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Cloning, Bioinformatics and Tissue Expression Analysis of Porcine GRP78 Gene
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Abstract: This study was aimed to clone and analyze the CDS region of porcine glucose-regulated
protein 78 (GRP78) gene using bioinformatics, and investigate the mRNA expression profile of
GRP78 gene. Primers were designed according the predicted sequence of porcine GRP78 gene (acces-
sion No. : XM 001927795. 6) in GenBank. The CDS region of porcine GRP78 gene was cloned by
PCR amplification and sequencing. The physical and chemical property, transmembrane region,
signal peptide, hydrophobicity,conserved domains,the secondary and tertiary structures were ana-
lyzed,and the phylogenetic tree of GRP78 gene was constructed by online prediction softwares.
Finally,Real-time PCR was used to detect the tissue expression of porcine GRP78 gene. The re-
sults showed that the CDS of GRP78 gene was 1 965 bp,encoding 654 amino acids. Bioinformatics
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analysis showed that the molecular weight, theoretical electrical point (pD), half-life and the ex-
tinction coefficient of water solution at 280 nm of GRP78 were 72. 3 ku,5. 06,30 h,and 30 495, re-
spectively. The peptide chain N-terminal of GRP78 was M (Met). The unstsble coefficient of
GRP78 was 32. 39,indicating that it belonged to the stable protein. The fat coefficient of GRP78
protein was 85. 40, and the total average hydrophobic index was — 0. 496. GRP78 did not have
transmembrane domain but it had one signal peptide, therefore, this protein belonged to the secre-
ted protein. The secondary structure analysis of GRP78 showed that the percent of amino acids of
a-helix, extended chain,g-turn and random coil were 40. 06%,20.49%,8.10% and 31.35%, re-
spectively. Homology analysis results showed that the nucleotide homology of GRP78 gene with
human(NM_005347. 4) , mouse(NM_001163434. 1),rat(NM _013083. 2),goat (XM _005687138. 3)
and cattle (NM_001075148. 1) were 93%,91%,90%,95% and 95% , whereas the amino acid ho-
mology were 99%,98%,98%,99% and 99% , respectively. These results indicated that GRP78
gene was highly conserved. Real-time PCR results showed that GRP78 gene was expressed in
heart,liver, spleen, lung, kidney, small intestine, stomach, ovary, fallopian tube, breast, cerebel-
lum, cerebrum and pituitary gland,and highly expressed in heart,spleen and lung. This study pro-
vided basic materials for further study of the biological function of GRP78 gene.

Key words: porcine; GRP78 gene;clone;bioinformatics analysis;tissue expression
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pMD19-T # & .DNA Marker F1%¢ 56 & ik ¥
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YRR A 32 X Tag PCR MasterMix, HiFiScript
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(TrizoD ¥ A Ambion A F], S} 7% & i PCR

x1 51MFEIER
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1.3 SIMig&tREK

R Y GenBank I ELAAR M GRP78 F: [ it il
FEAI (% 52, XM 001927795, 6), F I Primer
Premier 5. 0 &% i+ GRP78 3 [H i PCR J 52
¢ 62 B PCR 514, L% RPL32 B & 35 .
NM_001001636. DAE R A& T #5149, 5197
FIULFE 1, 5149 o 3k C i) 5 5 47 IR A
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Table 1 Primer sequences information
F B K g AR
I 519 51 - o i
, , Products Annealing
Genes Primer sequences (5 —>3") Purpose
length/bp temperature/C
GRP78 F:ATGAAGCTGTCCCTGGTGG 1965 60 38 PCR
R:CTACAACTCATCTTTGTCTGCTG
GRP78 F:CTCGCATCCCAAAGATTCAACA 194 62 SR ¢ 2 | PCR
R: TCCCACGGTTTCAATACCAAGT
RPL32 F:CGGAAGTTTCTGGTACACAATGTAA 96 60 S22 % E | PCR

R: TGGAAGAGACGTTGTGAGCAA

1.4 25 RNA2EUK cDNA &

2t Trizol 35 $2 BUME 45 40 21 & RNA J5, 2k H
ND-1000 43565 BETH 6 S RNA 9 e 3 Je 4l
FIH HiFiScript ¢cDNA %5 — 8§ & Bk 7 & #F 47
cDNA & i R £ 20 pL: ANTP Mix 4 pL,
Primer Mix 2 pL,RNA 1 ug,5XRT Buffer 4 pul,
DTT 2 uL, HiFiScript 1 pL,RNase-free Water %p
JREEFR . TABERE IR S R B0 (A RE A A
WERE)K,42 CFEF 50 min,85 CHIHFEH 5 min, /T
NS IR G BT UK B H, —20 CILRAE
1.5 PCR¥EEZEE

DISE B 2H 20 RE cDNA B AR 14 5% GRP78
P CDS 748, PCR WK & 20 pl:2 X Tag
PCR MasterMix 10 pL,cDNA 2 yL, . Fi#FE51#
(10 pmol/1)#% 0.6 pL, KE KA ER R, PCR X
NAFRJF 94 CHIASPE 3 min; 94 ‘CASME 30 5,60 CiE
K 30 s,72 “CHEfH 1 min 55 5,35 ANMEFF ;72 °C ZE il
7 min, @it TA SERETT B ZT I 16 CEEER
pMD19-T K |, &% 46 K #T 1 DHS5a J8& 52 745 4
FfL, VAR T LB [ R R 37 B b, 37 °C o R 35 74 B
F¢ 12 h, PR IR E SR W4 PCR J5 ik %5
FH A 5 8 I ok D 4 (3 52 5 A RS W)
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3@ 3 7F 26 i ff ProtParam Chttp: // web. ex-
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R, e — 25K 2 1965 bp Y 5%k (& 1), 5 Hit 1]
RFEBR/DN—3, Bl FE R TR, FBKRKANN
1965 bp, 5 H 1Y 54 KA —2.

2.2 EYMERELSW

2.2.1 %% GRP78 # [ #RAL A 5T Fl g K Pk 23 B

%4 ORFfinder ¥ AF WM & 7~ . ¥ GRP78 3 [K 45 15
654 MR IR . FH ProtParam A4 4+ #r GRP78
AT, 45 R BoR, GRP78 & 14 T30k
Ci1s5 Hsas Niggs Or010 S s 2 F RN 72, 3 ku, IR AEHE,
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Table 2 Amino acids composition of porcine GRP78 protein

M. (pD g 5. 06, W]y 30 h, HIKF WAL 280 nm 4b
T OE R B 30 495, JIKEE N iy S &R (Met) . AN
TERB N 32.39. 8 TREEH. G RN
85. 40, ¥ GRP78 3 H B9 2 HE MR ok L 4 WL 3% 2.,
FR 2 AU R R A AR (9. 600) AL
W% S 2, 2 VAT 2 JDE PR

HMIH ProtScale 7E £ A1 % 4 GRP78 i H fift it
— I B KA BT BhA AR O (E LA B oK X
T g g K R L O (B AR S 2R K XL BB 3 K
P S5 R LIE 2. d 2 R ZIREER S 9 £
GIETR M E e =R 3. 444,55 21 v S L W2 43 (8 fe MK
3,489, AR ¥ 5 2K MEFR HE L T i K 1
R AL L DRI MR 3 B O SR K T L O 16 K B
—0. 496,

bp

1965 bp 2000

1000
750

500

250
100

1 %% GRP78 £ CDS ¥ =4
Fig. 1 CDS amplification product of porcine GRP78 gene

AR B G R o G
Amino acids Number/4> Frequency/ % Amino acids Number/4> Frequency/ %
Ala(A) 45 6.9 Lys(K) 61 9.3
Arg(R) 28 4.3 Met(M) 10 1.5
Asn(N) 28 4.3 Phe(F) 23 3.5
Asp(D) 48 7.3 Pro(P) 28 4.3
Cys(C) 2 0.3 Ser(S) 28 4.3
Gln(Q) 24 3.7 Thr(T) 49 7.5
Glu(E) 63 9.6 Trp(W) 2 0.3
Gly(G) 51 7.8 Tyr(Y) 13 2.0
His(H) 6 0.9 Val(V) 52 8.0
Ile(D 41 6.3 Pyl(O) 0 0
Leu(L) 52 8.0 Sec(U) 0 0
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Fig. 2 Hydrophobicity analysis of porcine GRP78 protein
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Fig.3 Transmembrane domain prediction of porcine GRP78 protein
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Fig. 4 Signal peptide prediction of porcine GRP78 protein
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Fig.5 The secondary structure prediction of porcine GRP78 protein
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Fig. 6 The tertiary structure prediction of porcine GRP78 protein

2.2.4 ¥ GRP78 & [ 51 25 F 1 750 LA 2.2.5  [AIURE B X R 2R G A Ak A ) [] 5
LA Conserved Domains 43 #1 GRP78 4 {# ~F 45 Xt M kB 85 ARG R B EL R
B, 45 R B R . GRP78 R4 & 1 MRS GRP78 SRR T 5 [ R M4k 93% .91 % .
PR . HSP70 M e 45 # 8, 7 T 30 — 635 f 28 90%6.95 %0 F1 95 %6+ & IR )7 51 [l Y54 43 331l b 99 %6
g 5k 3 (& 7 98%6.98% .99 Y6 1 99 %%, H.H: ¥ 1] 14 WA o1t 35 43 [7] Ut



12 )

R AF B GRP78 A sg b LE YR 2 2 00 i S L LR IR 5 5T

3323

PEAR . o i) 3 2 [ DA v (P 8)
MG GRP78 3 [K A [6] ¥y F (6] 59 17 91 22 5% . ]

1 100 200
Query seq.
Specific hits

Superfamilies

B 7 % GRP78 EHMRTFHEMB S

Fig.7 Conserved domain analysis of porcine GRP78 protein
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Fig. 8 Homology analysis base on amino acids sequence of GRP78
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Fig. 9 Phylogenetic tree base on amino acids sequence of GRP78
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Fig. 10 The expression of porcine GRP78 gene in different tissues
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PRt AR 2 0 E 2, A5 o vl B
GRP78 3L A () CDS J7 81| 3 H ik 47 4= ) 2445 B o
Mr g5 B on,. 5 GRP78 3:[H CDS 4K 1 965 bp,
it 654 N SRR . WK GRPT8 K AT iR
J 5[] HAth 4 i A [) 952 L X, T 30 0t 35 PR AE R
] 4 e EL A o B 0 TR L U6 B GRP78 1Ry — A~
FLA 2 1) e % 5 DR 76 AS [R) 40 ol o 7 78 S5 48 R ) g
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) —Ft . oA R AT GRP78 P[]
FAELTR T 0 >R Ut HL 7 g ) 3 9 R ST A 2% L i — 2B
ST ORI Hrp R E R T A F A S 1 A E
By Zh Ay 38 . HSP70, W] GRP78 # HJ& T HSP70 %
T . I S 4 4 2 T AR DX B B ) A AR AR T AN
[7] 77 F [V 4 8 B 1 B9 HHSP70 25 My 38 ] R X B A
J oy TR I RE R Ui A LA X,

AR I 45 R & I, GRP78 & [ £ 75 5 i 45
o 0 O 2 5 2 1 B AR TR AR 5 KT 4, R W
RS WIE . LTSRN BRI L B AR
PR IR 87 38R 25 R . GRP78 W] LU #% 2 21 4% J& Bt L
WA A AR T L 2 A M A I A A R A RN
ST A BAR G AL HLEE A R AR R L T e S
BAGFSRIPIIAC . BAAOR UG, 78 e 4i i v, 7%
S E| YA R 1 ) GRP78 1] A Sy — R 5 22 A 38 5 A
T 55 20 2 1A OC B VAL A A s DT U Y e e
20 B Y B BEORN 2B AE T B i BL ) RS R
GRP78 7 ¥ 241 My 3= 1 04T 2 D g 32 4, 7T 32 45 i
A=K T TR R I 988 At B ) A2 R R NE . DT 1 A% GRP78
AL 8 95 A0 1 3 N T R 25 e, i i 3R
1) GRP78 L g A o b I8 1 240 A i 43 Ak A 13 3% 5
REJ7H* . GRP78 JE it 5 40 g i iy MHC T 2%
U a RS A i A O Il [ i N LA
GRP78 J& 9 8t A T 5 40 B 19 O 5 =2 (17, X
RO EE DT S BRI TR YA 25, GRP78 Al 5 H
by PR - [7) 7 7 7 2R A A1 BEE I, 2 A 2 R A 1) 3
51 o o 200 0 3 R E PN I N T R Tk R A
FEAERF W] GRP78 25 [ 1 43 WAk Fl 5 ik

T WS GRP78 3 [H 7 4 45 41 81 b () R 38 1%
0 o 1255 A1) 2 B 9O i 1 PCR J7 40 HAE 45 45
HAP W FRLER., 4R BR M GRP78 K1
BAHA P RIK, R GRPT8 JEHAE Ry —
oy 0 B 1) 43 AR 2 TR A A A ZURAN L b R e 5
A w5 EZE AR L BT DU R A S AR 0 vz ML i
LA U JUE LI R JUE w2 38 RE R e E B SR
BT A5 0 L R 5 B A% Rk A R AR, R
BLHIM T 23— 2B R AWESE .

4 &

AR v BE T GRP78 B X CDS J¥ 41,
X H AT T AW B A R 23Rk 1% o By, 4
R GRP78 J&—A~H 654 A& 2 21 5l i vl %
PEEAN. R T EA . EAEiE B EA
Bompy e vE. 8t a3 Ot 2 & PCR & .

GRP78 RS A HA A Tk, A 7EORE,
JOGEL T 00 s JIE e 2 305 R X s v L A B AR L i B A R L AR
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