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[ Abstract)Objective : To clone the whole encoding sequence of the uricase from Bacillus fastidious. Methods ; According to the N-ter—
minus amino sequence AERTMFYGKGDYV from Edman degradation,bacterial uricases bearing similar N~terminus were sought in
NCBI database by BLASTp;through multiple sequence alignment,two short conserved peptide fragments were found,one close to the
N-terminus while the other close to the C—terminus. Using the known N-terminus and two conserved peptides, degenerated primers
were designed for cloning the encoding sequence of the uricase by PCR;the resulting fragments were inserted into T vector for se—
quencing. Results ; After the adjustment of degeneration of the primers according to the code preference,the encoding sequence of the
uricase was obtained from the sixth amino acid residue to the termination code. The translated enzyme contained 322 amino. The con—
served peptide fragment ATDSMKNFTI started from 70th amino acid residue while the other conserved peptide fragment GKVYTEPR
started from 290th amino acid residue with the mutated sequence of GAVFTEPR. Conclusion ; The encoding sequence of the uricase
is cloned rapidly by degenerated primer PCR. ' ’
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Bacillus fastidious ATCC 29604 F g 1 F1 g 4
PREZES , B8 A & F) 7 20 8 i 5 JRER & &, B
FENEE N 5 12 MEEMRREC E T Edman [F#
Wi gRAEe0, {HIvH N RIRES A RIS IR R, R
B MK TR GRS T A A RESC B RIA, kR
B ARSI E TR cDNA SUE B HS R H
BASTE , FIE R o B R s B M AR Ak
FMBERREEF RRTH . INXIRREEEER
P35 HE IR Z B A R P, WA %
RFFEFIRIRIH5 14, 8 PCR B3 52 e I bR AR B
FIF IS X, BB Ry PR Ea e ek
HESFF . ¥8 Edman FEEITZURERES N 3% 124>
HEMREFS], B BLASTp M REUEE , £ 558
BC L XA BT N 3575 510 AH U >70% ) 41 B4 PR BR B
KA 2 MRPEREE, HISEIL N ¥ A ATDSMKNFI
FIEENL C %89 GKVYTEPR, 2 3CHRIE AIX 2 ¢
SERRB R ELH N SRFFIiR IR 3514 PCR TEREN:
EEARIEIT IR ELRE,

1 MHE5RE

1.1 w3 Ak H 4 DNA IR

R FERFTFRETERFRE P 30 C (180 vmin)IEHIEFT
], WA, FIB0G#H CTAB BiR B E 4 DNAM,
1.2 [i3t314 PCR 34T K F AT Ie A Ak B Bl o L 1R e fe
121 fEFEHR &3 N SE AT IS IE 1 & 35
¥, 54 DPF1~DPF4; 41 %1523 C SRARFFFIGKVYTEPR
Rt #3514, 145 DPR1~DPR2; 43 454E N 3 B4R
SFJF %) ATDSMKNFI i1t & 1% # 3 5] 9, {5 & DPR3~
DPR4, HIEFFINE 1,

%1 {314 DPF1~DPF4 %1 DPR1~DPR4 HiE 551
BREMHNEERAE
Tab.1 The base sequences and corresponding amino acid
sequences of degenerated primers that were designated as
DPF1-DPF4 and DPR1-DPR4

514 THRL I SRR T 5

DPF1.5’-ACNATGTTYTAYGGNAARGG-3’ TMFYGKG
DPF2.5’-ATGTTYTAYGGNAARGGNGA-3" MFYGKGD
DPF3:5’-ACNATGTTTTATGGNAA-3’ TMFYGK
DPF4.5’ -~ ATGTTTTATGGNAARGG-3’ MFYGKG
DPR1:5’~GGYTCNGTRTANACYTINCC-3"  GKVYTEP
DPR2:5’-GGTTCKGTRTAKACYTT-3’ KVYTEP
DPR3:5’-ATRAARTTYTTCAT-3’ MKNFI
DPR4.5’ ~ATRAARTTYTTCATNGWRTC-3"  DSMKNFI

H:Y=CE T;R=CGE A;K=CE, T;N=A B TH CH G;W=A BT

1.2.2 {43244, DPF1~DPF4 # DPR1~DPR2 B Takara
4 #%; DPR3~DPR4 1 B4 T &K,

123 #3514 PCR X HH H B aifh 25 EF IR
— 2% 1E (6] 5 | 40 F S5 1 B | B X 2H & S5 BEAT PCR 34 | 4548
FI# DNA H B AR NAHR B AR RUDRAE B BRI DNA (B
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12,7 FEFI48T  F3 DNAMAN 5.2 K053 P45 Rt AT 4

Br, BN LR B IE A 1 , FPKEEL BT 5 A BLASTp 7

NCBI 48 e 8 R T 5 bt , B RS ME M R ER B

RIAB PR o

1.3 AR A BE EHMT I LB A RIS 5
WM, 3% BB A BF ) R N B 8 A5 T 38k

SRR EER TR, MR MR B EH S
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Tab.2 The base sequences and corresponding amino acid
sequences of degenerated primers that were designated as
DPF5-DPF6 and DPR5-DPR6

19 LEIVAE -
BF75i

DPF5 .5’ ~ATGTTTTATGGWAAAGGWGATGT-3"  MFYGKGDV

DPF6:5’ ~ATGTTTTATGGWAAAGGWGACGT-3’  MFYGKGDY

DPRS 5’ -GGTTCYGTATAWACTTTTCC-3’ GKVYTEP

DPR6:5’~GGTTCYGTATAWACTTTACC-3" GKVYTEP

SRR - FERBI R F 5| WS H A S T
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1.4 FREgBsK AR R BeEHY g

& N mEFTH, R RREERIE C SR F5)
GAVFTEPR FHZUL#MSF/5 60 BREMHE M F 5, A prime
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%3 5|4 DPF7 #1 DPR7~DPR8 B 51l B A8 R S A 51 Seore B
Tab.3 The base sequences and corresponding amino acid Sequences producing signidicant alignments: (Bits) Value
sequences of primers that were designated as #i::gg-‘~‘7»‘“'hﬂ’“ AB04478.1| uricase };‘;;;';;Tdﬁmﬂog ;{:.2 12 28-54
il 158701 1Iprfl 12205297A  uricase >gi i 3.1 urie: -+ 101 4e-21
DPF7,DPR7 and DPR8 £i214319591splQ45697IURIC_BACSB Uricase (Urate oxidase) >gil--- 101 4e-21
= = = £il50513249(pdb(1J2GID Chain D, Crystal Structure Of Urate Ox--- 101 4e-21
5149 AN R IR 51 ¢il569117401dbjIBAD66267.11 uricase [Bacillus clausii KSM-K16:-- 99.4 26-20
= 5 il2635742lemblCAB15235.11 uricase [Bacillus subtilis subsp--- 98.6 3e-20
DPF7: 5’ -TATGGTAAAGGCGATGTA-3 YGKGDV 2il679303611reflZP_00523534.11  Urate oxidase [Solibacter usi--- 52.8 2e-06
) ) £i139574179lemblCAE79356.11 methyl accepting chemotaxis prote--+ 350 0.36
DPR7: 5" -CGTGGCTCAGTGAATACA-3 AVFTEPR #il68560692IreflZP_00600003.11 Urate oxidase [Rubrobacter xyl--+ 339 081
DPRS: 5° ~-TAGTCAACGCCATAGTCG-3’ STMALT 2il624248481refIZP_00379989.11 COG3648: Uricase (urate oxidase)--+ 32.3 B4
X i i 2il669673251reflIZP_00414865.11 Urate oxidase [Arthrobacter sp--- 320 3.1
;. L 2il768758041emblCAI87025.11 conserved protein of unknown func--- 31,6 40
4y 54 DPF7 #1 DPR7,DPF7 #1 DPR8 45| #3417 PCR gil71041760Ipdbl1VAY[H Chain H, Crystal Structure Of Uricase--- 3119, 52
£il713688861reflZP_00659366.11 Urate oxidase [Nocardioides sp-++ 308 6.8

Y1 IFKE TS PCR AT IR 46 5E

2 & R

2.1 AR M3 I IEEKATIE N KB EE N 3% 5 B a3
255 5

DPF1 il DPR1 #17 PCR ¥ 4B K 3K =4, DPF3 F1
DPR2 334 i1 850,750.500.100 bp ZE4 B Z 4~ DNA H B,
W FF & BR8N S & TR T 51 % N 81 35 | 3 i ™=
Y, BB EEr Y IR, 43 FKE X 2 7 51 40 5 A BK Bt
FH BLASTp 18 REHE I , & BLAIE {7175 BoAd oL 2 &R
AIEFREEHE , X 2 75 B #38 GenBank (575 : DQ464200
464201 .464202), FHiX%t DNA F Beeit i pr R AT
XS F R (GR 4) , H T IRME R IF5 1 ik it .

DPF1.DPF3 . DPF4 435I #1 DPR3 #47 PCR ¥ 1 1§ 210
bp ZE47 F B (B 1), Bi% /5 4 Fl Edman [ AR U 5E BT 3K 45 19
N-%i FYGKGDV A BEFIEENE N-3ff<F 751 ATDSMKNF ; ¥
% NCBI $H FE & B0 ALt 5% PR AR B N -3 5 5 7R AH 1
(B 2),

1. DPF1+DPR3;2. DPF2+DPR3;3. DPF3+DPR3;4. DPF4+DPR3;
5. DPF1+DPR4;6. DPF2+DPR4 ;7. DPF3+DPR4;8. DPF4+DPR4
1 PCR#i#H#9 213 bp K BRRIIRAEPE R B FR ik S 47
Fig.1 Agarose electrophoresis analysis of the 213 bp fragment
that amplified by PCR

Alignments
>gil101733731dbjlBAB04478.1| uricase [Bacillus halodurans C-125]
2il15613322IrefINP_241625.1| uricase [Bacillus halodurans C-125]
Length=329
Score = 112 bite (279), Expect = 2e-24
Identities = 51/74 (68%), Positives = 66/74 (89%), Gaps = 0/74 (0%)

Query 2 ERTMFYGKGDVYVFRTY ANPLKGLKQ IPESNFTE K MN T I F GMNAK VALKGEQ FLTSFTEG 61
+RTM +YGKGDV+V+RT A+PL+G+K IPES*F+ + N 1 GM+ KVALKG+ FL+SFT+G
Sbjet 14 K RTMYYGKGDVFVYRTN ASPL EGI KA IPES SFSG R K NV I L GMDL KVALKGDAFLSSFTDG 73

Query 62 DNSLVVIYIERSNERM 75
DNSLV+ATDSMKNF
Sbjct 74 DNSLVI ATDSMKNF 87

B2 5|4 PCR ¥ 1#A118 213 bp H RAIFBiFEEER
F518tT BLASTp 434F ( ATDSMKNF A{R<FFF31 )
Fig.2 BLAST analysis of translated amino acid from encoding
DNA sequence obtained by PCR with degenerated primers
(ATDSMKNF was the conserved peptide fragment)

22 RAKACE & 5] b3 RAT R N AR BR B ) KB4 G
5 351

AL G (918 3551 % DPF5 #1 DPRS §73# 5 £~ DNA
F T, 2B REgRAE T 30 MEEMAIRKEL , AR
F Bt BEFA 141000 bp 24 F Bkt LB iE B RS
FM N 5555 60 NEIRMHIBIZX 1L FIL T (TCA) Z 5 1T
%1, Fil BLASTp 434 % BiI AR B ALE & 40 B PR BR B RY C I
HERBFIHMUERR, IEEERTIIFES 100 ELAR
FRRR N N W ESFF 5 (ATDSMKNFI) FISE T 290 EHM
FRILRY C IRSFFS, (ER C SfRSFFFIH A 2 SE R
BREA R AR (E3),
23 REEEARGILH BT B

JH DPF7 #1 DPR7 .DPF7 #1 DPR8 435I 3% it 850 bp #
1000 bp ZE43#) DNA JrBe(F 4), ZrHriliFF4sR % 8L 1 000 bp
Ze47H DNA F B2 2435 850 bp H G &/ LK ILH
5, JUANTAS ) 5 R 28 A2 ) T 2 [ 00 45 5 LU 3o B3 H PR AR Al

R4 ARFWIFEOEDFRITFHE

Tab.4 Code preference of Bacillus fastidious

BER FHF KH  EER  ®HT wE HFAEM  HET b/ BHR  EWHET /G
Phe TTT 29 Lys AAA 31 Pro CCA 13 Glu GAA 37
Phe TTC 13 Lys AAG 18 Pro CCG 8 Glu GAG 16
Tyr TAT 26 Asp GAT 26 Pro CCT 4 Arg CGG 6
Tyr TAC 5 Asp GAC 10 Pro CCC 1 Arg CGT 5
Gly GGT 14 Val GTA 17 Ala GCG 18 Arg CGC 13
Gly GGC 6 Val GTIT 20 Ala GCA 18 Arg AGA 12
Gly GGA 20 Val GTC 8 Ala GCT 13 Arg AGG
Gly GGG 6 Val GTG 10 Ala GCC S Arg CGA 2
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Query=
Length=278

Score E
Sequences producing signidicant alignments: (Bits) Value
2il2635742lemblCAB15235.11 uricase [Bacillus subtilis subsp--- 291 7e-78
gil158701 1prfl 12205297A  uricase >gil762856IdbjIBAA08723.11 uric:++ 286 4e-76
2il214319591splQ45697IURIC_BACSB Uricase (Urate oxidase) >gil--- 286 4e-76
2il50513249Ipdbl1J2GID Chain D, Crystal Structure Of Urate Ox--- 286 4e-76
gil56911740IdbjIBAD66267.11 uricase [Bacillus clausii KSM-K16--- 277 1e-73
gil101733731dbjIBABO4478.11 uricase [Bacillus halodurans C-12:-- 265 7e-70
2il67930361IreflZP_00523534 .11 Urate oxidase [Solibacter usi--- 169 4e-41
2il71368886IreflZP_00659366.11 Urate oxidase [Nocardioides sp--- 101 2e-20
2il679886811ghlEAM76458.11 Urate oxidase [Kineococcus radioto-«+ 100 2e-20
£il86740615IrefllYP_481015.11 Urate oxidase [Frankia sp. Cel3]--- 89.4 Te-17
2il540187241dbjIBAD60094.11 putative uricase [Nocardia farcin--- 86.3 6e-16
2il66967325IreflZP_00414865.11 Urate oxidase [Arthrobacter sp--+ 84.7 2e-15
gil71041760Ipdbl1VAYIH Chain H, Crystal Structure Of Uricase:-- 84.7 2e-15
2il68234777Irel1ZP_00573838.1| Urate oxidase [Frankia sp. EAN--- 79.7 Se-14
2il62424848IreflZP_00379989.11 COG3648: Uricase (urate oxidase):-- 79.0 9e-14
2il29828560IrefINP_823194.1| uricase [Streptomyces avermitili--- 78.2 2e-13
2il68560692|reflZP_00600003.11 Urate oxidase [Rubrobacter xyl--- 77.0 3e-13
gil32141291lrefINP_733692.1] uricase [Streptomyces coelicolor:-+ 71.6 le-11
2il667991911IreflZP_00397926.11 Urate oxidase [Deinococcus geo-:- 55.5 1le-06
2il64588991ghlAAF10733.11 uricase [Deinococcus radiodurans R1:-- 53.5 4e-06
2il50261589IgblAAT72357.11 restriction endonuclease [Streptococc:+ 36.6 0.50
£il50903578lgblAAT87293.11 Type II restriction—modification s--- 36.6 0.50

Alignments

>gil2635742lemblCAB15235.1| uricase [Bacillus subtilis subsp. subtilis str. 168]

gil16080298IrefINP_391125.1| uricase [Bacillus subtilis subsp. subtilis str. 168]
£i17475974Ipirl 1G70016 uricase homolog yunl.—Bacillus subtilis

Length=494

Score=291 bits(746) , Expect=7e-78

Identities=143/261(54%) , Positives=188/261(72% ) , Gaps=0/261(0% )

Query 1  TE GDNSLVVINIDSNISNEIQRH AASYEG A TL EGFLQ YVCEA FLAKYSHLDA V RLEAKEYAF 60
T+ GDN+LVVATDSMKNFIQRH ASYEG T EGFL YV FL YSH*D + L ++ F
Sbjet 229 TDGDNTLVVATDSMKNFIQRH L ASYEG T TT EGFL H YVAHRFLDTYSHMDT I T L TGEDIPF 288

Query 61 DDIQVGT DKGV V TSD LVFRKSRNE YAT AT VEVARTA SGT EVVEQ A SG IA D IQLI KVSGSS 120
+ +K + TS LVFR+*SRNE + + + R+ + + EQ S I D+QL+KVSG+S
Shict 289 EAMPAYEEKELS TSR LVFRR SRNE RSR § V LKAERSG NTIT 1T EQ Y SE IMDLQLVKVSGNS 348
Query 121 FYGYIIDEYTTLAEA TDRPLY I F LNIGW A YEN QDDAKGDN PANYVAAEQVRD IAASVEHT 180
F G+I DEYTTL E +RPL+++LNI W YEN +D+  +PA YVAAEQVRD+A++VFH
Sbict 349 FV GFIR DEYTTLP EDGNRPLFVYLNI S W QYEN TND SY AS DPAR YVAAEQVRDLASTVFHE 408

Query 181 LDNKSIQHLIYHIG LTIL D RFPQLTEVNFG T NN RTWDTVVEGTDG F KSESHWENERPP FGF 240
L+ SIQ+LIYHIG IL RFPQLT+V+F + N TWDTVVE G KG V+TEPRPP+GF
Sbjct 409 LETP SIQ NLIYHIGCRIL A RFPQLTDVSFQ S QN HTWDTVVEE 1 PG S KGK VYTEPRPPYGF 468

Query 241 LG FSVH QMILQEKKHQ LLGVC 261
Sbict 469 QH;TY/T ;EDEX{EEQK AAEK(‘ 489
B 3 DPF5 #1 DPRS i#1T PCR P48 1 000 bp F Bl 5 #8iZ /548 L B0 F 2 RS B8R FF 51 BLASTp 247
( ATDSMKNFI #1 GAVFTEPR A{R<FFF 51 )
Fig.3 BLASTp analysis of amino acid sequence from 1 000 bp DNA fragment obtained by PCR with DPF5
and DPR5 (ATDSMKNFI and GAVFTEPR were the conserved peptide fragments )

W 6 BIFFHRIIARTSIFS ; JE 52 5°—RACE *h3F N S st W5 TS % PR AR B ) B HERR T 51 N 33 Edman BARI 52
N A3 BT RESE 3 4 R FFAR A4S F 51, H-438 GenBank %% FEI#h5F )5 , B BLASTp 48 R HE | & 3% %5 A B2 3
B (X5 : FJ393559) 9 25 A SR PR BR G FF 51 AL BEAR 5 , 4045 Baceillus sp. TB-90

fim VR 8 5% 50 A 0L B8 785 (57 % AR R+ 73% AR Bl +1 Gap) , )

Bacillus subtilis subsp. subtilis str. 168 bREREE -5 A Ll HE
% 2(56%4H [7] +72% 48 L1 +0 Gap), L Bacillus clausii KSM-
K16 PREREGT I AR UEHESS 3 (53%AH A +70%H8{L1+0 Gap),

1. 850 bp 24 HBX; ; )
21000 bp Ze£i B 5 Bacillus halodurans C-125 FRBR B 1 )5 5 48 1oL 14 HE 465 19
3. marker I 2 (56%ARIFI+74%HfM1+2 Gaps) . JEHTIHRIERF S, S5 AL
2 y AR FA) JLARh 4411 B PR S 31 b 4ot 2 B PR BRI &5 A N oA
M4 RINMRRLRIAGH PORITMIM 500010 100000 HB i) ATOSMKNFY, 54 41 SRR G C 988 <F P 51

Fig.4 Agarose electrophoresis analysis of the 850 bp and ;
1,000 bp fragments amplified by PCR GKVYTEPR fEZMI R/ GAVFTEPR(H 5).
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Fig.5 Multiple sequence alignment analysis of the intracellular from Bacillus fastidious with six bacterial

uricases of higher similarity
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BERNLHNE T, BFBEATEDS NS5
B B IR TR IR ST . FPRBRBSAR <P KBS
Xt 5T 3514, FH3E 40 DNA AR 4 PCR ¥ 1
Hewmi K F3)], FH 3° -RACE #1 5’ -RACE ¥
A R (A (B 3RS T e PR R B A EE R P31

A N SRR P 5 Se 18 R B R A LT
B ) SR PR BRI , A P & 4 Hh S 3L N 3wl C i
BIPMRESEFS , B Xt Bacillus sp. TB-90 FRER
B A KRR AT, R BUFARSF KB T1E HE
HrL 25 A e S PR IR AU S X S0, FE T
f& 3514 PCR ¥™1% , & AT FH A AR 5 S F IR A AL
a5 | P BRI R, AL SR 84 3R75 1 B
TIRBREEHEE 6 AT IR MBS IFS, BJaH 5’ -
RACE #18 T M\ 3 (R EFF R M miS P51, BP
GenBank iC 5% FJ393559 ; $4& FE48 F 1% 51 Lo X 32
i3 N BEmiS IR R RS ; FEV A N S MR 7
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FixhST , B EAREWIIN T L EN AR REE,
BAERBHRIRE T, X BRI ARSI
¥ PCR H&ﬁﬁi%%ﬂ%?’fi%@ﬁ%ﬁ@mméﬁ
w5,

B E 519 PCR FRIZ R EREE TS 751 1Y
KEETHIS IO, W5 IFBERG Y
WEEAK,PCR =W 3Ere R & MELIIRAS H &
H, ZEBY ERPRERBKEEFS ,(H
FBTR 5 SR T R R A RS I 2 R
W RTE, L FRACE 5 it LR
Itk BEsIRIL/EER PCR BB T C
e AERBRENRBTY, HRERAXRATRE
ZH) PCR F=¥ 5 e FFFI 547 , A GBI KRB A
FRImEE R, Boh, PCR &MEx 45 Rg B, in
1B KOREE (iR BE LA BB R B R S
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