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Ammonium’ persulfate sol., 150 ul

AULINBNINYINT

2. :g1asaqa§§auuaa§iﬁnactau11' terase (Toyomasu and
ARIASNSAU AT I ENAD

0.2 % Fast Blue RR Salt in 0.068 M Phosphate buffer, pH 5.4

0.5 % «-Naphthyl acetate in 50 # acetone

' -
3. d1Tazanadsauuannilnnasiawldy laccase (Aaulad3INIgDaY

Leatham and Stahmann, 1981)

1.0 mM o-Tolidine in 0.1 M Sodium acetate buffer, pH 4.5



4. d@1avanadBauuanRinnayiawlsi glutamate dehydrogenase
(Darnall and Klotz, 1972)
L-glutamic acid 3.88 g

NAD 99.51 ng
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aj\euInn 2 A. Thomas homogenizer apparatus

B. Tissue grinding pestle and vessel
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mauu’mn §  Protein content(mg/nl) inLedodesM 1 With ho " 3 sonicater
L0k, 2

and Monokaryotic culture (E6,E8,E1,ES,E9,N9,N10)

--------

Age(days) 10 40 50

Strains

or homogenized sonicated total homogenized sonicat genized sonicated total homogenized sonicated total
{solates :

w2 0.69 0.79 1.48 1.48 5.01 6.49.0 = 1.63. £.67 6.55 1.25 2.66 3.8
Wi2 2.38 2.8 511 3.18 k‘ 0.76:13.94 ,.&7 p & 6.61 9.27 1.9 621 6.2
C364 5,93 6,80 12,73 8.60 19,09 37,69 3 5.61 7.87 .77 3.7 5.51
€366 3.51 602 7.53 2.35 0.79 111 0.24 0.51 0.75
€359 2.14 2.45 4.9 3.51 6.26 8.75 . 0.42 0.89 1.3
3 : .3 3.8 2.3 2 17 293 &1 0.7 0.3 0.5
€369 0.40 0.46 0.8 10.21 13 2 0 81 1 I3 3.85 5.40 0.62 .3 1.9

an 3.08 3.58 6.61 2,06 2.89 0.27 0.57 0.8

90 212
E6 0.9 0.07 0.4 'uf; %’w &t‘%swaj’]ﬁ‘j 0.9 0.3 013 021 0.3
E8 159 0.8 1.8 057 L7 02 0¥ 0.5
£l &% om 516 1.8 661 & 1.8 6.03 630 246 346 558
E5 L0 62 A 0% 0.3 0.8
£9 08 0.85 Wq aﬁ“ﬁvj aJﬁs}] ﬂ ﬂ'] El 235 LB 613
" 0.9 0.0 uoq nl! 0.3 0.5 0.9

N1O 2.8 0.83 3.37 3.80 .97 8.7 3.43 2.9 5.7 l 87 w2 0.30 0.39 0.69

907
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B. Dikaryotic culture : parents (MU, ,C504) and Monokaryotic culture (E6,E8,E1,ES,E9,N9,

Age(days) 10 20

Strains

or homogenized sonicated total homogenized sonicat genized sonicated total homogenized sonicsted total
isolates

Wi 2.38 2.3 51 0.47 - 23 3.3 0.20 0.42 0.62
W12 2.02 2.3 48 2.54 5.66 7.9 0.9 2.03 2.9
€508 0.76 0.87 1.63 3.02 1.86 2.61 0.3 0.66 0.97
507 5| 625 7.% £.29 8.07 11.32 1.41 246 3.55
€513 4,80 5.50 10.30 6,92 C 12,30 12,25 .61 9.75 14.36
€502 3.38 3.8 1.5 3.2 N.D.  N.D. N.D. N.D. N.D.
(516 4.25 4.87 9.12 619 6.78 9.51 0.1 1.5 2.2
€504 2.1 3.26:° 5.9 6.83 10 29. 5144 7.2 0.38 0.80 1.18
FF10 YR 1.0 3.3 2.12 0,88 ; L2 2.9 1.21 0.95 2.16
FF9 0.62 0.26 0.88 2 52 2. 2& l 76 2.03 1 50 3 53 0.89 1.68 1.4 $ A3 .57
FF7 . .13 0.48 1.61 0.53 1.00 0.65 0.5 116
FF2 09 012 0.4 u gl 'V] ﬂ:ﬂ w %J ’]Nﬁ ‘j ND. ND.  ND. ND. ND.
FFS 1.1 0.47 1.%8 1399 .76 0.21 0 2& 0.45 1.76 1.3 314
N9 1.78 (1 55 O 1.57 4.99 0.76 1.89 1.08 1.9 1.12 1.45 2,57

CRERLBL AR BN

L0T



mnuumﬁ 6 Intracellular laccase activity (uni with howogenizer and sonicater

A. Dikaryotic culture : parents ( and Monokaryotic culture (E6,E8,E1,E5,E9,N9,N10)

Age(days) 10 2 0 50

Strains

or homogenized sonicated total homogenized sonicated to ized sonicated total homogenized sonicated total
isolates

W2 118 % 142 1572 22 6507 13445 1305 14750
M2 422 87 2907 614 14687 11585 1125 12710
364 107 21 128 481 93 2218 170 13 1283
C366 1222 251 1473 20360 12296 294156 237400 23049 260449
€359 6749 1386 8135 1003 . ; §97 11893 35036 3402 38438
e 1664 342 2006 7169 38 7457 47215 1241 48456 3 590 14102 416891 40477 457368
€369 904 185 1089 1992 804 a0 6010 @ 6168 579 253 6049 30052 218 32970
C377 12856 2639 15495 23 ‘ 10289 246149 449999 43692 493691
£ 12911 1169 24607 25& usgj www @m m ‘jmz 135248 115003 34831 14983
E8 1160 1050 2210 19487) 35190 54677 43319 80916 12&295 129934 69077 199011 325050 98468 423518
El 1] 68 143 123 2 U5 281 525 29 2 % 138 2 180
2 5 E AVOASMRORIEEANENGE 4 5
€9 304 275 76 2 23 114} 133 5%
N9 29 0 2499 287 465 35% 801 §21 438 859 1466 1220 2686

N1O 128 0 128 180 ‘5 225 1126 900 2026 851 8 1728 1539 1281 2820

80T
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B. Dikaryotic culture : parents (MUé, Uil

genized sonicated total homogenized sonicated total

15% 38120
(5 10164
9% %4120
120 2868
3
ND.  N.D.

- 8 20
159 %8 2 %R
862 m ¥ M
15201 969 10298

584 1216
‘“23 21 B4y

Age(days) 10

Strains

or homogenized sonicated total homogenized sonicated

isolates

W 512 105 617 2069

W12 356 B9 1169

€508 861 177 1038 1369

€507 330 67 397 653 -

C513 105 A 1% 480 .

(502 1022 09 1231 2062

(516 308 6 3N 3%

€504 1003 06 1209 352 L 38

FF10 585 192 m 563 299

FF9 1060 350 1410 nnss 9935 L5266
e NH%M%ﬂ?WﬂWﬂ -
FF2 28 35 263 N.D. N.D.
FF5 107 143 497 us 59

N 28

o 'ﬁswﬁ‘a\ﬂﬁﬁmmw\

QMHﬂaﬂg

17822
18545
25723
25708
597
N.D.
119
5841
586
3870
20730
N.D.
15
&n
9

1730 19552
1801 20346
24975 282210
296 28204
58 655
N.D.  N.D.
12 13
57 6408
600 1186
3656 7226
2123 41964
N.D. N.D.
15 30
392 864
Y]

60T
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Age(days) 50

Strains

or ized sonicated total homogenized sonicated total 2ed sonicated total homogenized sonicated total
isolates

) 5.0 368 871 1.3 1L87 7.00 &5 L1757
Wi2 L1229 .10 388 190 63 361 0.9 &5
C364 258 186 .46 265 0.5 241 267 0.69 3.3
C366 TR TR 02 15.87 123 347 1553
€359 TR ) S LI 615 966 247 1211
7 33 .3 5% 5.9 ‘ 6,86 25.39 L3 502 6.9 1293 8LMm
€369 L8 23.00 S8 3.9 1.3 533 2239 8.49 31.38 \ 6.33 2367 /.75 662 3.3
an 6 262 6% b ni0ses 17 2.8 1061 208 5.6 275
E6 L8 AR, nﬂ uﬂgj ﬁ ‘w ﬁ wﬁw ﬂ !!'laﬂ ﬁ.s& B0 56 1R 1%
E8 205 53 83 ¥ 2.20 2 8.2 32 185 18.87 26,53 43.40
£l 6.06 1097 17.03 616 U ooye 2.8 0.5 BR 28 .10 13.91 25.01 .67 9.97 1.6
£ 03 730 113 of 6293 80.55Cm 19.27  2%.15043.42 2880 345 66.5
£ 248 448 s.%q ﬁr][ Mﬁ im u%’}q waﬂ’lﬂ ﬂ L2 LR 30
) 5.2 L8k 6.9 8.42 1 1250 9.5 2.1
N10 5.8 573 2.8 49 357 8.5 243 5.31 7.60 16,10 360 273 6.3

ott
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B. Dikaryotic culture : parents (MU4,MW! 105076513 6,C504) and Monokaryotic culture (E6,E8,E1,E5,E9,N9,

Age(days) 10 2 40 50

Strains

or homogenized sonicated total homogenized sonicat 2ed sonicated total homogenized sonicated total
isolates

M 7.87 5.68 13.56 13.58 14.95 55.9 26.99 6,94 33.93
Wi2 2.7 1.97  4.69 3.41 1.51 5.65 .29 1.87 9.16
508 7.9% 5.73 13.67 .22 10.88 18.22 17.90 16,83 34.73
€507 1.87 1.3  3.23 1.89 1.3 4.98 10.00 2,57 12.57
€513 .72 1.96 4.68 0.82 0.40 1.51 3.4 0.77 391
€502 - 1.89 1.37 3.2 1.3 N.D. N.D. N.D. N.D.  N.D.
(516 3% 2,38 5.9 2.91 2.9 8.% 14.73 3.79 18.52
€504 5.16 3,72 8.88 1.41 2.9 1.73  6.46 48.70 12.51 6.2
FF10 2.30 0.5t 2.81 3.62 2.9 5 81 8.03 2 n 10 75 6 66 3.01  9.65 10.27 8.13 18.40
FF9 9.65 0.85 10.50 o) iLn 193¢ .87 1.20 3.85 1.86 1.48 3.3
FF7 00 040 4.90 ﬁ ‘u ﬁa w ﬁ ‘ﬂ ?wﬁ "] ﬂ ‘j’ 573 18.37 1748 13.86 3L
FF2 24.57 2.16 26.73 3. N.D. N.D. N.D.  N.D.
FFS 3.30 0.9 3.5 2. 67 1.62 4.9 3. .13 4.47 2.13 2. 36 31,469 3.40 2,70 6.10
) 693 1786, : 10 &N 3.57 8.28
N1O .72 Y06 £Q Ww a\ﬁ ﬁ j b QJ %’1 WE] f] EF 6.32 6,79 11.11

it
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(units/100 ml media x 1000)

A. Dikaryotic culture
hybrids(C364,C366,C359,C373,C369,C377)

parents (MU2,MU12)

112

Comparison of extracellular laccase activies

3
’

and Monokaryotic culture (E6, ES El1,E5,E9,N9,N10

Strains Age (days) 10 20 30 40 50

or isolates

MU2 440.0 480.0
MU12 8.9 0.5
C364 24.0 133:5
C366 1066.5 1333.0
€359 188.5 232.0
€373 176.0 760.0
C369 400.0 540.0
Cc377 1500.0 813.5
E6 680.0 1120.0
E8 1750.0 3200.0
El 0.0 0.0
E5 0.0 0.3
E9 0.4 0.5
N9 24.0 50.0
N10 37.8 56.0

parents (MU12,MU4) ;
502,C516,C504)

N10) -‘ (FF10,FF9,FF7,FF2,FF5,
Strains Age (days 40 50

or isolates

= 1) k) ﬂgﬂiw P e
MU12 2200.0 880.0
CcS08 24. 0 1440.0 quS3 .0 640.0
Cc507 840.0
28 N7 a\‘iﬂim uvﬁj’a VBAK: b
c502 N.D.
CS516 20 9.6
Cc504 28.0 34 5 10 0 63.5 2%.5
FF10 2.0 2.5 12.7 20.0 16.5
FF9 0.0 23.0 240.0 416.0 226.5
FF7 0.0 34.5 260.0 880.0 880.0
FF2 0.0 7300.0 N.D. N.D. N.D.
FFS 0.0 0.0 0.0 0.0 0.0
N9 0.0 1.4 4.5 11.0 20.0
N10 0.0 1.3 14.0 97.8 36.0
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Relative mobility (Rf) of laccase isozymes from L.edodes mycelia
Dikaryotic culture : parents (MU2,W12) ; hybrids (C364,C366,€359,0373,0369,6377)
and Monokaryotic culture (E6,E8,E1,E5,E9,N9,N10)

At 30 days of growth period

intracellular laccase extracellular laccase

g
3

0.73
0.72
0.7t 0.71 0.71 0.7L

00 ~d OF OV £ N IO =

9
10 0.68 0.68 0.68 0.68 0.
11 0.66 ‘
120,63 0.63 0.63 0.63 §30.63'0.63 0.63.0.63 0.63 0.63  0.630.630.63  0.63 0.63 0.63
13 |

% 0.61

15 0.55 0.55
16 |

17

18 0.45

19042 0.2

20

21038 0.38

0.55 0.55 0.55

%

AU TN
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Relative mobility (Rf) of laccase isozymes from L.edodes mycelia
Dikaryotic culture : parents (MU2,W12) ; hybrids (C364,C366,(359,C373,369,€377)
and Monokaryotic culture (E6,E8,E1,ES,E9,N9,N10)

At 50 days of growth period

extracellular laccase

.

u NIO MU2 MU12 C364 C366 C359 €373 C369 (377 €6 E8

M2 W12 €364 C366 €369 €3 V7 NS

1
2
3
4
5
6 0.m xw b
70.7 0.71 0.740.71 1 e G n
a y - w\l
9 ‘?r
10 0.68  0.680. D768 ; 0.68
1 0.66 3.6¢
12063 0.630.63 0.65 0.63 0.63.0.6510,65. 0,63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63  0.63
13 . T
% 0.6 e-—— YRV
15 0.55 0.55 | "70.55 0.55 0.55 0. -;'z 0.550.5 0.5 0.55 0.55
16 '
17 -
muw 0.45 ouownﬁoa 0.45 0.45
0.42 0.2 O/ 0.420.82

ﬂummmwmm
_"__ﬂjﬂilﬁ\lflﬁmlﬂﬁ’l’] NENAY
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Relative mobility (Rf) of laccase isozymes from L.edodes mycelia
Dikaryotic culture : parents (MU, M12) ; hybrids (C508,C507,C513,0502,C516,C504)
and Monokaryotic culture [FFIO,FF9,FF7 FF2,FF5,N9,N10)

At 30 days of growth period

'h. \
i nbranallii

Wy,

band no.

W W12 €508 €507 C513 (50 fmlw\m“hﬁ NID M6 MUI2 508 CSO7 CS02 FF9 FF7 N9 N1O

{
2

3

§

5 0.7

6 0.7

70.71

8 0.70 0.70 0.70

9

10 0.68 0.68 0.68 0.68

1 0.66

120.63  0.63 0.63 0.63 0.63 0.63 0.63 0.63  0.63 0.63

13 0.62 0.62 :

1% 0.6l e—

15 0.55 0.55 0.58.¢ 5.0.85 0.55 0.55 0.55 0.55 0.55 0.55 0.55
16 0.54 0.5 m o.mn.sﬂ 0.56 0.56
17 0. 0.47

18 0.45

19 0.42

N, uﬂmwwmm
ammﬁMmeaa




116

4
aaNrINn 12

Relative mobility (Rf) of laccase isozymes from L.edodes mycelia
Dikaryotic culture : parents (MU, MU12) ; hybrids (€507,C516)
and Monokaryotic culture (FF10,FF9,N9,N10

At 50 days of growth period

intracellular laccase
band no.

MW W12 C507 C516 FF10 FFS

10.79

0.72
0.7

0O~ O~ BN

0.70
9

10

i1

12 0.63 0.63
13

14 0.61

15 0.55

Y}
16 0.5 iy o 1]

- 3

18 0.45

1 ARl ANININYINT

21 0.38 qJ

} AMIAINTUAMIINIAY
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Relative mobility (Rf) of esterase isozymes from L. edodes mycelia :

Dikaryotic culture : parents (MJ2,W12) ; hybrids (C364,C366,C359,C373,6369,C377)

and Monokaryotic culture (E6,E8,E1,E5,E9,N9,N10)

At 30 days of growth period

117

band no. MR W12 (366 C B B B M N0
1
2 , _
3 0.9 0.9% 0.9 0.% 0.9% 0.%
& . 0.81
5 079 0.7 0.79 0.7 0.7
6 077 077 0.7 0.7 0.77 0.77
7
8 0.% 0.7 0.7% 0.7 0.7% 0.7 0.%
9 0.m
10 0.7 0.71 07 071 0.7
1 0.69 0.69 0.69 0.69 0.69 0.69
12 0.67 0.6 0.67 0.67 0.67 0.67
13 0.65 0.65 0.65
6 0.6 06 0.6 0.6 os 0.62 0.62 0.62
15  0.60. 4,0.60 “0.60 0.60 0.60 0.60 0.60
16 0.59 | :
17 v 0.58
18 0.57 0.5
19 0.5 0.5 0.56
20 0.55
2 0.5 0.5 050 4B 0.5 0.5 @A 0.5 0.5 0.5 0.5 0.5 0.5
x AUYINBNINEINT
3 0.52
% 0.5 9b.51 0.5 0.51 0.51 0.5 osx
2% ¢ s
: qNBINTUANANKY =
27 o 0.66 0.46
28 0.61 0.61 0.41
29 0.39 0.3 0.3
0 0.37 0.37 0.37
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Relative mobility (Rf) of esterase isozymes from L. edodes mycelia :
Dikaryotic culture : parents (MU2,W12) ; hybrids (C36‘,C366.0359,C373,C369,0377)
and Monokaryotic culture (E6,E8,E1, E5 E9,N9,N10)

At 50 days of growth period.

band no. M2 M2 (366 C366

- g
— 0 W 00N OO P NN

RWRPRURNNBEEISTGREAS

=

0.9

0.79
0.77

0.74
0.73

0.69
0.67

0.62
0.60
0.59
0.58
0.57

0.5

0.51

0. 61
0.39
0.37

0.9

0.79
0.77

0.74
0.723

0.67
0.65
0.62

0.57

“ﬂu"ﬂw’?ww%‘wmnﬁ

0.9

0.79
0.77

0.74

0.71
0.69
0.67
0.65
0.62 0.62

0.51

0.65

Wy

e

£0.51 0.1

0

0.5t

B OB B M NO
0.% 0.9% 0.%
0.7
0.77 0.77
0.% 0% 0.7 0.7
07 07 071 0.1
0.69 0.6 0.69 0.69
0.67 0.67
0.65
0.2 0.62 0.62 0.6
f6.60 0.60 0.60 0.60
) 0.58
0.5 0.5 0.5
0.5 0.5 0.5 0.5
0.5
0.49
0.46 0.66

m@mm YR BTN

0.41
0.39
0.37

0.41
0.39
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Relative mobility (Rf) of esterase isozymes from L. edodes mycelia :
Dikaryotic culture : parents (MU, MW12) ; hybrids (C508,C507,C513,C502,C516,C504)
,N10)

and Monokeryotic culture (FF10,FF9

At 30 days of growth peri

band no. MU MU12 €508

[ e
MﬁE\OOO\lO*(}IFOIN-—

0.9%

0.79
0.77

0.74
0.73

0.69
0.67
0.65
0.62
0.60

0.57

0.5¢

0.41
0.39
0.37

0.94

0.79
0.77

0.67
0.65
0.62

0.57 0.

oA Fnen g

0.41

i

FF7  FF2

FF5

Nio

0.9

0.7t
0.69
0.67

0.62

:';::'-’A-.H," ‘ ‘- 0.60

BJ6% .

0.9

0.67
0.65
0.62
0.60

0.57

0.5

Jmstastiy ke

0.7
0.7
0.69

0.62
0.60
0.58
0.5

0.5

0.49
0.46

0.%

0.77
0.74
0.7
0.69
0.67

0.62
0.60

0.56

0.5

0.46
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Relative mobility (Rf) of esterase isozymes from L. edodes mycelia
Dikaryotic culture : parents (MU4,M12) ; hybrids (C508,C507,C513,C502,C516,C504)
FF5,N9,N10)

and Monokaryotic culture (FF10,FF9,FF7,

At 50 days of growth period

band no. MM M2 €508 507

O 0O N O OV B NN

[~ el el el el
BOW\IOM%MN—‘Q

21

2R

EBVRVIRSR

0.98
0.%
0.9%

0.77

0.54

0.51

0.9

0.79
0.77

0.74
0.73

0.67
0.65
0.62

0.57

0.54

0.73
0.7t
0.69
0.67

120
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51 0.51

0.51

FF7 FF2 FF5 N N0
N.D.
0.9% 0.% 0.%
0.77
0.75
| 0.% 0.7%
0.73 0.73
0.71 071 0.7
0.69 0.69 0.69
0.67 0.67 0.67
0.65 0.65
0.62 0.62 0.62 0.62 0.62
0 /0,60 0.60 0.60 0.60
) 0.58
E@ 0.57
0.5 0.5 0.5
0.5 0.5 0.5
051 051 o, 0.5
0.49
0.46 0.46

AMAIN IR YUFHEAAE

0.41

0.41
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alaNuInn 17
Proteln standard curve using protein-dye binding method
(Bradford,1976), bovine serum albumin was used as

standard protein

1(_).D. 595
0.6F
| Augneniweans
02 AR IFINTUUNIINYIAY

O 10 20 30 40 50 60 70 80 S0 100
Protein conc.(microgram)



<4
AANRINN

122

18
PNP standard curve using p-Nitrophenol as standard
s
0.5
o
0.4
O

0.8
0.2

- € o |

AUEIPENINEINT
€ o K
o1 A WIANNIUARTING IR E
o L 1 1 1 1 ! 1

RN 1 2.5 5 7.5 10 12.5 15

-3
PNP (micro mol.) x 10

7.5
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Rate of oxidation of substrates by a whole fresh mushroos homogenate
(Leatham and Stahmann, 1981)

The oxidat ion rate ares expressed as the mean steady—stiateratls of substirates
{0.42 mM) for duvlicate assays. Buffer wers 21 =aM-zodium acetate. vH 4.5.

and 21 mM-sodium phosvhate. pH 8.5. assay wavelendtth was 4had of the

maximal absorbance \1, ized substrate. The molar absorption
coefficients (E ) \f\\ ‘/)I‘PI‘II were examined by sod tun

veriodate ox t‘-b 'vJ

10°xE°(1 mol e ")
Substrates
pi 4.5 | pHB.5
p-Anisidine - -
p-Anisidine + 1 sM'H,0, = -
Tyrosine - -
L-DOPA 3.85 3.96
Caffeic acid = -
Chlorogenic acid = -
o-Phenylenediamine da 0.500 &000 440. 7.80 -
rrenecf@ 2| TR N THENAT - | -
Dimethylenediafline 0.640_ | o0.00 | 510 > %
¢ o o/
=RV I ANTINIRY | -
Benzidize + 1 sN'H,0, 0.950 0.000 g0 | e -
3,3”-Dimethylbenzidine 1.640° |  0.000 800 8.34 -
3,3”-Dinethoxybenzidine 2.838 2.040 375 not stable
1, 3-Dihydroxynaphthalene 0.036 0.000 440 - -
~. Not determined.
# DBase on 4he oxidation of a.sl—dlth'lb.u:ldtn. ad DH 4.5. 4the  aciivisy
-1 -1

of laccase was 34.2 umol substrate oxidized min (¥ fresh weigthd Sissue)



Fluctuation of laccase activty in so ’&/ L. edodes strain MU4,
cultivated in PDYB medium (sta t zé’ Intracellular B. Extracellular
250 Activity(u/mg prot.) (Thousand/ ’ tivity(u/100 ml media) (Thousands)
k[ 4
I High g \ I High ‘1
I Low - ! I Low
200 | —— average Y O —— average
_ Y
> :
160 - R 0
Fy _?ﬁ_nl::r \
LT e
100 ............................... # 0 /
50 .m ................. 10 i /
’ H
1
0 1 5 w 8‘ 1 1 1 1
10 20 20 30 40 50
High 0.927 26. ¥ ea 242 321 36.008 75 260 347 480
Low 0.82 VI ’] 1] "E 76+ | 40+ | 320
average| 0.874 21 52 168 193.5 400
Age(days) Age(days)

* primodia formation

mycelial maturation

uuenmMBLY
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