gz HREM (BM) 9
AEEMT b

Analysis of Deleterious Genes in Cheju Natural
Population of Drosophila melanogaster

ol & BEE H BN _XoE B F

MK BH KB 9 506 5K
M E F £ W

19864 H H



ZE ] 2 WS BT

FMKRBE BHE A

o1




ABSTRACT +-+veseeereeessresesemsessssssnssasesssasssssasssssssstsesasssesastsesessssaassacs sassasssssssssass 1
L. FE B ceeeeeerereueesereessesesese ettt b s 3
M. BB D HEE  ceeeeeeeeesemerssensesens sttt st e 4
L. B Kb ceveeeemeerermsemeeie et st e s 4

Q. 5 BE  ceeereeereeceerereereensseneneens ettt e s 4
1) AL BIETO] BGHL wvororererserererermsmaseseseesee et 4

2) FIHEATZD] MG cvoveeerosessessessesseenmsesies sttt s 5

3) M UERIE T MBI -eerereeorrrerers et 5

3. ] T ceeeeeeeeeereeesereseerseereeeieesatieeset e 6
DI, SE B FEL oot e s 7
1. A RETO) S reeererereersesmrmsesesentinessterst st 7
2. Lethal gene 8] FIHERLES --vreverorsssasseriaiainecensiosnsisssini s, 9
3. RBEBE T O] BHHE oveeeeeeserenssrssesses sttt 11
I . 5 BE ceeeeeeerceeeeeeereienes et s 13

V . References .................................................................................... 14



ABSTRACT

Analysis of Deleterious Genes in Cheju Natural
Population of Drosophila melanogaster.

Lee In-Kyung

Biology Major
Gradurate school of Education Chem National University
Cheju, Korea.
Supervised by Prefessor Kim Won-Taek

The Research on frequencies of deleterious gene and sterile gene located

in the 2nd chromosomes of Drosophila melanogaster was made with specimens

collected on september, 1985, from three housing areas in Cheju city, Sagwipo,

and Hamduk.

1. The frequency of the 2nd chromosomes containing deleterious gene was
31.59% of the total of three groups. This represents lower frequency
than those found in other industrialized areas of Korea.

2. The ratio between deleterious genes and normal genes (DN ratio) was
0.4595.

3 . The allelism rate of lethal genes was 3.57% in Hamduk, 0.00% in
Cheju city and Ségwipo. The elimination rate ( IQ%) of Hamduk group
was 0.0037.

The population size and 1Q? value of Drosophila melanogaster from the




Hamduk group were smaller and lower than those fram the Banwsl,
Anyang, and Ulsan group.

Frequencies of the sterile gene of the 2nd chromosome were 3.03 % and
4.55 % in female and male respectively, and 1.67% in both sexes.
These frequencies are lower than those of the three mainland groups
(Banwél, Anyang, Ulsan).

In conclusion, it was assumed that there is correlation between delete-
rious genes and sterile genes located in the 2nd chromosomes of Droso-

phila melmwogaster population, and that the environmental changes of

Cheju island were less progressed than those of the three mainland

groups.



I. ¥ E |

£%0 BREM REL BES Wl Hkde AR UG 2 F R
el F AERETS SERELE RAEIHE AREMAN BES A RED
R REMEE WY 5 AL Aol oo A& HEZE ¥ South Amherst
WwrHel =Fxue] JAdd RAEY FHEBFRE T O F RBE #®E (Ives 1945,
1970; Band & Ives 1961, 1963, 1968)7} U5 HAo|A = Hiroshima Mol cf &
% Minamori & Saito 1964; Minamori 1967, 1969, 1971; Minamori et al 1973)
9} Kofu-Katsumama Mol ¥ 3 #%& (Oshima 1962, 1963; Oshima & Choo 1972:
Oshima & Watanabe 1973) 7} ¢t} 12] 3 Egypt 4@ (Dawood 1961) 3 Gold-
schmidt 5 (1955) ol 2|3t Israel @] AEH Mol W3 HAR & o U
t} (Ref. Dawood 1961).

Selvel =gz £l HAA = Paik (1966) o <&l M & - FFAdN A
& HRE v 2alo] REEM(FE 1975, 1976, 1977; Choo & Lee 1976; F 1979),
SAR G 1979) F LA Em(E 1979, 1981 ; § 1979), =22]n # (1985) ol
s KFEEMe FERET FHE/ BE H#5E v Ao o1& BWEKRE

S|

A eZzxoe Jae] HHBRFERT BHEE FA FobA ool WA

BMEA 2ol del @y R o3 HRES Suh & Sung (1983) o] 1981
£ g BME 470 (s, AAE, Y, 99)9 AERET HES AL
st S8 E] AR vin, ®ES Ho] AUt

A AR 8RE =292 (Drosophila melomogaster) WMNE HM2] R&

M -MEel BRES WE 71282 dnd HERETS THRETS HBES
A#EsSAL



I. #% 2 HEk

1. # #

A Wl AT =Fx e (Drosophila melamogaster) = 19844 98 S

AM skrel dA EMAER 3@ BRGEAFA AAL P EEfHdA AF e
<7 108 fEES MH2 sto] EoRefgd KA A FEABMT S THERM
FE Sz Ao

2. % &

D HERET S B

GEd =Fxoe] gl dd fRAY AEREBT] HEE BES 9
3l Wallace o} Cy/Pmixg FIMAct ol FHikold Fy o f@Ete7E 200 vke] € o
7HA EE R (F 1979) Fyoll vebd fEEgemel o & EwMEE + 4 o i
B&ES Aldtsle a6 wet g3 o] 59 2 Uy

Lethals (L) 0.0~ 1.0%
Semilethals (SL) 1.1~ 16.7%
Subvitals (SV) 16.8~ 25.0%
Normals (N) 25.1 ~42.0 %

Supervitals (SUV) 42.0 % ©]3
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Fig 1. Mating scheme for isolating 2 nd chromosames fram natural
population. +' and +” stand for 2nd chromosomes fram
natural population.
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Drosophila melamogaster °] pure line 02 A fitto] % Oregon-R strain oA

SfEfEet SHEY MENS o Lhhe] BAsW ERERE AFEHAn HHhol
B Ake B BEEAA Al ghdo] BastA Fow Hopmol 4
HAMRET S 7HA 2 de Ao RFaAc F, E#MEIES] IR T FHCRE
F BE S w3 HEd [ s

3./ L.

A KBRS 229495 BE 25 £ 1CRE 70 +10%° ERENN SR 4+
LS At f\E sk o
food = & 100 fA% agar 6 4, corn meal 100 ¢, dry yeast 25 ¢, molasses

80 cc, propionic acid 6 cc, & 1050 cc & @ 31},



1. A ERNF HE

PG =323 (Drosophila melanogaster) HREBM BEY L4 K5

BET LRILRET HES BED KRS E1H 2o

Table 1. Lethal gene frequency (%) of the 2nd chromosomes.

Population | yo: of | g SL SV N L+SL
Cheju 28 8(28.6) |1 (3.6) |2 (7.1)] 17(60.7) | 9(32.1)
Seogwipo 49 10(20.4) | 5(10.2) | 2 (4.1)| 32(65.3) | 15(30.6)
Hamduk 31 8(25.8) | 2 (6.5) [ 4(12.9)| 17(54.8) | 10(32.3)
Total 106 26(24.1) | 8 (7.4) {8 (7.4)[ 66(61.1) | 34(31.5)

MAHEREE HR x° 22 4.0320]1 HmEE 602 A £@ER 2R:= FHE
k2] dgkeh. & M BIER T (lethal gene) o] S WM 7L 28.6 % FEEH
7b 20.4 % @Yz dol 25.8%E UElWon] P FERMTF (semilethal gene) 2]
BES & £ 3.6%, 10.2%, 6.5%2 Jehlo] HERETF (deleterious gene
= lethal gene + semilethal gene) o] HEF+= =5 30% M Eoldch 2#mos
M=o BILRETS BES Hole Fdol #Mmslc

Feluet =gz GREE FIREE 1 AT RET U3 BEs AL
2SS v 3l (Paik 1966) T b7l Sol & %, 24, LA L@ da =
2 ol FojAvh wHREES 29 HETRETY EESL 19714, 27.7 %ol 1977

4, 48.6 %= WA PALES 19774, 25.9%0A 19804, 39.4%= 1§



Aol MES Ak T 1U5F Lk TELOF #FH e 2AADE 1077
ol 46.2%2] BES Hol T - (L2 El Wsloirle MEHEA ©
A BERET HEI AL BmEASol wEEA(F 1975, 1976, 1977,
1979, 1981 ; Choo & Lee 1976 ; £k 1979)

F MED WNBEES AERET FES 99 A LmECT YA WA U
Ux glol MMBE b7k ASH REmLI) @ gAY 4B Hoz B
MU 28 AEEmS HE 34.8%(E 1985)MTHT WME KM SE
7} e Aoz vehyr}

Suh & Swg (1983)0] W3t KRS MWL o WS SWEM] HILRM
Fo HEE & AEAA 1.3% o WA Uehdt HERETS HEES MM
02 Wrol B ol M3t 38.2% EEM 52.4% 9 50% M 36.4% 28
12.9%A 2 & BES HRE 248 31.5%=2 WA AA dehgoh 09 EE
#EEDL Mng et 2 2R 4 2A dehdEd ol W& EEE
27 do] mAEEY) G0l U Aoz BHNUDG 1D LFE KM
B 31.0% (Suh & Sung 1983) St & FAACIA o BN £M) HE = BN
wH(ERE, 4, 2H, AESADRG Wi Yeun dold Aud @pg
zotel BAKEMS AERET AE 24 dehun 992 ¢ & YUt

HE xR KW RAY AERBTY HERE SR & @AM 2
ol7 WINGBEEE B RE4E L AT RETE HES vRASY MME Hmel
#E= A& Hiroshima #3% (Minamori et al 1973) 3 Kofu — katsunama #ii% 2]
1970 ¢ 7 (Oshima & Choo 1972 ; Oshima & Watanabe 1973), :LE]EL Egypt
$e@l5t (Dawood 1961) 7)o} w]%abA) viebsbeh, whwlo] Israel 4 (Ref. Da-

wood 1961) 1938 4E5-E] 1952 i 7pA12] ¥ South Amherst £ Ee) 37 (lves 1945,



1950) Bobe WA Wokm 1953 4 Llsg 1969 4 Alo] o] #pE (Band & Ives 1961,
1963 ; Ives 1970) ¢} A< et
5l pfalt o] MEF oAS vluslyl st F#ERET (subvital+ normal

=N)ol| W& HE’{ET (lethal +semilethal=D) 2] H.Z%Z A& DN ratio

= 329 g
Z F#EANA Adolx DN ratios 1971 ol A 1973 EALo] LEEM] HKE

Mo =7 vehdon 19744 Ll BoE AR @A UElddh (i 1979)

Table 2. Deleterious, Normal ratio ( D,”N Ratio ) of gene for 2nd chromosames

Population No. of Tested Chromosomes D N DN Ratio
Cheju 28 9 19 0.4737
Seogwipo 49 15 34 0.4412
Hamduk 31 10 21 0.4762
Total 108 34 T4 0.4595

2. lethal gene M2| FIEEfIH

=R2HARETS] RElE MEMES HME 2 EmE] 2.50% (Suh& Sung
1983)2 ®ag vt oy & #EolM £MAIE BES SR FHADAMT EK
FmE TR FEMS 7EA 2ol Ve 3.57 %2 REMFES 2dn AF, AHA
T A% 0%ATHE3). oAy L@ REfked & BEE ol A
A& 2717 A7) el EAEE o Aoz BME 232g ol dd o



Table 3. Allelic rate of lethal chromosomes isolated fram the matural
population of Drosophila melanogaster in Cheju Isl.

Population | No. of Lethal | No. of cross |No. of Allelic Cross “'e'é;))Ra‘e

Cheju 8 28 0 0
Seogwipo 10 45 0 0
Hamduk 8 28 1 3.57

ERES sl EAxa7lE gustd A4 RE ARS #A7MA Exs
Hotol & ety Azbe )

Crumpacker (1967) &} Minamori & (1962) o] HERET MES AEMES o
83 £mM=719 el wel B of EME FHA DR 28, &4, LEREMO|
HERET HEZ 20 FEEfFe]l @A deldn Qlol ol Al Mol =714 o} #
Me dH3De 27171 &4 Ao Yzido

Homozygote o] k& IQ & B oA 0.00372 FEHS A =uI(H4)
ol &2 BHA%MS] zuiz] HvlelF 37 Flel7l MukAGE RS 0t o] K
EFRETEZ RY £EA 1Q° 2 BHA oo AN HERET SR EHmMeE A
sl Hatz mm=lo] 1980 4, 4 f %£@mo] 0.0027, 1976 42, ZEEMo| 0.0028,
1976 4, &b gl Al 0.0020 o2 YelpA(ZF 1975, 1976, 1977, 1979, 1981;
Choo & Lee 1976 ; fx 1979) 4 B/#AANA dojx A del 0.0037 By g}
ot ole YT HEEMET HEV Fou MEfr el A Yehd dj#e A
o7 #dHAr F3 Suh & Sung (1983) & &S5 =3 dol MMAEMET 1Q2 9

o] ¥vn Rausged & @AY 1Q? g ol9 dX Y}

-10-



Table 4. Elimination Rate ( IQ? of deleterious chromosomes due to
homozygotes in Cheju Island population.

Population Deleterious gene Frequency Allelism Frequency 1Q?
Q@ D

Cheju 0.321 0 0

Seogwipo 0.306 0 0

Hamduk 0.323 0.0357 0.0037 -

3. THERSTO BB

w3z vte)e] EIREME homo {Ldte] RES 4 THBRETS RS X5
o ok #HE AAGRET MES Y del MR =% Bt THEET K
= AEMZE 7P 2don MEAHS AHEmMT of 4%E YEde

@z o] BREME SR KRAY FGEET B BRS #ARe K
(1979) o+ £ (1981) ol o3l Z#&, &4F, 47 @M a3l HERETS HE FE
o} A ol FoiFlch ol E° HRS viwd HYSuwl EMEEM FHBET H
Ee BR o= £mMuath A Jethvda o ol oz FERE T A4EME
Fol #E7E HMRGRE 7l e Aoz A48 & 4 A 221y Dawood
(1961) 7} W g Egypt 4@} vlw Ae FAERET HES vlsht AgnR
T BEE RolM T BETH ARG Sl Ao YEkog metd, o
T RIET o MR PAM CS HEA B LEV Jvn ENEd
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Table 5. Frequency of recessive sterile genes.

Population Sexes No. of Chromosomes No. of Sterile Chromosomes
Cheju Female 19 0¢0.00)
Male 17 1(5.88)
Both 17 0(0.00)
Seogwipo Female 30 1(3.33)
Male 31 2(6.45)
Both 28 1(3.57)
Hamduk Female 17 1(5.88)
Male 18 0(0.00)
Both 15 0(0.00)
Total Female 66 2(3.03)
Male 66 3(4.55)
Both 66 1(1.67)

-12-



V. =

1856 97 MMAEA 38 WA MM, AEWHET, 222 S99 4l
M gEd =2z 2] (Drosophila melamgaster) %Mo £ pplol HAHo]
U HERMT £ FHGRET HES A&

1. AERETE RAST e BoRe@e) SEE 28 31.5%3 Yo
°lAe TXftd AR ARt WA JYeld Ao MG ASH RES(L
7t o ARl = d HETHAY] R Aoz B

2. AERMTY E¥RETHES K D/N ratiot: 0.4595% ).

3. BIEAMTHES allelism rate = P do] 3.57%, WMtist EEH=
0°lAddt, BEFERTFE AT £MA elimination rate (IQ?)E= 35 o] 0.0037
2 ENMEATG. AERST #ES) RAEMES olgstd Pz oe] £me =
718 A BH 0, ©%, SHEE] 37180 wHE F93do] zte o
2 yvetych IF 9 g o A #mB o wokc)

4. Bl AT U SHTHCRETS MELE 208 MYl 3.03
%, HHAHOl 4.55%, 125 RERMES 1.67%= Uehktc ol SEE A%
AMTo) e} -l BN A EECEE, £, $DRT Dol of T &
BTH AMMES 28 4 dou oS BE WA B 4B/ Ydn 42
A e},
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