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ABSTRACT

The morphological phenotype on ocellus of Drosophila rdgC mutant was observed with
electron microscope. The result showed the particular phenotype that was not found in
other retinal degenarative mutants, The most distinct difference was the orientation of
photoreceptor cells. The photoreceptor cells did not attached to corneagenous cells but
dropped under corneagenous cells and assembled around newly formed space. Enormous
multivesicle bodies caused by the degeneration of photoreceptor cells were frequently
found. Rhabdomeres were also severely degenerated in consequence of the mutant.
Another degeneration was found in a part of photoreceptor cell, but the degeneration of
subrhabdomeric cisternae (SRC) was not found. It was a ovious difference of rdgC
comparing with other two retinal degenerative mutants, »dgA and »dgB. As a result,
rdgC mutant was affected on the attachment between photoreceptor cells and corneagene-
ous cells, and it suggested the defect of cell-cell attachment, In addition, rdgC mutant
was accompanied by the defect not only in retina but nerve system. The results were

agreed to the reference discussion that the rdgC molecule is exist in the nerve.
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o] Foiz gtv}(Pak, 1995). Ag% z7leE=
o) NS A Z e, A
29} (compound eyes)3t Fxo] W 3o
SHocelli) 22 FAF ek =2 FHFTEY
A7) ATl delM AAgel A ArAgeA,
)3 ukrpsl-E-A el Zod[x] 22 AFPndz o

87 o} (Mizunami, 1994), A174=e] =f 2@
B e 4] A7t HaEe] & #

o]} (Pollock®} Banzer, 1988; Stark =, 1989).
FA7A Y QA7 A2 o AZRAe] dAA
(phosphatidylinositol) sj Alel] THed sl huf Rl o] A
A @)zl Fag 4L e vl &
abdA F2 odelx 3 (Masai 5, 1993; Milligan
= 1997; Suzuki®} Hirosawa, 1994; Vihtelic %,
1993), FHT A ZWolAM A" AL FeAd=
Z}el rdgA (diacyglycerol kinase)$} rdgB (phospha-
tidylinositoj transfer protein)7} E-<lo] Eu} ol
gt detell = FAste] AlAA e fAle] F83 7%
grohs Aol £ Aol @A ws ok (Masai
S 1997; Yoon %, 1996). °] = dgq¢} arre-
stin % E1¥} del E5e] Fjgcle Ao X1
5eo] 9Jt}(Lee =, 1994; Yamada®} Hotta, 1988;
Yamada 5 1990). 18]I serine/threonine wH¥=
QS Eel rdgC FAE Weo] FATekE Aol
Base] Q)3l, retinal degeneration C (rdgC) €4
welAlel A Bete] e A7 H'lof= o]
Abe] ¢lel= AL ¥y o) (Steeledst O'Tousa,
1990; Steele &, 1992), =t Slo] Ed=olel
2) gk of ko)) disled = Ui vl AF7EA W=
ot FE A7k AAAH 2 AEME rdgC A
ERA7 AP BN rdeC BA= B gjesim
FH 93 F8S F AR AT 9)o) (Andreeva
1997; Montini &, 1997). wabx] 2 o FojlA
serine/threonine %H§A <lAks}l §47] ALH,
rdgC Edwo| A2 watel A dojb= e
wals AxEng pElA HZET, olrt reti-
nal degeneration A (rdgA)$} retinal degeneration
B (rdgB) Ed9olAleM9 A3} (Yoon F, 1996)
o} wlwslEer, 2 A rdgC EQWH|A L] Wl
NE AAE] F3Pe] FAEFRL, vjBo] 4723

1 o

AN e ol

3} zpubg A M) E (corneagenous cell) ol A= I
o] fo] TAFHUH.

Mz d gy
1. =xgle| FH|

AA} z3}2] (Drosophila melanogaster, "C—S)9—]—
A ZEde) A<l rdgCrt Adel AMEEHAR. 23
2l odulzle] Wo|B TFsle] 24~25°CeollAl A
ANRLH, $3 F 29, 79, 1499 &9:)F 72
5~10vte}y AHE-3

2. FAIMAISO|IZE B

%3}e)= ethyl-acetate® uw}z Azl 3 AR
\%—"—-*J‘EH ol A acetone series® ©FA7I, F71A
& ’5}93‘;]' ®ES gold: palladium coating 3 F
Hitachi $-700 FAHAR)A 02 15 KVelAl 2o
shodet.

s S£RMAHO|AE Ba

z3}g] #2lE B2]8l3 0.1 M sodium cacody-
late (pH 7.3) &FMez 92117 2.5% glutaral-
dehyde$} 2% formaldehyde-£-<§ 2.2 4~5A]7F 3A
AR ZAYLE AN JAF & HESF FF
(proboscis) & Awrdtdel. A F 3% sucrose £
o2 29 M3 1% osmium tetroxide SHO 2
4°CeollA 1A1ZF A 5, en bloc AelolA 0.5%
uranyl acetate €T 247+ JAslg}. o]
Z22ea AHFE JgErEZ w43l epon-araldite
EFEZ Eujsige. BS5E 2AHARE, 2%
uranyl acetate £-°43} Reynolds’ lead citrate £}
(Reynolds, 1963)2.2 43 ¥ JEOL 1200EX F
A A, 80kVE sl

7

X% zuels AAAE £ el AL A
£ 208 kst £e) AT ¥Rl o] s
o Wz 374e) wekes FAHe] el (Fig. 1.
R4 zve)e] weke shie] 2 Az wpe e A
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z2] P FA #AA e AP PHMEE] H
F3A 15 o)FdAM widEe] 3, 1 ol
Zb7e) wiakol] Thale] 75~907) A=) AlM S} F
EFe] glvt. A4 A EoE s vy G
83k (phorecepter membrane)<l ZFAFHEA]| (rhabdo-
mere)7} Se] $A3IT 9let. 2B o] 5 AJME
AAE AaMEZ} R G, NAHAFHLS HAFE
Aol vtz ol MFE EE& 9le(Fig. 2). uh
H, rdgC ETH)AY Pt = 5] Fe)A
ol A& HoAFI ot WA AN ES} AT
o} AR X3tz FEEe] o Aol A HA
=} (Figs. 3-6). Fig. 39] 3 ¥ 29 = rdgC
SdHolA otz wlaslgS o Fig. 49 14d€
 7dgC EQHolAAA AMES] Hao] B8 A
R, A4PgAEe} AHEY A oS AA
AE HAFGe. AM R/ A d- e RE
ARHA elefFoz HHA ulx] Fte] FHE
I AHEE] BRegglE A 2 FHE Hix
o F, A Z AP E Aol Aekgt Fzb
< A2 e AL & 4 o =3 AMExe
AlM| EEA}o] 2] M2 9] 7]1A Q] interphotoreceptor sp-
ace (IS)7} A33] W2 F74E o] F1 l: AHe] 3
A=, AMNERS ZAFAA FE belt des
mosomes- At 717k HeAE HeFa gt
(Fig. 5). 8ofstd, A2 F39} v Ee] 73
QM EL o)ifo] FAFHD AMEe} ML
Atolell Zglo] A o] FojAx] Rt A ZE AEE
HolFo) wd A EY B wE multivesicle
body (MVB)7} ®e] &=, =7] =3t Gakzs]
o] Ase vmsR] &g 7 Zioh(Figs. 5-7). °]
£ MVB: g AE7)#9) =952 Agsh=
715 BT olE9 s A8 o8 294
olAleME #AHAA. FHH A EoME p|E
S=orl HFEAEZNE HolA Ao FF 23
He, 7ZAEAEL 398 4o ®de] AAA
HAAY Ad viAde] Jeg 2ol FUo} (Figs.
4-6). ZPAAEAWY o)A G2 (microvill) 7t 7HEA=E
e ARG gelew, wAd§xRe] Holrb gk
o JEh A wkR ofdlle] EA)8= subr-
habdomeric cisternae (SRC)¥& A E9] B3]

™

=
=
R

x2

AA gle] dol U (TFig. 7). )= rdgA%} rdgB
oM NAE 53 275 SRCI} AR E Aae
FAe]l vHE-S viebdch Buk ofujEl, wiely )4l
AN EAME F2he) HelA o)4E FAF 4 AU
oh 35 Wt Al AEA AR wAl Bl
= 7WA417 (interneuron) A Eogt EojH o2 o]
Aol FAEHRE, AR (glia) 9} 7P FA Hol
£ 787 2=t (receptor terminal) AAelgich
(Fig. 8).

&

A EeflA] serine/threonine kH#HA1e] QlAbs} 1
gelatstage g2 hiale] 43 A 2
ste] #at ofuzt thE o7 FTEFIIAM e o
A FIAIEel FAHH 2k (Hunter, 1991;
Siegfried =, 1990). 7 Zo|H% Wl QlArs) &
a2 g FF BaEe] o A IS BA X
&2 glglv} (Cohen, 1989; Cohen} Cohen, 1989).
aey o]E2 AXY WypEe F88 9L
Reg dAEgdeh. #HIe dTelA ReFE A3
Zo], rdgC E¢wo] Z3}2]: o] serine/ threo-
nine YA JAE} FAvF ALE A EA, ofE
of HoF= oAAElE MEW wl7hiFelA oy
A Qlats}l 5o FeAS 7R QIoK(Steele s}
O’Tousa, 1990; Steele %, 1992).

2 AFME rdgC SR Zule] EqlollA
Aot ofE] 71A] o) el AdME FAHE
AL AR Y, DRt E JA] o dAtel 7}
A 2By o] o|dEiE EtlMe B &
A Heolgt AE oIl rdgAs} rdgB Sl
St} whete] AREA ) vkE Wle EA3= SRC
of Boldez RIsle Roz oA AT, oF
TR Aol doint EQAWelAdME AMEY
3 Z7]e] SRCY FH7} dojrh= A& RHoAET}

(Masai %, 1997; Suzuki®} Hirosawa, 1994;
Vihtelic %, 1993; Yoon %, 1996). 28lv} »dgC

EdolAle e o] SRCo FH7t FAHA Y=
Aoz Hel AEq F FAdHA % GE GYAA
2 AAE A2 A74Ed. Pt ok} rdgAst
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B ¥Ah= AMZ 5o1el HYs TAF HeiFx|
%, rdgColl N AL AAAE] E3)7}
Fubsh= o] BAAR. oA rdgAsh B Aol
Hlate] rdgC ¥Rl Bk PSS RE 2 g
ke Aol AHEE, ol o|F Eask AME
Bt ohgel A7 o7 FRo EE:sy glehe
Rist dAs AHE HeiF: Aoz Mz
(Steele 5, 1992). 23T HT Q7ke) AAH Eo)
rdgC AHEEAIL EAlske Aol Hel® A%E U
3= Abel AFRET (Montini 5, 1997), A&
ME AEEAT 24l (Andreeva 5, 1997)% a1 9]
7og Mol rdgC $Ale wet PRk cof
W7pgel Hed stelet olAdk 4 aleh rdeC
Aol Aol A AME Bat ohyz zhekaiAlH) o
A7 G 2R RS Bef Frd), o
AAEAL AR Fol] AFHH) st 2
Be] AL, olfE AHM TelE AUE 2o
FA e olkE o) WL I3} A of
W odge W Qo= i & 4 vk rdeC B
Wol Ao AMEANNE & MVBAF A5 #as ey
JARAL Hfol Yoluhe AToM AYHoz A%
=32 (Blest, 1980; Blest =, 1984) o2& AZtE4
Wold 2N E RHe] g} (Yoon F,
1996). rdeC Edwol Aol A AR HAe ¥

PR e B B

rlo

de] A3 ol were] AXEAMNE o] b

Ze] =Tl F serine/threonine T <lAks}
BAae] Ade) o) et M= A E o] Abst o
Eo] M AAAH TS o E FAFHE=
g, °l& rdgC EX7F <t gt oz} el o
HME HEWS At Fag TS Ao AL
Al &

4 E

&3} rdgC AZFEdWelA Y] wheloll M dolndt
HeHQl o] s AAgn AR ez dAsdch 2
A3 o|Ae} v EdWelAEdM HoAFA] gsh
H FelHal HefAH oS #AFT & gluddh
Serine/threronine T3 Q1Ale} 4o ZHid ¢
3 wetellM HedFE 7p Beldt el o] a2 A

HE7L g 2ol BeslA] Zslal oflE A
A Beigle HelE Hed Fooh AlMEe] =3
o 23] AART & MVBZ A% 33 591, &
AWele] qdgFoz ZAARAE Als =Ha" A&
He Foieth. Aoz 233 § A2k Ao o
o AIHE] EYL o8 FUisle A& HAET
53] A dFoM = He] dod AL HFA
Bged, oA 71E9) rdeC FAp} AANE B
E ke Buel YAsh= AfE A4 o=
3L rdgA s} rdgB A ZHEQW o)A 9k 274 SRC
A FAHA dskeh o] rdgA9} rdgB A}
7} SRCell &z EolH o2 FA]skA|%t rdgC FAb= o
£ A2 E St 2 gstde g gAlE Eoh

AEHLER rdgC EQW el A M= Al E9} 7zt
PRANE 7k Ao A7 g 2 Aor B
ofr, MEZF Al old AEE P Aoz A}
"ot =3t rdgC EQHCIAE AAE Ba opet
ARAZA = AFE 712 Aoz #AFHY, o)A
3} 3ol vdgC EAw oA ME Batel N A vt
o] A ZAA = e A Wiurke S & F gl
et :
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Fig. 1.

Fig. 2.

Fig. 3.
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FIGURE LEGENDS

Scanning electron micrograph of a wild-type Drosophila head showing two compound eyes (C)
and 3 ocelli (arrows). Bar=100pm

Electron micrograph showing frontally sectioned ocellus of wild type. Ocellar photoreceptor cells
are compacted under one laver of corneagenous cells (CG) that lie under corneal lens (C).
Rhabdomeres (R) are positioned between distal ends of photoreceptor cells. Open arrows: belt
desmosomes, PG: pigment granules. Bar=1pum

Electron micrograph of three days old rdgC mutant ocelli. Photoreceptor cells are not attached
to corneagenous cells (CG). Corneagenous cells and photoreceptor cells do not show distinct
degeneration at this stage. R: rhabdomere, Bar=1um

Figs. 4 - 6. Electron micrograph of fifteen days old rdgC mutant ocelli. At this stage, distinct degen-

Fig. 7.

Fig. 8.

eration appear in ocelli showing large spaces (asterisks) between photoreceptor cells and cornea-
genous cells (CG). Multivesicle bodies (arrows) caused by the degeneration of photoreceptor cells
are frequently observed, and rhabdomeres (R) are also degenerated. However, fig. 5 shows
almost normal belt desmosomes (open arrow heads). Photoreceptor cells are dropped under
corneagenous cells and are assembled around newly formed space (asterisk). C:. corneal lens.
Bar = 1 um

A high magnification of seven days old rdgC mutant ocelli. Note subrhabdomeric cisternae
(SRC) that lie directly under rhabdomeres (R). Intervals between rhabdomeric microvilli are
wide, and large multivesicle bodies (arrows) are located near by rhabdomeres. Bar=500 nm
Electron micrograph of seven days old »dgC mutant ocelli. The cross section of ocelli optic
neural region shows that vesicles represent defects (asterisks) is localized in electron lucent
interneurons (I). Electron dense receptor terminal cells (R) and intermediate electron dense glial
cells (G) are normal. Bar=1pm
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