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ELVET —20°C KA R
1.1.2 ¥Aiik

PDA W AR5 57 55 B #2200 g, # A B 20 g,
100 g ¥Eh, 28K E A 2 1 000 mL,121°C K1 20
min, [EARREFRIEE LA FAIN 15 ¢ B .

A ICR K 75 3 W RN 3 o BRI A 8N 1 . B
MREE 0.5 g, E@ALHN 0.5 g, Bl W4 0. 01 g. FEME 30
g . Bifig 15 g.100 g ML R B K E A E 1 000 mL,
121°C K # 20 min,

DMEM/F12( # 10-092-CVR) ¥; 3£ %9 [ Cor-
ning Cellgro A H],
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.2.1 AW B
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ETAEY TR B A BR A AL SK8259) 42 Bt
DNAL K5 L ITSI #l ITS4 R 5191, PCR 6 4 1%
ITS B K751 5 7 106 Byt B B € Jise 9K (150 V100
mA .20 min) ¥ PCR ¥ #% 7 ¥y, 3 1] Bio-RAD #E
JBE AR A U5 HL Dk 25 2R 5 K 99 5% 5 4% )5 . R San-
Prep #:20 DNAJ i [ 050k 57 & (BBI, SK8131) 4li fk,
[ DNA s i 45 5 [l ¥y 4648 T A T/ (E
) W A FRZS J#E4T TTS tDNA M5 43 07 5 5 J5
DNA Star 8 ¢F 2 B 5 45 5%, 9F F) H BLAST %4
JE X TTS rDNA JE 751, I e 38 BBOR AL 55 m HL
B A R IR ) B B AR R T SIAE S R4
1.2.3 ARABAKMHTEI

X B A K R R BR RN T 1 L B9 HETE M (10
mL/ M) . 55 & 300 mL PDA WK 15 5% 4L, 3t 3
5 25°C &1k A E 30 d J5 WSCHE TR 22 4K 5 FH T I £ LA
22 A4 Yl 1 AT TN ) A 3] i O L 1 SR TR 2 B
W TR A 2 2R 4 R 2R B (IR AE
12,4 AR 375 B 5 G0 636 78 76 M A ]

O 8HE K HA  FL AR 9 40 i MDA-MB-231 #ll
FGFR2 i % ik 19 2L MR %% 40 ie MDA - MB - 231
(S252W), [l DMEM/F12 8 3% 3 (& 10% FBS) i
PR R (3—5) X 10" 4~/mL, B4 5 & 96
LA L AL 100 pL.37°CHR SR, BLE S 5 mg/
mL $EHUY 85 55 56 5 LU AR R 10 MR EEFE M 44 2
W R IFIE 0. 2% Z B AR (DMSO) Xt fE 41 (B
XTI % 3 M E L, 548 hJa, BfLINA 10 pL
Cell Counting Kit-8 (CCK-8) k¥, & T 37°C {74
HBCE 2 ho FRCRL AR T AR AN AR T E K R 450
nm, HMHE (%) =[(ODyu — OD 4z ) /0D 4y | X
100%.,
1.2.5 AWRARMDH FGFR2 & & ¥ B 7 M4

JH B B A 9% W fft 3% (Enzyme - Linked Immu-
nosorbent Assay, ELISA) ™™ il B 1% 2, /& 2. ik 7%
PIxt FGFR2 g 2 1R % B B 3% 19 30 1. LA Poly



%5 & G ML - http: //gxkx. ijournal. cn/gxkx/ch

(Glu, Tyr) 4 = 1 N WIS, F H A HEAE il A Al
FE B BR AR 0 X B FE LI A T p L IR S (L
mg/mL) , A5 B B P B AL DMSO, 3% 5 & AL
BEALIN I 50 pl J2 0% vh R B FGEFR2 B4 (25
FIR B B 1 2 o AR E S O 5 A
5 pmol/L ATP W 50 pL J& 8l & Wi, 78 37°C . 100
r/min £ F W 1 h; T-PBS ¥z 3 W A $ ik
PY99,37°C N 0.5 h; TLH PBS ¥tk 3 ¥, A
BAR o A AL W AR IC BT B 1gG L 37°C R U 0.5 hs
el o 4B 2K i COPD) & 8 (25°C 3 6 2 )
10 min,Z1E W, T 490 nm KW OD {4 . If-4& B
PATR 28 20h 5 1 i 3 B i B il %2 (V) = [1 —
F1 11 FHAEFERERNYFHEK

Table 1 Species composition of 11 culturable fungi

<()D1‘¥|ﬂ: _ODEE )/<0Dm‘ﬁiﬁﬁﬁ _()DﬁEEI ):|>< 1OOV°
2 HRE5SH

2.1 BHREANEESHEMESHT

MBI H) 26 R G AR VR R SRR 2 e
TR HEE S i 13 BRI #E17 ITS rRNA B H 3
BERIFE 50507 . 5T BLAST B4 FE 14 Ho o 45 31 (%
DL BMFERET 1L AAREM. 26T 242 0 3
Bl 48, HEER(Penicillium) HILHHIE . &H 6
B A 54, 54%, HIR BB E (Aspergil-
lus )RR T A 3 i, BEA% M TR B (Alternaria) Fi R Bk
B & (Epicoccum) %48 1 Fh,

B bk S

Strain code

AL B

Similar species

ITS rRNA JE K 3 51 A ] 1
ITS rRNA sequence identity (%)

GXIMDO02011 Alternaria alternata strain HLG202018 99. 81
GXIMDO02012 Aspergillus flavus clone EF-533 100. 00
GXIMDO02010 A. tamarii strain MS-Deb-PCB3F 99.12
GXIMDO02004 A. wversicolor isolate F 100. 00
GXIMDO02001 Epicoccum sorghinum 100. 00
GXIMDO02009 Penicillium citrinum strain NSF4 99. 40
GXIMDO02013 P. meleagrinum var. viridi flavum 99.12
GXIMD02006 P. janthinellum strain MSEF36 99.63
GXIMDO02005 P.oxalicum strain WZ-288 100. 00
GXIMDO02008 P.oxalicum isolate C7-8 99. 82
GXIMD02007 Penicillium sp. PK-2012 99. 65

2.2 ERABFEYMRMEEES N

A AR & 7= 2R 2 TR 26 B 30 ) LR
A MDA-MB-231 F1 FGFR2 3 3 1k i L 15 4 40
i MDA-MB-231 (S252W) 3 5 35 ¥k 45 5 40 3¢ 2
NS HE R E. sorghinum (475 GXIMDO02001) |19
P X FGFR2 3 3 3k (1 L AR 9 40 e MDA - MB-
231(S252W) A e 5 1y 40 il JL 28 4 ) ¥k B2 (Half
Maximal Inhibitory Concentration, ICs,) 24 11. 02
pg/mL, T % FL AR 40 e MDA-MB-231 JLJ- % A5 #0 l
WPEC, A1 348 pg/ml) ., ZL K45 R R A HE
E. sorghinum (%45 GXIMDO02001) 7] g 2 1 1 4 [
FGFR2 &5 0 Mg £ 1T . H Al T #k 32 B0 X FG-
FR2 2 3R 35 FI A 2o 22 3 A9 2L MR i 40 A 185 B 400 1 3% 4
KR 5., WK ERFE A (i =
GXIMDO02004) Fl P. citrinum (45 GXIMDO02009)
X LR 9 40 i MDA-MB-231(S252W) Fil MDA-MB-
231 B9 IC;, A 11.94—16. 41 pg/mL., B A B B &4
PG E . 5 MR E W P. oxalicum (95 GX-

versicolor

IMDO02005) \P. janthinellum (%45 GXIMD02006) .
P.ozxalicum (45 GXIMDO02008) .A. alternata (I
® 2 A[EE B R R B0 ) BB 48 B S 5 i

Table 2 Extracts of different fungi inhibit the proliferation of

tumor cells

1C5, (pg/mL)

LA

Sample MDA-MB-231  MDA-MB-231(S252W)
GXIMD02001 1.348.00 11.02
GXIMD02004 16. 41 11. 94
GXIMD02005 335.00 386. 70
GXIMD02006 475. 20 149.70
GXIMD02007 788. 10 634. 20
GXIMD02008 396. 90 290. 90
GXIMD02009 13.28 12.36
GXIMD02010 741. 80 437.20
GXIMD02011 294. 50 219. 20
GXIMD02012 1.292.00 1194.00
GXIMD02013 325. 80 404. 00
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5 GXIMDO02011 ) M P. meleagrinum (% 5
GXIMDO02013) B 47 %% 55 /) bt L W 98 1E FH . 1C,, R
219.2—449.7 pg/mlL,
2.3 FGFR2 ZF 8 B HD #l & 1% 5

FH Bt I 0 2 W BfE 3 CELISA) A I 3 #k E.
sorghinum (485 GXIMD02001) X EBEr=¥) ) 4 12 £
BEZEHUY) 78 1 mg/mL YR T X5 FGFR2 ¥l i 9
il L 2 SR LR R R 91, 5%, 1% 45 SR MK
H—LIEHE R E. sorghinum (45 GXIMD02001)
¥ ] FGFR2 &5 MR 1E
3 it

FGFR EMAMRMMA B ELE NN Z —, &2 —K
PO RO B 1 T, R B FGFR1.FGFR2,FG-
FR3 Fl FGFR4 4 FEAY, i T FGFR JE K 5828 fir g™
%3 FGFR & [ B i 3R 35, FGFR R L 3006
T 175 3 Jf 98 200 J 3 5 L 42 28 AT A% L A 3 it A8 2E D)
K fig i kA & N, FGFR2 1 %38 BE 8 % T
XN fESHE. S MENREERERY
LN,

B b A R AE B A9 FGFR /N3 140 41 57 7T 43
M Z2 WO SRR S BB FGFR I, £ #0540
#5040 2 b 259 Ponatinib, Nintedanib . Dovitinib
Fl Lenvatinib ¥4 7] T FGFR, VEGFR #l PDGFR
SEZ AP DY X S Z 0N FGEFR 4 ) 77
TE "5 YRR @IAE . 2R L6 VEGFR 15|
LR K 1 UR L e AR R SR R N A, 5 e
AL FGFR 4 570 40 b4, 384 FGER 400 il 570 52
PEBEVE H L (5] 40 ] FGFR, F T 7 R 00 & 35, B0 38k %2
B FGER 000 550 09 2 0 0y BB A7 & 2 P A HE IR
PR 25 R 75 oK . 2019 4F 36 F FDA i it
HERY Pan-FGFR #1#%] Erdafitinib, o] Jl T897 J5 34
W6 30 B A P I IO A 2 S AR BT B IR R E FG-
FR HIFY . HAl . AUA D Bk #81E FGFR )i 5]
NG IRFFE AL 4G 3 A K =3 (TAS-120 . NVP-
BGJ398 Ml AZD4547), 1 A1l PR — 1 4 A I IR
_/g;ﬁ[%] .

ABIE 58 ATV T v AR A B R R B TR A
A PR ) B, Hod, B E. sorghinum (45
5 GXIMD02001) % FGFR2 33 2 ik FL i 9 40 Mo A 4
il 34 FEAE L I 78 W K7 btk — 2 560 H 0] 68 4 )
FGFR2 5 H g A 4 Bt Mg 78 ], 22 B i ai i 7

FRERE W EE SR B EE SR

FLIR L ) FGEFR2 HMi e 75 1 % 5 2258 [ Bt 1 96 1%
PEO F R P24 HA AR 3, SRin . Bl e oE it
GORAREYY LRI 25 3500 o B Rl 3R AN T A T
15 Bh Z 2B A8 CHR , 456 b 515 BRI 2R W) 0% P
Y, 7545 1) B 80 17 FGFR2 Bt b 98 25 %50 i iy o
filt o PRSI 26 A Ak 04 AC ™ WK A R T AL AR T
T VE 25 FHGEUR 0 T & FR A B T B R e e
W0 3 15 Bl N 28X e 2 1 P g 1 L L R ik A 2
Ik

4 it

AT I o R R4 b 3 0> B 13 ) 26 BRIE R K
B W)L HFE S AR 13 BRI 0 TR E SR Bk
BT 3 R4 J® 11 M, o B R R WK (Penicilli-
um) N A BEH B, H B E. sorghinum (9% 5
GXIMDO02001D) # 1] FGFR2 & E ¥ i 3 46 F . X &
U E P T B A FGFR2 H i AR .
HEH A. versicolor (4f5 GXIMDO02004) 1 P. citri-
num (45 GXIMDO02009) & 2 3 i L I 9 40 i
MDA-MB-231 il MDA-MB-231(S252W) #5# . 5 tk
HEW P. oxalicum (%5 GXIMDO02005). P. jan-
thinellum (45 GXIMDO02006) .P. oxalicum (%
GXIMDO02008) . A. alternata (455 GXIMD02011)
1 P. meleagrinum (45 GXIMD02013) B A # 55
MIPTFLIRIEEAE T . ASWF 5 U H 08 ¥ v A B IR Y
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Study on the Biodiversity of Halophilic Fungi and Their Antitu-
mor Activity
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Abstract:In order to investigate the types of halophilic fungi from the sea salt fields and their antitumor
effects,the cultivable fungi in the sea salt fields were separated by the dilution coating and plate streaking
methods,and the strain identification was carried out by the ITS gene sequence analysis. The anti-tumor
effect of fungi was evaluated by FGFR2 over-expression of tumor cell proliferation inhibitory activity and En-
zyme-Linked Immunosorbent Assay (ELISA). In this study, 11 species of halophilic fungi were isolated and
belonged to 3 families and 4 genera. The extracts of the fungus Epicoccum sorghinum (No. GXIMDO02001)
showed a strong anti-proliferative inhibitory effect on FGFR2 overexpressed breast cancer cells with an 1C;,
of 11. 02 pg/mL but had almost no inhibitory activity on FGFR2 breast cancer cell MDA-MB-231. The ex-
tracts of Epicoccum sorghinum (No. GXIMD02001) exhibited the inhibition rate of 91. 5% against FGFR2
protein kinase at the concentration of 1 mg/mL. The IC;,, of the 2 fungi ( No. GXIMD02004 and
GXIMD02009) on the proliferation of FGFR2 breast cancer cells MDA-MB-231 and MDA-MB-231(S252W)
was 11.94—16. 41 pg/mL. The IC;, of the 5 fungi is 219. 2—449. 7 pg/mL. It is concluded that the halophilic
fungus (No. GXIMDO02001) is the first marine fungus reported to have anti-tumor effects targeting the FG-
FR2. Parts of halophilic fungi exhibit good anti-tumor effect. This study provides scientific basis for the de-
velopment and utilization of anti-tumor drugs from marine microbiological resources of Beibu Gulf.

Key words: halophilic fungi,antitumor, FGFR,marine microbe,biodiversity
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