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ABSTRACT

The Frequency of Lethal Genes and Cytotype Distribution of the P-M System
in the Natural Populations of Drosophila melanogaster in Cheju-Island

OH, Hong-Sik.

Biology Education Major

Gracuate School of Education
Cheju National University, Cheju, Korea.

Supervised by profassor Kim Won Taek

The frequency of lethal gene located on the 2nd and 3rd chromosomes and
the cytotype distribution of the P-M system were investigated in the
natural populations of Drosophila melanogaster from 4 localities (Cheju,

Ségwipo, Moseulpo, Sungsan) of Cheju-Island.
The results are as follows:

1. The analysis of the cytotype distributions shows that the frequencies
of M, Q, pseudo M(M’) type are 17.95X, 33.01%, and 49.04%,

respectively, in Cheju natural populations.
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2. This result suggests that the P factor activity for potential GD

sterility is lacking or very weak in these populations.

3. The wviability test of the homozygote shows that the frequency of
deleterious genes on the 2nd and 3rd chromosomes are 21.09%, and

20.41%, respectively.

4, The distributions of the semilethal genes in these populations are

very polymorphic.

5. The ratio of deleterious genes to normal genes(D/N ratio) on the 2nd

and 3rd chromosomes are 0.2672, and 0.2564, respectively.



I. F &&

£yo] BAKEHAS oS REY BESL slon, olF W HERET
(deleterious genes)-Eo| heterozygotes2] HREE B{fExio] sict. HEY R&T
Sl BMET ey BEC.E fFAstT slod, oles] B BES FHER
el LYY RElel MY RASo] KW RO TERBE FEET ok 7
23] % Zste](Drosophila melanogaster)e] BRI MEslo] it RiMM
BAEES2 HFE(lethal)REMT, WfI(inversion)5g& Xytrch(Ives, 1970;
Watanabe, 1969; Ives and Band, 1986). X% Zslz] BAKEA BHFEHTF
(lethal gene)x o] RIS M (hetervzygotes)o] HRAEZ FHE o] =, o]
T BRETL AWM EERMLT Kl Z718 dales BHel ok Ao
A BHelstA BFZEl slvh(Dawood, 19615 Ives,1970; Paik,1960, 19665 f#,
1985; fif, 1987).

Bifols =% Zste]| genomeofl A SE-Fo KMy MBHET S (transposable
elements)o] BREE[T, 2 FolA P factors REMe] —&KS MEEITA
k& (deletion)o]it A (insertion)ofl 2jsf ¢ EEf7ofAl b2 Hify T BYY =
i EA%YH DNA Srffiolct. of elements & 2907 bpe| Hold 7hx|n] MBite
Rifsto] PEM EolA SE¥Y FA(insertion)z} Bk (deletion)d FfEoz
N EYHAcIAM ode] 7hx] Rl RERRE FARAIH(O0'Hare and Rubin,
1983). o|2{¥t transposase {EMES 713 & elementsH “ complete " P elements

2t kot (Bingham ef al.,1982; Jackson et al.,1988).
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P-M HEMERE HH(hybrid dysgenesis)& =¥ Zste] HKEAAA doirtes B
Koz EHH MEM 2 P elements activitygh T Ele{A REM I N BAE
Fl(chromosome breakage and rearrangement), Hftt F 44 (male recombination),
RAMEX A (hypernutability), Rt FE78E Bk (nondisjunction), 22|
gonadal dysgenesis(GD sterility)eps HEL-& FRY I (Kidwel!l et al., 1977).

Gonadal dysgenesis HfL-2 P-M systemolA] P strain2] male(paternally
contributing)2} M strain®] female(maternally contributing)2] EZofATF <
ofjify * 2]e] M3 XPY,P3 XPQ E-2 M3 XMe2] reciprocal cross?! i+

Jojurtz] gfE-ch(Kidwell,1979). P-M systemol 2]%F cytotype2] s B
(Kidwell and Sved, 1977 Engels, 1979; O’hare and Rubin,1983), efA]o}
(Zakharov, 1984), HA(Ohishi et al., 1982; Yamamoto et al, 1984), ¥BE
(Chung and Kang, 1985; %, 1986; e} %, 1987; &, 1989; Paik et al.,1989;
&, 1989), WM (%, 19865 Paik et al.;1989)5 M-I ofe] Myt Xsie] M
oA HiZEE i, Mol wtel SR FHEXo] oy Hikalch. 22 R HK
o] FMEoA st of Mol AR Zsiele] KEfgol P A Rz deile
of, {relof frebalot Ml Q =k M Alo] BHstA Azt Nox deiz|x 3l
t}(Kidwell, 1983; Engels and Preston, 1984; Anoxoab&hére et al., 1985).
=t HEAM: (R JdF HE BRststa Q Bo] MSstA Szl sict
(Ohishi et al.,1982).

H¥ RS Tl et BHFs 2@ (Greenberg and Crow, 1960; Ives, 19703 Ives

and Band, 1986), H#(Nei, 1968; Watanabe, 1969: Kosuda et al., 1969;
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Murata, 1970; Kosuda, 1971; Minamori et al., 1973; Oshima and Watanabe,
1973), o]l =.(Dawood, 1961; Borai and Dawood, 1982), 7titch(Homyk et al.,
1986), WY IF= (Begon et al., 1985), #h3-(Paik, 1960, 1966: #X and %,
1976, 19865 Choi, 1985; Rim et al., 1988)5 M7 ofe{x|e] MloiA #HE
ab gich.

o]2{%F P-M systemofl 2|} cytotype #i 3 BILRME T2 A Y R
wir Zste] sl EMEN HGES REAYNE @l bRy MES HEMbed
of mEEY KR WEF Y ez Rob uhebd K RS M M =%
Zste| @AM 1) SBEE M testS Es] P-M systemof 2J% cytotype®] 77
o WS, 2) AHESH Rkl % 2, # 3 RaMe] BOIET RES 7
frebozt wHEshsich.



L. o8 3 e

E Kol (FAEY w3 Zsle]Drosophila melanogaster)s 1989y 5W =}
6ol 2 EWMEA 4EMEORNT, ARG, EEW, BRKlDe FEfoA
sweeping B2 ¥ #HRMstod Isofemale lineo 3 #3217 B4R Rbfo|ct.

2. HFH =l Htih

A RBAM EAY 28 Zste] R Al 2R 3 XK KW BF
2541°C, RE 75+10nE MHElE EREM BITEsich LEA cletMe
BE 29+1°C, BE 70L10%% HeFel = 88 F (incubator) S FfsHich.

EE HRel FHAY BH(vial)> 3.0X15.0cn2] Fe|MG ol EEEMHEE
Corn-meal - molasses - yeast - Agar¥ 2 EMEEHi(Stine, 1973)8 FFs}

oo WS 5iRE Bikstz] $isted 0.5%2] propionic acid® Mfnstsict.
3.7 &

1) P-M systemo 2]%F Cytotype 34T



P-M systemof °]¥+ & RBMFU(P, Q, W, M| KWK FHE dobvr] s o
32 7ol XEE WiEsHslct.

Cross A : Canton-S 2 ¢ X Unknown & (genotype ¥+7)

Cross B : Unknown 29 X T2 3 (cytotype %HAd)
Control Cross: Canton-S £ % X T2 3
T2 L X Canton-S 3

P-M systemoiM 2] w2 RHe genomePyof T P BT BAS fRHEY # P Rif
o|mf, Canton-St genomefiof P KT BAAE A& RAgshz] d= HE M R#
(true M) 2.2 o] 52 HEE¥E F#fo.= FiMstsich 2|2 Cross A%} Cross BE
el Fy AR Se] SIMTHIRA utelr & RHAo] ot genotype Ik cytotype
& flEskslct.

SRS THER (L GD sterility)off oJ¥r RiehlE FlEstr] fisto] KRB & R
22 Helo] £ gl k%A YA B RH Canton-52] A 3l w2 £
Atolof Cross A%k Cross BE &% 39:18 % RAEAIT ¥ Bl 29C2] HERAS
e ERstsich. XA 7 Hik & B BMSS RED XET 184
el g7l Hfeelol vhek RS M BHoR &AM 4-59 3T FoEM
5 BREAT F, olFol AT SRk, 0% ofRhE WHE Hole slide glass
glof & Fuhg Holx=a, MOIEMMstIA RIS YIBAst, SRMe] RAK HE

£ ohge] 37k BAEE SEshSichFigure 1),
_7-



Sz type ¢ thare] BAMZE BT [EWS 73 S-(Fig. 1A)
St type : th&Fe] BRMTT EHY 735 (Fig. 1B)

So type : 4% ¥ FFEEL 7d-5(Fig. 10)

IR MIR BRY REY 28 o] oY FEFEEMY S HoXREA
th&2] Bl 2fstod WHstgich.
(25 + St )

% GD sterility = x 100
Total ovaries scored

& Rifol ot Cross A%} Cross BE B-slAM & BIRMAFHERS] e 42, ols
F el Aol chel Kidwell(1983)2] Moz FkAl(cytotype)-& $Essich.

2) 4t HERET] HEESHN
D) #E28 E 3 RaMe] AREATE d719Y KRk

L HERET 2Mols B 2.8 3 Rl PR RERE 7hxln gl
X BeE M= Oregon - RC o] o2 (K@Y CyPn;Ser/Sbcost CPSSel A 4h) Rk
& ol gsisisul, EREMoAM BHstod Isofemale line ° % Hffs|o]-& Zof
A 7 1ute]#)g CPSS virgin ¥R 3 EMA 2 XAt 2 FrolM HERYE

(Y Ser

agr=s ==ges Rt EMRNE CPSS virgin 4RI B Al3lch o7 A

BES Foo] M el %"—"——— 7le] EFAE self-cross) AT Fae]



(8)

(c) 8

Figure 1. Photographs of ovaries trom a hybrid dysgenesis test.
(A) A pair of normal adult ovary, Sz type.
(B) Unilateral dysgenic ovary, S; type.
(C) A pair of bilarterally dysgenic ovary, So type.
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TMELE S homozygote o £HF N1-& WMEsHIch (Fig.2).

G CPSS(3%) ===== ===== ===== ===== ( 18, Wild t )
) ? Pm b % 3’ 3 ype
I
Cy Ser Cy Ser
Gy CPSS('}Q. ) ===== ===== ¥ ===== ===== ( 13%)
Pm Sb 2’ 3’
Cy Ser Cy
Go2 39) ===== ===== X ===== ===== ( 138)
2 3 2’ 3’
G oy Ser Cy 3’ 2’ Ser 2’ 3’
B TRNCT 2 3 2 3 2 3
4 2 2 1 (Expected ratio)

Figure 2, Mating scheme used to establish wild second and third chromosomes.

CPSSMM)E= B 2, H 3 REMIM HHEY FUE R Sls Aol H 2, &
3 REt B8 RUMSE Tt Aldolch 8 2 &M Cy(Curly)el Pn
(Plum)& #& 2-6.1, 2-104.504 (LY BEHE BRBREAM 4] H S [@Pst
of, FARESY 45 BOEERE viebdch. 8 3 RAEMS] Ser(serrate)d TH3
(Third multiple ; InC3LRI7IC;94D~F+In(3LRITOC: 93A+InC3LRITOE: 100C)2] MM
Ao (LY BRI Tol, Sb(Stubble)2 # 3 R (3-58,2)of LY
Bt REBREEAM FARKRE 73T BOEERA S vheldich

-]0-



i) % 2% 3 3 REs ot AREAR £FN 9

Figure 1oflA viebyd upe} 3ho] [EWMY £HF NS REY H 2 3 5 3 REM
o] 73S Geo| RERIS] ST 4 (Cy-Ser): 2(+Ser): 2(Cy+): 1 (++)0] Hrch
wheta] szt she & RMiSol oftt B 2 3 F 3 REM Attt £FS
FHTZ ohEah ol FHHstsich

B2 REMe] £FN (viability)

2 x Ser2] ZjM S
Vo =

Cy-Ser2] 7ix<-

B3 RG] £FD

Vi

2 x Cy2] 7iA4-

Cy-Sere] 7faf4-

E vtepylon, Tvof whep cheat ol 5 BREE. uhwesich

L  (Lethals) 0 - 1.0%
SL (Semilethals) 1.01 - 16,7 %
SV (Subvitals) 16,8 - 25.0 %

N (Normals) 25,1 - 42.0 %
SW (Supervitals) Above 42.0 %
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M.#7EY E%

1. R#A 24
i) R# HE
ZEHR Ast BE FIRY RMA $IE-2 Kideell1(1983)2] Whiof el BRERHE
¥ 10 %5 XMoo 2 # 17 Fo] 7} lineg ¥Adsisich.  EY Cross B HMHE
BT MR 90x LAE Rg EIE M type(true M), 11% LAE 90% %! 7-&

pseudo M type (M’)°o. 2 4AEst2, 10% LAFS! 738 Q typeo & 4p%Esbsicth.

Table 1. Criteria for the result of the sterility test

%
Strain characteristics
Cross A Cross B
> 10 GD < 10 GD P
< 10 GD < 10 GD Q P-M system
< 10 GD > 10 GD M

i). GDX2] i
BNERA 4ol HRES 936ute|e] = Zsie|of oyt Ghx2] FHE =4}
¢ REEERET £ 2 3l 2% 4off viebuigich Tela BN 4Bl P-M

systemof 2%t R#H! SHERE ® 33 P2l
_]2_



Table 2. Perventage of gunadal dysgenic sterility of Ft hybrid females from
Cross A and Cross B"in Cheju-Island isofemale lines

S e
Range of GD

Cruss B A

Sb’.’.rllit)’ =" Ty T YT T T 1T - i S e T ’+
(%) Che ju(%) | Sogwipo (%) [Moseul po(%) |Sungsan(%) || Che ju(%) | Sogwipa(%) iMaseul po(%) | Sungsan(®)
0 - 10 f113(33.1)] 162(33.3)| 10(35.7) 24(40.0) r—341(100) 487(100) 27(96.4) | 80(100)

10 - 20§ 25 (7.3) 32 (6.6) 5(17.9) 3(11.3) 103.8) -

20 - 30 | 17 (5.0) 31 (6.4) 2.(7.1) 6 (7.5)

30 - 4010 20 (5.9) 17 (3.5) 1 (3.6) 1 (1.3)

40 - 50 16 (4.7) 18 (3.8) 1 (3.6) 5 (6.3)

50 - 60 15 (4.4) 27 (5.5) 2 (7.1) 2 (2.5)

50 - 701 29 (8.5) 35 (7.2) 3(10.7) 6 (7.5)

70 - 80 19 (5.6) 32 (6.6) o (0) 8(10.0)

80 - 90 | 23 (6.7 45 (9.2) 2 (7.1 5 (6.3)

90 - 100 || 64(18.8)| 88(18.1)| 2 (7.1) 14(17.5)

P . VU A ——— e — L —_—— ———

Total 341 487 28 80 341 487 28 80

Table 3. Distributions of strain types by P-M system in Cheju~Island
isofemale lines

Population No. of strain (%)
Strain type Che ju Ségwipo |Moseulpo | Sungsan Total
M ( true ) 64(18.77)| 88(18.07)} 2(7.14)| 14(17.50)|168(17.95)
M’ (pseudo~M) {164(48.09)|237(48.66)}16(57.14)| 42(52.50) [459(49.04)
Q ( weak P) [113(33.13)[162(33,26)|10(35.71)| 24(30.00) 309(33.01;
Total 341 487 28 80 936

-]3-



REHRK AS T4 GDFMML vl o2 HESR vhelitr] ofFoff genometfofA
P factor FEtfel M2 ok A& o 4 slvh(Table 2). il ol &2 MKREH
H(oytotype)2 W2 ¥l ZHA P factor {EME& #Mfsted MMz M
cytotypeo| ZARstA 7Hst: Sligs BodF glok. &, Cross BE e Fif
RES] TR ofe] @l A HifstA vieltbn sled 2MH9o= Q
MY L) 0-10% FhEk MORME! AL 90-100% Fitof FF 33.01%,
17.95%2] 2 MBS X ¥, 2 4 W RME 2ol 2B EmES 8o
T2 glch(Table 2). o|2{%t A ftiHol olel & R¥AE Y HFE(Table
3), M K- M W M, Q RitRlo] FF 18.77%, 48.09%, 33.13%% HEEE] o]
oo, PEEEM M- M 3l M7, Q BHRlo] FEF 18.07%, 48.66%, 33.26%3 A
o uvpepskoh, =t EBEM EBoiME= M U M, Q R#itlo] 7.14%, 57.14%,
35.71%, BRIl HE@ofAl= 17.50%, 52.50%, 30.00%3! 71o g zpz} }ebytch. &M
Moz HEY BMEA iR P-M systeme] it M type 17.95%, Q type
33.01%, M’ type 49.04%% tiepyton], ofz{tt REEE Xol MHHHA 4K
T THEtEo] 2MHICE b =2 ot M type(pseudo-M)o|™, Q type
o HEE ¥ MQ FAFHRE =2 gle Hoz WA= el o)E 4E
Hhigo] KME2 ME FAEAY Kl lcH(X2 .005(6) = 12.59, p>0.005).
THEolA Bl HREIT Sle 28 RHMSS M RMdd vrsl BHE o2
BAKMAAE M Rifo]l ] FER] G P =5 Q, N R Rog iy
McH(Kidwell, 1983). . wleta] A KR HtollAl M cytotypeo] #f% 7-& vt

RiEolM Fie ZE2T oytotypee] #ffio] dojyt Roz MM ot
-]4-



Strong':-,
A B
P Factor
activity
Q M’ M
Weak
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 80 70 80 90 100
Cytotype (%) Cytotype (%)
Strong
C D
P Factor
activity
Weak adilamnn
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Cytotype %) Cytotype (%)
Strong
E F
P Factor
activity
Weak ‘- o, A stse sonfl g g - LL-‘A_-_L—_ML‘A_‘—j
10 20 30 40 50 K0 70 80 90 100 10 20 30 40 50 60 70 80 90 100
Cytotype (%) Cytotype (%)

Figyre 3. Illustration of the phenotypic relationships among P, Q, M’ and true M strains(A)
and distributions of GD sterility frequencies. (B) Total isofemale lines. (C) Che ju
iofemale lines. (D) Sdgwipo isofemale lines, (E) Mdseulpo lsofemale lines. (F) Sungsan
Isofemale |ines. .
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Fig. 3A%: FRiehle] (ko] otet P, Q, M ol M RMAEIE] 2 UKE
vtebufr glom, Fig.3B-FofaMe] 2 B2 & RAlS Mact sle ¢ &

3

& s, Cross A(genotype) 2} Cross B(cytotype)2] BRSEAMERo| whet (IS
Forstsich, 2ol uhelyt whel o] 2 Rbfie] X @Wholl W2 ¥EHlod WM WA
AHEE B sich & R M R Kol #EHslo] rietrta glch
23 4A -D = o HMile] R#ER BRMCRAERS] oA e LhEshr] ¢ishod
Bre oz & Réatolold BB Z&7L vhebubz] U2 Sl FHIMA

Ro{F2 glrh.

A R #ES obE Mg o FReh sl 2 2 i) ok=elst #

2 P} Q H#iflo] WSstA vlebsto o (Engels and Preton, 1980; Kidwell et
al., 1983; Anxolabshére et al., 1984), T2y K4 Q, 2 el ¥
7} Hot=alst gl MK M RbiAlo] (EEhsich(Anxolabthére et al.,
1985). whetA & Halgictct RifAle] Sfio] ZR7F deg o & ok U @
Bl oh2 Muifie] EHAKMIAM WEY #E (Choo et al., 1986; Sung and An,
1988; Sung ef al., 1989; Paik et al., 1989)t}, 7}7p8- oJ-#2] 739 (Ohishi,
1982)% K& M =& Q typeo 2 #iEEo] X WWMRER:L vt S vof
32 sk, webd &K R BEE uvlFol £ of BN Kl Zstelg
gonadal dysgenesiso ctisf daizfgolelz & 4 gic},

-J6-
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2. HERWT ARSH

B w8 Zsje] (Drosophila melanogaster) BAKIME] F 2, B 3 RaEH
kol A3tz sle 4t FERENT HES REY /RS 2 49 =¥ 5,60
7rch,

MRl Lt BERET AES A K FE 2 REMA 17.07%, F 3 RE
Hof A 19.51%, PEGEEM WM 2 2 REMA 25.93%, F 3 REMAAM 29.63%%
vhebstr, EEMW K2 F 2, 5 3 REMA e S 19.05%, Ml KN
e H 2 YoM 22.41%, F 3 Pl 17. 24X tiebyict. 2MMNCE B
2 il LM BEET EET 21.09% ]2, # 3 el LM BREETY &

T 20.41%2 F 2 REMe] SES B 3 RER S BOERT BAERc o
A A z2AEdc HY S BOEET MBS Yot KM TN Ml

o 2.8 3 YoM ¥ KW XENCSE BIEET MEY o $PBEEET
RE7E A vhebstch, #EHEE BE X2 e 2 F el 13.9704, 3 F 3
(4 11.79570) 1 HEEE 123 o AR EES @Esha st

X HREZFES o2 #ile] BIERET oSSR ksl 2o, H 2 el
o] 73S BBV, AER, M HEM 11.2%(Paik, 1966), A{-& ¥ A¢ 13.0 - 16.1%
(Paik, 1966), H7A2] Yamanashi %M 15.9%(Kosuda, 1971)%.ch= Ex|%F, XK[E

HE 23,2%(Choi, 1984), HZE2] Kofu-Katsunuma #KME 21.5%(Watanabe, 1969)%}

-18-



B|estey, 7o MM 28.2%(Choi and Lee, 1976), £ H M 27.73%(Lee, 1979),
AH K 26.9%(Kwon, 1987), BREE; %KM 31.0%(Suh and Sung, 1983), Israel
M 39.2%(Goldschmidt et al., 1955)8.chE &/ wbA chepstch. 8 3 REM
o] &S Arsiv! PN %M 15.0%(Suh and Sung, 1983), {BREM %M 10.9%
(Suh and Sung, 1983), A& T2 A%k 16.3 - 20.0%(Paik, 1966) 2.k ¥=|7F,
H4<e] Yamanashi #5i# 26.7%(Kosuda, 1971), KJ&E #KMH 38.5%(Choi, 1984)x.ch
+ oA vhebykeh

22 EME REEe Yos|s P elenente} MM THIE FERAI7IT MR
factori: @it BMHMo] sl= 7oz 3 gleui(Borai and J. David, 1982
Eggleston, 1984), olg} 742 &wofd HIEHETE P factorshe] BHHMES ot
2] gisted HEEMTZ HBIS 61 chromosomes-g P-M systemof s Rithle
AHTSF RSB M type 14(22.95%), M’ type 34(55.73%), Q type o] 13(21.31%) %
thepstch, BOERTE o et Fo it RABE fi(nutality)ol ofsi RAE
£, @K (selection pressure)of 2is| ¥ ch(Band et al.,1962; Watanabe
et al., 1969). w}2}A P elementszt |0l P-M BAERERKE ool B
o] ZRRMAS sixiel HEEMT MES MHiAY oz Adsglow & g
o] WP W FHE7 AY e A2E beht HRERY HRE U s =T
P elementset BIFEEFAtolol BHo] e HAox EMch

o e be] BT ATHS H#slr] sistel EHRMT(Subvital +normal

-/9~



+ Supervital = N) of ot H#E:EMTF (lethal+semilethal = D)o] X2 HNW
e D/N ratio® 4w X7(Table 5), 2 % Pl 735, WM, FERE, B8
¥, SR KMol z+z} 0.2059, 0.3500, 0.2353, 0.28890|%2, 3 & WReie] 35
of = 0.2424, 0.4210, 0.2353, 0.2083¢]gict. el 7P ¥ LEXRE Role
S PN Mo ® 2, H 3 Yol 747} 0.3500, 0.42100]2, EM
flo 2 8 2 el D/N ratios 0.2672, & 3 @] D/N ratios 0.2564%0

c}.

& F&olM doid D/N ratior 2 & Ptfiflolr] R KM 0.3936(FK, 1979),
M M 0.4595(%, 1986), KJE M 0.8653(f§, 1985)8.ct wroit, 3 &F I
EAes 2 o AN 0.1789 3 @BEREY 0.1229(Suh and Sung, 1983)od ®[sfAf %

7 rebste.

Wi o2 BABES] B Zabe] BANEP] RSl Ut ENT BAS
of EHRMES T sisiAe S BOEET SRl Ot ASHY
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Table 5. Deleterious / Normal ratio (D/N ratio) of genes for 2nd and 3rd
chromosomes

Population No. of Tests Chromosomes D N D/N Ratio

I 7 34 0.2059
Che ju 41

i | 8 33 0.2424

I 7 20 0.3500
Sogwipo 27

il 8 19 0.4210

I 4 17 0.2353
Moseul po 21

il 4 17 0.2353

I 13 45 0.2889
Sungsan 58

i 10 48 0.2083

I 31 116 0.2672
Total 147

il 30 117 0.2564
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V. g =

HEof 47hzl (A, MAHX, T&X, dihe] =8 Zste] GAKEE of
Aro g B 2, # 3 pafo FEE0 sl BIRET EE P-M systemof| 2]

st Cytotype S MASIUc 2 BEE e Dok

1. B %Mo A Cytotypeel 7+#it M typeo| 17.95%, pseudo M typeo]
49.04% 12|32 Q typeo| 33.01%3ic}.

2. hE #E= No} P factor?] yEHfoll 2]%t gonadal dysgenesisi= 7] At
of- wb2 HEE FESEL 5 AlAbshsich

3. Af Beie kel 2 ReMel B3 REMES  HEEET] FES
21.09%2} 20.41%% ZAFE]glct.

4, WEY 4] KW BB senilethal gene st Usich.

5. 8 2 Yeiiel F 3 R bolM FEEET EREMT LD/ ratio)

= 7zbzh 0.26722F 0.25643]c}.
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