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Figure 1.
Figure 2.
Figure 3.

Figure 4.

Figure 5.
Figure 6.

Figure 7.

Figure 8.

Figure 9.

A dughter plant on the leaf of mother plant ?

Whole plants of Aster scaber.

Locations of the rosette gall formation in A. scaber.
Dasineura laying eggs, apperance of oviposition and
shape of the eggs on the surface of a leaf.

Growth of the early rosettes on the same leaf.
Flowers of normal plant and rosette gall.

A larva in the center of rosette gall in flowering
stage.

Longitudinal section of rosette gall with larvae.
Preparation of a larva by peeling off the main parts of
the gall chamber. Mouth of the larva directed towards

the basis of the chamber.

Figure 10. A larva collected from the rosette gall.

Figure 11. RAPD analysis of normal leaf and rosette gall

of A. scaber. with random primers.

Figure 12. Agarose gel electrophoresis of total RNAs extract

from normal leaf & rosette gall of A. scaber

Figure 13. RT-PCR for mRNAs extracted from the tissues

of normal leaf and rosette gall of A. scaber.
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summary

The developmental process and DNA polymorphism of rosette
like insect galls (rosette galls) in Aster scaber Thunb. were

investigated.

1. Naturally occurring rosette galls were found at any aerial part
of Aster plant including leaf, petiole, node and stem. Most
frequently, however, rosette galls were observed on the upper or

lower surface of leaves.

2. Rosette galls were successfully reproduced in a laboratory.
When Aster plants with rosette galls collected from fields in
autumn were transplanted into a pot, covered with nylon mesh and
kept it outside during winter, rosette galls were developed at the

newly emerged aerial parts of plants in next spring.

3. In early May, we observed very small unidentified insects
laying eggs on the leaf surface of newly emerged Aster plant in
the pot. Later, gall formations were initiated from the ovipositted

leaf parts.

4. The young small galls at the ovipositted leaf parts developed

R



gradually into rosette like plantlets and finally one or more of
pseudoflowers were formed in the middle of rosettes in autumn.
In each pseudoflower there were a larval chamber containing a

lava with its head toward inside of the rosette.

5. The results of RAPD analysis showed that there was a
difference in genomic DNA polymorphism between rosette galls

and mother plants.

6. The data of RT-PCR analysis for total RNA indicated that
there was a difference also in the expression of several genes

between rosette galls and mother plants.
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HEA &3 2AHE F e o]4za = JF(gal): o
2 RS 42 daAgo o] Ay Ae2A S F
=, A% R FE FANME oY AREH oJof @ NZoz yg
°l&=°] KTHMani 1992). 489 YF= AF P4 Hgall maker,
gall inducer)ol 2oja) EBE = AW 2Zo] &) ABA AR 4
E7b vBAHA F4E SAY, £ = AQY, g3 T o
o]l A7IAY, A Eatage) ool WAX wZojxe A
22 dA gl AEdegddes B o §FE B9 uhya
22 B 71#Mani, 1964)0]0], 2B zzo] ugsia Auw
°lyet 49 A= ¥ Fech(Meyer, 1987).

HES 97

drelglo}, F%ol,

J.a

i

YA HERE dolex, ojolmEeza),

& s, AF Tol Aed oF e 99

r PJ

A7l 9FE ZY(nsect gall)o]a} T E2H(Meyer, 1987). =9 ¢&
45 TEL o 130008 AE7F LelA =6 (Bani, 1992), &

¥ o) & (Thysanoptera) ¢ Thripidae, aphididae, A
(Hemiptera), Tingidae, Beesoniidae, =3 2 (Coleoptera) 2]
Buprestidae, Moredllidae, % (Hymenoptera)<] Tenthredinidae,
cynipidae, 32 = (Diptera) ) Cecidomyiidae, Chloropidae, 18] 1 u}
H] = (Lepidoptera)®]  Tortricidae, Sesiidae o) a2 A
(Yukawa ¢} Masuda 1996).

9l FHHE HE2E 217 (Pinaceae)®) AU (Pinus



densiflora), 7VZ¥|Y4(Picea jezonsis), 4H}%3(Taxodiaceae)?]
A7 (Cryptomeria joponica), %2 (Taxus cuspidata), W =23}
(Salicaceae), W E(Salix  chaenomeloides),  7)7) ¥ = (Salix
intergra), = 3t3}(Compositae)®] #+3(Astera scaber), 1| & 3 (Solidago
virgaurea var.  asiatica), 5 7}H(Fagaceae)® ZHUE(Quercus
variabilis), E7HAWF(Quercus glauca), 7] 2} (Rosaceae)®] mjALE
(Prunus mune), & =2\ (Pourthiaea villosa var. laevis) a8y, F3
(Leguminosae) 9 F(Glycine max), o} 7} Al o} W F- (Robinia
pseudoacacia)S©] |t}

T e 23 URE JFAE g 1R Eoly
< Yebdth(Dredge-Jauffret 9 Shorthouse, 1992). = 71 5 A & 9
Ael7ls, B3t 43, 4% a9n 2d )% 59 Re zo|=
A WEd T FHAEL £FARE9] £ olg 7y

& 7 AtH(Floate 5, 1996). 9 FAz Zo]X =3 Rhabdophaga

ofje

il

asteriae, Lasioptera astericoli, Lasioptera gibaushi, Dasineura

23 (Aster scaber;

fujn
(o

astericoli, Dasineura asterige® =%

Shinji, 1938, 1939, 1944)°] %9 < A3t YAzzoz & A
At
F9e 429 o8 Aoy P4 5 ded 42y =4z

d

HANT 5= A 224 %9 (Histioid gal)olat s+, 7]
7t FFel He AL 7)1#3E %9 (Oganoid galDol &t ¥ (Kister,
I911; Yukawa 9} Masuda, 1996). 28 Z23 7]@o] HE Zofo)
Hol 483 7Y £ ge A9E 2y )FHE
FAo19 Bol4 Wi Ee Ex s)ZAZou

5
(Cornell, 1983; Abrahamson 2} Weis, 1987)8 #ul oz}, A 5=

|
ofj
o
ot
oXx
rH

W
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99 FHyx U 32 Y(conical), & X Y(spherical), 5w
(cylindrical), 3 = Y(flower or rosette like), 5 3t & 9 (fusiform) 5 =
st} (Floate &5, 1996; Weis 5, 1988).

XE %o Y (rosette gall)S FAstE ZF o2 Asphondalia,
Bayeria, Dasineura, Gallacoccus, Marcolabis, Rhopalomyia, Thilak
Fol &2l sled, °ol52 z+zt Baccharis, Euphoria, Aster,
Shorea, Popolus, Solidago, Acacia, Rosa o %98 &AA7h
(Gagne ¢ Boldt, 1995; Solinus $} Pecoa, 1984; Shinji, 1944;
Anthony, 1977; Skuharavy %, 1997; Raman &} Abrahamson, 1995;
Raman 9} Anathakrishnan, 1983; Amrine ¢ Hindal, 1988). o] =
o4 53] Diptera(Cecidomyiidae)®] Dasineura asteriae ShinjiE
Ao FYEZAE(osette gal)E BAATE Yo oz X3z
32 1 H(Shinji, 1944).

& # (Aster scaber Thunb.) 2 E Ao ZAE o] Zojo] &
dEoe AL olv] 28 Aol <e) A ch(Shinji, 1944). 22 &)
AR AHEFE MY TET HBeA SR Yge mo
otHzt 399 BAHolY 29dozry E3ld ZAE 29}
EAEY F4H A B AT 5 VN 2ATE A o]=ojx)
A gkt B A7 #H 329 ZAE AEA B sxdTe

M 2 F9E PPN §71A71E e Bgsa, oS



O. Alg @ vy

1. &3 AS =

T Q(rosette gall)o] FHE FH N2A 2 240 g A 344
A AZAE AFE BAFE 4Ys 228 24 A4 16W%
Ao oF 500m) HUE goll AWsE AL AYSA ArLsA
t AN Fdol SHE NEBAS AFYsn YA LAT

& Sl o] 4ste] AupsEA Al a3t

Ql

r.
¢

=

2.4 9

2.1. A9 AN F99 47

3
A3l FEol d7d £ Ym 3o
& B2 XES 4931 ALEN kg Ao nusdy EFE
4% 25 cm, ®°l 43cme] 25 L§ %o Sabrd AE(YEEBY
e AR Bo2e e 2717 05 mma 84 Ydg
g A8stlch EFE 19999 119 19 290] wAHE 23 2
BANA AAst 15 psi, 2087 EFL ARsAYG 9A we 2
do2 REY %o 23, WFY =YL %ol 10 cmy} HES
7ol & 40 2EE Fustad 29 A} Y4E AR

ot
oX
it
m
Ll
i
Mo
2
il

S
flo

ro

Fll‘
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(15-40cm 2712 44367 F58 208 Y214 19999 119
29 AAT 52E 22 ARA AL F FE g 42 189
€ A4S 2T 2AE & o 047 N2 sy 4
EAE Ae F XES 472 289 202 Yo ve zzq 2
Ve & AES Soioh olF FEL BA508ATL AE H@y
253 ol nel BFsgn.

22. 9 ZAE Yy FHry Az

Y ZAES HHy 53 zAd= {9 7+ell 2 (Anam
Nikon F-801s, Nikon AF MICRO NIKKOR 105mm 1:2.8D)& A} &
st F9  ZAEY yYre gxo w237 YdaME
Vibratome Series 1000(USA)E o] &38le] A2 z=x2Q 79 m A2
2t 4 A#9 23 (OLYMPUS BX 60-F3, JAPAN) =& 3% &u]A
(OLYMPUS SZX-ILLB100, JAPAN)&oll A #@atgnt Az g=
< ASA 1008 AHg3tgn).

23. %9 ZAEY DNA 43y =4

2.3.1. Genomic DNA®] 23 2 A

Genomic DNA ¥2l& Chee 5(1991)9] wW9o o] &3t 4

B2 05 g2 A BpAbge] W F ANALE 5o 3
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Al ek & F, 7]e)] 500 ml CTAB 3% ¢+%8 [ H,O 703 ml,
Tris-HCI (pH 75) 100 ml, 5 M NaCl 140 ml, 0.5M EDTA
(pH8.0) 20 ml, CTAB 10 g, 8 -mercaptoethanol 10 ml ]2 g3
65ColA 3083t WA 7)ol $Y2 chloroform-isoamyl
alcohol (24:1)& #H7tg ¥ YA 4T, 12,000 rpm, 10 min)3td
e dE dojWla, 199 isopropanold ¥ o] -20Te] 30837 Sof
DNAS HHAZ F dAEYET, 12,000 rpm, 15 min) 3t Ar=
A& AAsD, D¥ddhANM Az A2F DNAS 450 o =
72 & d"A70 ¥ 5 W RNase A(l mg / mD)E #H7bsto 3
TColAM 303t B8t M4 2 RNaseZ AAs 7] st =
Y @] phenol-chloroform& 7}ated QA% 24T, 12,000 rpm, 15
mn)§ 4Fds Pz FHA &A 19)9 isopropanol@ 1/104) )
3 M sodium acetate® Wi -20 Coll 10237t Fo] DNAZS 2 HA|
2 F d4E8 @ T, 12,000 rpm, 10 min)3t A th. 2EAe AA %
HH" DNAE 70 % ethanolZ 23] A4 % % TE buffers] =t}

232. RAPDE 9% PCR =34

RAPDl Ab&® primert OperonAtell A & ztd 10709 7] A

€2 T4 ¥ random primeroln] t} &3 2o dArNEL o},

OPNO7 : 5'-CAGCCCAGAG-3'

OPN14 : 5'-TCGTGCGGGT-3'

‘6_



OPN20 : 5'-GGTGCTCCGT-3"
OPQI10 : 5'-TGTGCCCCAA-3'
OPQI1 : 5'-TCTCCGCAAC-3'

Reaction mixture(10 mM Tris-HCI pH 83, 50 mM KCl, 25
mM MgCl;, 0.001 % gelatin, Z+Zt 25 mM¢e] dATP, dCTP, dGTP
R dTTP, 1 #M primer, 05 g9 genomic DNA, 5 unit® Taq
polymerase)®| final volume 25 o] x ¥F&L 94 CojlA 18,

36 CTAlA 30%, 72 TollA 183t 453] wrE s},

2.33. RNA9] ¥ ¥

Total RNA $%& Puissant ¢ Houdebine (1990)9]
guanidium-thiocyanate-phenol-chloroform & A3l #3
AAES] A 22 rossette gallFENA §E& AAS 2L
oAt MExA 200 mge FHatd ZWAAPRA AHAAEZ
7heted it F AR el &713 denaturing &8l P}
7]l chloroform 0.2 mLE ¥7}8ld 20% 59 #A3A £S5 A
< F 587 48 Aol wxem 12,000 rpm(4 °C, 208)2 94
Y A AF FEAS FHAYA 15 mL FHA &%
isopropanol & %<& H7}ete] oAl & YoM 1587 @x]& .
o2 4 TollM 1583 12000 pmoZ YA R s n A2Ae x4

_7H



9. Tl 4 °Coll A 1037 12000 rpme. 2 RNA #H3e A7)
F 54 E 2A2YA AAGT G AL AToH BAL AZA
Aot

Genomic DNA9 AAE oA A& RNA Hge
diethylpyrocarbonate(DEPC)* 2] Z&4 25 wo] =9 ¥ DNAase
S #H7bske 37 °CollM 20%37 wrgAZth. RNA repreciptation
DNAase€ #2jdt FEo DEPC Had Z&4 40 @, Tris-EDTA
saturated phenol/chloroform(1:1)& 100 x H7lste 2 &£%3 %
Y2 st 4 A& HA 4= Ao 3 M sodium acetate S
15 6 o WZAAIZ ethanol 225 w H7bslm P& oA 30837}
WA F 12000 rpmol A 1087 9422 sdct Azde 24
Z8A AASD A 75 % ethanolS W5 AAEBL MHan o

A EdREstel 45 Y2 AAG AR A Lo

TE %o RNA HFHES %3 F $5E Aw/Am©] 170142 R
& AH8Stlth £2l¥ RNA Iwe7t 54 3tk 228 RNA 1 ¢
= ethidium bromide® Z#3l= 1 % agarose gelo] d7]9% 3}
rRNA?] 28S, 18S9 Wi=g #9lstn Al g& wrztx -70 Coll Al B
et ot

mRNA #Z& Oligotex"™ mRNA Mini Kit& T3t A}g3}
At 2 total RNAYl 250 09 RNase-free water® 7}8 %
250 4t OBB buffer ¢ 37 TollA d€ Oligotex suspension 15 17
= 7hete] pipete 2 #F E@aATh 223 70 ColAM 3 237 wrx
& F AdEoM 10 23 AT 12000 pmeE AL F
FEdE AAR F 400 £ OW2 bufferE 7bated & EEal

_8_



€3%¥ 4& small spin column 28 &3 ¥ 12000 rpm &2 1&
Z AAEE 9. small spin columng A 2$ RNase-free 15
ml microcentrifuge tubeZ &3 ¥ 400 p OW2 buffer® 7}l
12,000 rpm 2.2 1¥3F 4428 s9h. 28 2 small spin column
& A EE& RNase-free 1.5 ml microcentrifuge tube2 &7 3 70
CollA & OEB buffer 50 @& 7}ste] & 83 12000 rpm
2 183 94E2Y A Y #AHS 13 vEstd mRNAS &
3

2.3.4. cDNA9 §4

cDNA #4 2 random hexamer(25 M) 30 u, mRNA 300

g3 w), DEPC DW. 7 ut& $3 70CoA 1087 7143 5 u}
2 45 oM Bk Ful" FHA wkgA(5X first strand
cDNA synthesis buffer 4 g0, 10 mM dNTP mix 2 )l reverse
transcriptase M-MLV(20 unit / )& 1w ¥ 25 CollA 10%, 37
Coll A 1A41ZF REEAIZL & ThA] 95 Coll A 527 7bd8bod reverse
transcription W85 FAAIZth ¥hgo] EU@ uiz 4e oA
AN F RE Ho e WAL 4R s TS F AL
A7bA] 70 CToll R#@3atg o).

r l



23.5. cDNA9 PCR =3

PCRE RAPDo| A£3%  primer® Al£399.  Reaction
mixture(10 mM Tris-HCI pH 83, 50 mM KCl, 25 mM MgCla,
0.001 % gelatin, Z+2} 25 mM<] dATP, dCTP, dGTP ¥ dTTP, 1
#M primer, 0.5 g% cDNA, 5 unit® Taq polymerase)2l final
volume 25 o]l &L 94 TolA 45%, 36 Coll A 1%, 72T
oANA 2% 403 wrEsk )

_10_
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H S5 ol Y Wy
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TEEe HEd @& g9 2de JYedd Contarinia
matusintome Haraguti & Monzen(1995) (= Contarinia tonensis
Uchida & Inouye)ol] 93§ A&, Z49 w(buddl Y= %29
E017 10 mm Wejeli, 2 Fo] 5 mmz YEgo|n] Hzael 9
dol dodA ok xZel YE2 Pontania sp. Aol o5 &4
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H4gol ZAMYANAN 2oy zHozve ad Az
S$H= e wol ded Yoy Aol iy zxow
PEH HEAL AvSEE A $aX @ agdng 23 29e

HeAestaTe) o ®

e
o
i
o
¥0
£ 5

Fig. 1. A dughter plant on the leaf of mother plant ?

AFZols o= Aoy 27 47 LAY | =%
°l FHHE A& MY 500me FA Agoz qrn Aol =
dHel gtk @A Fgo] BAYE Aoz MNEAdE2 e
FAFT Adg £ A 16WA A, BLAF R A LA A
delot A2AY T ) YA o] FoA ARAYE=w A
M FFo] 7+ o] wARTL}

ARAAN FFLe RE FHABAMY Tne ¥y5

rlr

2ol
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ML SAAA WFHoz AL Aol ok Fig2s 2000
9 79 1090 BIE %A HEAAY A 390 9= AR
4EAIIL (B F9° Y4 ABABIY o F 4BAE o
10cm Aol AWt A AT LFen (A)Q) YBA o
Fgol A3 gl Wy B)ol= 570 o4} £90) W] Yok

Fig. 2. Whole plants of Aster scaber.

A: A normal plant without rosette gall, B: A plant with rosette

gall (Photographed on 10 July, 2000; Scale bar = 10 cm)
FFH M F9E Fig3olld BE vie} go] U o7 Y, 94,
it a3 E7] 5 AEA AR RE zAoM wAdL. oF

AM sle fwely Rdel 7bg Wol AL D, I ggo] YT
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% mteipsoln ol wAMEA A3 U agn SY
HEA WAME 9 5ol BaH | RT SR A2 A
°2 FyH: Aol Y.

flo

[

=
3
5

Fig. 3. Locations of the rosette gall formation in A. scaber.
A Leaf surface; B: Petiole; C: Node: D: Stem. (Photographed on
7 July, 2000; Scale bar = 1 cm)
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2. 89 2AEC| Wy

AFA ey A 90 2AHE Ade FANAR2A ==
BRE B BN IYHI oM FH 29 A F&
=2 dEHD g AYAE) FRE Y8 £90) ¥AHY HHA
FAE AFAST YA 5ol §AdT A A2 AL oF 300m)ol] o
Hatdou sfuit FRYNES}L PFasts AFS B Azt
HA%. 20M 2YARE $8n 29 LARHS YU}
7] A APAWN FIPES Adsn A=argo)

BE TG AR, 1992) #FH) ALoE mEo g
°of HexAd ddste Fgo) ¥HY Roz —’F’”QUE A<
TEE YuE EE 71FAER WA Yol R BHY S}
A FASHE F9E FEWAA FHALSE UL Hoz gz
Atk 2 AR 2 WP A )& wie) go] 29 2AE
B8 A HEAES 119 AR AHee], ¥FY 2GS n)
B HE XEd ojdelm, &3 HS HY ALEY Moo ox
M R#sHAN Fr1yoz parsiuo

°l&3 & 59 2 XEWoM 4-5mm 2719] Dasineura® =3
HE 2% 4% 2AHAY. 23 o5 HESo] ma nn
S8 wusts Fde] BALJEY dHoT Hol: N9 ma
TEs AN g vgeg ¢8 o] HFE = AN} . =

FAANEY JdEW AdsEs Pdol EAFAcHFigd-A).
53 22 FEo] HAQ YFE wo| Mgt Hoz @AY

#HEdE HFo] A HYE F2 Q9 Fuo|Ym Y=o
TYE T o g HEoM o B o]y F Y2 S o

0.

r
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AXEL 9 230l Yo 4B sed @ Tow Y3
Ho2 AE AVE &, 9 FUL Jlolgudy Aee s m
ST AF A AL FAE F2AA AAS 147 o4 B
I

ol AT HFL AAS BuiA Fo) 4oz wWo

ddE dEL NEAY EWo] HRHol Yn MPe Fgya
cIfen, e do AP wAE fAoTE Ade] slsagyy
(Fig4-B). @ul4stoly #3382 o 2 ¥5e de 2gus q

AL EA Aol W geld gdglom, 2 AsE o 37 m of
ASH(Figd-C). 4Fol e YSL ofd 22 go] olw 2
A Poll ofal Bole Aoz uAT wtHoly wo| 4A 2ol

ZAAY AA Wel 7k kst
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Fig. 4. Dasineura laying eggs, apperance of oviposition and

shape of the eggs on the surface of a leaf.

Photographed on 3 May, 2000. Scale bar; A & B = 1 cm, C = 5um.
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1 AZ|7F lem o4 W&tk o] Ao & EAES YR
Ztzd o a7 A AslE A (larva chamber)e] A3 1 mUde gY
del BHg 23w glon, 9 ZAEe 49 (eaflet)o]

o
A T
ol ANshs A8 B glom st dYrA B A Qo

=5
e £ AV AN D £ Zobete] Pak uz & i (rosette)
2 TEEACH, 2AE 449 Hit 39 BHE R0 g

THE F4HoZ AYgHe= How BEHAY(Fig. 5). dagA=
M Jhgelles 29 ZAEWY moz Hole 7
(pseudoflower)e] & 7 o4 FAsom AXF w Arag v
o F227t P ATHFig. 6). °] EE 2 a0 A A #Zglo

2 FAEE Jlwe 21T F A, AeH 22 2o dug
?

N

A AlEl & AAY 2AEY 2o zheg BT AHxA
AlEol Foiztth Zely A #BHAEH e 2ol TAE w=

ol s 9 2AES Fo 22 wEA ggy
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Fig. 5. Growth of the early rosettes on the same leaf.

Photographed in 2000; A: 16 May, B: 15 June, C: 7 July. Scale

bar = 1 cm.
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Sl AFE vk} go] HH 299 ZAENE oy
(larva chamber)Eo] edl, ztzte] ojdaye ZTw oo 7
(pseudoflower) 2 2 228l th(Fig. 7). 9 ZAEE Z=goz =
GelA #2E A3 olde Aol 2z @ ulele s AA
ste Aol #A=AcHFig. 8). =T oH¥ald oA ke g
ool WEE g8 AAEH(Fig. 9, 10). o) fdas HAFe 9

$OAEAZYE B YRS HASE WEH B 9= Mo

2 4ztec
EEol AP Kol AL FHFHE e vPE *L w3

x)
dstodof dt, A Eo] AistE AL 443 ez A Aot
F. o1& A HAFL V| F 4B B4 YHolu} ulafo] ok
= UAE SREAS EuaAET 0 An 23 o o
AR A&l Z(gall), % (tumor), 222 X (witches bloom),
9% (dwarfing) 5 9] A48 Yoz 4 Yuh(a 1985). 1ol ==
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Fig. 6. Flowers of normal plant and rosette gall.
A Flowers of normal plant. Photographed on 12 Aug, 2000. Scale
bar = 3 cm. B: Early stage of flowering in Rosette gall.
Photographed on 15 Setp., '98. Scale bar = 1 cm. C: Late
flowering stage of Rosette gall. Photographed on 28 Oct, 2000.

Scale bar = 1 cm ‘

_22_



Fig. 7. A larva in the center of rosette gall in flowering

stage.

Sample collection and photographing: 28 October 2000. Scale bar

= 1 mm.
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Fig. 8. Longitudinal section of rosette gall with larvae.

Fresh section. Sample collection and photographing: 28 October. 2000.

Scale bar = 1 mm.
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Fig. 9. Preparation of a larva by peeling off the main parts
of the gall chamber. Mouth of the larva directed towards
the basis of the chamber.

Fresh section. Sample collection and photographing: 15 November

1999. Scale bar = 1 mm
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Fig. 10. A larva collected from the rosette gall.

Sample collection: 5 June 1998, 70 xm Vibratome section. Scale

bar = 150 #m
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3. 39 EA=9] DNA C}E A

BAY AERFE YRR g
FHEH EFe T8 BHE FUoY, olgd EEwHe Ay
wEgol ol Wady, FABAI /S AE Eo = o 7y
°f oL dHE Z3 JYtd 53 AANFEY FHo] Brissig
a2y 2 htE BAMESH e M) AT @ TE 52
o gAdME Aol st HYo o9& o] RFLP
(restriction fragment length polymorphism), RAPD (random
amplified polymorphic) % DNA-fingerprinting ¥ & A8 o
Ae R FFXY FARAE EMsted 4430, germ plasm 2
A% marker BT I HEEHu U} I FAE
RAPD &4 2 PCR(polymerase chain reaction)Q o] &3l &
DNAZ SEHAZe2H JdANBE AHYE Yo Z Wi A=
DNA @39 Qs &44 39 & + Ao =3 =Zg oy
< Southern hybridization & AXx @3 AV|FEwoz
DNAS w3359 AA 9 3¢ 4498 4+ Adh(Beyerman =,
1992; Waugh ¢} Powell, 1992).
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A 2Zo] BB A SAHAYoZ £ A2 & genomic
DNAS] RAPD ¥4 o8] &<lstmat a4},
Figlle 39 ZAES 240 2AE7} gl= A 23 o

£ 22 7H genomic DNAZ ¥23} 1 random primer® =g
& F5€ DNAZ d7195% Aol A28 549 primer 2

VAN E $9 ZAE} F44 29 DNA iAol A} Fskef ab
°I7b A=, 284 primer OPNO7S AF£3S wi A S EA 9
Bl MdE A dedA o2 3719 DNA band7t 24 Z 3ol A
T UERED vt A 423 UEld DNA band7t 2
AENE Ao Holz Yo} px 67§2] DNA bandoll 4 z}o]7} 9l
AT

9 RAESH BAZo] gonomic DNAS ta Aol 4 o]z} g
G= ol Ae oy otk gutstw olxx mao) o8 AE
o FAAE MEdas FAE Y] 9ol avma o A=
AHEE AEe zAol g2 f7Ad o8] QAo e 4 e
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°f AUl AAZ Age G} WIHUYS Sty Bl 7)) &
TE U 281 ABoA £33 2L =4 sno] 2ywy u 2
olut A7} WAEE homeotic mutation(Bateson, 1984; 3+, 1997)
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2000 by
1500 by

1031 bp

500b

OPNO7 OPN14 OPN20 OPQ10 OPQI1

Fig. 11. RAPD analysis of normal leaf and rosette gall
of A. scaber. with random primers.

OPNO7, OPN14, OPN20, OPQ10 & OPQIll: random primers M:
GeneRuler™DNA ladder mix(MBI), L: normal leaf, R: rosette gall.



Hl & 25 o3 PAHsE F9 ZAESG EAEo] genomic
DNA FFolA zo]7t A& 7bsAe #AXg 54 f-1d29] 2dd
= a7t e 7heAel Ad. adM 9 ZAEQ AExA
AEHE 223 FHALAY Afo|E FAEAT. HAH HA
e dx2, ZAEC Myt fdd, JEds 2§ 39
ZAE AA, b S AA} ZAE 22 ZAE Yz
ZAES E(gal) FET ZAEV MY FHo YzRoTHE
total RNAE F%3t3 ¢cDNAE vHE tg RT-PCRE #3359ttt

Fig. 12 total RNAE FZ3}l9 1.2% agarose geldl 7195 &
dAg Aol 285 9 18S ribosomal RNA7ZF #2150} total
RNA7ZF 29 A& & & AAth(Farrel, 1993). ©] total RNAZ ®
Bl Oligotex'™ mRNA Mini Kit2 o[ 43t @ty cDNAS @4
stk W7k ¢cDNA 4 Al random hexamerZ o) €3
2.1 (Sokolov % 1994, Jefferies %, 1998), &4 ¥ cDNA 05 ug3 5
M9 primer(OPN14), 5 unit® Taq polymerase® o] 94T ol 4
45%, 36TCelA 14, 72TColA 283te] 2HoZ 4038 YT H

PCR AF=& 41 3% agarose geld] A7]9 %8 314},
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1 2 3 4 5 6 7

28S
18S

Fig. 12. Agarose gel electrophoresis of total RNAs extract
from normal leaf & rosette gall of A. scaber.

Lane; 1: normal leaf, 2: larva, 3. rosette gall, 4: rosette
gall(remove larva), 5: leaflet of rosette gall, 6: gall of rosette gall,

7. leaf on rosette gall.
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cDNAE random primer(OPN14)2 FZ3F A3y AHAAEo

A Me AY RHolx] ¢+ oF 1kbe DNA band’7} §%& AlA
g 59 2AE ZAAAM FASA Bol FEHAY. ® FI 2A
Eol QJxAqAME 3kb Bt & 3ty DNA band’t 281 9
ZAES ZxA(gal)oll= oF 25kbe] DNA band7F 3 H o2
el tH(Fig. 13).

M 1 2 3 4 5 67

3000 bp
2000 bp
1500 bp
1031 bp

500 bp

Fig. 13. RT PCR for mRNAs extracted from the tissues of
normal leaf and rosette gall of A. scaber.

Lane; M: GeneRuler'™ DNA ladder mix(MBI), 1: normal leaf, 2:
larva, 3: rosette gall, 4: rosette gall(remove larva), 5. leaflet of

rosette gall, 6: gall of rosette gall, 7. leaf on rosette gall.
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29 ZAE =3 2B dz=He DNAEZ random
primer2 F%3& wW DNA band’} #to)7b Qs A7) A0: &
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ZAE zH9 MEELS meristemic cellg°] BL 719 %o
A9 gle Hoz vFRY oE 5 FA(E 23220
dodE FARL sbsdel AT(H, 1991). & 9 ZAES Ty
AM e FA7F AR de Yoz nFol B o Pasjge] uw
2 Ee FAd #d8 1Y hsAol g ay B A9
AHPo e olE FHAZF oW FHARIA & £ Yok Kol
mRNAS) 2dL FstdAd Agzdo] g E o7t QUv] o
woll Bop FAHQ] AF7 lojor & Aoz Az

rlr
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o #g3yd 2 DNA B34S 2AE

m* w
rlr
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FHS RAER E3Hm shgole ZAEWY Eoz Ho
© 7] &(pseudoflower)e] 3 74 o4 FAHE RS BHIY
o 2AES 7Tl oY (larva chamber)o] 1o
B, & Jhe] A els 3 vl oyt A= Aol
EAHAAS. AP WA ofdes R Re] A=
T2 g A

5. ZAEZNRH ¥E3 As DNAS RAPD #4721 ZAE
7 fle ARAEAY dAMdE A degudx gE= 3749
DNA band7} ##5 301, A2 249 DNA band ¥ 37):=
EAEAME A9 YeA] ekgk

6. ZAES total RNAZHE DNAE #4349 random

primerZ FEAA A% YA BANE A9 molx s

7Re] band”} #2 =Yt
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