§129UIERTUANY T

NISHARLAYINUSENELUsAW Pathogenesis-Related-1 (PR-1)
Q1N E149N191 (Hevea brasilliensis)

Expression and purification of Pathogenesis-Related-1 (PR-1) protein

from rubber tree (Hevea brasilliensis)

TUNT LTI

AMAIBIBUAN ADBSINYIAVERNS

NAINGIADFIVANBAINNS ¥R LA

2599 YUAUNS
AANTNINYVANRAS AMEAINNAFRTILAZINATULAS

HWINYRARIURIUATUNS LTARNT

Jusznr1wisza11 W.A. 2560



nanngssNiszniaA

|
=

TAsan19948 1399 “N1INARLALNNUIgNTTUsAY Pathogenesis-Related-1 (PR-1) a1n

a

89N19 (Hevea brasilliensis)” 1A3UN13AULAUAINANINITUAMENITNNITIFEUNTIR N1UANLE

ANLANERNT NUNINLIALRIVANUATUNF UsranTuLseunny 2560 A1U0LURUIT9AY 495,000 LN



UNAAER

8NN3 (Hevea brasiliensis) {uNTni A udAtyseiAssgnazesdssimelng  nisdniln
WdusanisnfaAufunusaimanalsalae nalnnislasiunueaiunsnisdaands Tudena
NITNUABNEATNILAZRILIARAN ﬁm’éwmmmuiﬂsﬁumjm pathogenesis-related proteins

(PRs) Wagnnszsiufaemanalsauazaninzipzansng o Taqiiluiia PRs Mhdu 17 ngn tnengw

'
o

1 1 Aa PR-1 ilungundanuzulusunisdudade wazgnlfifullsmuesasunnaiatisuan
AN11¥N1TNATZLU systemic acquired resistance (SAR) Tuie  udidnazliseanunisannuasng
1sgnallshiu PR-1 andiavanaailn wadslddnisAnmiainanesnis  ataslaimnuaingneeiunig
o a 1 a

Muegnsllsfuataiilnense wudeenlaluliuinnn wastldndnsiullemu PR-1 d3lul

, A o a |asa P and | o = : a
antibody V]"Q'WLququﬁ‘NIUﬂ’]?Lﬂﬂﬂ{]ﬂ?ﬂq LL@zVLNNLLﬂﬂmerLmUL@uvLsﬁquﬂj AILINFARNITAALITN

v
o o o

' = ¥y a a Aa .
?zﬂfﬂ\‘]ﬂ?zi_lquﬂqﬂfﬂﬁ‘ﬂlliﬂ‘]_l?@“ﬂﬁ AUUNTITUTN ﬂIuI@ﬂﬂLﬂuL@QﬂN@N (recombinant DNA

v v
o

technology) N1 M unsnanTUsAualaTAT A LMNNZ&NNANNGY BneanunTananllsfiuf
faanslé ludiunmunnuazmaEindinisuanainlugnannm inanas

NTFUARM recombinant PR-1 protein a1ne14n151%38 HoPR-1 Taald8uiéuiin HoPR-1
(accession number KM514666) L1114 DNA template }4 2 921w Aa 1) prokaryotic expression
system Tmedaanld vector 4 18im pET28a(+), pETMIrL-HT, Chaperone plasmids Lkas pHis-ATS,
WAL 2) eukaryotic expression system L1 Agrobacterium-mediated transient gene expression
system Tuduen 41U (Nicotiana benthamiana) W 1 91 Lf] 8 14 pPET28a(+), pETMIrL-HT La
Chaperone plasmids vl vector 1# recombinant HbPR-1 protein ﬁ@giugﬂ inclusion body
NINNI1491284 soluble protein ?ﬁlqmﬂluma‘ﬁﬂﬂﬁﬂﬁqwé 4714 pHis-ATS ilu vector fignunan
wanllsFuudavdseanuuenizad witsunuseslsiuinaalfldfiomelunisinlvsqns
wazin s lemed gafinafidadszauninudndalaanisld Agrobacterium-mediated transient
gene expression system Tufue1gy Ua :ﬁm’%qw’ém sAuludunauLAaadaads afinity
chromatography A nn1sanE 1unuInaadllsiu HbPR-1 luszuuaeiunaaresine Inan1san
A. tumefaciens 13 pGD_HoPR-1 1111 1u 1109 fusngy wianiufos 38 Phytophthora
palmivora W191 recombinant HbPR-1 protein ﬁmm\m@ﬂiuﬁumzﬂu a1:19017 89 UN19LEN
fnanadandasanandld warainnimaaay s purified recombinant HoPR-1 protein W14
TWafiu HOPR-1 anansndudanissanaesyleadedly 64% iedieuiugaaiunu a1nuanisdnm

wanalifiiudnllsiu HoPR-1 Ngya lunisdugsniaasauivinaeside P. paimivora 14



ABSTRACT

Rubber tree (Hevea brasiliensis) is an economically important crop of Thailand. Induced
resistance in plants to their pathogens is worth to explore becase it is safe for the farmers and
the environment. Pathogenesis-related proteins (PRs) which are implicated in inhibiting growth
and spread of pathogens are induced and accumulated in host plants. PRs have so far been
classified into 17 different families. The biological activity of PR-1 protein is antimicrobial which
has been frequently used in many plant species as a marker for systemic acquired resistance
(SAR). Although there were many studies on PR-1 protein in several plant species, a study of
PR-1in H. brasiliensis has not been reported. Due to no antibody available to directly monitor
PR-1 protein, isolation and purification of this protein using classical biochemical approaches
are difficult. Furthermore, direct purification of endogenous PR-1 protein from the rubber tree
plants is time-consuming since they have long growth cycle and low protein expression levels.
Therefore, a recombinant DNA technology is likely to be a suitable choice for producing a large
amount of PR-1 protein for further application in agriculture, industry and pharmacy.

The HDLPR-1 protein was produced using 2 expression systems, 1) prokaryotic
expression system (pET28a(+), pETMIrL-HT, Chaperone plasmids and pHis-ATS); and 2)
eukaryotic expression system (Agrobacterium-mediated transient gene expression system in
Nicotiana benthamiana), respectively. The recombinant HbPR-1 protein produced by the
pET28a(+), pETMIrL-HT and Chaperone plasmid vectors were found as inclusion bodies more
than soluble proteins which were difficult for further purification. While the pHis-ATS vector was
able to produce and release the HbPR-1 protein to the media, however the obtained yield was
not enough for further investigation. Finally, expression and purification of recombinant HbPR-1
protein were successful using Agrobacterium-mediated transient expression and one-step of
affinity chromatography. Heterologous expression of HbPR-1 in N. benthamiana reduced
necrosis areas which were inoculated with Phytophthora palmivora zoospores, indicating that
the expressed HbPR-1 protein played an important role in plant resistance to pathogen. The
purified recombinant HbPR-1 protein was found to inhibit 64% of P. palmivora zoospore
germination on a water agar plate compared with control, suggesting that it was an antimicrobial

protein against P. palmivora.
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