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Abstract

In order to analyze the sex-linked lethal mutagenic effects of ethyl methanesulfonate
(EMS) in Drosophila melanogaster, the mutagenicities from the attached-X and Basc
method have been detected. The indexes of relative lethal mutations at 2.0 and 4.0mM
EMS treated group using the attached-X method were about 15 and 2.4 times than that of

1.0mM treated group, respectively.

EMS had more pronounced effect in the sperm and

spermatid stages in the induction of X-linked lethal mutations during the spermatogenesis.
And, in the induction of X-linked recessive lethal mutations from the Basc method, the
mutation frequency of 4.0mM EMS treated group as compared with 2.0mM was more than

three fold.

Two assay systems used in this study can support mutually according to

experimental purposes, and the area of its application can be considerably wide.
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Lo

ol gk A H EdvolYdAe FETE BUF
F o oM AFH BYE gsleds Basc
Hol o AHZHe|n Wl Yo A4 A H
AR AF AR 7t5sith Bascie A€
AAZRE A& 2dlo] Jelde 539 28 o
F2A4 EQRold4E BHE £ e A4 AA
Eddo] A& A olth(Sobels, 1974; Lee, 1976, 7
M, 1979; ki3, 1983; Mitchell and Combes, 1984).

A7) F AEAC 7 AYATEY dE A
HEH, WA attached-X'¥2 4% alkylating agent
9 dalMe 25 73 Eddo)|dAde ve
WU S(Inoue and Watanabe, 1978; 31, 1983;
Choi and Lee, 1989; Choi et al, 1989 & &
2021, intercalating agent®2 AMEHI Y&
ethidium bromide(EtBr)9] Xgdl 2siMe &
Aol o fFrefHA Auie ze)E BRPou
(Choi and Lee, 1989), ¥ 7}A] 2 HEoly &
FHER AF AR JdiMe SddodA e
HAE% + fiHInoue and Watanabe, 1978; #:
£, 1980, #HLE %, 1984; Choi and Lee, 1988,
Choi et al, 1991). Bascilel 98 AAEAAME
alkylating agentE3 EtBr {3 7% =% gz%
o H3te ¥L NEe EQHOE FEIHUSS
& & U (Lopez de Sepulveda et al, 1981;
Ikebuchi and Teranishi, 1981; Vogel et al., 1982;
FE, 1983), SAEY ReFe Arle vyd 7}
dEH FES WIAME S-S Yehige
A (Fujikawa et al, 1983), ¥%9 ZA$+ FF
geia A EdWoldANE FEAde K3t
UATHFHE %, 1984). o128 54 240 £o9
FA AE, AAzre A wel AAAAG
A o= Alzle] 2 o] 29 A7} 713 A
A YetgeEA] 2AbE B £ Qe $HE 39
o] s]o] <loj(Abrahamson and Lewis, 1971;
Sankaranarayan and Sobel, 1976; Mitchell and
Combes, 1984) Eddoldo & WA GA 4]
vl s 7hE s

ZARA Y B2 S Drosophilad) 987 93
Me dA B2 FA 24U AT 549y 2
74A7b de] AMEHT ok Hxle Hee SE
FoAE JFHo2 & F dde AHE AYAT

col9%

3 F9 Y VAR GG ger gury o
2 AT FAyEg dde #4e AYm Qo
256mM ethyl methanesulfonate(EMS) #&le) 7
T, FYe WEle A3 Fold] o EdWo) &
o] Wmyh e o ETE HiuE o &
AAste] Foha & = AUTHLim and Snyder.
1968).

£ d¥oMEe D melanogasterd Aol AT
Tl o3 EMSE Az F 47 271A 9
HEAE o839 1 XA ol 4% A%
g ZAEY T obgd EMS7E AR ¥4 gAY
o Alzlel 74 & Wo] ARE YRS
Ay AdEd vinsyo

,0

2. dENE 3 gy

i

D. melanogaster®] Z£%9 Oregon-R(OR)Y
2-39% #3g 247 A% starvation A7 F
Lewis®} Bacher(1968)9] o) F&to] 24417+
EMS(Sigma Co., USA) §4& AT B3
otgj o] F wwjgle] F3d X AN =9
o] AYAEE nm EAMAT

2.1. Attached-X#Holl 2|st 24

EMS7} M2]¥ OR 439 X dAA ol A
Qo] F RS HE3Y) Y8t attached-
X $AAE 71A AFumf & yf=)e] o o
Rf=)3 A= #52, AHSHEx10 cm)F 2 20
A A= 3 E AAEYHFor symbols see
Lindsley and Grel},1968). ] (Fig. 1)o] <lgt
HARAM Hed ORY F3o] FRxez Ao
2 FiolA Avle &59 Adule Lile] @ Ao
2, 0k X A XA EFWolt FEHA
OE FiolAM 319 H&e A} E@wio] Hut
Ao weh 2HA3A B Aotk mul ¥ 24417
itk A2 #A7 & AMSH Ol transferdl® Al
ol aEf 9] attached-X %A & 48417 wit}h wA| F
"ot 10847 A4 ASHES AU o)
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= Sankaranarayani’% Sobel(1976)8] ®-&
& 497 71X AHE YAAE ¥
oA 4 X*ZM] Y gL 77702 ddo
brood A, Al 5-69A 9 A& PAHE Ui J3
S = brood B, Al 7-8¢ 2 A 9-10¥A9 AEL
Ztzt AR M Z(brood C)¢t A UM E(brood D)l
FHFE T AT o, ol dAHM HF &

N
ox N

FEol A HAeAE 24 A
Attached-X strain Treataent
29 )
P — .
< 0
| ,
F T T 1
e = —
N AN
U
fethal ? 3

Fig. 1. Use of attached-X chromosomes to obtain
X-linked lethal mutants in the next gen-
eration after their occurrence.

2.2. BascHoll ot &AM

Fig. 20 Yebd FFaw) FAd) wety 47
A&t WHg Y934 EMS7E Agl€ OR 7
£ Basc A%Y 43 497 2ol & A3
$-3ste] U2 Fi2l hetero AEY 43 (Basc/+)
A93te Basc 3% 2119 &2 @ujd ¥
Mg X gl 94 A Eddo]l A2
oFo] HAE A A AAFHET 9 Aol F
A% 2004 o]} 28 muid g ooz A}
ot olm Foo 3ol AHAbsg 7}’“ oF A

tlo

o] A AU Hag vkl RE A
AL EdRe] fETeR Lzéﬁ}ﬁfi‘:}(#i %,
1984).

471 A3 5L com meal-agcar EFHAE A}
83t 25°C & AMSAA dAEA T, dFal
AHEE EMS 898 5% sucrose &80 343t
A3t e z2Ee $IF 5% sucrose &
Hukg X34t

F249 v 545

Basc strain Treatment
Basc

P 29 x X—— 43
8asc

Fy 9 x T 338
Basc
L] T l T 1
Basc Basc
FZ < <
Basc Basc
? 8

Fig. 2. Mating scheme for detecting X-linked reces-
sive mutantions with Basc strain.

3. 27 ¢ 2%

]

D. melanogaster?] X GAA Ao EMSY XA}
Aol $29 AEE attached-XHF BascH
3] vl ZASIYEY, WA attached-X'8 o
g Ade Table 17 2ok B A¥e] Algd
ywumf & yf= A%L X EAAGe FAA ol
2709 X gAML 2Fstd VAYE o]F3 9l
XXet EA Sz doh el 9% Rl
KXYE 23lo) fn XXXE 24 £F Algsd,
YYS /A& AE E7bssith gepA A
£ XXYS ¢A% XYY F3u @A 2 A
olny, Fi8 4AL yf=9 FHAYL 7oz
QY FA A (yellow)E mA Aok oW X
X GAALe] AL Sde] fate] Hxo) wil
Au(3/%+8)e 2484 F Aot

Table 12 AzPA GA4Y broodd] @& o
Z7 Z2 AEZAA Jebd iz, gzed
7% A broodo AA & 0513914 05309 +F
o8 ZAME brood A WY HAAE oF 0519
Aoy, 7dix 05 Btk i =2 AL
viyvellow, 1-0.0) #A=} flforked, 1-56.7)2F %
2 FAARE X3 attached-X FHAE ziEs A

T AEE] ABA HE gi @] gRet

.L, tlo
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Table 1. Sex-ratio of progenies from the crosses between attached-X females and males by treatment with

EMS
Concent. Broods No. of
(mM) flies
A B D Average counted
control 0.518 0513 0526 0530 0.519 1,144
1.0 0.503 0.443 0.432 0.446 0.468 995
20 0.428 0.429 0.449 0.472 0.440 1,179
40 0.419 0.370 0.423 0.430 0.412 1,019

(Inoue and Watanabe, 1978). EMS AHai#E 2%
AMe dz HEA A Fx9 F7td we
A AulE ZHasge] X FAAAde AA EQ
o #=7 FU HASE ¢ F A, o4
WEF($:6=ab)@ EMS HZF($:8=c:d)lA
et 295 AR 3o gzl o X
9] Adl XA index(1-ad/bc)E T3ty brood
¥ Fig. 39|A vlnste B2,

N
A 8

c ]
Broods

Bl Series 1 XU Series 2 [ Series 3
Fig. 3. Changes of the index in male germ cells using
attached-X method of D. melanogaster exposed

to EMS (Series 1 ; 1.0mM, series 2 ; 2.0mM
and series 3 ; 4.0mM).

o|&1% index® A Atel AV A UL AT
A& 00] & ZolH, F39 o e B,
gA A} GRS F 2 B9 indexE 19
2 Zolg. weld A2 index #ol F45
Edwol Yol Audez Fide A& AvE
o 273 vlad 20mM A2lF-& brood A9
A} index® 0304 AEHT brood7t ABBFE
ol Al Edwol 5 AHrE dojpan,

N

40mM A E]ZAME brood BN AYFFEF 7}
A = #%9 0443 A A AAFE 2
wetd 2 AHe dhe 9 EMSe A 34
o} HA GASAM A dFgE uzod, B
o} AL DA HnF XA AW U &
#H7t A3 Ae& AlALE FA

Vogel et al.(1982)2 EMSE g% X E4
At A 2 GAAGAMY A AAF AWl
T WEE ARG 2, A dAAM 2 2
aerl Jugoew 1 dgol ANFEHETT Y
ot} T3 translocationd] f %=+ A3 F 64 A7
A HEE 1A f% HAT 3o, & AFAA
AA8 broodst WInd| Ewf wj§ AR AFA
& ¥ & AAT T A 93 MMS A g
TAME Fztg AAE GAN 7HF §& XA
E9HolE FE3HT, MNNG EA Az A
A AAY FAEAA v & (A 4TS
290 5 (Choi and Lee, 1989), ti&Zol W3t A
g9 AUl AMES vlms B X FAA G
AL Eddo] ftol MNNGY EMSET MMS
7t 8 ZAEdee ¢ £ AJY wE MNUY
DENE AEAHE dAAM 238 o & o
g fusiged, Xraye FHAE dAH ¢ 2
AFE FAL, moused] germ cellol] A3 4
Ao ME EMSY MMS EF ¥ A39 Autx
H Azt AT GAA XA Fddo] fidol
713 e Aoz nud vl Uk (Vogel et al.,
1982; Smith et al., 1982). A€ A broodd ¥
FHE Blwsd) 2Y 20mM# 30mM Aol A
o) Am7t 242k 0440 2 04128 Jeh} A¥ QA
T9 ARES F dAEE ¢ F AJG 2n
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Table 2. Frequencies of sex-linked recessive lethals using Basc method after treatment with EMS

Concent. No. of No. of Mutation frequency
(mM) Crosses lethals (%)
control 35(1,900)" 0 0.00

1.0 39(1,798) 0 0.00

2.0 33(2,017) 2 6.06

4.0 35(1,418) 6 17.14

* . Number of F: observed

ZAH8 HA broods®] T indexs 1.0mM A&
TAAE 018 A=Ho™ 20mMY 4.0mMe] %
< 47 02729 043622 vERY 1.0mM g
o HlE) 158 2 248) ol Sdi® Adl AL
FE Ho FU

Attached-X¥H2& 54 wolgdAdd oist fFe
B4 7hsshd AFHRA BEAS HiAe 4
o] AR o AE 83T Bascyol o A
HHoltk. B HFAM ALHE Basc B M-5
(Muller-5)8} 8 A%L X gMA4d B
(Bar, 1-57) %329 27019 B4 #3A w'(white
apricot, 1-57.0)% sc(scute, 1-0.0)2 7}& ZAo|
. Drosophila FRANE B4 F4A Zgo]
dojupx Fouy} el e gAA 9 ol n)
date] GAA zgo] dof AR Bascst 2o
B34 997 EAEE GHAME X JAAY
d mxzt dAgEE wug APFY A}
aakgle] AAZ A € RAolng ok 4@
MAE balancer FMAet FE2oh(FKM, 1979, H
E, 1980; Ki%, 1983). Fig. 29 %¥4e oA Fidl
A hetero (Basc/+)®] 4R A&t Basc F
2 s, Fo $3 GAA 7 Bascdl R
EMS7F Meld daxe o] §d H&E 38
2 Aoltt. weF EMSO 93] X gAA o] 84
AL Bl FEHATGE FolM A4y 3
Aers W o] ¥ ¥A "o

B AYdMe dizrd X 25 147 7\
Ao OR 2L oz ALY 219 H&=2
Basc A%9 mlaw) A= wulAlA 142 Ao
A Frg ddeh 09 ti2F € 3712 % EMS
Ao #3E ddezZ FE 98 hetero
(Basc/+) <473 1:29) v&2 E AN F

T3 Fo8 U2 HAde d £39 23
A4 EE FARIET 2 ZFE= Table 20149 2
o] 20mM HFAME % 6.06%, 4.0mM X+
M E 17.14% AT ¥ A EHHo|E 7
. dizde AH$ A3 dFd osid oF
013-017% AXE B Holxxz glor} ¥ A
qre A FEHA e Aoz JeEGTGEL,
1983, #E %, 1984). Kaplan et al.(1970)}2 EMS
25mM HzlFolA 2837% AEY XA Edo)
§ dozidy 3l9ed, 256mM# 25mM A9
739+ Watanabe®t Oshima(1973)el 2|3t 10.19%
2 2460%, L %1984 31 262%9} 15.42%
Axo XA GAA Ed¥o] WEE Yl
a1 s B Aot WiRde 4zhe ole o
o A ARde ¢ 4 A oz
Fujikawa et al(1983)2 ©uld 7ld R 45
heterocyclic amine®] 4% Trp-P-18 Trp-P-2
9] 30mg/mlel A 60mg/ml FX BN 0.24%
2 022% AZ AP EQWolE doFdn
o, 4%4 D-DY DBCPe A3+ Az Azt
F Az F A B @2 F9HY ol ¢l
Aoy gzrEt He Fxo me THf o]y
2 xR 9y d4 XA Ed9dot 2
Ade Rax AthFHE %, 1984).

U H1F(1983)= attached-X AEo] DNA
repair 2¢& FHAE T9) AlA DNA repair 4
A5E3 vlws]E 23 brood ¥ DNA repair 2
& FAALY FHol ge g ARE dof 7
FAol & FAEAZAY & 7I5A S AAbst
A<, ol BascHg AHE3E Smith et al(1982)
o A#et L A YEd Aol Lopez
de Sepulveda et al(1981)2 ethidium bromide&
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¥ ¥ BascHol 9% 47 germ cellt brood
82 AL e A= g RAIE LN, Vogel et
al.(1982)= B7FA] woldo] 23 brooddl W&
DNA repair 3% A5 d& A% vung n
At
el B Ay AlgE FHA wg XA §
Ho] AZAEL M2/t FIFE 44 AYx
jong AY EXHq gz HAH WHS 9%
»l"‘ﬁ, 27 EdRolAEd 47tA DNA
repair A& FHAE &Y AZYE HS AE F
& AEAZAMY $4 teAE AYR g AL
2 A8¥ET,

4 32

4. 8 B

Drosophila melanogaster?] F7FA ¥kA XA}
Edwo] HE A digt EMSY =quoldAdE
ZArE T

Attached-X®¥ ol 23 ZAFAME dzFd o
& EMS Hal#9 4t XAHEFE 1.0mM AT
o ®a] 20mM3# 40mM XM ztZ 154
2 249 oA EA Jeldon, £33 A JA
GAG Az HAZANA XA AWl AHrL
ta ZA 2839 BascHol A% QA AL
Edgo] F22 20mM HaZol ¥ 40mM A
oA oF 38 AE wA JEETh

B AgdM AMSE 271A HEAE AE 534
of wel Mz AUHE BT 4 slev 2 &
£9 Ex §& A0 AEHL

ila
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