AZHESSE A H29d M2z

Korean J. Plant Biotechnology

Vol. 29, No. 2, 79~84 (2002)

SCETH 8N RE

beta-amyrin synthase &

I 89 X Y=Y

SREREER
Fol eI ALY

Molecular Cloning and Characterization of Wound-inducible Beta-amyrin
Synthase from Soybean
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ABSTRACT Suppression subtractive hybridization (SSH) was used to isolate wound-induced cDNAs from
wounded soybean. One of wound-induced cDNA, gmwi33 showed high homology with genes encoding -amyrin
synthase. The full length ¢cDNA of gmwi33, designated GmAMS], is 2416 bp long and contains an open reading
frame consisted of 739 amino acids. GmAMS1 protein showed 89% identity with licorice GgbAS1 and 86% identity
with pea OSCPSY. In 5 day-old, dark-grown seedlings, the expression of GmAMS1 was most strongly induced by

light and weakly induced by methyl jasmonate and by low temperature. However, GmAMS1 was not induced by

elicitor or UV-B treatment. Such expression pattern might be closely related with the oxygen-radical scavenging

activity of soyasaponin.
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oxidosqualene cyclase (OSC)2h= &4d oj&] Zudt) (Abe
et al 1993). OSC+= TSN = triterpene = 2HES £/
of ulz} B-amyrin synthase, lupeol synthase, cycloartenol
synthase, lanosterol synthase 2.2 ZF#Th

A 274 B3E Bamyrin synthase S-A2R= ¢14ke] PNY
2} PNY?2 (Kushiro et al. 1998a; Kushiro et al. 1998b), 7+= 2]
GgbAS1 (Hayashi et al. 2001), &4F32] PSY (Morita et al.
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80 - Korean J. Plant Biotechnology

-R3
"R2
RI R2 R3
beta-amyrin H H H
group A OH OH OH
group B OH OH H
group E OH =0 H

Figure 1. The structure of S-amyrin and aglycones of soyasaponins.

synthase (Herrera et al. 1998), cycloartenol synthase (Corey et
al. 1993, Kushiro et al. 1998a), lanosterol syn thase (Buntel and
Griffin 1992, Shi et al. 1994, Abe and Prestwich 1995) S 4
FHSIT SR A2, & FF7F o 32 $F9 witerpene
#4& Fvste OSC 4% EIHAEH, H7)1FHY
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S Ao® g3 o] (Husselstein et al. 2001), 5T
9] PSM2 ocamyrinz} Bamyrine 45} mixed-amyrin
synthase 2. LAY (Morita et al. 2000).

AEY H triterpene] AEEHA 7)o dAE ofA H
SsA gEAR] kA W A 3o Hoshe gFARS
2 AAHY ok AlZ WS A B3l Edde] A
2 EA 9 S HdA Fgoldel g Aol FH3] A
slEl Ao Z ZAlEo] (Papadopoulou et al. 1999), A2] 2] &
o] AbxYo] 37288 &l antimicrobial phyto protectant
9] 715& T AR AUAHAUTE T AEHE HEh] g
A triterpene®] F4jo] elicitor ol 93] FtAt= A
ZAZEA, triterpene©] FFo| A WHY FAVL e
F3% 4 It} (van der Heijden et al. 1989). & A tdl A=
Ul FEe WA #8 FARES AR s I P¥e]
FEEHGE AME BUE, FAENAM A 3 FEEHE
2 AFE-S suppression subtractive hybridization (SSH)Zh=
< o3t FAsth 1 5 Pamyrin synthase 9} F
& Hol= ZES AW, full-length cDNA Z2&
T SAxe) B4 3 waopte BaskA sk

FAAFEE Glycin max AFG 25 FZ0 24, v) L3¢
oA 337 718 AEAE FE (25C) wigFAlr dFdF

71 F AR AT AR E BANZ AF 5
mme) 7HE UG 23744 U= o T Saakalth A
AT A2AZRE, 3475 6417 12 A7 24 A7 Fo 2t
7 9e A3 RNA 32 71K T5ColN BEaU:
GmAMS1¢) northern 241€ SsiE ABe 25 £A1E W
SPAA 25C FEANM 5U7H Wk seedling® HEZ o]
233

Suppression Subtractive Hybridization (SSH)
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RACE (rapid amplification of cDNA ends)
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amplification kit (Clontech, USA)E o|-£3t] 5 -gehsl 37
@] cDNAE ZZE3ygth =Z g ¢DNAE pCR2.1 vector
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AGGCAATGGAACCC (5'-RACE) o]t}

Southern £A

FAEe] oYY O ZHE Shure 5 (1983)9] WHHOE AE



ZOoRRE] AR BT beta-amyrin synthase

DNAE F&397, 10 ug DNAE EcoRl, Hindll, == Xbal
o Astass Adstyct 2E DNAT 0.8% agarose gel
A A719%5 3 F, Sambrooks} Russell (2000)¢] ol u}
2} nylon membraned] A A7t Probe DNA+& Ladderman™
labeling kit (TaKaRa)E o] &3} [ [oe” P dCTPE HIALAM E X
SIS . Hybridization2 Church&} Gilbert (1984)2] HPHel wh
Z} a3l o, hybridizationS vzl "= 2xSSC/0.1%
SDS G408 A&olA F W MAsa 0.1xSSC/0.1% SDS
SR O T AF2olA & W, 68°CollA] s W ATk

Nothermn &4

GmAMS 9] &&-& ZANS] ol GZANA 597 wop
N7 FUES M2 O RHSE 6AI17F s Tof w2
o<l RNAE F&3t4ct 72t MZ2RE 23t 20 pgo)
RNAE 1% agarose gelol X 37]95% £ nylon membraneo]]
TAAZTE Probe DNA ZH]9} hybridization, ZE]9] A&

712202 Southern B4 7} £Q3 Hpgo 2 S8t}

% 4 0%

SSHE 0|88} Famyrin synthase cDNA2| £& 1 M| SX
pY-1i]

ox

i
N
T M

HN

QoA 815 cDNAE tester DNAE 3137, AFH]
2 ¢DNAE driver DNAZ 3} SSHE 303}
2] subtracted cDNAE Za}A0| & ¥ E ]
28I3lth SSHE o]§-ste) g cDNAEY 9G7)|Md
BN E A, 1 F 3 gmwid3 &
(Glycyrrhiza glabra)®] GgbAS1 #72F (Genbank acce ssion
no. AB037203)9} 96%9] §AME Hol= Aoz uehdth
GgbAS| FAA = Pamyrin synthase S ¢t33lele= FHA=2
A 7+29] glyeyrrhizin soyasaponin EAje]] AT RO
LM TE (Hayashi et al. 2001). gmwi33 cDNAE GgbAS12]d]|
T 59} Ql4tel Bamyrin synthase FX AT HA] & A
AL 2T Teuk thREe) SSHEES Be §44 ©
HERS 7R 2§17} W&o, cDNA library ¥ mRNA 2 2E
A% cDNA $-1712 8Ealeiot shth gmwi33 cDNA €A] B
amyrin synthase S8 A42] 320 bp TS 71T 2UUTh
gmwi332) A% §AX2 BHsl7] 95 RACE PCRY S
o] &3 Th AXE F Yol 4|3 mRNAS DNAZ A
BN thE, gmwi33 G71ME S 7122 A2 oligonu
cleotide primere} cDNA oFgtto] ZAgsl= universal primer
3t AAKARE —z—%;}mq RACE PCR Z 3,22

€ °]8
kb (59t 05kb (3)9] FEZMEZS AL oS Fejiv

ot &2
:or(_ia
ne
s
ﬁ

o my fIow
¢ 2

gol %

m
_1
J

RERS Y 2 waizy - 81

& #Eo] F243% & GmAMS1 o8 B
A7N1MEE FAsHE T GmAMS1S
Ao, MAZES FHAIES ARz ¢33t open
reading frame (ORF)2 ¥33l7 Ith 71 ORFEHE Al
e A2 739709 ofmicato ® FAE M oF 84 KDa I
718 7t A0 2 dAET

FRRE A
% 2416 bpE o] F0i7]

GmAMS1Z} C}2 OSC FAALe] Ol At MY H|W
GmAMSI1Z t& AEoA £ F Bamyrin synthase 2} o}
oleak Aol 70% o1de] & FAMS vepidTt
(Figure 2). 3] 7Fz 9] GgbASIZ= 89%, 952 PSY &=
86%2] T2 FAMES HJ, 249 PNYS PNY29h= o}
A W 6%, 14%9) FAME EYok o OSC v ds)
PLA7ERIE, 2 famyrin synthase|A] DCTAE motif (Abe
and Prestwich 1994)$} QW motif (Poralla et al. 1994) S=1 9]
ofpl 4k Mgo]l & HEFHo AT DCTAE motif$
aspartic acid 271+ cylase @484 o) d4-Ho)lm ) shuke
o mAE gAlAM BAYEE ol BAE UAAT=
HeS & Zog AU GmAMSIo] thE Bamyrin
synthase 9} o] HA THE 2 2539 oph $1X]e)A] 23
e} opuliedd @7)7h AAHRCE ARl BE ofu
OSC FHANE o2 Hejo] A4 LAHA Fu7)

MR ADGG-NDPY 15 BTN VORGTAE ¢ D
3 ¥ vop

-u TV
Can T Ay

LHIEGHLBEOTAL AY | BN HONACARA P)\MHD v TH SRR TR SILGW DRCOSIEMSOL s L P

AL

wip e GPIPLSLQEREELF VAP YEKVNBKKARKGOAEDUYVPHEL LRI IRDSLY H60FR 11
ACMIRCYCRLVTMPNG Y TOKRI v ¢ i 354
. W : i34

# Vi KD n p I W
# YAADEL R Y ]

GmASY ETRRPE NEL TREKAL OV TR HEVEDE 13RY 1T 15099 KL DM ACRVEEPRGDAR KKHLARVPOY IVSEDOM MO 03088 398
v

. v tn A
N Yo [ S

FEE TGP THAKSHDT TKKSEVKONEY GLE XOMHAE! Sk GO T SDA0HUNGY 00 TAED:
by . RS ¥

¥

¥
"
EIVGEKMERER] YDSYNVLE ! QURRECH ARMEVAGAQEHLE YSNPTER AT VWEKE YWEOPISA |G VLI Chi YRS RRA]
. 5 [8 ! ok
[ [ . ’ <k
Hoik RN a8 i it kK
Do F AN N 8. L f 5 ny kK

HENE H\n L5 DTQTAUGSHYGHRGVCE T YGURE ALGGLARAGK T via SAALRAAVKE L LT QRE D #GE SY1 BERRK vy

1
! F i \ G Bt
o i w . YOOV R KGO Lo 671
V5 gy W S oM NG OGILE DLoKE 8 CHET O Es

N ARAL ML SAGOARDPUPL RAAKL L ENSULLEGDRPOGE | TGVFMKNCHE HoMvkD | VPMAAL AL TORS - /31
A i

4 f
2] W B AN i
I IR JEENT I LT

Figure 2. Amino acid alignment of GmAMS1 protein sequence
(Genbank accession number AY(095999) with B-amyrin synthases from
licolice (GgbAS1, AB037203), pea (OSCPSY, AB034802), and
ginseng (OSCPNY 1, AB009030; OSCPNY2, AB014057). The boxed
sequence indicates DCYAE motif and the underlined sequences
indicate QW motif. Residues identical to the top sequence are replaced
by dots.
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Figure 3. Phylogenetic relationship of oxidosqualene cyclases. The
sequences used to build this tress are: for f-amyrin synthases, soybean
GmAMS! (Ay095999), licorice GgAS1 (AB037203), pea OSCPSY
(AB034802), ginseng OSCPNY1 (AB009030), and OSCPNY2
(AB014057); for mixed amyrin synthase, pea OSCPSM (AB034803),
for lupeol synthases, A. thaliana ATLUP (U49919), olive OEW
(AB025343), and T. officinale TRW (AB025345); for cycloartenol
synthase, A. thaliana ATCASI1 (P38605), pea CASPEA (D89619),
ginseng OSCPNX1 (AB009029), and C. speciosus CSOSC1
(AB058507); for lanosterol synthase, rat ERG7 (P48450) and yeast
ERG7 (P38604).
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Figure 4. Genomic southern blot analysis of GmAMS]1. Ten micro
gram of genomic DNA was digested with EcoRi, Hind1ll . or Xbal and
loaded on each lane. Size markers are indicated on the left,
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Figure 5. Expression of GmAMSI under various stresses in dark-
grown soybean seedlings. Hypocotyls of 5 day old seedings were
harvested 6 hours after treatment. Fifteen microgram of total RNA was
oladed on each lane. The membrane was reprobed with 18S rDNA
amplified from soybean genomic DNA. D, dark; L. light; UV,
ultraviolet-B; LT, low temperature 4CH; M, methyl jasmonate (10
HM); E, clicitor (25 mg/ml yeast extract); S, salt {250 mM NaCl).
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