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YRIL, Ao - SOBERTELLL
R %L ST T BBEEAFHTFELHWTT
17 - ¥ OREHXELYHLMCL, Bz o
BREAOASRKR, R#OBMBEREH O ER
P0%E35BREXb-TEFIhk,

737 —EOBEEN, BIEELESTEL
LT, AR (1929, ’34, 36, '48, ), HJI|
(’50) , HEM (’51, '54) kX->T H4=
Bombyx mori ¢, XFI¥ (’58) , FHI « b
T (’60) , FC60) kioTyavday
Nx Drosophila melanogaster T, \h
PEHREME L L UTbhTwb, LUk
Yra bkl 45 2 OBERES TR v,

Asp. oryzae BZF O SHEEHICEL T\ 558,
TA A Penicillium ¥ xR +DAESE
CHEEBENREL T, -5 EENRsE
BT k- THIET 20T, BEHIFERT
fECtho%, LL, Pontecorvo et al (’54)
NFDSHEREITS Asp. nidulans CHEEE
5l & v RA e parasexual cycle (5 ¥4 5il)
P EEBHAERE LD, B\ Pontecorvo.

Sermonti(’54) 43 Penicillium chrysogenum
<, A%, {hE, KD (56) 5 Asp. sojae
T, WiE (BT, V) %% Asp. oryzae T*
NEWEFHEFEOFER LT 51 KA T,
T I ABEEOBIEEREDOB NI,

oL, EEMEMEBEL T, Tiebb
ZRDT 7 —CRAEREKY ZHKSOMEE
T4 I balanced heterocaryons (3E
# B%IEAIK) , heterozygous diploids (~
7R 2K #AWT 717 - YRARERE
ZF o allele Gdaztk) o HEBEFKEEHE~N, 7
I —YHRECHET AR EFOXALEMD0%
HEE LT b D Th %,

" OH & H E

Bikk: BPAEKNG6IL, HX, ABEYHARO
BRROEEIL L > T Asp. oryzae EHERE SN/
BT, COMRREREINIT I T —4, FRER,
BRFRICDOVTORRKRERKRI T T OH»r SR
Iz,

Bd: FHEHEE (571) KBNTHZEDT,
B (MM) i3 Czapek BE#iAEIE L, NaNOg
2.4gm, NH4NOg 0.6gm, KHyPO4 1.0gm, MgSQOq4.
7Ho0 0.5gm, HCI 0.5gm, glucose 20.0gm, JREFRE
F#1.0ml, /k 1000mlc, PH i26.5ic LTAV I,
szAkEM (CM) 3 MM 1000ml iz 4 — 2 b #iHi#,
HE 4V IKGBRHER 4 108 T/iN Ui,

75— ¥EROHE: TI7—¥EHRIECH
¥4t Dextrinizing power(D.P.) & ¥i{k}y Sacchari~
fying Power (S.P.) OWADMMRINI, WELDH

(D.P.) ®Fid Wohlgemuth (1908) OXEH: FE
'54) ZRML, 1% BHK 5ml, m/10 BEEEK

(PHA4.0) 4ml, BEHK (B—Y Y 710°DEFHT
30°C, 4 PMOEERK) 1ml—P LORAKE
40°C TR & &, BB RIBROSBERD, 2
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— FEOSZAMOL - & RO REICEFET 5%
TOMRIZHEIE L, 105RIc—EREEARIGEE LY
BEEHE N A LHRLE Uiz, it (SP) ofliEi,
0.55% Wiy DFEMTIE 9 ml EEEHETE 1 mIDE SR A40°
C, 30 4RIBUG S, BUBHIHERD =it O ZAEKD
720 FICHED T3 Somogyi ZFi): (Somogyi 52) %
AN TFRY, B m/10 F A HER Y — 20
TE R S 3043 T 10mg O 7 F U HiIAA UE L S
N7 VHALE Ui,

U UERO R, bbb TEROMERRES
ORESBILHITRICIZE Y TRISO O TR DTk %
#%& i, Z® D.P. jlji£yk: “Agar iodine method”
12, Figl 1K 3hC 9emEiR < b Y LT 2 3K

“Agar Iodine Method”

Agar M.M, containing
0.3 % starch + 0,01 % glucose

¢
Y LL LS

4

& 2 % agar
Fig.1. The scheme for determination of amylase
activity (dextrinizing power) by iodine reaction
on the agar surface with growing colony.

WAENTHEEIC L, 20 FIC0.3 %k &0.01% 7
B A A D MMIER CRIETSR kO B A3 Hk
ZURND 10ml 27N T—EO JESICHEE S w i,
WaF-% 20 FICEfT %, 35°C T20~30IR[lkE 2,
Wﬁﬂ—Fﬁéﬂk%m@kmumbfiméﬁa

L, RAELLIn=—0FbHEHLENTI — FIC
* U TGS halo GEWIM) A4 % (Photo. 1),

12 (HARED

Photo. 1. Transparent halos correlating with
growing of colony by mean of “Agar iodine
method”. 3 days after. x1.

upper ...wild N.6 normal amylase production
lower right---No.8(ae8) slight amylase production
lower left.--No.4(@e4) negative amylase production
The growth of amylase mutants (ae8, aet) do
not decrease within two days against that of
wild Né6.

JEREHIh ORI IE, o —DEEMSK S 155Kk
KT, Lrd m%7ﬁwwwma—F-mf¢
BEEOREICL, 7 FYREO R, T 3 BRIREE R
HRoEBFMHL &b 2 AN TIRIES m,’tﬁ%n\"ﬂx
FEICH TSI A4 Uiz, Fig. 2 TH LN BHRIT

11 A
10 1
79 ¥
3 8 3
ho )
- o
LA £
>
o c)
-
s 6 1 /: S
a a0
£ 5 @
; Ty
£ o
a 4 L
g g
3 L &
i) <]
2 1 - -
1 { ot i
0 10 20 0 40 50
hours

Fig.2. Radius curves of the halo and the colony
correlating with the growth of the hyphae.

wild Né. radius of halo —@P—
radius of colony ... ()ore
No.4(ae 4) radius of halo — W
radius of colony ... ] e
No.8(ae 8) radius of halo — A
. radius of colony ... A
Medium : M.M. agar consisted of 0.39% starch+

0.01% glucose. Incubation: at 35°C.
Radii of the colony and the halo increase at a
constant rate between at least 20 and 30 hours.
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TI7—FZOMORRERROFR: XA
ERFRFHEOFMILTORE ('571) ©
BRTH D, RFBEEEEEGEELESD %icind

BARARE cREI R,

1 7I57-¥RARER filtration-co-
ncentration technique J;#E#H:(Lein et
al 48, Woodward et al '52, ’54) #*¥H
L, MMiEic iz k#E K L Ll Xk Amyl-
opectin #» Ah, FBIRBKZHE OTIT—F
RERER K% 2 (Tablel ) ,

Table 1 Origin and frequency of amylase mutants

No. of | Amylase Parent Frequency of amy. mutants* Further markers®*
expt. | mutants strains am)Ir\.Ior.ng:ants No. (:Zs:gcllonies added
1 a 1 wild Ne. 3 26 cys |me
2 ae 2 wild Neé. 2 18 thi 1
3 ae 3 wild Né. 1 21 cys 1
4 ae 4 wild N6. 3 23 prol 1
5 a b5 lys 1 1 13
6 a 6 wild Ne. 3 6 arg 1
7 ae 7 wild Ne. 2 20 arg 2
8 ae 8 arg 3 4 10
9 ae 9 wild NG6. 4 45 proljarg
10 ae 10 wild Ne6. 2 61 try
11 ae 11 wild NG6. 3 18 pan
12 ae 12 wild N6. 1 10 me 1
13 ae 13 wild Né. 2 6
14 ae 14 wild N6. 4 32 thi 3
15 ae 15 wild N6. 6 15 lys 2
leu
ad 1
16 ae 16 wild N6. 1 7 me 2
17 ae 17 wild N6. 3 24 his 1
ad. 2
18 ae 18 wild N6. 18 52 prol 2
19 ae 19 wild N6. 16 25 lys 3
20 ae 20 wild - Neé. 4 30 nic. 1
21 ae 21 wild Neé. 15 67 me 3
: prol 3
22 ae 22 wild N6. 12 58 his 2
lys 4
23 ae 23 ad 3 2 6
24 ae 24 wild N6. 7 61 his 3
25 ae 25 wild Né6. 4 27 lys 5
Total 25 113 675
Average 4.5 27

* The figures showed the tested number giving rise to grow by plating after filtration.
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In the case of ae 1—ae 14, starch was used as a carbon source during the filtration
procedure. In the case of a¢ 15—ae 25, amylopectin was used.

*k

requirement.

%63 10ml o RS TR & (2 < 107/1ml)
T, BB (RhOoBE»s EoER) X
Amylopectin (Bi#R FOEE) »REEFE L
7z MM #90ml @ A - % 300ml =4 i &
AL, 35°CTiE#ET 3, BWYARKHOMEY
BNTHBL, RFERTFLRELET T, b1
PRFLEL Kok b CME Ik L 4 ML,
W Amylopectin TRREIETEFAL THE
BheE -T2 REI® 5, BELTEL
aon=—R, £h&Fh, 7FuELsaMME
BB e EtMMIEREL T3 C, BBRIZDE
BLAWHET 15 —vEATEKE LT
Lo MB#HCMTHRET5a0=—f,5.1
o BHE CEHM 55 & likk, H

Each amylase mutant was further marked by conidial color (w, y and b) besides its

—BRE R 2RI DT 50 %<l
I, ZEREC 1 3R> TR ER TR, &
- T, 25/ COHEMIIC 2 TLUBORRCH
Whe 87 17~ ¥ RREEKRIF K TFAEL
FRERMEO~ ~ 7 2T ZEXREZERERE
BB Lk,

2 RBERFRER RARBE - BE®
ZRTCCMEEB LT 5a0=—40sKcb ¥
DEAETLO K,

3 RFORERER MBRHBOLER
0.37%C, Hf i BEoRERE 2.30: 1.
15 : 1 DEETH -7,

T35 —CRRER . EBHOT 7 —&
EoRE +  Table2 kR4 Hic

Table 2 Characteristics of the amylase deficiency mutants and
other mutants employed in this research.

Amylse mutant Amylse activity
Code *Steain . %;xfg‘g‘;lquf:: et Saccharifying power
No. ymbol method”. radius(mm) growth on
(halo | colony) starch
No. 1 w, ¥y cys[me ae 1 =+ / 4 — or slender
2 w Yy thi 1 ae 2 + / 3.5 — or slender
3 w, ¥ cys 1 ae 3 ES / 4 —~ or slender
4 y prdl 1 ae 4 + | 85 — ‘or slender
5 w,yb Ilys 1 ae 5 7.5 [3.5(2.19) — or slender
6 w, y arg 1 ae 6 + / 3 —~ or slender
7 w arg 2 ae 7 == / 3.8 — or slender
8 wyb arg 3 ae 8 4.5 |/ 4(1.12) +
9 w prollarg  ae 9 + /] 8.5 — or slender
10 w, ¥ try ae 10 + / 4 +?
1 w ban ae 11 += | 4 — or slender
12 w, b me 1 ae 12 =+ / 8.8 ~ — or slender
13 y, yb thi 2 ae 13 =+ / 3.5 — or slender
14 w thi 3 ae 14 =+ / 3 — or slender
15 w,y ys 2 ae 15 =+ / 8.2 — or slender
w, ¥ b lew
w, b ad 1
16 y me 2 ae 16 &+ / 4 — or slender
17 w, y his 1 ae 17 =+ / 3.2 — or slender
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w ad 2
18 w, y prol 2 ae 18
19 w lys 3 ae 19
20 wy nic 1 ae 20
21 w me 3 ae 21
y pro 3
2 w Hs 2 ae 22
y lys 4
23 w,yb ad 3 ae 23
24 w,y his 3 ae 24
25 w lys 5 ae 25
Amylase
normal mutant
No. 1 w, b me 4
2 w me 4 his 4
3 w, y his 5
4 y hs 5 mnic 2
5 w, wy his 5 prol 4
6 yb,b arg 4
7 b me 5
8 w cys 2
9 w cys 2 lys 6
10 w, y arg 8
11 lg me 6
12 w me 7
13 w, b lys 1
14 w lys 1 me 8
15 w lys 1 his 6
16 w, y thi 2
17 w, y ad 3

B B K K

i3

8.5

-

7.5
5.5

6.0

8
7.5

3.5

3.3

/4 (2.05)

/4 (2.13)

/3 (2.33)
/3 (2.33)
/4 (2.13)

| 3.5(2.14)
| 2.5(2.20)
| 2.5(2.28)
/3 (2.0

/4 (2.0)
] 3.2(2.25)

— or slender
— or slender
— or slender -
— or slender

— or slender

— or slender
— or slender
— or slender

+ 4+

+ o+ 4+ +

+

+

*  Strain symbols represent as follow : w=—white conidium in color ; y—yellow conidium
in color ; d=brown conidium in color ; cys/me—cystine or methionine requirement ; #hi—
thiamine ; prol—proline ; lys—lysine ; arg—arginine ; {ry—tryptophan ; pan—pantothenate;

;3 mic=nicotinic acid ; ae—absence of amylase

leu—leucine ; ad—adenine ; his=histidine

production.

*k  4-symbol represent that radius of halo is shorter than that of colony.

T 17 - ¥EREEHOTFE R HZL KV EK
WIEEMEYTH - T, Agar iodine ¥TRHE
Bliao=—0EEAMRcisrc o —%
BB TH, L TEbT. BRiEH L0
B HAERT VLN CEREErCET S
LT Ehv, HEoD.P., S.P.ofllE 12
EAEMD TR (Tabled)
ChbT7I7—PERERKEDS b, HRK
TI5—¥ idbo03Hrndbs, No.b (Iys

aes) Tk, S.P. n#EEchoT 17 —EE
R B & R RS - cl BB e AB
D.P. 0 i BFAERICEWRT

LU 7anids,

%, No.8 (arg ae8) rNo.10 (iry ael®)

BEBLET 37 —¥ERAE2ET %,

11

Tk b AR INCRBER, XEKReE
fa F B BRERKL,
heterozygous diploids OO —#& L
THOWBR TV, W7 37 —EHhHEe20n

heterocaryons «
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TWRIE®TH5 (Table2, 4) ,

Ric, T3I57—CEREREHN0.4 (aet)
BB T N A A MM (AR i & CEF
BN BN T, CoMEEBTERRTH,
Fig8rdsftds. Thbb, 7FuETR

100
90 e ’o 'o\ <
[ \
7 \
80 1 / U r

0 1 2 3 4 5 6
days

Fig. 8. Comparison of growth (dry weight) in
starch medium and in glucose medium by wild
strain (N.6) and amylase mutant (aet¢). The
culture were done, at 35°, in 200 m! Erlenm-
eyer flasks of 50 ml of M.M. supplemented
with 2 95 starch or 2 % glucose as a C source.

wild N.6 in glucose medium — @
in starch medium ... Qe
ae 4 in glucose medium —Jfj——
in starch medium ... e

Values averages of triplicate flasks.

Fitke QI UAEE TH 225, BT No. 4
(aet) ¥R 6 HHR TS HEREBRZAR V.
BEN6OBBTOLEBRIHETRELE D2,
PIBAMcRELS AT —2ET %,
Balanced heterocaryons « heterozygous
diploids 4B : heterocaryon. hetero-
zygous diploid OfE b Hicow Tk (67
MW, V) OERD 5o
ERULBETHOBSEG, Allelism (&

¥ BEID ke, Table2 kdbiFhT 17
—CREREREKET I 5 —FEEKROM, Xk
T 35 — ¥4 BRI °E « 84+ ¢ balanced
heterocaryons, X bfc heterozygous dip-
loids #4&8L 7z, balanced heterocaryon
EEDBC U DHECHHEL, Xz oRKHE
— MR T 5 IRELHERF LR UKEL D
it - MR EBNCHRL T FkieT 5
ok, HERD2O0EKEERERT 17
—CHEDOR hIcHFEEEORTE L XEBEKR
BEWEEL D non-allelic (FExrt:) i
TERE N, Asp. oryzae T balanced
heterocaryon OB FxRFROKIC L b T
SHETFHEOMB O % %50 C, non-
autonomous (Pontecorvo '47) Tk 355,
FhboMERNORKOLEI X » CHHEED
BRoanrbmgRkott cE4OF B TH
D, REFRLE—MEAOERERZE
iV - T prototroph GEERM:) wwixb
MMic 51Kk % . heterocaryon TH 5 T &
ORERE, % OERF ZREFICMM Eici g
Lth bdhodiRebbRITHET T 5 C &
L, heterocaryon LicH:UklaF#CM Lic
Tv AT 5 e RGRRESER U TlgkEaR
BRo® s BERedboan=—nHBTs LT
HE I N,

Fic, zhbod balanced heterocaryon
& BIEIRMIC heterozygous diploid # % %,
heterocaryon OELAMIARICELEL TW5E
Bk, 1077~10-80 & KR CEMEMICEMA L

CCERAEERER (BESTIV) $% 07T,

heterocaryon fa FREKEZMMI 7L 4 + L
CRETHEHEOIn=—DOhhbiGmo a0
=—%EL T, Kicix heterocaryon @
n=—dicikEo sector (FE) &L To#k
THEEND D, heterdzygous diploid %
fa - by — ki i TR BRI prototroph
T&H HH LREBIESL heterocaryon & XFi-¢
¥, X, BFhaHirEbd TEETE 3534,

R O\WC D vegetative segregants (4



Table 3 Amylase activity of heterocaryons

and heterozygous diploids.

No. tested No. tested Amylase activity
hetero- heterozygous Tested combinations Dextrinizing power Sacchag:fymgtpovlzler
o by “agar iodine growth on starc]
caryons diploids y agar | T
method” radius(mm) Heterocaryons Diploids
Combinations between @e / normal (Genotype) (halo / colony)
*  Amylase mutant + Amylase normal mutant
i’; 13 ae -+ No. 1 — No. 17
10 ae + No. 1 — No. 17
17 15 @ 13 + No. 1 — No. 17 (1.9 — 2.34) . — N
17 7 ae 15 + No. 1 — No. 17 :
68 45 almost the same as wild type
Combinations between ae/ae (Genotype)
Amylase mutant +Amylase mutant
9 6 a 1 + ae?2,3,4,6,7,9,10,11,12 +* | 34 — or slender — or slender
8 2 az 2 + ae 3,4,6,7,9,10,11,1 += [ 34 — or slender — or slender
7 4 ae 3 + ae 4,6,7,9,10,11,12 +*= [ 34 — or slender ~ or slender
6 1 az 4 + ae6,7,9,10,11,12 += | 3—4 — or slender ~ or slender
24 24 a 5 + ael,2,3,4,6,7,8,9,10,11,12,1314, 5.7 | 8(1.90) += — + -+
ae 15,16,17,18,19,20,21,22,23 24,
ae 25
5 1 e 6 + ae7,9,10,11,12 += | 3—4 — or slender ~ or slender
4 1 ae 7 + ae9,10,11,1 + | 3—4 — or slender — or slender
10 . 8 ae 8 + ael1,2,3,4,6,7,9,10,11,12 + |/ 3—4 — or slender ~ or slender
3 1 ae 9 -+ ae 10,11,12 + |/ 3—4 — or slender — or slender
2 0 ae 10 + ae 11,12 += |/ 3—4 — or slender
1 1 ‘ae 11 + ae 12 += [/ 3 — or slender ~ or slender
23 20 ae 13 + ae 1,2,3,4,6,7,8,9,10,11,12 + [ 3—4 — or slender ~ or slender
102 69 ae 13,14,15,16,17 + [ 3—4 — or slender ~ or slender
ae 18 3 /] 2.5(1.20) += ? 4 7
ae 19 3 /[ 2.5(1.20) += ? + ?
ae 20,21,22,23,24,25 + [ 3—4 — or slender — or slender

*  Balanced heterocaryons and heterozygous diploids were synthesized between two multiple mutants which differ from each
other in both color and in nutritional requirement. In this table, however, component strains were represented by only symbols
concerning the amylase genes (ae).

TR T R OREEE,  EHH

48
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HRSEER) 2T 5 & TREINKRS,
allelism o5z b
BRMRIERIR L IEFRER, SRR BHRRT

TfEb Nz heterocaryons - heterozygous

diploids ©7 35 —2E D Hfc X - TH

FEIhi,

1 ae/+ o7 5 —EFEH

Table2 d )2 b CHBT I 7 —€X
RRERERDKE, TIT7—E¥ERRETTH
B0 s BRI OWTOERERKITHR & ORF

¢, Table3 TRITHIK HARETAKIRE
balanced heterocaryons 68k, heteroz-
ygous diploids 46D 7 I 7 —¥iEHIL T

TEFHLEILEETH 5,
HaT, TI7—CPEREERETRERR
HLUTHHETH %,

1E %R ¢k b diploids & haploid®
TPk 213 12% L W AR T (Tabledd D44
) o

Table 4 Amylase activities in submerged culture by heterozygous

diploids compared with those of components and wild strain.

. oo ‘ol i *Dextrinizing power by
Ploidy Strain Ezvcf;artfyén? !I))O?;:l(msn;g S/ Di Aﬁzlroio;lﬁorl‘:xyethod
(unit) (unit) : (radius mm)
Haploid ;
~T—  wild N6. 3.52 2.60 1.35 | 8 / 4 (2.00)
w me 4.08 2.71 1.49 | 8.2 / 4(2.05
y thi ae 13 0.0-- 0.0+ - =/ 4
ad ae 15 0.0 0.0 _ += | 4
y try ae 10 0.24 0.0--- — + / 4
w arg ae 8 1.26 0.83 1.62 | 4.5 | 4(1.12)
lys ae 5 0.13 2.45 0.06 | 7.5 | 4(1.89)
Diploid :
Genotype for
amylase :
+ | + Daa(w thi [b arg) 3.85 2.78 1.38 | 85 | 4(2.18)
ae | + D582(ad ae 15 [w me) 3.26 2.50 1.30 : 7 /| 8.5(2.00)
a5 | + D217(lys ae 5/w me) 4.56 3.84 1.19 | 8.5 / 3.5(2.43)
ae | ae D328(w arg ae 8|y thi ae 13)]  0.0-. 0.0 — + / 4
ae | ae D577(w ad ae 15]y thi ae 13)|  0.0--- 0.0-- — + |/ 4
ae5 | ae D562(b lys ae 5/w ad ael5) 3.24 2.55 1.27 | 6 | 8 (2.00)

%  Direct estimation by the agar iodine method for dextrinizing power, gave results in good
agreement with those obtained by submerged culture. Figures represent averages of triplicate

values,

2 aefae DT I 7 —EiEH

B U < Table3 i/R3hkic Nob (aed) %
DT I 7 —ERERERKR LG T
AKX iz balanced heterocaryons 78#k,
heterozygous diploids 46 ¥ 7 I 7 — €&
R EBOLEBHTH 5, FiEicL>Td

B 23 - TR\ (Tabled4 o D328« D
577) »

LiedioT, o NE2UDERERBET (aet
~aes, aeb~qe25) 11 allelic ¢, [—#ifz
FIE (ae) LbDLELBNRD,

aeld k ael®, aeld )l gel®DiAw D heter-
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ocaryons ZiEnichE T 5, zhicowCik
BETHRT 5,

K, 717 —FPRAERKEEL TS, No.
5 (aed ) HMBDT I 7 —CERERK 24K
MEINLES, WThbEthoskbd
B LADEFCROEFREDOT 17—kt
¥chE+5 (Tabled & Tabled ® D217«
D562) .

P->T, T35 CRAEEELET ae® 12,
fh D240 RRE FFEIF & GIEM I TR D
BIETE (@) Cd B,

7r3s, Tabled Tk, 7315 —¥ ZRLER

ib

¥, heterozygous diploids O¥kkic oW TE
HBick 37 15 —¥EROHELRTY, £TOE
RLTH 3. D.P.icdwnTid “agar iodine
method” 1c X BEENLL Th 54, WEX
BAE—HRLTEY, OB REEELY
e O EAmE b XERI iz,

SEEE TOERE

T35 —¥ORBLREERERKER, BBEY
RERE LEBEE X > TGRBRAC L bk
DT, B LT UREE LEVY, ho#n
REBEHECTOARELREL, WRETRDL
7zDAiTabled Tk %, ThbbDORRE R

Table 5 Growth (dry weight) of wild strain, amylase mutants, heterocaryons
and heterozygous diploids in various polysaccharides.

Strains Polysaccharides
Ploidy Glucose
Starch Amylose Amylopectin Dextrin Glycogen
Haploid
wild N.6 48.9mg 91.0mg 125.2mg 112.5mg 100.2mg 45.0mg
ae 4 53.2 4.2 8.9 6.8 5.8 2.4
y thi ae 13 35.6 1.0 2.5 1.3 1.6 1.0
ad ae 15 35.2 1.5 3.2 2.7 2.1 1.1
y try ae 10 39.9 6.7 8.0 8.3 7.5 5.4
w arg ae 8 42.8 12.4 17.2 10.9 14.4 9.3
lys ae 5 34.2 5.1 5.4 4.8 5.3 2.2
Diploid, Heterocaryon
Genotype
for ae
+ | + Dad(w thi/b arg) 65.8 66.5 89.2 87.4 69.4 33.6
ae | + DI189(y thi ael3jw me) 48.6 59.2 71.8 67.3 61.1 34.2
H189 39.4 40.5
ae5 | + D217(lys aed/w me) 40.9 46.2 67.3 58.8 50.6 21.7
H217 36.2 39.3
ae | ae D328(w arg aeB|y thi ael3) | 45.2 5.3 4.1 4.5 4.3 2.0
H328 38.6 3.2
ae5 | ae D562(b lys aeS|w ad ael5) | 42.6 55.8 69.2 68.4 70.1 21.1
H562 39.3. 40.5

Recorded growth as mg dry weight after 5 days at 35°C in liquid M.M. or added growth
factors (50ml in 200 ml Erlenmeyer flask) supplemented each 2% saccharoid. Values

averages of duplicate flasks.
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THER X Ik heterocaryons, diploids &
WTHHERRL Th D.amylose, amylopectin,
dextrine TREB¥ L L AEFTRH A LW,
glycogen T4 v, z oMERFEkcbH
B Bo

% ®

T 17— ¥ OBRFAMET i (%49,
'56) , FL Aspergillus BTHHEBC X T
T —¥HERBRT 5BEOEELED
R Do Asp. oryzae THMBENBBE - T
17 —ERFRCEY, EHCEEREEE
# amyloglucosidase 2EETH LI TW
%o

CDEROBRTRENENIILICZ 2T I
5 —CRRE RGOS B, 24K
B HERBEL TR, TADBDOT 17—~
CERE B EF allelic CH—#EIETFER
b5LEZELbhB,

PE-T, - TI7—€nFLTB7I7~
¥ ORI, H—#ET (ee) OXEERITT
W3z EOHEE I N,

FoC, T Hhv e Neurospora crassa
D ad- s@{ETFE  (Giles et al ’59 ; Wood-
ward 58 Woodward ’59.) , td- #i{zFEE

{(Woodward et al ’'68,Lacy ’'61) pan- 2 5§

{=FEE (Case et al '60) EFORRE RBIET
McabhsHEfEM  (Complementation)
B ae BILTRCHHEET 5L EIHICDONWTER
U ae BITENOMSILERS Z. ae Bz
F-E D ZEARES ERR 248 % K 4 #i A8 & hetero-
caryons ic¥{}% Complementation OF K
CEBL = PARRE L k2, BEDLZ S
BB A 5 B AV T Tn o 1272 @eld & aels,
aeld L ael® OHIA TR BRFORAEEN
B %4+ % heterocaryons 1LIEHM O Y
SEWEMORIE A2, Complementation
COWTHETFTHERTH 5,

H4a (F34) 0B b, Kk HLEK
DT 17 —ERMOBEFHEI T DA,

TI73—€¥*DbDoWTRE—EEFTEH
b, XvavVav,sz (FI'60) ¢, FH
BT, RERI-TTI7—FHRELWER
b5h, FRELEHOH-BETXEINT
Who
TIT—EEREEK BT D1 # Nob (
ae®) X, MR HBRIEE CHEILIBRBERL
BTa-7I7—¥iE T35 amyloglucos-
idase BRI HEREKTCHIBLE LD, Xih
DU L I EMNITHTH D0 DENEBEREL X
BT 58T ae’ RROEETFEBLbC Lic
%o

Mo a- 735 ~¥Tcd Bl ET L
b, TI7—EiEloRELF TR, ERK
T35 ¥ ERERKKCOWT - T IT—¥
. amyloglocosidase # filith L, MilEHOH &
RHENTEBERS D, T3I7—ERARER
BOBEAHEROFHMEORELW TS,

% E

Asp. oryzae BpH: gk b RS RIB AR, RE
Be U TimE i vicl@kie X - T, &R
CEBDT I7 —CRRERKRE X 7o

ThbOERBE, BRE#HTRAETL AW
By, TRAENEE T, 7 F YR CRIE
BICHEBT 5, \

T 17 —E¥rlT 5B REHIER, i
BEL = 26kk O EHEHE VT parasexual
cycle &L TiTbh ik,

T —ERRERBEFREFCHLTE
Tk, 77 —LEER2ODBIETFIRX
BIhTw3, | 2240 alleles 4 1r8{%
FEBET, FeLCa-TI7—-FBEERHD,
fho 1 o1t amyloglucosidase B3 %8z
FE2EUBETETDH 5,
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GENETICAL STUDIES ON ASPERGILLUS ORYZAE COHN
VI Genetical Studies on Amylase production in Asp. oryzae

Summary

Fifty amylase deficient mutants have been independently obtained in wild
strain of Asp. oryzae by U.V. irradiation, using filtration-concentration technique
in which minimal solution was suppremented by starch or amylopectine as
C source. These mutants do not grow or stund in growth on the medium
containning starch, but grow on glucose as well as wild strain.

Genetic study for amylase production was carried out through “parasexual
cycle” by using twenty-five mutants. All twenty-five mutant genes are
recessive to normal one. Amylase production is controled by genes at two loci ;
one locus (@e) contains twenty-four alleles (of which mutant genes show
negative or a diminution both in D.P. and in S.P.) and another locus (@e’) includes
one allele (of mutant gene shows normal in D.P. but not in D.P.).
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VII Mitotic recombination & X 2B&EFHH
(BHAET X B\ BIETHHD .

* B

AMOMET, TI7—FicBL T2 205k
Fo loci () W»KL &2, Rezhbd
OEQHEBEORENMEIC LD, LrLay Y
he Asp. oryzae TRAEMEFENRYUDE K
O CEETFHNTERAETSH - o
Pontecorvo % (Pontecorvo 1952, ’53,
Pontecorvo, Tarr Gloor and Forbes ’54)
W, WA A o Asp. nidulans TFD S
TR & Bk “Parasexual cycle” (#&
BV A RE) #4E#Ee U, heterozygous
diploid (~7m 2f%{k) 2B D vegetative
segregant (fEMEEJHERR) 2 FMICHIEL 2
WE, msoEEENE, mitotic division
(BAAR) OB 2 KB EsT 5 2 205
THYMRBERE X > TERT 5 L08R 2
o 121t Thaploid (B¥IK) %S+ 3
haploidisation (E¥&K{LEHK) <Thbh, 1
o 1o diploid (2f54k) %2498ET3
mitotic crossing-over (FRIHEXX) TH
o

X b Pontecorvo & Etta Kiafer(’56)
WE U Asp. nidulans <, BEKBZ L
BARADUR X NG KERIC & ORE DK
EITHNWS 2L OWTHRIEL, 12IZRMD
RHic X 5% BoG AN ER & HEE THY
55 & XD, R\WT Sermonti (’57)
1% Penicillium chrysogenum O M5y i
¥ea L, Asp. nidulans Tx bk EE
RV GEAE LB FEOMMEF 2 E L
2o

ChBHOMERE, 3H5ARU0 S BHEME
bzl T, BRI ERTFIC X - TERT
%5 Asp. oryzae QBT HVICEERTH 0
DxHx 5, LinL Asp. oryzae Tiksy#itk

@ ploidy ({53&) 0¥ Blic, Asp. nidulans
% P. chrysogenum ODRICEFOKRKEIN
A l‘p;h‘t: WD, desoxyribonucleic acid
(DNA)&ic X 5B O /T ELX WAL 2o

F T ORE TR, Asp. oryzae O~F
2 5K D DU DRI L DT 17—,
faF, RBEERCHET5EETOINTRRE
iz,

weEAE
Rk BPEEKRN 6 0 5 BARBHIC X -
TAIRTFE, REERY, 77— ¥icHToMA
DERERGEBNTARS NI 8HO~T v 2 5k

BRAOLNI, ENEDO~F o 2 EKETIE, RL=

— 7 olFa, BExERezhZh~ATahY AV —F
Z b A, B—xiirth (allele) THD T &N
L RRERB LGS LTHER LT 5,

7 17— EHEEORIE ¢ R Lo
B T 37— EEEORERICOVTE, HIOHET
DRTHbB, T3I7~—¥EEDS S WKL OB
Agar iodine method (BER61VI) %, ¥E{LIDHIZ
Bt FOEREEICK - oo

first-order vegetative segregant (BE—yRiEiERISy
B ORDF ¢ fa T s BRI OV TD
PURIZTHRRES LTV 5 2 ki - EER
THEDEFRERMAE LD, F0an=—ILEHDTE
DR THRRO BT T ERIC OV TO S HEERDS,
MBI 344 > head, spot X3 sector &73
> THERT 5, TONEKE, bEAARMAER,S
HE L7z d D TR, T OEENSMikE, BB
LSS 5410, ROMRIGRIGVERA Ui,

1. SEROIRT-fmic X 2@
kA ST AT 1 ~ 2 B8RSR E, TORTEZR
KEHCEARIER T 5, 4T 2an=~13, BEAL
DUROTH 505, DEIEBSEREO<—7EBEED
colony, sector, spot X |(3Bi—®D head 4L, WIRT
HMATTX 5, ¥— head OEBATH, —RiIKKAaOH

~F o2
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ROTRME LY T -t HREL Rl LCRlEEs

Gk KB T, R clone 2 2FD HE 238D
A AL, 1D0au=— g >hDREOSHE
HEUTOREAR L DGR 1o MiBEEINS
HERRIZ RIS, R T AT DS 255 W A HAED
BERYERINEHO Y — ) i sh, TOXREE
REEICDNTTF R &N, TDTF R P TEROWE
BHOTOIESMRE, BETHMTCERLIERE D
DAYEERE, o & ZIMBERIZ, X512 auxanographic
test (pontecorvo '49) TEMIA XN,

2. SYEERRORBERMEIC X BBIRE K
EREICONT, SBHRERVHTORFHINLOT,
F & UTRFEICOODT BRI SBE LA, 138
OV TREEEZBOTT, prototroph (FHEE
) BRI E, TAEMICERERRRET 2
AT=—ZONT, RFRICEZRREDEALEL
FHHET, BRMEEFZ LT,

second-order vegatative segregant (35 /RIEMEN
SYEERR) DRV K : BRSO T % &
DICEHIER L THET B 2o =— et LTl 24,
TRHOEEZRSEHE, BoTWi~FoXBIETF
BIZOWTDORIZFONELE L bDTEH->T, B—
ROBMHEDOBFALEUFETROML, BFEEER
IOV THREI NI,

1% D ODNADES : FF—EH (5 x
108) oiaFODNARAHIZE LT 1 jaFo® DAN g%
HH L, RICRFAOBEMRERAN1H 400 DNA &
ZYE Ui,

1. DNADEE 87°C, 7 AERBOIT
BRIREIED, BORBELN0.2 #5274 V& ~T
W8T 5o MNT b —<MBREHEBRT me M) ORTF
BOEBE U, EFEIC 5 x 1087 ORI F2 S TRICI T
BRABOEICE DKEEOE, KD TAID LIRS
0.5N BIEHME 5 me 2N T 103MEXELL, B
d5—BREET, KET1 ~¥AREES 3,0.5N
BRI 8 m g AR L TEA TSR 90° Cicts &
iR L CDNALZHH U, B 0VE D LA L » TR
¥t& 9%, DNAOFERIZ Burton (56) DAL Lk »
7zo Thid Dische (’80) DHHEL D 8.5 D X
BH b, T8t DNA 00.5N@sE FE M E 1 mg
Z& D ThiC acetoaldehyde #4%r diphenylamine
HE 2mLEMI L F->TRALLE, BRLT
37°C T—RBOTRAEI Y, ~Nv < viemst
D600maTH5 L ,beef spleen DNA fE#ely (14.61¢

-p/mf) DOEHEILHETOT, HFOBFEH,DS
DNABZEE Ui,

2. BROEE DNA BRIEICAN 3 BT
REO—BEBO P LDT VT IV TATA FICM
1T U8 X ¥ TH &, Delamater uft (48) L7 #
My REEE SER LT RTAO BEREL, B
T T1004 ORI F OB DO EERKD 12,

EREOEE . DNAZ#H Lickoia¥ 6
%x108) iz IN NaOH 5m¢ %fn%, B#%H100°CT 5
~1055FmE# L CEAB M L, BLLTLEEEE
AEERET 3, BEREOERII Folin i (Dowry et
al’b1) KL otz, THbhL, EHHE®DIN NaOH #
{H¥#0.1m 2 icIN NaOH 0.9m %A Tl mg L,
THIC0. 0L BB EE L LT A V%2 B me i
A %, 105#1C Folin 3380.5m % MA L (IBALT
ZRTIOFMBOTREIE, v <yt
DIS0maTHAREL, P77 — I VER»O 2k
B (25008 /mp) OBHEILH &SNTEERBORK
RELSBEAEEZEN U,

Z DWFEICHV S 1172 mitotic recombination DJE
e Asp. nidulans - penicillium chrysogenum
DEENAREOMEDL S ZoNcks@me, Thdbd
BEHNINIWRRKROBOTH 5,

haploidisation (H¥&K{LBSR) : ~Fo2
EREOFEAZRT, 2YRAERNCRAKERL, B
BABAAER T 20, A—EERORZFRILTRSL
TEE, TRLE—EIDICIE > THMT 5, X, B4
AR XIIFE UHEAEED coupling (#3]) OBETD
HTET 505, E—ROBHETRERIRRTNCL
MBI ORBRIMET 2 HNOMBIT0, Lichi-T,
3 U repulsion () OBERIC S 5 H MR Tk
ATHUL, TOMHBA Ui RBEE R RERIL B
BTHELMETE S, Lbd, HBLIOBETR,
Ehrogfbk t GEER) KHbLEA0NE, B
135, HWVICRISZHEHK EICH 5 RROBET DS
PHBATHRL TX 205 TH B, REkIC, 5D
BRICH 2 SWRIETFO—FHOAHMT 2858, 4
UL BETRERS Pk bichda Eioh
3, WENS, b UR UR g Liebhid BIiRICK
FT—BIEDER>THRLTL R TELSTH 5,

mitotic crossing—over (HRAOHERXX)
BRDEAXIT Stern (°36) HY a U Y a v N DK
M THID TRE L-B% (somatic crossing-over)
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ThHbo 2ERBICBYT 5BERASHD 4 R (four
strand stage) ¢, 2strand O THEL, Thilk-
THRRE LTI 2 54k (daughter diploid muclei)

MBERT DD, O U 2 ki, 1o
EOPDEIT OV TIZHRESK (homozygous) &
ORBUPT (o fehs, BLOETIIERELT
REEAT (heterozygous) DFETH S, AASH
KX - THET s HAEAREIZT (homozygous gene)

DOHEL, 44 centromere S DIEHD WM TH
5, X, ZORAEFEERIVOHD, BEEHRXIIERL
5 TEWV, LichoT, HBIDOBKRICH D BIETHS
F—REEKD > TLH T, £O—BB0H TN,

ZONMHRII 2R TH S, L bl LISWVEBRET
DR, S LIcBETOEL DS centromere (T

(AN

YED FEIC ESOT BIZRFOHHE T L
T, ETDEOEBELI EREA~T o 2 kS OHk
OREBMEDOHETEH 5, SREFRDOMEYIEN D > TH
k& 2 kot TN o SMRORE]
e, bEO~T e 2RO TFRINLBIZTFEISES

bb, SEEETFOREELOBREEZERTHE, B
Wik HEGD O (IHEBEDS, 2 RS & 138
T2 RIZFEORTIHFENREZI NS,

% BHER

ploidy O¥jiE : 3R D £ B A
ET I, BMOKEIPKRARCET DGR
KBATEAUTZ L0, EbDTNIVWDL,
LHOEKERFbRIT S WO TEHR v
LWHDRENRD B,

I BFokx: Asp. nidulans
(pontecorvo et al ’52, ’54), Penicillium
chrysogenum (Sz2rmonti ’56) <, 24
KRORBFOERIMBEOWN 2 ko T, th
ZHBIAL 2 ROBINCHWTW5, Asp.
oryzae OUpARR, ERERKK, ~7o 2K
OfF o, AfrillEL e (Table 1),

Table 1 Average diameters and volumes of conidia from some of the
haploids and diploids of Asp. oryzae.

P | s
Haploid
wild N 6 4.49 47.43
No. 1 me 4.46 46.48
No. 3 y his 4.69 54.02
No. 6 b arg 4.39 44.33
No. 2 y thi ae 4.57 50.01
No. 5 lys ae’ 4.29 41.34
Diploid
D44 (y thilb arg) 4.36 43.51
D189(y thi ae/w me) 4.52 48.38
D326(w cys|y leu ae) 4.67 52.97
D551(y thijw ad ae) 4.46 46.48

Chains of five conidia were measured respectively and the average diameter was

calculated from total 100 conidia for each strain.

Strains symbols represented as follows

: w=white conidium, y=yellow conidium,

b=brown conidium in color ; me=methionine, hAis=histidine, @rg=arginine, thi=
thiamine, lys=lysine, le#=leucine, ad=adenine requirement ; @e=amylaseless in both

D. P. and S. P., @¢’=amylaseless in D. P.
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Lo UBEIA L 2 A ORIc iz 2R 208D
b\, LkaioT Asp. oryzae TciRjaT
DKRE I X 5 EHHEOHEZH R W,

2 1¥%voDNARG ke (2
f21k) ko DNA &y 5 (BEE) o

D24 Th b &k Boivin (C48) LIskE ¥
oEYchbh Tk b, Ogur et al(’62) 11
REOHIEY © O DNA &2 & 8550 4 X 3l ik
BEHEL TV B,

Asp. oryzaeDDNAE Z i+ 5 (Table 2 )

Table 2 DNA contents per nucleus, conidia and protein of conidium from
the wild type, components and heterozygous diploids of Asp. oryzae.

DNA per Num. of DNA per : Protein per DNA per
Strain conidium nuc_let_xs per nuclgus ; conidi_um protein
x10-8r conidium x10-8r % 10-8r rlr
Haploid :
wild N6 16.58 3.2 5.00 | 91.4 0.18
1140-126 w21 (w his ae) 16.79 3.31 5.4 i 98.77 0.17
229-218 b161 (b lys ae”) 16.65 3.53 4.70 | 81.86 0.20
229-218 w4l (w lys ae) 17.12 3.58 4.81 |  84.60 0.20
1634-740 w21 (w ad ae) 16.53 3.12 5.29 76.01 0.22
146-48 y12 (y me ae) 13.84 2.81 4,93 65.18 0.21
Average 16.10 3.97 4.92 82.93 0.20
Diploid
D189 (y thi ae/w me) 16.54 1.65 10.02 80.70 0.20
D217 (lys ae'|w me) 15.76 1.71 9.21 |  69.56 0.22
D237 (b thi/me his ae) 19.98 2.17 9.21 | 97.%4 0.20
D242 (thi aeb lys me) 16.33 1.64 9.96 | 83.78 0.19
D326 (w cys/y leu ae) 17.66 1.92 9.12 | 8191 0.21
D327 (w lys his aely me) 22.18 2.38 9.32 | 89.24 0.22
D362 (w cys/b lys ae’) 16.93 1.56 10.85 |  99.52 0.17
D551 (w ad aefy thi) 19.17 1.74 11.02 | 105.24 0.18
D568 (b lys ae'jw his ae) 15.92 1.53 9.75 |  71.08 0.21
D591 (w ad aey me) 17.29 "1.62 10.67 | 97.67 0.18
Average 16.71 1.79 9.91. | 85.55 0.20

ELRTY D OBREEUK, 2fEATR EALE
BnAHELRw, Lal, JEFROBEE, B
BURTE3.2TThH DI xf LT 2 5tk Tixl.79
TR ERS D, Lkdi->THY oo DNA
BEHETSE, BB 4.92x10787 T5
0L T2 AR 9.91x 108y ¢ RFHL
HEOBO 2 fsBE k%, ML Table2 o
AR THE, MEadE LR BEED 2
fithd DNAg & EAE&O W 0.207 /7 ©—
ETHD. Tihbb, Asp. oryzae Tcix, H
Bk » 2 fisikiciz b %0 DNA E»f5in4 %

L, BFOEHOERE L b bl THED
FHERL, HEMAREDORR—Ek il
DEEENRBEIRTH S,

¥z Table3 T3 ALHICARKL
e~ o 2 &k D591 (w ad ae/y me), D551
(w ad ae/y thi), D189 (y thi ae/y me)
DT, TRENE 1V RGEHE 1 O 2 X
SEEHEIHL, 1 #% 0o DNAS cfEH
FHEL, DEEHKORBIM & EEKM A LR
L7z, Asp. oryzae T Asp. nidulans >
FIfkiC ~7 0 2 f5{R0 b BIEUAKK & 2 f5ikkk %
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Table 3 DNA content per nucleus of conidia of vegetative segregants

from some heterozygous diploids.

) DNA per DNA per
Strain Phenotype conidium Nurln. of nucleus Ploidy
%10-87 nucleus %1087
D591 (w ad aely me)
First order segregants
w3-34 w ad me ae 16.51 3.18 5.19 Haploid
w2-22 w ad ae 14,22 3.00 4.74 Haploid
w7-81 w ae 15.52 1.63 9.52 Diploid
y3-24 y me 17.95 3.61 4.97 Haploid
y4-36 y 18.97 1.46 9.57 Diploid
y1-2 y 18.81 2.05 9.17 Diploid
y1-12 y 14.64 3.12 4.69 Haploid
g1-1 me 19.68 1.85 10.63 Diploid
Second order Segregants
from gl-1
g2-4 me ae 16.51 1.72 9.60 Diploid
w2-26 w me ae 19.96 1.84 10.74 Diploid
from y4-36
»2-16 y ae 14.51 1.42 10.21 Diploid
D551 (w ad aely thi)
First order segregants
w2-7 w ad thi ae 16.83 3.14 5.36 Haploid
w6 w ad ae 14.03 2.98 4.70 Haploid
w33 w ae 19.21 1.82 10.55 Diploid
y2-16 y thi 13.28 2.72 4.88 Haploid
y4-12 y 15.05 1.61 9.34 Diploid
D189 (y thi ae/w me)
First order segregants
w1-29 w thi 20.66 3.62 5.71 Haploid
w34-1 w me 15.15 2.98 5.08 Haploid
w3-1 w 16.68 1.73 9.64 Diploid
y4-7 y thi ae 13.41 3.01 4.33 Haploid
y1-6 y thi 14.42 1.52 9.48 Diploid
y3-25 y ae 18.35 1.74 10.54 Diploid
y2-3 y 22.10 2.43 9.09 Diploid
Second order segregants
from w3-1
w9-1 w me 18.06 1.64 11.07 Diploid
w62 w ae 14.64 1.52 9.63 Diploid
from y3-25
¥4-18 y me ae 15.78 3.42 4.61 Haploid

DT A, AUEERSECEL TTbh
TW5LEZLbR 5,
BEMALBISRIc X 2 BEROUIE ¢

1 DNA Bic X » THE I ke BUASEE

koha

Table3 T2 HIEL BOEROFE
ﬁﬁk%@%%ﬁ&’hMeA@&ﬁf%éo
DU D3R w ad me ae & D189

bOEZRIHERR vy me ae BHEKTH 50
b, HRDR B3 525 0KORERES 3
b bEBEKLRER > bELRICE WV,
ZLTHKOBRIC b 55 BE EHEL L T
Want,me/ME 1, AROBFKcH 5 w/w,
ad/AD,ae/AE, y/Y ®Fw T b5k ex
B r ik kied %,

Ak, D515 5 OB D EERE w ad thi
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Table 4 Vegetative segregants from the some heterozygous diploids

of Asp. oryzae.

Distinction of the segregants into haploid and diploid is
based on the DNA content per nucleus of conidium.

First order segregants analysed Second order segregants
Phenotype Number Ploidy Phenotype Ploidy

D591 (w ad aely me)

w ad me ae 3 Haploid

w ad ae 18 H, Diploid

w ae 42 D

y me 6 H

y 64 D, H Yy ae, w ae D

me 8 D me ae, w me ae D
D551 (w ad aely thi) )

w ad thi ae 6 H

w ad ae 15 H, D

w ae 34 D

y thi 14 H

y 23 D, H
D189 (y thi ae/w me)

w thi 15 H

w me 37 H

w 72 D w me, w thi D

y thi ae 3 H

y i 1 D

y ae 137 D w ae D

y 77 D w me D

me 2 D y me ae | H

ae &,DI890 b Otk w thi  HEUKTH D189 (y thi aejw me) |2 thi. (f;é’)
5% the/THI 3 w/W, ad/AD, ae/AE me w

LTI Bk LIed B
CTRB3HDNT 1 2 fEA S OE—RIE
ALl LD 4 BRDIE dsic Ak A Sy B L <
Wiswhin b, me/ME, thi/THI LIS 08ETF
A —Zefafkic B iIciE W it

LT TENT O 2fEROEE TR EREI/LL
TRT MRS, Pk ERTEDL,
C ) AREIEFERAREETH D0

D591 (w ad aely me) |t g y:
(ad w ae)
thi oy

D551 (w ad aely thi) |3

(ad w ae)

isd, ZOHEEFHOREFCWOT, HhH
BT aQEAs RENES %8 T5 2 Th
i, £T 5O 5 2 HEEKE B E L i
Tk DB, EFERCOREL D R
ENDTNTCOBBER L bk, kL k4
BHOMBLAC BT BEREDY B 5. MTI O
EFrBER D P0E Ecdh > CHEKC k-
Kic Db —HHIC BT S DR L in v BLE R
<, D81 BD w ad ae, y me, D551 55
D w ad ae, y thi, D510 w me, y thi
ae Thro Wi, RBBIZT TR
EDODBERDSD 5o THRIE~T 2 2 KB
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ek D—fic marker A WERAT, HL
BEARCBIR» D BEBEARE LN TH, 55—
Hogetik D4 markers OB RTRER
Cigd. L L ORBEBERI>OLREEOF L
5 TD4 markers NERDIHERRXLELEAT
HERLI B0, RERMSHBKTCH S5
2ERTEI D EHETE RV, T b i1rD591
L DBl D wadae by Thb, DI
o0 yREHHEOEZ X, DNABRTHHkWD
WMoY ETS b 2IEKRTH B
A, HeRELEY LAWK TDNAELD D

BEATHD L HEIN DR E 5 (Tabled
=Db3 4y ERry1-12),

linkage (R vk, Ll EOBBIKSHEEKRD
WEMNS, w/W, /Y, ae/AE, ad/AD @1
#®Lr, me/ME, thi/THI oRjlo—8 Lol
Y (T

T 7 —¥ERERELT ae 13 D551 TR
y, thi tRHRKOBFCHY, D183 Crxidsl
OEFrdo, X, y LtEUREAKLCHD,
thi YRR gk bedhs, LT ae
withi wx L <k D551 (M), D189 (#35])

Table 5 Vegetative segregants from the other heterozygous diploids

of Asp. oryzae.

Distinction of the segregants into haploid and diploid is
based on the phenotypes of them,

First order segregants analysed Second order segregants
Phenotype Number Ploidy Phenotype Ploidy
D237 (b thi|me his ae)
b thi his ae 8
b thi 16
b 67
D566 (b lys ae’|w leu ae)
w lew lys ae’ 3
w leu ae 10
w ae 32
b lys ae’ 2
b ae 14
b 53
D362 (b lys ae’[w cys)
w lys cys ae’ 2
w Cys 13
w 7
b lys ae’ 4
b ae’ 11
b 35
D325 (w cys|y leu ae)
w cys 5
w 46
y leu ae 2
y ae 8 w cys ae
y 31
D702 (w (b) leu lys(ael ae’'|y me)
w leu lys ae’ 2
w leu me ae 4
w leu ae 10
w ag 35
y lys ae’ 1
y me 11
y 43
b ae’ 14
b 8
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WIFRTh, —HICABEL D, Lichokd
T35, yexdl cikD55l (HK) »biitL
T—#iSBELIWL, DI89 (#83]) »bik
ae L y LOMTHERABRIXBET 250%
DZENTEE—RHLCR-> THHET S, T Dkkic
ae X thi, y ¥R - HElWShoFATh,
ae FEEHRIPZINAEBOTHO TAWEZ
nico

2 FRBRc X - THE I BEER S BER
DA

VI b DNA Bic X 350 HEe b & D
THEBORERIT R > ds, fho~Fo 245
EB D FHEKE cowTik, kil Lk Asp.
nidulans OFE LA WT, FEHHK X 358
HOHEIL & T THEFST BT,
Tableb icit, DS FDO~T o 2EEEND 2
DR RS BKORBM L, ToRERS
RLTHB,

D237(h thi/me his ae)in & O 3HERE b thi
his ae 1, MROLHHBETH HL LT
500 LRI D & T CHEETH %,
L CH##L % his/HIS, ae/AE 11, b/B %
thi/THI 013 248510 Bffic & % vt e sy
BEL 72y me/ME & 3 Bic 25k Licd 5,

D566 (b lys aé/w lew ae), D362 (b lys
ae’/w cys), D325(w cys/y leu ae) ® 8 #ic
DT, Mffic X - THEK TS BT LAY
EWEKs DBERE L CTRO 2 d 5, D566
hbibhike wlew lys ae’ OEBRE»RT
SR TR, ae DT I5~PERBMTH B,
w Eh—EEHTLHLHE D ae Bk
BEbYT w &—Hc L TEFTWIRTT,
ae’ itk ->T mask Ihtw3, X, BFfr
DT w it b @ epistasis (7)) ¢H 3
b, MEBET w, b Kt BEE A E T
2 w ORBHEERT, FAkc w ik y cxf
L, yRbrexdlcnw3ng LR TE 3, &
T D3RR w leuw lys ae’ wFic b 3 mask
INCEET AL ESretETsHAMT, &
D5k E—H O Wk L LT D702 (w(8?)

leu lys(ae?)ae’/y me) AR IR, FOHEME
HaEHE AT 3Nk, DK ORI R
mask IR Tk b & ae RExhEnHEL
o Lizhio Tz QR w(b)len lys ae’
(ae) DEBIZFRERTH 0D, HEO w/W,
leu/LEU, ae/AE ix,5/B, lys/LYS, ae’/AE’
ERBLRIEAEK LD Do

D362 3Btk w lys cys ae’ »HHEK®D
w/W, cys/CYS 1x,lys/LYS, ae’/AE’ L %
Rigsgtmk hicd b, chdb 3o~ 2
fER Db OB —ROMRCIE, 13RS
Lol vwhd, D237, D022 U» D 38
DRROSHTRER D AR D L, ROKICAT
o 2 fEROBETFHERRLL CRbT T LN
H*k s,

thi b

D237 (b thijme his ae) 13 — ————
me (his ae)
(lys ae’ b)
(leu w ae)
(lys ae’ b)
(cys w)
(cys w)
(lew ae y)
zO~NFa 2EDBEFEMDHEFIND S
EEbRicE, ROBIMK 2 RoR 2, B
WRHEERS D 5, £nRDWT 150 b thi,
D566 D b lys ae’, w lew ae, D362 5
D b lys ae’, w cys, D32 hbd w cys, y
lew ae TH3B, chdipRfho KT
NT2EERTCHBLHEIN D,
PlEo~F 1 254K 8 kkh b BIEUKL B SR %
BCOBEL R BEUA DB IE TR R A B
BEAR ORRICHEE S L izo

D566 (blys ae’ lw leu ae) i3

D362 (b lys ae’jw cys) (%

D325 (w cys/y leu ae) 1%

linkage GEBIEE) Tike@T % alleles it
ae|AE, w/W, y|Y, kisHIS, cys/CYS, ad/AD,
leu/LEU

linkage T /g7 % alleles i3
Iys/LYS, me/ME, ae'/AE’, thi/THI, b/B

Centromere 75 @ HxHEIE FEEH O
HIE
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2 fE AR HHRRERDRRRIC L > THET S
2o, FROFEHId &I, E—EBEHD
Mo Mk BAIERFLZRE T5C 248 T
5o

1 Xk X 254

MU gufafko 3 Cicd 5 HEl0 EEF,
centromere 256 O M S <L T,
HADEEX 2L CHHLTL %, Table §
T, ezl DI L LA ERDBRNT
HUk Sk w ae X IEYHERREEHK w ad
ae O 2HEFHTHDT, ad X wae LY
3 centromere i\ o

[Fi#ic, centromere 256 OAXEINEE %

HETETHOR
D551 ;i w ae,w ad ae 3BT B0
. 84 (w ae)
DiFHiC
DI89 3, yae Y
D237 45 b, b thi o tH__ b

D566 5 w ae, w leu ae o leu (w ae)

b, b ae, blys ae OM

D362 55 w, w cys L

ThH Do
2 H2XROMMCLBHS
BRADBRERIC X > TSI 2 R HkEH
Wi, F1RTOEEL 2 #EEF & centro-
mere ¢ OChLET 5 EEFEHCR>TH
5O HBLE EO TR TOBEZEFR, ~F o
(BEY, #A%) CThokZ LERLTWS,

Ll - T8 2 IR MR, MRQAA ek

> THER QBRI S 5 s T O o HEHhE
DIFEFZHM T 5,

D326 ¢ix, #1 ko HEk vy ae (FEBT)
b, B2XSHENE w cys ae (BEJIT) 2
2bhtc, BlIRDJWKRDOT — 400 v/Y &
ae/AE ¥ vkuk, w/W & cys/CYS X vk
WIed b, dL w/W % ae/AE & y/Y O
, Xk y/Y rokifcsnid, wiky @

ek b w (ARRRTFH) 0358 2 RO
BeERE VW, Lieti-T, TROGHETSE
Ak, centromere-cys-w-ae-y OJEF CH
L TnW3,

. cYs - w ae y
(o} + . ,‘E‘ 4 —
[
O + —+ % + ~
cys w " ag ¥
first-order segregant
W—IRSTHERR
cys w ae y
O— ;"\ —— —+ ~
1
Y 4 ¢+ n r 4
e
Second-order segregant
WIRSYHERR

B ¥ Cie, = OEdicEl—BEETHRO
BtRic H 5 BIETFORH 2 ROBkE X Thlg
DT, Y L0 1R, 2 RIBHODIRER
03B 1 EOBIETHEDOIBEEZRRED ¥ FIRL
T, ROVBOHEFEXRRITS L,

(ad leu cys his) w ae y

linkage group I o

Iys ﬁe’ b (W, thl‘)x

linkage group T o

( YHRBERFRREE.,
X thiiZb kb centromere @i AN

% 5

Asp. nidulans ORRTFE, BT, 2 &K
JaFYp ODNA BBk 2 ffick b, &
TR 25 s (Heagy, Roper '52),
AT Ths Asp. sojae (AA et al '566)
Td, 2REERLERAEORTYEYDODNAED
BFEBOERRWE, | RFHNOBEL IR
THOTI RSB TS & 2 5 EREZPRD
2D DNARBIKC I »T\w%, Asp. nidulans
DOkl 1 BT Wic 1 K2 EUEE TR, BKOA
BEAGMREOHEAE L bARVWIRFRREL
b, LdL Asp. sojae X Asp. oryzae @
Bz ¥R T 5 TR, MiREoE:
BRLEVWOTHEEERBLI®LT LRI - T,
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BOARBBRL bk MREO hERR—E
RN TS,

OB~ CHHOBRTFOREF I LK
Bo HEd 5 bbbt BkEw, HEO
Asp. nidulans TRIEF O HERE 2.5~3.2 4
(B8R E3.4~4.21) , R penicillium
chrysogenum (Sermonti '54) Ti13.95.(fF
¥k 5.150) Thv, |EFAKLKYE
1y Asp. sojae T16.0~6.84 (FE¥EBEL
RK&¥IX) Ths, Asp. oryzae - OHRC
b-T, 3.2 % EH44~4.THOKRET X TH
So

Asp. oryzae O4yH:HaF 3 multiple nuc-
leate (£¥;) T# %2 homonucleate( %)
THbHTZ LI2nWThk, T Tkt Pontecorvo
CAO)HTEHEL T B LsL Asp. oryzae ik
MEIC X > TRARVERNRS LD T, FEK
N6 owTEBICHERL & (57D, L
7253 - T, uninucleate (B¥) oML
TR » o

Asp. oryzae <Tix, HHEMEHRA BRI
WAL, AT AR LIe~T 0 25 KD 25
ROBHICHBEKLSHT 5 b, HiA
WMOLERFENEA TRD BB 5
W, 5B47c parasexual cycle (ZEHH#EAERE)
DEENERIES N, Thib, balanced
heterocaryon (EHELESEK) ZIEOE—
MEACEZZEZRARLD S L 108 1 1 DKW
HETH2 2 OERMIBN T B ORMAL
Bo~7e2E5K2E7T5, BEBEIEWICE
RBREFEERBERME b ORICHARD L
AL T b, 0 D~F n &kt mitosis
(BABE) €8V THEASREX X > TH
UR 2R E2DHT 52, HiFeliikoRr#]
AIEES) 0 BB Z SR ULABEBEZRILL %
DB D5HE Do Lheti->T, REMIENO
BRRATEREHOZEC, BRAIHPIED
5 BRI BR B B A5l O i S R IRfcs
5o

COHEEHEABL CREFODINELE

R, = Oft/ mitotic AN ORREY,
H7 meiosis (AR € X 30347 & Bl
a3+ 5z bt Asp. oryzae TIEC&E i\,
L L Pontecorvo (’66) it 70 3 R H1TD
3 Asp. nidulans ¢, xO4EEAMKERIC
B LT, =o mitotic &5 & meiotic &5
HE CTRBANEZEN L, REHRXOME
MNE R FEREE R R 520 T, HEEH O®R
%, centromere » b OEEFEE DR FIEE O
R, mitotic A FHE@ AL SR
ThHbHCEHEIHL TS,

O TR E TN O R i R 2 e
THEONREL V. EORAWAREFERE, ~7 o
2 (5K B O DEE TR L £ O REHE
RPERCBETCE R WAL TH S, BHETE-
TWHORIHE LT W—ID Sk 2WT
TH-»T, BECITNTODEEKREZRHTOK
IunhgaEFEbaeTvwihnwl, X, TE57
NHBOFEI 2T 5k, FECH IR
B, Lo TZ DHEOHR)X % meiosis
DL ~ETE RS 3, SEREROCOBH)
WHEEZRLEFENT 53 00, BEERL
BRLARDHURXOFE KLY, b - LM
B LBERD 5,

s, WEBRECHBELLERELT, K
B o (ERHSTID) T, Asp, oryzae N6
DHFIEBT IMDHEOBELTTV, TR
ZKE n=2ThsrctEWEhicl Tnd,

HHIOWTOL EOWELD 2 bR
3, #Rk BEMTRErLbIAh ok Asp.
oryzae kit D HHOL5HBROFH L WHIE
—HRLECTHLEbNIS,

] =
Asp. oryzae OEEFHHE, parasexual
cycle 2L CiTbhik, Thbb, #HERO
P, ~T 2 25K DE RS R EEUAL
B R AR T 5 MMES8EEY, DNAS,
M x ORHFCHIIL =k, Asp. nidulans
T2bhiRicd LT Tfibhik, H—&



BUR TR OBIZFEITA 29

BBIEZTFED centromere 55 OEIIEFR,
FALL~TFe2EEKrbBRIBC BT HEX
FRECERT 5 2 EEROBRE (B, B2
OHAEAREEZET X 2R FAMK X - THiE
INiz,

TORE, Bye - RBEERME T I7 -+
T 5 20BEFE, thEh 2008
BRI i, T35 —YEEET?2
ODBEF ae & ae’ BBk 5EEBRET S,
FBETEOERIEF b EREFOKRCHS
7 RF ORI HEE & iz,

AREAETTFIICY > T, Prof. J. A. Roper (The
University of Sheffield, England) > 5 88E 72 %50R
 HH AR - 12 E2NET B,
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GENETICAL STUDIES ON ASPERGILLUS ORYZAE.

VII Mitotic Gene Analyses in an asexual Fungus, Asp. oryzae.

Summary

Gzne analyses of asexual fungi, Asp. oryzae were achieved without standard
sexual cycle as a result of being carried out according to the scheme of
vegetative segregation in Asp. nidulans (Pontecorvo et al).

Vegetative segregants derived from heterozygous diploids were, first of all,
divided into haploid and diploid based on the DNA content per nucleus or the
phenotypes of the segregants. Concerning 12 mutant genes, the two linkage
groups were determined by analyzing haploid segregants originated from
heterozygous diploids through haploidization, and the following relative order of
loci of the two linkages was also determined respectively by informations of
diploid ones segregated in consequence of mitotic crossing-over.

(ad leu cys his) w ae y

Linkage 1

Linkage II o lys ae b (me, thi)



