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BEEFFEPRRTEREXER(SRP) EERxERERZRIE

F/if‘ EEE]I, E'ﬂﬁml,

FRAC,

(1. EHEERE A A A F T U 5 BT AF RIS , B 201306
2. L ROK P JRAE B~ BFIBE , LR K= S A, 1 201306)

FEEE . A AN ZE AT B i A AR T TR 30 A U OB, cDNA SCE o, 3 1t Southern & 48 X K ¥ 5| 404,
RA—KmoyeWERRAEFARFBR(TE D), HFEREZTEFF Rt EERFET 7,
A A cDNA Rt § 38R, B BER T A+ 7% T — 4K 831 bp #7 cDNA J7 7], 2 o JF i
7] 32 AEE 450 bp,5'-3F B F X 182 bp,3'-qF & F X 199 bp HLE AW T 1y poly(A) BB, B 4]
JFIPCR 77 iz BMER FARF & T ZEE M cDNA 77, C 5 R F AN EL %K, & AFRK
WERERE T, ZEEREE AL 5 A& %% S H SpollD/LytB 45 4 5 & & ( SpollD/LytB
domain-containing protein: — F & F 7 ik, it £ 4F il 09 & @ Ji0) B H 30% MK, &Y a4 A
F % px AH % & B 3 H (sporulation-related protein gene, srp) ( GenBank % 5% & : EF490313) , 4
MY sp I JE A% K ik # 4k pET-28a-stp, J44 H 45 {L £ A #F & BL21 w47k 3%, K=
TRFEANA9.3ku iy EWNER, ARELESHF W IPTG WE K Eth, BB AAEE
-, EA R AW AERFISHNNENE A B, REALELT SRP &
B3 & % m R A, R Z Rt 25 ] Western B 3 3 A, 78 ¥ 4 B F 4K E 52 SRP & &

WA

KEW: o TTH; sp HH; B

hESFES: Q785; S917

W77 ( Laminaria japonica Aresch) 3 J& #5
["]( Phaeophyta ) . ¥ 77 H ( Laminariales ) , /& ¥
T KSR — Fh SR B2 22 T i 2, LR A
JEHESA A o B IR A N LA R i 2
DY EL, 17 ELX T 95 ¥ 0 PR 45 15 v /K S SE 1Y) AT
R Rk SR E B RHEMAE . Wi AR s s B A
T S 1) A TR 70— A A TR R 1R 1) S TR AR AE
B o TR R e HE LA, B A G R
R A S B 20 2 DS B A T R
AT, 5 B AR KRBT I B, PR A% LAtk
A AT 50 00 2 T I 1A

PG RS DU L TR O Bk, $2 PCR-
Select™ cDNA 471k 5 & ( Clontech 2\ H] ) J5 i
I3 AT T 1) RT3 36 5 T 1 1 oy

Wi BEEA:2010-04-12 1& 5] H #7:2010-05-30

i B 6 1 — U
SCERERIRED : A

UK Z) 7 ) F 1] (e FC 1 Dy 5288 5 b R 44
SRS T3 ) I R A, I T Y PCR 7
Yy ik A pGEM-T {4 ( Promega 2% 7)) Jf- 4% 4k
B RWGATFE ( Escherichia coli) IM109 | 44 73
Pl 714 25 57 35 1 cDNA JHISCE . B 750 4
FH P e [ vh il ML PR A% 100 4> 3E 47 PCR 93 45
E , UK S R B S A R BoR/INVE 200 ~ 1 000
bp Z[a], HE— 2 3 Southern B 55 2% 32 fifi ik
J , BEHL 10 A BHAE v B AT DU A 40 4 A,
o3 A5 TR RE AR R 4 T A0 A R Y TR
Pk, 7 w020 FIW R B R B XSO
SeREVEAT I 5 43 BT )5 vl R, 67. 03% M AEICAR T
FIERAR e

A5 AR 4 Southern B 5 4% 22 2 BH % 1)

RETA - HK QAR AT H (30471328 ,30671627 ) 5 FHFHTHE & DLWV AEY) = B 2R (J50701) 5 BOF AR A ik
BEU A R A T i R S 3 B3 H (KFT2008 - 7)
BIWAEE  AENI, Tel :021 —61900424 , E-mail ; zgzhou @ shou. edu. cn
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bO EREX — R AL REAE ] cDNA Jr B i it 4
SO, B S A cDNA R S HR 9 3 5R
(rapid amplification of cDNA ends, RACE) , 7¢
B iZ HE A cDNA 741 ; SR )5 iz T Ak P AR
AR T RO R Ik 3R pET28a-stp, 75 K AT
W BL21 rhsl o % 3k, JF 45 H 2 v B 19 Bt
1A 5 8 3 Western B3 42 AR 7 5 77 BT 1 14
AL 2 B BUR A 3IE 35 SRP( sporulation-related
protein) & F Y A7 1E o X LE B 58y J5 22 I g
T 4% e 2 BB R 4 B 2 ) SRP 3 A H AR
IE X EAER TR A K L F iy ER %5
TE TR

1 ARSIk

1.1 BEERFEER

i ME(RF @ 22) i (RF & 40 ) it 4 T
FIUFR e CAGE 1 0715 Ay B HE, JF A8 PES
B st s R, WA NIRE (17 £1)C
Yt 40 wmol photons/(m - s) FlI JE #116 L:
8 D[S] .
1.2 BHEFHE srp EE cDNA £ KF5I5%E

B0 I S i I 1 ik, A ] TRIzol
(Invitrogen /A7) ) 3R EUE RNA, F ] cDNA K
it 38 P 3% 3 R (rapid amplification of ¢cDNA
ends,RACE) , # l8 SMART™ RACE cDNA J"
R & (Clontech 24 W) ) #:/E L 3R, B 6 S e sk 5
% 5'-RACE 1 3'-RACE [fj cDNA, & Jij {A % £
#i1 wL 4 RNA,5'-( % 3’-) RACE CDS Primer
1 pL(12 pmol/L) ,SMART Il A Oligo 1 pL(12
pwmol/L) , IITEHE /K ZE 5 ul,70 CIRE 2 min, K

¥ H 2 ming SRJEMA 5 x 5 — 5 2% v
(Clontech 23y F] )2 pL,DTT 1 pL (20 mmol/L),
dNTPs ( Promega /3 7] ) 1 pL (10 mmol/L ),
MMLV [ % 58 1 L (200 U/pL) 42 C & i
1.5 h,100 pL tricine-EDTA %% # i ( Clontech 23
")) AR, 72 “C /R 7 min, AR Ji5 W FH R PCR
i3t 47 ME B {& srp ( sporulation-related protein
gene ) JE[K ¢cDNA J Beiy sofie . AR 2 HERC +
P B cDNA ST P v i 38 3] 1 50 B b9 J7
I BT S RRE R 5 | 4 ( gene specific primer,
GSP) : GSP, 5'-GGCGGCAAGTCTCTTCACATT-
CC3', GSP, 5'-TCGGAAGAAGGAGTCGTAT-
GCCGTGAG-3', 25 pL & Bk & 4 4% 10 x
Advantage 2 PCR 2% ij'#i ( Promega /3] )2.5 pl,
dNTPs 0. 5 pL (10 mmol/L), GSP, B| #) (5'-
RACE) 5§ GSP, 5| ¥ (3'-RACE) 0. 5 pL (10
pmol/L), 10 x @ F 2| MR 44 2. 5 uL (100
pmol/L) ,5'-( & 3'-)RACE ¢cDNA 1.5 pL( 1.5
ng),50 x Advantage 2 Polymerase Mix ( Promega
AEDO0.5 wl L H,0 17 pl. S50k 94
CAS: 30 5,72 CHEM 3 min,5 PMFIF;94 CAS
P30 5,70 CiB & 30 5,72 CZEM 3 min,5 ME
;94 CTASPE 30 5,68 CTIB K 30 5,72 C I 3
min,35 MEH ;72 CTHEfH 7 min,
1.3 £WERFES T srp EEK SRP 1R
AT srp 1Y cDNA 2K JF 3 J5, % H P 51 J
HAmt i @ BE R e 9 A7 HE W 15 B o3 A, i
BN 28 iz 55 s S 0 43 B 3P o i LR 1
%2,

&1 FHISHTMERS R

Tab.1 Web servers employed in the sequence analyses

k4% %% wed server Ififi function R4k internet
BLAST [ U7 548 R http: / www. ncbi. nlm. nih. gov/BLAST/
BLAST J¥ 5 Xt http; //blast. ncbi. nlm. nih. gov/
SignalP 3.0 EAF S SR http: / www. cbs. dtu. dk/services/SignalP/
Computepl/ MW B 1 B H A R T http: //cn. expasy. org/tools/pi_tool. html
ORF Finder FF T A 18 R http: / www. ncbi. nlm. nih. gov/gorf/ gorf. html
PROSITE IRk http; / www. expasy. ch/tools/scanprosite/
SMART EHEl b http ; // smart. embl-heidelberg. de/
motif-scan LS s http: // myhits. isb-sib. ch/cgi-bin/motif_scan
PHYRE = A58 b http: // www. sbg. bio. ic. ac. uk/ ~ phyre/
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Tab.2 Softwares employed in the sequence analyses

#Atk: software Sk VE resources

Ififig function

Bioedit 7.0 SCHRET]

MEGA 4.1 SCHk8]
MegAlign 5.0 DNASTAR Inc. ,Madison, USA
Rasmol http: / www. openrasmol. org/

R AR A g i I RR A S i K A A3
RGURE T

J¥ 9 L R Rl S A

B B =R

1.4 FERREHEBOEE

HRAJE T 4R A5 1) srp FE R gt )3 91, 1 5
1% (SSRP) Jf 5| A H§ ¥J £ £, SSRP, 5'-
CATGCCATGGAACCCTCCCAACCAATCAA-3’
(RHAREB 43 A Neo 1 B I AV 45, ) 5 SSRP, 5'-
CCGCTCGAGGACAGAGGACAAGTACTTG-3'
(RUAER Ay K Xho 1 FEYIH 5 o

Fie B3R 7 LR R HERC 145 RNA LA
K3 B cDNA 55—, LU 54 , i SSRP 514
#AT PCR 41, LIIRAS 7 A AU U)LY srp J
KJF%1, 25 L PCR JOWARRALE 15,7 pL K
W7E7K ,2.5 wL PCR 2% i (TaKaRa /3 #]),1.5
pL [ Mg?* (25 mmol/L) ,1 pL SSRP, (10 pmol/
L),1 pL SSRP, (10 pwmol/L),2 uL [ dNTPs
(2.5 mmol/L),1 uL cDNA #&#z (£) 1.5 ng) M
0.3 pL ¥ rTaq (5 U/ul) o W 4R 94 C
FARYE 5 min, 4R J5 94 T2 30 s.64 CiE k 30
s.72 CHEAf 1 min ILPFFT 35 MR, )5 72 €
FE{§1 10 min,

PR H Y 451 A 3R &2 ( TaKaRa 24
ml) #E AT W, RS 5 s BE £ K pMDI9-T
(TaKaRa 7y 7)) % 4% , 31 5% 46 3 K A1 % DH5«
Z A (R A H. 78 LB [E K 5; 5= 5 1
37 TR, PRI TE SR 57 2 LB ik
B sk, 37 CRREHESE 8 ~12 h, @ Wk
PCR S5-Ik BHPE 5wl , -4 BH A s B8 TR % g Ak
TAY) TR B A RIHEAT 51 04T

N2 3sk 55 1 B U A KR & ( TaKaRa
oa]) SEEUTURL , 45 B SRR pET28a 844 7
@it Neo 1 AN Xho 1 B ( TaKaRa A #]) T
37 C#k47 3.5 h (Y EFYI N, RICEFY) IS 9 H 1)
F Bt Bt pET28a AR, ¥4 W & 3@ i T, i #2 B
(TaKaRa 2\ A ) 473 (B W9 B 8k =
10:1,16 Cibe) ™o B i 33 7= W e AL 0 K I AT
W DHSo A28 i 7. $REUSTRL#EAT Neo 1,
Xho 1 WUEGVISUE . 414 H ) 1) 33K 40 Bk

% LA TAEY) TRA BR A RIET IR 5 04T
1.5 EAEAMFRIE

TUZRGNIFFRL B2 B UE ) A
FRE AL 2 R AT B BL21 JES2 25 20 it (1 ¥ R
REMR ) b 7E 5 RIBE R W LB 15 7L vt
FEEFE, 72 LB Bige it 4% 11100 1YW 5 5
TR LTI ATE A T R R . SR OG
% JE{H ODy,, 5% 0.6 B~ NS I - B -
D — A ZUH H (IPTG) 47 8 41488 1 i 3R 3k
BT, MIERR A B RIRE B 37 C
128 C'"IPTG A2 4352 0. 1 mmol/L |
0.5 mmol/L H11.0 mmol/L" "' Hrp 37 CifE
SEFET 1.2.3 4 h A allckdnE ", i 28
CHEFEIR/H7E 5 h F110 h IR B W, DL
HAE AR FRIBE

TR GHELRGFE BB OIEMN R
& PBS (& 0. 137 mol/L NaCl, 2. 7 mmol/L
KCI,10 mmol/L Na, HPO, .2 mmol/L KH, PO,)
BIE VKT P R (200 V HLE,2 s iRE .2 s
[E] g3 30 k) . 4 TF 12 000 x g B.0> 10 min, 43
S EIEWORDTE , UTVE A PBS Bi%, A EA
B E DRI AR WA T BEh, nl A
HERT T 255, #AEAEADMEREE
IR FEAE T UE S , S FH 9 AR R I vE 2%
¥ (& 100 mmol/L NaH, PO, ,2 mol/L JE % ,10
mmol/L Tris, 0. 5% Triton X-100,pH 8.0) "
TFEVIE,4 CTTF 6000 x g B0 15 min, F & 8@y
PR A BB Ai i AR 1 . A 8 mol/L JR &K
%P (£ 100 mmol/L NaH,PO, ,8 mol/L JR %,
10 mmol/L Tris, pH 8. 0) "™ 4 C 33 7% 1 10 1
K, 8RJG 4 CF 12 000 x g B> 15 min, B |/
W, —20 CLAE,

FTakawRiRe ik 5% W4 X
12% 73 B AT AH EE Y SDS — FE P M It i
(PAGE) HiJk, bAEHE 20 pL, FAERT, RS T
100 CA 2 min, HLYKE, We i K HL HE 130 V43 B
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JEHL 180 V., HLIK A5 U, % 5 15 i R-250
Yefs 1.5 h, FEEESRR D (ki (i o

1.6 BHMHEMEEIEL - KL% (HPLC-MS) 53 #7
RiEEAR

HEHAEO N CIEERE 5, B R E
i3 ( Trypsin) B 20 h'™ ) 98 J5 4 o AR AR £ 3%
BRAG ) T A R B 4 0 2R A7 o % o0 A, o sl ik
Agilent Quality Analyze #1473
1.7 SRP ZEEHERFIF

SRP % f 4tk 44 B/ mEH
M 500 wg 555 & 5 R o8 244 7] (Sigma A H])
BA, A FLERIE 2 A kR R,
PR JE 125 wg (B YGRS 1/4) 558 IR A
SEafE A (Sigma 23 7)) 1R A Rl ek e, LA
B2 A — I, 3 4 RGRIRBEE 5 ~7d T
FA B S 5 K B, 1 0 ik B AR R M () 2
ELISA J7 & E ME R 5 , 380 Wi i, Wi &
BRI, —20 CHATE,

4 ELISA il & s ik 2t D R
G v 2 AL A 338 7 A B A 20 wg/mL,
YRR e @ W B B bt Js 1) 96 fL Ak
(100 WL/fL) ,37 CTKE 1 h; B ElFE R 1y il
{4, F§ PBST (10 mmol/L PBS,140 mmol/L NaCl,
0.1% Tween 20,pH 7.4) %M 3 ¥, £F¥X 3 min;
@ Py A PBS Jefi B 2 500 %, FRATAS Lo A B
( BPFR BEBA BE S 5 000,10 000,20 000,40 000 .
80 000F1 160 000 %) , 4 FL AL 100 pL,
37 Tk 1 h; & Bl b4, H PBST [R]%
VAR ;© KR it A W A 10 ) b e 1gG
PBS ikl 00045 , BEFLINEE 100 wL,37 C/KiE 1 h;
@ st Hr A, PBST [RIEVENR; @ KA
Gz (Pierce 20 H]) , BRfLANAE 100 wL, €515 ~
30 min, Pl 100 uL £ 1|3 (Pierce 23 A ) 2 1k i,
FERRARS 22 4K 490 nm R OD {H,

1.8 BHERFEIEQRNRINKE Western E[l

B3R B — B/ BB 4k o kT R B
ThEaR  OREEO 2 g LT ERTRA
WS B R, 7 T 500 pL ¥ 32 Bk [ 50 mmol/L
Tris-HCI,100 mmol/L KCl,1% ( W/V)DTT,30%
Hiuh,pH8.5] 4, @4 CTTF 12000 x g &> 15
min, I 4E FVEW . @ 7 LB IA 500 wl %
Tris {0 F1f% (pH 8.0) ,4 CHE 1 h, @4 CTF

9 000 x g #5.0> 5 min, LA, & ([ B AR 0
A 500 pL A 4RE ., © 4 TTF 9000 xg B0 5
min, WEEMAH. @ B AHHIA 3 R &
100 mmol/L i R #% 1) F BV 1, — 20 C & It
TR, @4 CF 12000 x g B.0> 15 min, g4
UUVE . @ ULVEE AR A 2% [ 1. 5 mmol/
L JR%,0.1 mmol/L 3 — (3 - JHEEZNE) —H
LR FE -1 - WAL (CHAPS) |, fifi FAT AN 1 mol/
L DTT 7 §# .

Western ¥p 3 4 ] K 38 B R A AT
SDS-PAGE Hiyk , FLUK 5 4 28 1 it 28 HL 5% 7% (200
mA HLJ, 1 h) EERSFE RS RS IR LT 4E R 15 (NC)
F, ] TBST (0. 137 mol/L NaCl, 2. 7 mmol/L
KC1,0. 025 mol/L Tris #1 0. 05% Tween 20, pH
T 4) PRI ARG 5% BiiE Wik (5 ¢ BiIE )
#5,100 mL TBST) #4711 h, TBST ¥Ei4 3 K, B
5 min, JILAGE # Y 2 seEBUIA, H RIS 1 h J5[H
VR, SRS A & ) AR AL AR I 7Y
FHR P, FiiRE 1 h 5 REERE, &5
ECL . 4,7 i 5 [ A ¥ F1 B ¥ (Pierce A w]) LA
L HRA BB, 285 1 &6 1 min, )5 &

B, PerEy
o \/_\EE'QJ o

2 HERSThE

2.1 srp EER cDNA FIIREEBF 55

FIJH RACE J5ik, 248 PCR 971, 435l 3815 K
JE2h 371 bp (4 5" — R ¥ Ml 722 bp [ 3" — K ¥
Wy, B AT JEUHETC ¥4 cDNA 11 7 s SC g vh
70 bO JFFI BEE, 3 FOoH T S W &t
PCR 34 s o FI P B84IE , 2k A% — 25+ 831 bp 11y
c¢DNA 7% ( GenBank % 5% 5 : EF490313) . H th
5-JEENIEIX (UTR) | 182 bp,3’-UTR K 199 bp
HEAWEA poly (A) B, FF7i% 5 32 4E ( ORF)
1 450 bp, Gt 149 >z HEER . FUZ da i &
W T 8 17.2 ku, 2511 58 10. 46,

A H R 3 91 [l 548 2%, JCDC L fifi 2
FBT 740 [ U548 28 7, HE I 320 356 I 4 i 1) 2
M2 v 9 5 mi 8 & Bk B ( Nostoc punctiforme ) &
SpolID/LytB #5444 £ 1 ( GenBank %55 : YP —
001867061 ) f3 30% AHAIYE , J5 # 3= ZEAE LT TE I
i FEHEAEA T BB IRA TR A T A
SERER| B R Ay 4 b IR A e
A
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MR HERC 514 srp BRI cDNA J¥ 41 #3751
Yy, 25 PCR 94 vale 57, B W MR 114
TR U R /Ny 831 bp 1 H 1 257 cDNA JF
G383 HE A I 5 HETC A srp K& ERUAH B 5
471 cDNA J7 51 58 4 — 3, R4 sp FEFE
cDNA FEFI Bt 14, A iy M G 51435 P 4
Ty DNA 741, 48 )7 51 43 8 Al 0% 35 R A7
ORF XIS AFAAEN & o iXLEL5 R srp £E
[Fi) s A7 A T 16 1 O L 50 4 1% 4 M b, L AE
cDNA J751] F A 22 5. (E7EME B TC 74 Z 7]
AEE 2K BATA X ] B 5% 5 H Y
P8 DURL Bt s AR =5 B DA S L e A 10 A K B B
BUEARRFRA K, KRR A frfk—22 0017 o

FIRA Y15 B 27 %) SRP 2 [ 1 25 74 F1 2 fig
AT T IO (B 1) o ZH A SRP 25 1 1) @ LR £
R, HLgE K P 2 LR (Ala, Val  Leu,
Ile Met Phe . Trp .Pro) 55 41. 6% , i B B %8 5%
E597157 8 P14\ 2 S VA = = W 2 O €

FRER R R I = R R B EEAEA
Z W A B, SRP HE H L5 S Ik, HEHRA N - P
REMEALAL . cAMP 5 cGMP O 8 1 i il
Mk R B C BRER AL I 2R B I 1 B RR 1L
PAKe N - BEREAL S5 A7 i — ROk, N — A B3
PO e A% Tt A1 A 200 S 1) A ) 6 5 B AN TR Y
YOI, FEES S T RE SRS A
S S B R ) AR AR O Y
Wi Z2 i BRI BRI AL , 2 S ARG S 1L 5
AN e A A R R R Rk T R
PR I1 S SR 290 i 2 A7 P — Bl R AN 32 55 3
A3 cAMP 15 122/ 55 B R A I e , FLAE 240 i
AR RE RS R AR EE A N
— WAL VR R i 2 1 SRR AR T AL ity
AR T 8 1 AL AR S R DfE ek dE i
HIEHELZ R A e E T & . L TiZEA
& LR BRI RE A 15 Ttk — A

D G A o A T T A Gl AT TAT T T BT T A A A G A A Gk e PG TG
e o o] e TRl T Tl T e A Rl R R o, I T T T i A L ey e T L PR T
ey 0, T T Y W s L ] P o R I e e I T G T el W R

VATE= M [

ks AT GO AL Gl s LT F AMG G C AL CAGACTd AT €00 Ohk LN UL TG Gl Gk

&1 A K A I E Y O & F ORI OF H K Qg W & &
oA
A FTH A THALED LI TLETL CLANLE REL TP LS RE T RERE I8 BT b DLAIE T LA

L] I | B 1 E L] E T i Y

|} I K | k| | | 1 & i

GUSCTE Gl s T O G G AT Ol G AAT GTG ARG AL TT 4T AL TTH LAk,

T 1 E = I F L L 1 "

b S | E B 1 L & 1k

(G CIATC A ST TRl AT ACG ol ST T & W bl ol W o5l G BT 15 AR T o

| & 0®E & § T B K |® B, O ® F W YV O] W ] |
o b B T 1
o 1 BHEET O
AT TP T G TN e L I o o TG N i T ol Gl T B i
I = E|F F ¥ O H E K T & & W W © F W L
IR
T
ARES BT AL T BEST LAC £ NE Al @ P Gk DR RE L T8 00 & ol TED C-NE TG FIE KL TR
5] | 7T = | . L L | DL F T i
N ETEREA n WEEO BE - e H TR |
HELE [ AER.

AR, R KT A T T AR AL TO LTI 6T LA G | T s T T AT LTH AEE TAR

E T % 4 L & % 1 F
- N

G o4 w ¥ L opoi K O9

WP W T e o o I oy e oy T i By g s T ol o AL O e T A PR R DT o

| | 5 L L & FLITH

(RIS EE i pprita i perfinsbia paleig PTiaern st E =L R LEn [aa e g Lol
O T By e B LAl a8 0 o o I Rl T oot o B B oElal TR T el L b R

LR LLAAS LU, LA

1 A SRP EA K HIh4Es
Fig.1 Predicted functional domain of the putative SRP
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RUE SRS — S22 R R B S E
FRICR BRI, R vy = v (8] 14 8 TR 40 A 285
B S K A M i Rl BT B oA ok
T el 5 B i 1% ELA5 SpolID/LytB 4 44 J5§
S e S o= N5 SR U S R T S R
RN R I T S R 2RI TR R S
AMIF R BEA R B WA 7 X Aoy AR # 2%
RUT b IR 4 22 4R 35 VR B A 5 R 0 A Y
Ao I RL B b A i S0 7 25 44 S e, FRATTHE
N B T A ORI R | 5 Wi B s e = B P PN 2
i AL T A TR 22 R 05 e R B s S B
TP B 5 FHLE, 2 50 I 22 0 77 R 5
eI BRI, (H A 1 Ttk — 20 kb sk
2.2 srp BERZHENHUESFSRIE

VT Y 85 41 TR pET28a-srp, i 17 147 #%
PCR %6, Al P 3 i 5 H By 7 B R/ — 30w 2%
o SRR 2 TR SRR DT, & B0 PE 4 v e R
A5 PO L R RN — B 4 A R Be [ i) v B
K EE 479 bp, i Bel 55 | AREEYIALE (6 bp) ,
srp KK 447 bp ) ORF (A& & L% 5) DL &
ORF X R 4 55 (Hif 26 bp Ay UTR [X) ], H
Ry, 25 R WoR G A R B S srp 3L
i) cDNA J¥ 31 5¢ 4> —3%, 5843 UEW] T pET28a-srp
FIBFIARC ) b Ay 2

WOAR 75 5 338 5 I TR A, AR AT R 7S IR
SRJG o0 R b T WA L TE #E 4T SDS-PAGE Hy
VKo ZERKM,37 CHI28 CHEFRYEHE Y
DM ianIE X35, HAE R TH19 0. 1 mmol/L |
0.5 mmol/L F11.0 mmol/L £& 3 /|~ Bk B 5L 16
H, 2 IPTG B2 o8 1 mmol/L I Y R 35 &
o

SDS-PAGE 1Lk 45 3R (18 2) 7R, 52 #n
B (A HBY By pET28a BokL) % 46 1) R i
AR L, 38545 srp 5 DA 5 2 JS0ORE A9 KW T 1 7E K
£919.3 ku fb I —F B/ FREMWERW, E5
B HEHAE A5 F R ARD—8 5ARH IPTG
W RYAA L, F4 8 1 ek R I S I (Rl T G
2 h SERBTR 4 i i R I G5 (K 2) 6
2.3 SREHEEE -REERNREZEZARFT

YT RFYIOL A B AETE , FRATTHE 5L B 2 1Y 43
FRATIF I A T JLANEE SRP 5 1741 (1) 2 L iR
BRAE, O THESCHE A M E A SRP & [, % ]
TR RCHORR 3% — 53 HR I ( HPLC-MS ) 46
HoAR,

2 EHZAMREEE
M: oy FREE F AR (RARAEY) 5 B A E H; K
B 12 EBURIXT R KIE 2 RIE ST I JK0E 3 ~6: 435k
W3Rk 1.2 3 F4 h,

Fig.2 Expression profile of recombinant SRP in E. coli
M: Marker; B:bovine serum albumin; Lane 1 control without
insertion of srp gene; Lane 2. control without induction by
IPTG; Lanes from 3 to 6:expression of SRP induced by IPTG
for 1 h,2 h,3 h and 4 h,respectively.

A H 4 Trypsin Ji#ig S5 o7 OB LA K
Bto 2R HPLC-MS S AR 8 2H ik
AT 43 B i, Hod e AN BR B iy R A 43 Al e
YLSSVLHHH , YLSSVLHHHHHH ,GIAK .QWGE-
ASWPTR .LVELVR I DFPGAIN , i & [ 41| 55 i
Wiy SRP & [ i BK B 1438 70 15 91 o6 42— 3K
Hp C uhk 13 4% W ¥ %1 i C-HHHHHH-
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Fig.3 Electrophoresis( A ) and Western-blotting ( B) profiles of the total proteins extracted

from L. japonica gametophytes

Lanes 1 and 5:Marker of standard proteins; Lanes 2 and 6 : the recombinant SRP protein; Lane 3 and 7:total proteins from the female

gametophytes; Lanes 4 and 8 :total proteins from the male gametophytes.
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Cloning of srp gene from the gametophytes of Laminaria japonica
and its expression in Escherichia coli

CHEN lJing', WANG Li-li', SHI Wei-wei', ZHOU Zhi-gang'**
(1. Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecosystem Certificated by
the Minisiry of Agriculture ,Shanghai Ocean University ,Shanghai 201306, China ;
2. Aquaculture Division , E-Institute of Shanghai Municipal Education Commission,

Shanghai Ocean University ,Shanghai 201306, China )

Abstract; A male differentially expressed cDNA library subtracted from the female gametophytes of
Laminaria japonica was constructed by use of suppression subtractive hybridization( SSH). A clone b9 was
found to be a new differentially expressed gene using Southern dot-blotting. With the designed gene-specific
primers on basis of Clone b9 sequence,a full length of cDNA was cloned by use of rapid amplification of
c¢DNA ends ( RACE). This gene was composed of 831 bp in sequence including a 182 bp 5’-untranslated
region( UTR) ,a 199 bp 3’-UTR with a poly( A)tail ,and a 450 bp open reading frame ( ORF). There was no
difference in sequence of this gene no matter where it was cloned from the females or the males. Protein
homology searching result showed that it was homologous to Nostoc punctiforme SpollD/LytB domain-
containing protein ( sporulation resulting in the formation of spores) with 30% similarity. This gene,
therefore , was named sporulation-related protein gene ( srp) ( GenBank accession No. EF490313). The srp
gene was ligated into pET-28a expression vector and was consequentially transformed into Escherichia coli
BL21 competent cells. A recombinant protein was successfully expressed in prokaryotic cells with molecular
weight of about 19. 3 ku, and its expression was positively related to the content of inducer ITPG. Mass
spectrometry analysis verified that the sequence of expressed recombinant protein was the same as the
putative one on the basis of srp gene ORF sequence. The recombinant protein was purified from the
transformed E. coli and its polyclonal antibody was obtained by inoculating immunologically rabbits. The
SRP protein was proved to be present in the crude extracts from both the female and male gametophytes of
L. japonica by using Western blot with the preparative antibody. The results lay a foundation for the further
study on the isolation and characterization of SRP protein from gametophytes and on the investigation of
function of SRP protein during the growth and development of L. japonica gametophytes.

Key words: Laminaria japonica; gametophytes; srp gene; prokaryotic expression; high performance liquid
chromaytography-mass specrometry ( HPLC-MS )
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