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HEWAS AP A g7t A2 HAE FE 4=
AE 2 7HA] WA F9 stolthg). HEWALE Tt #50
A TARIE Azl §8A7 RS weA Ha, A4

A7b AEEEA ZAAAY zte] AEAEREH A7HES
(autolysis)F o] HE(black ink)*|E HolZIthe). o] MAle &7}
B3 AL vind Wz AsEm, ESiER] HEG AT o
w3k Mo Bk #EE R o=t

HEWAL] A7HEs) Aol digt olsle AE g & 9

nE 7k 4 du "HEWAY Ze u5TFY AXdds
chitino] Z§=o] glom, melr] A7HES)E chitin B3] T4
(chitinase)?] AT 2HE #WAE 7L IS Aoz HAotdH

ok Addo] &2 AL M 3 AT FoAAM, AdF
oAlet EAete MEWE argete® 3 FRTA Y Mg %
ZNZATFEA, AZY TR sl FEe] AFFEA
(chitin synthase)ell Wt A1, 57} ¢ sl a2y 7]
g A Asle S Adse dRdAle 53t o
, B2 7|83 WY TR -(opportunistic pathogeny* 3 =
A A EFAE 37 o dAFAl] e
A% B ko 2 A, TF7- AEHE AL JAISk= g4l
of, chitin EHFAE 0|83l o] EXJFH= A FES A A}
€ e AT & ok o4y Aﬂ;'%ﬂ’ﬁ chitin -3 E Aol o)
St ATHAV} lem(10), AEH AN TFEC] chitin EHEA
o} FAHAE Bulshz Aol oshe EJ—PQE.E Aolde] B
HAT@). B dF/9 7HY & 53 9] shEA, 79
2739] wislel] wet aR¥H gAE R AgEe ojFHEA
(dimorphism: 9)°] $1T}. chitin E3] &40l 93 HEHe] A A=
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o|ge) g9 AAel= a#E vehd Aolrt. 719dL w72 A
Feoligt ERl5hs Zeo] ofix, B 23 Al T AAF
o) 9JEAg ke PRIt 2 A5e & 9 4
AgoMs 79 do] Be AF AEE RSk W=7t =7
bl ok F9 B0 WEEHE olEY ¥2FS HE
4014 s glout B34 G4A e HA) da Ak &
ST, chitin £ Fiol O3] ol& Ashe A= T8 &
QFolet.
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HAte0[Aol 28t OjM 7= st

Tz AHAA MM Zh& Ze} 4% glutaraldehyde 88 (50
mM cacodylate buffer + 50mM CaClL)olA] 24|17t 34
buffer® AolE £, 1% osmium tetroxide= 2417t 117853}
AlE+E ethanolZ &< ¥ Spurr's resin®-= 133} T}, Ultrami-
crotomes AHE3F A2 FA| 200 nm®] sectionE FI FHA}
#u)7 (Hitachi H-7100, Japan)©. 2 100 KVollA #a=ch 2
A¥n 7 BESL 279 (Epson perfection 32000 photo)l] €]
3] positive image file® FFE T}

27 %

YpSsEHAu Aol o)A FS HEEn 8UA| dark periodoll A
7 2718z AAAVE AR, 2 AEA (do) 245
mm)9] Zt& =0 g oA Moy AHdAoA Hols NS
wA] 3L Aol (Fig. la), Th2] light periodoflA] A2 €]

Fig. 1. Development of the mushroom and its autolysis. a, mushrooms
developed at 2 hr before shift to dark period. The inset shows a
magnified view of the small mushrooms. b-f, mushrooms developed
at 0, 3, 8, 10, 11 hr after shift to dark period respectively. The size of
the culture dishes is 9 cm in diameter.
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dark periodollA], A1) the HojR|1 7] Alzdo] HeMo
2 A@EckFg. le-h. T ARl 3% HAle] Arhish
£ dark period®] A1ZHlAFE 1IAIZE olulel] k&= ATHFig.
lg). =4 78 7kA 2o AAAFe 15 AlSHQ dak
period 3lol|A] WS AL, B4 Zhe] AAA| (Fig. 1byE Al
¢l light period 3}l BlFEIHE EQM]_I,:_, ok7ke] AJZFAQ) =)

A Foll AAAEQ) thah FAXNS o] FAHAUT (2 Al
A] ¢o¥sh), whEbA] light period$h dark period®] WTH7} AHA
BAFQ) Aol T3-S Tl AT, E4AQ] 31 ofvtal
Tt
v} A7) Bgol] dofvie A E AlEsel ws)
2 olafsly] 9late], 529 woA dojue wAlFEe] W
& AAEnF o8 AR HH 9 F dark periodS 2t

3l7] 2X7F AFig 10)8] AdFoMe AT ¢ 7o) At
o] BaAE Yo, o}z Lzl BAdo] BAH A Lo (Fig.
2a), dark period®] A&} FAlel AE WAl oln| EA} o

Fig. 2. Cross sections of the hymenium. a, hymenium fixed at 2 hr
before shift to dark period. b-f, hymenium fixed at 0, 1, 7, 9, 11 hr
after shift to dark period respectively. bar = 10 um. Arrowheads
indicate spores and arrows indicate partially degraded cell walls.
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Fig. 3. Cross sections of the subhymenium. a-d, subhymenium fixed
at 0, 7, 11, 11 hr after shift to dark period respectively. ¢ and d are
pictures taken from different specimens fixed at 11 hr. bar = 10 um.

dleto] olETHFig. 2b). Dark period® A¥HE)AL 1A)17F 39
TAE WA A gAs B B IXE0] #EAHY oH, ¥4}
o] Axzdo] AA AAE 7] AR THFig. 2c). Dark period A
3 7AZ Foll AR HAGIME BRAY) e AEA] iy
o] IAER o)Fd Ao IO, A9 FAL AEY
o] ZAA AU (Fig. 2d). EFF ofuf ojn} AUF-9} Ao
Aae) 37} AlRERE ASRE BolM(Fig. 2d, arrow), ©] A
71l Gxjxa e} Aol Aol G A Y] 2R3 AR
Dark period g 9A1ZE Fofl TAE WAl AME THAP7] WellA]
AEAo] A3 BAEA] grekon, & PArle] B3y} B
AhFig. 2e, arrow). Dark period 8 11417+ Fof] A
A AE BE PR Alxde] REA o2 Bl Ho leS
¢+ 4 AthFig. 2).

AAEZ0] Bol= FA719 B9k FAKSHA, dark period®
A3 25 A5 MEAFig. 3a) ©] 7A17F Folle AY
AFFATH (Fig. 3b). 11AIZE] ubd AlEs ] Ea)7h A4adsE
AR oA BEEH AT Fig. 3¢, 3d).
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zdo] GAFAZ o] F3laL vlo|Sl= ME AT Fafol o
g HstzdolEal gk, WA A7 HEs| S chitin -3
BAS XS MY Ealaie] @43l o3 o]FoA= A
o2 AT iR HEde Alxaol Eao] g TAe)
PAS Y3l AEsE RoE Azt wAle] BajiE-e &3
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HAEe gaet) BelakEo] 1A o)Al He A&, ArHEslet
olEo] ¥Ape] A FHo] FAYAHA He Mir% 3 AEd
o Z2%)7] WiE<l ZoZ Bl
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A 7] D AQLspgela vehs Hglel g Ateltt. o]
of wksle] HiAle] AR ol thek AAXG Bavk glo] o] |
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ABSTRACT : Ultrastructural Studies on the Autolysis of Coprinellus congregatus
Hyung-Tae Choi' and Chung-Won Cho*(Department of Biotechnology, Inje University, Kim-
hae 621-749, 'Department of Biochemistry, Kangwon University, Chunchun 200-701, Korea)

Coprinellus congregatus, known as an inky cap, is autolysed into ink soon after the maturation of the mush-
rooms. Electron microscopy was used to examine the ultrastructural changes associated with the autolysis as an
initial step to understand the role of hydrolytic enzymes in this process. During the early stages of maturation of
the mushrooms, most of cytoplasm of hymenial and subhymenial tissues seemed to be transported to the devel-
oping basidiospores. The depletion of cytoplasm within the tissues and the maturation of the basidiospores may
initiate the degradation of the cell walls of the tissues. Both hymenial and subhymenial tissues seemed to
degraded at the same time. This study suggested that the critical steps in the autolysis of mushrooms is not the
degradation of the cytoplasm, but the degradation of the cell wall by hydrolytic enzymes such as chitinases.



