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Genetical and biochemical analysis of the oily skin
characters in Bombyx mori, 1

Hiroshi Doira and Haruo Chikushi
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FBCECTHERZRRATIRET L L CHOLR TV 3 LOET~THH T *OEM
i 20 HEC RA T3, ThbRBT 2EBEREELCHAL T30 CH#E L, 2, 5
7,9, 10, 12, 14, 17, 20 PeEmAEOoEHc L3S, HMCHiBRROLOLE L Hb, 25
CEWHTETRT0OTHEA )  EXASREREShE. 0L, Rilcg®mT
ARILOLBETFEXRIRNZEENEEDE - £5h, EWOZEHL, HhmEMs o
P B-0SFRERLTOTHE. Z0L 5 EMREETIHEcRY V02 Thil,
FABEYR 2B THEDTHLHRTLHY, hcligt 280 L L T BEOEY
B ALBMOESEREYE AR, 1955; %%, 1955; $L05, 1955, %), Drosophila melano-
gaster L5\t B ~F v # v <> BO/|VKkiC & 3 Minute & o 84 (Tlannah, A., 1951)
HERRTI ACBE . LA BCROWTRCELUL A2 R HaETILA
GRS RPN AR LN 3D kN3, WEEOBEIIEL  N¥ENT,
BIZTOIEH, S RO LoD HiED THREKFE S DRES.

C OEECET AT AREC L E b R L (1917, 1921, 1926, 1920 ) oF
i —HOBEEMHRLRBHLTE. LA L CHECRINERhcET I RBE
Pl b FEAERL 3 0 CH B kA Jucel (1932), 4T (1943), Ak
(1943) HIC L2 THLHR IR TR, HEIFCERBEFHTROENRLAY, K
% OWFRABThobh TR ToOER, MBEEROS BT 24mENEANLLD
ZHOMRARBLRICE S o0, FEEACKEVCTRER (REHE) o+
BEE GEWE) o5 BEESEREGA TR TRECBE v oth 3. ¥, £
DEEREEE, TibbEREERO REBRLHAMT2 v 5 hEEETO FARRD
A B DTIC DT, SUIERREBESHOE L Ty (N, 1943; B4, 1943; i,
1961), =it BRI 2 RBEERORE LSy (M « F0§, 1955; Tm, 1961),
RIEERE 2HEVERIRTH S,

CERBGTEELIWEHRET OEARERE, HEREzTHO ERORRYEHS
PEL, IDOTHEBCKT ZRETIHREMRHO B2+, BIBRL LTEER

AR O—PIILBAMNEREROBWEZTTNLI b0 TH S, BLTHEERT 5.



412 ¥ K N ZE  BI9E B4
BEREMRE L B B 3 M E T L 2 RETIEAMEO EM2R<5Z LiCL
fo. EPEMEHEO o5, od PUCHREEDO LD L LT oaiT-oTliE#IE F O dosage
effect 3, BETEROME, AELALICL, DWTHEIMEHRBETZHL
FRLECEERZRRRYERL, #EEETHOMEFERLE~NS LT, #mcdT
BiL, LadEiEsRrd3 v RAMECOVGTx=RUOREND F, TORBRZ T
BL CEETFRAORGY LM L. 2 ws RIESEOHEEFHBER LW TS
FLtc. 2L THEEORACBL CHOREMARLLETEOTCIILCLIELDT
gHtao oLt

FICA BT L, REBESHE L P8R B- oM SR TR L RO MR
PRTE.

MR R Ak
1. ® ®

AR TR LA RERERERERTOL DO TROML TH S,

BHih (oa; 14 BBARE, 97) : L FEOBUIRILPHETH D, HFRURE (1929)
L5 LR 4% OLBEFREALETZ. SRV HRBEFOFTIRENT, U, DI X
DRI IERCETIESREFLAEATHD, LSRR ERILATNT,
MEEREHLTEECRL 352 Hd (F5, 1951, 1959).

st Cos;1 FHRGEE, 0.0) : 5heoh X OFORIT P, EFL\BOLRRII-280EER O
BELPELTE. REREYTIERL LTS THRE SR (B, 1917).

di (od; 1 BIRE, 49.6) : HhuprMEHRITRE L < B, HEN O RTEGHEET
5. REREmCIEEYHET5. sz (Edh, 1926).

B3I B (ws; 10 HME, 69) : YHPEMBHEIEETHS. MBOLEIITIER
VOREIRRE IS T . RMOMRIBALRETHS (K7, 1943).

HRGOE (v 10 SR, 84%)  BFRALHBELLEERET, I, HowiRiind
T B (RN, 1947). {hBF (1936) = XIUXER T Tk 4 FHIRE 15~16 spffipysh TR
+5.

ErSph Coew; 10EHMEE, 84D : S av 7r L hirBERR G M SR AR
(H, 1929). ws,w CHAE 2HHRRC EHRIL R 0T D, LAbEhb e Nuay
BT 3 A ChonSRET A i RREEH 5 (R 1957, 1958).

s HEL (N1; 14 285, 3.0~100 DL HSRK) @ RN ORIEZA L ER
BROERSLRMT 555 ZhOaTReERsioRET2Lobigkbs. wThick
WTHBEMEM L LTREL, S=@EFICEIE+TS (B, 1925). ZhilEEFEE
FRTiiind, HFUREHED oo EETEBMEFFUTRIAERRRETLI LIS
(3R, 1959).

IER S 1924 SERIRK p22 M A REMEFS OTICHERGEE S RTRLBARE L LEERM D

+ Nl kb wad allelic, 755 10 AMRE 6.9 & Sdieht, Zi3E (1958) itk » ThEIAELT
Tk D hBEikicET 2 ERiE 84 U5 <, PR 19.2 i TS HEE AR TN 3.
+ IR 187 AT A LERAh T D (B, 1958).
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HEAHL B HHE L 2TERO L 57X fTinot.. MTEES#ERT50E
EFETETREXE L 2ICT 3.

(A) W&EBET-D dosage effect ¥ B L +5HS

1) oa oBe :Nixea & Fy Ti3 Nl i RE~F e ThILHEBI NI: 2T
SHET 305 Nl Wit 0wk 44 oa BEY By, T 3 Dl oo BHILE
SKBbhiv. D TEERCHE 2 Nl o 3 Nl RECEBBEERRC LY, oa BE
FlECHERE 2O TH S, ke Nl/oaxoal + OS5 L &L ocaloa:
Nljea:oa/+ :Nlj#~=1:1:1:1 5T 2. CcOROROKLDL-THERBESY TR
L, i T NlJ#x#/» RIWD NL & +# LiZ2WwTHERLT o BT #% BiE
T dosage effect SN ~F » COVERFER 1.

i) od 0B ZoHHFMHERMEE TR RERFET . Thbb, #(2)xed($)
OREMEZITS 2, WML TRT od IThD, SE~F o THERMBICITER S, Kic
od{(Y) xod/» OZMEITLS L 0d/(YI(2), odfod(E), #[(Y)(2), +/od(8)H\T
3. TOoBOEOICOWTHERERY ER, L. EERC » Rt a B icE
#BLT, od BUT + @z FO dosage effect T ~7 v COERRE R LA

i) os B od B3 EEBIZLT os5/(Y)xes/* &RIND os/(Y)(2),
osfos( &), ~f(X)(%), »jos(8) o TERL.

(B) —HEHmEREOBE )

BFIREOMBOM T _BEAERERE T T 51N> Tk, TEEOMIELE#T]
BREBCT S0, w RABETRESHEN:: AIME L 22 RMCRIT I RHE L,
B A IR R 0 1 o' v

i) MEhRoBE 104 od;ws “EHMERKCE S &, wee xodd, WD od;wsf
AR od; AW S R RLEHT 2 LR od ML TUIKETHEMN, wailo
WTHhBLwy AL A] AN 1l EhE ks COmEYRINTE-LITER
WHMERICARRE T3 L, BEIRRO 1/4 i\ T od;ws/+ MEOTEMNGbha o
richh, FhbiclwTEREIE gaEMen 311 CEEATET 3. ool
HENE IS AIFOLATTE &, TN od oL Th, T wi K Thik=e
Thb, ok od;wy O_EBERERRMART INZ XS, ZOBCLT odws,
od; oew, os;ws, 05, w", o5, 0ew “EMBRFEETIEL, FOEDC OV TURBERT TR
5 ki Mo EIC LT FERL T Ry ERETHOREERZ IR~ ks,
od; W' W THEE B R AR NRBEOICH - EREOERITHRI) L st

i) ou OBY :oa -~FHFi- L 0T (saxws)) xNljoa w0 oafoa » Nlfoa
PAESMERLE. HiArALL corbhicd wifs 2 =2 #PrR 11 thaid
1/4 DEECRS\WTEREFLEEFEN 3:1 CopEd a5 ool eBLTH
BL, oa;ws D_HHERREEI L. MEBCLT vasoew O"FHRMEIBERLI=
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(C) aimhEREFHoOMITEEMLT35E

w3, W, oew O 3EWNTENCTRIL, Lo EWBEHEEO L CURICERNL 55 &
WEERMS LT3R RETHOEN L 6t T, 35U Fi icist? 2 KBRS LR m
i Tihobb wi, W ooew DEOEDE, SHHOMOEHE (wsxwY, wixoew, ) Fy
st 8 ~7 v i, wi/wY, wifoew, wofoew ¥ OBEREMTLL. i, ZOEORERE
B EIW, 3FBROROE + F ~F el Ui-B&ER Lo H (waf =« xXwsf+, wi]+ X
woif 70 1) g A RRC W T A ER, gL,

I RBERSE

HIREHE L LTRVWTho®sd 5 ofnRk 66 i stoftE e fvic. BREYFHIL
HRAE, HART Y OHEBELHRE, X5 EMcHNT R Hre Lt cE N
FTHCERIELS. <O, 7rz-Lici@lt: BROESCHA Y meck{ o 2 8¢
5. H{LTERLERY 99°C T1EHMNERL, £0 0lg & H WC OMAT
2 EFRMH, FiHEeE 10cc WML 7. £® lec %2 b, N/12 H:S0,8ce, 10g/dl
Naz WO, 1cc #/nz CIRER (Haden ). Wik Lcc # 1 bk 3cc #img, EHIoK
TNy 7v Y — ¥ dce, REREEK lcc ¥z TRAMREE XL (Folin oEHEE), 307
HiGRY 25cc U CHAMAESHI RN EPUZAR % AV 600 me CTHERR
Lfc.  frds, Folin BUSEMESIRIILT LA RBOLCHEGW L Fhh aa, 22Tl
BB E O T TR R L AL THREVCRITOLR e #ED 5.

® B OF R

1. AEREFD dosage effect

{A) oa series: Nljoaxoa/+ it cafoa, Nljoa, oa/-, N1f -4 O fBIREERHIE
RER% Table 1 miRd. WHEHHLRCL TOREMALERE SEE—HOETL Ty
BOTCL LT FO I FOREETS.

TEHD oaf =, N1/ + ¥ ¥BED oafoa, Nlfoa OIICITREAGR B ZENED,
MBI R TH 2. 0a/+ LNl # OMICITELEDEEL . —7F, weBhED oa/oa & {48
HREEO Nljoa L&t 3 L ae=BMOAHMSEEEL b b RBRND K. COER
YERT S L RBRRCEL T, oa/oaNl/oaLoa/» =Nl/>DBFICH Iz 2 L. 7k
¥, WThicks v Th oM IR ER .

wim NI/ # X #/# ZRBOEERESY Table 2 tFiT. Z0EE </»=Nl/=T
b, ERLCIEET Y 3REES LRI,

(B) fEWME series: od/ (Y) Xod/+ RO 0df(Y)(2), 0dfod(5), »1(YI(2),
odf #(8) iL 2 TOFERKHEY Table 3 IR

od BBE TR TEHECHL EMABESERCDT. LHLT od =20 § ik 7' s
52 L b bRBENRI. odf > D5 L /(YY) DR LTRAALEEN v T
b, RERERBL T odfed<od/(Y)<od/» =+ [(Y) oMfcH3.

08 TONTDEERRY Table 4 IKR7. osiCHTh od [IEMNEER ORI
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Table 1. Dosage effect of og expressed as uric acid content in larval skin at the 5th instar.

Cross Genotype | Sex | 1 ‘ 2 3 4 5 Mean

° 400 346 401 39.5 341 37.7

oafoa & 35.9 36.4 36.4 336 35.8 35,6

P 4 46,0 421 12.2 138 137

H NPjoa | & 405 467 5.2 102 83 28
5 .

3 2 104,6 109.4 134.2 1255 121.0 1139

= oa/7 & 1124 995 | 1245 | 1276 | 1222 | 11732

NI/t P 975 | 1228 | 1264 | 1245 | 1288 | 1200

2 1002 | 1160 | 1360 | 122 | 1353 | 1235

2 35.4 312 85.6 31.8 32.8 334

oa/oa b 32.9 297 82.9 310 317 316

g P 4.2 32.2 365 38.6 385 382

) Nl/oa P 373 321 35.8 34.7 35.9 35.2

%

X o/ 4 2 1360 | 1049 984 | 1008 a70 | 1002

3 A 1262 | 1110 | 1211 | 1108 | 1043 | 1146

NI/ P w3e | 1110 | 1071 | 120 | 1056 | 1079

3 1243 %6 | 1060 | 1088 | 1052 | 1088

(uric acid in mg per g of dried skin}
* A deficiency that includes oz locus in the I4th chromosome, namely Nl/oa or NI/,
is hemizygous for ow or <% respectively.

Table 2. Dosage effect of »™ expressed as uric acid content (NI/+£X /).

Genotype } Sex 1 1 2 3 4 5 Mean
Py 4 104.4 109.8 115.8 1259 111.0 1134
s 102.2 116.2 117.0 1188 122.2 115.3

N1/5< 4 1108 1140 108.0 1186 115.5 1134
/ & 108.8 119.3 114.8 115.7 108.8 1185

(mg/g of dried skin)

Table 3. Dosage effect of sex-linked od expressed as uric acid content (od/{Y)Xed/+).

Genotype | Sex 1 2 3
od/(Y) ¢ 2.8 36 .
odfod & 2.4 3.1
+/(Y) L) 116.0 118.8 122,
od/+ & 112.6 120.0 123.2

41
3.8
4

139.2

B

3.5
31

133.2

BT D LI LB E AT
MBoos/~8 k AN(Y)R L ORISR

=-Y) ChA.
RICEREREOMBEIC ST OTEREFRY Table § 1wfi+. X BREFiconT =/
#8 k A[(Y)? itk T EBRBRICELEDIL.

{mg/g of dried skin)

%=, osfos D&% os/(Y) © 2k B REBEI T
COIR-EOBEY osfos<os/(Y)Los]
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Table 4. Dosage effect of sex-linked os expressed as uric acid content (os/(Y)Xos/+).

Genotype | Sex 1 2 3 4 ’ 5 Mean
03/ (YD) 2 | 57.8 54.2 51.8 56.8 57.1 55.2
osfos a i 53.0 51.3 474 546 56.6 52.6
*/(Y) ® 121.6 1246 119.4 1300 112.5 121.6
o8]+ 3 1120 125.3 110,1 133.2 121.6 1204

(mg/g of dried skin}
Table 5. Uric acid contents in nermal female and male,

Genotype | Sex 1 2 I 3 ’ 4 { 5 Mean
/(Y § 110.0 1182 1304 136.4 138.0 125.6
>/ 3 107.0 116.2 130.4 136.2 136.5 125.3

2 —EAERR

(tng/g of dried skin)

PO o5, od iCwy BTN cew BERTEDE, B BORORMOEESO KM

KEgi A Table 8 iR

Table 6. Uric acid contents in single and double oily mutants (os, od and w3 alleles).

Genotype | Sex 1 2 l 3 | 4 5 l Mean
. 9 32,0 289 305 337 20 | 314
as;w3 @ 31.2 28.2 305 318 30.8 30.5
. I3 33.6 30.8 26.1 305 207 300
0506w a 305 289 27.3 29.2 303 202
R T 28 | 28 33 | 26 | 28
od; w3 P 2.0 21 20 27 22 22
. B ___&_1 1 o8 0.4 05 o5 | 04 04
odoew | 3 0.3 04 0.4 05 04 0.4
3 57.8 54,2 51.3 55.8 57.1 55.2
os & 53.0 51.3 474 54,8 56.6 52.6
q ) 238 3.3 3.3 35 3.2 32
a & 2.2 2.9 25 3.3 31 2.8
w 2 475 46.5 519 56.1 52,1 50.8
2 & 195 498 49.4 50.5 516 50.2
g 0.7 0.7 05 0.4 06 06
oew 8 0.7 0.6 0.6 0.5 0.8 0.5

(mg/g of dried skin}

od serics [T TCAR B 2 wisod>od; wioew>od, oew OBVMEICEH D, ZEHE T
BoEao-hl b { RBERSEL. —7F, o5 series oW TR A os>wi=os;
Wy=os;0ew>oew i b, os PHETL D wr L oew X TITHK wioew ThZid s
bbb, ZHE T or;wis=os;oew ThoU wi k oew OERNTEDLRAE LS.
IOEEBEDSID, wi()Kos;wa(5), wi(R)xos;wi(§), oew( ) xox;0ew(])
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O TR, KT THT S os;wi?, os/#wsl P os;wtQ, osf/4woll, Frk
o8 0ew ., o5/ 0ewd IO TERL AR S Table 7 B* Table 8 wmit.

Table 7, Uric acid contents in single and double oily mutants (os, w3 and wo),

Cross

Genotype |Sex[ 1 ‘ 2 | 3 1 5 Mean

w3 ¢ Xos;w3 3

ostws | ¢ | 254 | 240 | 288 | 300 | 320 | 280
05/ W3 3 | a7 | 4o | 58 | 2 | 502 | 72

) 8.0
wol 8 Xoswob @& | oron et & 88 | 85 | 121 9.2 | 135 | 104

(mg/g of dried skin)

os/(¥wt | g ! 235 | 243 | 285 | 280 | 324 | 213

Table 8, Uric acid contents in single and double oily mutants (o5 and oew).

Cross [ Genotype [Sexl 1 2 [ 3 ‘ 4 ‘ 5 Mean

, os/(Voew | & | 852 | 850 | 844 | 842 | 340 | 346
oew £ X o%joew & | 08/ + ‘oew 3 ' 8.0 8.0 | 7.4 7.2 \ 7.8 7.7

{mg/g of dried skin)

FERBIAET 2 3 (Table 7) 2 #:% (Table 8) L CARE 3300, BU os BRETFHL
FFEL T ~5F v iZipoT TOFANBH I ALY S 0BSTRARNEHORRANE
HI R osf+;ws=osf -, w'>osf+;0ew CTHLH, o5 DIFFENRERIN S LEBV-THE
oS Wz 05, wheos,0ew ThBrRbH3. L O BHilECILRERENT o5 i ws
HUERDHE L Do, wh, oew BSOBE L YL T 3.

Table 9. Uric acid contents in single and double oily mutants (ea and w3 alleles).

Genatype ‘ Sex ‘ 1 2 3 4 B Mean
) 2 32 31 2.6 25 21 27
oafoa;ws | 42 34 2.9 27 25 a1
- 2 35 3.2 2.9 25 25 2.9
Nljoa:ws | & 32 27 25 25 23 2.6
2 + + + + + +

oajoaoew | 4 * - x * * +
. ) + e + + + +
Nl/oa;cew @ ¥ o + + T T+
2 336 92.2 31.7 314 312 320

oa/oa Py 326 321 317 315 30.6 317
% w1 | %63 353 36.4 344 3.8
Nl/oa & 1 368 35.9 333 32.8 327 343
2 | 724 68.7 68.5 68.4 67.6 69.1

w2 g 747 73.7 71.6 69.9 67.5 715
' 2 142 142 14.0 13.9 13.0 13.9
oew o 16.1 149 14.0 135 13.0 143

{mg/g of dried skin)
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Kiz oa T ws, oew TR EES Table 9 KififF3. “EMECHKBRI EHO

BEDWTRID (PR Lk od LRARTHZH,

+ORAPESR RS TREZ

ERAED. LA LTRBORBILLN D oo &x 2 BHREECHEL OE —HHET

BRIt 3.
3. AEERITTE

ws, w, oew D 3FL ThLOHBO Fi ckid 2 HERBEREREY Table 16 R3.

ERNOZEENLFHEERZM 203 FTOMRIE wi>wioew TH3E2, “hb
O Fy CIEFCFRhOoRTHC L 2 3208 b bR, LALTHREE FrtoR
B A LT 3 L wiswa) Wl wifoew > wi - willoew-oew DBIRICH D, Fi FRIRRRH
BHEREOLHOMCE S, ThE[—DEENX wif #, wif.r, oew/+ g ¥ O ~¥7 e
SRR Fe iU T 2HBQOHTLIRDHMNS (Table 11).

‘Table 10. Uric acid contents in wy allelic series (original straims and
Fy hybrids among them).

Genotype ‘ Sex [ 1 2 3 ‘ 4 T 5 l Mean

g 51.0 499 53.2 53.9 527 52.1

wi 3 481 486 485 47.0 48.2 181

ot - 9.8 101 85 9.6 87 93

P 109 103 10.1 10.1 9.2 101

B e 2.2 3.3 2.5 2.4 26 26

oew 3 2.2 2.2 24 24 2.3 2.3
o e | my | w1 | 80 259 | 276 %69

w3/ we 2 299 26.2 282 26.9 285 279

Tl e { e8| ma | sss | sra 27 | 309

wotfw3 A 327 974 0.7 30,3 277 208
9 206 213 233 210 193 a1

wifoew | o 28 197 25,6 21.2 20.9 220
T T e 240 | 238 | 246 | 228 | 25 | 230

oew/wi | 2 20,0 205 246 24.9 20.9 222
2 39 3.9 63 5.8 36 | 47

wetjoew | o 10 17 6.9 5.3 47 51
RN T 50 | 61 53 8 | 50

oew/wh | o 3.9 41 8. 5.8 49 5.0

{mg/g of dried skin)

Table 11. Uric acid contents in wy allelic series {F2 segregants,
originally crossed with Normal).

Genotype | Sex | 1 2 3
N g | 700 72.0 736
3 3 | 7 64.8 834
¢ | 174 17.3 181
wo g | =218 20.0 187

3

751
726

13.3
13.3

5 | Mean
645 71,0
757 751
151 16.2
148 17.3
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IR A
we 3] @ | B B B B o®
e [ 3] 48] B BB 8| B
e [ S]0B B B W

(mg/g of dried skin)

i A

FEEHS b EMOr aREDMEEE L LT ABsNcERShic RBIEC X 350
Thh, WEEEANBYITEHZORTOREEND VD TEST, EVIRORELIR
B o2 it FHEoMFchH 3 - Lil, REFOMREC L 2TTTI HLAHCIRT
WABETH S (Jucci, 1932; HIk, 1943; ik, 1943; £ ofl). FELOERER L]
BEAcHme R Lo b, £, MEHRANCKBSD W0 Y (RER2UEERIRL b
BHT 5 BRI A B R RO EE R O KBRS W WS S RT3
Chukt, 1948; 3574, 1943; &b« 4797, 1952). 6> CHiBuRE R B B EADIm- o
SIEBE w5 O REE EECANRTY, frlsmhEthoMEN R sV 5 R
ERHchHLZ Mot THHT (1943) odfRer L 3HBNR-061 Bbh
BLoAThB. ThhbBEFMEMOTE,LE LY, TEBEY T ERNLRE
TSN CRBIEA A, BRT{ B0 rMIh3. Thidl Uagiki
ZFofeA L LT, —Iit

1) EBHRETLRIBOEMGRYET S, TihbbREYERTHHS £

OYER T30

2) EEXNTRETFLOYEORBMELHE TS, ThbbREERY BEMCEE T2

FEnz <.

OvThidc L b FERBRRY RS LB b0 B b3, CoMoBRFE @3 o
N EEEEHCE A HNEES BH IR I VWb ThE 58, RISE#HFITHT
HOoTLBETEMCET 22 0EE, ThbbBEFOMGROSGE, b2\ i1
PVCTRET BN BEFORERZEL B YD, BETEHO —eSHEREIMIE R
HBZRSTHE. FEHO dosage effect FROBRIT-—NL - 2 3.
ELHLOTRISRICLY, oa ki) 5 HMRBRIL oa/oa<Nlfoe DX 5, T/
bbREOREOFIMSEERRCIZHEL Y LEBEN PIRGCERNALLTES
(Table 1 Byt Table 9). BETFIEALTOLOKE SV THELNE, =0 TRIZEF2
2EELBEINEEOREOL I C 118355 L Y bR AR ION BRI TH Y,
ZOFBEOIEHIRL eajea>Nlfoa L i BiXTThHE. HL & ca@EFMH 1) Dl »
BETFLWAAOERDRET LT3 00, fFALHMNGEGER L LT BRMC ERR
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B4 D% EET 32 hypomorph Tk 3 L+, EiROMbs S EMIRBLNT oa/ca
>Nljoa ThiFiusie bl it s, t s oa flBEECO KRBT <=0l
BOBFRPIDTHEND, oa #®EZET% hypomorph :#2 35 1) OREF TR SHh
Brricih, oo PWEFOFERIUBMCERINA I RRE2VIBNC L IR 540
rEX IR LRV, Thbh oo JEF 2) o A BET LM AN, &
Bl e o RBEECH LT e R EIR A 152 antimorphic b OCH B LA s h
5DTHB.

od IR T REROMENAT e BOMHEL Y L IRARE 23470y (Table 3 F? Table
6). Z ik od BEEFD dosage effect ik 34 Dy, RTHEHOEWEY RO T
B30MTEBICHLA T Y. b # RITTEMED oa, wi FFMhE LI
R OB L AR EOEIIEDLRAEVOTH B0, OHN b od B E Tk
BRI REDEWAIAE T 3 antimorph Th 5 &M +XETH L. os DY bHEDH
HiEL b A RERED e < (Table 4), FURENS os E(ZF$ X, antimorph > #2
B EMTEB. S CHIE dosage effect #F|~3 & 2 AFREACHIRITE I EED
oa 4, D o5, od $ 1L antimorph THSH 2l 3.

Drosaphila melanogaster OIE 4 fdic i 3 ¢ @ mutant alleles {3 hypomorph 75
KA ThE 32, ciVoinE antimorphic allele &b Tw2 (Stern, 1048). - X
S5Kch--EEETEChLS, BELAERY 167 mutant alleles @ rthiz hypomorph
¥ antimorph OEHATETIHELEI 00, RO HE BT {2 T2
% antimorph T30 FEKRTHE. UhLFE2HdEMICER S h 2 KB L7
b 20 R 3 BETOEHAOKEIRICIETS L 2 L 2F L, ENECHNER
lg Lbhiy 100 mg FHEEH 3REY, EEHED wi TH T0mg, @EMERCi3E 1
mg CEEDBE L E S EOERTRE X2 o LA, Bic 1 BEF o ERD o R
RE 2o HERIEE L 2 282 22 X ESTRER - 27, 028N AED T
K420 L AEEC R ot BEBEAEL, BERE L TLEIRELOoVERL
T, REERTHEEBEMCHEBET AMIB#YFHL 8B UTHES 5. ThbbidElE
THXRHAAGIC antimorph CH3 LE L TET 255 v 2 THMabENT O IME
RO BRI FRE T KB ToREELEE T2 o B20RH L LTRELh
B LIS,

—7., ERHLBEFEOWT dosage eflect 4 2RI~ 7 r AFEOHLLL
Plec L 3 IR BT 388, TOEIFELADLNELBOLOTIL L, #™/+™
=Nl/ /" =paf 7* (Table 1, Table 2}, [+« [(Y)=o0d/ +=0s/ # (Table 3, Table
4) ThHY, EHEZFE haplo-sufficient T2 & T 32870,

FBIC I TULZ DO A R REEH: b 5> T heteroploidy @3y % kit if
Fah Xl EqNToioe. SR (1959) » NI BEREH © Mk 41T, Nl kit
AR, BIR O ROFERFERME S BB O B U5 WE THEK (#ME
{K#57 %) © hypomorphic foHERBICL 2 - LR HEMC LIcBEAN L 5D THDT,
AHET i) S s O B A HEE T dosage effect BRSO r—2ThHD,
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antimorphic allele T& 3 2 L ¥R L ICROOr —2 T 5 5.

Lo bid - DIRBETFILEEH ORI EBREZ Al coRMaM» I8 chs. —hiE
R 2 i ILE TSR A S BB oW BE-H U D wbihth a2, R
ERARRC ki B IR ESR L EocabhTuiu BEC s\ W TES T B &
Thodhb, FOENTRRERLAZLOTEHETRETORE TihbbBEF
DHARICEZEBEYRANZ L ThELEL 5. Fhod

1) RAedWEISETFOCAEBRLREK COHEFAL LT 3.

2) SheMcEEEF oM SR X AR O RS Lt 3.

DL HEDE: BRBZOT, FEHELI-ALOECOWTRERIL SR T,

e, mBEMEO TEBAZRAEC OV TORMA ST T bR T b4, HEEHT
OEE O EER L Ch DRBNC THEMWERFEOSYEL SEHEOS K XRINELE
b Tuwiitilg 2, ZORECOWTORN TR I < ZEHREO—H T 31,
oa (FRPE), os (W), od GHME) LBBED RAZEHEY S 2TL, MFKNTATL
P BHEE RIS 5 wi(BRE), wY(ePRE), cew (W) 24 2TLLOTHS. &
B HR IR S AL o0 THEMEOBEELARI LRI T nE, BE W
BHEHZ - DT -0 Y HERA BN B RALTRETED e  FFcT 5 o
HThHB.

=4 od LrIIRREN L DM R 25 L IRBRIL warod>od; wi oew>>od; oew O
Bfcs b, EWE TEFMROBECRENLEVED LD L D b BIEFEPL T
% (Table 6). HMZFUHEFL antimorphic ZefEHZA T2 DTHEM L, ZOBET
ik od I X PSR AGEE FORCAMRIERNIHEIFASE R TV 33D 2 &
LNz, Lol CERAMCEVEIEENEOFCH L TXREIA T3 L RIHELE 2.
s oa OHLEIT OWTARBIC, wy Of T0mg, oa @ 30~35mg, oew @ ldmg =
L, oa;ws T 3mg 3, ogseew TiX iy (Table 9), = OBE i BN
FHOfEHOFRE UTRBEYRIMOBES L b2 LHTVv3. 2T oaid wa k7|
DEAD LIS S5k BV- TV 3 b ThH 54, BEMSE (wo) L hEME (oe) X Ofid
R B LR EEMERLE L TRY, FOMLIIERAMNIBEROSRSO WP bEliE
HTREES. T, os DHTRIT-DGTL B L o8 D dmg, wp o 50mg ioxt L os; wy
T 3lmg rinh, od OEELAKLELIFALRTHO ML THEL, os;vew TiL
oew D 06 mg 3L 30 mg 7 b (Tableb), os; w (X osf+; w104 mg i=ifL 27.3
mg k7 5(Table 7). ch#ERMKICLTH o5 OFEFARBRHR L -EBE os OER
Do oew Wit w L 0 L FWESEG. SOERENL L TTEBEISTL LR
HEAMEDOFC XRER B SO TS, TORBERIEED HRILZCL CLF@#HiD
G 2O H B 2 LB, 3 BIT wi, wY, oew TR X RITR IKBECBE]
ENRBHBOK o5 LGS >TEMEICAS L, SHEHRKTACHEER L) s DR
T3 FEOERNERL L. Tiebhh os ik wi RAcHL LM%
OFRYHATFENE S E30THDT, THHNEHLEEHEREbLT O LEL 5.

w3 S ABIEF- 2 OHIETEHBR OBV B&A 3 L, od, oa, 05 BETLE ORUEEM
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EFELAERILA—2fFHAME 2o brb b6, HEFRAOFARIRETC LA
RieoTv2rEEbRE. ZOIZ LI oa, od, os D LFhiMFOFRAFmMELT
L antimorphic T3 Z L2 WL KL, WEREEEF—H% FHEYC antimorph T
harERELEC TNl —2OFERENESLOTEAY. ¥, —ENLE
& wr RANCHL o2 k od BEOZEZ L LIRS IERET 50 THLELLERL -
HEREZET LB 2B 5000, os RTHHCFRAL AL LRk E T3
LEAE. ZhilAK (1958) HEMO RBR L <A vy -—-EF0IH7 vy RO
B»b, od x oa LidBl—2—~7RBL os B il —7 BT 3 L 3L R
L—FLTWn5B.

BB wr BFL or 2 OEEGHICOWTERBIE, AL or BETLEAEELTH TR
HRERLULWAT e OBOPFE wi BAL LTCOBR2DRMERIRL T3 53, s
AEERRE T 0Bl B 2 DR & RIDO T3 (Table 6~8). ZOFENL
10 EHB O LI TR E T, BEECEL ToLofEHRBEDEN bR T w3
rooew 123 k&M, HEFWICECERCER LB USE, FCRERDE 500,
ThbhbLEBGMBERRZL TLFREXE L0 L, TOHRRO LoD T IEMENC 4 2 D
W, FRYEHTSIERAMBERIRELE 00 IS YE T L0 L BT
BLIMTCE .

CDROEC PIBERRL wa, wo, oew DE 2, HEMO~7 = it 2 Kk
BB LES. BB L TRAISA 3L BMREEET wa w's-oew DIEIC LD
~F R LR 2O e fE TS (Table 10). ibE (1960) & XAUEAER L L TE
220 allele CBT2 w1200, Wy, Wi L O~F o TORBERYHZEL, g2
BB R TERY B, LU T oHg~7 » JfFoRBRITER FhoXifc
XA LEREG, BETR L HEEERBCHL tH RSB b, 2
D Fy ~7 oW L 24BN EFORLOERLBL LR IOT, wi Rk
FOBLYITERED p22 RRLTHEL F0 F BT3B 2T XHEREL
Ta4tn (Table 11). X1 2Bl E L TOEHRNTOED HR# Lkl )
L TELMFELOMENRRE PR TELOTHSM, BiETWC dosage effect 435 28HEW
AT IER R i b By, (s bk e fEETOMi 2 Eor U allele OHE
fEHOBRETH ML, HORME) LTt hemizygote CTOMET AT L TOHMMEE H
v b0 ThR S, Ll wr RAIBRET O dosage cffcet %3~ Ok RE
CRAFTEROT, RCxecilobhifEs Table 12 R L, chi—EoOZEL LT~
Fu CoOBFRLIFLI.

Table 12. Uric acid conients in larval skin, heterozygous for
wy alleles, and corresponding midpareats values,

Genotype Expeﬂm(cggal value M:dparggt‘_)s value A/B %

w3,/ ot 41.3 TME 45,0 T8 93
w3/ oew 351 42,6 82
woi/oew 144 14,5 99
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~F r EETEWTROBE S FHEL ) RBENRSTR, —REEREO S BEE L
T+ 25-0mE Thi. ZOHMEL OBZEL, 2 5EEFABEH X L Tantimorph
ThEZIEBERTIVE EHCREEINZFRNTOLOTEHS. FIhbIFOMDOM
Fae X LT, FhllEE 100 X L T~F e RBELFEBAICT T & wtjoew=
99, wi/woi=03, wijoew=82 Lirb, ZOMOHEEROBMEILEIBOTW5. k2K
T3 REBAOREFN LI D L wtk ocew BELIELIL, KT wid wikih, wekoewlr C
RS —FH A E B bR E. ~ 7 r BT 2 REREL allele RICEAENS
WiE E R E S, FENEA e g X P E 2 OBENKICADOTNT, CZTHE
BICREED T W R R F ORI EE U CIERET 30 Hms < Blbh 3.
—H, WBCKT S EBOEMNIEY L OBUEORETLY, HoHERETFIIERC
HLTHR2SHNTHE 2 L 2B I 0ERITTRLELE 588, 2, HR
(1957, 1958) SO MERBER L YRR 310 wi RIGBZFEGTRO\EIFO>T VT,
AF BV TRHEFHTD RXNBEELLL, KclcoRBRomEr e+ 35.
DS OHRZRTIE - OB RO MR allele flo#k 3 @EMBRORERC LB S
DL, LD o5 X ORFFRLBARRE Lo bl B ER L R EOHEE R > 0ifffic
fhie 5, $pAEaO trans PIROENERINLDLBLI-ENZYTEAS. =558
ZAVIERCN LS U CGHIZT 5 antimorph 723 ws RAlIC I\ T, #bltogd
Fois wy & oew LD~ F a2V PREY 100 2 U KRRRBRS LD, Biltko®.
wot + gew LD ~F nDIERMABERE AR O AR A RMAATEL XS Thbb
trans $HR L AR LTHEFRCHEERC L -BHo B R E v, REBBGD
PEAGEENER Y, ~F el ETIR L P EEMCREREIA DI L3 LITTh S, L
HLTERO EMWEC BT 2NEEHEROMRR, CoX@HEBER L HEMOHE
Ewal od S or ORETCHRMACIEAL 3 20KHL, o8 ORET CHRILAERIE
AL 5300 REXRIEALLA-C LERTAI LB TSI L WETH .

B EARE X 27 thEhR= FOERERBRO—RAMER KU T ORI LI
DfeA, FORBITOGTRFEREM S Tieyv. FK (1943) 2 OHENERICE VT
HWBR(E T [EROMABEKEDI-2 RBOERBEEP L5 FHNCEE 8L
AA+al doTh3 Ui, ¥, # (1961) LIRER4ERICS 5 xanthine dehydrogenase
OIEM A NS L BREHRC D\WTHE L, BIEERT do\ 5 B RO TEIERE & B R ER
BOEPAETEFRCEZ L LT, REERIDOBRFTOLON HHRREDOE ) b B
WRFEETT AL LT3, —H, TG (1950) [TEEHEMER A, X oR8E
BESR A B, od DEBICIREN DI\, DL od BEEFITL b RIBERAEESNZ DT
¥7s{, B ER I RERA Bzﬂtciﬁiﬂ 'Bbs THEC-DHTHD, WHECKE-THRET
ao&%¢hak555@®§uﬁ(iumm%%ﬁ)myﬁh®1béﬁaﬁﬁbt
L1 (1961) LISROBMELITROT 5. _

EA AU Do HBRIC L B L EWN T L SENECS oew LT HSHICEREIRE
190 9 ORI ER Ry, i, R - TR R B L Tl R
OHRErEAEM X, ARFELRRERE RN > C REAOORAET 2 BatErR
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BORGT CRBEKEL EFRCIHRGEEN H5 2 L 2BEL, X LK RO
BHESHE2WTES v AR T O tryptic digests v ~ATENEEWERE£O
M L2 THERENLS B L2 2 EoT (8, $i% 1961a, b). ZoN#EO
U OWTIRESKC FERT~NEH &5 D RRCES A, E L L THMER R AL
il hEMEETHE L B TOoRARORE LT Lo ThHIUE, Rty
b kT 5 EERAEED £ LMBTE S L, BRI HS (1980) AfRRFL foim Rk
F=ilh BN ZAMTERYE, BFMEH LU T, FMASESERICH ST 2 BENEFR
VRO REFD WTFROTHMC I AN TE 0L FLLNE D, HRBEFCHRLR
BEDEFERO NI S MAOREL IS c Licih, ZHatic st 2 ITER
BROBATMSRESGESC 3145 T 2 BEAEE O MUTIERR B LI Bokd 28 % i
BLTWBrEr L.
H &

FEGRCI - THSHICET 2 BEETEICY 2 SEEBROTELAT L T, HELE
ZF s mELEETORREBAHR, HETRE, S oeTRite e, Kok
AR

oa, od, 03 "} TiLii=F O dosage effect 345413, o bt $ antimorph
TE b, ORI EMER~OREER L BBl E 2 Re 715, RoTEN
EORBXc ERMAEIAHOBBORRA L UTHEBIZRETHLE. TOZ bikideit
AGERCE L Hh .

TEHFE TS S EEEL bR R RS T BER KR T 54 0T
i<, ARl VEETFOHERRERNRE . HoTHhEEMETIRREOE L
FRHROMBEL, (ERANOR - 05T, TOFAOREC RS TLRL ST
WHRO LRSI B.

WEln we RAGHEC BV THBREFRIC R T, R /EBmBEER L allele &
LCRELRBROWRER L O 2NN EAEL, RBigd allele flo~7 = T OKH
ERO trans PRI D, RERROSSEEACHA IR DL B3,

EERERETOERR L Y FEOCE ENREEAE DAY ETs2 20 hbe¥r
BB, RETOMOER LGMAMES 0BRSS 2 BENERT ST
AL G LT3 L&Al hbhuwoT, HELEECOGHAENCESHE
TUROBETHD EEREIHhS.
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Summary

The normal skin of the silkworm larvae is opaque and white in color and
contains a large amount of uric acid, the endproduct of the nitrogen metabolism,
in the hypodermis. In the “oily skin” mutants, however, the skin of the larvae
is more or less translucent due to the reduced amount of uric acid contained in
the hypodermis. It has been gencrally considered that the more transparent
the skin becomes, the less uric acid it contains in the hypodermis. More than
twenty such mutants are known so far and are located on the widely dispersed
linkage groups, i. e, about half of the already identified twenty groups. ‘This
is in conspicuous contrast to the increasing evidences of existence of genic fac-
tors, with similar or related functions, occurring closely linked together on the
chromosomes of the silkworm., Concerning the manifestation of genes, distribu-
tion of genes in the chromosomal set, and differentiation of chromosomes and
genes, this group may provide a very fascinating problem to the genetics of
the silkworm.

From these points of view, we have been carrying out a genetical and
biochemical analysis of the manifestation of this character on the basis of uric
acid content in various genic combinations. Results of such an analysis are
reported in this paper.

The effects of single and double doses of an autosomal oily gene, oa, on
the uric acid contents were investigated by utilizing Nl-deficiency which invol-
ves the og locus. Results showed that the haplo-og (ea/-) individuals contained
more uric acid than the diplo-ca (ea/oa) ones (Tables 1 and 9), This suggests
that oa gene is an antimorph in the sense that it inhibits the uric acid accumu-
lation in the hypodermis.

In the case of sex-linked genes, od and os, higher uric acid content was
also obtained in the hemizygous individuals, suggesting the antimorphic nature
of the genes (Tables 3 ang 4).

The normal alleles of oily skin mutants are considered to be haplo-suilicient
for the accumulation of uric acid since no or very few differences were found
between single and double doses of the normal alleles (Tables 1, 2, 3, 4 and 5).

The interactions of non-allelic oily genes on the uric acid accumulation
were studied with the double oily mutants. Each of the sa {autosomal), os or
od (sex-linked) genes was combined with one of the ws allelic gencs, ws, w* and
oew. It has been considered that the transparency in double mutants is de-
termined predominantly by a gene having stronger effect on the transparency.
This, however, does not hold true for all cases examined.

In the combination of od with one of the wz alleles, slight cumulative effect
was observed toward reduction of uric acid content {Table 6} ; while in the case
of oa combined with wa alleles much severe cumulative effect was observed, no
or very few uric acid was detected in the double mutants (Table 9).

In the case of os combined with w; alleles, however, higher uric acid content
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as well as lower transparency was noted in the double mutants than in the
single mutants, suggesting a quite distinet type of interactions (Tables 8, 7 and
8.

In this case, a further interesting phenomenon was noted. Normally, uric
acid contents in the w; series mutants are in the order of ws>w -sew, How-
ever, when each mutant is combined with os, it becomes equal in the double
mutants, that is, os:ws=o0s5;w"=0s;0ew. This result is interpreted to mean
that all the wsalleles must be dimorphic in nature of the locus; one is a
*common oily factor,” nonspecific to each alleles, and the other is a * specific
oily factor,” peculiar to each mutant. This interpretation is consistent with
the hypothesis of the complexity of this locus proposed by Chikushi previously.

In the heterozygotes between ws alleles, a mutant having more translucent
skin seems to be expressed as dominant (Tables 10 and 11). But careful obser-
vation suggests that this is not due to dominancy but to differences in trans-
type position effect caused by their inherent * specific oily factors”

It is clear that the interaction of these genes is quite different depending
on the combinations. From these results it is suspected that in spite of the
phenotypic similarities, i. e., transparent skin and reduced uric acid accumula-
tion in the hypodermis, the mode of action of each genes responsible for the
oily skin characters is not always the same.

Recently we have obtained some evidences suggesting that individual genes
controlling oily skin characters are primarily concerned with the alterations
of the structure of the tissue proteins present in the hypodermis. It seems
that the genic factors responsible for the production and differentiation of tissue
proteins may be distributed on the varicus regions of different chromosomes.
This may be the main reason why the genes in question are distributed so
widely dispersed on the chromosomes of the silkworm.



