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CEFE K¢, e 1T 361021)

WE: ZEXRFFPEFTERGRMPULET S ERLENL, IFHRREEEAT R BB LG
T W F RLANE], 2 8 F 7w E Ml B A e Ak I, B Bl 43R K 5 ] (ACP) & A xt
M iRA MR Z-61 HRAEEGRBEFFTHERXXALA#THEN, KE—FEFR
M AT REKTFEEREG LR K, it 5-RACE HAKBETEWLK, @4 N
Phrps15a(GenBank % 3 5 : IN991055.1), %% F 77|42 K 676 bp, &8 — 390 bp # I #
] 1324 4 A5 130 A 2 35 BR B9 % 431Kk S15a % 5 (PhRPS15a), % B2 F A A CeeaHio66N1850150S7,
B3&EN. TMNRER 8 ANIREHELK, 5L AN RPS15a & & A H K& o 7 7] —
B (78%~80%). F GHE MoK, 50 4. B A . &% Andx X 3% PhRPS15a EH A EH
BeSL ey PR X, B2 K ¥ PhRPS1Sa Z A SRR EH RENEL K R EI, LHK LT

& PCR 1 4 R & ¥, Phrpslsa 3 F B & ik
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AR FBET S, MEEMIEFEN SR K
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AHRBAYEAR . EAL S . PCR =R 2 |
B AR BRSSP, e e L sh P fiok
A B R B A 06 25 S ek L R 1) v e H A
)T TS, s O R % AR e s
LS TR AT B T — 2% R R U 26 1 R S Ay S TR
Phrps7. [k, ARSCIHUR AT ACP Hi ARGk SEX 17 4%
5 R 8 AR Y 22 S AR AR SR R AT ik, 9
AT 25 59 3 1k 3k PR 118 4K T e A 0 5 v TR 38 AR
) B[] K- 1 235 0 BE AT, DU B IR 558
ek FPIM 360 107 28 A S R SR R BRI, Ry itE— 25 T dn 4
SKE I e T P2 1 BB 295 A
1 MBSO
1.1 IREEHRESEMELE

PEIR AL S N T 2% 58 3k B AR A5 AN T v T R
Z-61 [ Fy MRS BCE 48 4 45 28 SRR VR
.

W Iz SR BEARTE IR 25 1F F IR (2120.5) °C,

FeHE 2 000~3 000 1x, EAOEH 12 h:12 h, 53
K — U IR IR 597 2 (1542) em I, IO T
W EWAE R OB R AR T
(30£0.5) °C Ay 1E I ' BRI 5 4 b B4 T v T 36 4b
PRCHARBEFR AR IE R 250F)6 h JEAFE S,
DAIE I B2 35 3% 0 5 44 A o BEZH 3 o) £ BB
RNA, JFiifEsk cDNA J5 T Eihhin 2 5%
TR HE PR ) B % o

[, 5B —2H (1542) cm A28 R B T
(300.5) °C 1y 1 I BE R 35 56 b 43 90 25 A 7 v Ry
AR EE SR AR R 2544)0. 3. 6. 9. 12
24 h )5, FEBUE RNA, FTIEEFR KRGS
NG E B PCR 20Hr o BN BREH IS 3 P47,
12 SI¥KREFF

ACP i 22 Rk FE I B . 5'-RACE 93
KA head to toe B IR FNHE PR ik K i
BrET B AN 1 IR, o B TAEY) TR
AR\ A

*1 LW HEFTASIYMNRIRAMFS)
Tab.1 Name and sequence of primers in this experiment

Gk A s F1MFHI(5-3")
primer primer sequence
dT-RSL AAGCAGTGGTATCAACGCAGAGTTTTTTTTTTTTTTTTITTTTT
AcP RSL2 AAGCAGTGGTATCAACGCAGAGTIIIIAGGCGATGCC
UPM-L CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT
UPM-S CTAATACGACTCACTATAGGGC
RACE NUP AAGCAGTGGTATCAACGCAGAGT
GSP CCCAGTTCTCCACCTGTCCTACC
NGSP GCCAATGTAGCCGTGCTTCTG
head to foe 1spl5F TCCCTCGTCCCGCTCTTCCT
rspl5R GAGGGAGCCGAATGTGGGTAT
rspl5qF TGCAGAAGCACGGCTACATT
(PCR rspl5qR AGTTCTCCACCTGTCCTACCTTG
18SF AATGTCGACAGGGCAAGTCTGGTGAA
18SR AACCCGGGCTCCATTAGAGTCTCTGAAG

1.3 HE RNARISEL4L

WCHEIZ S50 30K 0.1 g, ZRUB4RIE T Fik AU
&5, KA EASYspin #i%) RNA P Bt &
CLAESE A P EARAT R ], 650 SRS FE i i)
RNA.,
14 =RFFEAGESTE

# AR AR DNA F—&4%  Sr5HERIA 0.5
mL ) PCR EH AT A5 1~3 pg &

RNA, 10 pmol/L dT-RSL 5|4 2 uL, JillJC RNA [
MK 2SR 12 pL, RE5))5 70 “CHER 2 min,
FEAEVK E¥2H) 2 min. #2545 W) PCR & 43 51l 4k
ZEMALLF SO 4H43 . 5XRT Buffer 4 pL, 10 mmol/L
dNTP 1 pL, 20 mmol/L DTT 2 pL, 200 U/uL ¥4
SEME 1 pL, IBA5))E 42 CIEE 90 min, 194 C
AR 2 min, A AT B FISE IR 2 9 cDNA 25—
ZREETHIHITC DNA B A K # BAR N A5 EUS , i
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¥R 36 %

BT -20 CrkFH A

ACP H ARGt 27 KA KR  HHIFERA
0.5 mL /Yy PCR 4 H, BILA 20 uL 40°F e i iR &
10 x PCR Buffer 2 pL, 10 mmol/L dNTP 0.4 puL, 10
pumol/L dT-RSL 1 pL, 10 umol/L RSL2 F&EHL5 4 1
uL, 5 U/uL Taqg DNA %47 0.1 uL, cDNA(K HEZH
SIS uL, SRR K 2 EARFL 20 L. PCR P
HEAFRF N 94 C BAEYE S min, 50 °C 3 min, 72 °C
2 min, 1 MEFR; 94 °C 405, 65 °C 405,72 °C 40s,
35 AMEH; 72 °C 5 min, PCR §" 845, 435 BOx IR
HEL SR Y =Y 7 ul, KA 1. 2% B HiEE
J2 HL KRG PCR 4 38 7249

B &4 B e B B RIS
WEEEE DNA [N & (bR 48 AR R R
o], dea) ik s SR8 B B [l 4y ]
PMD-18T #{A(TaKaRa)i% %5 1k 282 S 40
E. coli DHS5a HY, £ FIBRE LA M13 59 R 5
PEIRUESS, #BAME Ry K3ES%, H-RA MiniBEST
Plasmid Purification 17| £ $#2 U5 % DNA(TaKaRa,
K ) AT A TR B2 wl
15 E=RFXEERMEKTE

BT ACP FARE AT (1 25 5 FRIR B v Bt
5 2 #E 3 -poly A &5, TRl E TR ARSI 3 3145
)22 SRR BF it 5 gl ik fT
5'-RACE ¥ 3, Wil kifiix s RiEERNY 2K
¥4

% Primer Premier 5.0 kit k15 E 5%
IKHED 5'-RACE ¢ - PE4 151 W) (GSP)FIE K5 [ 9
(NGSP). i SMART RACE c¢cDNA Amplifi-
cation Kit (clontech) A #/EULHII 1 pg & RNA
T 5'-RACE cDNA 5 —#5 1A 1, SREHEA UG 3k
519 10 pL A& £ A Tricine-EDTA Buffer i B % 100
uL 75

5'-RACE X Wik %N 5'-RACE c¢DNA 2.5 uL,
10xadvantage PCR Buffer 5 uL, 10 mmol/L dNTP 1
uL, 50x advantage polymerase mix 1 uL, 5|4 GSP
(10 pmol/L)1 pL, UPM (10x, Xl& HAFS#) 5
uL, fJr 45t PCR-grade water 2 EAFl 50 pL.
PCR Y H4FEF A 94 °C 305,72 C 3 min, 5 MEH;
94 °C 30, 70 °C 3 min, 5 PMEH; 94 °C 30s, 68 C
3 min, 72 °C 3 min, 27 MEF; 4 °C 10 min, K
% PCR P=Wfi B¢ 50 f5 /5 HL S uL dF1 758 403,

5 R R VAR RN RS PCR &8 = W16 B 50
fE5HI =) 5 uL, 10xadvantage PCR Buffer 5 pL, 10
mmol/L dNTP 1 pL, 50x advantage polymerase mix
1 uL, 51% NGSP(10 pmol/L)1 pL, 514#) NUP (10x,
A& W5 Y) 5 ul, fiJnthst PCR-grade water
ZEARBUN 50 uL. PCR ¥R FRIE—4, Hok
W —F 27 MRS 15 MG, 3
1.2% 0 B AE e Uk 43 28 i, RSO 2k B Y
Pt

H 0 A B e BRIy ik m “1.47 K0y 4R
P SIE “1.47 B e sE L 2 MEGA 5.03
HWATDHE, R —SKERRBEEN RT3
— R P L 52 27 5111 1T head to toe 514,
PR DL 5 S 415 1) cDNA ikt 1T PCR 4734,
DA IE DR 7 91 () TE R PR RN e 4k
1.6 ERRILERE Phrpslsa FEYIEBFER T

ffi /] ORF Finder(http://www.ncbi.nlm.nih.gov/
gorf/gorf.html) ¥ A 43 A1 D422 56 15 13 4 18 5 1)
TEHE(ORF) M4t 2 R 4, R T A1 7
T[RRI X | 2235 400 40 B RS DS G AL 2 1
)— . =R T 534 . JF M GenBank %X
I e U A= 4 A (Homo  sapiens, NP_001010.2),
/IE(Mus musculus, P62245.2), Bt 1 ffi(Danio rerio,
NP 997927.1), ' 1% (Drosophila melanogaster,
NP_524709.1), i 3% (Brassica napus, Q00332.3),
1 F5 57 (Arabidopsis thaliana, NP_172256.1), /&
(Triticum aestivum, HMO055513.1), 3¢ B K ¥
(Chlamydomonas reinhardtii, XP_001700656.1), 4]
# (Volvox carteri f.Nagariensis, XP_002947188.1)9
AMYIF R 1 S15a 8, SR MEGA 5.03
AR EBRAEC X2 (unweighted pair group method
with arithmetic mean, UPGMAM)f4 % T PhRPS15a
HHWRRKEW
1.7 IR¥3E Phrpslsa EREREKEHEE RT-
PCR &7

M Phrpsisa JE 411817 Bt PCR 1E X [1]
5|49 Rsp15qF #1 Rspl5qR, FF-L) 18S rRNA 5| #¥1E
JNZ:, $EAT Phrps15a Ji K7 i v haf A [ s ]
TR AEX F 1k B R SERT 9 2 it PCR 20 #7 o

PEEUAY A FE i (Rl A8 251 T 230 8555 0, 3,
6, 9, 12 f1 24 h [AIRAK) B RNA $% TaKaRa /A
f) PrimeScript® RT reagent kit Ui I Bk 7 #:1E, LA
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Random 6 mers A5 YT FEF W . 25 pl 1Y
A Z A A 12.5 uL 2xSYBR® Premix Ex Tag™
Il (TaKaRa), 0.2 umol/L 5| ¥ fl 2 uL 5% 5% 7= ) .
PHEFERF R 95 CZEME 1 min; 95 °C 10's, 62 C 30,
40 NMIEFR . TEIREE RS N 55 CLETHR 2 95 C,
il . 9eEE B PCR 757 ABI7300 %Y
JE i PCR A E T,

L 10> B H R 1) cDNA A AR EF 15 it PCR
Y3, HFE Phrpsisa JERAIN SRR 2
YR 2 o7 05 15 B 1 el BERI JC AR A ) B, A s g
B3 A4 fL. W Excel il SPSS 13.0 Fxf4-%t
IR HEAT T, IR B R 7 2= 00 A
(One-Way ANOVA)FIf5 /)N @ 2% 22 5 1 (LSD) Hb 42
AR B IEH R 2R, P<0.05 FREFEE,
P <0.01 £tk ipE2ER

2 2

21 ERRZEERAGEMEKTE

K ACP HOR, e 5% dT-RSL 5 20 4%
RSL FEHLE ML LAY 20 Xt 5 | H14H -4 Wz 2252k
PRTE R T 30 251 1) 2 57 38 R IR A 7 i A
519 dT-RSL 5 RSL2 A EXT A ihy 38 i T —
S ELH 550 bp 2 FFRAEE R B (Kl 1-a).

(a)

ZIEH R B Ui [ R #5 4k 50 B s e, T4
K 512 bp, 3'%i 5 A 29 bp 1Y polyA J¥41.

DL R EER, SR 5'-RACE AR 7%
JPA S 3, 18— K20 420 bp 94FE
SetE R Be(Bl 1-b), 2ad safe I 5 37y 51 P
5 138]—2% 676 bp HI5E#E )74 . {4 head to toe
519 T PCR 4714, HLIkEEHRANE 1-c Fiw, B
Wl B, 45 5 DFEE RS 1) 52 3 7 91 58
S5, ULIIPRHER B R BOR 22 R A SR 1Y
£

K] ORF Finder F A5 Hr A iz 4 K B ¥
G NG 148 INIEFEFF IR 2255 540 AL 58 44 i I F
B AE (ORF), HA AR 741, AT 4ifd 130
NEIEIR(F 2), E—2 i BlastX B f4dk4 72 3k
i e 51 (R VR Eb o 2 B3 35 DF) 2 L 11 2 1 T T
bR S8 BB, S /IRl BES M, R
WL R BIREIT . ANFE L SR A A ORI 1) 81
[FIEIE N 78%~80%. & 3 JyiZk [H 4 it 24 KLk P
5 55 Aty FloAH N7 K 11 22 R 7 4 1) 2 F P 471 L
XFEE S AT AW I s R 1 22 R R R S R B
NI R RIARE 1 S15a BN FEH, AN
Phrpsisa. ¥ /751 4%58 & GenBank Big )/, &%
54 IN991055.

(B (€)

F1 EFEREFRREFEFEREKTERIKE
(a) 7% dT-RSL 5 RSL2 L& ¥ 84~k &5 (b) S'RACE P LIkl () A JPHIKM Yk El; M1. 50 bp DNA marker; M2.
DL2000 DNA Marker; N. X H{2H, H. S2802H; #isk 22 7R B 1. 5-RACE S — 5P M 45 5% ; 2.5-RACE 5 e 1444

342 AT

Fig. 1 Agarose electrophoresis of different expressed gene screening and gene full-length cloning
(a) Agarose electrophoresis of different expressed gene screening; (b) Agarose electrophoresis of gene full-length cloning by 5'RACE;
(c) Agarose electrophoresis of validating of full-length gene; M1. 50 bp DNA marker; M2. DL2000 DNA Marker; N. thalli was cultured
under normal temperature; H. thalli was cultured under high temperature for 6 days; Arrow. fragment of differential expression gene; 1. the
amplified result of first cycle of 5'-RACE; 2. the amplified result of second cycle of 5'-RACE,; 3, 4. two parallel results).
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49
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463
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acatgggggtcctcatcgegecttccgacgecacccegettecccctece
ctcgtcccgectcttecctegtcaacccectgectccctgtatttecttgtta
tcgtttgtgecggeccgecaccggetgotttgtecgecacgtgeggttegte
atggtgcgcatgagtgtgctgggegatgeccctcaagacgetgtcece
M V R M § V L G D A L K T L S
aatgcggagaagcgggggaageggeaggtgatgetgeggecateg
N A E E R G K R Q@ VvV M L R P §
tccaaagtggtcatcaagtttctgcagatcatgcagaagcecacgge
s K v v 1 K F L Q 1 M Q K H G
tacattggcgagtttgagtacgttgacgaccaccgggegggcecaag
¥ 1 ¢ BE F BE Y ¥ D D H R A & K
atcgtggtgaacttgatcgggeggetcaacaagtgtggtgtcate
I v v N L 1 6 R L N K € G V 1
tcgccccggtttgacgtcaaggtaggacaggtggagaactgggte
s P R FD V KN 6 @ ¥ E N W ¥
aacaacctgctgcccagccgtcagtttgggtacatcatgctcace
N N L L P 8§ R Q@Q F G Y I M L T
acctcgtacggcecatcatggaccacgaggaggecgegegecaageac
T &8 ¥ ¢6 1 M D H E E A R A K H
acgggtggcaagattctgggcttcttctat@ 540 gcgct
T & @§ E I L ¢ F F ¥ *

gcgetgeotgeotgetgecagattgacccccctgegtgegacacccac
ctccttgtatacggtgatcggecccgtataagaatatacccacat
tcggectccctcgaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 676

E 2 IRESAZEARER S15a EEZERFTIRTUNN S EERFT
atg AL IHHRY T, ag 1L %S T

Fig. 2 Nucleotide and deduced amino acid sequence of ribosomal protein S15a of P.haitanensis

atg is the initiation codon, @is the termination codon.

H.sapiens A\
greﬂo mofn

napus
M. r::g:cufus /L o
D. melanagasfer
A.thaliana ) f
C.reinhardtii %ﬁl’iﬁ
V.carteri
T.aestivum /N
Phaitanensis Y5383

H.sapiens A\
g.rerio %EEH i1

.napus
Mrr?ﬁ?cufus 7 E
D.melanogaster
A.thaliana
C.reinhardtii Hepq K%
V.carteri
Taestivum /N&
P haitanensis 15255

KHGYIGEFEN
KHGYIGEFEQ
KHGYIGEFEH
KHGYIGEFEMN
KHGYIGEFEN
KHGYIGEFEM
KHGYIGEFEH
KHGYIGEFEH
KHGYIGEFEH
KHGYIGEFEN

B3 #PEFER Slsa RERFIINZEFTILERT

Fig. 3 Multiple sequence alignment of ribosomal protein S15a based on amino acid sequences

2.2 IRZ3E Phrpsisa EEHEBEA S

K H ExPASy ProtParam X {f 43 #7 I5 %5 3¢
Phrps15a 1t K i) 49, 1%k K g it 130 2 ik
%E@%E}ﬁ, ﬁ?ﬁj] C664H1066N188018()S73 6}?
O 14787.3, BLESFHLACN 9.90, FHIAT R LR
5% Hk (Asp+Glu) B 80 11, 1F H fif 24 3 iR ok 5
(Arg+Lys) BBk 20, AFaE RECH 28.97, fgli &
Hh 92.85, BAFIEKE N-0.172, RUZE A BT
g, FARER®, HETRKE®RT . FIH

PredictProtein 2 /3 Fiil % & (1 1) — gL 4544 fm
PETE(H) . 2 (B) MR (L) 2 R iR k3 5
R L9 23 59 26.92% . 33.85% 5 39.23%. EFIJFHE
LRI Swiss-Model X117 4822 PhRPS15a & HEMR T
S = Gzs A5 AT e (| 4) , ZEAR 3
RIBE, 7 /\J#F K 8 ANIARE AN

2.3 IREE3IE Phrpsl5a BEEMRSHK T

KA UPGMAM LA T 37 5838 e A
HEEBY TCHT 0 R RPS15a 2 12 L1751
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R GBI (18] 5). HT AT, T4 B RPS15a
W — RIS ER, B et 2 MR
S, SRR 73 B B e IR I A3 5
TERTEE AR R, W) | 2Rl 5
IR A ML AL S 3, AT 5E5K RPS15a
P15 BRI P A 3 RPS15a 2B AR R I .

4 IREBRPEFER Slba =LKL
Fig. 4 Three-dimension structure of ribosomal protein
S15a of P. haitanensis

77, H.sapiens A\
100[1 Mmusculus /N5,
99 D.rerio BT fH
D.melanogaster 1R

B.napus I3
100 D A.thaliana $\ 5+
93 54 T.aestivum /NE
C.reinhardtii AR B
00— Vcarteri A%

Phaitanensis 35353

0.12 0.10 0.08 0.06 0.04 0.02 0.00

5 ETRERFIIMEZENZERER S15a
RGHAK
Fig. 5 Phylogenetic tree of ribosomal protein S15a
based on amino acid sequence

2.4 IRZEIE Phrpslba BEEFIEKFH LR EHLE
£ PCR &1#F

IR43% Phrps1sa 3R N 2 (1) SEI 26 e it
PCR 4 ¥4 ZR L T4, fEH0N KX IR, RIFEX
HREE, wig mny 8- — i R 5,
BFV A X BTG X BRI TE Y38, 3 ASEATE ALY
WSS R E M RAT, DAY AR R AR N A5 RAT,
TCAEFE S P 1S, i g R E A T B (A 6),
Phrps15a 3 R 7 = Wi 45 B[R] KSF T i 263k 7K 7
PRI AR R R B R R PMA 3 h i, BRI
F| Phrpsisa 5 R B3 E K & A 82 00T %
(P<0.01), Wil 9 h BHEFFAEA, 12 h DUGRAH
AT — & W 1m T, AR A S KT b 38 T 4R A
(P<0.05), ERAHIEE RS HIE ACP i LI 45 R
— 3, HyIAEWT, Phrpsisa SRR AYFA2 3 T
JISTEROE i 8

1.4

—
[\S]
1

1

Phrps15a/18S(RQ)
e o
(=)} o —

FNREE
relative expresion level of
<
e

¢
&}
h

,%,&,%ﬁ

0 3 6 9 12 24
iHE] /b time
6 Phrpsl5a &R &= MiE
AEIRTE 7K - TR HERT RIEIE R
Fig. 6 Relative expression level of Phrpsl15a gene
under high temperature stress with different time

(=]

3 itie

A AE I A A dE Ak R, Sl AN T R
ARG SR AR RS, R T AR AR
DX PR R AL, Az B b B, k2
fj— Z2 41 fih A B0 1 1 AT R 4 i A
X— RN R HE RN R, WG T I
(AR5 RN SR AIL AR, AN B R Y - R
ik, (A A — KA R R R s fE A
SRR BEAR A, T R R 3 DR
FEARWFGE T 5 BE L AN R SR KK T R SE R &
RIS, 25 R PR A B S L T A 2R K i
FErf, KA 8.74%~11.09% LA iR, i T i
FEIRELA YRR WTE RO BB ALK AR5 i
it ACP HARAE A0 532 4000 N B3R 058 5
AR Z-61 MR IRk T — 4 NN
LN R B, 2 4 T R R TR) YR B X At A H A A%
WA S15a HH .,

AW A2 A W 20 i PN o ) 2 PR B 2 —,
FEPA TS mRNAs, H5 (RNA —& G BN
FEEARMIIRE . fEEAZAM A, B h 408 1)
/NEFEFT 80S KL HELH AL, FHEA0HE 4 Bl rRNA F
Ky 80 Fhak !, ORI Z R UEHE R, b
R IR UM . S SR A T AEY & 24,
W HAHALRTIRE, 1125 DNA il &5, RNA
N DA R R B S, AR AR R R R A S
WO R W R OB AR R T e TP BB R E A
S15a(ribosomal protein s15a, RPS15a)J& 40S /NP HE
MLy 2 —, BN T4, 8 TR A
M S8P KiK., Hujs%T RPS15a I fE H5H:
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£t 36 &

AR R 1 8 rRNA BH B AR TS 02 b
Y, AR RPS15a 2 H 25 T
B 1 A R B4 ) Uechi 25U OME BE T O BIFSY
i —ESE T RPS15a JE PR gl 2 T 10 # f i ik
N fERYHh, B RIRFE 25 R, RPS15a 3
DAL 11 26 35 5 40 I 19 7% BR 4r 2445 2%, U Bonham-
Smith 217181 Schaap %' SELTEPEMSE . X
025 R0 S P ) R 9 85 B E 2 B I R T A e
ZUh R ROKCFE B T e U i koK
-, AR, BT ERUXT /N RPS15a B 15T
KL FEA IR FIEATRE S N 21 B IR
KA K, ASE ., w0 AT 4R 585
RPS15a L AR KK BE TR, TRESInE
Xof FR R A O A ML AR G o miR A T, I8
SSBEAR T U =R A X F B R,
RPS15a JEH WAL, PAURZEANM Y 4> 24 5, M
s> A 5 B RE R AL, I S, X5
IR R IR A R R, AR E T
R R AR ARAF, BN AE KR
F AR, HAMRA AR B e A B T4 i

73 R

P

0

S Mk
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Molecular cloning and expression analysis under high temperature
stress of ribosomal protein S15a gene from Porphyra haitanensis

MEI Gao-shang, JI De-hua, LI Bing, XU Yan, CHEN Chang-sheng, XIE Chao-tian"
(College of Fisheries, Jimei University, Xiamen 361021, China)

Abstract: Porphyra haitanensis is an economically important marine crop in southern China. A major
problem in Porphyra farming is thallus decay in response to high temperature stress. Molecular studies of
temperature stress can help to resolve the issue of thallus decay. In this study, to study the molecular me-
chanism of high temperature tolerance in P. haitanensis, the technology of annealling control primer (ACP)
was used to screen the differential expressed genes in gametophytic blades of an F4 high temperature to-
lerance line Z-61. By the primers combination of dT-RSL and RSL2, one differential expressed gene frag-
ment was cloned. And the full length sequence of this gene fragment was cloned by 5’RACE technology
and named as Phrpsl5a(acceession number JN991055.1). The Phrpsl5a gene with a 676bp sequences
contains an open reading frame of 390 bp encoding a PhRPS15a protein of 130 amino acid residues. The
PhRPS15a protein which was assembled by 3 helices, 7 sheets and 8 cycles shared high amino acid sequence
identity with RPS15 from other organisms (78%-80%), and its molecular formula was CggsH1066N1880180S7-
Phylogenetic analysis showed that the evolution of PhRPS15a of animal, higher plant, green algae and
P.haitanensis has unattached evolutional groups, and the PhRPS15a protein of P.haitanensis has closer re-
lation with RPS15a proteins from green alga than ones from other organisms. The results of real-time
quantitative PCR indicated that the expressed level of Phrpsl5a has close relation with high temperature
stress. Under high temperature stress, the expression of Phrpsl5a gene was down-regulated significantly.

Key words: Porphyra haitanensis; technology of ACP; ribosomal protein S15a; high temperature stress;

cloning; expression
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