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Related Protein-1 (PR-1) Gene from
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coding sequences (cds) AAuenawindu Ae 492 base pairs (bp) WFALITLINL 3'untranslated region
(UTR) WANANAUNIN Na9A8 HbPR-1.1 AR Nen189 3' UTR Winiu 322 bp  uas poly A signal #e
AATGAAA  dauii HbPR-1.2 § 3’ UTR 819 121 bp uaz poly A signal Aa AATAAA WL Euagns
Sauadundsiuiu PR-1 Tavimau agflugas 71-78%
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Abstract

PR-1 is the most abundant of pathogenesis-related proteins (PR-proteins) found in
plants, 1-2 % can be detected in plant leaves. It is induced by pathogens through pathways which
leads to systemic acquired resistance (SAR) using salicylic acid (SA) as signal molecule. In addition
to the up-regulation after infection, the purified PR-1 can inhibit growth of plant pathogens. This
research in Hevea brasiliensis leaves, two PR-1 genes (HbPR-1.1 and HbPR-1.2) were cloned as full
length. They had the start and stop codons at the same place, at positions 35 and 526, respectively.
Therefore, the coding sequences (cds) were equal with the length of 492 base pairs (bp), however
the 3'untranslated regions (UTR) were quite different. The 3" UTR of HbPR-1.1 was 322 bp and used
AATGAAA as poly A signal while the 3' UTR of HbPR-1.2 was 121 bp and selected AATAAA as poly
A signal. Both genes gave high sequence identities (71-78 %) to other PR-1 genes found in plants.

The deduced amino acids from HbPR-1.1 and HbPR-1 were 163 residues. Only one
residue was changed, at position 161, from Arginine (R) to Lysine (K). The HbPR-1.1 had pl 8.57
and molecular weigth (MW) of 17,708.96 daltons while the HbPR-1.2 had pl 8.56 and MW of
17680.95 daltons. They were therefore classified as basic PR-1. Both contained the same length of
signal peptide, 26 residues. They showed high sequence identities (70-76%) to other PR-1 proteins
found in plants. Two significant areas were detected, SCP_PR-1_like domain and SCP superfamily
domain in the amino acid sequences of HbPR-1.1 and HbPR-1. These domains were commonly found
in the extracellular proteins of both prokaryotes and eukaryotes including plant PR-1 protein. The
CRISPs (cysteine-rich secretory proteins) is the main one in this family. The CRISP_1
(GHYTQVVWRNS) and CRISP_2 (FIGCNYDPPGNF), the highly conserved regions, were also found in
the amino acid sequences of HbPR-1.1 and HbPR-1. In addition, both possessed cysteine 6 residues
which was the specific character of the PR-1 protein.

PR-1 gene from Hevea brasiliensis was expressed in both leaves and cell suspension.
In younger leaves with lower structural defense exhibited higher expression of PR-1 gene than the
older ones. The expression of the PR-71 gene in different cultivars after infection with Phytophthora
palmivora indicated that its expression level was related to the degree of resistance of each cultivar.
Furthermore, the expressions of the other defense genes such as POD (peroxidase), CAT (catalase),
CHI (chitinase) and GLU (glucanase) were also investigated comparing to the expression of PR-1
gene. They gave the same patterns of induction after P. palmivora infection, mRNA were raised at 6

hours after infection (hai) then reduced at 12 hai and continuously increased at 18-24 hai.
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o = alpha

bp = base pairs

B = beta

B-ME = -mercaptoethanol

h = hour

kDa = kilodalton

pH = -log hydrogen ion concentration
A = lamda

Tm = melting temperature

mi = milliliter

mM = millimolar

O.D. = optical density

% = percent

SDS = sodium dodecyl sulphate
Tris-HCI = Tris (hydroxymethylaminomethane) hydrochloride
v/v = volume per volume

w/v = weight per volume

uv = ultraviolet
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1) #15LANLNTAILATIZI (analytical grade)
FassiAd UTHNLNAR
Absolute ethanol Merck
Acetic acid Merck
Agar ANEATN
Ampicillin Sigma
Bromophenol blue Sigma
Calcium carbonate Fluka
Ethylenediaminetetracetic (EDTA) Baker
Glycerol Carlo Erbr
Hydrochloric acid Merck
Isopropanol Sigma
[-mercaptoethaol Merck
Potato dextrose agar Difco
Sodium chloride (NaCl) BDH
Sodium dodecyl sulfate (SDS) Merck
Sodium salicylate Sigma
Triton-X 100 Merck
V Campbell Soup
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Yeast extract

Sigma

2) @15LANLNTARYTIINN (molecular biology grade)

TaansLadl UFHNINAR
Agarose Vivantis
5-Bromo-4-chloro-3-indolyl-B-D-galactoside (X-gal) Vivantis
Deoxynucleotide—S' -triphosphate (dNTP) Roche

Diethylpyrocarbonate (DEPC)

Bio Basic inc.
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DNA Ladder 100 bp plus Vivantis

DNasel recombinant, grade | Roche
Ethidium bromide Vivantis
High Pure PCR Product Purification Kit Roche
Isopropylthio-B-galactoside (IPTG) Sigma
Luria Bertaini (LB) Sigma
QIAprep® Miniprep Kit Qiagen
QIAquick Gel Extraction Kit protocol Qiagen
Oligo dT primer Invitrogen
5' 3" - RACE Kit, 2™ Generation Kits Roche
Rnase-free Dnase set Qiagen
SpectrumTM Plant total RNA Kit Sigma
SuperScriptTM [l First-Strand Synthesis System Invitrogen
T4 DNA ligase Promega
Tag DNA polymerase Invitrogen
AAUNSE

1) WWANEY Escherichia coli @naviig TOP10 (Invitrogen)

2) \Ti9 Phytophthora palmivora

ﬂqﬁ'ﬂumqa (molecular biology molecule)

1) wanaleanmes pGEM® T-Easy vector (Promega)

\rzasiia ginsal uazLEEMENAnIATaE
1) nAesqanssAil Olympus CH40 (Japan)
2) naesnnegy Sony cybershot W5 5.1 Aufiniaa digital (Japan)
3) Tnseum
4) Lﬂd"é@\‘]l,l,eﬁ')ﬁ?éﬂ'm (NszuanaN MALFUENAT Magiany Tnined Laznaaanaaes)
5) Lﬂ%ﬁmmﬁ%mm Diethelm model 12909657 (Japan)
6) Lvﬁl@\umﬂ DNA #asinszua Inwiin (agarose gel electrophoresis system) (Mupid)

d’l d’l . . ¥ 1 c a
7) [/NUBIUNTAENLED (petri dish) TRIALAUNIUALUENATN O LTURALNAT



8) daulanziaziaunanannd usumAnans

9) rél:ﬂ@'ﬂmﬁ”ﬂ Ehret (Germany)

10) lulmsaalnililn wiandil aunm 0.1-2, 2-20, 10-100, 100-1000uaE 1000-50001u1AsAAS
11) wilathainFadasanusisletin (Autoclave $5-320 Tomy Japan)
12) Cork borer mmméﬁusi’m@uﬁﬂmq 0.5 IURLNAT

13) Gel Doc §1 BioDoc-It"" system

14) Heat box

15) Microcentrifuge 5804 R Eppendorf (Germany)

16) Petroff hausser counting chamber

17) pH meter Cyperscan 1000 (Singapore)

18) Spectrofluorometer RF-1501 Shimadzu (Japan)

19) Thermal cycler: Eppendorf Mastercycler

20) UV box, Vilber Lourmat (France)

21) UV light transilluminator (UVP)
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