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AR H B R B AR BRI T B AH R B 1 E 28 | B2 B 4l DNA (cDNA) - 3653 B HAS 1 Mg i
TSR N LR 7 B KR PRI TR — P - BUBEEE T E FE B2 mRNA #¢ RT-PCR % > FIHIE
ARG HEEE S E (Nest PCR) Tk iEsE BRIE G ANRA 2 E 26 1 B2 A4 DNA > GFIA] Basic
Local Alignment Search Tool (BLASTn) - sE{THZHERFFY Bk B Fr 51 2 LT © 5 REUR - hIEsEE
FEFPS B AKE DR S BRI RGBSR V28 1 AU cDNA > H[A—14 (identities) 5 87% ° JI&
BN PP LL S JITH - AR R I 7 51 vh B A KDL R S o2 IR D3 AR e 28 B 28 1 2 LA —
Fo 85% o KIPLAEE baft 2455 - HEGwSE < BRAR IR AHREE A/ E 28 | B - EE ASED U S35 A
I i 35 B At A B R ] L [R5 o [ ASEA B S A R IR I AR 2R B 26 1 B2 cDNA - 5 H]
BRI A ER: - REEIBEAIRE AR | M EHERT - BT B FHIE
IV EE

R © FEBEIEIIR AR R A | A~ USRS - [/ 1%

EE

JEBERGEE (pancreatic lipase; PTL) ~ BEASHGEFAHRE & (/&A% 1 U (pancreatic lipase-related
protein 1; PLRP1) DU BRIBHGNEFHRI 2 H'E S 2 B (pancreatic lipase-relaed protein 2; PLRP2) 5
Gl E BN (H2 o W YR AR SRR K < AN S T IR AR 5 s B R AR G R AR R B 58 1 B
Gy EAEEL - (EEIERA R AR VB EE 2 BURIE T S - MO - TERS ~ REZEE LUK
ER L IBR Mg o b = B o R AR W BB AR s VS 2 BY > (2RI AER E S 1 Bl s HIE:
{5, (Jayne et al., 2002; Hjorth et al., 1993; Thirstrup et al., 1994) o {E/NE 53w/ N G B g AH
R B 1 AUBAEAG IR AHRE & & EE 2 A (Crenon ef al., 1998; Roussel ef al., 1998) - 1 AJH
IMER /N IEHEG AR E BB S 1 B4 (De Caro et al., 1977) - 534} > De Caro et al. (1998)
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FIHAEEFFJii% (microsequencing) » fEAKH ~ 7 ~ FEELE B BRI L o0 BT Ay i A B 2 1
B 1A - AEKERRIEE T - BRIG IR AHR R B S 1 AU R T nhls ~ BEIRE R A K
fi#RES] (Payne ef al., 1994; Giller et al., 1992) » ‘i Bezzine ef al. (1998) i A KH BN 5l FHRE &
FEEE | AL 55178 B 1800, B L WA FERR{EREZE S (Ala :: Val; Pro :: Ala) » FEAH] Raaiife R &=
FHIBENE G AHRR S B 2E 1 AEHE - BURHEA/KBE =N crE)) - B 1 mg 7] DUKfE
=PRERZIEMEE 1800 U - FERABHIBEMHRA S B S | 8.2 cDNATE BRI M R MR - HAGEA]
NI JEE B AHRR 2 VB2 | BUARTSEE[A Ry 1404 bp B 468 fll AL/ /751 (accession number:
BC025784) - Jy. 2 NENGREAHRAEE VB S | BURRHE ALK /R Fy 1404 bp Bl 468{H [z K751 (accession
number: BC025784) » LUK K B NEHABBAHRASE VB S 1 BUMRHEELA Ry 1419 bp B 473 {7
1 (accession number: NP_114470.1) - i34 BENERGREAHBA R B 1 B FREPRIF TR R4
M7 o KIEAGAER RS R A A IR AHR S B 55 1 B cDNA - (@A A B — 228 7k
(sited-directed mutagenesis) » FRELELG/KEIGHIRES < EAHBEIGHIBEAHRI B B 1 42U - AR
AL Z IR FI R -

MEERTTIE

I . Total RNA ZEHYBi RT-PCR

AR B PR I W B 52 i SR - ZEMUPE R AL IE AL R (total RNA) » fIE3EFT mRNABIAL - B
total RNAZZEEY f774 » F 2R IE TRIzol reagentZEHYRNA G A & &5 B (Invitrogen, Carlsbad,
CA, USA) - E5EHKT 1 g BREBEIATRIzZol# » #RHEL ~ 7T5% R HEUE - SR ITRLUR R G255
B > fR5 .S total RNA « BY 300 4 g total RNA » F|f] poly(A") RNA with the FastTrack® MAG
mRNA 53Ef mRNA ZE#H (Invitrogen, Carlsbad, CA, USA) » 43 EftEdAli LA A poly(AT) ZRNA » F
HU 5 pL poly(A") RNA » 4T RT-PCR FE/E cDNA FEY) B & B 51258 B SuperScrip™ 111
Reverse Transcriptase S HERE 2 /1% (Invitrogen, Carlsbad, CA, USA) -

1. BRABIEEAHEA 2 5 1 A cDNASESH

S AJEE 2 BB G AE R EE 2R 1 B2 cDNA (Hmfi5RERI 51404 bp) #EITE HRRLLE
AR Z PRSP IS (conserved region) BEtH —M 25 7% BITE BRI FHR R VB S 1
HIcDNAZE 31-1410. 2 [E%aETT 73 - FFDUEE R W e B 5 S04 et /2 A= 8 A 1Dy g REI B 2 1 T 2
1 81,2 cDNAZEY) - AfHL 10 ¢ Lz PCREY) » T 1.0% BAEE &8k - DR b Lseit - G
#% - By EITEE A 2 H 08T (Bio-rad ; Molecular Imager VersaDoc System, CA, USA) fafifiZ
BRI -

. pGEM-T Easy#(HaRiE ~ B BB T E DU BHEMIREIE PR fing

i AU S BB S e 71k - KRR RIR DR SR 5 1 B ZPCREY) - FIH T4 45
EEBER pGEM-T Easy #ifid » B 4°C vkFEHIRAE - 58K pGEM-T Easy#lfe 2 %i& (PLRP1/
pGEM-T Easy vector) °

Byt PLRP1/pGEM-T Easy vectordi s FF I 42°C BAMETT20E® (heat shock ) 458 & 1%
PLRP1/pGEM-T Easy vectorii(## /P £ B EMIIU(DHS a ) » SE 7RIk 15 7305 - 58 R i
B EBHEMM R - FER R PHEM I PR - BERREHM 7 ¢ L IPTG (20%; isopropyl-b-D-
thiogalactopyranoside; Sigma, USA) ~ 40 ¢ L X-gal (2%; bromo-4-chloro-3-indolyl-b-D-galacto-
pyranoside; Sigma, USA) Ed 10 ¢ L2250 pmol/ L AmpicillinjE & HALB agardi (Luria-Bertani agar;
Difco, Detroit, MI, USA) » A 37°C @& b2 - 5 Kfik - SMEEB HOCER  FoRHBRA
PLRP1/pGEM-T Easy vectora 2 (T Hl s ik -
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IV. ZHVE B DN A B H RSP 515317

B2 BN E%EBRE S 50 pmole/ 1 L ampicillin (19 LB yg#Es#2 500 > 78 37°C FiRGES
£ (140 rpm/min) 18/]NKf < HY 1.5 mL &AM EBEOE T > DL QIAprep plasmid FAF#H ( Qiagen
Inc., Chatsworth, CA, USA) #iHUE#EDNA » i dideoxy chain termination method JEfTRZEE>51]
EFF o
V. EH R B R 5 LU

FIFAZEB B R Y& a0 (NCBI) 2t #f & #iie Basic Local Alignment Search

Tool (BLASTn) » 3/ TH4FEFE!LL¥ (Nucleotide-nucleotide BLAST; blastn) » Lz BLASTx 31Tl
HFEFEY],Z LL¥] (Translated query vs. protein database BLAST; blastx) e

SR B R

1. SRR (B4 | RCDNAZ %I

SEE P LE AR 0 2 BE RS G WO A B 1 T 28 1 B Z cDNAJE S > S 7E % 2 (1 °F B B,
(conserved region) 7| T8 » HHLR I & N LR FE IR FE 2 1380 bp i FEREHS ISR AT
BIZE LI5S 1 B2 cDNA (AIIBI1) - (KR AKEBEHS MG RIS (1058 1 702 SRS 2R B 1404 bp
(accession number: BC025784) » Hoftikhlif2 54 bp ks HEREILIE (signal peptide) Wl » [ 5
TARZGEALL 1380 bpFE5EBEISISRHIRIE (145 1| McDNA » B & H52 82 IRAEIK (mature
peptide) » FTEE—s5R1 P EL At A ) 5 B 25 3 B B B USRI REI A8 19 B 28 1 0 oA 1 -

Porcine pancreatic lipase
related-1 of cDNA
1 2
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1. FERAE NGB FHR R 28 1 B ZcDNA -
Fig. 1. The cDNA of porcine pancreatic lipase related-1.
Lane Mar. represented DNA marker.
Lane 1 and 2 represented the PCR products of cDNA of the porcine pancreatic lipase related-1.
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1 CTGCTGGGAG CAGCCAGAGC AAACGAAGTT TGCTATGATT CCATCGGGTG
51 CTTCTCTGAC GATGAGCCCT GGGCCGGGAC AGTAATCAGG CCTCTGAAGA
101 TTCTCCCCTG GAGCCCTGAA AAGATTGGCA CTCGCTTCCT GCTCTACACC
151 AATGAGAACC CAAACAACTT TCAAATTCTC CTTCCCTCTG ATCCATCAAC
201 GATTGAAGCC TCCAATTTCC AAACAGACAG GAAGACCCGG TTCATCATCC
251 ATGGCTTCAT AGACAAGGGA GATGAGAGCT GGCTGGTGAA CATGTGCCAG
301 AACCTGTTCG AGGTAGAGGA GGTGAACTGC ATCTGCGTGG ACTGGAAGAA
351 AGGCTCCCAG ACGACTTACA CACAGGCCGC CAACAACGTG CGGGTGGTGG
401 GCGCCCAGGT GGCCCAGATG CTGGCCATGC TCCAGTTGAA CTACAGCTAC
451 TCACCGTCCC AGGTCCACCT CATCGGCCAC AGCCTGGGGG CCCACGTGGC
501 GGGAGAGGCA GGGAGCAAGA CTCCAGGCCT GGGCAGGATT ACAGGGTTGG
551 ATCCTGTAGA AGCAAGTTTT GAGGGTACTC CTGAAGAGGT CCGACTCGAT
601 CCCTCCGATG CTGACTTTGT TGATGTGATC CACACGGATG CAGCTTCCCT
651 GATCCCATTC TTGGGCTTTG GAACAAGTCA ACAGTTGGGA CACCTTGACT
701 TCTTCCCAAA TGGAGGAGAA GAAATGCCTG GATGCAAGAA GAATGCCCTG
751 TCGCAGATCG TGGACCTAGA CGGCATCTGG TCAGGAACCC GGGACTTTGT
801 GGCTTGCAAC CACCTGAGAA GCTACAAGTA TTACTCAGAG AGCATCCTCA
851 ATCCCGATGG GTTCGCTGCA TACCCCTGCG CTTCCTACAG GCCTTTGAGT
901 CTAACAAGTG CTTCCCCTGT CCAGATGAAG GATGCCCACA GATGGGTCAC
951 TATGCCGATA GATTTGCTGG CAAGACACAT GAGGAGCAGC AGAAATTCTT
1001 CCTGAACACA GGAGATTCCG AAGATTTTGC TCGCTGGAGA TATGGAGTTA
1051 CTATAACACT GTCTGGAAGA GTAGCCTCGG GTCAAATCAA AGTTGCTTTG
1101 TTTGGAGATA AGGGAAACAC TCGCCAATAC AATATCTTCA CTGGGATTAT
1151 CACACCCGGG TCCACTCATT CCAATGAGTT TGACGCAGAT CTCGATGTTG
1201 GAACAATTGA GAAAGTCAAG TTTCTTTGGA ATAACAACGT GCTAAACCCA
1251 ACTCTCCCCA GAGTGGGTGC AGCCAAAATC ACTGTGCAGA AGGGAGAAGA
1301 TAAGACGGAG TACAATTTCT GTAGCGAACA GACTGTGAGA GAAGGCGTTC
1351 TGCTCACCCT CACACCGTGT TAATCACTAG

2. FEIBNENEE IR EE 9 26 1 B2 cDNA (1380 bp) /751
Fig. 2. The cDNA sequence of porcine pancreatic lipase-related protein 1 (1380 bp).

1. FEMENG AR 8 B 25 1 B cDNAFFHI 5347

FIF nest PCR EFAFABENEHINEAHRAE FEEE 1 B cDNA - I HE SR pGEM-T Easy#ifs
(pGEM-T Easy vector-PLRP1) » FFI] I 20T B2 5 155 LG Sk BSHEUE B IS EAHEN - B #E G PLRP1/
pGEM-T Easy vector:Z [BEAIEIE Mk - RRLBETZRIRETEE 16 /MR - HVESEDNAEI T HERE
7 o EFBLASTHEITIL HEE-1% H e ¥t > 15508 TE P41 v il A KA DUR Sy . RAR B W AH R 2R
26 1 #UIcDNA » fE3E4) (total score) fy 1320-1596 ~ [L¥HMEHIE (query coverage) Jy 87-92% ~
S{E ky (E-value) ¥k 0 ~ [6]—: (identities) ¥} 87% (415 1) - Claverie and Notredame (2005) f&
o LB R BRI - B 75%Z [F— MR FIHSE AR 0.0001 K » T AT DUEE
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HENFFYIRAMIE GBI RS o R AEBE A S 2 5 il S 538 5 o A R 5 i A
FEEHE 1 BUcDNA - fEEL A DU S < BRI R AHRR S 1 E 5 1 B cDNA HAMIR i Bk
H LRz -

1 AR R E T E S | Y cDNA B ASHDUR I . BRAR IR AH R R 528 1 &1 cDNA DX
BLASTET LRSS

Table 1. The sequences producing significant alignments with BLAST alignment among porcine and canine
and homo sapiens of pancreatic lipase-related protein 1of cDNA

Accession number Description Total Query E Max.

Score' Coverage’ Value® Identities®

NM_006229.1 Human pancreatic lipase-related protein 1

1596 92% 0.0 87%
(PLRP1) mRNA, complete
NM_006229.2 Homo sapiens pancreatic lipase-related
. 1358 89% 0.0 87%
protein 1 (PNLIPRP1), mRNA
BC025784.2 Homo sapiens pancreatic lipase-related
. 1350 89% 0.0 87%
protein 1, mRNA (cDNA)
NM_001003319.1  Canis familiaris pancreatic lipase-related
1320 87% 0.0 87%

protein 1 (PNLIPRP1), mRNA

'Total score defined as the level of alignment between nucleotide and nucleotide through BLAST process.
Query coverage defined as positive alignment between nucleotide and nucleotide through BLAST process.
3E-value defined as expectancy value between nucleotide and nucleotide through BLAST process.

*Max. identities defined as the level of identity between nucleotide and nucleotide through BLAST process.

IN. FEMENERGAHRA S5 B 28 | ZUcDNARERER 2 R PP 31 o3 1T

FIF BB R AV & T 0 (NCBI) $e it EE&HEEE BLASTxET TR R IR /Y1 Lt
B FHBARNGREHHREE B 2R | AUCDNAFPYIER & MG AR - BLASELL R Z TR 5 g AH R
EHES | REERRFY TR (R2)  FF0 R 836-937 ~ LLBHMEERER 91-93% ~ TAE(EIT R 0
DUR[F—1£37 s 85% © Claverie and Notredame (2005) #5i{ » fELL¥ 100 {llZEME L L ZFP81] - H
ch R 2.5 % e [R] — 1 i P HL (B 0.0001HF » {5 588 57 W] DURE S Lh & i SRR e 51 B A1
Al f s B o - DKL AN G B3 i FE AR DI M AR RR 25 26 1 BUcDNA - JEEE A JHLLR A 2 i
NEMIEAHRA R HE 5 1 AU cDNA BAMIALZ A B2 B R ZiHSE - #EZR De Caro et al. (1998) F|
Fl microsequencing Jjik » {5 < BORHICHIBRIE I BBAHR E B 55 1 AU - [E 2 BRAR I B AH R &
FESS | BUSTH R H il - BRI EF 0 G /KIEEETT (Payne ef al., 1994; Giller ef al., 1992) - i
Bezzine et al. (1998) W 7E3HL - AR ALEBRAE IR tHEA E 0 E 28 | 2.2 551785 1801 B AR
EeZi (Ala 1 Val; Pro = Ala) FFHIH R Eh il B A BRI AR B A E2E | R E - B
HA KR =M BB 2 BE T - KA GBS IE  FEIRIE I AR SR B 28 1| BUcDNA - KL AR
Pz L N HAH G R B AR - RS DU AR RIE IR AHR B B2 1 R S E RS
S5 P R el e AL AP S AR I < AR -
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2% 2. FIIFH BLASTx Zp 7 ELE SRR IR DM tHER S VB 2R 1 B R R 5 B AR LR H fAE 3
BEAHRAEE VB ES | B IR P 5|
Table 2. The sequences producing significant alignments with BLASTx among Sus scrofa and Canin and

Homo sapiens of pancreatic lipase-related protein 1 of amino acid residues

Accession number Description Score Query E Max.
(bits)' Coverage’ Value® Identities*
AAH25784.1 Pancreatic lipase-related 836 91% 0.0 85%

protein 1 (Homo sapiens)

NP_006220.1 pancreatic lipase-related 937 91% 0.0 85%

protein 1 (Homo sapiens)

NP_001003319.1 pancreatic lipase-related 843 93% 0.0 85%

protein 1 (Canis familiaris)

'Score defined as the levels of alignment through translated query using BLASTX process.

’Query coverage defined as positive alignment through translated query using BLASTX process.

3E value defined as expectancy value through translated query using BLASTx process.

“Max. identities defined as the level of identity between amino acid residues using BLASTx process.
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Abstract

The aim of this study was to clone cDNA of porcine pancreatic lipase-related protein 1. The mRNA
was derived from porcine pancreas by RT-PCR, and the cDNA product of pancreatic lipase-related protein
1 was amplified by nested PCR. The nucleotide sequences and amino acid residues of porcine pancreatic
lipase-related protein 1 were aligned by the Basic Alignment Search Tool (Blast). The results showed that the
identity of porcine cDNA of pancreatic lipase-related protein 1 was 87% either between swine and human or
between swine and canine. Similar results were also found that the identities were 85%, while comparison of
pancreatic lipase-related protein 1 of amino acid residues either between swine and human or between swine
and canine. According to the very high identities (87% and 85%) in protein conformation of pancreatic lipase-
related protein 1 between swine and human and canine, we could speculate that all of them stemmed from the
common ancestor. Meanwhile, we will also transform the novel of porcine pancreatic lipase-related protein
1 of cDNA into the appropriate bioreactor to yield the recombinant pancreatic lipase-related protein 1 to

improve fat digestion for postweaning piglets.

Key words: Porcine pancreatic lipase-related protein 1, Nested PCR, Identity.
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