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W T4 fuNADPHE VB FE A B T35 B U A= P is 48 U%  (reactive oxygen species, ROS), 7EAL
PRI B A R R A AT EE I EN o 1% SR I RT-PCR 45 &5 RACE-PCR 1 )7, | ME#% (Siniperca chuatsi)
NADPHZALEE 3 AN Fp40phox p47phoxFp67phox [RIcDNABEAT T Tl . 455 B rp40phox ik cDNA T
B4Rk 1406 nt, FFRUHHERE S 1050 nt, BB 349 AN IEIR; pd7phox FEFcDNAJFHI 4K 1 686 nt,
TEIBCSEAE R 1209 nt, BIEERK 402 NEKERE ;s p67phox L FIcDNAJTF A4 K 2 185 nt, FFI I EAEK JE 4 1488 nt,
TN 495 MAEMR . € HEPCRIMT Won7E WS M i . Ty 8L PERR. OoE SR Mo B S B, MR
LR AR RERL I ENIX 3 NI MImRNAR L, R, EAEARAL T FRE GRS BG ZE R, SRR KIS
HIFKG, %5 )i, p40phox W FEmRNAZEFHME H MR SK B b MRk B 25 11, p47phox 8 Sk B AT Hh (¥ 4 ik it
W B, Mp6Tphox7E M kBRI H IR B EE FA. It HEBINADPHAAL S5 T WE L4 1
BUB S N2 o
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cDNA Cloning and Expression Characterization of Three Regulatory
Subunits of NADPH Oxidase Within Cytoplasm from
Mandarin Fish, Siniperca chuatsi

HU Bao-Qing', LIU Yi*, WEN Chun-Gen'"

(1. College of Life Sciences, Nanchang University, Nanchang 330031, China;
2. College of Life Sciences, Jiangxi Normal University, Nanchang 330022, China)

Abstract: The phagocyte NADPH oxidase plays a crucial role in host defense against invading microorganisms by
catalyzing the formation of reactive oxygen species, which is the precursor of a variety of microbicidal oxidants such as
hydrogen peroxide (H,O,). In the present study, full-length cDNAs of three regulatory subunits of NADPH oxidase,
including p40phox, p47phox, p67phox were cloned from head kidney of mandarin fish utilizing the reverse transcription
polymerase chain reaction and rapid amplification of cDNA ends. Sequence analysis showed that the full length cDNA of
p40phox is 1406 nt, containing a 1050 nt open reading frames that encodes a 349 amino acid protein, the full length
cDNA of p47phox is 1686 nt, containing a 1209 nt open reading frames that encodes a 402 amino acid protein, the full
length ¢cDNA of p40phox is 2185 nt, containing a 1488 nt open reading frames that encodes a 495 amino acid protein.
Semi-quantitative RT-PCR analyses from various tissues indicated that mRNAs of the three subunits can be detected in
the blood, brain, heart, spleen, kidney and thymus, but their expression intensity are different in tissues. Stimulating the
mandarin fish with formalin killed Flavobacterium columnare G4 significantly up-regulated the expression of p40phox in
blood and head kidney; and p47phox in head kidney and spleen; and p67phox in blood, head kidney and spleen. The
results suggested that mandarin NADPH oxidase was involved in the immune responses against bacteria.
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NADPH Z8 A T2 S AE T MR 4 i 22 L
B WG 20 B AR S b, BB B P ARV 1 4R (reactive
oxygen species, ROS), HAREIEH, 3251 F
Y i 1) Y 135 B 25 (Babior, 1999). ‘& HA T4 it i |
R 5T N TR 22 o A AL . AE R B )
NADPH ALl 2 il RIS, FRA
{0 2% 5558, 1 gp9lphox Fl p22phox WML,
7. HE 4 Ji (Nauseef, 2004). 4 Jf 50 0 1) i 43 G0 46
p40phox, p47phox, p67phox WHEf—AN/NoyT i
GTP 454801 Rac, IX %8V K0T T-Hg ()35 A A 45 1
A, AW 52 B0 A0 M PR 1L e B0 sl
YIRS, eI RC R 4 e 3 b558 b, TEIK
BAT 58 W iE T 2 i 52 5 R (Nauseef, 2004).
A (Homo sapiens) (Rooyer-Pokora et al, 1986; Volpp
et al, 1989; Leto et al, 1990; Wientjes et al, 1993).
(Mus musculus) (Bjorgvinsdottir et al, 1996; Jackson
et al, 1994; Mizuki et al, 1998). H7/f(Bison bison)
(Gauss et al, 2002)F17 K (Tursiops truncatus) (Inoue
et al, 2000, 2001)40 i 5 L F140 g i - NADPH %4k
FEIP) 5 AN HE) Ok ve FE AT IA

k% Rac 4, 125 NADPH S ALEEIT) 5 AL
cDNA 5 £ )\ 218 45 J5 fili(Takifugu rubripes) (Inoue
et al, 2004). fifff1(Cyprinus carpio)(Mayumi et al,
2008) P safE. EAh, 7 NCBI 4 2 b 48 2 ST il
(Oncorhynchus mykiss) 17 ff1(Plecoglossus altivelis)
IX 5 AN EAETT cDNA 42741 DL KK P i fi(Salmo
salan)[t] gp91phox. p47phox. p67phox IV.3E 1] cDNA
Eeh I8

¥HME B (Siniperca chuatsi)ZEFLE 04172, H
HEESAETE, FHRKARE L FREAT
T#i(Flavobacterium columnare) /2 5 i v /K £ S 2 il
T R TR B A o AR SO B TR 65 4 i )i o
NADPHA LA 3 A5 IE R cDNA K, Jf
I KAFAEAR R B R 1T (FK G % 5 £ 35 AT G2
S I 6 Y L mRNATE 85 £ AN [7] 20 210 1) 3R IA
B, DU T fifd e SIS R IR BIL T SRR B AT T
2 B (1) S i A0 B B Al

1 #MR5AEE
1.1 zhiAbIE. FKG4 B & R e 5
SR TR X 2 L, N

WIRITRAE, ST, CRIWRHN A (450£50) g 7E5K
W= QA7 URIEH RGP N LATR 14 d, Kl £k

FF(25+1) °C, A5 H Mg R TRk, 16 i e
(1) £ A S5 FH o

I 25 CHeFZHEIE 36 hIfFEIR A B 55 7R
100 mL, 10000 g&» 10 min, ¥T¥EH LHPBS
(pH7.2) THVE 3 % H & 1.0%46 /K AR PBS H &,
i F K% 24 h, 10 000 g0y 10 min, PBSHFUEM
W, B, TEHPBSHiFEEIZ) 1.0x10° cell s/mL,
BT 4°CUKK %

Ga B AT, FFFK G P THEL 2 =, 5K
46 £ FIMS222 (1 mg/L)RRIEE, 43k 2 4L, 4
41 6 %, —dRFRALMEE NS 0.1 mLIYFKG4,
20 W) v S () A5 ) 1 1 K TR PBS A A 5 R
41, SRIGHREEIR 7 dIUFE.

1.2 FERXFIREK

Trizol iXFM& H Invitrogen A #], Ex-Taq &
fitf, DL-2000 4 1 it s hxiE, PMD-18T #{k. pTA2
WK A TaKaRa 724 w5 it (Al 7 &0 A
Omego 2], el EpHrali. ik F
columnare G4 i H [E R} B /K A A=Wt 5T T $ 43t
KJF#F % (Escherichia coli)DH5a FH A 5256 38 {547
1.3 SRt 5 &K

R i O R 21868 25 U7 R T 68 () NADPH 2/
1L p40phox. p47phox Fl p67phox IV3E cDNA J¥
IV G10, 5 e 5 AR B4 3 R ) v )
R Wrevt, BT 5138 B AR A W A GR ).
1.4 = RNA HJ32EUFN SMART cDNA B9& X

3 ORI Sk R RV &, 4% Trizol 15
UL B AN EIR AR B RNA.  BlRbE
FEIR VK 2 HT RNA B . 1% Clontech 23 & 1)
SMART RACE ¢cDNA Amplification Kit 77 ¥£iE47 45
—5E cDNA G e HAEAEL U AT .

1.5 FiLEHEFEBERE 2K cDNA B &

MR 1 o519, LA —5% cDNA MU IR,
SeFR 5 1905 18 U BE R cDNA BB, TR 3 5%
ANBE RO R IR R e 514, H 5'-RACE 514 A0
SMART 5% € 51%1(5'-AAGCAGTGGTAACAA-
CGCAGAGTACGCGGG-3") #LKHf) 5'm, H
3'-RACE 51¥1H1 SMART 3'4#li %€ 51%)(5'-AAGCAG-
TGGTAACAACGCAGAGTACT30VN-3") " 14 %t
(1) 3% § R i e WP G, PHEREKR) 57
v A 31 A, SRAF S FE 4K cDNA 751
1.6 EE RS EBHE NI FT L5 47

YW T 45 21 (1) cDNA J 51 ] NCBI M 35 (http:
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[0/ 31 %

//www.ncbi.nlm.nih.gov/blast) ] BLASTN. BLASTX
A TBLASTX AT AL R, B 5L
AR FE A SR P 91 R HETRT /K 1 23 A
1L ExPASy M ¥k L (http://www.expasy.org/) 1 # A
SERG BIERRT H R Y5 LU Y ClustalW 1.8 F2J7
SEM. SRS HTHT SMART #(http:/smart.embl-
heidelberg.de) T, %M MEGA 3.1 w4880k
(neighbor-jointing method) 4 Gk T4 3 2 LR 11 TG
WRGER AR, BT EEPELL 1000 K bootstrap H
RTVEH
1.7 HAFESEHFRNE PCR

FIFH J e 55 PCR J7 v D W it NADPH 484k
Pl 5 AT RS AR f AR A 2R () Rk . SR Efgd e £ If
W M BRLOPERR GOBEL SKES W B . B
i BRALZA S RNA [EESRAE cDNA, SRR el
Mo e AR R (R B2, I AR BEARGEEAT PCR [V o
SR = ) () LUK 4% 1R 2 JEE DR 9 9 s 25 A
FIE MK

FH S 2¢ G PCR J5 ¥ 52 1243 T W i NADPH
AL R LR R FK G4 Ho 5803 5 I 1) fa Ak 4l
U R IRAA o T FKGA J5 7 dRE S 4 A
o FRCZH S O Iy L SR i K RN R
(K] RNA, %5 icDNA. fl/Real-time PCR7|%)
P EL N RS (£ 1), PCRAH)JTIDNAR 2L IR
&AL 5 e E N B R pTA2 . FURIDNAZ 44k f5
T HIERR AR 2k, IhZMRIZENAE-3.6 5
3.2 Z i), MHXREN KT 0.96. cDNAJFUREH
() & LA ODogo ) 26 BEARL N HEAT I, AH S (1) JE A
P2 LB 1 pgf® 1000 bp DNAZIZE T 9.1x10°4> T
(128 AT #5.(Overbergh et al, 2003). 5E 5 LM%
Y6PCRYEChromo4 Real-Time (MJ Research) 4T
AR N ADPHA LG 3 AN A & 4L
2L [ 5 IR DL DA B-actindi [R] (1) 4% DU A3
B—4b, PRt REAT S 00, S s ARG
W2 2 [R) R S R IR 30k 1) 22 e FH - AL 56 20 A
P<0.05 bW EM =R

F 1 TERENEEYS NADPH S {LES p40phox. p47phox FA p67phox IF E A5
Tab.1 Primers used in cloning and decting p40phox, p47phox and p67phox subnuit of

NADPH oxidase of Siniperca chuatsi

5|44 Name J¥%1 Sequence (5'-3") FHi& Application
P40-J-F ATGTCGCTGCCGCGGCAGT(C)TA i 3514, 1L
P40-J-R TAATGATTTTCAGAAAG(C)GA S If]
P47-J-F GTCAGGCATGTGG(C)AGT(C)TGCTG 1
P47-J-R GATGAGT(C)TCAGGA(G)CTGGGCCG S n)
P67-J-F ATGTCT(A)TTTC(G)TGG(A)AC(T)ACTCT IE i
P67-J-R AATTG(A)TAAGGAACAAGTCCC S If]
P40-N-F CATTAAGCCCCTCCCAGAGAGT 3"-RACE %}
P40-N-R CGGAGACGCCTGAGGGCTCGCAG 5"-RACE %I
P47-N-F CCGCTGAGGGAGAGGAAGAACCA 3"-RACE %}
P47-N-R GAGGTCGCTCCATTTCACCATCA 5"-RACE % ¥
P67-N-F AGGGTGCTGACAACTGGGCATCT 3"-RACE %I
P67-N-R ATCCTGAGTGCTTCTGACAAATC 5"-RACE J% ¥
P40-Q-F TGGCAATAAGCGGGAGAT %115 Real-time PCR, IE[f]
P40-Q-R GGTAGGTGGACGGAGACG R Ih]
P47-Q-F CTGCCACTCTCTCATCAAC L)
P47-Q-R AAGTCTGCGACCACTCTGT S 1A
P67-Q-F AAGTGTGTGGAGTTGTGCC 1E 1)
P67-Q-R TGATTGTATCGCCTTCGTG S 1A
B-actin-F GACATCAAGGAGAAGCTGTGCT !
B-actin-R ATGCTGTTGTAGGTGGTCTCGT R ]
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2 4 R

2.1 FEHFNADPH S HEEZ AT AR cDNA £
KR AHFE

FUWE A% NADPH A6 3 AN 157 cDNA 1
KR H)E S5 DQ341372 (p40phox).DQ341374
(p47phox) M1 DQ341373 (p67phox). p40phox .3
cDNA 75144 1406 bp, T S2HE K 24 1050
bp, 5'UTR K&K 138 bp, 3'UTR KJFK 218 bp 11
¥ mRNA ARUEF 5 MMEE 5 H poly(A)B% 1
Ao H1 cDNA JRAIHERT Y 8 147 349 1N2JEIR,
MR 20 7 i 404 k, Bt pl 4 6.50.
p47phox WJE ¢cDNA ¥4 4K 4 1686  bp, I
BEHEKZ A 1209 bp, 5'UTR KJEH 296 bp {55 1
M D EFHI(AC), 3'UTR KA 181 bp fufs
mRNA NEUER 'S MEES. poly(A)RB& 1 1.
1% cDNA J751|4ifith 402 NIRRT FLAHX 4+
SR 46.2 k, BUE pl 4 9.27. p67phox I3k cDNA
JFH0 4Kk 2 185 bp, TP EHEK E 4 1488 bp,
5'UTR K4 59 bp, 3'UTR KK 638 bp fu4F 1

A mRNA AFEAE 5.3 MINEBE S5 AT 14 poly(A)
FEo % cDNA JPHIRIIE K 495 NI, T o)
AR N 55.4 k, g pl 4 5.81. 3 > cDNA
J7 B AW IR 2 15 913 TS 5 CRA 5 X
2.2 MRS E b sh a9 xd R 5 I B A E B R
751 b3 B i {4 43 17

F BLAST F2/ 75115 NADPH AL 3 4
R Y R R g i 1 A 1 R AT RNR R R (3R
2). FHMEH NADPH LRSI 3 AN IEIE S 4068 407
ORI 6 R[] 95 3 (1) 24 R Y 4 [RD IR P AR
65.9%~82.5% 4], M5 A B B4 MK
FLENPIRE N [FYEVEAE 44.2%~55.8% 2 1]

12 ExPASy 93l (R R o3 7 25 WL IR 2544 5
IRl IL,  FHMEHR) p4Ophox & PX 4%
F38(His18-Thr138) SH3 &5 #415(Pro172-Lys227).
PB1(Leu246-Ala339)Z5#438% 1 4~. P47phox &
FFAELEE PX 4EFIS(Asnd-Arg121)H1 SH3 45
(Glu200-Gly255) % 1 4>, p67phox HEHWHE 3 4
TPR 3£)¥ (motif) (Ser37-Leu70; Ala71-
Asnl104; Cysl121-Alal54). 1 /> PB1 %518 (GIn347-

F 2 B p40phox. p47phox F1 p67phox T EHI cDNA TR FEDRF 5 5 H b sh i3 Bz 7 B 2 EE b
Tab.2 Comparison of the amino acid homology among decuced amino acid sequences of p40phox, p47phox and
p67phox subunit cDNA from Siniperca chuatsi and homologous genes from other species

[ i Ak A GenBank & fifi 5 ZIEIRFIEE( %)
YFf species
Homologous gene Accession number Amino acid homology
p40phox BAA89792 54.6
A Homo sapiens p47phox NP_000256 48.5
p67phox NP 000424 45.1
p40phox AAL11887 55.8
7= Bison bison p47phox AAL11888 492
p67phox AAL11889 442
p40phox AAC53122 54.9
i Mus musculus p47phox AAF90134 50.0
p67phox BAA25650 453
p40phox BAB11805 55.5
IEHX Tursiops truncatus p47phox BAA96544 50.6
pP67phox BAA96543 45.7
p40phox BAD60782 73.4
WT 4% Oncorhynchus mykiss p47phox BAD60781 65.9
p67phox BAD60783 67.5
p40phox BAC79223 82.5
2L 4 )7 K Takifugu rubripes p47phox BAC79222 74.9
p67phox BAC79221 73.3
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Mandarin -MSLPRQLRGESDFDQLPHNT PVTT\TII\DIEEKKGFIDYFMFVIEVKTKGGSRYLIYRRY: 59
Human —MAV}\QQT‘RF\F.SDFEQT‘P&)DVATSANTADTF.F.KRGFTSHFVFVTEVKTKGGSKY].TYRRYi 59
Bison —MAKAQQLRI\ESDFDQLP:DDH\IST\NH\DIEEKRGFTSHFVFVIEVKTKGGSKYLIYRRYi 59
Mouse *MALAQQLRSESDk‘EQLE‘eI_)L)VAVSANlADIEEKRGFTSHE‘V['VIEVKTKGGSK)’Ll‘(RRYi 59
Dolphin -M.ATBOQLRAESDFNQLP:DDIATSANIADIEEKKGFTSHFVFVIEVKTKGGSKYLIYRRYE 59
Rainbow trout MSSLPKQLRDESLJEDQLEIHDIPf.SATIADIEEKKGFIDYYRFVIEVRTRGGSK‘{LIYRRY: a0
Fugu -MSL-Q0L RDFSDF‘DQLPHNVAVTATIADIFF‘KKCFIDVYRF\!IFVKTKFGSKYFIYRRY: 58

Mandarin RFFFN] HQILESKYSPEDPERPGPNSCIL PQTPFKVFTE'NKRFTAF.SRTPFTNTYMKRI? 119
Human 'RQI‘I!I\LQSKLEERFGPDS——KSSI\LI\CTLPTLPAKVYVGVKQEII\EMRI PALNAYMKSL]:. 117
Bison 'RQ} YALQSKLEERFGQES—KTSPLTCILPTLPAKVYVGVKOETAEMRIT l‘ALNA‘(MKHL]‘. 187,
Mouse IROFYALOSKLEERFGPES—-KNSPFTCNLPTLPAKVYMGAKOEIAETRI PALNAYMKNL]:. 117
Dolphin RQFYALQSKLEERFGPEN——KASE’YICILE’I‘LE’AKVYVGVKQEIAE.MRIPALNAYMKHLI‘. 117

Rainbow trout BQFFNLHSDLELKH‘§PGDQGTSGPNTCRLPTLPGKVFIGNKKEIHENRIPELNTYMKRLQ 120

Fugu lREFFTLHQTLE.JKY.JPEESDRQGQNTCPLPPLPGKVE‘LGNKREIAEGRIPELNTYMKRL]:. 118
T T o e
Mandarin :GLPTWLLLEEALRMFFYQTPQDSQHELRALRRLRPPTRKVKTVKP———KMDLFSS m 176
Human ESLPVWVLMDED\.’RI FFYQSIFYDSEQV[‘QALRRLR[‘RTRKVKSVSPQGN SVDRMAAPRAEA] 177
Biscn ESLPIWLMDEDVRIFFYOS:§YDABOVPQALRRLRPRTRRVKSESPOAAGIDRMAA 'RAEA| LT,
Mouse ESLPVCVLMDPDVRI FFYQS:HYDAEQVPQALRRLRPRTRKIKGVSPQGAIMDRMEA PRAEA| LT
Dolphin ESLPIW\ILHDEDVRIFFYQSESYDAEQVPQALRRLRPRTRKVKSTSPQGP.GFDRMAA RAEA 177
Rainbow trout EGLPTWVLLDDDIRMFE“(QT;ESDSQHQPRALRRLRPPTRRVKTVKTN—*QTDVFSS RAEV] 178
Fugu EGI.PAWFLI.DI'J'T‘T‘RMFFYQT‘:I?QDSQQQPRAT.RRT‘RPQTRKVK'T‘TKP---KMDT‘FSS’RF\F.V 175
W TR ST oo G ERET,
Mandarin IFDFRGNSKAELNLKRGEVIFLLORVNADWLEGTVNNQTGIFPOQSFVKIIKPLPESDTEG 236
Human LFDFTGNSKLELNFKAGDVIFLLSRINKDWLEGTVRGATGIFPLSFVKILKDFPEEDDPT 237
Bisocon LFDFTGNSKHELNFKVGDVIFLLSRINKDWLEGTVRGTTGIFPVSFVKILKDFPEEEDPT 237
Mouse LFDFTGNSKLELSFKAGDVIFLLSKINKDWLEGTSQGATGIFPGSFVKILKDFPEDEDTT 237
Dolphin LEDFTGNSKLELNFKVGDVIFLLSRINKDWLEGTVRGTTGIFPVSFVKILKDFPEEEDPT 237
Rainbow trout VFDFSGSGRLELSMKAGEVIFLLRRVNTDWLEGTVSNRTGIFPESFVKIIKPLPESDSDG 238
Fugu MFDFRGNGKEELNLKKGEVIFLLORVNADWLEGTVNNQTGIFPQSFVKIIKPLPDSNTEG 235
Mandarin D-=——=-= GEGN-TYSCLRCFMLTPPGVDTRDVCVQENLTIQPRYKDLLSRMRNVFKED-DI 289
Human | e WLRCYYYEDTISTIKDIAVEEDLSSTPLLKDLLELTRREFQRE-DI 283
Bison N-——————— e WLRCYYYEDTISTIKDIAVEEDLSSTPLFKDLLELMRREFQRE-DI 283
Mouse N e WLRCYFYEDTGKTIKDIAVEEDLSSTPLFKDLLALMRREFQRE-DI 283
Dolphin N-——— e ] WLRCYYYEDTISTIKDIAVEEDLKSTPLFKDLLELMRREFQRE-DI 283
Rainbow trout ESGGASGKGAGSYSCLRCYLLTPQGVDTRDVCVEEDISTQPSYKELLARMRDVFKVDGNI 298
Fugu E---—-- GEGH-TYSCLRCFLLTPSGVDTRDVCVEEELTTOPTYKDLLFHMRNVFKVN-DI 288
____PC motif ___
Mandarin ALNYRDPEGPLIRILDDEDVQLMIKES GOQOGKVKRPVNQFPWELHVTLASDFSVYNAEA 349
Human T\LNYRDT\EG’IDLVRLLSDEDVALMVRQAFGLPSQKR— —-LFPWKLHITQKDNYRVYNTMP 339
Biscn ALNYRDAI;G"DLVRLLSULDVKLMVKRARGLPSQKRffff]_.k PWKLHVTQEDNYKVYNTVP 339
Mouse AT.SYQT}AFG"}T‘VRT.I RDFD\J(‘TWKQAR(‘I PSQKR----LFPWKLHVTQKDNYSVYNTVP 339
Dolphin ALNYQDAEC?IDLVRLLSDEDVRLMVKWTQGLPSQKH————LE‘PWKLHITQEDNYKVYNTVP 339
Rainbow trout ALNYRD1“F.G‘:DLVRI.I.DDGDVAI.MVRDG}{GQRSKVKRFVNQFFWF}LHVTAASDI.SVYNTFZT 358
Fugu ALNYRDMEG:DLIRWDDBDIQLMIKESIBGQESKIKRPVNQFPWELYVTLASDFSVYNTEL 348
%, AT AL 4l oD SRR S 1 @ R,

K1 HMEER p4Ophox 5 HAWEHMES) Y p4Ophox 2 8 I ZIERR 7 1 Lt
Fig. 1 Alignment of p40phox amino acid sequences of Siniperca chuatsi with that of other vertebrates
MR . (). AR k@ PX Z5Mil; SELRME: SH3 Z5MIl: MBLHE: PC motif, {EEM p67phox &5
I NSk HEE IBERAAL R ﬂ%?tbiﬁcﬁ‘]’fx%@'ﬁ%ﬁ?ﬂ GenBank %3591 T4 2.
Amino acid residues shared by all the sequence are denoted by an asterisk. Similar amino acids residues are denoted by (. or :). Dashed boxes
indicate predicted PX domain, Solid box indicates predicted SH3 domain, and PC motif indicates potential putative p67phox binding site. Under

arrows indicate putative phosphorylation sites. GeneBank accession numbers of all used amino acid sequences are shown in Tab. 2.
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MALAYVHHVQLLbiLKNttPSQH!VYMLLVKW&DLJLKLIYRIYPLlYltHKhLKLMEPB

'FAFHTNPFNRTTPHI PAPKWFDGQRAAENRQGTLTEYCGTLI MQT.PTKT‘ER(‘PHLT.DFFK\)’
LAGDINPLNRIIPHLPAPRNEUGQRVALSRQ&TLTLYCSALMSLPVKISRCPHLLNLth
FAGEIHTENRVIPHLPRPRWFDGQRAAESRQGTLTEYFNGLMGLPVKISRCPHLLDFFK@
EAGDIKSENRIIPHLPAPRWFDGQRUAESRQGTLTEYCNSLMNLPVKISRCSHLLSFFKV
FACDINKKDRIIPFLPAPKWIDNQKSTFTRQSTIAPYCS%LTNLPPKI R%QINR%IFKV

EAGKIEKRDRIIPSLSRPFNLDSQKSTETROTTLSDYCHSLVNLPEHISRCTHLTGFFTW

RPEDENPPAPNTLKRNETFVVSRELARGNASEISGPIILDTYRVVADFEKTSKHEIDLHT
RPDDLELPTDNQTKKPETY LMPED-GKSTATDITGPTIILOTYRATANYEKTSGSEMALST
RPDDLKLPTDSQVKKPETY LMPKD-GKNNAADITGPIILOTYRAIADYEKGSSSQMALAT
RPDDLKLPTDSQAKKPETYLVPKD-GKNNVADITGPI ILQTYRAIADYEKSSGTEMTVAT
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Fig. 2 Alignment of p47phox amino acid sequences of Siniperca chuatsi with that of other vertebrates
SRR T BRI S IR X (PXXP) (a) T AEMIANAN (138 bS58 454507 s(b) K M 119 15 pdOphox SH3 S5HIIRES 5119 PRR 47 £(c).

Solid lines indicate the potential amino-terminal proline-rich SH3 domain binding site (a), the potential putative p67phox/flavocytochrome b

binding site (b), and proposed to associate with p67phox SH3-C domain binding site (c).
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Fig. 3 Alignment of p67phox amino acid sequences of Siniperca chuatsi with that of other vertebrates

Solid lines indicated the potential Rac binding site (a), active domain (b), and proline-rich, SH3 domain binding site (c).
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Fig. 4 Phylogenetic tree inferred from amino acid sequences of subunits of p40phox(a), p47phox(b), p67phox(c) from
seven animals
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Fig. 5 Expression of Siniperca chuatsi p40phox, p47phox, p67phox transcripts in a variety of tissues
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