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Functional Properties of Chitosan-Treated Fibers
—Dyeing Poperties of Chitosan- Treated Tussah Silk Fabrics by
Natural Indigo and Synthetic Indigo—

Takeshi KAKO*

*Faculty of Fashion and Design, Kobe University of Fashion and Design,
Meinan-Cho, Akashi-Shi, Hyogo, 673-0001, Japan

Abstract
In the sawration dyeing method of untrealed und chitosan-treated fabrics using indian indigo
{Indigofera tinctoria Lour), and synthetic indigo (Indigo pure), and six times by dyeing repetition
method of the prepared indigo leaves (Polygonum tinctorium Lour), the depth of shade increased as
the dye concentration increased lor all dyes, and K/S value of the chitosan-treated fabrics were higher
than those of the untreated fabrics for dye concentration of 1g/) and 4g/l (indian indigo 8~40%, syn-

thetic indigo 26,7~ 34.2%, prepared indigo leaves 27.3~33.3%).
[n fastness to rubbing, the wet fastness was lower than the dry fastness, and the wet fastness to

rubbing of untreated and chitosan-treated fabrics

dyed with the indian indigo 4g/l. synthetic indigo

lg/l, and the prepared indigo leaves six times dyeing were improved by treating with cationic agent
and acetic acid (grade: untreated fabric 4--5, chitosan-treated fabric 4~5).

Key Words : Chitosan treatment, Tussah silk, Natural indigo, Dyeing property
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Table 1

(2005) No @

Depth of shade (K/S values) of untreated and chitosan-treated tussah silk fabrics by the saturation dyeing

methed of indian indigo and synthetic indigo,and by the dyeing repetition method of the prepared indigo leaves

Dye Times of dyeing Chilosan.—add—on Dye bath K/S value Ratio
’ (%) (gh) (%}
Indian 1 0 1 1.5 0
indigo 1 {175 1 2.1 40.0
1 | 4 3.0 0
1 0.75 4 5.4 8.0
Synthetic 1 0 1 3.8 0
indigo 1 (.75 1 5.1 34.2
1 0 1 9.0 ]
1 (.75 1 114 26.7
Prepaerd 1 0 20 1.1 0
indigo 1 0.75 20 14 27.3
leaves 6 0 20 3.0 0
6 0.75 20 4.0 33.3

Indian indigo . Indigofera tinctoria lour
Synthetic indigo © Indigo pure
Prepured indigo leaves | Polygonum tictorium lour

210A% FH v THlllZE L. Kubelka-Munk @ 1% X U K/S
HEESE L 2.

2. 7 RBHPOEE

HAE A E Color difference meter ZE-2000% H
Tl L, &fld, CIE 1976 L*a*b*FRE R
& W AT o7,

2. 8 EaYMOLGBEIIE

JIS LEIAEC & 1 BERE (0849-1996, B ERAR
OF%), &K (0846-1996), EiE (0844-1997. A-1),
Ho(0848-1996) . F I 4 27 1) —=> 7 (0860-
1996), kv T Ly r s (0850-1994, A-3)
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B e
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Table 2 Three attributes of color and color difference of untreated and chitosan-treated tussah silk fabric by the satu-

ration dycing method of indian indigo and synthetic indigo. and by the dyeing repetition method of the prepared in-

digo leaves
B Dye bath  Chitosan- Times of K/S val i . b Af
e o v a* & ‘a
g {g/ add-on (%) dyeing we
Indian 1 ¢ 1 1.5 61.97 —0.14 —11.94 0
ndigo 1 .79 1 | 36.48 —23.16 —12.96 3.6
4 0 | 50 4537 —2.93 — 1847 ]
4 0.75 1 54 41.31 —2.52 —18.10 1.1
Synthetic 1 0 1 3.8 49.21 -3.13 —19.38 0
indigo 1 (.75 1 5.1 4481 —2.71 —19.45 44
4 0 1 9.0 .32 —{.01 —15.78 ()
1 0.75 1 114 29.63 0.11 —14.44 1.3
Prepared 20 0 6 L.1 64.85 —6.07 - 497 0
indigo 20 0.75 6 14 60.24 —6.13 —6.20 4.8
leaves 20 0 6 3.0 o0.76 5.28 —11.89 0
20 0.75 ] 4.0 46.32 —5.0a —10.96 4.6
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Table 3 Color fustness to rubbing of untreated and chitosan-ireated (ussah silk fabrics by the saturation dyeing method

of indian indigo and synthetic indigo, and by the dyeing repetition method ol the prepared indigo leaves

Dye  Chitosan  Times /s Rubhing
Dye bath add-on of Dry Wet
. 5 value —
(g1 (%) dyeing " b - i b ”
Indian 1 0 ] L5 5 5 3] 4—5 1—=5 b
indigo 1 0.75 1 21 1—=5 ] ) 4—=5 1=5 5
4 0 I 5.0 4-5 5 5 9 1—5 45
4 .75 ] 54 4 5 5 4 4 4-5
Synthetic 1 0 1 3.8 4=5 b 1—5 4 4—5 4—3
indigo 1 (.75 | 5.1 4 4=5 14 4 4-23
4 V] 1 8.1 4 4—5 el 2~3 3 |
1 0.75 1 114 a-—1 1 q 2—3 3 4
Prepared 20 ] 6 1.1 3 ] 5 4—5 5 5
indigo 20 0.75 6 14 4—5 3 5 4—5 5 5
leaves 20 0 6 3.0 4 -5 1—5 3—4 4—5 4—5
20 (.75 6 4.0 4 4—5 4—3 3—4 4—3 4-5

a  Treated with nonionic detergent Sml/l at 20T for 10min.

b ! Treated with marsellivs soap H5g/l and sodium curbonate 2g/l at 80°C for 20min
¢ : Treated with cationic agent 12g/ and acetic acid 10mi/l at 90°C for 30min

*

Time of dyeing

Tuble 4 Color fastness to dry cleaning, hot pressing and light of untreated and chitosan-treated tussah silk fabrics by
the saturation dyeing method of indian indigo and synthetic indigo. and by the dyeing repetition method of the pre-
pared indigo leaves

) Hot pressing
Dye Chitosan- Times Dry cleaning -
K/S

i Dry Wet Light
Dye bath  add-on of = * \
(g/l) (%)  dyeing value _Staining  Change  Staining Change  Staining Change L AE*ab)
C § in coler C in color C in color
Indian 1 t] 1 15 5 b 4=35 ) 1 5 4—5 92
indigo 1 0.75 1 21 3 A 4 3 1 5 4=h 115
1 0 1 20 a2 5 4 2 4 5 ! b4
4 0.75 1 54 68 b 1 ] 3-4 5 3—4 7.3
Synthetic 1 0 1 386 5 b 1—=5 a 4 5 8.9
indigo 1 0.75 1 al 5 b5 4 ] 4 ) 10.6
4 0 1 90 5 5 5 5 4—5 5 3—4 26
4 0.75 1 114 5 5 5 5 1 3 4 36
Prepared 20 0 6 .1 5 6 4-5 ] 4=5 5 1—5 3.1
indigo 20 0.75 6 l4 5 b 1-5 9 i—5 ] 4—=5 a7
leaves 20 0 6 30 5 5 4=0 5 1—=35 5 El a4
20 0.75 b 40 65 5 5 5 4—5 5 1-=5 7.3

C [ Untreated cotton cloth for staining, S I Untreated silk cloih for staining
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Graft Polymerization of Methacrylamide onto Silk Fibers
—Polymerization Behavior—

Teruhiko MAEKAWA*

*Department of Clothing Science, Faculty of Liberal Aris, Osaka Shoin Women's University,
Hishiyanishi, 4-2-26, Higashi-osaka vity, Osaka 577-8550, Japan

Abstract
Bombyx mori silk fibers were graft-copolymerized with methacrylamide in aqueous media, using
potassium peroxadisulfate as an initiator. Polymerization behavior was investigated by varying reaction
conditions such as liquor ratio, initiator concentration, pH, temperature and time, while keeping mono-

mer concentration constant,

At consiant monomer / initiator ratio, the initial gratt-polymerization rate, Rp increased with in-
crease of monomer concentration. Dependence of Rp on initiator concentration was lower than 0.5-
order, suggesting participation of the primary radical, to a certain extent in the termination reaction.

Apparent activation encrgy of polymerization was estimated to be 82 k}/mol. Formation of appre-
ciable amounts of homopolymer was observed as well as graft-copolymer in this system.

Key Words : Silk fibers, Methacrylamide, Graft polymerization, Mechanism
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Table 1 Effect of material to liquor ratio (monomer concentration; on the graft polymerization of MAA.

Liquor ratio | Monomer concentration | Reaction time Graft yield Initial rate of graft polymerization, Rp
(wfw %) (min) (%) (% /min)
10 3.06
30 6.68
1:50 2 207
’ ‘ 60 124 0207
120 214
10 4.13
30 6.23
1:30 3 3
4 60 18.0 00
120 23.2
10 7.20
30 11.1
0 [ g ~
1:20 5.0 60 24.0 0471
120 38.5
10 134
30 38.7
=519 10.0 0.917
60 20.0
120 06,8

Silk fiber 1.0g, MAA 100%owf, KPS H%owf, pH 3.8, 70C.
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Table 2 Effect of initiator concentration on the graft polymerization of MAA.

KPS concentration | Reaction time | Gralt yield | Ininal rate of graft-polymerisation Rp
(%owf), (wiw%) {min) {%) { % /min}
10 1.81
30 8.82
1.0 (0.051 0.315
60 18.9
120 35.8
10 3.66
. 30 13.8
3.0 (025} 0417
we R 60 213
120 39.4
10 7.20
. 30 14.1
5.0 (0.25} .
) 60 24.0 Q!
120 SR
10 7.69
= 30 17.0
10.0 (0.50) ’ ! 0.567
60 31.3 i
120 A1.7 !

Silk fiber 1.0g, MAA 100%owf. liquor ratio 1:20, pH 3.8, 70°C.

HREND, RICKEIEMAASE(ZM L TiEIE

1RKCTHabH,

3. 2 U7 MEEEEICRITHBREED
2

KPS /% % 1.04 5 10.0%owf £ TAIL L, fbid

BERNTT 7 VEGL 2 FE % Table 25 &

UFig.2-alZ ¥, RplIKPSIBEOHINE & 412 K

EL{ %%, logRp X logKPSift L & @ ¥4 % Fig.2-b

CRT. ZOEDSRpOKPSIEERFEL LT

FO26RDEDEOND, - %5 I HNEE

— 1

230 5 RETIREERFEEOOSRD S 1dH 72 )
INEL L, =R T ANEORRS RIS,
ZOEIZE L TRERTT A0 BEEl T
WLETHL,

3. 3 977 pVEAEE LpHORR

Table 345 & U'Fig.3-a, 3-biZRp & IBIFHE D)
WpHit & DR % T,

pHIAA G0 H3S5T TINTF 5 % & & HIIRplLIY
AT 2. RO RLRK ST L » T
KPSO M EEASpHOE TS L Wl KT 5 2 &



T E R

15
40

s

= 30 |

= 25}

2

Zar +KPS 1 %owf

g 15 F = KPS Waowf
10 r 2 KPS 5% owi
B * KPS 10%owl

Fig.2-a

{

20 40 60 8O 100 120 140

Reaction lime {min)

Effect of initiator concentration on the graft

polymerization of MAA. Silk fiber 1.0g, liquor ratio

1:20, MAA 100%owf, pH3.8, 70C.

Table 3 Effect of pH on the gratt polymerization of

MAA.
pll Reaction Graft Imtial rate of graft
time yield polymerization,
{min) %) Rp (%;/min)
14 9.53
30 16.6
3.5 0.620
6l 38.9
120 17.5
10 7.20
30 14.1
38 0.471
60 24.0
120 38.5
10 6.08
45 ) 05 0.120
’ 60 18.8 '
120 35.6
10 6.08
30 9.71
5.0 0.373
60 17.1 ‘
120 26.2
10 2.50
30 7.34
6.0 2 0.174
60 104
120 17.0
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Fig.2-b Dependence of the initial rate of the graft po-
lymerization on the initiator concentration.
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Table 4  Effect ol temperature on the graft polymerization of MAA.
Polymerization temperature | Reaction time Graft yield Initial rate of graft
(C) imin) (%) . polymerization, Rp {%/min}
| 10 0472
i 30 4.87
60 I 0.162
| 60 11.15
: 120 18.1
| 10 7.20
70 | 2 i 0.471
i 60 24.0 .
120 385
10 8.46
30 17.5
80 0.846
60 31.8
120 44,7

Silk fiber 1.0g. MAA 100%owf, KPS h%owf, liquor ratio 1:20, pil 3.3

0.0

e

In Rp (% /min)

—20
250 2,60 3.00
1000/ T

Fig.d  Arrhenius plot of Rp Silk fiber 1.0g, MAA
L00%owl, KPS 5%owf, liquor ratio 1:20, pH3.8.
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An Attempt to Automatic Extraction of Drape Figures

Jiro OKAMOTO* and Osamu YUGE™*

*Appointed  Professor, Faculty of Engineering, Osaka City University
**Emeritus Professor, Faculty of Human Life Science, Osaka City University

Abstract
The Human Hand evaluation (HE) values are very important factors for evaluating the goodness
or property of fabrics. We reported previously that the drape image of a circular cut fabric hanged on
a cylinder provides the HE values through neural network. This report describes a method to obtain
the drape image automatically. We hope that the method is useful for other fields of fabric industries.

Key Words : Hand Evaluation, Drape, KES System, Fabric, Neural Network
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Properties of Cocoon Filament of a Thai-originated Race,
Nang-Lai, Reared on an Artificial Diet
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Abstract

To clarify the effect of the different diet on the cocoon qualities and the physical properties of
the cocoon filament of a Thai-originated silkworm, Nang-Lai. the silkworms were reared on an artifi-
cial diet (AD), or on mulberry leaves (ML) throughout all stages, or on an artificial diet from 1*
instar through 3" instar, and then on mulberry lcaves. The different diet did not affect the cocoon gual-
ity and the tenacity, elongation and stress in physical property, but affected the size and the Young's
modulus, Namely, both values were lower in the silkworm on the artificial diet than in that on mul-
berry leaves. The hybridization of a race, 108. with the Nang-Lai resulted in the enhancement of the

size.

Key Words . Bombyx mori. tropical tace, cocoon quality, physical property, thread size
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2.2 PiEAE
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S5 (3 1R SR 10em @ 4 R8T KHE I FE)
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MELT RO, b, SKXBHMOGEIZIE,
15087 (60m) BISHEY 2 I 2z ko Tk
RO

2.4 @WHROMURE
EREIEROBEHE (KEX3R) TELIL
& =T, 20mEl S emBEA & ERHL. SRS
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3. XBRBRLEEE
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F k27N

Nang-Lai % A SFA W &R 7 1 — b FR-A0RRE
%t ¥ — (CBFS) TE2WMAF. SMATHE
FHLUL ~ 3L ATHECHE., KT
Ao REE MEATHET - HEEXF) L
7-HOEDOMKE, MSU/SICTHIT L 7z Nang-Lai
DEOYER &£ B L7z (Table 1).
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Table 1. Properties ol cocoon filament of Nang-Lai reared on artificial diet or mulberry lcaves.

(2005) Ko 9

Examined Items No.l ‘ No.2 No.J No4
Tcnéth of Cocoon filament (m) 310 391 340 315 o
Weight of Cocoon Filament (cg) 7.5 ’ 11.2 9.4 2.8
Size of Cocoon Filament (d) 219 2.59 25 ' 1.66
Non-broken Filament length (m) | 259 373 334 224
Non-broken Filament Weight {cg) 6.3 10.7 9.2 41
Reelability Percentage (%) 84.7 95.4 98.1 71.2
Brushing Waste Percentage (%) 24.2 ' 3.9 12,7 347
Elongation, Extension (%) 24.7 25.5 255 22.9
Tenacily (Flongation) (g/d) 36 4 37 3.9
Young's Modulus (kg/mm®) 1105 1148 1124 1166
Decgumming Loss Percentage (%) 18.49 213 204 18.7

No.1 I reared on an anificial diet throughout all stages (one feeding from lst through 4th instar and one [eeding in

5th instar) in CBES
No.Z | reared on mulberry leaves in CBFS

No.3 | rcarcd on an artificial diet rom lst through 3rd instar and then on mulberry leaves in CBFS

No.d ©

reared on an artificial diet from 1st through 3rd instar and then on mulberry leaves in SIC of MSU

Table 2. Cocoon weight, cocoon shell weight and percentage of cocoon shell of Nang-Lai reared on an artificial dict

{AD) and mulberry lcaves (ML} in mass rearing system,

] ' Cocoon weight (g} Cocoon sheli_weigh‘{ {g) |Pcreentage of cocoon shell (O,g)
prets Male Femalc Male Female q(tlc _ Female
ML during all stapes 0.81 £0.04 H’lﬁiﬂ.ﬂg 01140010 [0.118x0.02 | 14.1+0.76 11.2x0.82
:‘[: 'f::z 41 :::Z;’:: 33 L:z: 070+009 | 090007 | 0099002 | 0104001 1404085 1192083
AD during all stages 0.72+0.07 | 1.00£0.09 | 0.092L0.01 | 0.113£0.02 ; 12.7+=1.09 ‘ 11.3+1.26
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Fig.1. Curves of the size and length of the cocoon filaments

of the Thai-originated race, Nang-lai, and the hybnd
race. Kinshu X Showa. The orginated race was rcared on
an artiticial diet (A) or mulberry leaves (1) during all
stages, or reared on arificial dict from 1" through 3
instar. then mulberry leaves (). The Kinshu X Showa
was also reared on the latter rearing method ()

EHEEALMEF LoBEisic2wT, 31
ALEHE LV EEFTOFEEEIAL, BhE
BROVERELTWA, Shi o, e
BOAREARBEE ICEEERIFT I EERLTY A,

3.3 ZEHBIUAIRAME L Nang-Lai®
AROMEBIME

KEMTT L 7-Nang-Lai DA O HAEE %
Table 3{Z/R L7ze o). R, B X UMREL,
HERW A N LFHEcMFT L2#Hh, HEMHTZFL
ZZETHRWThOREHBIZBWTH, R X
DH o7, LL, ZEEFALSEBCHE L
7:Nang-LaiD I, ik, B X R X &mm
FLE-FREUGEKES T BARETARL L
ERTFIENTAIERT TR TR, 361
Yo/ EB I UEE LM E T ALEFR
FiBWThE Dol BAOHE LY rEL
OISR S Y [2]. F420 ATHEBE W
HDY 2 A FET L D10% M T S X
NCW5([3]. WROWEMNETIE, WO L
HRAMEICOERT L] E4b, EEOE
OROMATEHICBULF| NG ELRELE
TAHIENEZHNLOT, Nang-Laid’ AR o
MAOPBEAME L RERNT A Z L BN H L L
Vb,
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Table 3. Physical Properties of cocoon filament of Nang-La reared on artificial diet {AD) or Mulberry leaves (ML)

. . Young's i Length of
L . Load Siress Elongation Strain Size
Diet (Strain) ; ) . . modulus Cocoon
N} {Njtext! {mm) (Y%GL) o d)
{gffmm®) filarnent (m)
AD during all 3
SR AL e 0692 | 0372 9.72 194 | 7351809 2.2 520
{Nang Lai)
AD from 17 through 3, then '
ML from 4" through 5" instar | (0.934 (.336 9.38 16.8 717035.1 2.56 300
(Nang-Lai) |
ML during all sta :
R T AER 0.117 0.386 9.8 196 | 8150727 | 2.92 400
(Nung-Tai)
AD from 1° through 3", then .
ML from 4" through 5" instar | 0.121 0.344 9.8 19.8 8228717 3.19 1040
{Kinshu X Showa )

Table 4. Properties of cocoon filaments of the original race (Nang-Lail and its hybrid race (Nang-LaiXx 108)

Irems Nang-Lai (%) Nang-Lai () Nung-Lai X 108 Kinshu X Showa
“Coost Wi (g)” 1.08 08

Shell wt. (g)* 0.11 0.11

Percentage of CCICDCIH—S]'I&'.]} (%) 982 13.75

Filament size (d)~ 207 1.95 2 3.29
Tonacity (N/d)** 3.74X10" 362X10 ° 371X 10 -
Strain (%)** 219 134 16.7

*Avcrage value of cocoon weight of each 20 males and femules

3.4 JE¥E (Nang-lLai) & ¥ OiHE
(Nang-LaiX108) D@ERMEHED#

Nang-Lai & Nang-Lai{Z [108]| % Z8HC L 7=7ck
HEZFIL., THhxho@golkerflLi
(Table 1). €OFHF, MEIZ0R (H) ~11g (H)
T, BEFALIR~138%THo 2, HEIZH
24T, MERZEL /NS (L EICA VW ACHER
(ERFACHEAN) 1 THECHMve, F 72, Nang-Laill
[108] % 7ZZRLL 7:72CifE (Nang-Laix108) (—AL
Mronfd) T, EIZEEALEZDLLT, £7-5]
TR S SR B ITIEIZE L THh oz LI,
[Nang-LaiX 108 | TIMEREEII/NS {2, LA
bICHERE (SREK X SR S BIIRARE L Lo,
COZ kI, Nang-Laiil#hHI &b 5 MMz L -
TIRBPUTOE FAG|IZRIINDZILEFRLT
Wby

**Average value of 10 cocoons

HE

p4OYHESEE YRR S22 ) JiEEw
2GR ETH A Y RETERHIE - AR
KioE#oETsELET,

51 3Bk
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Molecular Characterization of the Gene of SPTRN-1, an

RNA-binding Protein Belongs to the TIA-1 Family, from a

Lepidopteran Insect, Spodoptera litura and Cultured Cells
of Spodoptera frugiperda
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Abstract

A ¢DNA encoding TIA-1-type RNA-binding protein (SPTRN-1! was isolated from midgut cDNAs
ot the armyworm, Spodoptera litura, and cultured cells of Spodoptera frugiperda, via homologous clon-
ing. in order to characterize its function. The deduced 294 amino acid sequence of SPTRN-1, most
likely encoded by a single copy gene. has the repetitive structure at the N-terminal region homologous
with human TIA-] and TIAR, and silkworm BmTRN-1 known to function as important factors for ei-
ther splicing or translation. However, SPTRN-1 was found not to rctain the C-terminal region com-
monly conserved in the TIA-1 family. RT-PCR analysis showed that the SPTRN-1 gene wis actively
rranscribed in the midgut at the gut purge stage, indicating a possible relation between the SPTRN-1
function and the physiological process in & /itwra larval-pupal metamorphosis. It was also shown that
inhibition of the SPTRN-1 gene expression by a transfected oligonucleotide encoding the antisensc sc-
quence caused a remarkable rise in protein expression lrom arlificially constructed reporier ¢DNA en-
coded by the plasmid veclors in Spodoptera cultured cells. In addition. overexpression of the full-length
SPTRN-1 open reading frame in the cultured cells was clearly shown 1o lead to decline of the reporter
profcin expression, From these results, it is demonstrated that SPTRN-1 is developmentally-regulated
RNA-binding protein which could act as a regulator of the protein expression, possibly eliminating the
transcripts in the authentic post-transcription process.

S i Fc¥) (variable region) #3#F2 1\ IaBPEA—
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By BESHIZMET ARSI, YD —2OH TN —T L LTOTIA-1B L
RNA-recognition motif (RRM) #7177 Z2RNA# & UFTIARE, M FLEAMNE % o 70 5GBREY 2 B 76 1
YNy HMEFEI IR R EE A>TV D, BWC, TR AREY 2R EDAT T4
RRMBIRNAFE & ¥ > 2327 Bix, NRK®MWIZ80-90 L v VB LIUA ML AT COREEEEREY
WOT I /7B HRARRMFE A4 > Oy EL DERBIMIRICREE R T L Do T
ok, CAMMBIIRRME IR R4 DME okt X7:[38),

¥ AT I LR SR T IE, 606-8585 SRR AT TTRAR & WG T
E-mail | kotmi@kitacjp, T 075-724-7774, MY 075-724-7760



RHEIIBWTY, TIAAEBERHO Y /328
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e x 30EAT - 72

3. BRBLUEE

3. 1 SPTRN-10—ZXiEEAMEE

INAE APy EE T SS21410 B X
NAEZH MERTESS 5, A4 TOBmMTRN-
12 FoBETHEEEZTV. Bl
S RESPIRN-1D@EH 2115720 ZhbH 201
FaE R F 221 ME A 55 5 1L/ SPTRN-1{3, £
H 22047 3/ BRELH & 2 — V4 SRR o BEFE IR
FHELCW:, MiFoMiciE, 2807 I 7 8E
# (Thr'*A%Ala, The“Aillei FNFNER) AR
LB LD, SEMICIZIZFR LT 3 /7 BRfRLYI %
T—FLTW7z0, MEIIEVLEMERLE
DHFEEFTCHLEEZ N,

FmFR— A & OBlastlt B O &Y. SPTRN-]
DOHGET 3 7 BERA 2 1EBmTRN-1, Rox83 L ¥
TIA-IREDREICEE LHAMMENH S L HATL 7
[3.9.10), Z @OSPTRN-1DEdH 5 F 4 1 > &
& . BmTRN-1 F A £ U #iE & 8 & ) Lk
L7 (Figl)e SPTRN-1IZ8W T, NAGH 3
D DORNAGLHEIAIR (RRM) D08 LigEico
WTHREFSILTY7. BmTRN-1 & BT 2 &
RRMI{304.2%, RRM2i197.4% . RRM3i192.1%
LwyBLHAREIMYA T LA, RRMZE2—F§ 5



IR

266 268
Spodoptera litura Al
v
SPTRN-1 BT AR BTN GV AT VP
4+ 4
Spodoptera frugiperda O |

BmTRN-1

RNA Recognition Motif (RRM) variable region

Fig.l. Comparison of the domain organization of
SPTRN-1 with that of BmTRN-1. Numbers show the
amino acid position, and arrow means position where
the amino acid changes occur between the SPTRN-1
from S. litwra and S. frugiperda.
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(d)

T e — — 3 kD ‘

Mock Sense Antisense
control 20 05 075 10 20 05 078 10 20 g
(e) = — — —— 34.0kDa

A7 LAF PR BREMIc2 b2 4 - Ml OCAT
YOI HERBRELB L ZA, BAIZHW
oA ) IRy LA F FRICEKHF L TCATY 282
BMORBEIHMALZ (Fig2le)). TR, #
ma Mockd LL 7y F Ly AA) TR L
FF FERY A/ BX TIICATY 232 H
DEBPECL RV E o7, DX LR
M6, SPTRN-1Z AT ORBLLHeT T 5 FH
W= BWTCATY Y232 BORBIINZ Hh T
B, SPTRN-1D5H & ABMIZIR L2 &4
EOCATHY 7 HRBIEABIML7: Z L AR E
7=

SPTRN-17 IR M B & O AN BIIH 0 0F % H
L72-MIlNOCATY » /52 BREBROZE{LIE, #
HISFEEZ4 LS Z &% <. SPTRN-1DL3%CAT
¥ N HRBROMMIZEE L2 LWL e
% o 7:c SPTRN-10RNA#S &Y v /37 HKE0
TTaHAZ Lipb, SPTRN-1AEIZEEH 3 A 800
IXRNATH L LEZOND, TIA-IREY » 782
I THAHRRMI, 2, 30N E LAY %
L. $5ICRRM2OEEREMET 3 7 BRECHIDSSE & 12 1R
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Fig.2Z. CAT protein production in SPTRN-]-overexpressing
and SPTRN-l-downregulated Sf21 cells. (a) Western
blotting of the SPTRN-1 protein in the non-treated Sf21
cells (control), cells transfected with plZ/His plasmid
containing no insert (+plasmid), and pIZ/His containing
ORF of the SPTRN-1 (+SPTRN-1)., (b) Western blot-
ting of produced CAT protein in the cells transfected
with only the vehicle for gene transfer and CAT-
expressing plasmid (CAT), CAT-expressing plasmid
(CAT. 0.5 g/dish) plus mock-expressing plasmid (GFP-
expressing plasmid as mock! and Bombyx mori HBP par-

[reference 10] as

mockZ, 0.5 s g/dish!, and plus SPTRN-1 whole ORF-

expressing plasmid (0.5 z g/dish) 24 and 48h after treat-

ment. Control means cells without any treatments. (c)

Western blotting of produced CAT protein in the cells

nal  sequence-expressing  plasmid

ransfected with only the vehicle for gene transfer and
(CAT. 0.5 x g/dish), CAT-
expressing plasmid plus mock-expressing plasmid (GFP-

CAT-expressing  plasmid

expressing plasmid as mock. 0.5y g/dish) and plus serial
increasing amounts of SPTRN-1 whole ORF-expressing
plasmids (0.25-2.0 z g/dish) 48h after the treatment. Con-
(d) CAT pro-
tein production in the SPTRN-1 knock down cells
(Antisense, (1.5 p/dish) and in the cells transfected with
sense nucleotide (0.5 ¢ g/dish) of SPTRN-1 mRNA se-
quence. Western blot of CAT protein was performed for
each sample at 24, 48 and 72 h after the treatment. (e)
CAT protein production in the SPTRN-1 knock down
cells treated with the increasing amounts of SPTRN-1

trol means cells without any treatments.

antisense oligonucleotide (0.5-2.0/dish) and in the cells
treated with the increasing amounts of sense nucleotide of
SPTRN-1 mRNA sequence. Control means the non-
treated cells. Mock-treated cells were prepared by the
transfection of the same amount of oligo sequence being
out of all relation to the SPTRN-1 mRNA sequence (5'-
GACTACTACGGGCCTTATCTC-3'). Arrows means the
molecular mass for the target protein of western blotting.

fFrahTwb I Lh 6, SPTRN-1Z Hpoly(A) B
X Upoly (U) KRB ETIMNEF HHbDLE
ZAbhbh, —#ilpoly(A) B XUpoly(U) 2% >
N7 HEROHR L 2 HEEEYOMMEY, +
b H5-B L UF-DOIBMRBAXLpoly(A) 7 —
WEBHCE S HEENTVD, FRI2, BERKS T
FUOF L EFICAU-richBEFIVFEET D E, #
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Fig.3. SPTRN-1 gene expression during the normal de-
velopment of Spodoptera litura midgut tissues. Reverse
transcriptase polymerase chain reaction method of total
RNAs extracted from midguts on the indicated day of
the 6th instar larva or pupa were performed by using
the primers specific for the SPTRN-1 ¢DNA and the
amplified DNA band was electrophoresed in an 1.2%
agarose gel (panel A). For the internal standard, 28s
ribosomal RNA band for each same RNA sample was
separated in the agarose gel under the denaturing con-
dition and detected with ethidium bromide (panel B).
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Alternative Splicing of the RNA-binding Protein,
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Abstract

A TIA-I-type RNA-binding protein (BmTRN-1) identified from midgut of the silkworm, Bombyx
mori, has significant homology with human TIA-1 and TIAR recently reported to function as important
factors for either splicing or translation. In addition to the full-length BmTRN-1 mRNA encoding the
388 amino acid sequence (42.5k TRN-1), a small type BmTRN-1 mRNA encoding 137 amino acid se-
quence (15.1k TRN-1) was expressed in the cultured cell line. Cloning and analysis of genomic DNA
for BmTRN-1 locus showed that both of 42.5k TRN-1 mRNA separated by four exon and 15.1k TRN-
I mRNA separated by two exon have the splice donor/acceptor site in accordance with the GU-AG
consensus rule. Overexpression of the 15.1k TRN-1 in the BmN4 cells caused reduction of the con-
comitant protein expressions from the reporter genes. From these experiments, it was indicated that
15.1k BmTRN-1 essentially functioned the control of the protein production and life-time of the tran-

scripts in BmN4 cells.
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Organization of the BmTRN-1 gene ( single copy )

10,734

Genomic 1
sequence
+ 2,046
(42.5K)
Y
(15.1K)
5’ splice site  intron 3' splice site
1,074 1,075
AAC CAG gttgt--2,532--tcattgttgtttttcag AGC GGC
(42.5K) 1,171 1,172
GCT CAG gtaaa--4,978--ttcccatataattccag GGT TAC
1,259 1,260
CGG CAG gtaaa--1,230--taatgttattgttccag CGG GGT
5’ splice site intron 3’ splice site
(15.1K) 518 519
CAT TTG gtgag--9,798--ctgaactgatattgcag TGG AAT
Fig.l. Gene analysis for the isoforms of the BmTRN-1
(b)

| BnTRN-1 isoforms |

RRM1 REM2

97178 1 00 1m0

e
(42.5K) | 1.m4

(515 [ iTs 119} Iy

—

LB L7z I 7T < & v ARODECL-plus
iz,

(20) =WrTa9F428
CATH{ZTRHBRIZHA2MBELH =1
RNAZ L. CATRERW e A 2 — F3 2
DNA7O— 7% W TmRNAR# Kt L7z,
BLAZb7 22722 OB BEOMNEA S AGPC
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WL TEONEY TN EENES L hTRAK
e, r4ar 7408 — (T A+HRE)
FECkEEOBRE., NNV LETO—TLEEK
&, V= A—=VFv b (T yLitll)

mRNA (a) Genomic organization of the BmTRN-1
mRNA isoforms on the single copy locus (10,734
bp) in the Bombvx mori chromosome. Boxes indicate
the locations of exons coding for both mRNA and
wavy lines indicate the locations of introns. The
panel below shows sequences of the whole splice do-
norfacceptor sites. (b) Schematic diagrams for pri-

mary structures of the BmTRN-1 isoforms.
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Overexpression of ISK BmTRN-1 in BmN4 cells

(@) __moek = _wmwana  [|(B)  cuvsprosweioncem
__?A 48 24 {8 h
kDa
97.4—
63—
30,
kDa
Sa— - -
30.0— Bm SerlA production (48h)
D=
m—

Fig.2. Foreign gene expression in the BmN4 cells transformed by the transfection of the 15.1k TRN-l-expressing

plasmid. (a) Detection of the BmTRN-1 protein by a western blotting using the anti-BmTRN-1 IgG in the cells
transformed by the GFP-expressing plasmid (mock) and cells transformed by the 15.1k TRN-l-expressing plasmid 24
and 48 h after the treatments. Arrow indicates the authentic and expressed 15.1k TRN-1. Numbers on the left side
means molecular mass of the size marker. (b) Protein expression from introduced reporter chloramphenicol acetyl
transferase (CatV5 in upper panel) and Bombyx mori sericin IA (BmSellA in lower panel) in the BmN4 cells. Cells
were treated with the FuGene6f vehicle containing reporter gene-expressing plasmid plus non-DNA (Non), the
plasmid plZ/His (Co), plZ/His coding GFP at the downstream of the promoter (Mo), and plZ/His coding 15.1k
TRN-1 ORF at the downstream of the promoter (15k), Forty eight hours after treatment, protein production of each
(c) Northern hybridization of total RNAs from cells 48 h

after treatment with reporter gene-expressing plasmid plus plasmid plZ/His coding GFP (Mo) and 15.1k TRN-1

reporter gene was jnvestigated by the western blotting.

(15k) by using a probe coding for CatV5 ¢DNA sequence.
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Abstract

RNA interference (RNAi) induces a silencing of a target gene and is available to identify of the
gene function in many animals, leading lo reverse genctics. The transgenic silkworm. Bembvi mori,
was consteucted by the method which couples recombinant baculovirus (AcNPV} with the use of the
piggvBac transposable element. RNAi of a transcriptional factar BmCactus for anlibacterial peptide
genes was studied by real-time RT-PCR. Expression of antibacterial genes (Attacin, CecropinA,
CecropinB, Moricin, Lebocinl. 2. Lebocind, and Lebocind) and a transcriptional factor BmRel for anti-
bacterial peptide genes was also analyzed by real-time RT-PCR. These expressions were normalized
against 30K as an endogenous reterence, because 30K protein is a major protein n silkworm. Repres-
sion of BmCactus induced the down regulation of expression of BmRel and expression of antibacterial
peptide genes was also inhibited upon infection with gram-positive bacleria in transgenic silkworm in
which BmCactus gene was repressed, suggesting that BmCactus interacts with BmRel. This interaction
has also confirmed by Yeast two hybrid assay i vivo and GST pull down assay in vitro. Cactus in-
hibits antibacterial peptide genes and Rel (Dif] activates antibacterial peptide genes in Dorosophilu,
whercas BmCactus interacts with BmRel in silkworm. The gene expression cascade of antibacterial
peptides discussed in Dorosophila may not be applied to the silkworm Bombyx mori.

Key Words : Silkworm, Knockdown, RNAi, antibacterial peptide
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w7 > Hid, MEHoOREIZL > TREK
faisfd (AL B2 FROEEHZ LTwb)
TERIN, TCICERRPICERSNEBALTE
LHEMERT, TOHR, YauVaunNTies
W, Aoyl koo THE S AR EN B
9 % Cecropin, Attacin, Defensin, Diptericin ,
Lysozyme & WV o ZHLE ¥ v 287 R S,
FOEEFFBESNZ[L2], 3512, Zh6
DIE Y » 7 BB O 70 E— ¥ —@ailiid,
MFLEUC B 25 R T-TH HNF- « BOFFAY
frdE@mLTELNRZZENE, NE-xcBET
17 T& HDorsal M€ 2L 72 (2], £/, NF-
k BiEETA MIERLERLT L2 awdagn
T OHFIET, Dorsal H3LE ¥ >~ 2% 7 & Diptericin,
CecropinAl i L TV A Z LA -7-2 £ [34].
BLXUOMILFT, NF-«BiZH A M2 A 0EL
Vo 2 BRTIERO KA T ih 5T 55 M
T-ELTHONTWAZ LT, Y3 rdgniT
ZBWTH, NF-«BPILEY » 37 B0 GH%
HESTLEEFCThIEEZLNI. T2 ay
JaNIOHE S 28y EE{ZFoRBo4A
AT DWW T Toll i 14 L Imd i3 @ — M O HiR
¥y BRGT-DRRBBEOITAEMS LT
Ao TollERIZTIZY 7 ABEEIZ. ImdbEiRi
75 LENWI L DBECIE Y v BRI T
DEMMHIGELE NI L L2 HNTWVWES, TollEE
%4 U TEEE S LD NE- ¢ BoFE 2 Z{3Dorsal,
Dif T 0. Imd¥¥ig % i L TiH AL = 4L 4 NF-
# BARET 7 IRelishTh %, 72, Tollfiih Tl
Dorsal, Dif O¥IHIHF & L TCactusHFEE L TH
9, Imd#RFE T iE Z D Relish A5 AL & BPH) o [
TOREREH L TWh,

—FH. WA TIBILIE Y 7 i3
TEM S4LTH Y. Cecropin, Attacin, Lebocin,
Moricin, Lysozyme’ @ r ST 5, ZASH
Wy N2 EOTOE— ¥ —JUROBIT»H, 3
Y agNLIOPEY o2 L RS AT
NF-x« BOFERIFFEL TWDL I LMo h
ThEY., EdEE L > TH L TIZB) ANF-
x& B ET1 7 #3Cecropin, Attacin, Lebocin, Mori-
cinMEHEBHICElb - TwaA 2 EFHEEIL TS,

¥/, 2O A TR NF-k BRET Y
(X, Rel# » "2 ECHhaydamnrkF
FEIINF-k BRel 7 7 3V — 1B TG MEIE T T,
FLE Y ¥ /37 BB ICZ KA L Tnd T 88
Mo TEN, A4 20H5E Y 723 7 AR
Miragdayan, 2623k F0RRIIER
EEU A=A LzRLTCwAETFHREANS,
T4, Toll, Cactus, Rel (¥ 3773 5 2/ Tli
Dorsal) ., Relish{Z#H|ml 2 8nF407 4 2L b 8ig
EnZz[5le LLAEDE, A4 2IBULHA
¥ NP HBESORMELEY AT LOREITH
LI &N T WiV, #2 T, BmRelblB{nF% / v
B LT N T AT 22w 7 H A TITORN
Ml ENLH 6], BmRel / v 2 ¥ »h {4 2T
1E. VRTOWESY > 737 GG T- OB
ENTZ, X512, BmRel / v 2 ¥ 140
3, Y7 ABEEROBGCLD, BEEEORA
Aoz b 6BmRelid s 3 Va3 NnTd
Dorsal °Dif & |a)kk, Toll#f#s 1z & - TiFME L &4t
LEUEBRTThdH EHZ N7, £7-. BmRell
I4. alternative splicing!Z X 0 2 0D ¥ 4 7D
mRNA (BmRelA & BmRelB) =5 &5 2 L4400
FHH S 202 % o 72, RelBIZRelA & <510 03241
bpAKABLTEY, FORERBOT I /SR
L TV RAEReBEAILENA L DOHH ¥
37 BGR(RFDRBRIZEASG L TOSMIFHT
Hh,

A4 TIX, BmCactus/ v 27 ¥ 7 h 4%
TER L, 77 A YEE Micrococcus luteust” & -
TIRAY >R ERIETRALFLLHE.
BmCactus / v 7 ¥ 2 A4 abkarra—i#
A ITEPN Y ¥ 32 GRIZT. BLUEOHRE
K +C& % BmRelA, BmRelB® Ei{n I I &
DL LRI L AD0%E) T A LPCRE
v TEAT L Z2c

2. HRRUOFTE
2. 1 b72A7y—~N72—pVlpigCactus
DOHEE & AR

Wiz, N7 AES PpigeyBack 7 7 ¥
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DFFLEAN Y 237 ® (green fluorescent protein,
GFP) O65EFEH DL V3REF AL 4=V |[ZE#]
L 7:EGFP (enhanced GFP) R{Z{ORF| % &
7 J A3 FpVLpigEGFPIZ A A afilay 7 7+ >~
Fut—r— (LLFAST/OE— % —) Wfh *1F
AL[7]e 29, A3FUE—F—RWiTiE. A3
UE—Y—%&L 77 A3 FpBmEGFP% # %I (Z
L CHlPRBERECOT22 1 94 ME[IMLAT 74
¥ —A3Eco (5-AAAAATGCATTGATAGCGTGCG
CGTTACCA-3) & HIERFF#EPse [ H 1 FfdmL
7277 4 <— A3RPstl (5-AAAACTGCAGGAAT
GCGCACTGTTCGAGCA-3') %f«C, UCT2
SrEINER LAz, 94T 1580, 55°C 307, 68T
60F% D iR F A % 30 uli#: ) 5B $PCR RIS &
A7/ oE—F —HBEMEL 72, PCRG):H"J A
7—EIZiE, &) RSOV KOD-Plus- (TO-
YOBO##) & Hwv 7, R iZGeneAmp PCR
System 9700 (Applied Biosystems?l %) #%{EH L
72o YEWR S 2 7:PCREM!L, QIAquick PCR Puri-
fication Kit {olAGENH@@ rHWTHED 70
Pa—n@ o lsHE L, 40 IOBEACHET L
Too WL 7-PCREDIZ., MR FEOT22T &
Pst I CRURL ., 72 /=N LB, 1.9/ —
DI W b e WA

T8/ = WIEEHOBISHEI0 12 2 4190 6 X
sample buffer (0.25% [w/v] Bromophenol blue,
30% (viv]) Glycerol) &Mz, 1 %7 HI—R5
LCBAKB AT » 700 kB, 0.1% (wh) T
FFDLTD I FERHTYAL L, BRI X
THEH SN2 180bp B EIMF T & & e r b %tJJ
9 ik L. QTAquick Gel Extraction Kit (QIAGEN
HE) tHAwCHED 7o Fa—-L B
DNAWTH #Hith L, =% / —Vik#ik, 1010
E G L A2 SR, pVLpigEGFP 7% i [ &%
FEcoT22 1 L P 1 T L /ot 7 >/ — I
h « T8 7 =ik & 17010 p LD R K AZ R
Lize &BI, ZDT77AI FORBERY 8
k4% 728 (ZBAP (Bacterial Alkaline Phospha-
tase) WLEHAZ 37T C 1 BFfAT- 70

BAPMLERT:, FRO7 « /7 -V, 6122
IFNT—FNMIE LM E#EDEL, 0%
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DNA. pVLpigEGFPA3Z M L7 41 28— D
[ESZIE, DNAY — 7 2V AT L o Tl o
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FTNVORELFy b7 bI— Vil T
fThols B, V—=2X AW TF47—
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Thh.

KIZ, RNAIRFET AT E VSRR
A Cactus®D i i (#75[1) % pVLpigEGFPA3(C {if
AL7s £9, Cacrus®BiH 13, 7 £ 3 Cactus
(BmCactus) #{Z T ODNAW 70 —= v 75
7277 A 3 FpBSsk(-)/BmCactus (Tanaka et al..
under submission) #* 882 L CTHIREERT 1 b
Bell %ML /279 4 <—CACT-Bg (5-AAAA
AGATCTATGAGTGCCAAAAAAGATTC-3) & Pst

[ #fFImL 7277 4 <7 —CACT-Pst]-3 (5-AAAA
CTGCAGGTTGTAGTTCTTCTGCTCCA-3') # H
TMTT25rMnek L7214, 94°C 15§, 55C 30
. 68C 60H D iR T 30E#H h &9 PCRIL
T & Y i M0 Cactus @ $RIR % AR L /2. PCR
DOFRYY AT —HIZIZKOD-Plus- & A7z, BiRS
AL72377 18] O Cactus ODNAKT 1 % & L PCRE) 1&
QIAquick PCR Purification Kit% flW TR L /-
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T, HIEREBERBgI & pPst I TRHAEATVT = / —
AR, =% 7 —Vit#EfT otk 1% 7HO—
A CHE R KE) &7\ £56000p 0 B BT 2 &
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102 YDWH AR L 720 2KiZ, pVLpigEGFPA
3% HIRAE FBel I L Pst I THLEE & 1T 72tk
RAPULH % L7-f&, 0O 7/ — Vi, P x
FNL—F Vi %Y =T REL 3 EITT - 21,
I vikEE L T10 0 10 R KT R
L7ze ZO7 7 A3 N ERRDCactus®PCREY)
ZDNA Ligation Kit ver2% IV TT7 A4 75— a
v L, IM109 Competent Cells~F2HERIR L 7=,
FHER L KBEIE 2 XTY 7 L — ModF X37
CC--MiiElLi, ZLT, au=—%ERLA
KIGHHE 248 - CLoml?D 2 XTYRH T—Gdk &
B L7z, BB LAWMBEALCLTERL, Wi
ard® Plus SV Minipreps DNA Purification System
*HwwT 7% A3 FDNA. pVLpigEGFPA3CR %
ME L7z, 49— P OERIEBgll EP 1 I X
HHRBERUECIT L 572,

T, SVAOR AT 7+ VOl % pvL
pigEGFPA3CRIZFEA L7z, £, Sv402) A1
e 7+ LEE| % & pBmEGFP % # % 12 L Tl
MABEREBI T4 A 2L 727 7 4 < —8V4D
Bgl2-1 (5-AAAAAGATCTTCATAATCAGCCATA
CCACA-3') & SV40Bgl-2 (5-AAAAAGATCTCA
CAACTAGAATGCAGTGAA-3) * H\WTHUCT
2 57MnE L 7=k, 94°C 1585, 55T 308, 68T
6085 0 iim K 5 4] % 30182 V) SR PCRILIG (- & 0)
SVA0K Y ARy 7 LV D2 R L 7, PCR
DR AT —H|ZIEKOD-Plus- & v 7o, B8R S
N 72 PCREE P 12 QIAquick PCR Purification Kit %
HOTHBE L%, = /- Vit T LT x
(iR L. WIERBEFR Bl I CHUHE EZITVWT = / —
Vi, T/ Nk E T o, Y =ik
Bgk, 1% 7HO0— AV TEREKEZITV, &
200p B 2 G4 7 L2800 I L TQIA
quick Gel Extraction Kit% Fv>TSV40:E1) AN
YT FIVODNAK TR L, =¥ 2 — Vit

o, WEAIZER L2, 2RIz, 77 A 3 FpVlpig
EGFPA3CR % | [REEE B/ T THLH 21y » 12 &,
BAPMLE % |L7-{#, FBO 7/ — Vi, ¥
FN T —7 VR 28 R4 % 3 [nlfr - 724,
IH =it B % L CL0x 1O REEYKIZER
L7z 277 A3 FEREDOSVAOR ) AfFINS
7+ IV OPCRES) % DNA Ligation Kit ver.2 % A
WTFA4 57— 35>, IMI09 Competent Cells
~EEERL 2, WEERL2KBHEIZ 2 XTY
FTL—FICEEEITCT—MREELL, £LT, 2
O —Z R L 72 AR 2455 T1l5mld 2 XTY
BT —HEiR R )RR L /o, BERL WA
LTHEL, Wizard® Plus SV Minipreps DNA
Purification System % H{\WT 7% X I FDNA, pVL
pigEGFPA3CRSVZ I L 720 £ >4 — F O H [
DHBIIDNAY — 7 22 AMHIZ L » T{T 4 »
oo Y= X AW T 7 14 7v—(3, EGFP-
N (5-CGTCGCCGTCCAGCTCGACCAG-3'} T
A

BkIZ, RNAIRFHFET LATE L BIK
{4 L Cactus (1L} DB % pVLpigEGFPA3CR
SVICHFALZ. F9, MHO CCactushi Fr DS
(2L Bz A 4 2 Cactus (BmCactus) B{m-D
¢DNAZ 71 —= 2 7 3i/:7 7 A 3 FpBS/sk(-}
BmCactus T 88 L, #IRBERPse T4 b & 1{F
U777 4<%—CACT-Pstl (5-AAAACTGCAG
ATGAGTGCCAAAAAAGATTC-3') & CACT-Psti2
(5-AAAACTGCAGCCAGCCTCTCCCTATCGTCA
3 AHGTHTT 2 40 EnER L 72, 94T 15
T, 55T 30F%, 68°C 60Fb i kg 5] A 30[@ 4 H
SEFPCRIEIEZ IE F7 M) D Cactus D BT % BEIE L 7.
PCRD K ') A F —H(ZITKOD-Plus- % H\ /-, 14
i L 7-PCRE Y 13 QIAquick PCR Purification Kit
PHVGTHB L%, =7 /- LikBriTv, ®
BARICERLZ. S5IZHREEPy [ TR Y
172/ — Vi, =¥/ —hikBEfT- 72
Iy 7 —WikBt, 1% 70— A5 L CRRAK
§) 2171 FT00bpD HHIBT R A &4 L 2910
L #:#%. QIAquick Gel Extraction Kit% FHi\v " TDN
ABTH 2L L, =% 7 — bl L 1otk Rk
ML 7o, RIS, 79 A 3 FpVLpigEGFPA3
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L. MEAK2L75 . 1 THE L /2. Lipofectin

(2005) Na9
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FKAZ, 3omm I ¥ — L ZSR21M1 0 = WoF S Tk
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TTRE L 72 RUEHEA0 4 1 % SE21 M (= 42l L
fro €D, 2TCT24BFMEEL, Mikr &L
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. BEREENILL, 7703 rFa—TIZAR
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mm¥ ¥ — LOSRIME» LA RE, 2
X(F LR L7 4 0 AH200 0 12 AL, 7
A WA LEIZITIES £ 5 1227CT 1 B (20
GTEELZAS) 740 A% EK IR X
foo 1BEMI#E. 2mlomikiEtd AN T27CT
HRL, AHBRICYV A VAEEREYLL 7z E 512,
AN AR E KRR T 20, MlgEET7 T A
I TR L 7oA I L 2277 £ v A% 200
ML, 27TC T4 HMXEE L 2. HEREOR
‘i x 77 vy Fa—7ICARTLO00pm, 5
SEOELL, EFERRLT, YarE¥+r b
7 4 ) AAcpigCactus & 572 (K1),

2. 3 AAABAOYIEFLFITILAD
1518
PEBRIE D A A 2 IRIRIBIC, 2 FEOMIR 2

Svao :;:: A3 SV40

polyA promoter polyA

AcpigCactus

Cactus

-—
154

753 853 154

dsRNA(RNAi)
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AcpigTrans

transposase

TS

HSP 70
promoter

AcpigCactus

K2 BmCactus/ 2% ¥ v WA %Wt 51009 4 L AHF

%7 4 )V A AcpigCactust & AcpigHspTrans * # &8 T
MEWEB L% » 7 AT 80k, £
HMETCINA V2o varfiolz (H2),
A2 ar LziBid, Yy y—VRHIZESHE
7oA & J61225TC, BERMFCTHML2 HATEX TR
Bl BMET A 2RI 2 ) — > X FHTH
DO BEATV, BLL A dhduidamie® £ T29T
TALFEEELT-72
2. 4 FeERATr=w213a0
ARPY ==

N2 EF bYA VAL 2TV 3
YLIcHA Ok 4 IERKFIZ, HERADTT A
F v 24 (45mmX 160mm X 220mm) (21 Hid
oS08z AL IZB LA, =y b
Pfo - EEBMHE (OLYMPUSHE) ZHwTH
1 2 12490nm D FEN MR LR = B L. EGFPD
REELEOMEL TV, EGFPEETZRA LT
W3 EZZ SNAMEEEELBEDHRNL DN,
AVFA, B27A, CZ77ARAELTRILLZ .
A, B/ Ri2wTitznFFfEEHT. C
2 GARENERE ol H A I EFZTHE

ik, BIKLA-A, B2 7 A0 EEHRMEEK
i, arba—Lohq4a (—RRICHROMEK X
gif1) LM, K (F) o1 3%,
2512, MFEGT., RitftoA 2 ) —= 7|2
& o TH S MR EER L 2 # i &bt
FERE L WEERIHE L THW .

2. 5 HAIERT SEEDME

BmCactus / 2 2 ¥y v A 2B AHE
PINVEOERERL OIS LEBERETH S
M.luteus (NBRC3333, Bihatlififr i 68i%) o
WA A IR 2. B, WAEoWE
LFD X911 R 272,

7Yt —NAry 2 LLTRELTHS
M.luteus D W & ETT L — PEFHBIZHF %30
T T8RO AR R L2, Bk LAzao=—
o TLOmIO AR T30T, 480 MR E 5
L2, COREBX10p1% 3 mOHAEE
Wi L., WL MY ES 5 0D600=
0.7~0912% % F THIMMIOTTIRE H k%
1To 7z WEHRINITE L 2R8I, 7702
vFa—7IZ AN, 5000rpm, 5GDELMILD



R L., EFEEAXY BV E1.5mIOPBST 2 [1]
HELTH2H 3mOPBSICER L, 120C 205
WA—- P27 L—7HELhZRMERE L,

2. 6 M. luteusDBEEIZRE L - h 1 JBERS
&5 50 b— %2 JLRNAH £ cDNAS K
M%B4G5 HHDBmCactus / v 7 7 > h 4
IOWIZHIBRDOM. luteus D WA R %ML, 2 0¥
B L THRIG R4 SRNAZ il L 2%,
cDNAZ &I L 720
2. 7 D7NEA LRT-PCRICHW A
7723 FOEH
M.luteus T 7% ¥ L 72334 12 B 17 5 BmCactus ,
BmRelA, BmRelBB & U &HiH ¥ » 3 7 Hill{x
TOWEGE%.") TIV4F A LART-PCRTREITT 5 7:
HIZ, 30K YN HBIEFERLTFRAIFO
EM LU TOFENENOMET 2#MA L2882
77 A3 Moz 40, BALZHWERETIE,
PLi ¥ o8 7 B8R T Anacin  (S78369) .
(D17394) . CecropinB (D11113) .
Moricin (AB006915) , Lebocinl.2 (AB003036) .
Lebocin3 (AB003035), Lebocind (AB019538) i
LTUReIBTH B, () RICRY—> 77—
IR-AILEBT IRy ayFrn—%RL7,
HARY) & L TOPCRIFH DIEBIZHWVW A= 77 4
T—I2 TR L7,
attacinl-F
(5-GCTCGCTCTAGACAACGTAAACG-3')
attacin1-R
(5-CTCAGGTCGTGGTTGTTATTGTG-3')
cecropinAl-F
(5-CCGTCATAGGGCAAGCGAAATCC-3')
cecropinAl-R
(5-CGGTCACTCTGAGAAAGGCAATGAC-3')
cecropinB1-F
(5-GTACAGCGCCGCTTGTGTCTTAAC-3')
cecropinBI-R
(5-CTTTAGCCGAACCAAGGACCTCG-3')
moricinF-1
(5-GGCAATGTCTCTGGTGTCATGTAG-3')

CecropinA
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moricinR-1
(5-CTGGCGATATTGATGGCTCTTAG-3')
lebocinl.2-F
(5-GCGGCCGCTCAACATGTACAAG-3')
lebocinl.2-R
(5'-CAGTACTTGGCGCACGAGGAAC-3')
lebocin3-F
(5-CTCGGTGGAAATCATCCCTTTGCC-3')
lebocin3-R
(5-CTCCAGGTACATTGCAGTGTACTAG-3')
lebocind-F
(5-GGCAGTGAATCCGTCATTCCTAACC-3')
lebocind-R
(5-CTACAATGCTAACGGACTCGCGC-3')
RelBRT-F2
(5-GCAGTCGTTCTTCGTGTGACATCG-3')
RelBRT-R2
(5'-CGGCGTCTCCAGCGTGAATG-3')

2. 8 Y7441 LRT-PCR

BmCactus / v 7 ¥ h A akarba—)
#A DM Auteus DA R XS L THE Y >N
yRBIETORBEFTEL B8 5Bm
Cactus, BmRelA, BmRelB# L &4 ¥ » /317
BBIETOESE%E) 7V % 4 ART-PCRTHZE
Li7ze %8, VT NFZ A4 LRT-PCRIZ2DWTIZ,
HB{n T L NEBEHE30K & » 3\ 7 ARG F DR E
WA BLIKOMEE LTHIM L2, &8,
CHBRIEICIE, MR 7T A3 FEERL R
DLDOEFMLETIA=— %M, £7:. RelA
BEF2EL7F7 A3 FIdBmRel/ v 2 ¥ 2 h
A 3 DOVERIZH v 72pBS (sk-) /BmRelA % ] L 72
[6]o 77 1 <%—I3RelART-F (5-ACGTGTGTTTC
CATCCGCGAAGT-3') & RelART-R (5-CACGAA
CCCGAAACGCACATT-3") #f#H L7,

2. 9 MliuteusDEBEEEAL 7= & EDWMAD
Ve
BmCactus / v 7 ¥'77 » 1 A4 21X, M.luteus?D i
BIZE-TEDL ) REPELLONERRD
72O M luteusDER ZFEAL, BT 2BIRT S



ZETCEORBEENS . KBaoybo—nE L
T REEFROMEXEMZ A/, 3. M
luteus VHEH OBEfGIL, 2. BTl HiE*H
Wize 72720, AlldEREAAVA726, F— 1
2L =TT ot BERIEKEE R
LUCLO107% 107 10 WCEEARL-b0x £
NFNBmCactus / v 7 ¥ s h 4 2L 2 f 1~
MOSELOHOHRE RIS p1TF22 0 Y
TS L, S ., a2 O—-LELTHSL
BELEWwAL b EREFNAEL, 03 F
SEHTOMEL L. KETCHRLAET, FHFK
FHAEL,

2. 10 Yeast two hybrid &

in vive CBmCactus & BmRel O # B ] % Yeast
two hybrid & THERR L 72,

$ 4. BmCactus®ORF#% 21— F LT 2 cDNA
% prey plasmid T # 4 pGADT7iZ9§ A L. pGAD-
BmCactus & L 72 BmRel ®RHD# 71— F L Tw
%4 ¢DNA % bait plasmid T3 4 pGBKTT!ZHi A L.
pGBK-BmRelRHD & L 72, pGAD-BmCactus (prey)
& pGBK-BmRelRHD (bait) #* 8 L} (Saccharomy-
ces cerevisiage, AHI09) (I HEH L 2%, 04
PrEMNITM I rERESELRANERES
THF ST, AF LB o —2mMILL.
INLxOATy, PUTTry, T2,
LAFTBRREL . &6 1220mg/mlDa-X-gal At
RIS I BUPEREEHE FCET S 872, Bk,
2HF ¢T3 2 pE—NE LTSVI0D 53— T
Pt i cDNA % prey vector (= & A L 72 pGADT7-T
(prey) & pGBK-BmRelRHD (bait) # 2 Zorif &
W74, pGAD-BmCactus (prey) &% 7 Aph3
¥ 737 EcDNA % bait plasimdiZ{fi A L 72pGBKT
7-53 (bait) BETITR w1, 20, FV717
gy ok L TpGADT?-T (prey) &pGBKT
7-53 (bait) THik-~7,

2. 11 GST pull down &=

in vitre TBmCactus £ BmRel, 33 X U'BmRelish
DM HATH AL 720

7. BmRel¥ ¥ /82 ¥, b5\ (EBmRelish®

RHDHUB & GSTOREG ¥ > /8 7 B & KIGE CRH
#, COMBEIZTINIFF L —-THO—RAE—
A%MA . ¥~ RIZGSTRE Y N7 BEWAE S
B, C— X MAEEHEER (10mMTris-HCI
pH8.0, D0mM NaCl, 5 mM EDTA, 0.1% Triton
X-100, 1 mM PMSF 1mMDTT) TH#E L, “s-
AFAZTTNNLAEBmCactus ¥ > /37 B %
ma, BEL, #HERE{Tbt/z, ¥—X%xi
Brlol L&, SDSTEAKE 1TV, pklifk, Y%

BAS2500/1 @ 7/ L — F IZER ¥ & ¥ BmCactus 7 ~
Ry BORE A WA,

3. &8

3. 1 BRADHYANZADA LS 1T 7S3

EER € b P S Bl R b s B [ )
2)—=249

VaryEd by 4N AAcpigCactus & k7 >
AFRE—-ARHSPFUE— 5 —Hli T TRBT L
NS =17 4 o A AcpigHSPTrans & 77 1) 0 — 1
ERG LAV AR E T HEOIERIEIPIZ A
YV var Lz (F2). BMEL 2o
e TMEEORREITo 2 L 2 ARHEEER
203% TaH»7:. &b, FEKRIRIEHW-DIERE
PRALEEIZ X BYR~ DA BT S0 ChH L, W
KLz h A anfFLHFIT, 4 BERNIZEGFP
AHFEERT 2490mmOFHEEE 2 B L. &
LWEELTTBRORA ) —= v Fefrv, &9
HEDMNDBDPHEAZFTA, BZVIA, C4 7
AT AZVTFRA, BZ7ALLDWTIRED
FFEEERIILHY, Cr7AIDWTIE/, v 2
vy v OMRED A W nEE E LT, FORE,
EGFPRIZTZRHOLEZONLEGRBEHLT
EZAh, FOEERAYFATLS%, B7I A
Til64% TH ol INLNDIFT LRI
EEICOGCTIIRR 2 TRT A, BMERRIC
EELhHA4 2t RBEEREHE, H5N7FUE
1008 & HEF{LERTIZS / A% i L. EGFPE
EFREMIZIPCRICE » THE XL 2 L T,
EGFP (L2 4 a0 Bk EicBA shTn
BAnEMER L, BETEBEAAWMETE M5
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£1 BmCactus/ » 7 ¥ 9 4 2O EEER
FERE[X ﬁ:E'f L7-8n%r ®MbL% #Htasl f:‘]'ﬂﬂ‘ﬁ_

F, 2825 830 (29.3%) ’; ;2;2‘2: , é?;
@ 380 70 (71.1%) i: 32;322 E]2:;22§
F | @ 321 284 (88.3%) ‘; ﬁjﬂi m;:\

A xSy SREIIOWTHEE TV, 1EREIC
EGFPOIREIEXTA 7 ) — =0 Ve iT - TR,
EGFP% ¥ — 71 — & | TBmCactusDdsRNA % £ i
TARMNPEMACE CEESRA L BRI D
BHES#ERIN: (Kl)e TOLTF AT 22w
254 3, BmCactusB{ZFARNANZ L T/
2T ENTWAZ L IAfEXN,

3. 2 U7NEALRT-PCRICEL S
BmCactus® / v 7 %77 > D ER#y
BmCactus L FD ./ v 7 5 »HFEHFFEIND
P ATV 2=y 204 212850 T BmCactusH
BAH v 087 ENTVEDhEHRT AT
HIZ, UT IS 4 LRT-PCRIZE = T & % i
¥rL7, S5 E % ACcDNA, # A4 a5 EKE @
L. RIFECORETHDIENERPE -9 W
RNAJH ., ) ATk - TEB L7z, e
TE-OOI Yy bu—LHA ad, —EgEO
MEkxgEMA R, £/, YT LY £ ART-
PCROWEERRIZ(X, A4 2DFMNICELHFEL.
BHIZL o TRIEDOD L V30K Y /37 Ei{nf
Rz, TTHDIC, 30KY 87 HiB{nTFx
FOT7AIFERBEART 5 LI0X - TRD
PTARERR D HCDNA 1 p 1910 30K % /8 7 Bk
EFouREEL RO, £0#%, AHFOFET
¢DNA 1 4 T OBmCactus BIZ T-OREE% K,
¢DNA 1 p1H 125 £ 11 % BmCacusi# {ZF 730K
BEFIZHLTEORERRL Tvwb 2 %30KI2
M AMHEE LTRSS ETC, BIZFLX
) TBmCactus ¥ % BmCactus / v 7 ¥ %7 » Hif
ffanzs4abas bu—nhA I CHBL.

0.07

0.06 T [ Control
0‘05 E Knock down

0.04

Relative Quantity

0.03 )

002 [

0.01

0.00

Cactus
%3 BmCactus/ v 7 ¥r7 > H {4 3 TOCactus®HEIH

FOHE, BmCactus / 7 7 ¥ 24 ik, 2
>hu—Lah A3k bk TBmCactus BIL T
G m A HI30% L7 o 72728 BmCactus &1z
FAMIH S N7 BmCactus / v 7 ¥ »H 4 aHt
fonfcbiRMTohA (M3).
3. 3 UZn%4 LRT-PCRIC & 3BmRel
BLBRE S LN TEORBBIT
BmCactus / v # ¥ 7 A 2R ba—
WOAADZOWTES NHIZ Y7 AR E L
TMAluteusD I A 4 T2 L, 2 REHETE
(CHERETAD S b — FOVRNAR I L 72 & 612,
+) TATIZ L > TeDNAZ SR L72iR, VTV ¥
1 LART-PCRIZ & - TUBmCactus, HLH ¥ > /32 &
5 FBmRel, £ L TILE Y 787 HRIETFAC
tacin. CecropinA, CecropinB. Moricin, Lebocin
1.2, Lebocin3, LebocindDinHEEEHI L 72, %
B, B 3OMBERFEZEALLTFIAIFE



AT

0.15
| 2
£
g &
E -
§ o0 [ l .. | &
- E:
2 &
E (4
-]
€ oos | | - -
0.00

4

0.12

01 [

0.08 [

0.06

0.04

0.02

RelA

RelB

Lebocint.2  Lebocind

7 LR ERM. luteustx G- OBmCacs / v 7 ¥ 2 H A4 DI BIT ARV LU E ¥ 737 HLehocin® HH]

14 250
12
200 [ }V
10 [
g 2
§ g S 150
S g
2 e :
6 i - —_ - -
® g 100
2 )
€ , | e
ko =
2 [ T
0 1] _
Attacin  CecropinA  Moricin CecropinB

I:l Control

h;_ Knock down

5 77 AGEEM teusts THEOBmCactus S v F V0 LA A4 I BGAIE ¥ /%7 B Auacin, Cecropin,

Moricin, MR

BeREfdm L CHtBic oY — 3 (), #Ehi
A I NVEESTREREEY . FORER LK
HRAETH LcDNADT A 7 L HcDNAFR IS
H5EMBEFOEREELEH L, AHEE30K
Ny EBREFORGEOMMEE LTERL
7z ETOMHU. BmCactus / v 7 ¥ x4 2T
(X, BmCactusiBIZ - OEEEE I b — LA
1 2D§40% TdH Y, BmRelA, BmRelBj# &+

(CBWTYH, BmCactus& [, 2 bO—n %
A3 RTEGEDX Vol S5, Atta-
cin, CecropinA. CecropinB. Moricin. Lebocinl.2,
Lebocin3, Lebocind¥ X TOIME ¥ » /7 EHlIT
FOEFRIIOVTHANLEZA, LORES
N7 EBEFHBmCactus / v 2 ¥ 7 A4 2D
FHay PO — AL R TEE S8R o
7= (K4, 57,



#2 BmCactus/ v Z ¥4~y 5

iR A 1
Control = ~
(n=25) I N
Knock down s 0

(n=25

A P53, T-antigen

L \‘h '\\

|

o
¢ %
ey

BmRelRHD, BmCactus
K6 BEEY—nA7)

3. 4 MluteusDEBEZEAL & ZDWAD
P

BmCactus / v 2 ¥ 2 h 42k
AAID5 1 HHONHR S FIZ Y 7 At &
L TM.luteus D 16 {E = 125 ThEhd F
TOEFBEMRAR: fma‘.l.ﬁu& W OG- O
Ba. /v ¥orii4ai3H.
A4S0, OB EHES L.
w2 oh4a Wh A2
5 LIcHAL,

Jy b=

a2 hO— b

08, 2 bo—
58(o7, 10'HML7-H %
Jo ¥ 42308, avra—LhAa
QG757 10 RS LBE, /v
77¢/ﬁf'ﬁ1w ﬂ)%u—wﬁfﬂSﬁ
KEofze W' HRLAKEERS LAHER, /v
¥ A -fﬂi;‘-_"-!}‘i o B2 N | P, 7 e o |
S MRL-E RS LESER, /v
v ¥ hA4 1228, a3 boO-

fiol: (£2)e BEBE T/ v 25754
DI LA, WEERT, 225 =1kL
TV k2% Y

-Vh 4 258

2 X7
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L GG TE M. luteus D HETRHAT 5

100 1077 10 10
I 7 ;”’l .]
1] 1 2 2

BmRelRHD, T-antigen 3

P53, BmCactus

y KiElZ £ Z BmCactus * BmRel O T {E H @ B by

3. 5 Yeast two hybridiiIC & Bin vivoT D
BmCactus &BmRel & DA {FH
BmCactus & BmRel DH BAEH % in vivo CHEZT
% 72¥ 2 Yeast two hybrid{k % fit L 7=, prey plas-
mid & bait plasmid® i 77 A 3 FARHER X N
FeBEEE7Z00 A%, COMBREMTEFTSTL0T, &
HLAEB3Iao=—%0PRL, Shbxkod
. M)Tb727 >,

TR=Y. BRFIZ MR
HL., 256 !ZI;’(Jnmfm]t’))\'—gal?ﬁr“i-ﬁ IE=E A as - 2E 2
KEH FCA F s, PlAE, BEEBOEFNT
BmCactus ¥ » 237 ¥ .1:Bn1ReI<'DRHfoE1'i’§ (Relt¥
H) PHEIERT UL, GadBE Y 237 G
R L LTS, BB 2 ARICIASAT
WA HIS3, ADE2 lacZ {5 T DIEE DG %k
SFIET, T LAHRETS, EFHHIHE
KB+ 5, FOHLE,
~ pGBK-BmRelRHD (bait)
IR XTI, wTFhizcBWwWT L
—AHE L (6 D), BmCactus ¥ » /3
7 L BmRel DRHD#EAM HEEH L Tws 2 &

L+ N L 5 -t T -
L), wWwWan=—7

pGAD-BmCactus (prey

W OE-=



o 108

PR INS. —H, *AHF T4 T7ar bo—LE
BRE LT, SVAOD 7 — ¥ THiilcDNA % prey vec-
torl24fi A L 72pGADT7-T (prey) & pGBK-BmRel
RHD (bait) #EHEMRSELHE, HEVIE~
% Ap53 % » 787 HcDNA % bait plasimd | 29§ A L
72pGBKT7-53 (bait) & pGAD-BmCactus (prey)
RS ELEGE, Wb KR To o
Z—HB Lo (6B, Clo /2, &
YE47arbo—LERE LT, pGADTI-T
(prey) &pGBKT7-53 (bait) % 2E{HEd S E7:3
&, Hwao=—HHBL, 7—ITHK £53%
YR EAOMEEHERRETEZ (B6A). =
NHDOERIL, $XThait, prey77 A3 FOA>
B EIMEy Ty T LTEREAIY =2
L7z, DLEoO#ERA 5, BmCactus 2 BmRel ®)RHD
IR Zin vivolcBWTHEER L TWaA Z L5
A

3. 6 GST pull down EIZ& Bin vitroTD
BmCactus & BmRelD#E £ H

BmCactus & BmRel D 4 HAEH] % in vitro C fif iZ
T 57z, GST pull dpwniEZfit L7z, = fg:
. FNyFF S b3 A725—¥ (GST)
DANVEFLIVERMEMESELHBSY 212 ]
*KBETRABEL, YVyFATHU—R
E—X%2FHLTHEMEH LTS Y N2 0%
MRTL5EETHS, la®HIZ, BmRelB & U'Bm

A123 B

1: GST =,
2: GST-BmRel RHD
| 3: GST-BmRelish |
A1la RHD

GSTRAE 2\ VB DHER

Relish®RHD#UIK & DGSTORG ¥ » 3 7 H % K
B W TS ESDS-PAGETHERZ L 72 £ 2 A, GST
ey o NR7EBBONE (RTA). F08,
G AF A =TT AN L F:BmCactus % in vitro
THE S, ZHlZBmRel, BmRelish®RHDFH#
EGSTLDOME Y 30 HERA D S 114,
YWEFF Y TGSTRESY v 287 BEE L,
SDS-PAGE|-flt L THHBASTRELESE2, 20D
59, BmRelODRHD#HI & GSTORE ¥ » /"7 ]
TCld, BmCactus ¥ » 7 HA&EEG L2 5
B3 7 FAEI &4, BmRelish, GSTTId/v~
MR 6N Leh o7z, MEDZ LA S, BmRelk
BmCactusitin viroloBWTHHEEHT A &
ahof: (R7B).

4, EE

vagdagNLiiBir AWy Ny Btz
FREBIFEES X, Toll& Imd & W9 HUEH DS A
FHET LI LI, #MEIC bM<, Toll&EMIZ.
FIZF/ 7 LABERIZEL > TIHMEIL SN AE T,
Miuteusc X2 L E T4 77 LEHEEICEZ RS
N3y Y RRTF V7)) A~ % PGRP-SAH i
i L. PGRP-SA/GNBP-1#GkE > T7O77—
¥ TSpiitzle & (G L S &7, HIBECHFET S
Toll A& LT 2 L CO Y HF LR {EREEED,
ZFOWH’. TY¥79%—5FdMyD88, 7T ¥ 7% —4%

1: Input (1/10)

2: Input (1/5)

3: GST

4: GST-BmRel RHD

5: GST-BmRelish
A1a RHD

GST pull down

BT Ty eT oA #Z L SBmCactus £ BmRel D4 B {4



FTube, ) YJALF = F+—HPelleDf |
YT NVHHEE S BB IR - Cactus H¥4F
fif S, BE R Dorsal °Dif A5EMEIL L. BN
BATLTHA 7 ¥ 3 7 HAB{E A ONF- « B G
1 MIEE TSI ETHR Y v 37 BOl{n 1 oix
BEAEHLENbLLEZLNTWS, TDYay
Y a N TOTollfEH D HHEET 5 & Rel#Ii A
T ThACactus® / 7 72 ¥ 23 5 LW IZRel Bt
WL, Ml 2 > N HBEFPEICEE S
TWwAHIREIZZ Y, BmCactus 2 2 7 ¥ 7 » h A
ITid, BmRelds X UHil & > /73 7 BERIZ T Din
EmiIgmeyseELLNL, LHL, 40,
BmCactus / 7 7 ¥ 77 514 2 TBmRelA, BmRel
BB LU KHIH ¥ v /37 Bl (5 OlES i & N
0K (A T-OE REIZHT 24 0s LTY
T V¥ 4 ART-PCRCHAT L 7-#5%. BmCactus / v
T AL, axba—hL 3K,
BmRelA. BmRelB, # X UHiifi ¥ » /37 Hill{z
f-Attacin, CecropinA, CecropinB. Moricin, Lebo-
cinl.2, Lebocin3. Lebocind 9 X T Dz G 4 A
fldhTwic, SOHRPE, #43I2BWT
Cactus LRel DM ICIZHEEHBH LD TIE W
MeEZOBNI, FITRIZ, in vivoTH 7237
HHEAEH AR T 5 728 |2 Yeast two hybridik
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i ook R, Wwoo=——2MH L, BmCac-
tus £ BmRelldin vivo CHIEAEH L T4 Z & A
MaN, KIZ. in viro COMEEH 21l ¥
% 7:%, GST pull down#Exfr% >7:, GSTZ @
@& L72BmRel ¥ /37 ' £ BmRelishRHD il & >~
NI B%E"S-AF+ = TF )L 72BmCactu ¥
YRV ERIBEEE A, BmRel DRHD#HIE
EGSTORE Y » 737 HIZB W T, BmCactus ¥
INTEPREELILEZIORAZ N FHRINS
/. ZHZ L5, BmCactus £ BmRelldin vitro
BWTHHEEHLTWA I EAFHLRIIR -
2o @612, BmCactus/ ¢ 2 %7 7 71 4 3H,
77 LgtEEMluteus DRIFLIZ L TED LI %
RIBEZ TR TONERLET L7, MluteusDEH %
S5kl HEDA A ahhickG L, £oMT%2
shOa—nAh4 3B L TREELZ:. £O8R.
BmCactus/ v 7 ¥ 7 W4 23ldarbo—-NL3a
12 ERNBORBIEE <. EWICHRRICRS S
EDOTELERDB Lol bhbar bO—
VA A DA, BEREFETLTVE I &
Rigshiz. ZoRE»S, BmCactus / v 7 ¥
YNk o THM Y 2757 WO ERHIH & 1,
182 TN T b ORREBIBRRREAME T L Twa C
EHEZLNI:,

» Real Time RT-PCR T BmCactus izE & AtE 4
= BmCactus /v75™ oh4 IR

M.luteus TH#L1-15%: Real Time RT-PCR T BmCactus &#/Z BmRel LU
nEAUN\IHREFOEREREIEL
M.luteus 2 5I1- k5% 8 : £AMHBEDET

Yeast two hybrid assay : in vivo TEE £

GST pull down assay : in vitro THE{ER

HE‘I‘F ﬁi\{

/l Expression of antibacterial peptide l
&

& Da’bﬁa’?r(lth'f:l{t. EEDBEOEFTRBOELNLY
RECATLLERENOBEICEI>TEIELE:

@ RETRAVATLADETILEMEL T a7 039NIAEITALNGATE N
HATHRETEWVETEAT LI THEDETAIEESEN

B8 AA2cBIaHMy -7 HBETOBRHEIEBOEFIL



Wk, ) 7WV% A4 ART-PCR, Yeast two hybrid
@i, GST pull down#:. M.luteus® %5 D #;
BEBRESLTEZBL, YaydaunziiBir
LYW Y ¥ 7 BRBGBTOTFRIZKL., 74
24235 v TidBmCactus & BmRel 2%#i i 4 THl 1
CIERLTwAZ LR INL: (H8): =D
ZEhb, INFEFTrayda g CTEHEMICH
RENTELHHEY >\ 7 BR{ZTORBOHH
AA, BREMISHEENE DT EWI L%
RlLTe Yawdarnzlbihfaid, ALRER
THELDBRELAFREOB ALY, RiED
ATFLLENFROMICL > TELLADTIE%
WhkEZONE, BRI, COERITHEES X
TLADEDLBROEZHMEEH DT 206 L
LTSHBEEHR S b0 LS hrfm, o
NECHRIEATLADETFVEYE LT ayYa
TNEAFICHWENTE 205, FllLERs
i cEthEnicap bt hidt o s
W EHHES NI,

5| A 3Tk
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Studies on Silk Sericin of Nd Strain in Bombyx mori
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Abstract

It has been reported that sericin possesses antioxidant activity, tyrosinase inhibitory activity, cell
growth promoting activity, UV absortpion property. moisture retention ability, and high biocompati-
bility. Due to these characters, sericin is being applied to cosmetics, medicine, functional food, and
so on. The cocoon of silkworm Nd strain has advantage to the application of sericin, since it is
formed by mainly sericin and less fibroin.

In this study, the properties of sericin from silkworm Nd strain were analyzed. Sericin of Nd
possesses higher antioxidant activity than that of control silkworm Kinshu X Showa. The Nd sericin
strengthens tyrosinase, one of melanin synthesizing enzymes.

Key Words : Sericin, Silkworm, Wildsilk moth, Antioxidant, Tyrosinase inhibition
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Cultivarietal Comparison of Kenaf Fibers

Mai OHGAKI, Mitsuo DOHMAN, Junji SHIMABUKURO",
Toshiharu FURUSAWA™  and Yukio SUGIMURA

Graduate School of Science and Technology. Kyoto Institute of Technology,
Matsugasaki Goshokaido-cho, Sakyo-ku, Kyoto 606-8585, Japan
*Bioresource Field Science Cenler, Faculty of Textile Science, Kyoto Institute of Technology,
Ipponki-cho, Ukyo-ku. Kyoto 603-8326, Japan

Abstract
Histochemical observation of kenal stem shown that phloem fibers are combined inwo a group
termed bast fibers along the epidermal layer. The cell walls of the phloem fibers were very thick,
which is a key factor governing physical churacteristics of kenaf fibers separated. Fibers from Y
cultivarieties of kenaf plant were evaluated. showing that cuitivarieties belonging to Cuba-kenaf strain
produced similar fibers in physical strength, but fibers from Tai-kenaf strain is significantly weak.

Key Words : kenaf, phloem tiber, fiber evaluation
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