Korean J. Zool. 38:177-185, 1995

o] XrAFEte| P HolelAtol chst
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AR Az 252

Fustam ol sl ABets 1Zaetn Adsetde Agey

F KoM EE Zme) XA ol cHatof HawMolal Aol o$t P 2IXl EM3}
MEZEHE 2Ast0{ P Mo|gixte] AEHE TAtsldct HA 238 isofemale line2 =
Atst Zab strong P2 true M2 ZEXSHX] k%t, Q(weak P)2t M’ (pseudo M)
strain0l M2l 98.74% & XIX|5t0 71& SAHSHAH BZstn UAACt Pa25.1 probeE
0|&%t in situ hybridizationZ #3slol P Fo|QIXte| copy+E =ZAlst Zot HF
4212702 uvElg20, Qb Ml ASEZH RelFel Aol gidct d2{ul A4
arm copyTt XYMAZL adMAel = . 2 2t arm2Ct Cia 3 2E3tD UAJD,
AMA A P FOIQUXIS AR elof CHEt SojH == EXWEIX] eyt P Molelxle|
Aptz=of ol wHoldE =AstZ| 9810 southern blot hybridization® st
2.9kbel &tFst 37|l EXE ZESI0] ojHERFe tEHEO| EHOIE|UCE =AM
isofemale lineoiA KP(1.15kb)QIXt& =Z&stn U2ni, o|E KP2IX}J}
system?2| HtagtMo|ag BHe=MH U AHE HBE st HeZR ECiEQdct
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Z3+2) (Drosophila melanogaster)el &%
AlEF wefol A Uehbs #HERA o] 44 (hybrid
dysgenesis)2 19761 Kidwell# Kidwellel
olgle) iz drd Aoz, zue BE A
52 PlAtel 84 #9dte kA B, =
5-A (paternal)®] 8%1¢1 P factor activity<t
EA(maternal)® 2% cytotypesl el
o)sle AlEH (strain type) S AT 4 Ut
ol¥F P-M systemd] wujd@& B3] A
AAL zstgl ARG HE AEHo] wha A
stoh, 2 da A AA diREe] AdRde =
g#j7t P Holdlztg HFstm glen, P-
systemol] 93t AFHE X glojr 24
9] zfolz} U & & UAdTH. vl FY
zZg7t a8 BY e2Ed Yol xylg
AT AEHL P QAEo] M8 X
o] gloem, FU ofrlel B AEAFL Q9

20N E P

M Aol $AZA EEH glgol Huso]
UH(Kidwell et al.. 1983: Iwano et al.,
1984: Yamamoto et al.. 1984: Anxolabéhére
et al.. 1985: Boussy et al.. 1988). %= =
] zAdAee P-M systemo] 9% AZHE
M HZd B2 A37t Basel go) o3
7] strong P9 true Me B ag ul glon,
= &49 moderate P AlES A9l hiE
o] Q(weak P)¢} M (pseudo M)A Ho] $A
A E23tn Ak (Paik. 1989: Choo et
al., 1990: Han et al.. 1992: Sung and
Kim. 1993).

O Hare®t Rubin(1983)& Zgele] #Fw
Yol dg& do7le P elements AA 2907bp
9] dolg 7IXWA <F Wke] 31bpe s
A7IMdel EAstn dev. O Hare ¥
(1992)& ol gxd A7le] P <dxrte

177



178 Korean J. Zool.

87KD9 transposaseE £ M cytotype®l
dF¥e nxe Aoz Huddduy. I
Jackson ©(1988)l 23t P Akl BEAH
AA] 9 & defective form$l 1154bpe] KP
element”} Q=0 HZ o]Eo] FFLAolY
o plXE FHA &) et B& Bl 7]
Fojx 3 Ut

P-M system®] mujd@eilr #FHE daw
Aol e AT A7) P Axe EA &3t
o dojuts dAolng o|F P AR dhiE
genome DNA’ZS EAI5-2} copys, 22
A3 ARG Foll g 77t o] FlA
sith. 2989 genomeo] UutzHoz g &
¥Eo] e Ho|AdAAEA copia groupdl &
e oF 2099 FH7F 4EA dx, ol<fe P &
A2 ¥3¥3e hobo. pogo. FB. HB
element $°] &35 (Potter, 1982), °|&
Aol AatEo| 3tEle] HA genome DNAF
9] °F 10%E F3stes Aoz deiAdet. A2
in situ hybridization 71H& o] &3 °o|&
Aol gelAE2 copy FE ZANE A#} P
element? 7% < 30-50 copy(Todo et al..
1984, Ronsseray and Anxolabéhere, 1986,
Han et al.. 1992)7F AA G430
random3tAl &8 1 UA™. Bingham &
(1982)& Q AlEl 0o1A strong P AZETH
e A& 49 P ARE zEEHEA, B 9
KP QA& 7HA 1 &S B3 o o}, A2
o o] KP 2xE A AAY zsa Ay
A FAFH A= EAFREA, o|F°] ¢HT
P 91xte} T&stAA P AAke] 71%E A#ate
AEH7t &8 A U Gordon et al.,
1986: Boussy et al., 1988).

B d3re e F A Ae 2ot
E e P-M system © &% AEY BE
2 Al FU Ady el s A
ZAstle Q9 M AEde et A4 A
DNAd ZA3+= P element copyFE
Pa25.1 probe® ©| &8t #+Asti, =g KP
dzre} RE e} 71%E AT
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P-M system2| +AEQ] testoll 2l8t A &
Az

B Ay Ale3 Zde AdFEe 1993
1S AEs #49 AT A g e Fed
oA thake]l Zwte| (Drosophila melanogaster)
& Ay, ztzb 101 lined 137 lined
isofemale line¥ YHEo] AlSAel ZH(25%
1°C, ¢ 70%9 &%, 12L/12D)eIA #Xx 34
A AP AHgedt}h. 2t isofemale lined] &
A A EAH (cytotype) & RAEH] 43 EE
strong P A% Harwich® AF&3l9x, 3
9 P 9 A (P factor activity) & ZAFSH|
A% ®F true M AEL Canton-SE AM&-3}
Atk olE EFAZTEL 19939 6¥9l DIS
stock center®d R. C. Woodruff 24Z2E
Eoftel AES FA3tn vt

AAF oA A4FF 2 isofemale lined P
A E(P factor activity)s HAIAWE =
g el #3373 Canton-S ¢ & st
(cross A). 29°Coll el ¥ o]&9 F; &3
& st diro BAYold ARE XA
o} oF 1009mtele] 4R S ZANSHS Fio B9
£o] 10%E 71Fo2 do 2 vigtd A% 3%
i 2o $39 P Axe Y=} v
o2 a3 10% °1¥d B 4=t
Aoz Bt H, P Ho|dAE &35
= oA MEAY (cytotype) > AFNG 25
219 <¢tzl# Harwich $R& wul3ts (cross
A*) F; Bl &5 M cytotypedl 7V
£42 P cytotypedl 7}7hE linee2 #
At

Mo »m

K

Cross A9 cross A*el E24&E 71Xz

Kidwell(1983)c] A A& 71Fd mep Z
isofemale line® A% 3 (strain type)= 2%
3ttt Cross A9 BYU&C] 81% coldeln
cross A*9l E98e] 10% vl9rdo strong P
2 BRI, cross A7} 013l cross A*7}
1004w true M. 28l1 o159 $7 AFH
© 2 cross A7} 0 °]del™ cross A*7F 100%
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ojsld A% M (pseudo M), cross A7} 10%
ugkzt 10-80% W ©JBA cross A%l 10%
ikl A9 247 Q(weak P)9 P(moderate)
2 B3k

P Xo|QlXte| Mx|Ale| X

LA b ZsbE] AA G thsted P-M
systemol| % AZEEN An 71 $ASA
2¥50 9+ QI M AES 22 107 line
4 &3} jn situ hybridization ¥}E2gE 4
AAH DNAe 4<d=Eo de= P Aozt
copyT S olE0] £XHA UE AXE 4 N
A armE 2 AT, Ao A4-E probe
¥ Pn25.1(Rubin and Spradling, 1982)%
AF8-8t9 1, alkaline lysis methodel 2]3}
plasmid& ¥a3¥t(Maniatis et al..
1982). =3k v]8ALd DNA probeE o] &3
DNA detection system% Chemiprobe Kit
(Takara, Japan)& °| &3t Zutz|el ebdd
A A hybridizationA]#] homology& WeR
£ site® sttt

P To|Qlxte| EXFx

P-M system®| ZFdAold AN Q%
M Al Eel thdled genome DNA EE5Ho] )
< P HolRlAe EAFZE #lstaL, o|E9
P A Xz} AEAgae 7|5Hdne &
71 98l southern blot hybridization 43
£ Y3t Aol ALE3 probess Pa25. 1€
ArEat ., plasmid9) #8l+& alkalin lysis
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Hel 3tdct. ® HAFe H4¥L& Woodruff
(1987)2] W] utgicl. Genomic DNASC
digestion& Avall& AM8 &2, transfer
3 membrane prehybridization solution
oA 42°CZEA  4AT AEHE:,
hybridization solutionolA 20A1zF ©]2¢ A&
3t9dtt. Membrane® streptavidine-
alkaline phosphatase©] 30%7F incubation
gt ¥ dye solution®] #2ldte] band7} &9l
A FAst] BRI

R

miz| XeAZcel P FolelXle| HEHEE
AT bt ARG AFE 2 101
line® 137 line9] isofemalec wi3le] S 9
P <da 84 =8 437 93 P-M system
9 cross A9l A Table 13 2ot F4td
tFel ok A FollA cross A9 EYEe] 10%
ojute} A $7b zbzb 97.3%9) 96.53% 2 JERY
Ao g MA7E E EYEE BoFo] P
Q1zke] EAgdo] mi¢ A Jehgth 11% o]l
A 60%mieke] BUd&E el MAle 4
@ HA 238 lineZFolA E3 8 linedl A=A
gtk A¥AARZ Hol o5 & HAddE
strong Poll 312 =+ line ZA3HA] &1 9l
=5 ¢ U

FgH. 5 Ao WA 238 isofemale lined
3 Ao MEAFEE A 9% P-M

Za}

Table 1. Frequency distribution of percent gonadal sterility for the P-factor activity (cross A).

Sterility Gunsan Anyang Total
(%)
No. of lines % No. of lines % No. of lines %
0-10 98 97.03 132 96.53 230 96.64
11-20 1 0.99 3 2.19 4 1.68
21-30 2 1.98 1 0.73 3 1.26
41-50 - - -
51-60 - 1 0.73 1 0.42
61-100 - - -
Total 101 137 238
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system®] cross A*9] Z¥ = Table 29 &t}
AR e S 10% vt 11-20%9] EU&
€ Yehd lineol &7 35.64%% 16.84%E
veheo] AAe] Hekg AREAa, 21%°]%
100%9 24 @99 BYEx 2-12%< HHY=
n2A ¥¥3n It G ALE=
10%vl kel B &o] Ao 37.96%2 " &
A vebgen, 11% o4 100%9 2 ©9ollA
4-9%9] WSz 18 X9 EYE&ES RHFA
t}. d¥An P cytotypeo]l HMnAH FA BX
e Qo M 2 M cytotypeeol WA
ZA43ta o] MEAEFEY polymorphisme] %
< ¢ F Ut

P-M system®| cross A%} cross A*9 £
& (gonadal dysgenic sterility)& 7FA 1
Kidwell(1983)9] AEE EFH7ITd ©Eg F
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Ate] AZde EXE Table 33 2o 5 A
@ 2% strong P9 true M AEE L #g &
A&A 2t moderate P AIEF S F I
A 238 line® 1.26%(3 lines)& vi-%
ExE 23, Q(weak P) ARE2
3} orakRldo] zhzh 62.38%9 50.36%E
55.46% % VeERfjel 71 AIZ EEXE JERY
Atk w3 M (pseudo M) AEIE F4to|
36.63%, <ol 48.18%, BT 43.28%= 4
gu e visz E¥sian o)

Mo re &

ks
i
%

P Ho|olXte] HMHA B

P-M systeme©ll & #FFdgold AdE &
sto] P Hollzte] AZEe] M FAEHA E
FH9 e Qo MAEFE A4 1074 line
A MR s Pa25.1 probe® Al83l4 in situ

Table 2. Frequency distribution of percent gonadal sterility for the cytotype (cross A”).

Sterility Gunsan Anyang Total
(%)
No. of lines % No. of lines % No. of lines %
0-10 36 35.64 52 37.96 88 36.97
11-20 17 16.84 13 9.49 30 12.61
21-30 6 5.94 11 8.03 17 7.14
31-40 8 7.92 7 5.84 15 6.30
41-50 7 6.93 13 9.49 20 8.40
51-60 2 1.98 6 4.38 8 3.36
61-70 - 8 5.84 8 3.36
71-80 12 11.88 7 5.11 19 7.98
81-90 6 5.94 11 8.03 17 7.14
91-100 7 6.93 9 6.57 16 6.72
Total 101 137 238
Table 3. Frequency of strain types of P-M system from the result of P-factor activity and cytotype.
Gunsan Anyang Total
Strain type
No. of lines % No. of lines % No. of lines %
P (strong) - - -
P (moderate) 1 6.99 2 1.46 3 1.26
Q (weak P) 63 62.38 69 50.36 132 55.46
M’ (pseudo M) 37 36.63 66 48.18 103 43.28
M (true) - - -
Total 101 137 238
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Fig. 1. An example of cytological localizations of the
cloned P elements in Q strain of P-M system by in situ
hybridization with DNA chemiprobe on to Drosophila
polytene chromosome.

hybridizationd ¥st9th. Fig. 1& *A% &
ATy Q AT EHAFAAN BEH P
element® copys¢t ©lE°] AdE HAXE ot
el gl Axl 42709 P Aeldxrt A
A9 z} armol| nEA FEHO UE AL
E Aok F de] Qo M ASEY A4
1070 linecl wh3k epddAA 9 2} arm¥E 2
Bl P element®] HT copys+= Table 49
2}, dA genomAe copyFE B 42.1270
SveEg s Jdd 2 AERY F9E Ao
< fIUTh =3 A2H A A3F YA AA
copyav 4zt 15.633% 16.24%2 JEpon
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FHL)H FLR)Q copysol U= 7.84
AA 8.459 WYE mEA BIxH UYch.
Zeivt AXVFHAS BdE copyFe 10.258
Yehfo}l h& armol Hlgte A Exdm 9l
ATk,

Qet M HIEES P element BEAITEE

el Zug] zdFwe] P-M systemel 2
& AEY ¥/ dRE Q9 M typeoez 1}
el o e P factor® ZAHEE YN
o o5 Q4 M AEEY P element #27
#lsrl st southern blot
hybridization 48234+ Fig. 29 #tuh.
Complete P element?l Pa25.1(total
sequence: 2.907 kb)Z E. coli pBR322
plasmid vectorel Asi=le]l e BamHIS
2 digestiondd 4.7 kb ¢Ho g ¥l &
. o] 4.7 kb fragmentE Aval &
digestiond™ Fig. 29 lane 1olx 9 o]
ORF 0% =%38t= 0.478 kb¢t ORF 1& ¥3}
st 0.544 kb, 28]31 ORF 2% 3& £l
1.838 kb 5 Al7/09] fragment® &l =i}

Ak bk AZshe] AARTe] Q(Fig. 29
lane 2)¢2} M AEE (Fig. 29 lane 3)¢| 7
$. UAE Z% complete P oA w3z
2 0.48 kb, 0.54 kb % 1.84 kbe #
fragmentE& E&stn Ak, a8y ol &
fragment®lol complete P9 ORF 0& =3
8t 0.478 kbet ORF 19 4% ORF 3¢9

=
Bl =

Table 4. Mean number of copies of P element (P225.1 probe} on the salivary gland chromosome resulted from in situ

hybridization.
Chromosome
Strain ~ No. of
Population lines 2nd 3rd While genome
type tested X
L R Total L R Total
Gunsan Q 10 7.65 9.11 15.86 834 6.95 15.29 11.36 42 .51
M 10 8.47 6.75 15.22 7.87 8.33 16.21 10.35 41.79
Anyang Q 10 6.77 8.45 1522 9.14 7.41 16.55 9.14 40.19
M 10 8.45 7.75 16.20 845 8.47 1692 10.15 43.27
Average 7.84 8.02 1563 8.45 7.79 16.24 10.25 42.12
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Fig. 2. Genomic southern analysis of three strains of P-
M system with the Px25.1 probes. The lanes of 1, 2
and 3 are strong P(Harwich), Q and M’ strains,
respectively.

ARG 7IA 1z e 0.628 kbl Sl wH o
2 7449 AA 1.154 kb9 KP elementE &
A F AUt olE KP element= ORF 1,
2,39 ZA 1.753 kbl ¥ A4 & ZE= AR
ool Black E(1987) &3l wrazl ul ¢
. olE fragment9olx 0.8 kb, 1.1 kb ¥
1.3 kbe] ¥l Q9 M AZSENA o4 g9
L2bel=0

&

boxoe] RAdFdolA wdss) LAy

o] 29 SD(segregation distorter), A=
?é} *"—°*‘7E94 Edol, EY59 A 50
¥ Kidwell(1985)9 93} Han® Aol

1}—4 1—}%011 93t “hybrid dysgenesis: ¥&&
ol ol 711d Aol WA,z
e FAQ PAEH 2AQA MATS #&FdA
doilz 4oz o33 P-M systeme ¥
Alg]l P factor activity®} 2A2l cytotype®
ol ohel P, Q. M 2 M typel® 7E

A (Kidwell ad Kidwell, 1976). wjaba] o]
€ F 7k Jlwdd digk A AA zstE] 2y
©el ¥Eoh BAvz agn o FEr)Fel

O 12 o
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TElojgith, B ATE A ghklA A3 e
Z3e] ATl st P-M systemol <%
719 P factor ¥4 % (cross A)S ZAME 2
I 96%0°17¢9] linedlA 10%7%e] e &9
GD sterility® YeRA R, cytotypelcross
AN EEXE 094 100%2] GD sterilityZ
Uetdel 4R HEA AFEge o $
polymorphicatAl JYeErRtt o|& cross A
A*e] Ao ogt o el P element AE
ﬁé"‘i‘i"& Qe M AEHe] 22 55.46% 9 43.

£ uUedo] A9 BE 287} o] T
type-J AFHE FPH USE LU ol
213 Ads 2%t FU deAgS giges
AT A8 d7AH39 dAHAeH (Paik
1989: Choo et al.., 1990; Han et al.,
1992: Sung and Kim 1993), 9&x99 &
T2 % (Iwano et al.., 1984: Yamamoto et
al. 1984)9}= H] 53 Az,

P element& HIE3 & B2 F7F9 Aolal
AHE°] genome DNAW2] o 2] A4 o] 49] 5o
el #FAHKADG(Spradling and Rubin
1981). Yamaguchi 5(1987)2 d &9 zug
A Ao sl ¢cDm2055 probeZ o] &%
copia element® copyFE A4S A3 AY
ZLell 2 Aol glo] & 20-25712 &AF ut gl
o o]EL& 29 A3YAAEZ FHHIANA
Pr25.1 probed AH&EZ P Aozt copys
7t BE 2400922 WY B dFdE P-
M system9 %GD teste] A3} 743 LA 3514
EAstE QY M AZEY 22 1078 linedl st
o P elementd copy+E ZAIS A3 AF3
9] typeztell ol7k glol H# 42.1270= et
Wt} o2l Axe= Han 5(1992)¢] 943
& Ao Hxd Az FUe A9 e
zolglo] HdsAl atd Row Helth 9,
FHA ZF arm% P element® copysel 2%
£ olE Mol #UAAE FHete o
Fete]l # Fojth, diRie 3 d7aEe
X 27 P element? copys7t ArgAA el
ZHarmBEch A AA AN g4 Jeldn 91L&
Yynatzm Avh(Kidwell 1983: Biemont
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1986: Han et al., 1992: Choo et al..
1991). ¥ 7oAz X F4AdAN HF
10.2570¢] copysE H<Ql ¥haA AdgAaAe zt
armolAM & 7.8-8.470¢] HHYE YE, P
element’t FYHE FF A AFGHAE B}
A58 E AHoleteE Ronsseray® Anxolabéhére
(1986)9] A<t A =& Ad#AE AU

#Z P element?] EAp7F2et 1 ME 7] 3|
#F A7 et Jdsa U a1 5
a2 wlel 9s® %GD testillAd true M
strain® Astn TE ASFHAN BT F9
P element sequence’} WAHAT. =7 P-
M system ¢ P strain® < 50 copy< P
sequence’t EA3H olE F F T0%7t
2.9kbel3}e] defective formo 2 FQI= AL}
wot olygl Q9 M strain® P strain®the
ZAA g 2.9 kb2l complete P sequence® th
F ¥tz glon of 9o 2.9 kbl WFAH
2 3% tg A9 sequence’t #EAEJT
(Bingham et al., 1982. Rubin et al..
1982: Boussy and Kidwell 1987). P-M
system? QW M AIEZ dojA complete
P sequence’l W3] thrrl EAdA=E EF
3la P element 84S A3t &<l i3t
o] o]E strainel defective P sequence$l
KP element’} th4 ZEA3IHA o|& UAz}e
A gol 2R ez2 s Jrk(Black et
al., 1987. Jackson et al., 1988). & 4%
9l Qs M AE¥el i Southern blot
hybridizatione! Az}oixx= &3 A7|e P
sequence’} Aoz B3 P factor
activityZ} Asl€ A o KP A9 <
AET) 7108 How AEL L + ANt

HA

£% a7y A4(1993)°

Kim et al. —Strain Types and Function of P Elements of Drosophila 183

ro

(=]
lge

Anxolabéhére, D., D. Nouaud, G. Periquet, and P.
Tchem, 1985. P element distribution in Eurasian
populations of Drosophila melanogaster: a genetic
and moleculer analysis. Proc. Natl. Acad. Sci., USA
82: 5418-5422.

Biemont, C., 1986. Mdg-1 and | mobile element
polymorphism in Drosophila melanogaster.
Chromosoma 93: 393-397.

Bingham, P.M., M.G. Kidwell, and G.M. Rubin, 1982.
The molecular basis of P-M hybrid dysgenesis: the role
of the P element, a P strain specific transposon family.
Cell 29: 995-1004.

Black, D.M., M.S. Jackson, M.G. Kidwell, and G.A.
Dover, 1987. KP elements repress P-induced hybrid
dysgenesis in Drosophila melanogaster. EMBO J. 6:
4125-4135.

Boussy, L.A., and M.G. Kidwell, 1987. The P-M hybrid
dysgenesis cline in eastern Australian Drosophila
menogaster: Discrete P, Q and M regions are nearly
contiguous. Genetics 115: 737-745.

Boussy, [.A., M.J. Healy, J.G. Oakeshott, and M.G.
Kidwell, 1988. Molecular analysis of the P-M system
gonadal dysgenesis cline in eastern Australian
Drosophila melanogaster. Genetics 119: 889-902.

Choo, J.K., D.H. Kwon, and Y.J. Han, 1990. Studies
on hybrid dysgenesis in Drosophila melanogaster. V.
Artificial selection for type conversion of P element
strain. Genet. Engin. Res. 3: 29-47.

Choo, J.K., Y.M. Nam, and Y.J. Han, 1991.
Chromosomal distribution and function of
transposable elements, copia and P, in Drosophila
melanogaster. Genet. Engin. Res. 4: 41-54.

Gordon, J.K., A.D. Eric, and M.J. Simmons, 1986.
Sterility and hypermutability in the P-M system of
hybrid dysgenesis in Drosophila melanogaster.
Genetics 114: 1147-1163.

Han, Y.J., Y.M. Nam, and J.K. Choo, 1992.
Chromosomal distribution of P transposable element
in Drosophila melanogaster. Korean J. Genet. 14:
25-32.

Iwano, M.K., K. Hattori, K. Saigo, Y. Matsuo, T. Mukai,
and T. Yamazaki, 1984. Cloning of P elements from P
and Q strains in natural populations of Drosophila
melanogaster in Japan. Japan. J. Genet. 59: 403-
409.

Jackson, M.S., D.M. Black, and G.A. Dover, 1988,
Amplication of KP elements associates with the
repression of hybrid dysgenesis in Drosophila
melanogaster. Genetics 120: 1003-1013.

Kidwell, M.G., 1983. Evolution of hybrid dysgenesis



184 Korean J. Zool.

determinants in Drosophila melanogaster. Proc.
Natl. Acad. Sci. 80: 1655-1659.

Kidwell, M.G., 1985. Hybrid dysgenesis in Drosophila
melanogaster: nature and inheritance of P element
regulation. Genetics 111: 337-350.

Kidwell, M.G., and J.F. Kidwell, 1976. Selection for
male recombination in Drosophila melanogaster.
Genetics 84: 333-351.

Kidwell, M.G., T. Frydryx, and J.B. Nowy, 1983. The
hybrid dysgenesis potential of Drosophila
melanogaster strains of diverse temporal and
geographical natural origins. Droso. Inform. Serv.
51: 97-100.

Maniatis, T., E.F. Fritsch, and J. Sambrook, 1982.
Molecular cloning: a laboratory manual. Cold Spr.
Harbor Lab. NY.

O’Hare, K., and G.M. Rubin, 1983. Structure of P
transposable elements and their sites of insertion and
excision in the Drosophila melanogaster genome.
Cell 34: 25-35.

O’Hare, K., A. Driver, S. McGrath, and D. M. Johnson-
Schlitz, 1992. Distribution and structure of cloned P
elements from the Drosophila melanogaster P strain
2. Genet. Res. 60: 33-41.

Paik, Y.K., 1989. Hybrid dysgenesis in wild populations
of Drosophila melanogaster in Korea: Distribution of
P factor activity and cytotype. Korean J. Genet. 11:
47-55.

Potter, S.S., 1982. DNA sequence analysis of a
Drosophila foldback transposable element
rearrangement. Mol. Gen. Genet. 188: 107-110.

Ronsseray, R. and D. Anxolabehere, 1986.
Chromosomal distribution of P and 1 transposable

Vol. 38, No. 2

elements in a natural population of Drosophila
melanogaster. Chromosoma 94: 433-440.

Rubin, G.M., and A.C. Spradling. 1982. Genetic
transformation of Drosophila with transposable
element vector. Science 218: 348-353.

Spradling, A.C., and G.M. Rubin, 1981. Drosophiia
genome organization: conserved and dynamyc aspect.
Annu. Rev. Genet. 15: 219-264.

Sung, K.C., and W.T. Kim, 1993. Molecular and genetic
analysis of cytotype determinants and transposablility
of P elements in Q strains of Korean Drosophila
melanogaster. Korean J. Genet. 15: 61-82.

Todo, T., Y. Sakoyama, S.I. Chigusa, A. Fukunaga, T.
Honjo, and S. Kondo. 1984. Polymorphism in
distribution and structure of P element in natural
populations of Drosophila melnogaster in and around
Japan. Japan. J. Genet. 59: 441-451.

Woodruff, R.C., J.N. Thompson Jr., J.A. Szedely, and J.
S. Gunn, 1987. Characterization of Drosophila lines
for transposable elements by Southern blot analysis
with biotinylated-DNA probes. Droso. Inform. Sev.
66: 171-177.

Yamaguchi, O., T. Yamazaki, K. Saigo, T. Mukai, and A.
Robertson, 1987. Distributions of three transposable
elements, P, 297 and copia in natural populations of
Drosophila melanogaster. Japan. J. Genet. 62:
205-216.

Yamamoto, A., F. Hihara, and T.K. Watanabe, 1984.
Hybrid dysgenesis in Drosophila melanogaster:
predominance of Q factor in Japanese populations
and its change in the laboratory. Genetics 63: 71-77.

(Accepted February 10, 1995)



April 1995 Kim et al. —Strain Types and Function of P Elements of Drosophila 185

Distribution of Strain Types and Function of P Transposable Element in Natural
Populations of Drosophila melanogaster
Kim, Chi Shik!, Do Hyung Kwon and Jong Kil Choo (Department of Biology, College of
Sciences, Chung Ang University, Seoul 156-756; 1Department of Biology, College of Natural
Sciences, Kunsan National University, Kunsan 573-360, Korea)

Strain types of P transposable element were investigated from the gonadal dysgenic sterility of
P factor activity and thier cytotypes in two natural populations of Drosophila melanogaster.
Strain types of strong P and true M have not been detected from a total 238 isofemale lines, but
Q (weak P) and M’ (pseudo M) types were predominant as 98.74% in these populations. The
average number of copies per cell of P element was estimated to be 42.12 from the results of in
situ hybridization using the probe Pz25.1. No significant difference in the copy numbers of P
element between strain types, Q and M" was found. However, the P copy numbers of X
chromosome appeared slightly high, compared their left and right arms of autosomes. The
specific region at the insertion sites of P element on the chromosome was not recognized, and P
elements were distributed randomly in the whole genome DNA. The quantity and variants of
molecular P element in the genome using the method of southern blot hybridization revealed
various kinds of molecule as well as complete 2.9 kb P element. All isofemale lines contained
defective P element of KP {1.15 kb), and it was concluded that this KP element must be reacted
as a repression ability for P factor activity of P-M hybrid dysgenesis.



