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Automated rRNA intergenic spacer analysis (ARISA), a method of microbiome analysis, was
evaluated for species identification of mushrooms based on the specific fragment sizes. We used 51
wild mushroom-fruiting bodies collected in the centre of Hokkaido and two cultivated mushrooms.
Samples were hot-air-dried and DNA were extracted by a beads beating procedure. Sequencing analy-
sis of portions of the rRNA gene (rDNA) provided 33 identifications of mushrooms by genus or spe-
cies. The results of ARISA identification based on the combination of the fragment sizes correspond-
ing to two inter spacer regions (ITS2 and ITS1) of rDNA within®0.1% accuracy showed that 27 out
of the 33 species had specific fragment sizes differentiated from other species. The remaining 6 species
formed 3 pairs that showed overlapping fragment sizes. In addition, within-species polymorphisms
were observed as 1 bp differences among 32 samples of 13 species. ARISA was applied to investigate a
case of suspected food poisoning in which the mushroom was thought to be a toxic Kakishimeji. The
morphological identification of the mushroom was ambiguous since the remaining sample lacked a
part of the fruiting body. Further, yeast colonies had grown on the surface of the fruiting body during
storage. The ARISA fragment size of the mushroom showed 7 bp difference from that of the candidate
toxic mushroom. Although ARISA could be a useful tools for estimation of mushroom species, espe-
cially in case where the fruiting bodies have deteriorated or been processed, further studies are neces-
sary for reliable identification. For example, it may be necessary to adopt more informative genes
which could provide clearer species-specific polymorphisms than the I'TS regions.
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WL TIUE D OEWHL L [k, F/ aFOFREIZE W
THRETHENPIELHOONL X)W E->TETH
DY F ) 2 GLEREFICKH LT, rRNAEET
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IR AFHAWF ) IEOMMIITEH TE R,
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LIEOMEWFHE L DWZ 5 LDTEDL. WEWHE OB
1Z21¥ Denaturing Gradient Gel Electrophoresis (DGGE),
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Spacer Analysis (T-RFLP) BX WX ¥ 7/ LAfflre &%
FEILTE PHVLRTVEA, ZOH T Auto-
mated TRNA Intergenic Spacer Analysis (ARISA) @~
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(1) ¥ 3k

EIE OVLRITNIALE T 5 B F R KT F v v /SANT
20124 11 H A5 20184E 10 H OBICERILL 723 7 2 483K
Bl B X U20144E9H A5 10 H WAL E R THRILL 72 3
KEOEFIRBOBEX ) a2 W, X
I THALZF A IB IV A ¥ X 0% 13K
w7z (Table 1).

(2) A

ML 723 2 2k, K2 KEKCE L s LAY %
Bz L72th, R=N=F TV TRGEZRY BV K54
T— KX —=7%— (AFD-550, T¥v 7 A4 v ¥ —F T a)
V) EHWTSIEE ORBERZRLI D%, FLék - AkH 2
VIR (2L — 620DG, Iwatani) (2 & D B#EL,
W L72 b O R L L7z, ok &, b7
A 7=F A=A —HNOREIFIHT0CTHY, wThoFx
JadbHERIGEERO SO —MEE ok

(3) ¥/ alREWET IV

RN DI ESEER a0y F Iy r2atil
HEEFNV VXIS, A5 BLOLRY S (FRE
N Table 1M No. 15,298 L 1'32)} Z 5 TICHEF/ I D
KNS ERELREETN (=208, 208
BXUOF 5% 7 (Fh ZFNTable 1®No. 23,2438 &
081)} ZEBLL 7. WEFLE S 3HF ) a0 ERER
EENEN10mg T 2RAL30mg & L7zf%, DNAZ
HML7.

4) ¥y AVEEEDNF O

2014410 HICALRTHN T, WR2 SHEAWO |4 F
J aRBRERBICTRLZ EOERERE L2 OMHENEDH D,
¥ afliofe kA, BIRL 2K ST, KRS h/-ale)
AR EFED Y KRR TE L Tz BBICIEDO W
7RI T H - 7248, BB RIEIERRY, By 20
HEVADVIBTVS LS I8 bNz, B2 EA
L7z, #Afhdeofk, S|iRMAF T 1LAEMBEEL Tw
727z, R EOHBEATL L < RIS 7 EBRWE O3
HExios: (Fig. 1).

2. IBERSIEITICKDF ./ JIBEDERE

(1) DNAHliH

¥ 3O ARE, B20mgn b, MR IR E
(BC-20,(#%) & >~ M 7 VEHAR Y)) % HVv TISOIL Beads
Beating kit ((Bf) = v K> T— ) TR S -3iE
PEVDNAZHH L, HAEIC DNA K 100 ul & 1572,

(2) PCR U
BONDNABHZHR L L, F/ 20 ITS2 Ik
W3 s 74w —~<T7YITS 3/4 (5-GCATCGATGAAG
AACGCAGC/5-TCCTCCGCTTATTGATATGC-3) 5%
WIZITSIFE B IS W 55 754 <~ —xXTYITS 1/2 (5-
TCCGTAGGT GAA CCTGCG G-3'/5-GCT GCG TTC
TTCATCGATGC-3)] (LLL, (M) 77 A~v 27 DH A
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Table 1. Species specific fragment size of wild mushrooms obtained by ARISA
. Fragment size (bp) **
No Scientific name™® izs:;iloieiﬁrr};{)e/;; Japanese common name Family ITS2 ITS1
region region
1 Morganella pyriformis 396, 219/219, 100%, AB11851 Tanukinochabukuro Agaricaceae a-390.47 338.58
2 Agaricus nivescens 558, 317/322, 98%, AY484670 — Agaricaceae b-394.84 2-363.31
A. macrocarpus 554, 317/323, 98%, AY484686 —
A. excellens 553, 317/323, 98%, AY484682 —
A. arvensis 547, 311/316, 98%, JF797194 Shiroooharatake
A. silvicola 542, 315/322, 98%, AF059223 —
3 Bovistella radicata 576, 321/322, 99%, DQ112608 — Agaricaceae b-394.98 354.93
Lycoperdon lambinonii 576, 321/322, 99%, DQ112601 —
L. umbrinum 572, 320/322, 99%, EU833665 Tsubuhokoritake
4 Agaricus augustus 576, 322/324, 99%, KC797151 — Agaricaceae b,c-395.54 g-363.08
A. macrocarpus 571, 321/324, 99%, AY484686 —
A. excellens 567, 320/324, 99%, AY484682 —
5 Amanita caesareoides 434, 240/240, 100%, FJ441038 Tamagotake Amanitaceae 335.78 339.63
6  Amanita spissa 538, 298/298, 100%, AJ889924 Hebikinoko, Kirintake Amanitaceae 383.97 352.02
7 Amanita rubescens 509, 302/311, 97%, KF245919 Gantake Amanitaceae 385.08 314.35
8  Amanita muscaria 609, 337/337, 100%, KP866167 Benitengutake Amanitaceae 407.35 272.80
9  Amanita ibotengutake 2179, 154/154, 100%, KM052538  Ibotengutake Amanitaceae 421.71 275.65
10  Cortinarius triumphans 205, 115/116, 99%, AY174799 Chabiofuusentake Cortinariaceae 375.31 307.65
11 Cortinarius balteatocumatilis 563, 312/312, 100%, AY174801 — Cortinariaceae 381.90 h-309.69
C. balteatus 544, 309/313, 99%, AY669526 —
12 Inocybe lanatodisca 358, 198/198, 100%, JQ408763 — Inocybaceae 345.72 295.23
I. maculata 358, 198/198, 100%, FJ904171 Shirogeasetake
13 Inocybe geophylla 370, 209/210, 99%, AM882870 Shirotomayatake Inocybaceae 364.54 351.17
14  Lyophyllum decastes 217, 120/120, 100%, JQ293099 Hatakeshimeji Lyophyllaceae b-394.87 306.60
15 Omphalotus japonicus 280, 155/155, 100%, KJ713987 Tsukiyotake Omphalotaceae 458.51 h-310.11
16 Trametes versicolor 511, 289/293, 99%, KF313121 Kawaratake Polyporaceae 373.51 257.26
17  Russula sp. 398, 223/225, 99%, AB769912 Benitake Russulaceae 426.79 264.09
18  Lactarius necator 545, 302/302, 100%, AY606950 Uguisuchachichikitake Russulaceae 435.51 304.78
19  Lactarius hatsudake 462, 257/258, 99%, AB253518 Hatsutake Russulaceae 438.52 286.21
L. quieticolor 461, 257/258, 99%, KT163424 —
20  Stereum hirsutum 443, 245/245, 100%, KF313120  Kiurokotake Stereaceae a-390.09 261.61
21 Pholiota nameko 288, 161/162, 99%, FJ810174 Nameko Strophariaceae 387.02 317.04
22 Pholiota lundbergii 387, 225/231, 97%, AF195607 — Strophariaceae 391.69 321.28
P. squarrosa 372, 222/231, 97%, JF908579
23 Hypholoma fasciculare 387, 214/214, 100%, AB507904  Nigakuritake Strophariaceae d-392.85 1,j-311.81
24 Hypholoma sublateritium 188, 104/104, 100%, KR824074  Kuritake Strophariaceae d-393.33 i-311.18
25  Pholiota mixta 542, 315/323, 98%, HG007978 — Strophariaceae e,f-396.85 1-311.18
26 Tricholoma populinum 361, 207/210, 99%, EF493259 Murewashimeji Tricholomataceae c,e-396.11 k-312.74
27  Mycena galericulata (96%)*** 416, 246/255, 96%, HG531386 Kunugitake Tricholomataceae -397.06 1,j-311.55
28  Tricholoma populinum 563, 323/329, 98%, EF493259 Murewashimeji Tricholomataceae  £-397.08 1,j-311.84
T. ustale 554, 320/327, 98%, DQ974702 Kakishimeji
29  Lentinula edodes 181, 100/100, 100%, LN714563 Shiitake Tricholomataceae  453.91 h-309.98
30  Rhodocollybia butyracea 242, 134/134, 100%, EU486454  Eseorimiki Tricholomataceae  456.51 344.84
31  Armillaria sinapina 728, 403/403, 100%, FJ652043 Hoteinaratake Tricholomataceae  563.95 k-
A. cepistipes 728, 403/403, 100%, KP162320 Kurogenaratake 312.16
32  Sarcomyxa edulis 556, 308/308, 100%, LC098752 Mukitake Typhulaceae 393.91 343.33
33 (Not identified with mixed signal) — — 418.73 281.11

Wild mushrooms were collected in the centre of Hokkaido during November '12 to October '14 except for the commercially cul-

tivated Nameko (No. 21) and Shiitake (No. 29).

*Species identified by DNA sequencing with concordance rate 97% or more in BLAST search.
**Pragment size recognized as the same group shares the same letter.
***No candidate with concordance rate 97% or more in BLAST search.

5 AEEU) & F T PCRMIE % 47 - 72, PCRBUGHIE
WK R 3 (Fk)) 14.1 4L, X 10 Ex Taq Buffer
2uL, 2.5mM dNTP 1.6 uL, ExTaq 0.1uL (BLE, &%
F N4 F(Bk)), 450 umol/Li Primer Mix (Forward-+
Reverse, 7 7 A< v 7) 0.2uL %4 L, DNAHE2 ul
Z WA 4 #20 WL & L7 PCRCIS 1300 10 B2 1 %
94C-10%571, 4 7V v ZIZBENEE 94C-30H, 7
== ¥ 7 %55C-30H, MERIEET72C-308HL
L, ¥4 27 Vv¥30& L7z, —<N¥% 4 27 F—IFiCycler

(Bio Rad Laboratories, Inc.) %z H\ 7.
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Fig. 1. A mushroom suspected as the source of food poi-
soning

A: at morphological evaluation, a couple of days
after collection.

B: at DNA extraction, one week later, with some
deterioration

¥ 15g, 7UETZ /) — VT — (FGHSE T ¥
(Bk)) 15 mg % ZKICHEM L, 0.5 mol/L EDTA, pH 8.0
(M) =Ky =) smLEMR 72, £=&50mL &
L 7z. PCREM 10 uLi2 X6 Loading Buffer 2 uL % {2 &
L, 0.5 mg/mL® 100 bp DNA Ladder (GeneDireX,
Inc.) 2 ZNZFNI0ULT DT NVHNDT 2 UA~NT 774 L
100V T30 [, 5% kB (Mupid-2Plus, (%) I = —
¥y F) L7z ki T#, UVZ LviidesssE (FAS-201,
FEER (R)) % v CHdilE N~ R &2 RERE L /2.
HBAERHENEDNF ) I OB PCREY O 45 MR
#o2 1& 4% (wiv) NuSieve™ 3: 1 Agarose (Lonza
Group Ltd.) ZHWv, L& & HICPCREWZIHHIL
otk BBROAY U H T AICX BHEEE X O'DNA R
FIFRHTIC X % [ &2 1T - 72,

(4) A¥ U #5112 L 5 PCREY DR
DNARFEFHNENT I MEH 3 5 PCREY O A5 #1I PCR
Clean up Kit (¥ 71 954 4 (Fk)) #HWTiT>72. PCR
FEW 10 pLICHES KO LEZRAE LEEX MM Lz, A
19 7% BAE R O W H I2HE 5 7275, NT3 Buffer TR ¥
T AR 20IEET AR TIEA T AL LWBHSND
DEMTLIOT T 74 ®mEBEDTO0DH 650 uL~ &
EH L7z

(5) DNA ¥ L E 5 AT

PCR ¥4 & B5 12 J v 72 Forward ¥ 72 (X Reverse 7 7 A
~¥—%, 1.6 pmol/uL & 7% % X 9 |2 TE Buffer (pH 8.0) T
BB L 72, ERIKEICHERR L7\ FORIICHEIX
5HEH 5 205 ICTESH K TAM L 72 K5 - PCREEW 10 uL 33
L ORI D 1.6 pmol/u. 7 I 4 ¥ — 4 uL % 83 F 2 — 71T
ANTRAEL, WERGIFEN Z (BR) 7 7 A~ v 7 1KLL
72 O NIEIES 7 — ¥ % fEFEH%, National Center

for Biotechnology Information (NCBI) 57— % X— 2 ®
BLASTIC & 2 A MEMBICKSEF ) affizFME L7
¥ aITBWTUE, HIERTIOMEEA97% UL EE R L
B EFN R AEHREL R T2 L 0B ILSOH
HY DD NS, MFAEIIT%LL EER L 3
BRI TH B & HWL 7.

3. ARISAICKDTTTXAY MRAIE

[2-(2) PCRXJ&] 1C#E UCHM & 3 % DNA Sk % B4
L7z, 7272 L ARISARIT O AT, 794 ~—% 50
O—EED2umol/LE LT, ITS47 54 v =B L
ITS2 754 ~—® 5% HEX 7 A GtaFE TR L TH W
7. "oz A BERRPCREMIZOWT, Y= v
(Genetic Analyzer 3130 X1, Applied Biosystems) £ & ¥
1200LIZH A A== —% w727 5 7 A v Mght %
(BR) 77 A~ ZITHKIH L 72. ARISA7 57 X2~ b E
(bp) WX BMZEOBILZ, 75742 FEDF0.1%DHIPH
THIIFEFEO T eV D B & fIlr L7221,
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1. ARISATS I XY MROHE

ARISAIZ X o TIANT L 72 33FE 523K X CizBWwT
TITAY NEOT =5 35 N7z (Table 1, 2). #EO
E— 2 B LSE, Y7 FVBEFRDEVL D% 2
A V=2 L LT ZOLEXL VE=T DY T FIVIRE
XB B L EMLEST M OB 2,000~12,000 DHiFH TH -
oo ¥ aflizszflior b, 755 A PES-FHLUER
BCH HBT A SR AT A2 5 72 % 2 313, ITS24H 2% (No.
1,20), (No.2, 3, 4, 14), (No. 4, 26), (No. 23, 24), (No.
25,26) B X 8 (No. 25,27,28) me#l12f, — ¥,
ITS14 38 & (No. 2,4), (No. 11, 15,29), (No. 23, 25,
27, 28), (No. 23, 24, 27, 28, 31) B X UF (No. 26, 31) ®
5 I2FEDMABHETH o7z (Table1). Zh 5 25K
D77 AV FROMAEDLEE L TX27THAMFRN T
HY, FOHBIDARER D DIZFED 36T TH - /2.
% 20RLLBAEMTIH—DOT75 72V FEE
IREHE D P ERFERT B720, FREUEITH 2 WIS FREUEY
DFT 5 13M 32 KO F 2 a7k %E T, ARISA®
VARG L7z (Table 2). FOREH, HIEBH TR
B, 79727 PEFN-FLRVIEEHL, ITS2
FHIRIE N 7 A Y No. 14-1 vs. (No. 14-2,3) BX U=
A2 V) % r No. 23-1 vs. (No. 23-2~4) ®2ff, 74 5 W
ITS14I8ZN 7 7 ¥ XY (No. 14-2) vs. (No. 14-1, 3) B
X175 %% No. 16-1 vs. 162028 TH Y, WIFhod
AL 1bp DEDED SNz Y ORFHIT R TH
FEEHVRNTAE I & B A ARISA 7 5 7 2 ¥ s OIS HT—
L7

2. ¥/ TREMETIVOBEN

VEXIYE, VAT BITLAFYFORGETILO
ITS2 4EI D ARISATRNTIZBWT, Y¥FIsyr e 457
DR Y — 7 3R TE D, 2F 7 rHRDOE — 271338
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Table 2. Variation of ARISA fragment sizes within the same species of wild mushrooms obtaiained from different fruiting bodies

Fragment size (bp) ***

. Collected
No Scientific name™ Score, Identity, %, date and Japanese common name  Famil
’ Accession number™ o P v ITS2 ITS1
place region region
1-1  Morganella pyriformis 396, 219/219, 100%, AB11851 131023 Tanukinochabukuro Agaricaceae a-390.47 m-338.58
1-2  Morganella pyriformis 632, 357/359, 99%, AB811851 131002**  Tanukinochabukuro Agaricaceae a-390.47 m-338.48
1-3  Morganella pyriformis 632, 357/359, 99%, AB811851 131002**  Tanukinochabukuro Agaricaceae a-390.48 m-338.40
2-1 Agaricus nivescens 558, 317/322, 98%, AY484670 130911 — Agaricaceae b-394.84 n-363.31
A. macrocarpus 554, 317/323, 98%, AY484686 —
A. excellens 553, 317/323, 98%, AY484682 —
A. arvensis 547, 311/316, 98%, JF797194 Shiroooharatake
A. silvicola 542, 315/322, 98%, AF059223 —
2-2  Agaricus nivescens 535, 304/309, 98%, AY484670 130909 — Agaricaceae b-394.87 n-363.23
A. albolutescens 531, 303/309, 98%, AY484675 —
A. macrocarpus 529, 304/310, 98%, AY484686 —
A. excellens 529, 304/310, 98%, AY484682 —
A. arvensis 517, 294/299, 98%, JF797194 Shiroooharatake
4-1 Agaricus augustus 576, 322/324, 99%, KC797151 130909 — Agaricaceae b-395.54 n-363.08
A. macrocarpus 571, 321/324, 99%, AY484686 —
A. excellens 567, 320/324, 99%, AY484682 —
4-2  Agaricus augustus 601, 336/338, 99%, KC797151 130911 — Agaricaceae b-395.54 n-363.10
A. macrocarpus 596, 335/338, 99%, AY484686 —
A. excellens 562, 334/338, 99%, AY484682 —
5-1 Amanita caesareoides 452, 250/250, 100%, KP004950 130919 Tamagotake Amanitaceae c-335.78 0-339.63
5-2  Amanita caesareoides 434, 240/240, 100%, FJ441038 130909 Tamagotake Amanitaceae c-335.82 0-339.48
8-1 Amanita muscaria 609, 337/337, 100%, KP866167 131002 Benitengutake Amanitaceae d-407.35 p-272.80
8-2  Amanita muscaria 580, 321/321, 100%, GQ914932 131014 Benitengutake Amanitaceae d-407.41 p-272.73
9-1 Amanita ibotengutake 279, 154/154, 100%, KM052538 130911 Ibotengutake Amanitaceae e-421.71 q-275.65
9-2  Amanita ibotengutake 232, 128/128, 100%, AB211057 130909 Ibotengutake Amanitaceae e-421.73 q-274.88
10-1 Cortinarius triumphans 205, 115/116, 99%, AY174799 130919 Chabiofuusentake Cortinariaceae £-375.31 r-307.65
10-2  Cortinarius triumphans 190, 105/105, 100%, AY174799 130918 Chabiofuusentake Cortinariaceae £-375.32 r-307.65
11-1 Cortinarius 563, 312/312, 100%, AY174801 130919 — Cortinariaceae g-381.90 $-309.69
balteatocumatilis 544, 309/313, 99%, AY669526 —
C. balteatus
11-2 Cortinarius 232, 130/131, 99%, AY174801 130918 — Cortinariaceae g-381.91 $-309.73
balteatocumatilis 230, 129/131, 99%, GU222297 —
C. cycneus 228, 129/131, 98%, JF907849 Morinofujiirotake
C. nemorensis 228, 129/131, 98%, DQ083790 —
C. langei 226, 130/132, 98%, JN942297 —
C. clelandit
11-3 Cortinarius 560, 310/310, 100%, AY174801 130911 — Cortinariaceae g-381.93 s-309.61
balteatocumatilis 540, 307/311, 99%, AY669526 —
C. balteatus 531, 306/311, 98%, FJ717595 —
C. badiolatus
11-4  Cortinarius 558, 309/309, 100%, AY174801 130918 — Cortinariaceae g-381.93 $-309.64
balteatocumatilis 538, 306/310, 99%, AY669526 —
C. balteatus 529, 305/310, 98%, FJ717595 —
C. badiolatus
14-1  Lyophyllum decastes 217, 120/120, 100%, JQ293099 130918 Hatakeshimeji Lyophyllaceae h-393.07 t-305.56
14-2  Lyophyllum decastes 603, 334/334, 100%, AB269929 130918 Hatakeshimeji Lyophyllaceae i-394.87 306.60
14-3 Lyophyllum decastes 206, 114/114, 100%, JQ293099 130926 Hatakeshimeji Lyophyllaceae 1-394.87 t-305.27
16-1 Trametes versicolor 511, 289/293, 99%, KF313121 131023 Kawaratake Polyporaceae j-373.51 257.26
16-2 Trametes versicolor 255, 141/141, 100%, KF573030 131003 Kawaratake Polyporaceae j-373.55 258.02
T. velutina 255, 141/141, 100%, KF573020 —
23-1 Hypholoma fasciculare 389, 220/223, 99%, JQ685719 131002 Nigakuritake Strophariaceae 391.80 u-311.48
23-2  Hypholoma fasciculare 396, 224/227, 99%, KM282284 130524 Nigakuritake Strophariaceae h-392.81 u-311.61
23-3 Hypholoma fasciculare 376, 213/216, 99%, FJ481034 121030 Nigakuritake Strophariaceae h-392.84 u-311.62
23-4 Hypholoma fasciculare 387, 214/214, 100%, AB507904 131003 Nigakuritake Strophariaceae h-392.85 u-311.81
31-1 Armillaria sinapina 728, 403/403, 100%, FJ652043  131003** Hoteinaratake Tricholomataceae k-563.95 u-312.16
A. cepistipes 728, 403/403, 100%, KP162320 Kurogenaratake
31-2  Armillaria sinapina 325, 180/180, 100%, AB510886  131003** Hoteinaratake Tricholomataceae k-564.01 u-312.06
A. cepistipes 325, 180/180, 100%, AB510862 Kurogenaratake
32-1 Sarcomyxa edulis 556, 308/308, 100%, LLC098752 121101 Mukitake Typhulaceae 1-393.91 v-343.33
32-2  Sarcomyxa edulis 549, 304/304, 100%, LC098752  131023** Mukitake Typhulaceae 1-393.95 v-342.25
32-3  Sarcomyxa edulis 583, 323/323, 100%, LC098752  131023™* Mukitake Typhulaceae 1-393.98 v-343.21

*The first figure is corresponding to that in Table 1, and the second figure means different sample of fruiting body.
**All samples were collected in the campus of Rakuno Gakuen University on the noted date, although the 3 pairs (1-2 vs. -3,
31-1 vs. -2 and 32-2 vs. -3)
¥ Fragment size recognized as the same group shares the same letter.
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Fig. 2. ARISA profiles (ITS2 region) of electropherograms obtained from different species of mushrooms

+ Mixing ratio of Tsukiyotake—Mukitake—Shiitake=1:1: 1 of each dried powder prior to DNA extraction
+ Vertical axes: Fluorescence intensity in arbitrary unit
- Horizontal axes and numbers on accompanied peaks: PCR fragment size (bp)
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Fig. 3. ARISA profiles (ITS2 region) of electropherograms obtained from a mushroom suspected as the source of food poison-

ing (A) and reference mushrooms (B, C)

+ Vertical axes: Fluorescence intensity in arbitrary unit

- Horizontal axes and numbers on accompanied peaks: PCR fragment size (bp)
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Fig. 4. Separation of PCR products amplified for total DNAs
extracted from cap and stem portions of a mushroom
suspected as the source of food poisoning by 4% aga-
rose gel electrophoresis

1: Cap portion of a mushroom suspected as the
source of food poisoning

2: Stem portion of a mushroom suspected as the
source of food poisoning

3: Kawaratake (No. 16 in Table 1)

4: Murewashimeji (No. 26 in Table 1)

5: Murewashimeji or Kakishimeji (No. 28 in
Table 1)

B: Water as the reagent blank of PCR

Each band size represents from the corresponding

fragment size of ARISA.
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