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Integrated assessment of long-term cosmic radiation through
biological responses of the silkorm, Bombyx mori, in space

By
Toshiharu FURUSAWA

Abstract: Sensitivity of Bombyx eggs to a heavy ion beam was estimated from the frequency of somatic
mutation which was shown by the white spot (s) on the black integument of the fifth instar larvae. The num-
ber of larvae with the white spot has been clarified as index of the frequency of somatic mutation incidence.
The frequency was the highest on the day 2 eggs after the resumption of embryogenesis in the diapause-ter-
minated eggs. The somatic mutation was induced by the irradiation of Fe ion directly to embryo.

Differential-Display-Reverse-Transcriptase-Polymerase-Chain-Reaction showed that the irradiation of Fe ion
on the day 2 eggs of the resumption of embryogenesis induced influences of gene expression, suggesting that

the influence of cosmic rays on the gene (s) could be estimated using Bombyx eggs.
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2.1.1. M¥BLUTE
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2.1.2. R
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BOBEHIE {, 50Gy (LET: 13keV/um) O CA 4 > ¥— L% BA L7241, 91 % b OB csE Lz, Rk
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Thbb, PP OKIRIPZE, FEYP25°C 1210 H AL, KIR2 S5 BEES Y H720125°CIZ70 HMMEE L. R T, K
IREFEZ & Y FEEICT A ORBRLIEL 226, 25°CIEB LIEDEEF»HH S/, LT, 202 H#IZ0Gy, 0.5 Gy,
30Gy, DCA*+>»E¥—2Au (LET: 100keV/um) %S L7, CA 42 U — ABSHE O HEF T 25°C THREEL, |LL7%hm
#5HH E CTHEE L CHBEATREICERERE RO (K1), ZOMHKE, RIS LI, BIZBE LI s
WM IR A RAT L ) B TR L 7.
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TermoScriptTM RT-PCR System (Invitongen #L3¢) 7' b 2 — ) 2Ht» TGS (RT JE) %47k o7/, #LTC, &
5 4172 ¢cDNA % >, Fluorescence Differential Display Kit (% % 7 /34 4 #184) [tJ§ @ Rodamine #Ziik 75 1 < — (i
0 580 nm, HHEE © 605 nm) & HIWVT, PCRINIEE Y, 10 X PCR Buffer 2 ul, 25 mM MgCl, % 1ul, 10 mM dNTP
Mix % 1 pl, 10 uM 3% Downstream primer % 0.5 u1, 2 uM Upstream primer % 5 ul, 1st cDNA % 2ul, D.W.% 8.4 ul, 1Taq
(recombinant Taq) polymerase (TOYOBO #1#) % 0.1ul #{R& L7z, PCR &%, 94°C - 2 MO #ALELf:, 94°C - 305
[, 40°C - 240/, 72°C - 1Ml % 344 A 2 )V, JfRiZ72°C - S5 MHER, 5°CIZE8% LAz, 2@ PCR IS 20 ul 12
95 % KV A7 3 F—20mM EDTA % 20 ul A, T2 ICHHEL, 97°C 12 3 4 MIZLIR 417 - 72,

PCR SUCAERRIE 7T MIRFEMRIL6 %R 72 )T I F&VCHE) (15mA, #1ERM) L, YVEDONY FEELFa
F—=A ALY+ —FXPro (HA/NA A4 T v F) THH, L—%— (632nm) T, FhitedkE 580 nm, ik E 605 nm
Rodamine % {41 L 72 RT-PCR Differential Display {% 12 & o T4 U 72315 DNA Wi i O R 2 177 - 72,

2.2.2. R

FEIR DR % 25°C (2 14 A MIPRAE L7278, 3+ AMSCICHET AT LI L o TIRIRA S HEES €72, ZOII% 25°C IC
BL, BORELHEMSE, ZO2H%KIZFe A+ E—24, 50Gy (LET: 200keV/um) #B&H L7z, # LT, BRE 120
M IC RNA bR L, [HES L O] 2R Y, cDNA 3RS &2 2 Lo & » CRHE TS & R RIS & o
Bz oWwWTHE L7z (R2). %3, Rodamine £k primer (3 5 FHHH VW72, FOMEE, PI2 794 ~v—%HWizgs, H
WREITR LNy FHEBEXKICBWTEERE B L Twi, ZHIIKL, PISBLUPA 2T I94 -3 5L,
FricmoNy Pt sz,

KT, BEEZOWEE 2 HEHOIE (day 2), BE2H#%, 4 %%, 6 H# (day 4, day 6, day8) 0¥, #h&Fhrb

FORER, BG4 H% (day 6) BL U6 HE (day 8) DINI BV TH /2 % BEFHB (HWEA) 25922 5 2 L2350 7.
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2 JEHIZ BT D Fe {4 4 v ¥ — ABE O {5 T

FEBUT AT TR (B4 12 B %) B3 MEMICHET B Fe £ 4 v ¥ — A B4
HEGTREH RS AR 2 Bk ETRBUIC R TR
C @ iEBags, 1 BRAHX MHEE R 2 HRICRE, 20121
HWiz27 9 A < —0OFisH % (day2), 2H (day4), 4 H (day6),
P1: 5’Rodamine-T,AA-3’, 5-GATCATAGCC 3’ BXU6 A% (day8) (2HI% R,
P7: 5’Rodamine-T,AA-3’, 5’-GATCATGGTC-3’ C | EBRGE, 1 BEAHX
P12: 5’Rodamine-T,AA-3’, 5’-CTGATCCATG-3’ Hwizrs4<w—.
P15: 5’Rodamine-T,AA-3’, 5'-GATCAATCGC-3’ 5'Rodamine-T,AA-3’, 5’-GATCATAGCC-3’

P20: 5’Rodamine-T,AA-3", 5'-GATCAAGTCC-3’
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RISEIZE T, BRFHEEMBE s ESE e y DA EIREL, MEICBHINLZ LIRS, WhOWAENL AT VS
—WRIZL o THFRENDL DO TR o7,

E61, RIREEEIIZ 25°C i L, MOBFrHMSIE., ZLTHM2AB I AT Y-z BET2Z EI0L
5> THRIZFHEBICRIZTREICOWTHRE L, Z0O#E, B 12 BHEOINCB W CRIZTHEEMG S, 5
VIZHRET 4 BRSPS N BIZF 0 D5 LR L. 4%, COREFORMNEELMICTLIEIZL>TIH
igfEE L, BEHRE L EIHEOMELHLS 21T 5.

B R R K
(1] HHE - G - SARET - BEARE - RERE - AREF - HROAH, IBE - AREE (2005) @ 7 A
EEFEHOBETFRBIRLIITENTROPE HBATFHEMHARE 90KE  FRE p3.
[21 ARG - G - AT - BRAEE - REMREG - KRBT - HAROAA, BE - GEENE (2005) © 74
AR COTE B L CER THEERN ARG ET 28 48 R KWE 2 54 pp. 139-140

This document is provided by JAXA.



