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intrinsically disordered proteins (IDPs) that can
regulate various cellular processes. However, many
reports have shown that IDPs generally evolve more
rapidly than ordered proteins. Here, to elucidate the
functional adaptability of CIP/KIP proteins in
vertebrate, we analysed the rates of evolution in
relation to their structural and sequence properties and
predicted the post-translational modification based on
the sequence data. The results showed that CIP/KIP
proteins generally could maintain their function
through evolution in the vertebrate. Basically, the
disordered region that acts as a flexible linker or spacer
has a conserved propensity for structural disorder and a
persistent, fast rate of amino acid substitution, which
could result in a significantly faster rate of evolution
compared to the ordered proteins. Describing the
pattern of structural order-disorder evolution, this study
may give an insight into the well-known characteristics
of IDPs in the evolution of CIP/KIP proteins.
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Wi Two novel catalytic domains of a-1,3-glucanase isozyme genes
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(CatAglFHI and CatAglFH2) were cloned from P. glycanilyticus
strain FH11 and heterologously expressed in Brevibacillus expression
system. The recombinant catalytic a-1,3-glucanase isozymes, in
termed CatAgl-FH1 and CatAgl-FH2 were purified to homogeneity
with specific activity 0.70 U/mg and 0.77 U/mg respectively. The
molecular mass of catalytic domain was estimated 62 kDa by SDS-
PAGE. Both recombinant enzymes exhibited the different properties.
The optimal pH of CatAgl-FH1 and CatAgl-FH2 were 5.5 and 6.0,
respectively. The optimal temperature of CatAgl-FH1 and CatAgl-
FH2 were 60°C and 55°C, respectively. TLC chromatography of
recombinant enzymes exhibited substrate specificity towards a-1,3-
glucan and showed endo-cleavage pattern. The major products of
CatAgl-FH1 were di- and trisaccharide. In contrast, the hydrolysis
product of CatAgl-FH2 was mainly trisaccharide. Each enzyme
activity on surfactants were stepped down when sodium dodecyl
sulfate and benzethonium concentration were increased. However,
each enzyme activity was stable until 60°C and tolerant against sodium
fluoride concentration. In addition, the pH stability of CatAgl-FH1 and
CatAgl-FH2 were in a range of pH 4.0-11.0 and 4.5-9.0, respectively.
The recombinant catalytic a-1,3-glucanase isozymes inhibited
formation of S. mutans-biofilm adhered to glass plate. Therefore, the
recombinant enzymes could be applied in oral hygiene products such
as toothpaste, mouthwash and so on.
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T X BEBEEEORBER RO LTS, KAFZETIX,
Pseudomonas putida KT2440 B3k 7 X /ligT ~—F¥ (Alr) &
Saccharomyces cerevisiae U D-7 X /-N-7T+®F /L T
A7 xZ7—F (N O 2 BT EZMABIANTET T AIFT
Escherichia coli Rosetta—Gami B (DE3) ZJEEHs#ail . HIA
W CHifEE &2 IR BLE &5, ZOMBXEEHNTL-T I /i
Z NTRETFNND-T R BRICEB L, EXEFMTDZ L2 Y
15,

7' A X K pEDH3AR (pETDuet-1/Alr/DNT) ZAEH® L in vitro
TO L-Met 725 D-Met ZJr L7z T BT /b-D-Met DARK % e
LT, BUEITFMAEELITO,. faothdth Th 5,
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K4 RNy

fRgHE P ITIS

WFoeRE AR AT e R

ZA hL Pseudomonas nitroreducens H¥y-7 V4 )b kT AN
7T —E O & REICBE T AT

ML y =T NWNEINVKT AT FHE—E (G6T) 1%, y-I V%

(200~400 “FFEFE)

MBI D y-INE INIEEMOT I BB DK
IS &Ly TN B B KGR D OG5
KOEWH D ELTHONDT T =2y VF I VT
LT 2 R TH Y., FEFEMNZIX Pseudomonas nitroreducens H
HGGT  (PnGGT) IZX o TEEEGHIND, 77 = Ak
DI T H T2 DITIE, PnGCT ORI 2 P E D1
2 i 3 A B IR S0 FE R AR I B o 2 s B A B B s
DMEND D, X BRAEREEARIT ORER. PnGCT 1XTEHEERAL
O HFET D 3 DT I/ BEFEK  (Trp385, Phe4l7,
Trp525) MRS IZBE G- 5 2 & R Sz, ARIF4T
L2 D5 HO Trp38s (ZHFH L, AEISIZ BT 2 AR5%HD
BB 2 AT LTz,

KIGENZ & D 3H, RERUT X > TH—b L7 HBR GGT D%
FIEMEORIES, HPLC & AW K RO 72 & of
R, Trp385 1% PnGCT DFHL, {HEHEM Ny - TNV Z INVT 7 &
T H— ORI G T HEETHD Z LR I LTz,
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R4 (PN 27N

EEHE Fil s

WF7eFt A BT

ZA bv TR & R & 9 D TR IR EREL O BE 8

RS CEMHMEFTEZERETOIMETELLIMTHL, TF

(200~400 “FFEFE)

WHIDOHZ X EEAREIIRG ERETH Y | RO =K%
BRTHDL VI, BFEEZLG0R, IR E OREIH
HEIhTWa, ZTEIMOEETh 5 Z £ IXBUMHES B &
THY., BmOPEBRILER 28>, —F T, T
LTHHSN T RWORBIRTH 5, ZEHE WD &
SEIREHME, mOIBLER, 7 BEAEO®EVIE
BEREE S IFRF T & 2, JeATHRZE TIRARFLEC ) & T - Bt
(FE#%) 2T TRy FIAMELZ D 5 L TRt DM
ERVETHD, TEMMEBEEE T 52 LT, BEORK
E A M S S E = B

FE 2 BAA L, BEEED O T 2 B E L PIERLAE 2 T~ 72
R, HWRR 2R T2 T 7 =08, BRSO ERT DL
& X UlEE, PR LREIX 2 E MBI I A N S 7
BEIEPED DN I b= o T2,
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K4 A YRR

BEHE E 5=

WFFER B R AT R

XA RV B N B ORISR b AR

R BIER A —7 > D1 OTHDHH XTI RRIRREN S

(200~400 “FFEFE)

MIRBEE THEA R IE A B 723 BFEL TV D, L L7
HUIRESIITWD Z /X7 BN ARG ITRIRIREED & D1
PO Thsd, B LT, RIRIRIEZ B L 72 L 5 7o HEZLE
PRAES M R MR I IAFEME R IR D TR = 6, 18 D
B2 WIS ENHE L WIS Th D, AIERY —7
N DR Z JRIF UL ZAVE THREETH - 72 DO TR 2 fR ik
TX 5N D, AF9EIL, EHEHWHZ L TH N
7B DWW 25 2 TR AL (WR) {412 & 0 2P A O
R EZAGNZT DL DT D, ARl X /7 B3Rz
bbb xF o &I MRICEET 5% /37 E Outer
surface protein A(OspA) D 2 DIZDOWTHITT 5,




6/7T T AKX —T 4 —F NFPERAZ—FESINE BHE—
K4, =1 B

fREHE g =

WFgeRH e T

Ay TR AL b R

M5 ML, AP OHAEE TEZOEMICER LN

(200~400 “FFEFE)

%, 24 R ORI CH 5, AMOTEB ORI TH | 2017
D ) —~ VR - ERED, AR OFEICIE bl 2
DD, HRIICER SR TW5, BEx 2R LR
BERSNTWDEH, 7 7377 )7 OAEYREHI S L -r
TREANATONT WD, — I, Bia T - & X7 B O#H
IRAR AR & o TRRW NEDEMRERCTH DS, T /NI T
UTICELTiL, 3SHED X 28 (KaiA, B,C) & ATP D
THERK 4L, KaiC 270 L7z KaiA, KaiB O AEERHIZE -
THHIEE 274, B R& Z &2, 2o IREIBREN
(in vitro) CHHEE T2 LN TE D, ZODAEYNFOT
TELTHLATEY, RES pH 22 82 AW ERA £ <
FET 5, LinL, [ENC L DAEDRGEI~OR BT mbi
TV, ABFZEIE, @EFOCHIE 2 & Okk % 727 F2BRIC &
STHLNTZT =00, YRR O T 7Bl 2 2t
P
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K R R

R E TS

WrFERt AR SRR

24 b IO REE M E DA RRICH A2 Y A 7 ARl E — K=
U L

RS CF Y e P A ArTAY X (A Ar = 7Y —

(200~400 F-FLHE)

N X = T=Fy) TREND ZMOBIR s VHEFETH
D, I—RT7 L—EMNAEWBEEREEZ A L CWD Z b,
REBERECERBMBEEZ WD v 7 U IS8T 5 K6
PEDBENT V= bFl & LTSN TE L, L LR s,
TV —NA— K= AEERCD T T ROSTIE, OB
B vFEMDI— 7 L—UDRRIVERD & LTHEE S,
JRFNEOHE CREENR o7, AL BIAERME LTELSE
— K7 Lb—uhba— RoU AREEEBEAKRT 2 FIEE ML
L. FFIH AREZRBREGIFNEL G AL 7 0 & R OIS it L7,
B ETHE L Wb mEmiEtER N 7 vdr g ) —)L
(TFE) HCOIPT Y —N I — K= AEORRN I S RIES
FIHL., B - BRIHNARER S — R A TF L onb, e
TIV—NEE2ETEZUT Y =3 — =0 AEOERIZHKD
L7,
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K4 fH i
fEEHE e Hx
IR A BRI SRR
24~V EIHMEKDTDDOHFESFMAETIZEBIT 5
X)) TRE—NEOD T Tk
W m B E RE AL S VT S B BRI AR S R SR SO I B

(200~400 “FFEFE)

R EIRIAS RO N D EHEREH Th D, TOERMIEL LT
IS AN T OB SN TWAERERICH L CEBS B
A WD FEMEILS HNbBR TS, LavL, 21
T 57 LG TRICEE L EROREEMZHEHT 2
7 PUGEE BT L EPMEE L, L0 RN FEORBE N E
FNTW5H,
INFETHLITIX ) T X =L (QA) 2 WD EEX
R A REERE L T\, RIETIREY 2 igs
FAWT QUA ZiEMALT 5 2 & CALE RN IR FE 2 8 A
U, SOUGRE FRNEMIT 5 2 & 2 <k x e BEHEFEALA N
Bond, SR T QA OFEHALANZ SV CREISHRFTT L.,
RS T C b RS ETT D Hri- il 2 i L7z, R
FHEHWD Z LT RO FETITHNWD Z LD TE )
ST = T —T VDB AN RIREIZ 72 0 | AEWiE R
FIZROND 7 T EEBRINIRIOND X 91T oTz,
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K4 NRERH, HE AR, 29105k

fREHER Ky FAF

WrFeRk R KER

ZA Fv LS VB EEPERG R4 0 7 2 IV BRDZHR
RS

(200~400 “F-FLFE)

BRI 2 M AALEFRIEICB T, HEER FRZ LD %k
MESEICRAETHZ ERMLNTEY . BEPOBEN72M
IACEIRIEETTS ECRIE 7o TG, 5-7vFr T T L

(5-FU) IZmbBEHINLIMDBAHD—D>TH LM, 5-FUIZ L
DAVSEREE R O B D 50~80%(Z FHES 22 Tl & £E 5 B hM s
I, ZOZ EIE5FUOBESTIEAZHEHR Lo TND,

TNZ I CERIT CREFINIIIELAT S RN TERK
Sk & e AR PRBERE ORRERICEE G- L T\ D Z & h AR
BN TWZH) 7 7 eEEZbND, THETIT, 7
2 UBNE R ETLET S Z &+ Rk W & T
T D2 LICIVREDIES 2RI D 2 & 8
HENTWD, L, ZZ I RO LE RS %t
THREER DO A B =X LAOFEMIZONTIEIA 2Tl e

o T, AWHETIE, 5-FUBELBRIZBITL 7 V2 I
DA RPEIZ SOV THETT %,
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K4 e K

FEHE R =

IR L KPR

2 A kv B XY ORISR TEME & MRS MR R

ML FER I 2 R TEICOWTIENZINZ D Z & THREKNZE

(200~400 “F-FLFE)

EALT D ENLhroTWET, R HOMEETIL, ¥
NITBFIZENEMZ, SEEEDR L X, Thbbar7x
A= a VOB EBE L W E T, RBFIE T, HE
g MR SR ALIE (ALS) DIZHR < Bdd D TDP-43 % /X7 E |z
DOWTHEEZEMN 2R L TWET, @ES)NR EEZHWD
Z & T, AT RROFEMRSEE R S ZONREESS
AN FBEMNTT 5 Z EBFHETT, ZOFREEZHNT, &
PP RAZAE 2 D & & B2, TDP-43 D5 e B ERE & D iR
ZHBELTCWET, ARFZEIC I Y TDP-43 ORFE D FRALIZHE
HEREOENRLDZ RN LT,
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K4 B B

HEHE el 5

FseE A R

A kv EESINA YA = A DOHTER

Ry SR A RSy T REE A FESE CTIE, BN & AW TR 5 )

(200~400 “F-FLFE)

A T A = AWEN D MAI 72 BIFETEDORR S Z B L
T 5, EIHFFEN TE DRI (N\MR) LH9 6728 &4
AR IEE R B 0 | 2y oM, R L~V TOES
WVEWFIEAIRETH 5, FFIZ, RSAEWRFEH I BEE S 25 #
VXY OREIECHERE DO RFZE, BB e &/ INEhi) O 3bE LK TEE)
BT 225, HEHWERIZOWTHENT 5,
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K4 T

fBEHE /N TR

WFEE HEpF s R

24 v AAV2/6 transduce to cone photoreceptors

B 7T BEFET A VA (AAV) X, B R ~OJFEE D T <

(200~400 “F-FLFE)

B FEANRYICOI ) ZHRT 5720, Bl FREOY —L
ELTHIFF SN TWD, ARFZETIL, AAV2/6 D~ 7 AfERE~D
B FEANZRE Lo, £ ORR, MEEHER G~ DYt
M 2 ffesB U7o, ASRERIE, SLEERFZEIC 31T 2 ME st (ARt i
~ORRA BB BN T, b= "= KRN
& D FERGIANIL D ZEMED R R CTHAE T~ D HEIEE B D AR 1R
WOV —LE LTHHIR SN,
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KA erx  #FE

fRH#E TR X

Gl SEETRIER

ZA kv B3 LB R 2 S LTI 7l = o BB RT U — v
T B RIEDR%E

R TV—=AT I UEEANKT S HEE LT Ullmann K6

(200~400 “F-FLFE)

X° Buchwald-Hartwig 7 X /LRGN &V | BRI, T 3£
DA RICER D L < b s FEO—> & L TIRIAW 7B
THWONTE 7, ZNHITENTZAKRTIETHLHDD,
FEROFROBERBMENMVETHY , TV =TI DL

0 RhRA R B TIENE TN TV, ITHEICR Y | 4@ il
EALHIE WA Z & T, HEER C—H ATk L CiER:
C—N FEBRZEANT DR TERRESIND LT
7oy, FRBEEIERE MR 2 &0, BEFR EICH M RO E AN
WBEZ2 ) JFFZhROIE TIZ OB N A2 L Y diEDORH
NWHoT-,

REJE Tl = 7 3B SOS AN E AR B LA & Bl KOG %
AU, BEMES ZREOEWISHITH 5, YHFFEE T,
HBIF T 2 7 B SO0H 2 I W D 2 TN T 2 N
EEAT LT =Y = NVEOMNGERIEZME OBz Xk X
vR T2 ARNENELNSZ EEREL TS, &
b, HEFEACEME T I RER L OMEEFTRLEZ D72 OEE
BT 7D o 7 EDT ) =T 2 DERICB W TE:
JEARSLR 2 ERE T 5 3 v BRI A B LT,




