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Characterization of 65 kD Protein in Latex Excreted
from Euphorbia lathyris

Hee Sung Park’
Department of Plant Biotechnology, Catholic University of Daegu, Kyungsan, Kyungbuk 712-702, Korea

ABSTRACT Soluble latex protein fraction excreted from Euporbia lathyris laticifer was resolved by 10%
SDS-polyacrylamide gel electrophoresis to identify distinctively displayed latex major protein bands including
ELp65, ELp55, ELp43, ELp32 and ELp23. Among them, ELp65 was purified by ammonium sulfate precipitation,
gel permeation chromatography and ion exchange chromatography. Its N-terminal amino acid sequencing
revealed its homology to the leading region of mature peptide of tomato p69a subtilisin-like protease,
suggesting a certain role involved in plant defense system. In the analysis of Southern blot hybridization using
PCR-amplified tomato p69a probe DNA, E. lathyris genome was suggested to have a gene family consisting
of 3-5 gene members putatively encoding subtilisin-like proteases.
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genesis®} HHAHE 71ES A4 (cellulase, polygalacturonase)
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SR} e Ao YELIA] 2k} (Broekaert et al 1990;
Kush et al. 1990). ©] $Jo|% Papaya=H-E}2] lysozyme
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Michaud et al.
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Dutta 1991) 5 2] EA 9] Woldad gz Fof &gt 11
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9o O HHE-S extraction bufferZ To]il Al&x o
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Figure 1. Features of latex and major latex proteins detected
from Euphorbia lathyris.

A: Latex being excreted from the wounded cut of E. lathyris
plant petiole. B: 10% SDS-polyacrylamide gel electrophoresis of
soluble fraction of leaf extract and latex. C: The 65 kD protein
from the latex purified by ammonium sulfate precipitation, gel
permeation and ion exchange.

Figure 1Co LR} 9ir).

E. lathyris 65 kD latex =42 (ELp65)2] &4

223 ELp659)] th3d+ N-terminal amino acid sequencing
& A3 A3} Met-Arg-Thr-Pro-Gin-Phe-Leu-Gly-Leu 2
g8 %ot ELp65°] g amino acid homology #4-2&
BLASTE E3lo] AAl8191e 1 A3}, EvlE (Lycopersicon
esculentum 1.)2] 69 kD (Tom p69) subtilisin-like protease
9} 73 homology & U= Ao 2 EMFH) £, ELp6S
= Az} BAo|A EUE p69 familye] 3119 p69asd]
preproproteino]| A signal peptide$} propeptide7} A%
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mature polypeptide®] N-terminal sequence®} -2 homology
£ AYxe Aoz vehgorm 1 o]F B d p69 family
member (b, c, d, e, DL 713714 9] homologyE Bt}
(Figure 2). p69a protein familyol|4] 7}#, EnlE p69a=
HYA o 25t F =4 2 =45 pathogenesis-related
(PR) protein®] YZ oA citrus exocortis viroidol| Z+g¥
EnE AEA A T mRNAS] BAEHo| o]Foiz|51 11 &
o] intercellular spaceollX] &4go] HuE At} (Tornero
et al. 1996; Tornero et al. 1997; Jorda et al. 1999).
Subtilisn-like protease gene family (p69a-f)e] thaFst &8k
FollA p69ar= 53] A= Holsystemol] HHF HEo]
AAHHA 27 EolARl A& W, A 4 3
A3 dAHe] 1 AR o] FolAE Aoz A
t} (Jorda et al. 2000). wEtA EvlE p699} amino acidA]
A9] FAHIS AU ELp6S @A ojn] g yo)d o
2] Euphorbia. sppe2 F2 ¢¥iAE (33,000-117,000 Da)
o] protease #H LTS BYE Ry 58 7
ELp657} 2 Evfo] 9 ' 53 # ¥ protease 1A |5
$ zkE Ao 7 £F3] o= Hr} (Lymn and Clevette-Radford
1983; Lynn and Clevette-Radford 1985).

ELp652] gene family

p69a7} ELp652+ A& Ho|HA| I3l gene family
5 7T doke HE B L= ste] ELp657t E.
lathyris| X X2 gene family S FAJ8=X]ol| thadle] Southern
hybridizationo]] &J&}e] £243}%t}. o] ] probe:= p69a2]
genomic DNAE PCR9l| 2|3} cloningdt A& Al-&-31
<t &, ErlE A=A o|Hd oz RE ] DNAE tem-
plate 2 1% 31 primer= p69a start codon-g E g3l 2|

Propeptide=>

MGFLKILIVFIFCSFPWPTIQSNLETYLVHVESPESLISTQSSLTDLDSY

YLSFLPKTTTAISSSGNEEAATMIYSYHNVMTGFAARLTAEQVKEMEKIH

Mature

peptide=>

GFVSAQKQRTLSLDITHTSSFLGLOONMGVWKDSNYGKGVIIGV= => 745 aa

B

ELp65 MﬂTPQFLGi

pé9a 100 GFVSAQKQRTLSLDTTHTSSFLGLOONMGVWKDSNYGKGVIIGVIDTGIL 150

p69c 100 GFVSAQKQRILSLHTTHTPSFLGﬂQQNMGLWKDSNYGKGVIIGVIDTGIV 150

p69b 100 GFVSAQKQRILSLHTTHTPSFLGEQQNMGVWKDSNYGKGVIIGVIDTGII 150

pé%e 100 GFVSAQKQRILSLDTTHTPSFLGLQONMGVWKDSNYGKGVIIGVLDTGIL 150

p69f 100 GFVSAQKQRIFSLHTTHTPSFLGﬂQQNMGLWKDSNFGVGVIIGVLDTGIL 150

p69d 100 GFVSAQKQRIFSLHTTHTPSFLG#QQNMGLWKDSNFGVGVIIGVLDTGIL 150
. |

Figure 2. Homology of ELp65 to tomato subtilisin-like protease p69. A: N-terminal part of tomato p69a protein structure is displayed
in the order of signal peptide, propeptide and mature peptide. In BLAST search, the underlined bold letters of amino acid from the
p69a mature peptide were hit with homology to ELp65. B: The sequenced amino acids of ELp65 were aligned and boxed together

with tomato p69 family (a-f) to represent a region of homology.
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(5'-gecatgggattcttgaaaatectt-3') 3} down stream XS ¥ g}
3= A9 (5'-caccaggaccgatta tgicagg-3)S primerZ 3t
PCR Y& (94C, 1 min; 50C, 1 min; 72°C 1 min: 30
cycle)©2 2 1.5 kb DNA fragmentE <A itk ol
pSTBlueR?l| cloningdt ¥- DNA sequencing© 2 #913}%
t}. p69a 1.5 kb DNA fragmentE probeZ Al-£-gF Southern
hybridization®] Z %= Figure 39| Yeb}ar 9tk EcoRl,
BamHI2 2 A3t E. lathyris®] genomic DNAC] th3h
tomato 2] p69a probe 2] hybridization> 2o %= Z}7] 2.5 kb
o|Ake] 4-5 &F9] DNA band’} YEFG o 24 tomato
subtilisin-like protease gene family$} §-AVS}A| E. lathyris
o] Z$o| %= multigene family7} A A|AlslaL Atk
AEA o o)A 2] proteaseo] 2]3t proteolysis= =& 2
ANH ANEAE AT e 12AQ el shieA
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O A A o, % wi AU B, 15
&= apoptosis, zymogen®] &Al3lL} homeostasis$} 22
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o] @7zt U 48 559 ¢ T At A9
Fa% 98 Holu et weEbA ol g et /T
of th&t t}3l protease2] multigene family 24 2] 7154
S FH3| o538 4 T} (Taylor et al. 1997; Tornero et
al. 1997).
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Figure 3. Southern hybridization of Euphorbia lathyris genomic
DNA. 10 pg of E lathyris genomic DNA was digested with EcoRI
or BamHI, resolved in 0.8% agarose gel by electrophoresis (left
panel lane 2, 3) and transferred to the nytran membrane for
Southern hybridization using the 1.5 kb p69a subtilisin-like
protease DNA probe (right panel). Arrows indicate E. lathyris
DNA bands hybridizing with the probe DNA.

1993), protease 5 =2 Woisystem¥} AAHE Aoz
olaiEjol grout olg} BAR BAENNY 75 AT
= AA ZoAd) a8l & H. brasilensis (Broeckaert et
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