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Abstract

Plant regeneration was induced in the upper hypocotyl of kenaf seedling using a 3 step-culture
system: As the Ist culture. seedlings were grown on a medium containing 6-benzylaminopurine
(BA). The upper hypocotyl was excised from the seedlings and cultured on the BA-containing
medium (the 2nd culture). Newly-developed shootlets were cut and then re-cultured on the BA-
containing medium (the 3rd culture). Successful initiation of multiple shoot was induced in the cut
shootlet stem during the 3rd culture. The multiple shoots were capable of regenerating complete
plantlets and growing in pots. For achieving a high frequency of multiple shoot formation. it was
essential to incorporate BA to a medium in a whole step of culture process.

Key Words : Kenaf, Hypocotyl, Direct plant regeneration. Tissue culture
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Fig. 1. Seedlings grown on LS medium containing phytohormones
1. hormone free; 2. 10 "M NAA + 10™°M TDZ : 3. 10"°M TDZ: 4, 10"°M BA
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Fig. 2. Responses induced in different tissues

Hypocotyl tissues: 1. Upper, 2. Middle, 3. Lower portions; Cotvledon tissues: 4.
Distal, 5. Middle, 6. Proximal portions; True leaf tissues: 7. Distal, 8. Proximal

portions.

M : Adventitious shoot, [ ]: Adventitious root, 5 : Callus, 4 ! No response.

Fig. 3. Adventitious roots and shoots induced from leaf

and hypocotyl tissues

1. Leaf explant; 2

. Hypocotyl explant.
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Fig. 4. Direct plant regeneration by the 3 step-culture
1, Shootlet after the Znd culture. Newly-developed shootlet (NS} appeared from
explant tssue (E) 2, Multiple shoot formation after the 3rd culture © 3, Dissected
multiple shoot. Shoots were initiated from inoculated explant (E) :4. Elongated shoot:
5. Regenerated plant after cutting propagation : 6, Plant grown in a pot.
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Table 1. Lflect of phytohormones on induction of adventitious buds [rom upper hypocotyl

lissues

Phytochormone added

Adventitious bud formation

Lthe ls-t culture the 2nd culture (%)

- none none - 0} - (n=15)

107°M TD7Z 107"M NAA+10 "M BA 375 (n=8)

107°M BA 10 °'M NAA+107"M Ba 66.7 (n=18)
10 "M NAA+10""M TDZ  10"*M NAA+10"°M BA 25 (n=8)
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Functional Properties of Chitosan-treated Fibers
— Color Fastness to Daylight on Chitosan-treated Tussah Silk
Fabrics dyed with Direct Dyes —

Takeshi KAKO*

*Faculty of Fashion and Design, Kobe University of Fashion and Design,
Meinan-cho, 2-1-50, Akashi-shi, Hyogo, 673-0001, Japan

Abstract

Color fastness 1o daylight on the chitosan-untreated and chitosan-treated tussah silk fabrics dyed
with dircet dves was investigated. Light fastness of the fabrics were evaluated from the changes
in the K/S values, color differences, hues, lightness and chroma, before and after 90 hs of sunlight-
exposure. As the direct dyes, CI. Direct Blue 86, C.I. Direct Brown 106, CI. Direct Red 28, and C.L
Direct Green 6 werc utilized in this study. By chitosan-treatment. the K/S values on the fabrics
dved with the direct dves increased by 15~41%. Light fastness of the chitosan-treated fabrics
before dyeing were better than that of the chitosan-untreated ones; the ratio of the K/S value and
the color differences { AE*ab) on the chitosan-treated fabrics before and after sunlight-exposure
were higher and lower, respectivelv. Moreover, the chitosan-treated fabrics dyed with the direct
dye with high color fastness were apt to show higher color fasimess than the chitesan-untreated
ones. However, the positive effect of the chitosan-treatment on the color fastness was not chserved,
when a direct dve with low color fastness was used. The lightness and chroma of the fabrics dyed
with direct dyes before and after were apt to increase and decrease, respectively. The tendencies
of changes of the hues were dependent on the species of the dyes used.

Key Words : Chitosan-treatment, Light [astness. Direct dyes, Tussah silk
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C.I. Direct Blue 86

C.1. Direct Brown 106

C.IL Direct Red 28

C.I. Direct Green 6

Fig. 1. Chemical structures of direct dyes

Table 1. Depth of shade and color difference of untreated and chitosan-treated tussah silk fabrics by daylight

exposure

B o Exposure time (hrs! a
Sample —_ R

0 10 30 %

o K/S value _ 068 074 076 083

u Increase (%) 0 101 126 227

Color difference { AE™ab) () 2.1 24 34

K/ value 107 105 1.06 1.19

C Increase (%) G 21 -1.1 108

Color difference ( AE®ab) 0 07 05 0.9

U : Untreated C : Chitosan-treated
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CH, CH, sé,ua
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| I‘\/Lj:N:N——@*NOZ C.1. Direct Green 6

Fig. 1. Chemical structurcs of dircct dyes

Table 1. Depth of shade and color diffcrence of untreated and chitosan-treared tussah silk fabrics by daylight

exposure

! B Exposurc time (hrs)
Sample — —

) 0 10 30 W

K/S value 068 0.74 076 083

U Increase (%) 0 101 126 229

Color difference (ALE'ab) 0 21 24 34

K/S value 1.07 105 LO6 119

§ Increase (%) 0 21 =1.1 108

Color difference (AE*ab) 0 0.7 05 ) 09

U : Untreated C : Chitosan-treated
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A0SR AR L 7254 . MR ol etk At k4 5 &
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BAEMOSETIRWE T, TL% S0V NENS
dhel. coFI 2k, KEELEIR, R
/74704 5 F o7 I, OKEER, AL
U, ANEFIONEL Y EOMICA T 4
SOED, B TFEEREZERL, 25CmED
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Table 2. Change of K-S values of chitosan -treated tussah silk fabrics dved with direct dyes before and after davlight

exposure
Exposure time (hrs)
0 10 30 490
Dve Sample = —
K/S Increasc K/S

_ value , % (%) valuc , % value , % value . %
CLDirect U 60 100 0 58 967 56 933 55 917
Brown 106 C 69 100_ 150 76 110.1 70 1014 6.6 956
C.L Direct U 76 100 0 74 897.3 71 934 H6 86.8
Blue 86 C 104 100 368 99 05.2 94 904 - 9.1 875
C.L Dircet L 11.1 . 100 0 111 1000 100 9.1 85 75‘5_
Red 28 G 155 100 409 124 80.0 94 606 76 490
C.I Direct U 13.1 100 0 15.3 117.0 108 32.4 104 794
Green 6 C 162 100 ) 237 147 90.7 124 765 119 735

U @ Untreated C ! Chitosan-treated
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Table 3. Color difference of chitnsan treated tussah silk tabries dved with direct dves belore and after daylight

exposure
K/S Color difference (AE'ab)
Dye Sample ]ncrf‘a:irt Exposure time (hrs)
value, % (%) g
0] 10 30 90

CL Direct U 60 0 0 25 26 39
Brown 106 C 6.9 15.0 0 15 06 2.7
C.1 Direct U 76 0 0 16 5:3 2.3
Blue 86 c 104 36.8 0 1:3 19 41
Cl Direct U 110 0 0 12 2.7 49
Red 28 G 155 40.9 0 45 8.2 113
CL Direct U 131 0 0 17 31 59
Green 6 C 16.2 237 0 L5 28 6.3

UJ © Untreated C ! Chitosan-treated

Ry TVTFRR)TVEREO CL Direct Green 6
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Table 4. Depth of shade, three attributes of color and color dillerence ol clitosan-treated tussah fabrics dyed with
direct dves

Dye Sample K/S valué [ncrease (Y4} I a b* AL*ab
CL Direct U 60 0 4897 %694 2787 0
Brown 106 C 69 130 4725 7.15 2828 178
€1, Direct U 76 0 5118 ~ 2494 -772 0
Bluc 86 ¢ 104 368 4579 —24.24 — 2698 544
C1. Direct U 110 0 4519 4553 3146 0
Red 28 e 155 409 35,83 782 2453 1397
C1. Direct u 131 0 %682 ~931 021 0
Green 6 C 162 237 2347 ~669 —038 433

17 : Untreated C : Chilosan-treated

b* ) 0w 26w » Lo .
- 0 hr | ; - [ T [
20l C.I. Direct Brown 106 e 5+ Untreated 13
oC-hrg -~ / ¥y Sp—_— 90 hrs -
»v‘a‘; 90 hy; @®: Chitosan P
28 \ ' L /
0 hr ) ”
%l C.I. Direct Red 28 ! -
£4 0 hr \
22 90 hrs :/_.:': Untreated 0 hr 128
== —se @ Chitosan
b ; : a* -30
0 i 25 30 35 40 45 -b*

Fig. 2. Changes in color by exposing the fabrics dved Fig 3. Changes in color by exposing the fabrics dyed
with CL Direct Brown 106 and C1 Red 28 to dav light with C.L Direct Blue 86 to day light for 90 hours.
tor 90 hours.

(": Untreated b*
®: Chitosan 90 hrs 4
4 /'
a* . — 2
-10 o~ 5 0
0 hr 2
_4-

I'ig. 4. Changes in color by exposing the fabrics dyed
with C.I. Direct Green 6 to day light for 80 hours.
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Properties of Cocoon Filament of Thai-original Races, Nang-Lai and
Nan-noi, and their Hybrid Races reared on an Artificial Diets

Junji SHIMABUKURO?*, Mayumi HIRATA* and Toshiharu FURUSAWA™**

*Center for Bioresource Field Science Center, Kyoto Institute of Technology.
Ipponki-chou. Ukyo-ku, Kyato
**Kinugasa Textile Research Institute. The Kinugasa-kai Foundation,
29 Kitano Shimo-Hakubai-cho. Kita-ku, Kyoto 603-8326, Japan

Abstract

Comparison of the curve of size {denier! beiween Nang-Lai and Nan-noi reared on mulberry
leaves showed that the size value of the former is larger than that of the latter. Further experiments
were undertaken whether the size of both races would be changed by the hybridization between
them. The hybridization of Nang-Lai (%) with Nan-noi (&) resulted in the size value is lower
than that of Nang-Lai. In contrast, the hybridization of Nan-noi (%) with Nang-Lai (&) enhanced
the size value compared with that ol Nan-noi, suggesting that the size of cocoon filament will be
influenced by the male parental race.

In order 1o investigate the effect of different dicts on the cocoon filament size, two original races,
Nang-Lai and Nannoi were reared on artificial diets and mulberry leaves. The feeding ability of
Nang-Lal against an artificial diet is higher than that of Nan-noi, reflecting that the period of young
larvae of 1% through 3™ instar is longer in Nan-noi than Nang-Lai, and the weights of cocoon and shell
is larger in Nang-Lai than in Nan-noi, but their values of hybridization between them is intermediate
of their original races. The size was influenced by the difference of diets, and the size value of the
cocoon filament obtained on an artificial diet was almost same as that on mulberry leaves in Nang-
Lai. The size value of the filament obtained from the silkworm reared on an artificial dict was
higher than that on mulberry leaves.

Key Words : Bombyx mori, Cocoon filament, Size curve, Artificial diet. Thai-original race
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Table 1. Cocoon weigt, cocoon shell weight and percentage of cocoon shell of Nang-Lai and Nan-noi, and of their

hvbrid reared on mulberry leaves and artificial diets.

Fadl_e - | Male
e s Cocoon  Shell | Shel Cocoon | Shell . Shel
Weight Weight : weight Weight Weight | weight
; (g) (g}  |Percentage (g) ¢ (g} iPercentage
ML Nengla 103£009 (16) | 014+002 137+17 (0802006 (20 013001 | 158=10
 NangLai x Nannoi 102007 (16) 0122002 | 113217 |076%005 (I7) 010+002 & 13719
Nm-noixNang-Laj:(I.SZ'—'"(l.U(i (16) 009%005 11511 |068+006 (16) 00900 125%13
_ iNannoi 080+007 (170 007001 | 93=13 |068=005 (16)  006+001 | 109+19
AD (S) i Nang-Lai 1128009 ( 6) 015+001 | 11610 |0832005 ( 4) 012001 | 146=07
NengLai x Nannoi | 110+018 ( 5) 014+002 | 123207 |079+006 (11) | 012001 = 148=1L1
| Nannoi x NangT.ai [091£008 (1) 0.10£001 | 111207 [063£006 (10)| 009+001 138=13
| Nan-noi 078007 { 7) 070=007  95=10 |050+009 (1) 006200l 1LL=12
AD (1) i Nang-Lai 069+012 ( 3) 007+002 104=19 |048 (1) 006 119
| Neng-Lai ¥ Nannoi [0534006 ( 4) 0042002 77+25 |046=006 ( 9 0042001 80=L1
| Nennoi X Nang-Lai [0.67007 (12) | 006001 | 96+14 |056=007 (100 0064001 11513
Nannoi 0% (2000 37 |03 (D o2z 6
AD (C) | NangLai 1242023 (1) 017£003 | 96=14 090004 (11)| 016%001 175209
| NangLai x Nannoi| 1262010 (5) 0154002 116£04 088005 ( 6) 013001 14913
| Nannoi X Nang-Lai [ L20£013 ( 6) | 014001 | 118+08 |084=000 ( 5) 012+001 11809
| Nan-noi 065+020 ( 6) 005002 7907 |051=017 (5)| 001=003 78227
AD (K) | NangLai L07+009 ( 3)| 0154002 | 142204 |075=011 ( 3) 0132001 180=11
NangLai x Nannoi[0.75+008 ( 8) 008£002 10816 |059+012 ( 5) 008005 | 132+41
 Nanoi  NangLai [091£020 ( 7) | 0112003 | 11713 |0742007 ( 6) 013002 17133
' Nan-noi 05 (1) 004 | 67 0452007 ¢ 4) 004=001 | 84+16

ML : Mulbery leaves. AD (8) and AD ([} : Commercial artificial diet, AD (C) : Artificial diet containing cellulose
as Standard diets. AD (K) @ Artificial diet containing Kenaf.
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Tl &2 h, BEOFRERIREL B -7,
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Lai@FR LY LML o, 72, MAROEEE i
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# (1) T, BYEDS160m X TOHEIZ25d,
M TIREAIZH 2o,

hBRALE# (1) &, v+ 7&F AT
(K) Tit, BB TIZ2d~256d &, fbo@FH
IERTHIL . FAABIIE O IZON THE A <
ol

Nan-noi ¥ %d 2 WIIHWATEE (S) THE
TAHE, BEMRIZIZIZE LT, AEIZBT L8
oA EALGN R Thbh, W
FTIOHEZ b MEIIRIE TIE22d THRIZTT
CicftoTH< Y, RETCERABETIZ 14U
TehoZzt', WAERATLHEFTIZHAEL>
7z, &512, Nan-noi X Nang-Lai O 4 32H
TAE, EIIEHTH S Nannoi & § AL 8

_20_



{2007) Noll

- -4 - D6Nang—Lai
= {F - D6Nan—Noi

—&—07Nang-Lai

3 —O—07Nan-Noi
z
/A .
< —0O—07Nang-Lai® *
3 Nan—Noid"
—e—07Nan-Noi & -
Nang-Laid"

0 80 160 240 320 400
Length of cocoon filament from outer layer{(cm)

Fig. 1. Curves of the size and the length of the cocoon filaments of the Thai original races, Nang-Lai and Nan-noi
and of their hybrid races reared on mulberry leaves. -+ 9 -+ Cocoon filament of Nang-Lai which was reared in
2006, - -1 -+ : Cocoon filament of Nang-Lai which waus reared in 2007, — 44— ; Cocoon filament of Nan-noi which
was reared in 2006, — _1— © Cocoon filamenrt of Nan-noi which was reared in 2007, —()— : Cocoon filament
of Nang-Lai X Nan-noi which was reared in 2007, — @ — : Cocoon filament of Nan-noi x Nang-Lai which was
reared in 2007.

5 r

- -® - Nang-Lai ML
- -& - Nang—Lai AD(S)

80 160 240 320 400
Length of cocoon filament from outer laye r(cm)

——FI1-ML
T —o—F1-AD(C)
g —A—F1+AD(I)
=} —O—F1-AD(S)
5 —¥%—F1+AD(K)

Fig. 2. Curves of the size and length of the cocoon filaments of the Thai-original races. Nang-l.ai and the hybrid

race of Nang-Lai (%) with Nannoi (') which were reared on the following diets. -- W -+ | Nang-Lai reared
on mulberry leaves, +- & -- | Nang-Lai on a commercial artificial diet (S}, =[] — : the hybrid race reared on
mulberry leaves, —<>— ! the hybrid race reared vn an artificial diet containing cellulose (which was prepared
as standard diet), — 4 —  the hybrid race rcared on a commercial artificial diet (I}, —C— . the hybrid race

rearcd on a commercial artificial diet (S), — x — : the hybrid race reared on an artificial diet containing Kenaf.
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Fig. 3. Curves of the size and length of the cocoon [llaments of the Thai-original races, Nang-Lai and the hybrid
race of Nannoi {¥) with Nang-Lai (&'} which were reared on the same diets shown with Lhe same symbols

n Fig. 2.

Edi#LEPL7:. £LT, A LRHTHETS
EHEALEAE (1) Tk, BERo#ERNE X
TS S 1 23IFMETh o725, c oA
THEHETHRETLE, BAROELRD, I
HRATLEF (S) THEINEA3d LR, mNRE
TIELA5d L RfEOZFNL D & KL o7z,
Z %2 Nannoi (2 Nang-Lai #7%CHE9 2 & AT
B ZOWFRATHE L TLEEA K. Nang-
Lai DA EM S L g h o720 I,
AN LBRB LY+ 756N L# (K) T
. BENP—FT, L2PLBRENEE(RSZL
Vil s T

S5, ALEIHREEHRE CHE LATOMA
BMEA NS HE, ALSAEE L EO@EAHE
BEFLAZLOLD L#MW34] Z LEOH#ET
%, Fig 3lCALHkIZ, BETIIEFT X ALHEE
DHHNKL . ABCRIFICHECH 7

5 A3

&R

(2]

L3]

L4]

_22_.

BT, INEY. KBRS, TEFH
(2006) - ALETF L 7= ¥ 1 W% Nang-Lai @
BEAOMEE. MR TERTET e B9 7,

25-30

B&IE -, THES, AH#HIR#H, NEFHE
(2006) - 747, ZREEALEEN LB Y
A B ATOET & @A ST 2T 70
& 105, 18

IR=9, WWAREELT (1982) @ ATHET
WAL EZEERAOFRSEIOVWT. 4k
7 (123). 73-83

Rhafh—=, S3#tEFk (1986) : ZEHFEEL A
LEHEROMEDS L UMW A &4 55
{2), 112-117



TRERAA A (2007) Noll. 23~26
Bull. Kinugasa Texl. Res. Inst

(2007) Nall

MRERY LT ATV - AY) vy b X —Dy|5RY Y
i)

Tensile Properties of Twisted Polyester * Slit Yarns

Teruhiko MAEKAWA™

*Department of Clothing Science, Faculty of Liberal Arts, Osaka Shoin Women's University.
Hishivanishi 4-2-26. Higashi-osaka City, Osaka 577-8550. Japan

Abstract
The influence of the twisting process on tensile propertics of polyerhyleneterephthalate slit
varns was investipated. The breaking strength and elongation increased with increasing number of
turns per unit length. It is considered that the increase in the tensile strength caused by surface-

to-surface [riction effect overcomes the decrease due to the spiral effect.

Key Words : Slit varn. Polyethvlencterephthlale, Twist, Tensile properties
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Table 1. Relation of lwist number to turn number

— Turn number Length of T\fi:;tu:d varn Twist number Shrinkage
(t) (cm) (t7em) (%)
100 49 266 00
" 500 M4 145 165
1000 343 291 174
1300 332 392 514
100 347 288 082
500 Ma 145 1.5]
o 1000 342 292 222
1300 341 381 260

¥ Original length : 350cm
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Table 2. Tensile properties of twisted slit varns

Varn Twistl number T Breaking srn?n gth Elongation

{t/cm) {kgf/mim®) (%)

0 200 132

5 204 133

10 202 134

A 20 205 136
30 204 142

40 208 142

15 206 134

0 183 123

5 191 122

10 19.1 116

B 20 188 120
30 200 120

40 189 106

45 200 125

ot o
— © o O e
O O o O~

1

185 |
18 +
175 |

Tensile strength (kgf/mm?)

0 5 10 15 20 25 30 35 40 45
Twist number T{t/cm)

‘—O—A +B|

Fig 1. Relation of tensile strength to twist number
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Analysis of Sericin Part Proteins — Electrophoretic Pattern Analysis of
Protein Pepitides in Sericin Fraction on SDS-PAGE by Coomassie Brilliant
Blue and Silver staining Methods

Masatoshi ICHIDA *, Takashi OKA™ and Kaeko KAMEI™*

*Center for Bioresource Field Science, Kyvoto Institure of Technology,
Ippongi-cho, Ukyo-ku, Kyoto 616-6354, Japan
**Department of Applied Biology, Kyoto Institute of Technology,
Matsugasaki, Kyoto 606-8585, Japan

Abstract

In order to utilize scricin protein of the silkworm, Bombyx mort, for cosmetic and medical
materials, it has been needed to clarify what kinds of peptides or proteins is contained in sericin
fraction. For this purpose, the cxtracts of cocoon filament by water, alkaline solution or 8 M urea
were analyzed on SDS-PAGE. and then the eletrophoretic patterns were compared between CBB
(Commassie brilliant blue) and silver staining methods. In the water cxrract, two bands of 350
and 180kDa were detected by CBB staiming, not by silver staining, instead in the alkaline extract
25kDa peptide appeared in silver staining. Tn 8 M urea extract, 4 clear bands of 350, 180, 100 and
25 kda besides unknown 5 smear bands were stained with CBB. Differently from this result, silver
staining resulted in the appearance of clear three bands of 100, 26 and 24 kDa in many f{aint bands
between 100 and 14kDa. These data was not available for 8 silkworm races, namely peptide bands
were appeared as different molecular among different races. Thus. peptide of different molecular
was extracted from cocoon filaments of the silkworm races with waler, alkaline and 8 M urea.

Key Words : Sericin protein, SDS-PAGE, Dyeing
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D&

BIR[14] OEERETIC. V50
MHREDENZX L) P EY N DNy
PNy — 0 DBBWEBBRT -0, —&IZITD
N T 5O | ZZ8 K% 2ml N 298T T10
TR, @7 VA ) B 0.1% kB b
AKERE 2ml Nz 72 & D% 98T T4, B
LU ) OB GFIEEHAL EvbhTWS
(3) Urea {&Hgdmit ; 8 M Urea #itB#E (8 M Urea
B LU5% 2-mercaptoethanol # & t10mM Tris-
HCI buffer pH7.0) % 2ml Il 2 98T T1057-48#E.
O 3FEHEOMMBFEEHNT, WELSE) 2~
Wy N B AT 7. kL LT 88k x
#ifl ] 40mg & Fve, it T, 3000rpm
TR LTHEL CLEEx )L o8y 508
o TNERE L7

i EOBEIL. H40C ORATHS L7,
BAEHEIR L7z, SEIR R A JIGE L. Sl 0 g R
BEWBTLIEIZED, ) ¥y HoMmiE:
ATz )Y 37 HiL SDS-PAGE (2
LoTHlEL., 2B (CBB#kfEE X
O§R%etn) |2k o TRITL 720

2. 4 ZEBEDEVERLZHT IREBTO
)L 8% N BRI

Bt e LT, sk x SR, # R —T 2, K

i, KER®, ¥4 %4 74 7. PAKCHON.,

NEHsib, ) Y EO S GO A Vi, %

O Urea Bl EIZ L > TR D 285 232

HEMM L7z, BB HEIZHE> T, SDS-PAGE
%, CBB #uf b X Uit 172 72,

(2007) Noll

i e 3 2 5 %8
RERRERERERE

Fig. 1. §Riethlo BT 5 Bl A e

3. &R

3. 1 SBEEOLEHOY L TIBREDRE

SRYE (I RE DBl 2 72>, SDS-PAGE (2 it
T54) 2y o3y HIM RO Ro# 2 R
BERMRET L 7-& 8 (Fig 1), Ml O3265A ]
THok b RIFRERXKBEFFON. ZOH
¥ TR D280nm OWREEE % JIE L 7R, 8
045DREIZSRE B RE % ¥ YV HIBEL % 5
ZEDBHLEME RS, LR, SREE AT EE
(24, WA R 325 A L. 280nm DOWGHE %
#ll5E L7 LT SDS-PAGE |cft+5 Z &2 L7,

3. 2 wUIUEE2LNNIVEOMEAEEERE
HEORE

Wiz, ) oES o oMM B fRE
L7z 40mg OB EBAK, TIVH ) BEHRB LU
Urea & 3 MBI OB A FVTHlt L 7: %,
L, BEERZIEL. 2O/, Bkl
W% C354mg. T A7) il #i2273mg. 8 M
Urea i #Z13279mg L e o7 WETIVA)E
i (01%REF M) v A) i LBE0R)
¥y A BoOMME127mg #100% & L T,
BUKfH, 8 M Urea i %17 7-BE oMb %
KO- HER, Bkl TI3362%, 8 M-Urea i&ii
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1 TR

TIX952% i L2z Z ko b, F/-iEOMM
OIREIR, BokiitbTlzh v F LA EOEY
o T2 7uh) iR 8M Urea fliill %
Tozb0lk, MAEEOE2E-TELTFMD
DORVWEH#RIZZ > Tw: (Fig 2)

“iLe Ot SDS-PAGE (2 L > T lEL
7z. SDS-PAGE f&, SRt B X UCBB ¥l L -
Ty o 7EEeRILL, e HEEDOEWL S Y
INTHEHDIN PRy —DiEWEREBBL, &

MR E O XM 232651/ . CBB &%
{ﬁo’li'l,j i3t o B # % SDS-PAGE (2fit L 7=
Bk (98T . 10min) MK TIZ, CBB DG

Fig. 3a) 13#350kDa £ #9180kDa®d & Z A2 -
THEY AN EDONNY FHFEETE . TV
) 3l Tid25kDa i ¥ 2 32 H DXy FAE
ETED. ESENICIERAATIRO/IN B3y —
yEerotz, 8M Ureadith Tl & FA 5
{5 F- R 2 A T350kDa, 180kDa, 100kDa.
25kDa fHEIc iV Sy Fa 44, by RiRICH
VIS FAS KRBT A EMTEL

—Fh. o (Fig 3b). 3Kk (98T,
10min.) MBTIXFHAESY 182 37 FANEET
Elpote, TA) TIPS FEED 5K
FFRIBIZDT T8RO T 237 5 FHHE
MTELH, EEMIZEAATROINY -2k
o7z, 8M Urea it Tlx, 100kDa #*% 14kDa
DM Z¥D /Ny FEIEZL 7. T3 100kDa,
26kDa K UF24kDa fil L (ZBHE & 3 &Ky F 2
BTHIENTEL, LALEHS, CBBHET
BoN8a MO 3ERD/ FITEHEDR

TAHIEIXHBEL o7

3. 3 #BEDBVWEERLEIHSIRBETO
) BRI ERR

8D % 8M Urea THit L. SDS-PAGE
CorBiEt:. CBB Ciefa L 72458 % Fig 4a 2R L
7oo WO FHIRICE SN L8180kDa D ¥ 287
Hizldb AromfiicReds, 74704 >
SHAIH S, ) L ORI HOBEIZ & <
AOHNRTWEE) Y BETIRCDY 2137 OF
EAHERTZYT. ZOMRD N IZ#120kDa DFFEL

Fig 2. 1) o 7 i o i o) HKHE
(EAs®uk, 78 ER, SM-Urea i {%)
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TS 8 7S
(a) g oKk g K

| I}
kDa kDa
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97 116
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20} 17
14

(2007) Nall

|
eain
X2
\d

kDa
200

kDa

116
79
42
30 |
20 |

14 ki

Fig. 3. itk v X 0FCBB #efs (a) L 8efs (b) 2L S8e@h/ 5% — > Dk

Wiy FhBoHLN, T2, YV VE K
B L UKERY O 3 R# TI2100kDa @ ¥
R FAHRETEI ol —H, £TO
i3t L CHALA25kDa fHED /S FAHEAE
TAHILOMBENIho72. THHDT ERD,
L) MY I3RS TEOREDOR
A EATREEEN, L)V bWy F s E
A5 ETHI-ZHMETIREL T3,

Kiz. Lo 8 Sty v 85 5y Bt
i % Al T SDS-PAGE %47\, it iro7:
R (Fig. 4b), BL D% 29 )N FHHEET
Efze ETAHH, A TIiZ CBB Heth TIIHER
TELWGTHRROEED Y 2287 232 FAHRE
TELRVWLDH BT,

4, EE

Hi#(14] Tid CBB #etaihi % v, 53R/ A
130X 8% 232 BOWBNT % T 72h5,
AFZRETIESDS-HEN T2 YNT I FALVES X
(SDS-PAGE) & HwWw/=t s 8% 237 B
FiZBWT, R QEgx B Bago@n%

HLMICLTBL I LAEETHS L#X,. CBB
Rl fRmt OB ETO L EEME L
7:. BRE4A0mg i L, 8M Urea fiHiE 2 ml
AINZ98T TIOMFE L A6 L. fhi L /-
BE, BB TCRERENEFICRIFTH S0,
A ZO T TERKEBICHWA ERFNFTE
L, BRI LTY »82 87 FORBASERIZ
o TLE ). FD7z8 St 24T B il %
REICHRL T iEniT 2wz EAVHBE L 7.
Siett | IRliR ) v oy vy B O/
RO RE A BET L o5 . 2R/ RARAETH Y,
fili 5 & LT X ERT % HIv>280nm THllzE L 7=
B fEA045% HA A3 1ud, B 4 8 Aokl
EamohsZ MW NIZ L7

WA ANEY BT EDORIEY V7 @il E
ThhH, RELFIFT714 704 LE) 22
FoTHRSIN TS, £/, &) ¥ VidkEHT
HLHT7 14704 Zi3KIZIRETT, BRiLVFy
4 (LiBr) 2 LAV A (CaCl) D& S %
HIRICERT 2. S5k, chETEY) 2T
HHEBRDODNTEM®ICRE) 74T
o4 Psz, 7o7r7—EAf ey —,
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(a)

kDa kDa
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116
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79 9
42 42
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14 =

Fig 4. FREMILE L CBB #fh (a) B LUHEE (b)

(a) : ENb, FFR=—H—,
FiiEk > SR,

(b) : Eb, SFR<—%—22, PACHON, 7 »#~—

¥, SEKx A, PLGASH, GFRY—H—-22

TI/ B TOMWDEZF5 NI HBESZLD
WEPFEINTWAI LA ERTWALL0].
FIFETIE 7 4 704 UMD & 8 3
PEEIY—=F o bELTWALD, fHHHIZT 1
7u4 CFBEH LTV TIIERICERE X7,
ZFDH. 8M Urea BMTIE 7 1 704 X%
HMLTETWAWT L2 TR CHERE L 721,
FEEIZHL Y #MA T

9. MBSO E W TBKT., 7

#11) W, 8 M Urea igHidh #47- 720
HEOBREOREX, 7uh )b, 8M Urea
MHBEIER L2 Lo, Jhuk, EE»S
B EI, ) EBRIFEALBITHLT

LEoltzdd, 714704 Y ALE220%ZFLDT
BLILUDBHERL ol ThHIEEZLR
foo —7F. BUKHBEOBBEIZ, NADKEZ R
THY), o= HECHTE) Yoot s
TWiWwWI EERLTWA,

BB R 2 1% L /2458, CBB #efa L §flisfn
TIHALPIIRL L Z AL 72, B Z1X. CBB
Yeto DA, BN TIE#350kDa & #180kDa
DEZAIZIsT L EST I Ny PO T

PACHON, # ¥ —¥a,
/NEALSib. CBB Bt 7V O il 1 KL 5rF ik~ — 71—
Ya, KEBH, vV R Y4 A4 T7147. KEERE

R, VSR, Y4374 7, KEEF.

&, 7o) i Tix25kDa fHific
FOFERETE /205 EURNICIZAA TR/ F
Ny —rbkleoize 8M Urea il T, W4T
I 5 K5 A T350kDa,  180kDa,

100kDa, 25kDa ffiTiZigvi/iy P& 4K, H5r
FRERBIZEHENY FEHSEERTHIEHTE

7o —H, REBEOHE, $K (98T, 10min.)

MM TRIEAE Y 230 3 FHHERTET. 7
W ) il TR 4 F 3D & R F RIS DT
TEERDENY 13y 13y PR TELD, £
HRENZIZA A THRONR Y =2 572, 8M-Urea
M Tid. 100kDa #*514kDa DM (2 Z D /x

R L 7. $ T3 100kDa, 26kDa & UF24kDa
iz 2 SKRDN Y FRfET A ENTE
720 ¥¥(2, CBB #«fa Ti225kDa i1 1 A Bk
s FeEEZONTVELON, HikIZL -
T26kDa M UF24kDa O IZ[XB T & 5232 FT
HHIEDPHLDE Lo -EFHITKE W,

CBB #0836 (3l 5§ % SDS-PAGE (2
ftL-oick L, SgEoBa33265c AR L2
flit % Fve 72, SDS-PAGE (2B TR A
BRIV FEIDY 32 BOELR ) D7

& rINg N
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Cy WWHEENBONhLLEZONDL, FD120
2, fiHf o % SDS-PAGE |2 fit L 7: CBB ¥
B Tid25kDa (1iLIC 1 BKD/N Y FLAHERTE 2
o lzht, 2MEF/M L TSDS-PAGE (Zfik L 72 R 3
BT 2ARIZTBEL L EZ NS, 2B,
Fig. 4a ® CBB $a D5 Tlx, 25kDa L oif
VXY FOERIZIERIC#HSy FABEE NS
Bobdd, ZOW Y FHEYE TO6kDa
D3y FIHY T o2MaEE b Z 2L 50555 CBB
REOHE I REART2EOINY FHBNS
Zeidlherot. —#ICCBBRETIRED Y 218
JEL—HICRB SIS L EbItTvwAA, 26kDa
DY 37 it CBB Tldfets ShiZ { waf et
NEZOLND, TOHHIAHTHHH. Bkt
D) ICBLEY) L ¥ 7 HiXCBB Tl
et Xz Voh b Litv,

—75. St TIICBB ¥faCR N85 T3
Wot) Ly bbb TWS 3RO/
FERTEURICHERT 22 Lidth e o,
ZORHBIAHTH LM, ¥ N7 HIZE->Tid
HEBTRENIZCVHENHLZ EFMLNT
B, IR BOBBILEFDOLE S %
BHEWEZ MMV EZ SIS, COZLIZH
LTREFZBERLZTNE LR LWRETH S,

T, TN ) EEHOBE, SEaIZA A
THRDKEEN A SN ENST VA ) B
LoTKRFEDE) VoG EnTLES/LE
2o, LAL, Moy MM TE2LT
AhdHole TNHOIRY FiX, Tbd ) BRI
B ewg 278 L i3tk A -
7o, SR ENTICE- )y sy
ThoLEZOLND, Gk, FY 7 HDT 3
JBRV| AT TAZLICE-T. WFRTH A
PEEHSMZL v,

—J. 8M Urea &#flith T2, etz
ZHMbOY, PemEo@nIZLoTHBETES
¥ NNy FORIBWA RO L /zh, T
hoREFEIzBWTL Iy =Ty FERLR
2o E72, #HRIZIIRE Lozt 3TC, 24K
M L 22k & 612020 DEKKE) Sy — 2
B AHZ LK. ZDZ LI, Urea it

(2007) Noll

BEiot) oy oy BOKSFALEBIVT WL
LILERTLDEEZOGNI.

sericin LB{EZT 1A T 4 ¥ >~ 7 ##T330kDa.
284kDa, 123kDa, 76kDa® ¥ » 32 A2 %8 T 5
LEZLNTVD, MR THRNRL T8 Rk
DOH A IDWEHNTEM UrealBifilc k> TEY
Uy 8y WAL, SDS EAUkE)/ S Y —
R B4, CBB Rl & » CHERRE S /s
BLoFROKEVH3IB0kDa 0¥ > 737 B,
sericin B FHRD Y 32 BT BVWH LS
ENnsz, 72, 6mMIEAEL TWv/2100kDa d %
T DR ERH R KERFIZB W THED R
Hehlhotzh, £V CEBTRMO 7w
BAREL BB SLNY FNY =R Z EHHE
BTEILE, LTI NI Fon
Y= DR B EHHEMI ol L,
) v HEOBEFFGEICL s TRES 20
O, BRIZFRELTHEBATIA L v /&
NAHBATAHMIC L > TR Z00 . BHIEAH
Thb. LHL, ChFTELOHRENE) ¥
YOWMEEIT-TELN, D1 HRHLIERIC
HuTZWwz®, TORRYEN A LB TIER
Lhwnkw) ZEeDBHLDPIIR 72, S5, I
R L7: X912, CBB %t & ol Tid et /sy —
YOI RE B Ehs, BRAKBEEH VA
L)Y 3 BOBT T HEE. B
FEOREE+TERL 2T IR 6%,
WEDE) 2 Y OFFETIE, sk F7
L (LiBr) AHWERTWAD, SHidhHIET
HhH, 74704 bBHLTLES. LPL.
74704 XIZHSH (300kDa) & L§§ (25kDa)
MIANT 4 FEET240>TEN ., S/ vy
7 7 —2& T TV A 2-mercaptoethanol T OF
BREYLILELSL, B VICHTRIILALD
WERTING 2005 FRD Y 737 HITEHR X
NTX7:, #RPSZE) 2 OS> T-HIROTF
FbiTbh/oh, CBBHAIZ L 25 FROKE T
hHolzfzh, COREAEDAAaRLRHBEN
L25kDafhizd > FIZ 1 X THL LEDbDILTW
7:[16]. & AH%, SMERML AR TIX, &
1 DS 2 SRR 212 & - T26kDa & 24kDa O
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Environmental Signal Transduction in the Silkworm, Bombyx mori
(No. 1)

Motoyuki SUMIDA*

*Center for Bioresource Field Science, Kyoto Institute of Technology,
Ippongi-cho, Ukyo-ku, Kyato 616-8354, Japan

Abstract

On April lst, 1996, a study was started to answer the question,”Is midgut sucrase activity
changed in germiree, Sth instar larvae feeding on an artificial diet supplemented with sucrose?” The
answer was completely unpredictable to anybody, including myself. However, the question is a kind
of question of which answer had to be obtained anvhow. Fortunalely the experiments disclosed
a physiologically significant phenomenon. The midgut sucrase activity was suppressed in dose-
dependent manner up to 69% in wet weight basis in healthy developing larvae, which was assessed
by a normal increase in body weight of the larvae. Interestingly, a complete suppression of enzyme
activity was not achieved even at 6.9% sucrose and the low but significant level of activity at day
1. the bth instar was retained and maintained throughout the feeding period until dayv 8, the dav of
end of feeding period or the day of onsct of spinning. The reproducibility of the phenomenon was
confirmed in the following years. Also, the meaning of the phenomenon continued to be explored,
In 2006, an idea formed in my mind, ie, the 5th instar silkworm larvae receive in midgut cells
environmental information, such as solar irradiation, rain fall and carbon dioxide concentration, in the
form of sucrose concentration accumulated in mulberry leaves, a sole natwural diet for the silkworm
larvae, and that silkworm larvae make an outpul response in the form of reduced production of
sucrase protein in the midgut cells. This is indeed a discovery of signal transduction phenomenon
in midgut cells in the silkworm, Bombvx mori. This is another achievement in discovery of an
outstanding biological feature of the silkworm larvae, Bombvx mori following the earlier discovery
that ailk gland of the silkworm, Bombyx mor: svnthesizes and ulilizes silk digestion proteinase, named
Bombyx cystein proteinase of silk gland, at each larval molt period in the lumen contents of silk
gland for complete digestion of secreted and accumulated silk proteins. fibroin and sericin, and in the
feeding periods. within the lysosomes in the silk gland cells for digestion of subcellular organelles
and proteins transported into lysosomes Lo support extremely efficient silk protein synthesis and
secretion in the silk gland.

Key Words ® Deitary sucrose, Midgut sucrase activity. Suppression,
Environmental signal transduction, Bombyx mort

*as U T L= FEWER T « — L FREREERE 5 —.
616-8304 SEBTHE LTI — 40T 1, E-mail : sumida@kitacjp. T 075-861-0735
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