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c¢DNA cloning and sequence analysis of ribosomal protein S7 gene from giant panda

HOU Yi-ling, WU Chun-lian, HOU Wan-ru, HAO Yan-zhe, ZHANG Tian ( College of Life Science, China West Normal Uni-
versity, Nanchong 637002, Sichuan Province, China)

Abstract. Objective To explore the structure of ribosomal protein S7 (RPS7) gene of giant panda (Ai-
luropoda melanoleuca) and investigate its homologies with other already reported sequences, including Homo sa-
piens , Mus musculus, Rattus norvegicus and Bos taurus. Methods The ¢cDNA of RPS7 was cloned from the gi-
ant panda by RT-PCR. The sequence data were analyzed by GenScan software. Blast 2.1 was used to study the
homology of the obtained RPS7 sequence with the gene sequences of other species; Open reading frame ( ORF')
of the DNA sequence was searched using ORF finder software; Protein structure of the RPS7 sequence cloned
was deduced using Predict Protein software. Results The full length of the sequence fragment was 589 bp
containing an ORF of 585 bp. The deduced protein sequence showed that the protein was composed of 194 ami-
no acids and its estimated molecular weight was 22. 126 85 x 10* with a pl of 10. 09. There were 7 different pat-
terns of functional sites: one N-glycosylation site; two cAMP and ¢cGMP-dependent kinase phosphorylation sites ;
four casein kinase C phosphorylation sites; one casein kinase Il phosphorylation site; two N-myristoylation
sites; two amidation sites and one ribosomal protein S7e signature site in the RPS7 protein. Further analysis in-

dicated that the sequence of RPS7 and the protein encoded were highly homologous to some mammals reported.
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Conclusion

The complete coding sequence of RPS7 gene has been cloned through RT-PCR successfully,

which is the first report on the RPS7 gene from the giant panda.

Key words: Ailuropoda melanoleuca; RT-PCR; ribosomal protein S7; cloning; sequences analysis

FZHEA (ribosome ) 2 A= 1) 40 S N 1) — A AZ W A% AR
PR, I AR DL mRNA 1] Sl S BL R A il
A B2 IREE , 2 A0 M N R A Y AN A
HRE IR T 204 80 R A AL
TR IR 1 1 i 44 5 E TR AR 1 R /N S B A
KD HEAZHER R an 44 ST & S31, KOV B A% b
PRE A4 L1 2 144 27 0 RPST JZ 408 WAEA24
RSy

K EESH (Ailuropoda melanoleuca ) 23 H H5A 2
Wi KAUHF A0, J& 1 R — R fa o4 sh ¥y, 453
iR ALY I N S e N e 9 4 S T
i, EEIREETREY), BARIRRR A0 S E
AL BT, oW KF X5 KBRS A
SRR ZIEIEAT T va k5 50 br Lh Rt DB e L A K
HEYE Db AT TRgE

AT N REA B A5 LA L rh $2 A RNA 32
RT-PCR £ ARY 14 i RPS7 HE[H (3R 1K 551 ¢DNA, 43
BT 1% 3R TR 7 9 T 2 i 2 1 1R )RR ALE , O 55 8 43 I
FLAYIYIR T S0 HEAT TR AL, R TR K AR A
I FHEWAIRSE, U RPS7 S50 FE N 1 sE 5 5 1
BT AR PR TR

1 #R5H*

L1 AR A

R REA i LZH 2RI 9 )] B £ 4 DR RE A B 5 v
DFET R AEAE , Ry 1k RNA BEff, T B 247 BIVRAE T
Aho

B RNA Hih 423 5] & Total Tissue/cell RNA Extractiob Kits
Ity B Waton 23 ) , 386 55 55177 &5 Reverse Transcription System i
H Promega 2\ ], B ISRT & W H OMEGA 25, T 8 Ki{ 5
£ (PUC18 Vector Systems) S FR 4 N U Pst T . Sca 11 #4100 H
FAEY (KE) HHRAE, Tag Plus BAEEN A gAY TFRA
A, HABAGR R [ 7= 2 Ar 2l 18 T8 E. coli JM109 (A< S2 5
Ao
1.2 Zi&%
1.2.1 & RNA pY42E B3 mm x3 mm x 3 mm 45 BFE
S WA P AT AT BES L 4 ] Total Tissue/cell RNA Extractiob
Kits JEIA 4352 UL RNA. KB4 8 RNA 35 T 28 DEPC 4b il
K AR T - 70 CH A
1.2.2 51¥8it J RT-PCR - M\ GenBank K4 2 6 % 5
N ( Homo sapiens, NM _001011) | 74 i #% 4~ ( Bos taurus, NM _

001098874) . #8 % B ( Rattus norvegicus , NM_031570) K /N IR,
( Mus musculus ,NM_011300) 4 M RiFLsh ¥4 Ff RPS7 1) 4w X
PG, MR T 9 i DR SF P EA T 5 1 8T, et i 5149
WF (AL R A YR R A RA R G ) :RPS7 Fiif:5'-
GCCATGTTCAG [ C/T ] TCGAGCGC-3', F ii#: 5'-TTTACAAC-
TGAAACTC[ G/T]GGG-3",

DAITH G RNA SRR, 353005 SR G E T-IH2EAT cDNA
WA . RO AVATR 20 wl: iR 1 ug, dNTPs 1 mmol/L,
MgCl, 5 mmol/L, Oligo (dT) 5 0.5 pg, AMV Jz % 5 15 U,
RNA B0 10 U/wl; S5 4500: 42 °C 60 min, Pl = H
551 B BR R T 25 Wl PCR 2N 1A R #E 4T PCR 973,
2 B4 BE SR - MgCl, 1.5 mmol/L, dNTP 200 pwmol/L, I FiiF5]
P45 0.3 wmol/L, Tag Plus B &M 5 U, W & 94 C
5 min;94 °C 1 min; 52 °C 0.5 min; 72 °C 1.5 min, 32 PMEH;
72 °C 10 min, SRJ5H 1% BOBEHERHEE S i KA RT-PCR K21
/B
1.2.3  cDNA 15k & % 5E X PCR 7=y k47 Al i 4lifk,
FH Sma T BRG0P N DIBERE LI s A SOk PUCTS 7 Be K [l
P S RIS A S B FOR R BOZ 3, 22 CHEHGE R, 1%
WA B AR SN, FRA T & & R E R PTG K X-Gal
1 LB 3G 7R bk BeRE 3%, R PRI S > (R v, iR A
PARBUTCRE , R XUEED] (Pst T AN Sca 1) 1 PCR 2 Fh 7 355 8
HFHATEE . G 1Y P 8 20 ok i b s de R A R
RIEABRAFT
1.2.4 HdiibBl SR Gnescan X B s B B RE K P51
AT R FL R P 5 HE 5 ;R A ORF finder ¢4 ( http ://www. nchi.
nlm. nih. gov/gorf/gorf. html) ¥£47 DNA 7% i) ORF 2% #%; % H
DNAMAN Version 6, %} 3 (K /5 51 F1 & 2L R /7 51 18 47 [R) W 1 Eb
5 % H Ex2PASy Proteomics Server % {4 (hitp://au. expasy.
org/ ) AT R 11 BB RE A A R AR AL REPE B0 43-#T o

2 HR

2.1 RT-PCR ¥y3¢4&R

RT-PCR /"3 " W) 2 IR HBE IS AL UK S /s A 1 4% 600 bp 7
AR DO (8 1), B ORI R 45 2R R, I e
JiBraz KO 589 bp, 5 WU K B — B, #49% 7 51§25 GenBank,
BN S50« FI810496

1

=2 000 bp

1000 |
750 bp

<500 bp

589 bp—

M: DNA # (DL 2000) ;1: RPS7
1 XEES RPS7 EERiLFS RT-PCRER



1742 o= K OB R ¥ ¥ 5§31 %
1 ATG  TTC  AGT TCG AGC GCG  AAG ATC  GTG  AAG  CCC  AAT  GGC  GAG AAG  CCG  GAC  GAG
1 M F s s s A K I v K P N e E K P D E
55 TIC GAG TCC GGC ATC TCC CAG GCT  CIC  CIT  GAG TTIG GAG ATG AAC  TCC  GAC  CTC
19 F E s e I s Q A L L E L E M N s D L
109 AAA  GCC  CAG TTA  AGG GAG CTG AAT ATC ACG GCA GCC  AAG GAA ATT GAA  GIT  GCT
37 K A Q L R E L N I T A A K E I E v e
163 GGT  GGT  CGG  AAA  GCT  ATT  ATC ATC TTC  GIT CCC  GTT CCT CAA  CTG  AAA  TCT  TTC
55 c G R K A I I I ¥ v P v P Q L K S F
217 CAG AAA ATC CAA  €TC  CGG CTA GTC CCT  GAA  TIG GAG AAA  AAG TTC AGT GGG  AAG
73 Q K I Q v R L v R E I E K K F S G K
271 CAC GIT GIC TIT ATT GCT CAG AGG AGA ATT CIG CCT AAG CCA ACT CGA AAA  AGC
91 H v v F I A Q R R I I P K P T R K s
325 CCT ACA AAA  AAT  AAG  CAG  AAG CCT CCC  AGG  AGC  CGC  ACA TIG  ACA  GCC  GTG  CAT
109 R T K N K Q K R P R s R T L T A v H
379 GAC GCG ATC CIG  GAG GAC TIG GIT TTC CCA  AGT GAA ATT GTG GGC AAG  AGA  ATC
127 D A I L E D L v F P S E I v c K R I
433 CGT GG AAA  CTG  GAT GGG  AGC  CGG  CTC  ATA  AAG  GIT CAT TIG  GAT AAA  GCA  CAG
145 R v K L D c S R L I K v H L D K A Q
487 CAG  AAC  AAC  GTG GAG CAC AAG GIT GAA ACT TIT TCT GGG GTC TAT AAG  AAG  CITC
163 Q N N v E H K v E T F S G v Y K K L
541 ACA  GGC  AAG GAT GIT AAC TIT GAG TIC CCC  GAG TIT CAG TIG  TAA
181 T G K D v N F E F P E F Q L *
B2 KReS RPS7 ZE cDNA FIIREFMEERFS]  » AL F0T
I MFSSSAKIVK ~ PNGEKPDEFE  SGISQALLEL ~ EMNSDLKAQL  RELNITAAKE  IEVGGGRKAI
61  TFVPVPQLK  SFQKIQVRLY ~ RELE[KKFS|GK HVVFIAQRRI ~ LPKPTRKSRT  KNKQKRPRSR
121 TLTAVHDAIL  EDLVFPSEIV ~ GKRIRVKLDG SRLIKVHLDK  AQQNNVEHKV ETFSGVY
181 CKDVNFEFP EFQL
NABEAAE 5[ | R#T cAMP 40 cOMP #0 & @ $LBG A BAC s &, B Qs C BB AL 5y B E Qi Il B AL tx

B P OR) BRAGAR B LR BB AL 8 #HK RPST & & signature 4 &,
B3 K A BRR NKBIMABES S NEZL 45 RPST B ThEEAL =

2.2 K A% RPS7 5 cDNA 57 547

7E NCBI $u#fa % i Fil JHl BLAST HEAT LD Rl URMEAG 2, 4501
R IIZIF 55 HAL S RPS7 (¥ cDNA J¥ 51 H A5 1R 75 14 7 J6
P, TEBH T SERE Y T 81 S K BESE RPS7 1) ¢DNA J¥%1], ORF &
585 bp, 4l 194 NEERRGLIE, BEIAH TR ATG, & IL%
T N e & L% T TAA(IE 2) .
2.3 RPST & awy & Moirs oy eds s

HIH Proteomics Server {4 Xk K fE A RPST 2K (A #5143 H7
KBR: KAEA RPST 8 119 HI X 4> T R B 4 22. 126 85 x 107,
AEHLE N 1009, Fr 42 AR S L FR IR (Arg A 2 AR, Lys #1
SR ANZL 2R His) | 23 AN Pk 2 FE R % i (Asp K& 1R Al
Clu &) , FEAEIER N ARMNE ik M & L b v L
PRE SRR . Hirb Lys i & 1 i (13.70% ), i i T Hofth
SRR, Tyr BEER & H 1A%, 10K 0. 71% , EARFr Cys KB
iz A Trp 20

24 1] PredictProtein #{F X} K AEMT RPS7 K BT 45 i 28 11 )
DIRE A7 5 HEAT TN I 3HT 6 & BLK BEA G RPST R84 1 A4
N-SEAL A7 5,2 MRIBUT cAMP Al cGMP f 25 11 0GB 1 1L

D, 4 A FET C BERRIL AL, 1 MBS 2R (1 IES 1T B 1k
P780,2 A1 () BEARAT 25,2 A BEREAL A7 2 B2 1 4~ RPST 25
B signature v/ /5 (& 3) .,
2.4 RPS7 W Atk @ 69 L5 AT

{81 DNAMAN Version 6, ¥ K AE8 73 51 5 AN K R /D
KR FPU AR 4 ALY RPS7 L IR % )3 31 K
H T G5 () IR Sy A AT R R A, 45 SR BOR SRS TS
EA B FEE, [R5 92. 80% .88. 20% .89. 70%
1 88.00% ; 4 3 12 7 51 [R) Y5 1 35 hy 100% 7 JiF Eb KT ) il 2L
SRR, 5 RER Y g A5 ) ) V5 B s i L sh ol
N (92.80% ) . i It bt 0 W L B M) 4w A% 2 1 RPST A X 43
T T R 4 E S S8 A AR R (R X 43 B . 22. 126 85 x 107,
PI1:10.09),

M2 1T R WA S L BR S S R A Al
AR A S B A, i 25 S i e 5 CRNA i T
DNA 52 555 /8, JFE I T A0 M po e A T R 5 45



5 18 1]

BEAG RS A5, KBBSRME IR SR I 5E RPS7 LR (1 5 N 751 43 1743

ZRMEEE UL T T RPST & 408 LY
MRy, B AR STe KM 51 . B AR
A T 5T, VR B8 () SR B AR A 21 1 R 36 1, 7E
AR I R 4 TP oA 25 45 R 4 I 35 R A A 1 O 6 TR
Gt R AN [] 5 P I 8 1) A SR AR S, P SR b i
FGZ /> ABCD 4 FpAR SR, AT R, BRORURE 3 (] 2
(MDM2) J& TRa 5D, 2 P53 B fiH i, Hfe sk
I R E A7 P i g O T & 5 2EAE H. RPST fE R
MDM2 45 8 15 MDM2-P53 11 15 FHIE i =54,
FEMDM2 A5 1 P53 7F 8 ALV R BN A e
P53 5 1. JfH ,RPST ik ik n] LA P53 (1) 4% 5%
TEVE, 5 K A0 M AR R O T R A e g s
RPS7 A W L il ] B i 42 85 11 43 (CX43) A H.AE FH
TR LA A0 I 00 AR A A A K BT RPST
W A B TR % B F)— B (R A0 s b R HE 2 TR
FH AR R 4 ) AA YT 7 AL

BT A>Brah B B, KAES RPST 2K [ 1Y 4
FEYITEAEAT 10% Y20 250 A5, , 336 26 22 25 07 5, K 22 B s
TR F IO 3 0, J 0L T2 2 f, A A 238401
ST TS 1AL (e 364 £ L KAER by T, 1M
N PO A MR RAVNE R C) HIFE ARG K AE
A BT LAY 4 S ELSh Y Rl RPST & 1 ) &= 5L R
FP A e A AR A 0 (s A% 8 0 B 17 PR BT 30 |, PR g HE
Jir gty RPS7 2K 14 192 3 R )7 91 G A1 [ o1 8 A 5]
FEFAH RV B D REAL A5 o X U B REA I T LA i
4 N EELEh YA B RPST SAESS M S5 D) L BAT
—EE,

ALy iz 4y A 2F IR B 5 A N R T
B, T Hb B 8 KBS RPS7 KN Y 263k 4 3 %
HYmt & AT TR0, FE s T ELa)
W) RPS7 LN ERHEE , s R BEA RPST7 () 4544 5
RUATgE— 5T I RE L Sy T 2 A $R 40 T L al
o

SE 3k

[1] Wool I G. The structure and function of eukaryotic ribosomes[ J]. An-
nu Rev Biochem, 1979, 48 719 -754.

[2] xIFE%E, ¥ e BRBFEH 60S R 1 L10a 3L [N v e Sk
SRl R EE A, 2006, 33 (1) ;24 -28.

[3] Chavez-Rios R, Arias-Romero L E, Almaraz-Barrera Mde J, et al. 1.10

ribosomal protein from Entamoeba histolytica share structural and func-

tional homologies with QM/Jif-1: proteins with extraribosomal functions
[J]. Mol Biochem Parasitol, 2003, 127(2) . 151 -160.

[4] Hou WR, DuYJ, Chen Y, et al. Nucleotide sequence of cDNA en-
coding the mitochondrial precursor protein of the ATPase inhibitor from
the giant panda ( Ailuropoda melanoleuca) [J]. DNA Cell Biol,
2007, 26(11): 799 —802.

[5] Hou WR, Luo X Y, Du Y J, et al. ¢cDNA Cloning and Sequences
Analysis of RPSI5 from the Giant Panda [ J]. Recent Pat DNA Gene
Seq, 2008, 2(1): 16 —19.

[6] Hou Y L, Du'Y J, Hou W R, et al. Cloning and sequence analysis of
translocase of inner mitochondrial membrane 10 homolog ( yeast) gene
(TIMM10) from the giant panda [ J]. J Cell Anim Biol, 2009, 3(1):
9 -14.

[7] Hou W R, Sun G L, Chen Y, et al. Molecular cloning of ribosomal
protein 126 (RPL26) ¢DNA from Ailuropoda melanoleuca and its po-
tential value in phylogenetic study[ J]. Biochem Syst Ecol, 2008, 36
(3): 194 —200.

[8] HouY L, Hou W R, Ren Z L, et al. ¢cDNA, genomic sequence and
overexpression of crystallin alpha-B Gene ( CRYAB) of the Giant Pan-
da [J]. Int J Biol Sci, 2008, 4(6) : 415 -421.

(9] B&TifR, Bk Hi, 2iEM, 46 KRAENGIAG Q-41f (% C &Lk
TR ARG Q FEHETE 1L H cDNA BYTTRE K ¥ 9 LA (1], #2%
4R, 2007, 27(2) ; 190 —194.

[10] DuYJ, Luo X Y, Hao Y Z, et al. ¢cDNA cloning and overexpression
of acidic ribosomal phosphoprotein PI gene (RPLP1) from the giant
panda[ J]. Int J Biol Sci, 2007, 3(7) ; 428 —433.

(1] EAHF, MEH, BT KM NADH-AlE Q S Lid i 2
HEAHE 6 FL[K (NDUFS6 ) ()37 511 4087 [T]. 52854%, 2008,
28(3) . 321 -324.

[12] MZ¥, BTt FLEA, % KAEM LSM3c DNA JF51 i 5 ke &
A4 T]. m)ishdy, 2009, 28(2) : 118 —183.

[13] i, BIsRaE, U165, KRB RPSIS cDNA (Y7 pE K P41 53
BELT). IS, 2008, 27(2) :216 —219.

[14] AEA, BT, SR, % KEMTRIELORHABITRE 1 PL A&
cDNA 3ifE KIFHN 30T 1], B4, 2008, 28(1) : 75 - 80.

[15] Wool I G. Extraribosomal functions of ribosomal proteins[ J]. Trends
Biochem Sci, 1996, 21(5) : 164 - 165.

[16] Wang Q, Yang C, Zhou J, et al. Cloning and characterization of full-
length human ribosomal protein 115 ¢DNA which was overexpressed in
esophageal cancer[ J]. Gene, 2001, 263(1 -2) : 205 —209.

[17] Chen D, Zhang Z, Li M, et al. Ribosomal protein S7 as a novel mod-
ulator of p5S3-MDM2 interaction: binding to MDM2, stabilization of
p53 protein, and activation of pS3 function[ 1. Oncogene, 2007, 26
(35): 5029 -5037.

(18] Singh D, Lampe P D. Identification of connexin43 interacting pro-
teins [ J]. Cell Commun Adhes, 2003, 10(4 -6) : 215 —220.

(3 ER)



