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cDNA cloning and sequences analysis of acidic ribosomal phosphoprotein

P1 (RPLP1) from giant panda

DU Yujie, HOU Wanru , PENG Zhengsong, ZHOU Caiquan
( College of Life Science, China West Normal University, Nanchong 637002, China)

Abstract: The ¢cDNA of acidic ribosomal phosphoprotein P (RPLP1) was cloned successfully from the giant panda ( Ai-
luropoda melanoleuca) using RTPCR technology, which was also sequenced, analyzed preliminarily. The result shows that
the ¢cDNA fragment cloned is 449 bp in size, and it contains an open reading frame of 344 bp encoding 114 amino acids.

The deduced protein sequence shows that the protein is composed of 114 amino acids and its estimated molecular weight is
11.566 kDa with a pl of 4.4. Alignment analysis indicated that the nucleotide sequence and the deduced amino acid se—
quence are highly conserved to other five species studied, including Homo sapiens, Mus musculus, Rattus norvegicus, Bos
Taurus and Sus scrofa. The homologies for nucleotide sequences of giant panda PPLP1 to that of these species are 92.4%
89.8% , 89.0% , 91. 3% and 87.5% , while the homologies for amino acid sequences are 96.5% , 94.7% , 95.6% ,
96.5% and 88.6% . Topology prediction showed there are three Casein kinase Il phosphorylation sites and two N-myristoy—
lation sites in the RPLP1 protein of the giant panda.
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R = — A BUR B R U0k, 7] B
AN A IV 8T S Al AL FA AN L A
XERRME (R ER AR, 2002), KFHEA— R
WY IRIE SR A5 A, X EAL AR A
Jrh RIEEE H N TERKKE 7, Z25EAREK
AR A T — B L5 H (Rodriguez-Gbriel et
al. , 1999), & —HMRIMEEHSL A5 rRNA L
R T RAKIZ G, BN IR PEAZ B IR B 2 45
P1 ( Acidic Ribosomal Phosphoprotein P1, RPLP1) ,
SR 2H AR AR RO B B Al oy 2 — o RSB
TEIAZ A R —MREE S, TEEZAY AT
fE P1, P2 Pifh Al RE BA AR ThRE g Mt s (BRI
RPLP1 A1 RPLP2) . #f %KM, RPLP1 & H i T
R ZERY BN ER, RPLP2 A T “H5” 45 H89 4h
W, ZAEAMEAERIRIE B AR SR Y 0 B AR
(Rodriguez-Gbhriel et al. , 2000; Zurdo et al. , 2000
Guarinos et al. , 2001; Tchorzewski et al. , 2003;
2005; Ayub e al., 2005;
Dawid Krokowski et al. , 2006; Qiu et al. , 2006)
Ub4h, %S RPLPO, RPLP2 J 28S rRNA f£5F
XAHEAEHT, BT A% MR GTP B & Pk ooy &

Perez¥ernandez et al. ,

B 4y (Shimizu et [, 200 ; H giya et a.
200 ) ; PLPL & A5z MG RS

EH, Z5FETAMET KR FEZIG S (John
et al. , 2003) ,

AHFFE LA KBRS i WL M1 8E, 2 ] RT-PCR
AR M KRB B B L H 2100 B0 RNA iy 88 i 1
RPLP1 KE[H 223K FFE4) cDNA, 2341 T %28 iK% 5
S EE P SRR, I 530 i 2L 3 P W Rl kAT
TARLE Fe A, R A R R AT R R B A AR
Bl il RO SRR TR RS,
AR R BB DR 35t A% R i SR AT KBRS 4 A2
2N RLR T SR TR,

1 ARAR 7 &

PR R )
R REAA i % JULZH 2L 3B 1 )1 R e v B P47 oK g
AEHLOAE T MR RE A, T BUZH 257 BD VR AE T A
W, LI RNA R

T ZAKiK57 & (PUCI18 Vector Systems) . PRl
PN VIEE Pst 1| Sca MW TEAEY (KiE) AR
ZvEl; PCR I LA TAY T BREARKS A

1.1

PR FIE ARG, & RNA Jil #2137 & Total Tissue/cell
RNA Extractiob Kits I4F Waton 2 &) ; ¥ % i 5
& Reverse Transcription System ) H Promega /A Al ;
iz G ) &2 T OMEGA A F) 5 Taq plus 3 &6
WA gAY TARRA A, Hw il o E 55
afi, f5 T E. coli IM109 A S 25 - 7F
1.2 ik
1.2.1 JE RNA AY42HL

400 me/e FH RO NLA AL 2L, T & 78 5 i
BE ¢ Total Tissue/cell RNA Extractiob Kits U B
O T e B2 U R RNA, BT 32 45 Bl M 5 02 flt, Tk
7R 18S RNA F1 28S RNA W 453 it WH 22 (19 4517
FPTHE RNA i R 4F, nTHF RS, KBs
AL RNA %% T 4 DEPC Ab#ad py Kk, - 70°C £
e,
1.2.2  5¥iit & RTPCR

M Genbank ¥ JFE K R BN (Homo sapiens)
(BC003369) JE 4 (Bos taurus) (BC102695) 4% (Sus
scrofa) ( DQ629169 ) | # % B ( Rattus norvegicus )
(BCO058151) M /NF B ( Mus musculus) ( BCO58685)
5 ANHFL Y Y Fh RPLPT 4 2 5 X 42 51, AR 95 e
[, # FH Primer Premier 5.0 K {4 i 17 51 911
I, 51 45 P AT

%% 51 % RPLP1 - F. 5’
GAAGCTAAGGCCGCGTT -3

T 51 % RPLP1 - R:5" - AGAGGTTTAGT-
CAAAAAGACCAAAG -3’

DAWLP B RNA RBAR, Oligo dT A % 5% 5]
Y1, #HR Promega 23 30 4% S ) & 454 T Wtk A7
cDNA %5 — 86 & W R WARFU 20 pl, Hd &
1 pgZe A & RNA, SmM MgCl,, ImM dNTPs,
0.5wg Oiligo (dT )5, 10 U/pl RNA [ 3 6l 57,
15 U AMV S st i S5 s 458 42°C 60 min,
FEHUGE 555 — 85 7= W A BEAR, 43 L RPLP1-F
RPLP1-R J 5% #4T PCR ¥4 . PCR & W AKFH >
25 wl, &1.5 mM MgCl,, 200 uM dNTP, [ Fi#
BI4)450.3 uM, 5U Taq plus R & B; Kk 1F:
94°C, 4 min; 94°C, 1 min; 50°C, 30s; 72%C,
1.5 min, 30 ME¥, 72°C, 10 min, 1% B35 A5 HE
BEIEHL VKR I RT-PCR 2 724, I 7 GEL Doc '
EQ 4 H I G 0t RGIL SRR
1.2.3  cDNA [y 5ol & %5

FEM E.Z. N. A" Gel Extraction Kit #3¢#] 45, %I
PCR P47 Ml aifl, =% 54 Sma 1 BR

- CTTCCGAG-



1 FEEALE . REEFMRYEZ M ABRRE A P12 cDNA 7B K F 515 #r 77

il P N ) i ) 51 o A Y Bk pUCT8 J B 422
22°C 12 hifd%, WRUITIEFEAL E. coli IMI09 /32 75
i, P F 550 peg/ml &K HF B FR, 200 mg/ml
IPTG %20 mg/ml X-gal i LB M L85 325 %, $k
B A amEE, Ak Bk, WY (Pst
[ #l Seall) H1 PCR %5 FAF HAT R/NHAT Y40 A
B EA ., BEH 3 A2 % 1 PH A H 2 TRk
b A R BHE R A BRA W) AT I )
1.2.4  Fdlasb 2

FIF Dnastar #0326 HE 30 1) 36 R 4 38t 1% %
T, %k i v B 14 B PR P 9] AT BRI Y 9 0 5 SR
ORF finder % 4 ( http://www. ncbi. nlm. nih. gov/
gorf/html. ) #17 DNA J¥F1 1) ORF £ 4% ; #| ] DNA-
MAN Version 6 #1735 K [y 41 Fi1 2 2 iR J37 51) ] U5 14
e ; F) FH ExPASy Proteomics Server #X {4 (http://
au. expasy. org) AT 25 1 0T P o7 s A AE Ak Rk T
W3 Hr

2 HREHT

2.1 RT-PCR =¥

RT-PCR 44 ™= ¥ 25 Byt JIg Ml 5 Il Kk s 5 —
55450 bpZi A MOTE M A 52 A9 IX A (T 1), X HE 41 J5
REHEATIN Y, 25 R WR % SORE R B 4 K 448 bp,
H5WHKE -2, BiZ)T7E%T GenBank, 157
RS EF631972,
2.2 AT

7£ NCBI %45 2 vh F FH Blast #F 17 3 [R] [a] P51
Kz, AR AT I 5 ALY RPLPL ) ¢DNA
B3 2 A AR A R R R B BT e B ) 81 R K R
i RPLP1 i ¢DNA J¥%1, ORF 4344 bp, %ift 114

1000 bp
750 bp

500 bp

250 bp

100 bp

Bl 1 RAEM RPLP1 &N % 35 751 RT-PCR 458 (M: Marker
2000; 1: RPLP1 #3445 1)

Fig. 1 RT-PCR amplification result of RPLP1 of Ailuropoda melano-
leuca (M : Molecular ladder DL2000; 1: The amplified RPLP1 )

MEBETR TR, BIGEM N ATG, KL%+
HNAGERL BT TA (K 2), %755
Y& o ke A, 20.5%; C, 30.7%; G,
28.1% ; T, 20.7% ., FIH Proteomics Server X4 X}
KAES RPLP1 4R M B0 73 A & 8. KRB RPLPI
HEHEM AT 11 566.0 kDa, pl H4.4, &7
Y OE LT Y 2 R R AR 2 (Arg KE AR T Lys 1A
B2), 17 A~H7 i fr A 2 B PR AR (Asp KA AR
M Glu #HEMR) , HApEBERY b, ZEAH
A 3 A E T eERR AL A S 2 S N - BESE L
fmi

1 CTTCCGAGGAAGCTAAGGCCGCGTTGGGGTGAGGCCCTCACTTCATCCGGCGACTAGCACCGCGCCCGGCAGCGTCCGCT
81 CAGCTCTCGCCCGCACCATG GCC TCC GTC TCG GAG CTC GCT TGC ATC TAC TCG GCC CTC ATC CTG

E L A C I Y S A L I L

146 CAC GAC GAT GAG GTG ACG GTC ACC GAG GAT AAG ATC AAT GCC CTC ATT AAA GCA GCG GGT

D K I N A L 1 K A A G

206 GTG AAT GTIT GAA CCT TTC TGG CCT GGC TTG TTT GCA AAG GCC CTG GCC AAC ATC AAC ATT

L F A K A L A N I N I

266 GGG AGC CTC ATC TGC AAT GTA GGA GCT GGT GGA CCC GCC CCA GCA GCT GGC GCT GCG CCA

G G P A P A A G

A A P

326 GCA GGA GGT CCT GCT CCT TCC ACC ACT GCT GCC CCA GCT GAG GAG AAG AAA GTG GAA GCC

A A P A E E K

K VvV E A

386 AAG AAA GAA GAC TCT GAG GAG TCT CAT GAT GAC ATG GGC TTT GGT CTT TTT GAC TA AACC

1 M A S \Y S
17 H D D E Vv T V T E

37 V N \4 E P F W P G
57 G S L I C N V G A
77 A G G P A P S T T
97 K K E D S E E S H

446 TCT

D D M G F G L F D =*

Bl 2 KRESE RPLP1 JE[H cDNA J7 3 Fe Ho Bl a8 KRR P4 (% . ZOR% S T)

Fig.2 Nucleotide sequence and putative amino acid sequence of RPLPl ¢DNA from Ailuropoda melanoleuca ( * :

termination codon)
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FIFH DNAMAN Version 6, ¥+ KEEM 25 5 A .
JR A4 AR R/ BRAE 4 A2 sh 9 4 Rl
RPLP1 3 PR () 4 5 1 371 K HC r i 0 1) S BE TR Y 51) F
TRl EE A, 25 WoR BB s FIEM:, gt
R 3 9 R 92.17% . 91.01% . 88. 70% FiI
89.57% ; 2 X2 Iy % [F U5 1% 43 5 A 96.49% |
96.49% . 95.61% F194.74% . 1£ Bt Ho % 6% Wi L350
VIRl R, 5 R RE A A 4 5 Y 41 B B4 1R e 51 ] R
P Em M EL s ol o 92.17% (N) HI
96.49% (NFNJEA) o BF— 20 % 4 05 1) B 1 40
Fh S A HL S R AT O 43 B L R R A A R AR
B ZESAAR (F1),

FH PredictProtein 344 %F3X 5 N sh 40 0 Fi i
RPLP1 3 PR T 4 5 2 19 04 T BE 67 A5 126 45 350 00 - 4 B
(E3), difkEMREMGN, REMBERESA
AR RIS, AH R 28 FAR R B i TR a5, BRI
T 3 A G T BERR A S R 2 A N - Rt
efr i B4 DFEL S WA AE 79 ~ 84 %
R BRI LRI ANE R T —A N - B AL A,
M 57 ~62 i @I L EZL T — 1N -

ik S A AV A5

=t BB, SRR S MEF sy
FhAA L, KAEEAN RPLP1 & H R IR 74 h L 4
ANARSENL AR A SANR A 54 v A LR
BRAE L, N A L NERE R RN I
g (Pro), i K BEM 1Y & 1R 5k 3 o 57 ¢ A
(le); TE55 85 A KMmEKIE L, N, FE, IR
SIS 2K BRUER S N R ((Ala) , T R B A 119 2 Bk
PRERIEJ IR AR (Thr) 5 TE5S 100 fif 24 Bt f2 5% Ak
b AL A R ADE RN R R A A R
(Glu), i K BE A i 2 36 iR 4% B h R & & W
(Asp); TEEE 105 AL L, AN, ¥, AR
R RAEIR (Asp), /DR BRFE KRN FAR
(Glu), RAEMMEILRIEFLNHEAIR (His) , X
4 AL 1) 8 S A 2 P I 1 B A8 i 46 i
B, E A AT oy e R O A = R
L 55105 060 A8 S T I AR U 11 B IR Ak A7 A
W, Iz S RA S RE AR 2], X Ui
AL B RAFEAE S, (HIR AN 2 RPLPL A Y
shtamuIne; A T 0 AR A S B A AT
A A o] A5 b i 7 i — 2P

Rl ABESHHS AHAN MY RPLPI EAS FEREER

Table 1 Molecular weight (MW ) and isoelectric point ( pI) of RPLPI protein of panda and other 5 mammals
PN + A (P NE #
Ailuropoda melanoleuca Bos taurus Homo sapiens Rattus norvegicus Mus musculus Sus scrofa
ST E (MW) 11566. 0 11513.9 11513.9 11497.9 11474.9 11748. 2
Fs (pDh 4.40 4.26 4.26 4.28 4.28 4.26
sus MASVSELACI YSALILHDDE VTVPEDKINA LIKAAGVNVE PFWPGFFAKA LANVNIGSLI
bos MASVSELACI YSALILHDDE VTVTEDKINA LIKAAGVNVE PFWPGLFAKA LANVNIGSLI
homo MASVSELACI YSALILHDDE VTVTEDKINA LIKAAGVNVE PFWPGLFAKA LANVNIGSLI
mus MASVSELACI YSALILHDDE VTVTEDKINA LIKAAGVSVE PFWPGLFAKA LANVNIGSLI
panda MASVSELACI YSALILHDDE VTVTEDKINA LIKAAGVNVE PFWPGLFAKA LANINIGSLI
rat MASVSELACI YSALILHDDE VTVTEDKINA LIKAAGVNVE PFWPGLFAKA LANVNIGSLI
sus CNVGAGGPPP PAGAAPPGGP APPPPAAPAE EKKVEAKKEE FEESDDDMGF GFFD
bos C=NVGAGGPAP AAGAAPAGGP APSTAAAPAE EKKVEAKKEE SEESDDDMGEF GLFD
homo C:NVGAGGPAP AAGAAPAGGP APSTAAAPAE EKKVEAKKEE SEESDDDMGF GLFD
mus C:NVGAGGPAP AAGAAPAGGA APSTAAAPAE EKKVEAKKEE SEESEDDMGF GLFD
panda C:NVGAGGPAP AAGAAPAGGP APSTTAAPAE EKKVEAKKED SEESHDDMGF GLFD

rat

CNVGAGGPAP AAGAAPAGGP APSAAAAPAE EKKVEAKKEE SEESEDDMGF GLFD

B3 KM S S D FL S Y A RPLP1 S A BB F 4. Sus: ¥ M, rat: WA W bos: 25 homo: Aj mus: /NER;

panda; K AEH ;
Fig. 3

homo: Homo sapiens; mus: Mus musculus; panda: the Giant panda;

, BREE PR DB ML On; N - BEEEARLLR

: casein kinase II phosphorylation site;

Comparison of the RPLP1 amino acid sequences among the five kinds of mammals. sus: Sus scrofa; rat: Rattus norvegicus; bos: Bos taurus;

. N-myristoylation site
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