- ~~DK 804 XuolPel
BC bstxrnnmu-"—wun"u:omxwzr-mmamx Y———-DE 967 EcoR 1 g
Pendo 1 BARSTF A LVHWV! VOQORVGKI K 424 ¥ v
P.noz DSGRPRORASL —— - “ TEY- z—mnunz - HEK :gg wild
: DRy CFT 3 RPN
BSLEV 6 E-G-— QS VI YE 179 'yw Lo &mm u*
= S EcoR 1N 1 Xl Pat
Pendo 481
Foxe 2% AN mutant
227
xo ~TD-5-TGKGK- Y~ I FMINPHEKPENVPPANDVGRDVEVFYNIGTMDRDNFX 913
BC 1 {LPLG -~ =TD~: KKK ~~H-1F I INPHEXPENVPPAXDVORDVEVYYNIGTWDRDNFR 1076 AN- A C mutant
Pendo 3 ——~XD-X-KGHDK- -HoVELIZS-— P—V—GAG-A-DVEVFYWIGTIDKEQFR 522 oy
Pexo 209 FI ~VD~-G~DRNRK: SDEY
KMEX T DSVVDS NS SDSKPDSANVL FVST -NPGGPLCASVTO -vrvuunamrr 358
BSLEV 228 FELP ———Vb—ﬂ-." K ~K=WVMOVSVGN-GAVSGGSGMO - VGOFDATHFK 271
.
xo 14 °F QEAP: V'-LYAL!ZLV""‘ SL 970
BC ¥ -LTAESGLVTPD-GRTVVFSHVGNVRTPOAEYOSGWAHNLAL 1133 AC mutant
Pendo 23 : F I PDONEPQL T u-mrmrmuxunumgunmvmnmL 58
Pexo 254 W ANHTPTEIWRSANTI 312
XMEXT : ALOTEFNTP—N A ASIeOVAGAAP TOPMRSSNST 351
BSLEV NENPPNKVL WLGWMSMWQYANDVPTSPWRSATST 330
x0 ANQLIKNVEGDILETVMET 1027
:C-‘ REDGRLG YII‘;V GDMLET TLFL a°
el : TRLPQTPVTEL ESL AL EXLEMIKDE VT THONVL-SHTSODIFE] IAEF 371 Fig 3. Structure of recombinant deletion mutants.
KMEXI 352 SITHNYTVTSENGKX IKLDONP - 409
...mnwmvmnlm?sxmnﬂs'mvummmnmm 390
xo 1028 D DRTXSS IDPDVRV

D-GrOGGY
BC 1951 Dpo--EAGKFGLRY nsalwtnan:sbsrruvunxssx Drnvlvn-srmcvvu 1247
Pendo 638 EPG--TAKGEGIKVRRSPGGEEETLLY! RMXTTL!

VING:
BSLEV 301 KVSPGSAAEFGFXVRTG—ENOFTKVGYDRRNAKL FVDRSESGNDTFNPAFNTGKETAPL 448
X0 1085 | LXGEN-LKLH! oL 1143
248 : LDGEN-

BC ) -1 n_nnsvv:APmYlanvwouvnsu:Lmnmxwxmwm 130
Pando 695 LNGEN-LKIHIYLDRSMIEAYANGLESLTTRAYPSRPDSLGLOI WGDGSVSVKSHEVWEN

o 427 IPNONRIONMIFYDRSSVEY FONNGEL THIDE 1FPDODSS TOTEVY AL e e oe KENY = —n
KMEXI 461 F-LDRGNTK1PFV~-KENL-FFTH--QLAVINPV-SNYTINVFDI vv e soz
BSLEV 449K LRIFVDRSSVI TOLILP

X0 1144 NALTGKPAAPVY TELF TGWITEGDAFONVHVINTQFFW 1203
BC 1307 NALTGEP AAPVVVPENWDNSVYKDT TEL ! DAKPRY, 1356
Pendo 784 NSAPG-PTVSAYIFEGMADGVOT

OIN ——
oK TELYEDM -;—smmsm%l-cr.-mu-snn-uvn 205
FHSNMTGWT TV

TRUKSET INPLXKVMGT T~ TWADT 1 EGKQGRSDGDST

Purification of recombinant proteins : wild type protein % recombinant
protein2 E. coli BL21(DE3)pLysS ¥ HMS(DE3)pLysS &3 23 A|# Histrap
kit 2 G-100 gelfilteration , Hitrap Q, Sp ionexchangeS ©]&3ls 22 AHA 3t
o 22 A" oA Bxae Zbz; 148KDa, 106KDa, 88KDa, 103KDa ittt

A A¥ recombinant deletion mutant®] CFTase®t hydrolyzing activityS 2<!

!

3t © 0, N-terminal deletion mutant:= CFTase®} hydrolyzing activityS e}
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WA X7+ | C-terminal deletion mutant®} N,C-terminal mutant®  hydrolyzing
activity?t e WA

29

Xanthomonas oryzae #52% 8 824 ¥© CFTase ¢ functional domaing]
2182 93] CFTase? recombinant deletion mutant® 4 3}31l, recombinant
proteing £33, AA3ATG. 2], A recombinant proteine] TS =
A3 A3} C-terminal®] deletion ¥ mutant: cyclization ¥H8-°] A4 =)
ot} o]} & A= HE CFTase? C-terminal € cyclization ¥F&9 F8

3t functional domain ©]t}.

3

g

1. Kushibe, S., K. Mitsui, M. Yamagishi, K. Yamada, and Y. Morimoto.
"Purification and characterization of cycloinulooligosaccharide fructano-
transferase(CFTase) from Bacillus circulans MCI-2554"(1995), Biosci.
Biotechnol. Biochem., 59(1), 31-34.

2. Eom, S.-]J., Y.-M. Kwon, and Y.-j. Choi. "Molecular cloning of Pseudomonas
sp. inulinase gene and its expression in E. coli"(1995), Kor. J. Appl. Microbiol.
Biotechnol. 23(5), 550-555.

3. Kwon, Y.-M., H-Y. Kim, and Y.-J. Choi, “Cloning and Characterization of
Pseudomonas mucidolens Exoinulinase”(2000), J. Microbiol. Biotechol, 10(2),
238-243.

4. Laloux, O., J. P. Cassart, J. Delcour, J. van Beeumen, and J. Vandenhaute.
"Cloning and sequencing of the inulinase gene of Kluyveromyces marxianus
inulinase var. marxianus ATCC 12424”(1991), FEBS Lett. 289(1), 64-68.

5. Martin, 1., M. Debarbouille, E. Ferrari, A. Klier, and G. Rapopport.

"Characterization of the levanase gene of Bacillus subtilis which shows
homology to yeast invertase”(1987), Mol. Gen. Genet., 208, 177-184.

— 730 —



