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Purification and cDNA cloning of three defensins in Brassica
juncea and assessment of their antifungal activities
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Summary

Brassica juncea crops have been used as eating
and medical use for a long time. Antifungal things
are included in the B. juncea seed. We have isolated
defensin AFP1 protein indicating the antifungal
activity against several rice pathogen fungi including
rice blast fungus Magnaporthe oryzae. In this study,
we tried to isolate new defensin protein with new
antimicrobial characteristics. By checking the
antifungal activity against human pathogen Candida

albicans through the purification process, we finally

isolated three defensin proteins from B. juncea seed.
One of those was AFP1 protein. On other hand, three
defensin genes including AFP1 were isolated from
mRNA of B. juncea seed. The expected gene products
theoretically accorded with a mass number of three
isolated defensin proteins from B. juncea seed. The
three isolated defensin proteins indicated antifungal
activity against M. oryzae and C. albicans. Therefore,
three defensin proteins isolated from B. juncea seed

have possibility to use as antifungal agents.
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5 LRl L7z (2). €D—) T, AFP1&
FHEIHBEEIC O W CoPEEEITRHE 225
72151 BiAFP2 1 X O'BjAFP3 I22oWCThH, A
W BIREB LU vV FICR L CHREEE R A L
Twi (£2). 472y YEAHEIZOVWTIE,
L ORMENP SA R T4 72 v v VBT B
DEHEDSHEE S IURITD 7 SNTW 5%, BARD
WHEWHSRD 74 7 = v 3V EAESHE G %
BT 2HBRZOIILALENERIIHLTTH .
HWIZT 4 7=y Y EAERERSEL L, &
ViR 35 7 Ak R MU O B AL AR s B
TA Ty yEHEORREIEHNOERNS T2
B LT, %4 2> (Raphanus sativus) H % ® Rs-
AFP2 137V a3 v+t F 3 K (GleCer) *® 5
7 (Dahlia merckii) H > ? Dm-AMP1 |3 mannosyl-
diinositolphosphorylceramide 2 & \» 5 i Jia 54 B
BT n Z ENHMESIN TS, ReAFP2 L5
WARTEE % A9 % AFP1IZBS L T & GleCer 23211
BT THDHIEDNHLPITR TS Y, AFPL 7%
GlcCer |2 #E & 1%, MBI 3 MAl, THERE DX
FAFES N, MIE~NEEL. T4bE, AFPL
O HUTAEG P V2 AT SR A A= W A M JE A B B 53 & L
TGleCer 2 AT AHAZEDNEETHL. D20,
AFPLIZARIRE DA% 537 > T &2 HLw i %
ZRY. FO—FT, GlcCer % ¥ 7z 72 W 3 EERE
(Saccharomyces cerevisiae) <>l 8 $8, GlcCer & %
B RABRR D /1~ ¥ 713 AFPL LT % 7R 55,
t MO EEEOMFHICES T2 HELR T L LT
GlcCer X HFAET 525, GlcCerT D A F IV EB X
O EAEAEALOENZ X Y AFPL JEEZ M2 R ¢
ZEMbhoTwa Y KIS
Bj-AFP2, Bj-AFP3 122D 7 3 / FRECH R BB HF 4
5 AFPL & ABROFE A A5 2 Mgtk v & &
ZAbN5b.
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AT FIIELSPSER - EHELTHHAENT
STAFTHY, ZORFIIIPEEN 2R3 WHE
NEINTVLHRREDSH S, LA X, ZRETH
FVFHADH A A BIRE 7 & TEEO A 5

TN TOLHITER T % FEHIM M 54 O R
HOHHZ LD, BUTOMEREA L EHEIED
Bz b LWEARSOREN R TS, B
T SN TV 5 BEROMIBER S O A I BE 5
T HEHRTH D POy 2 LT 2% OILE
HHIZx LT, AFP1 2 GlcCer SIEERyTH b, Bl
ITEROMUERICOENTH L UREME D L. T2,
AFP1 (ZHEWH R CEZEHRD H D,  F D GlcCer &
BlE LaenZ b MIxF L TeelErmna
ENEZOEND. ZO LX) wEENS, AFPLIZC.
albicans\Z X % 5 ¥ Y FIEICR T AAVHEE R L0 )
W COFMAPHEECTE S, T2, AFPLIZKHDJE
Trichophyton rubrum (2 b PLEVEA23H 5 2 &
oY ZORHBRIESICENLURELET 5.
AFP1, BjAFP2, Bj-AFP3 31 + DREERED A
ANHBHDA 0D BIRW B L e MEER O 7
YUFICHHEESE R R T E s, Nk EB¥EST
DI BT EHEDFE CTHRE K & L TOF A
FCT&5. SROMNTFERKETIE, 7V FICE
BEESHLZ NS, WV FTH4 7 VTR
T EIZBWT, BIRIEEI E L TOR®ER ET
OFHOITEEELEZ 5N5.

BT FHEFDNS T4 T Y EE R
W8S 5 2 L ITBENEMECO X P58, K
%2 Tix BjAFP2 B X O°Bj-AFP3 % 2 — N4 % i#&fx
T AP L TWwWb DT, BjAFP2 3 X 'Bj-AFP3 %
BMEHEBBARAEICLIVAEEL, HUEBTE LT
FIRTAZ LRI R-T2. T4 72y V&N
HOEEICEH L TOMAEN EDONTEY, B
Pichia pastoris x5 £ & L CTHER 115720 100 mg
DR o 2 AFP1 OEREIZRI) L7z & O D
HHM X R EERLAN LT TY
C72®I21E, A fld & 0 FEM 2 PUB FRIE O AT % A
HDHEEDIT, XYRER,OMEI A P OEAEA
LML S BN D 5.
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MOT 472y VEABIEVRES & LTHET
EDLMEEMESE Z SN

& A

AWFFERATIIZH 72D, A A b BIwE & R
R A T A AT R R PG A PR LV & D) iR~ 72 72
Wiz 7z, HBEERR SIS A AR R e R N R

I R — bR w2 w2
WCRE LIE LMLz L BT 5.

51 Rk

1. Aerts, AM.,, Francois, LE., Meert, EM,, Li, Q.T.,
Cammue, B.T. and Thevissen, K. (2007) The
antifungal activity of Rs-AFP 2, a plant defensin
from Raphanus sativus, involves the induction of
reactive oxygen species in Candida albicans. J.
Mol. Microbiol. Biotechnol., 13, 243-247.

2. Broekaert, W. F., Terras, F. R., Cammue, B. P.
and Osborn, R. W. (1995) Plant defensins: novel
antimicrobial peptides as components of the host
defense system. Plant Physiol., 108, 1353-1358.

3. Broekaert, W.F., Terras, F.R., Cammue, B.P.
and Vanderleyden, J. (1990) An automated
quantitative assay for fungal growth inhibition.
FEMS Microbiol. Lett., 69, 55-59.

4. Durrant, W. and Dong, X. (2004) Systemic
acquired resistance. Annu. Rev. Phytopathol., 42,
185-209.

5. Fant, F., Vranken, W., Broekaert, W. and
Borremans, F. (1998) Determination of the three-
dimensional solution structure of Raphanus
sativus antifungal protein 1 by '"H NMR. J. Nol.
Biol., 279, 257-270.

6. Fritig, B., Heitz, T. and Legrand, M. (1998)
Antimicrobial proteins in induced plant defense.
Curr. Opin. Immunol., 10, 16-22.

7. Fujimura, M., Ideguchi, M., Minami, Y.,
Watanabe, K., Tadera, K. (2004) Purification,

characterization, and sequencing of novel
antimicrobial peptides, Tu-AMP 1 and Tu-AMP
2 , from bulbs of tulip (Tulipa gesneriana L.).
Biosci. Biotechnol. Biochem., 68, 571-577.

8. Graham, M. A., Silverstein, K. A., Cannon, S.
B., VandenBosch, K. A. (2004) Computational
identification and characterization of novel genes
from legumes. Plant Physiol., 135, 1179-1197.

9. WH - FrHDHR - MR - MR- RIE
BB (1989) HFA HIAE I L
1 168-169

10. Meyer, B., Houlné, G., Pozueta-Romero, J.,
Schantz, M. L., Schantz, R. (1996) Fruit-specific
expression of a defensin-type gene family in bell
pepper. Upregulation during ripening and upon
wounding. Plant Physiol., 112, 615-622.

11. Millerd, A. (1975) Biochemistry of legume seed
proteins. Annu. Rev. Plant Physiol., 26, 53-72.

12. Mizushima, U. (1980) Genome analysis in
Brassica and allied genera. In: Tsunoda S.,
Hinata K. and Gomez-Campo C. (eds.) Brassica
crops and wild allies: biology and breeding.
Japan Sci. Soc. Press, Tokyo, 89-106.

13. Oguro, Y., Yamazaki, H., Takagi, M. and Takaku,
H. (2014) Antifungal activity of plant defensin
AFP1 in Brassica juncea involves the recognition

of the methyl residue in glucosylceramide of



	農研機構研究報告（表紙F
	00_農研報告01号（目次
	01_中央農研報告1号（芦澤144
	02_農研報告01号（提箸144
	農研機構報告1号（島田144
	00_農研報告01号（奥付
	農研機構研究報告（表紙B

