aw v} d
FeNIdeativay M
=yl
TasamIIoY

M3 WUNMEWUEIRANATS (Schizophylum commune) TnamaiindTanana
kU d (Y] = I a a d
gazmsiflszlasvioniaqmaslimamsinyaswaanedusnnlsa
2 @ -4 < =
FINNANUMNUNTIMUIBAANSLI
Molecular characterization of Schizophylum commune strains and utilization of
agricultural waste for optimized polysaccharides production

including theirs in vitro anticancer potentials

Tag

d o o d J
910131l As.HNaAll glisen

aifuayulay
ANVUUIVY NHIINENALSIAR

2561



4 . 5
Foisoq L NI WUNAORUSIRANATI (Schizophylum

b

commune) Tagmaiia®i luananazns 14use Toad
vndaamieldnumsnnuanda  woRuwam

136 smfefnonmmsauwad s

S o o ar L o

39y ;s mviviand glssen

Aoy AMmdsuInnssunyasuaznn Tulade s
UMINNAsTIgn

= =; =, o

U : 2564

ADTURNUA - unIneansde

4 a o @ a v o oA
LLHﬁ*iﬁLﬂﬂﬁﬁlﬂ\nuﬂ'ﬁ?ﬂﬂﬂﬂﬂﬁnu"iﬂf P UNTINYIALITITA

U IS -39 Wi
o a = = o ar 3’; o o
1Ay L HAUATY, woaLwan 5, sutusradusd
_- -y 4 - LR - T Y
avans  UMIMNAT IR

UNARLS

:ﬁ’ = J ] . ar " 1 [
M3TIUTMEAHENTO T gNBVONHALATISIMIY 12 eiuf  wuh usazaeiudi
@ P 1w A . = o ¥ A
aasnss Ry Tauananiy dedumunyiiaveadulensauswlalaslfinTomneTuana
= o k3 = 0 oo
U310l xDNA 20 lWsiie3 ITSI1-ITS4 NSI-NS4 uaz NL1-NL4 ud w3 suieudiduiugnssy
b
A0 1UsunsYy BLAST WUWIBE1RTINUEIRUNUTATINYON Schizophyllum commune INLU
MmsanswilBinamswedusm lsdnndulodiaunsanety 10 3 wuhmesiugssTald
o o & L% a ]
Wnaemsgega 1899 weiidudveniminduloan dmiugasomisiidszneudlsnin
¥ o oo ¥ - ' ey & 3 g w o o
wrwinnuiTnlugana 37 Fawisadulodasassmediugssla w20 Su
o Y = 3 @ a i
aunsondamisneduranilia lagegadie 1.068 alefiFudveninmminaadulsdvemisily
d” o Y = ot 3 g " o & ar 3‘;
@ee dansananeveansdugan lsananududuais lifrynlsedniammadudans
o = o [~ £ ] o = 4 v ¥ ' o
WIAY TAYBUTadNzISY 2 YA WUTIATANANIURDAUTANT L3R EINT IS USUTA NS
L] @ B 1w =] v 2 -1
goethn Taluszaus (1C50 Ay 625.11+73.89) uas lufinalunissudaraduzdaton (1650

gana1 1,000g/ml)



Title : Molecular characterization of Schizophylum commune
strains and utilization of agricultural waste for
optimized polysaccharides production including theirs

in vitro anticancer potentials

Researcher : Dr. Hathairat Urairong

Institution : College of Agricultural Innovation and Food,
Rangsit University

Year of Publication 12021

Publisher : Rangsit University

Source : Rangsit University

No. of pages 39 pages

Keywords : Schizophyllum commune, Polysaccharide,

Anticancer cell

Copyrights : Rangsit University

Abstract

A total of twelve isolates of split gill mushrooms were collected and isolated. It was found that
the growth rate of each pure culture mycelium were diversed. Moreover, each isolate was identified
through rDNA using ITS1-ITS4, NS1-NS4, and NL]l- NL4 primers. By blasting all nucleotide
sequences were matched with Schizophyllum commune. Quantitative analyses of polysaccharides
from the mycelium, 10-days, were evaluated. Dhan- To strain exhibited the highest ability to
produce polysaccharide approximately 1.899 percent of mycelium wet weight. However, the
substrate was prepared from coconut residue and rice bran in the ratio of 3:7, which noculated with
the Dhan- To mycelium and incubated for 20 days. It could produced the pelysaccharide about
1.068 percent of mycelium wet weight plus substrate. Two cancer cells were treated with the
various concentrations of crude polysaccharide. The result found that it was able to inhibit the
proliferation of human epidermoid carcinoma cells at a low level (IC50 = 625.11+£73.89) and no

inhibitory effect on Human lung carcinoma cells (IC50 > 1,000 pg/mi),
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Haunsa (Schizophyllum commune)

2. 1n3asilenazgnse)
2.1 wevszmen1snIoldn R (Rotary evaporator)
2.2 Lﬂ%m Lyophilizer (Freeze Dryer)
23 Lﬂ‘%ﬂ\‘l Magnetic Stirrer
24 Wi3eedwuvaziBon 5 dumi
2.5 Ultrasonic Bath
2.6 filnonie (biohazard) dmiuid@sumnduud
2.7 CO, Incubator
2.8 N0 ANTIMNIBTA inverted microscope WIBUNADITE31]
2.9 Lﬂ‘%mﬂum%wﬁammuqmmﬁ (Refrigerated Centrifuge)
2.10 Lﬂ%EN micro plate reader
2.11 Water Bath
2.12 Vortex Mixer
2.13 Incubator Shaker
2,14 Micro plate shaker
2,15 Spectrophotometer
2.16 Thermal cycle
2.17 Petridish
2.18 Flask
2.19 PCR Plate
2.20 96 Well Plate
2.21 Filter Paper No.1 Whatman

L
2.22 wa@sudule



3. omnstapaiie uavasingl
3.1 Agar
3.2 Potato Dextrose Agar
3.3 Potato Dextrose Broth
3.4 Gibco Dulbecco’s Modified Eagle Medium (DMEM)
3.5 Minimum Essential Medium (MEM)
3.6 -Hexa-Decyltrimethylammonium Bromide
3.7 Tris-Base
3.8 Sodium Chloride
3.9 Hydrochloric acid
3.10 Ethylenediaminetetraacetic acid (EDTA)
3.11 Chloroform
3.12 RNaseA
3.13 Ethanol
3.14 DNA Taq Polymerase;
3.15 ANTPs
3.16 Primer
3.17 Antibiotic
3.18 Phosphate-Buffered Saline
3.19 Dimethyl Sulfoxide Solvent (DMSO)
3.20 MTT assay kit
3.21 Trypsin EDTA
3.22 Fetal Bovine Serum
3.23 ﬁ‘IﬂﬁI'u (Distilled water)
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¥oIN1MAAT

° & o e . =4 =
4.3 nsuuniseiaunsaluseaualid Species) TasdtmasTua na
> =g 4 o
43.1 myanadwuenndulsveutomiannse
g 3/ d o = ¥ "o = g o )
wowduloveuamanassiisiusmidunemis PDA vuiqamgiosun 7 Su wenidale
1d 18340 Extraction Buffer 2% (w/v) 91nnulda1s CTAB W3uas 700 ulnsans (100mM
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Tris-HCI, 1.4M NaCl, 20mM EDTA, pH 8.0) usudulolvaz@on udgaldllvasawiin 1.5
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Chloroform:Isoamyl Alcohol (89151891 24:1) Wsanas 700 TuTasany manldidhiy 1Ty
WAsAAINEIT0U 13,000 sEURBINT WM 15 WIT nmiugaasazawd i 1ddhon
Twi iy 3 5M Koac 3wms 50 Tulns@as mwdwas Isopropanol 13113 400
Wulnsdas weuwng i lthivfigamgi -20 essruvaBen w30 Wil ndsniuiai
TumSsuiennazneudidue innudsou 12,000 5OUABMIRA WL 5 W manlana udD)
{ANA1S Ethanol AMMAUYU 70% F1um 100 luTnsans wdr Iy udni ludumde d
ATE2501 12,000 SOUADUIT 1w 5 WIR mahlane ananeuRd el Ly
T1FTE Buffer 15uas 50 luinsdns uazons RNase A (RNutudy 10mg/ml) UY511as 2
Tulnsdns undBute figungll 37 esuvadva w30 infhmsazariduely
asTnTsugunmuazlSnuawiinasian Ins W3 Ee Taold Agarose Gel Armdutu 0.8 %
nsve Binowandng 100 Tad0wm 50 witud  nihlasnaeudismisg

w A
Spectrophotometer Tﬂmﬂmmiﬂnnﬁuum (OD) AINIINDU 260 Uaz 280 U1 Tuwns

432 owfindine Adute uazmrs udduiioaaTeIng
Wdidute 1 12 fet 17;mnﬂauﬂmmwuazﬂ?mmuﬁ") TlianfFaadidwe
0 matia PCR miuihinsiinneiSiduiiang To Indidedesnivunluion rDNA
faulnsbb s s g 1dun
1) ITS1 (5’-TCCGTAGGTGAACCTGCGG-3’) uag
ITS4 (5’-TCCTCCGCTTATTGATATGC-3")
2) NS1 (5’- GTAGTCATATGCTTGTCT C -3 Yuag
NS4 (5’- CTTCCGTCAATTCCTTTAAG -3°)
3} NL4 (5’- GGTCCGTGTTTCAAGACGG -3 Y uag
NL1 (5’- GCATATCAATAAGCGGAGGAAAAG -3
4) EF1-983F (5’- GCYCCYGGHCAYCGTGAYTTYAT -3 uae
EF1-2218R (5°- ATGACACCRACRGCRACRGTYTG -3 ")
5) RPB2-5F (5"-GAYGAYMGWGATCAYTTYGG <37} uag
RPB2-7R (5°~ CCCATWGCYTGCTTMCCCA -3°)
nsduliaduelfnesns  Winsdeslasldmaiin PCR  sznoudas
Tunaudaiiae RS un s 200 1w Tundy weufulwsmed Forward 118¢ Reverse 409

uaazf Finasednas 1 TuTasdas (Anududu 0.8 #laTua) dNTPs 133105 0.5 ulasans



@AMuiudy 200 1uTasTua) Taq DNA polymerase US1as 0.2 T Tnsdas mmududy 1 16)}
uaz 10 X PCR Buffer Usuws 2.5 Tulnsdas didwmansesduld@houituFunams
Wignssu CR) fine Talsunsu dail TnefiBunaansfanun 25 Wlnsans

D) $uABY Predenature RaimMil 95 asrnadea Ut 3 W 1 581

2) Yunew Denature QUM 94 oeruraFee w1 U

3) Tumeu Annealing QUUYN 56 DR UFATOA W 30 TUH

4) Vuneu Extension QUUQN 72 DI UTATHN W 40 TUIA

5) $uneY Final Elongation Qv il 72 oaAuaratdeon 7 il 1 sou
snnlfAnsemauadian 30 sou mnﬁ'umowamsﬁﬂﬁﬁ?ﬂﬁﬂu‘l%’iﬂﬂﬁﬂ Agarose Gel
Electrophoresis ud nwanaaBCR dsnarminswimswuiong o ndIneldingwe 25

b [l
1 PCR  Wigesfirmia wiaAauiang Te ndn 1A {duBovfsun nulndSanioniny

11

o i o é’ s 5
milteurivfoyaiofuunedtauasslustfuailid Tugndilamnsay GenBank 42633 O

Basic Local Alignment Search Tool (BLAST)
4.3. myAnseilsmuswodusan lidnndulomaunse

43.1 asadamaneduwanlsd Snludulastauns s qnd fuon Idvinasiiusanly
msnaassilesiuems PDA s 5 uld Cork borer widulouinuveuiiig
wig@uTmhhnehansmemsidsue ppa Afwunszamudtewa Tomuagld
Yue s PDA ummems iiigungiessunsy 10 i vindunenduludiaunsudas
a1wugene s lasldinduttorcepy Audulofituauiudhuruuunszanudaing ]
fafatue TR Hides nnaiaeIngunedusan11saf10ITune Suwanno et al. (2005)
TaaldiduTafaunss Suan. 1 nfudundu 10 faddas naulifididy e ndoui
quingil 121 esmwaiFuafinanidu 15 dousdensteiiaMunat 120 1t endhninnnses
fwdrwmnalimdommzdnnhla @ueenniiidnniige) udBaihnisanazneuais
wodudnm13ddan BoH Taolddasdi 1:1 v  feamadl 4 samwaden Suna 1 fu
wdaSarhnisiiumdesdt 7000 rpm dluat 10 v wldnznouvesesanaveny (crude) Wod
wanalsd hazneuitldudigamii- 20 esmmaFer nmhuSanlHutaduntos Freese
dry

432 111fmﬁf'i'ﬂnﬂmwaﬁumm"l'sﬁ'ﬁfrﬁ'ﬂ‘1@’1’%1mﬁ’uimﬁﬂuﬂsqueia:aww”uf31ﬂs‘|:vf

3 Sy

A0ID phenolic-sulfuric colorimetric (AAL1/ag9n Dubois et al, 1956) Tnol¥ng Taafly

o

P ¥ W @ v & as sy = - e .:d
’d”liﬁzfl'lﬂiﬂﬂij'IlJﬂﬂ‘J'lilL‘lliJ‘lJH 0-200 "In'[mmwenaaam IBNTITUATISHUAIUAD
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ihrsatansuwedusan lsdveuliaunsaunazamonus Binas 200 lulasans
1du Eppendorf tbe 1@w 1 addasvosfuoandudy 5 weoikud uavinn 1 Taddns v
¥ ¥ ' .
nsagayfs adudu wd Iy aaiald 30 wii ililiasimsgandunaed 490 wnTuwas
¥ ) o 1 & Ay ar
AILIAS UV-Spectrophotometer 11fMIsganaui laifisudunsinsguveangTae Tag
wisunsnmsglSangtnaarududy 0200 TulnsnfudeiaaansdanTidoaty
¥ ¥ - da 1 A gwd W A v A o & S ¥
TRAUMTIRTIRHAIna vle Tdludeyaiio sty Tunsdndenmoiugifaunseils
E 1
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44.1 MIATONRAYD
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o3 = o 3’ W e - ol
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[ 1
Ys1as 100 addns AAIUY  Orbital Shaker Talddnsmiswdr 150 seudourdifi
gamgiveaiiunai 3 fu
442 THUHUNITHANDY
o
THUHUMISNADBIUY CRD 6 N35UTT (FATOIMITAL 5 ¥IN Ikl
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1334354 2 FednTua : 1972 sasidau 2:8
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45 mﬁﬁnmﬂssﬁmmmawmsanﬂmﬂuf’f’uimﬁmmsﬂun1saummmsngmmwaefum?q
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1) waﬁ‘{umwmﬂm (Human epidermoid carcinoma; KB)



2) waauzslon (Human lunk carcinoma; A3549)
1001435 MTT colorimetric assay (Siripong et al,, 2012) ﬁdﬁﬁa

451 weAsuraduzdeildnaaoy S 3x104 waamgueo lulnsdas lunia
vRsurad 96 wqu ﬁﬁam151%0«%55111&1:&%%%4nnm‘%tg‘uamma’usﬁaueiaz
¥iln (¥ad A549 (@19R0 DMEM wazwad KB @oedan MEM) #13) 10% fetal bovine serum
Uas 1% streptomycin=penicilin

452 i hhinlud@dousadiasueuinesnladfosas s figuund 37 esusaidon
e 24 42T

453 1fim'sﬁﬁ'ﬂwaEuﬁ’mm"I.‘:@Tﬁﬂ'nul.ﬁ’ui’l’uai'm(o-l00mgfml)u.azntjuﬂmﬂnﬁ"!ﬁﬁms
#1941 (untreated control) Uaz 11¥N¥ N5 Doxrubicin 111y positive control

4.5.4 131'"lﬂtguwialuc-j’:mmgmwaff CO2 incubator Aluraiin 72 42 Tus

4.5.5 iloasudmuanal Muasazas MIT (5 waansunelaaany) lu PBS YSuws 5
Tulnsdng aaluudazugu uasnir hluvludinedesusad Shina13 99T

45.6 gadni100n By DMSO (dimethylsulfoxide, Merk) Tualiinas 100 lulasins e
22010 WanWoi 1w (formazan)

457 Safgandunadiinimemaiuy 550  wiTuamsdaonie Microplate  Reader
(TECAN, USA)

4.5.8 MUIUMITATINITIOATINUONTAT (% cell viability) TRENGUAILAY (control)
hildfvasanauazlianiazas DMSO etwRey  Aadludnsinissendsn 100% e
dunsRaL A

% cell viabilicy = [OD NUNATBL/OD NGuAIMIAL] x 100

4,59 1AM 1C50 (50% inhibitiot concentration) A3 suifioun sy
vosas0angNs Aaunsndudiniselgueuraduzdldnd mile Woifeusunguaiunui
Lilafumsana

HANNUFNIATFIUYEINITAATY (cut off point ) NTOBNYNIMUA TS 10T
ﬂﬁ'ﬂﬂﬂ’l‘l.ﬁ]‘lﬂa‘ialuvl‘lﬂi (active compound) (Kuete & Efferth, 2015)

A5ANANETUINAYU 1WS (Plant Extracts)
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1) In cancer cell lines:

Significant or strong cytotoxicity:

Moderate cytotoxicity:
Low cytotoxicity:

No cytotoxicity:

2) In cancer cell lines (for edible parts of plants, culinary plants and spices)

Significant or strong cytotoxicity:

Moderate cytotoxicity:
Low cytotoxicity:
No cytotoxicity:

3) In normal cell lines

Significant or strong cytotoxicity:

Moderate cytotoxicity:
Low cytotoxicity:

No cytotoxicity:

5. UHHUMTANHUNY

ATTIUHUAITA U

1C50 <20 pg/mlL

20 pg/mL <IC50 <50 pg/mL

50 pg/ml <IC50< 200 pg/mL

IC50 > 200 pg/mL

1C50 <50 pg/mL

50 pg/mL <IC50 <200 pg/mL

200 pg/mL <IC50< 1,000 pg/mL

1C50 > 1,000 pg/mL

1C50 <100 pg/mL

100 pg/mL <IC50 <300 pg/mL

300 pg/ml <IC50< 1,000 pg/mL
IC50 > 1,000 pg/mL

oy d‘ L] & o
NAINITH UAT HANHNAINZASD

3901 1

(RoUR 14)

3907 2

(tAout 5-6)

1N 3

(1ADUn 7-9)

1. 59UTMORUTIAALATINNINAIA I 16N
moiugRsomailnr Tuiana LasAndenme

ar =] i =
Wugmaunsaii Ifens noduanm lsdga

2. Anwigasormisuivninian Aaqumieldnn
msnvas lumsmzdsaduloviounsa I8

annsamsnedusam 14 1agaga

2

L J

‘ & =
3. NI voIm T ananeALTaA 1sAnInidu
o a g - o o
lowiaunsalumsgudamsied gveswaduziee
o dw 4 d d
¥iin guEMUITaaNIT 010 (KB) tazuwisa
Uon (A549) A1873 MTT colorimetric assay

&

L J

4. dmiuowuIsuasivenysal
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HAN13NANDI
1. HamsTIUTINONUHIFAUAT
H ¥ W ’
Ao ldihmssuswmeiugisuassimylulszmalngldiedy 13 mokug &

sznevdaemediadyluiaunsann nsuinmmneas S 9 g Tasliswaas

W o

Wugasil SC 005, SC 018, SC 022, SC 023, SC 029, SC 031, SC 034, SC 040, SC 043 (7111 2)

= o - &£ o ot o o J o =
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2. wamsannImsiosgAviaveudndmigni
- = = o 4 -~ £ 3 'S
nmsnfisudeunmswin@uTaveadulonignt  leuignsveudaunse dnay 12
moRuf uuems PDA fiony 6 uwuh medug SC 040 wiguAuTa R afiga Taed
aundsanunFvveslnlaii 78 iadums s0a00nRe  SC 005, SC 023, SC 043, SC 029, nay
- o a o o [
sco31 dinumdeanuniuvesialafl 71,70 74 .68 uay 69 indmasandidy mowug sc
018, 5C 022 Ims3guAv Tndga (314 6)

i 6 duloraunseleTaanen fswsmanguirinsideria nndnmsnuas #

WS YUUSIMIT PDA 919 6

o 1 4 o = ] F1 A &4 a T w J <
ﬂ‘]ﬂtl'l\'l%lﬂilﬁl'l'ﬁulﬂﬂiﬂ AUMUB TG UNTD W 818 10 W IFUASMNUIBDINAIATI
UIGNT TSI UUMfT uIENA 515 launzeyar Mosuuemts  PDA w3gduln ki

L X4 . ;
UBTMIMEAUYD (o 81 10 T (31N 7)
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| - AL a
U 7 Foauns S gnEs 103w WM unENa 515 1n uazozan 93U M3 PDA

014 10 14

-3 A ar oy,
3. wa msdwunivaiiaunsihuseduaiiBa (Species) Toe3Emalunaga

vinmsinBnu DNA veutaunsaaay 12 deviug daoufisongnls Tntwedisn
(ecR) Tn ol¥lnswes 5 § nuh guodluaey ITS1 ITS4 NSI-NS4 uaz NLI-NL4 19
HoKARYE PCR fifluun 600,1200 waz 700 gruamwddy dmiu'nues EF1-983F - EFI1-
2218R ¥ RPB2-5F)-RPB2-7R dauluginstunfua DNA winei seushaon Ao
s matends wan1i wandnves PCR A 18T udALTNETo Indva 2 fme el
Tadeyansudmuazdunstudunn uazkamunhdduiiong lolnafsufiswn
mitourudauiindTelndlugmdeyn  GenBank AemslSTdsunsy  Blast n
(ttps://last.ncbinim.nih.gov/Blast.cgi?PAGE_TYPE=BlastSearch)  Wuldhauiimnd lolng
voultaunsamy 12 wofuf Auonda ITSI1ITS4 aunsoszysiia wie o 1dd

4 = w P
Schizophyllum commune NIMUANAIMINIIBU 99.53-100% UAAIAMITINT
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A1TNIan 1

@ 1 a A o o | L
HanIsuuniauATIT I RiReAs wasueewug Taeld rbosomal DNA

(151 ITS1- ITS4)

Isolate

no.

Description

Max

sCore

Total

score

Query

cover

E-

value

Ident

(%)

Accession

S5C005

Schizophyllum commune strain CBS
342.58 small subunit ribosomal RNA
gene, partial sequence; intemnal
transcribed spacer 1, 5.88 ribosomal RNA
gene, and intemal transcribed spacer 2,
complete sequence; and large subunit

ribosomal RNA gene, partial sequence

1170

1170

99%

0

100,00

MHEB57308.
1

5C012

Schizophylfum sp. BAB-505] 188
ribosomal RNA gene, partial sequence;
intemal transcribed spacer 1, 5.88
ribosomal RNA gene, and intemal
transcribed spacer 2, complete sequence;
and 288 ribosomal RNA gene, partial

sequence

1177

1177

99%

100.00

KR155096.
1

SC023

Schizophyllum co isolate NSC

small subunit ribosemal RNA gene,
partial sequence; intemal rranscribed
spacer |, 5.85 ribosomal RNA gene, and
internal transcribed spacer 2, complste
sequence; and large subunit ribosomal

RNA gene, partial sequence

114%

1149

99%

99.68

MH221094,
1

8C029

Schizophyllum commune strain CBS
342,58 smal} subunit ribosomai RNA
gene, partial sequence; intemal
trangeribed spacer L, 5.85 ribosomal RNA
gene, and intemal transcribed spacer 2,
complete sequence; and large subunit

ribosomal RN A gene, partial sequence

1170

1170

99%

100.060

MHE57808.
1

8C031

Schizophyllum commune strain CBS
342.58 small subunit ribosomal RNA
gene, partial sequence; intemal
transcribed spacer 1, 5.88 ribosornal RNA
gene, and internal transcribed spacer 2,
complete sequence; and large subunit

ribosomal RN A gene, partial sequence

1151

1151

100%

0

99.53

MHS$57208,
1
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' R Q & ar k
AlNfl 1 wamsswunianasaiisaus g ldiensvreuaodus Tnuld ribosomal DNA

(U3 ITS1- ITS4) (AD)

Isolate Description Max Total Query E- Ident  Accession
ne. score score cover value (%o)
SC040 Schizophyifum commune isolate ENN1 1171 1171 99% 0 99.84 MH539647.

small subunit ribosomal RNA gene, 1
partial sequence; intemal transcribed

spacer 1, 5.88 ribosomal RNA gene, and

intemal transcribed spacer 2, complete

sequence; and large subunit ribosomal

RNA gene, partial sequence

Non Schizophyllum commune isolate ENNI 1149 1149 99% 0 99.68 MH$39647.
small subunit ribosomal RNA gene, 1
partial sequence; intemal transcribed
spacer 1, 5.885 ribosomal RNA gene, and
internal transcribed spacer 2, complete
sequence; and large subunit ribosomal

RNA gene, partial sequence

CH Schizophyllum contmune isolaie Isod 1147 1147 100% 0 100,00 MN321480.
small subunit ribosomal RNA gene, 1
partial sequence; intemal transcribed
spacer 1, 5.88 tibosomal RNA gene, and
intemal transcribed spacer 2, complete
scquenee; and large subunit ribosomal

RNA gene, partial sequence

DT Schizophyllum commune strain CBS 1133 1133 100% 0 99.68 MH857808.
342.58 small subunit ribosomal RNA 1
gene, partial sequence; intermnal
transcribed spacer 1, 5.88 ribosomal RNA
gene, and internal transcribed spacer 2,
complete sequence; and large subunit

ribosomal RNA gene, partial sequence

YL Schizophyllum commune isolate ENN1 1177 1177 99% 0 100,00 MHS539647.
small subunit ribosomal RNA gene, 1
partial sequence; intemal transcribed
spacer 1, 5.85 ribosomal RNA gene, and
internal franscribed spacer 2, complete
sequence; and large subunit nbosomal

RNA gene, partial sequence
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ai 1 mansuundtanasiisiusw lditoasnaeumeiug Taold rbosomal DNA

(U3e ITS1- ITS4) (D)

Isolate Description Max  Total Query E- Ident Accession

no. score  score cover value {%)

NT Schizophyllum commune genes for small 1149 1149 100% 0 100,00 AB369910,
subunit tRNA, ITS1, 5.85 tRNA, ITS2 : 1

and large subunit tRNA, partial and

complete sequence, strain: IFM 45818

]
& o o 1

FURSINUAAUNUS NST-NS4 FeernsasvyrilanToat3d Iy Schizophyltum commune

¥
ar

MIMUANA NUMUDY 100% HAAIRIATITINN 2

! o i A ar
AITNA 2 mansuuniaunTeiisus wlAens nae oW 1ne14 ribosomal DNA

(U310 NS1-NS4)

Isolate Description Max  Total Query E- Ident  Accession

no, score  score cover value (%)

SC005 Schizophylum commune strain CBS 1146 1146 99% 0 99.84 MH877686.
199.27 large subunit ribosomal RNA gene 1

SC018 Schizephyllum commune strain CBS 1151 1151 99% 0 100.00  MHS377636,

199.27 large subunit ribosomal RNA gene 1

8C022  Schizophylfum commune strain CBS 1142 1142 100% 0 99.84  MHSB77686.
199.27 large subunit ribosomal RNA gene 1

8C023 Schizophyllum commune strain CBS 1147 1147 100% 0 99.84 MH874930.
124811 large subunit ribosomal RNA

gene

5C029 Schizophyllum comnumne strain CBS 1153 1153 100% 0 100.00  MH874209.
405.96 large subunit ribosomal RN A gene 1

SC031  Schizophylium commune strain CBS 1147 1147 99% 0 99.84  MH369341.
342.58 large subunit ribosomal RNA gene 1

8C034  Schizophylium connmune partial 288 1153 1153 100% 0 [00.00 LT217568.1
tRNA gene, strain UTHSCDI14-5

SCOH0  Schizophyflum commune partial 285 1149 1149 100% 0 100.00  LT217567.1
I'RNA gene, strain MUCL3 1016

Non Schizophyllum commune partial 288 1151 1151 100% ] 10000  LT217565.1
rRNA gene, strain MUCL29305

CH Schizophylhum commune strain CBS 1146 1146 100% 0 99.84  MHB869341.
342.58 large subunit ribosomal RNA genc 1




¥ . o ! 4 o 0
TN 2 HansTuuniaunsaisIusm lAeas ndeuaoiuf Tauld ribosomal DNA

(U315 NS1-NS4) (#19)

Isolate Description Max  Total Query E- Ident  Accession

no. score  score cover value (%)

DT Schizophylum compmine strain CBS 1140 1140 99% 0 99.8¢  MH873368.
579.23 large subunit ribosomal RNA gene |

YL Schizophyllum commune gene for large 1144 1144 99% 0 100,00  AB363767.
subunit IRNA, partial sequence, strain: 1
IFM 46097

NT Schizophylium commuine gene for 288 1142 1142 100%% 0 99.68 AB733322.
rRNA, partial sequence, sirain: SCC-0749 1

ung RANUQ NL1-NL4 annsoszyriians oadllSd 188 Schizophyltum commune Wonuai

AWMLY 99.84-100% (A1519M3)

B g

&
VIAUITIMU

1831 nnAreds fian

% identity guIN

o i w o I ) A4 = sAd e
ﬂi:ﬂﬂUﬂ‘Uﬁﬂllﬂlz‘llt]ﬂﬁilﬂmﬂﬂ\‘luuﬂ'lﬁizl‘l 'H‘iﬂﬂ’lllilﬂ'ﬁﬂ’)‘l’ltl'lﬁ'lﬁ'ﬁiuﬁN‘uﬂTIlIQﬂﬁ‘EN

$ '3 ] i A ar
A1519% 3 wansSwunmaunsaiss i 1dinonsnaoumenu s lnuld rivosomal DNA

(U3 D1/D2)

Isolate Description Max  Total  Query E- Ident  Accession

no. score  score cover valoe (%)

8C005  Schizophyllum commune stuain CBS 1146 1146 99% 0 99.84 MHB77686.
199.27 large subunit ribosomal RN A gene 1

SC018  Schizophylium comtmune strain CBS 1151 1151 99% 0 100,00  MHR77686.
199.27 large subunit ribosomal RN A gene 1

5022 Schizophyillum commune strain CBS 1142 1142 100% ] 99.84 MH877686.
199.27 large subunit ribosomal RNA gene |

SC023  Schizophyilum commune strain CBS 1147 1147 100% 0 99.84  MH874930.
124811 large subunit ribqsomal RNA
gene

8C029  Schizophyllum commure stain CBS 1153 1153 100% 0 10000  MHE74209.
405.96 large subunit ribosomal RNA gene l

5C031 Schizophyltum commune strain CBS 1147 1147 99% 0 99.84  MHB69341.
342.58 large subunit ribosomal RNA gene 1

SC034  Schizophyllum commume partial 285 1153 1153 100% 0 100,00  LT217568.1

rRNA gene, sirain UTHSCDI14-5
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139N 3 wan1sSwunifanasaisausw Ifineaswao uemewus Taole ribosomal DNA

(U51a DI/D2) (99)

Isolate Description Max  Total Query E- Ident  Accession

no, score  score cover value (%)

SC040 Schizophylium commune partial 285 1149 1149 100% 0 10000  LT217567.1
rRNA gene, strain MUCL31016

Non Schizophyilum commune partial 288 1151 1151 100% 0 10000  LT217565.1
RNA gene, strain MUCL29305

CH Schizophyllum commune strain CBS 1146 1146 100% U 99.34 MH869341.
34258 large subunit ribosomal RNA gene |

DT Schizophyllum commune strain CBS 1140 1140 99% 0 9984  MHS873368.
579.83 large subunit ribosomal RNA gene 1

YL Schizophyllum commune gene for large 1144 1144 99% 0 100,00  AR363767,
subunit rRNA, partial sequence, strain: 1
IFM 46097

NT Schizophyllum commune genc for 285 1142 1142 100% 0 99.68 AB733322.
TRNA, partial sequence, strain: SCC-0749 |
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Wet weight of DI water Polysaccharides Percent of
No. Isolates

mycelinm (g) (ml) () productivity
1 SC005 22.34 223 0.102 0.457
2 SC018 30.29 303 0.055 0.182
3 5C022 2412 241 0.200 0.829
4 SC023 13.15 132 0.032 0.243
5 SC029 11.00 110 0.056 0.509
6 SC031 14.24 142 0.057 0400
7 SC040 30.94 309 0.167 0.540
8 SC043 16.28 163 0.076 0.467
9 113 In(DT) 21.43 214 0.407 1.899
10 usIE N (NT) 29.54 295 0.429 1.452
11 gza(YL) 2379 238 0.045 0.189
12 uumis(Non) 9.71 97 0.024 0.247

» 1
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PINauMABS 8ans1 2:62 Wulumaunsaig@uTadh isliouileainnavdanisileige
¥ w o ¥ T S L 1 s q Yau 19 ¥ < &
uariggaiuazmndurbessudumin - virllemmmsneddoaduleveitauasis
= a = 1 ] o a

wig@uTammzdmuy sigunsnasdmandunn  doasu 20 Sudule siuunsaly

:{ =Y 1«8 g :i mé ﬁ_l = Y = = ar = 3/

amsgasinesg hinsduvanluvaeiingsdsaug idulodiaunsusiguiuTnduaaile
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=] o = s = L 1 Sy
NITWIE HamsenatazlswivmBnamsweluznalanlugas  omsudasnisuss
mmgasenisiliniouenin ;. ddn dandin 37 Winamsnedusanladgega
sosaunldun gasemisilddidninadididnndesdeivonsas 2:62 Taolindana
> 1 1 o/ ' =y
VDIWOALIANT|ad 1.008a uaz 0.811% venhmindulean uanareneitedymeada

ar A 1 -] [ o o & L]
dmiugasomsdulaun §13vha : 51d a1 2:8, FadiTne 51910 Sas1 2:s aznani



dhlewas ; 519 dan 4:6 Inananvemodusan ladneud 12/ Me0.264, 0.250 4B20.235

H L3 [ S i L :l i
% vonhminduloan amdrdudaraslunisid 5 waggUh s

= a a Py - R4 d & o
fMINN 5 ﬂﬁN?.WI‘IIOQfl"l‘iﬂﬂﬂll‘lﬂﬂﬂ'lllﬁﬂinﬂﬂmlﬂﬂllﬂ‘.’l'\'l'l'lli‘lEIQU“Q’FI?EI'IH'ISI.HNYIL{IHTNQ

e ldmamisinyas
mycelium+ DI polysaccharides percent of
Ne. sobstrates ratio substrate water ® productivity
® (mD)
1 sorghum: rice bran=2:8 30 300 0.079 0.264°
2 corncob: rice bran=2:8 30 300 0.075 0.250°
3 com cob: rice bran: brown rice=2:6:2 30 300 0.244 0.811°
4 cassava pulp: rice bran=4:6 30 300 0.071 0.235°
5 cocomut residue: rice bran=3:7 30 300 0.302 1.008"
CcV=11

wnema snaviimudwRasneamiouny lilinuuandimmne®a fiszdunmieniuose: Taeds
DMRT
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6. maAnyszanimmassnsadneimdiluniaunsdumsiudimsnguousaduzda
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NNNITNATBUGNENMTELTATAdUTT BT AN UNe TN lsARA Nty
[ r L] 4 [ LY PO |
AN AN NadeufuEraa Y 72 $Tus wun msasansunedudnarlsdnndulofiauase
o = = g 1 G o o
aaﬂqm’-UutlanwmﬁmmuTmmmmﬁnzsswmﬂm (Human epidermoid carcinoma, KB) uag
waduziSalen (Human lung carcinoma, A549) Taw fifi 1C, = 625.108£73.89 (ag > 1000
P 4 4 o o ‘
peg/ml AWEIAY Awraaluasiei 6 uaggdii 8 Tuwes®  IC, dnhibition concentration)
1 at 4 or :’ - é é A
vnedy annududuvesmsasafeusofudimans yveuaad 18asmile ow) e
w ' w1y v @ 5 e ' 3 a @
doudunguatuaud bildsuasada  nesdiotimavesm ic, AR 1ddAoutumaninmal
ar = o o
mmsguveansaadunsoenguidraduzSwosmsanaveayulns  (Kuete &
" ar o o L 3 -] aa o b I3 =
Efferth , 2515) wunmsanaveruweausan lsanndulediauaselifivdusuraduzi oo
@ o . [ £ o & ]
thn (KB) TuszAd (low cytotoxicity) tas hifignddumd eduduraduuSlen (A549) ud
A 1 a - g
Wewwinadusd dinanvatslseinn Zhang et al (2013) TWUNATARANITUNO LSS
4 o ol oo A w Yo s 3 a
alsannauasanduiiie annsnsongnifudusadiiosen Sarcoma 180 8aNNAAM
:a o a ' o =
Wudush iy 50 mgkg szt ¥ adaneumeaudaalsAondulaiauns sz

¥ ° o ' « v = = ¢ o
Wradwnzhuandeiulumsdudimsniy@ulnveusadud

i [ o v - 4
AIRA 6 AnnuITuvssmsadaim s Sudimanigueamaduzd wenhn (KB) was

al :.5. d‘ 4 =t ar L
wd nloa (A549) TdaTanile (1c50) HOMILAUNYUAILAY

2 IC50 (ug/mP+SD; 72 h
NO. POWS

KB A549

| aranansunedugnatlse 625.11£73.89 > 1000

2 Doxotubicin (Positive control) 0.0214+0.09 0.38+0.12
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Mt idulonianinndrodildTunsigaihdhuduleveaiaunsais Taonidule
Tivimamnzdssldadenendiauazinsfuunduly Taedsa Tuanadisumia 181
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msimneiBnumsnedusan lsdnnduludiauass Adeauuems PDA wiu
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