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SUMMARY

Title of project

Study for the establishment of marine microbial diversity and extracts from the

polar environments

Goal and necessity of research

. Goal

To provide new materials for the development bio-functional products
through the investigation of new bioactive compounds from unexplored

symbiotic microorganisms isolated from polar marine organisms.

2. Necessity

O It has been recognized that the construction of compounds library with a

wide variety of compounds with unique skeletons are for more important

that a number of compound in drug discovery program.

O To access a diverse metabolites for druge discovery program, it is

necessary to investigated new or rarely studied natural resources rather
than reinvestigating traditional bioresources such as plants and soil

microbes.

In a line with the above concept, it could be suggested that marine
microorganism from polar oceans are potential resources for novel

secondary metabolites because of their little expose to this field.

In addition, it has been suggested that organisms in polar oceans might

develop unique biosynthetic pathways to adapt their extreme environments.



O Moreover, the origin of many secondary metabolitrs from marine organisms
are now being suggested to be microorganisms, suggesting their potential

as new sources of biofunctional materials with easy large production.

O Therefore, this project is aiming to
- 1isolate and identify microorganisms from marine organisms of polar
oceans
- prepare solvent extracts from the cultures of microorganisms.
- carry out the screening of solvent extracts using druggable bioassay

system

Results of the project

1. Microorganisms such as bacteria (73 strain) and fungi (52 strain) were

1solated from the marine organisms of Antarctic ocean.

2. The ethyl acetate extracts of 52 fungal strain were prepared from the

cultures, incubated on potato—dextrose agar plate at 10720C.

3. In the screening of the 52 extracts for their inhibitory effects against
PTPI1B activity, 6 extracts displayed strong inhibitory activity, and these

extracts will be subjects of further investigation.

4. From the phylogentic analysis based on I'TS rRNA gene sequence, 52 fungal

strain were tentatively identified.
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Medium 1 Medium 2 Medium 3
Marine agar ISP 2(F < &8 A)) ISP4(H1 g &8 x])
Peptone  Hg Yeast extract 3g soluble starch 10g
Yeast extract 1g Malt extract 10g Diphotassum phosphate 1g
FePO4 10mg Dextrose 4g MgSO4 1g
Aged seawater 1L Aged seawater 1L (NH4)2504 1g
Agar 1bg Agar 20g Calcium carbonate 1g
Ferrous sulfate 1mg
MgCl2 1mg
Zinc sulfate 1mg
Aged seawater 1L
Agar 20g
Medium 4 Medium 5
YPG (3 &u =) GYA (Rl &ujA)
Yeast extract bg Yeast extract 3g
Peptone  Hg Glucose 1g
Glucose 10g Aged seawater 1L
Aged seawater 1L Agar 20g
Agar 20g
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Aesd e 2tE AMA R BARHoR A4HE 2e4ts a4PTPIB)E o83 3
Favd 24 AAME 1 23] wHeR HEste] 74 FEE i 245 4
Esta o dis EdE 5 488 S Wrhe A4 skl B3 Ao A

PTPIB®4]: PTPIBX BIOMOL International LPolA 943ttt &284L p-
nitrophenyl phosphate (pNPP)E A}-83}o] FA 3 tH(Na et al, 2007). ZF2te] 96 well
plate]l 2 mM pNPP¢ 50 mM citrate (pH 6.0), 0.1 M NaCl, 1 mM EDTA, and 1
mM dithiothreitol (DTT)E *2%3ste= 45E&HS 100uLH7Hs = A15(0.3730ug/mbE
A7retglon tgixza= AR As&sds Hrrstddnh o] & 37T widr]elA 30
e wg A7t 10M NaOHE Yo W8S FZAAZ . A4rE p-nitrophenol?] &
= 405nm¢] FF=olA S8

BT E gio R 2/ 2RoA HAFEA
welE A e 7}7) 279 Marine agar®t PDA agar Ao =2d% 5 10,

”~ ™
NCBI GeneBank
Pty 16S rRNA EzTaxon
[=) (27Ff1492R) (Blastieafcn}
tH 2* DNA == PCR Sequencin
— d > Similarity Analysis
B = ITS region ¢
% PDA S (ITS1FINL4) Phvl i
28S rRNA ylogenetic
(LRORILR5) Analysis
B-tubulin(benA) 4
calmodulin(caM) §’é,%$ ﬂéEnﬂ
RNA polymerase li(rpb2) (98~100%) (90~97%])
7|E} -SEj/Mslst S
F71 48
L i
O Alxt (16S rDNA 7|4 EE4]): 16S rDNAE 16S rDNA primer, 27F (5'-AGA GTT

TGA TCM TGG CTC AG-3'; Escherichia coli nucleotide 8727) ¢} 1518R (5'-AAG



GAG GTG ATC CAN CCR CA-3'; Escherichia coli nucleotide 154171522)
(Giovannoni, 1991)& AF-&3Fo] PCRel 93 genomic DNAZH-E F23199 0 PCR 4=
2 719 E (0.8% agarose)dl 23] DNA7F S A< g2l 16S rDNAE= A+
SHANMEFAE ol &t A7IMEs AA AT EA ] o F).

16S rDNAYG 7|42 F4& National Center Biotechnology Information (NCBI)<9
Basic Local Alignment Search Tool (BLAST)(Altschul et al., 1990)2 %€ dojx EHF
7ol HUIME S o] 83te] A <LE3tes) 2 Phylogenetic Interference Package (PHYLIP)
(Felsenstein, 1993)2 X4 dHolHE w4387] 93] AF&% Atk Phylogenetic tree:
neighbour—joining (Saitou & Nei, 1987)'HS ©]83% 2™, Evolutionary distances
matricesi= Jukes & Cantor (1969)= 2o we} 2HA = Q1th. neighbour—joining tree
topology+= 1000 resampling®l] 7]%3F bootstrap analysis (Felsenstein, 1985)°l 2]3] ¥
7} Aot

3t (28S rDNA 97144 = AALALE o] 83t gliding WHES o] &3to] Al
XE 743 & DNAEZT] 3te] genomic DNAE &2t 2™ partial 285
rDNA A7 LS LROR (ACCCGCTGAACTTAAGC; 26742) 3}
LR5(TCCTGAGGGAAACTTCG; 9647948)& 18]ar ITSUTS1-58S-1TS2)= ITSIF
(5'-CTTGGTCATTTAGAGGAAGTAA)#  NL4('-GGTCCGTGTTTCAAGACGG)=
AR&-3te] PCRell ]38l genomic DNAZH-E F33t3lth. PCR At=S 7195 (0.8%
agarose)°ll °]& DNA7}F +HH A5 sttt 28S rDNAE A5 A7IAMEGAE ]
&8t A7IMNEE 2As At a g oF). ITS 2 285 rDNAA7IM B9 42
National Center Biotechnology Information (NCBI)®] Basic Local Alignment Search
Tool (BLAST)ZHH ozl Eifwe]  A7IMEs  ol&ste]  AMAssiion
Phylogenetic Interference Package (PHYLIP) (Felsenstein, 1993)% A< dHo|HE #4
3t7] ¢l A& ¥ At} Phylogenetic tree™ neighbour-joining (Saitou & Nei, 1987)% %
S o] 83} 2, Evolutionary distances matrices+= Jukes & Cantor (1969)% 2lof u}z}
ZA 5 2t} Neighbour—joining tree topology+ 1000 resampling®] 7]Z%3F bootstrap
analysis (Felsenstein, 1985)°l ]3] 3 7}% it}
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2016RS3 #ST09-DR-BS-80

No. | Latitude [N] | Longitude [W] Sample Name Depths(m)
1 2016RS3 #ST01-DR-BS-21

2 2016RS3 #ST01-DR-BS-23

3 2016RS3 #ST01-DR-BS-26

4 2016RS3 #ST01-DR-BS-27

5 2016RS3 #ST01-DR-BS-30

0 2016RS3 #ST01-DR-BS-35

7 2016RS3 #ST01-DR-BS-36

8 2016RS3 #ST01-DR-BS-39

9 2016RS3 #ST01-DR-BS-44

10 74-52-7875 164-04-0523 2016RS3 #STOI-DR-BS—46 208
11 2016RS3 #ST01-DR-BS-47

12 2016RS3 #ST01-DR-BS-48

13 2016RS3 #ST01-DR-BS-49

14 2016RS3 #ST01-DR-BS-54

15 2016RS3 #ST01-DR-BS-55

16 2016RS3 #ST01-DR-BS-56

17 2016RS3 #ST01-DR-BS-57

18 2016RS3 #ST01-DR-BS-58

19 2016RS3 #ST04-DR-BS-5

20 2016RS3 #ST04-DR-BS-7

21 74-31-7149 170-12-9476 2016RS3 #ST04-DR-BS-20 348
22 2016RS3 #ST04-DR-BS-40

23 2016RS3 #ST04-DR-BS-41

24 2016RS3 #ST06-DR-BS-50

25 73-23-1187 173-20-6802 2016RS3 #ST06-DR-BS-61 330
26 2016RS3 #ST06-DR-BS-62

27 2016RS3 #ST07-DR-BS-29

28 73-12-3895 169-20-5906 2016RS3 #ST07-DR-BS-30 297
29 2016RS3 #ST07-DR-BS-31

30 71-49-0810 171-53-2324 2016RS3 #ST08-DR-BS-46 495
31 2016RS3 #ST09-DR-BS-68

32 2016RS3 #ST09-DR-BS-69

33 2016RS3 #ST09-DR-BS-70

34 2016RS3 #ST09-DR-BS-71

35 2016RS3 #ST09-DR-BS-72

36 2016RS3 #ST09-DR-BS-73

37 71-28-5662 170-42-9551 2016RS3 #ST09-DR-BS-74 151
38 2016RS3 #ST09-DR-BS-75

39 2016RS3 #ST09-DR-BS-76

40 2016RS3 #ST09-DR-BS-77

41 2016RS3 #ST09-DR-BS-78

42 2016RS3 #ST09-DR-BS-79




T2 T2 dAoTEE o By
No. Aag =2 | 79 Stock - e ) 3o Stock
WA WE | A | @R WA | WME [ A | 2
1| oo ORS | YPG | SE7237 | 4 | 160905 | 27 | k20K o PDA | SE7263 | 4 | 1609.13
2| RS o | PDA | SE7238 | 4 | 160905 | 28 | o 2UORS. | PDA | SE7264 | 4 | 160920
3 | worooinhe7y | PDA | SE7239 | 4 | 1609.05 | 29 | o 2WRB. 1 ppA | sE7265 | 4 | 160920
4 e g | Zobell | SE7240 | 4 | 160905 | 30 | yorpooRne o | GYA | SE7266 | 4 | 16.09.20
5 om0 | PDA | SE7241 | 4 | 160905 | 31 | 4R | PDA | SE7267 | 4 | 160920
6 | ucroaniess | YPG | SE7242 | 4| 160905 | 32 | o 2RSS, | Zobell | SF7268 | 4 | 160920
7 | ucroanmsgy | PDA | SE7243 | 4| 160905 | 33 | Lo 20NRD. | PDA | SE7269 | 4 | 16,0920
8 | uoriaoa g | Zobell | SE7244 | 4| 160905 | 34 |, ANORB. | Zobell | SF7270 | 4 | 160920
9 | oS | PDA | SE7245 | 4 | 160905 | 35 | orioonpesg | PDA | SE7Z271 | 4 | 160920
10| oroi OB o | PDA | SE7246 | 4 | 160905 | 36 | 4o 2VWRD. | PDA | SE7272 | 4 | 160920
1| i RS o | Zobell | SE7247 | 4 | 160905 | 37 | 4o RS | YPG | SE7273 | 4 | 160920
12| 4o olO0 o | YPG | SF7248 | 4 | 160905 | 38 | 4 20NRD. | GYA | SE7274 | 4 | 160920
B | uoroonmers | YPG | SE7249 | 4 | 160906 | 39 | 2D | GYA | SF7275 | 4 | 160922
14| oroionnc s | PDA | SE7250 | 4 | 160906 | 40 | hoBORD. | PDA | SE7276 | 4 | 160922
15 | uoroi R 4y | Zobell | SE7251 | 4 | 160906 | 41 | 42 WRD. | YPG | SsE7277 | 4 | 160922
16 | yoro o s | PDA | SE-7252 | 4 160906 | 42 | Lo 2R | YPG | SE7278 | 4 | 16092
17 | uoroiinmsso | YPG | SE7253 | 4 | 160906 | 43 | ueidlOnne sy | Zobell | SE7279 | 4| 161007
18 | uoroonmeo | YPG | SE7254 | 4 | 160906 | 44 | o 20WRD. | PDA | SF7280 | 4 | 161007
19 | uoroonieey | YPG | SE7255 | 4 | 160906 | 45 | o0 | PDA | SE7281 | 4 | 161007
20 | oS o5 | PDA | SE7256 | 4 | 160906 | 46 | 4o WK | YPG | SE7282 | 4 | 161007
2 | RS | PDA | SE7s7 | 4| 160906 | 47 | o 2SR 1 ypG | sEas3 | 4 | 161007
2 | oroioness | PDA | SE7258 | 4 | 160906 | 48 | 4o ddORD. | PDA | SF7284 | 4 | 161007
B | acrooonies | YPG | SE7259 | 4 | 160913 | 49 | o 2ORD | VPG | SE7285 | 4 | 161007
2 | orooiRe | PDA | SE7260 | 4 | 160913 | 50 | o 2WORD. | ppA | sE7286 | 4 | 161007
2016RS3 OGRS
B | sy | GYA | SETL| 41160913 | 51 | oSy | YPG | SE7287 | 4 161007
2 | oS ;| PDA | SE7262 | 4 | 160913 | 52 | Lo 2RSS | GyA | sE7ass | 4 | 161007




Al el &2 (1)

Stock Stock
No. | A= | =8 2 Mo, Ng | 2EgE | 2
No | WAl | ®2 | e | s e A EE A% | R
1| o R o | Zobelle | SB3%4 | 4 | 161014 | 26 | L 2WRD 1 Gya | sBasso | 4 | 161020
2| R | Zobelle | SB3S5 | 4 | 161014 | 27 | L 2WRD 1 ppa | spaseo | 4 | 161021
3| oS, | Zobelle | SB336 | 4 | 161014 | 28 | o 2OWRS. | Zobelle | sB3sel | 4 | 161021
4| e OS 0 | YPG SB35 | 4| 161014 | 29 | oo oRD o | Zobelle | SB3S62 | 4 | 161021
5 om0 | Zobelle | SB35 | 4 | 161014 | 30 | opooRbooo | YPG | SB3S63 | 4 | 161021
6 | uoop oo | Zobelle | SB3539 | 4 | 161014 | 31 | L MRS | PDA | sBases | 4 | 161021
7| ctio i | YPG | SB30 | 4 | 161014 | 32 | o ZOWRD | Zobelle | SB3S6S | 4 | 161021
8 | orooonng | Zobelle | SB3341 | 4 | 161014 | 33 | ,oooonpeo) | GYA | SB3S66 | 4 | 161021
9 | ucriooNhy | Zobelle | SB35 | 4 | 161014 | 34 | 2D | Zobelle | SB3S67 | 4 | 161021
10| yorooins oy | Zobelle | SB3SH | 4 | 161014 | 35 | 4o 2RSS | Zobelle | SB3568 | 4 | 161021
| oo hces | PDA | SB35M | 4 | 161020 | 36 | 4o XD | GYA | SB3569 | 4 | 161021
12| o ORS 0| YPG | SBaH | 4 | 161020 | 37 | o MORD 1 Gya [seaso | 4 | 161021
1B | uoroionbcas | GYA | SB3SM6 | 4 | 161020 | 38 | L MONS. | GYA | SB3571 | 4| 161021
1| otk 4o | Zobelle | SB3547 | 4 | 161020 | 39 | o 20ORB | Zobelle | SB3572 | 4 | 161021
15 | R 0| YPG | SB3SS | 4 1161020 | 40 | o 20lRS | Zobelle | SB3S73 | 4 | 161021
16 | yor s | YPG | SB3549 | 4 | 161020 | 41 | 4 AUORD. | PDA | SB3S74 | 4 | 161021
17 | soroonhssy | PDA | SB35 | 4 | 161020 STo o ne6s | Zobelle | SB3575 | 4 | 161021
18 | croomnhe7e | PPA | SB3ISSL | 4| 161020 sl 5 | GYA | sB3s76 | 4 | 161021
19 | o odlORS o | Zobelle | SB35 | 4 | 161020 | 44 | o ZUORD O zopele | sB3s77 | 4 | 161021
20 | o RS | PDA | SB3SB | 4 | 161020 | 45 | o 2ANORD. | Zobelle | SB3578 | 4 | 161021
2| o R 6| GYA | SB3SBE | 4 | 161020 | 46 | o RS | Zobelle | SB3579 | 4 | 161021
2 | o oOWRS | PDA | SB3S | 4 | 161020 | 47 | o BWRSD ) Zopelle | SB3SSO | 4 | 161021
B | oot e sy | Zobelle | SB3S56 | 4 | 161020 | 48 | uorVoRS | Zobelle | SB3581 | 4 | 161021
24 | o RS | Zobelle | SBASS7 | 4 | 161020 | 49 | o AUWRS. | Zobelle | SB3582 | 4 | 161021
25| eS| YPG | SB3TS | 4 | 161020 | 50 | o ANORD | Zobelle | SB3583 | 4 | 161021




FH Al #2(2)

Stock Stock
No. Al = NI No. A= = N
e R T s WA RE ] | e
51 | ucoionoo | Zobelle | SB35 | 4 | 161021
52 | ucroooRe o | PDA | SB35 | 4 | 161021
5 | uoroiinesy | Zobelle | SB36 | 4| 161022
54| uoroioneao | Zobelle | SB3%7 | 4| 161022
55 | acropondco | PDA | SB3SS | 4 | 161022
56 | sorooNhey | PDA | SB35 | 4 | 161024
57 | uoroo ey | Zobelle | SB35 | 4| 161024
58 | uoroiioness | Zobelle | SB391 | 4| 161024
59 | uoroiiness | Zobelle | SB3S2 | 4| 161024
60 | uooilRo. oo | Zobelle | SB3SB | 4 | 161024
61 | sormoNncey | GYA | SB3594 | 4 | 161024
62 | uoroonies | Zobelle | SB35 | 4 | 161024
6 | uorooniesl | GYA | SB3396 | 4 | 161024
64 | uoroiinicas | GYA | SB357 |4 | 161027
65 | yor e sy | YPG | SB3598 | 4 | 161027
66 | uormroRnc oy | GYA | SB35 | 4 | 161027
67 | uoroiinmess | GYA | SB360 | 4 | 161027
68 | uoroiinmcss | GYA | SB3el | 4 | 161027
69 | yoroiiRo o, | YPG | sB3eR | 4 | 161027
0 | orpotos | GYA | SB36B | 4 | 161027
Tl | RS o | YPG | SB36M | 4 | 161027
72| eroiOniesy | GYA | SB35 | 4 | 161027
B3| seroioncs, | Zobelle | SB3606 | 4 | 161027
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#® 4 A= A AR FEEAx 23

Strain No. Extracts(mg) Strain No. Extracts(mg)
1 SF-7237 29 27 SF-7263 39
2 SF-7238 5.0 28 SF-7264 2.3
3 SF-7239 2.2 29 SF-7265 3.2
4 SF-7240 2.7 30 SF-7266 32.8
5 SF-7241 11.9 31 SF-7267 2.8
6 SF-7242 3.8 32 SF-7268 13.8
7 SF-7243 3.5 33 SF-7269 4.7
8 SF-7244 3.1 34 SF-7270 41.3
9 SF-7245 3.9 35 SF-7271 1.6
10 SF-7246 35 36 SF-7272 4.2
11 SF-7247 2.8 37 SF-7273 49.2
12 SF-7248 155 38 SF-7274 0.3
13 SF-7249 6.7 39 SF-7275 20.8
14 SF-7250 0.6 40 SF-7276 7.7
15 SF-7251 2.6 41 SE-7277 17.8
16 SF-7252 4.4 42 SE-7278 717
17 SF-7253 3.7 43 SF-7279 5.8
18 SF-7254 2.4 44 SF-7280 4.0
19 SF-7255 5.7 45 SF-7281 6.1
20 SF-7256 8.3 46 SF-7282 6.4
21 SF-7257 5.1 47 SF-7283 6.6
22 SF-7258 9.1 48 SF-7284 3.2
23 SF-7259 6.9 49 SF-7285 6.4
24 SF-7260 16.2 50 SF-7286 6.0
25 SF-7261 5.2 51 SF-7287 51
26 SF-7262 15 52 SF-7288 7.3




3. A ZHHAF

1) PTPIB As)g4e] o3 @du 74

EAoR QAE YANEE

O
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of At F2E FFu AsEIL DAL,

FH Aozl FEEo] g PTPIB A& & 52759 A
Aem 2 F FEEY TEE 03 ug/ml FEAA 50%°]%
PTPIB As|&d& Bl Ass F 677572 e 5). 03 ug/mle =2 5
S AE8e wl PTPIB Asi&A & SF-7278% SF-7272¢ 57k 78.12%%k 70.24% =

M Ewe E4S BHAth 1 vFo® SF-7276¢F7F 65.07% 1#]al SF-7283,
SF-7287, SF-7283% 57} 747} 56.82%, 55.70%, 54.15% % el
3 ug/mlé] FEE FEES APsS W PTPIB A &4 o] 70%0]dS UEd A&

= Z 4672 YERT



%5 grd EA FEe W 1244 @9 44 24 55

(unit: inhibition(%))

No. | sample ID Conc.(ug/ml) No. | Sample I Conc.(ug/ml)
0.3 3 10 0.3 3 10

1 | SF-7237 29.01 99.44 | 100.42 31 | SF-7267 9.92 99.87 99.61
2 | SF-7238 4.01 98.95 99.12 32 | SF-7268 | 40.66 99.82 | 100.37
3 | SF-7239 17.05 | 100.32 | 100.18 33 | SF-7269 | 13.85 98.48 99.24
4 | SF-7240 11.41 98.39 99.45 34 | SF-7270 6.12 62.78 99.55
5 | SF-7241 39.87 9793 | 100.69 35 | SF-7271 | 30.28 99.52 99.88
6 | SF-7242 35.73 91.21 | 100.41 36 | SF-7272 | 70.24 | 100.09 | 100.15
7 | SF-7243 1815 95.32 | 100.39 37 | SF-7273 | 27.35 99.16 99.74
8 | SF-7244 17.95 97.69 99.67 38 | SF-7274 | 14.95 99.74 99.08
9 | SF-7245 7.79 95.09 99.63 39 | SF-7275 | 12.30 69.76 | 100.95
10 | SF-7246 -0.05 80.32 99.56 40 | SF-7276 | 65.07 99.83 | 100.27
11 | SF-7247 8.57 95.64 | 100.15 41 | SF-7277 | 19.96 93.90 99.51
12 | SF-7248 10.28 99.94 | 100.12 42 | SF-7278 | 78.12 98.92 98.97
13 | SF-7249 891 26.08 99.91 43 | SF-7279 9.93 99.75 99.82
14 | SF-7250 11.97 90.51 99.61 44 | SF-7280 | 13.93 98.97 99.77
15 | SF-7251 5.08 26.80 | 100.38 45 | SF-7281 | 2755 99.27 99.39
16 | SF-7252 16.55 99.62 99.50 46 | SF-7282 | 32.65 99.19 99.35
17 | SF-7253 17.55 99.82 | 100:36 47 | SF-7283 | 56.82 | 100.02 | 100.19
18 | SF-7254 23.15 98.57 99.77 48 | SF-7284 5.55 99.01 | 100.10
19 | SF-7255 20.00 99.87 | 100.84 49 | SF-7285 5.24 99.69 99.88
20 | SF-7256 3.43 62.46 99.60 50 | SF-7286 | 40.59 99.32 99.03
21 | SF-7257 22.84 97.95 99.92 51 | SF-7287 | 55.70 99.52 99.79
22 | SF-7258 11.52 95.64 99.88 52 | SF-7288 | 54.15 99.50 99.62
23 | SF-7259 38.16 99.92 | 100.96
24 | SF-7260 7.36 14.36 99.69
25 | SF-7261 40.43 83.42 99.93
26 | SF-7262 29.711 95.44 | 100.53
27 | SF-7263 15.52 99.04 98.74
28 | SF-7264 -2.99 99.37 99.55
29 | SF-7265 19.64 99.65 | 100.13
30 | SF-7266 2.50 75.15 | 100.13
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1) AN AES] 2% H7t
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- SARSYH 89 13T Ars ddew 5 10, 15ColA HF54S A8kl e,
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e
=
o
ox
.

o] = 187 F7} 155CoA AHo] 7ls3F ¢ -
1670+ 5T 20CHT = 10CoAA Aol Hojuy AT T=2 ot

of g 744 2AE BeT Ao Ao

nt

O % 62/ EYATES oz ITSHYe A7IA<ES Z2A43% T NCBI BLAST %
E;Taxon Z2I1WS o] &3le] FAILY & w55 Aw3d & PHYDIT Z=2132

o] &3}to] ClustalW alignmentE F~33le] FAIEE #4139

O A& 52F0 tiste] TA4S dmsdon 1 A3 12709 genus?t &elEdon &%
e E8FL  (Cladosorium 4(23), Penicilium 2(16), Aspergillus 2(3),
Engyodontium %(2), Epicoccum <7 (1), Peniophoral <7(1), Pseudocercosporella
%(1), Talaromyces < (1), Acremonium <:(1), Acrodontium 4:(1), Ustilago <(1),

Pithomyces 4(1)9] =22 YESTHEE 8).

O dif-ite Fald Mo FAEE 71E Baug F9 987100%E YEFW R SF-72827
Fo| A9 Penicillium atrosanguineum™ 98.42%°] 7}M4 W& FAIEE YEQlt &=
i Oa‘lf—ﬂ L ITSH A ArMdToRes 5w Aol o]F4AA gko} +
7HAQD ZgfolmE o] &3k o] Had Zow dAdtHTh



Letil 1.85%
Pseudocercosporella el

1.85%

- Acrodontium1.85%
Azpergillus5.77%

Epicoccum
1.85%

Engyodontium
3 B4%

=2 3t Penicillium rubens(5)¥} Aspergillus glaucus(1)2 VEFSTE
FAdol =& WA Wit dadosporium < (C. cladosporioides(2), C.

oxysporum, C. silenes)©| 4%, Penicillium % (P. commune P. glabrum P. purpurascens, P.

rubens)?] 4% 18|31 Ustilago 45(U. nuda)?] 15 2.2 F 34 8502 YETh

|
rfo
it
2
<
o
2
o
5

O

— Penicillium rubense ¥3F=gddo] 53 I IFLE AT 5 AT

T



¥ 6 Awe] exd 4FEA
22w 2= 2295 Hj 2=

15C 10C 5C 15C 10C 5C
1 SB-3534 +++ +++ +++ 38 SB-3571 +++ ++ +
2 SB-3535 +++ +++ +++ 39 SB-3572 +++ +++ -
3 SB-3536 +++ +++ +++ 40 SB-3573 +++ +++ +++
4 SB-3537 +++ +++ +++ 41 SB-3574 ++ +++ +
5 SB-3538 +++ +++ +++ 42 SB-3575 +++ +++ +++
6 SB-3539 +++ +++ +++ 43 SB-3576 +++ +++ -
7 SB-3540 +H+ +H+ + 44 | SB-3577 +++ + -
8 SB-3541 +++ +++ +++ 45 SB-3578 +++ +++ +
9 SB-3542 +++ +H+ et 46 | SB-3579 ++ 4+ -
10 | SB-3543 +++ +H+ et 47 | SB-3580 +H+ ++ -
11 | SB-3544 ++ +++ + 48 | SB-3581 ++ + -
12 | SB-3545 ++ +++ + 49 | SB-3582 +++ ++ +
13 SB-3546 4+ ++ + 50 SB-3583 ++ ++ +
14 SB-3547 ++ + - 51 SB-3584 ++ +++ -
15 | SB-3548 ++ +H+ + 52 | SB-3585 + +++ -
16 | SB-3549 ++ +H+ + 53 | SB-3586 ++ 4+ -
17 SB-3550 4+ ++ + 54 SB-3587 ++ ++ -
18 | SB-3551 ++ +H+ + 55 | SB-3588 ++ + +
19 | SB-3552 ++ +H+ + 56 | SB-3589 +++ 4+ o+
20 | SB-3553 +H+ ++ - 57 | SB-3590 +H+ 4+ o+
21 SB-3554 ++ ++ = 58 SB-3591 ++ +++ +++
22 SB-3555 4+ ++ + 59 SB-3592 ++ ++ -
23 | SB-3556 +H+ ++ - 60 | SB-3593 +++ ++ -
24 | SB-3557 ++ +H+ + 61 | SB-3594 +++ +++ o+
25 SB-3558 4+ ++ + 62 SB-3595 +++ +++ +t+
26 SB-3559 4+ ++ + 63 SB-3596 ++ +++ +
27 SB-3560 ++ ++ + 64 SB-3597 ++ ++ -
28 | SB-3561 +++ ++ + 65 | SB-3598 +H+ ++ -
29 | SB-3562 +++ ++ + 66 | SB-3599 +H+ ++ -
30 SB-3563 4+ ++ +H+ 67 SB-3600 + - -
31 SB-3564 4+ ++ +H+ 68 SB-3601 + ++ -
32 SB-3565 +4+ ++ - 69 SB-3602 +H+ + -
33 | SB-3566 +H+ ++ + 70 | SB-3603 ++H+ + -
34 | SB-3567 +H+ +H+ - 71 | SB-3604 +++ ++ -
35 | SB-3568 +H+ ++ + 72 | SB-3605 ++H+ - -
36 SB-3569 +4+ ++ - 73 SB-3606 + + -
37 | SB-3570 +H+ ++ +




7 A% exd 4354
H s g

e 20C : 1?)°C 5 ETe 20C : 100°C 5
1 | SF-7237 +++ +++ ++ 27 | SF-7263 ++ + -
2 | SF-7238 +++ 4+ + 28 | SF-7204 | +++ ++ -
3 | SF-7239 +++ ++ + 29 | SF-7265 | +++ +++ ++
4 | SF-7240 +++ +++ + 30 | SF-7206 | +++ +++ -
5 | SF-7241 +++ + - 31 | SF-7267 | +++ ++ +
6 | SF-7242 et . + 32 | SF-7268 | +++ + -
7 | SF-7243 +++ ++ + 33 | SF-7269 | +++ ++ +
8 | SF-7244 et ++ ++ 34 | SF-7270 | +++ ++ +
9 | SF-7245 +++ +++ ++ 35 | SF-7271 | +++ ++ +
10 | SF-7246 | nt* ++ + 36 | SF-7272 | +++ ++ +
11 | SF-7247 nt ++ - 37 | SF-7273 | +++ ++ +
12 | SF-7248 +++ ++ + 38 | SF-7274 | +++ ++ +
13 | SF-7249 | +++ ++ + 39 | SF-7275 | +++ ++ -
14 | SF-7250 +++ +++ + 40 | SF-7276 | +++ ++ +
15 | SF-7251 | +++ ++ + 41 | SF-7277 | +++ ++ +
16 | SF-7252 | +++ ++ + 42 | SF-T278 |  +++ + -
17 | SF-7253 | +++ ++ + 43 | SF-7279 | +++ + -
18 | SF-7254 | +++ ++ + 44 | SF-7280 | +++ ++ -
19 | SF-7255 | +++ ++ + 45 | SF-7281 | ++ + -
20 | SF-7256 | +++ ++ + 46 | SF-7282 | +++ ++ -
21 | SF-7257 | +++ + - 47 | SF-7283 | +++ ++ -
22 | SF-7258 | +++ ++ - 48 | SF-7284 | nt nt nt
23 | SF-7259 | +++ + - 49 | SF-7285 | +++ ++ -
24 | SF-7260 | +++ + - 50 | SF-7286 | +++ ++ -
25 | SF-7261 | +++ + + 51 | SF-7287 | +++ ++ -
26 | SF-7262 ++ + - 52 | SF-7288 | +++ ++ -




hyA
AL

8 F=& Azd

o] &% 2+ ITS 447D

Strain No Closest relative Similarity (%)
1 SF-7237 | dadosporium cladosporioides 100
2 SF-7238 | Penicillium rubens 100
3 SF-7239 | dadosporium oxysporum 99.79
4 SF-7240 | Ustilago nuda 100
5 | SE-7241 ﬁf%%;%r{%moow), 100
6 | SE-T24 | OO0 100
7| SETUS | rim lyeeperdmmMI115) 100
8 SF-7244 | Cladosporium cladosporioides 100
9 SF-7245 | Cadosporium silenes 100
10 SF-7246 | Cladosporium cladesporioides 100
11 SF-7247 | Cadosporium cladosporioides 99.58
12 | SF-7248 ggd%gggglﬂ an Hﬁ%%%mm), 100
13 SF-7249 | Penicillium rubens 100
14 SF-7250 | Cadosporium oxysporum 100
Cladosporium inversicolor(HM148104),
15 SF-7251 | da. tenuissimum(AY545639), 100
(Ja. subuliformeHM148196)
16 | SF-7252 ggf’?[l;‘;;{;p‘”; ;ﬁ%“ﬂ%%HM%wM 100
17 SF-7253 | (adosporium inversicolor 100
18 SF-7254 | dadosporium inversicolor 100
19 SF-7255 | (adosporium oxysporum 99.79
20 SF-7256 | Penicillium rubens 100
21 SF-7257 | Pithomyces chartarum 100
22 SF-7258 | Cladosporium halotolerans 99.79
23 SF-7259 | Acremonium implicatum 100
24 SF-7260 | Engyodontium album 100
25 SF-7261 | Engyodontium album 100
26 SF-7262 | Acrodontium crateriforme 99.77
27 SF-7263 | Pseudocercosporella fraxini 99.78
28 SF-7264 | Cladosporium tenuissimum 100
29 SF-7265 | Penicillium commune 100
30 SF-7266 | Penicillium glabrum 100




# 8 FE= AZd ol&d WL ITS $423Q2)

Strain No Closest relative Similarity (%)
31 SF-7267 | Cladosporium cladesporioides 100
32 SF-7268 | Penicillium cosmopolitanum 99.6
33 SF-7269 | Epicoccum nigrum 99.57
34 SF-7270 | Cadosporium cladesporioides 100
35 SF-7271 | Cadosporium cladosporioides 100
36 SF-7272 | Penicillium rubens 100
37 SF-7273 | Penicillium herquei 99.8
38 SF-7274 | Cadosporium cladosporioides 100
39 SF-7275 | Periconia pseudobyssoides 99.15
40 SF-7276 | Penicillium rubens 100
41 SF-7277 | Cladosporium oxysporum 100
42 SF-7278 | Aspergillus glaucus 100
43 SF-7279 | Aspergillus versicolor 100
44 SF-7280 | (Jadosporium cladesporioides 100
45 SF-7281 | Talaromyces cecidicola 100
46 SF-7282 | Penicillium atrosanguineum 98.42
47 SF-7283 | Penicillium rubens 100
48 SE-7284 | Peniophora incarnata 99.62
49 SF-7285 | Penicillium rubens 100
50 SF-7286 | Penicillium rubens 100
51 SF-7287 | Penicillium rubens 100
52 SF-7288 | Penicillium rubens 100
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