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Isolation and character of radio-resistant black
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Abstract: [Objective] To identify the black yeast-like fungus isolated from the radia-
tion-polluted soil and investigate the resistance. [Methods] The colony morphology and my-
celium of isolates was observed, and phylogenetic tree was constructed based on LSU rDNA
D1/D2 domain sequences. And then, the isolates resistance to ®®Co gamma rays and ultraviolet
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rays and stress resistance to heavy metals and salt were analyzed. [Results] The results showed
that isolates were varieties of Aureobasidium pullulans. The isolates F99 and F134 had a high
similarity (100%) with A. pullulans var. subglaciale CBS 123388 as the closest relative, and
the isolate F19 had a high similarity (100%) with A. pullulans var. melaogenum CBS 105.22"
as the closest relative. Furthermore, isolates had higher radiation resistance and stress resis-
tance. [Conclusion] This paper provides important materials to investigate the mechanism of

radiation-resistant fungus.

Keywords: Radiation-polluted soil, Black yeast-like fungi, Isolation, Stress resistance
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FE AR A FTEAR G YA R 5 cm—20 cm
+ 3, I BT ICH 50 mL B5.04F R, 4°C UkAR
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12 EFE
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MEA i3edk(g/L): Z 2 EKkr 30, REHEH
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FCHFRIE: NaNO; 2, K,HPO, 1, KCI 0.5,
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BURSER) A 1-2 g 774 15 mmx150 mm
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Frgedk, T 28 °CHkp e 3d, 1 mL FiRs
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1.4 LSUrDNA D1/D2 [XHJ PCR #1&
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TE Ye¥k 3 i o R IR AT ES 5, DNA S |
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FHESR 7d I, WEIFIC R R IE 2 16 B o

2 G50

21 BHRBITFIEFILE

211 HHRMITEEFARZSIER: MR A B 1
TIRFEAREER /2 E R 16 PREGTRERRIR A,
i3 B Z Y T R B 5 TE SRE SR, B IF R
3k, HIF19. F99 Fl F134,

Wkk F19. F99 Fi1 134 ¥yuJ LI7E 4 °C-30 °C
IEFAEK, IR 28 °C, Wit 15% NaCl.
7£ PDAEFRE, 28 CCHEFRAE T, WTEVIIAE A
FERERE, RGP . V560, TRV IS I TR I 22 Ak 4k
AR, VKRG O B A SRR R A, T,
WY& K/ K 2.0 cm=3.0 cm (& 1), B T W
ZEIBLLZRIR (K] 2), B 8 b AR W AR
EZ

A WKL M BN, vI2EHE Lk
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Bl EHREEES
Fig. 1 The morphology of colonies
Note: A: F19; B: F99; C: F134.

2 EMELIEKEMES
Fig. 2 The morphology of mycelium
Note: A: F19; B: F99; C: F134.

F1 ERTSHIE

Table 1 Character of colonies and mycelium

L PR P 4
@7_7— Character of colonies Character of mycelium
Strain 3d 7d 15% NaCl 7d 15% NaCl
s Sy WO ONRE, BG N ERKWBZME (HERDN 2NA, HL
Fl9 o i fa, WYEAR/DN 20 cm-25 cm, 0.3 cm-0.4 cm), BERRIR, RN MEOFEMS KR~
’ RETOCHE, FHEEIARE ARER 2N
s g A HE RO, ‘&T%k\d\ A K2 MR (% R D TREGER S T ‘
F99 6 BRI 25 ecm-3.0 cm, KIEANLEE, 05cm-07 cm), WiEMERE, AWZKE, B AREFHZKE
’ V-3 B A S [P e e T2 20 R
0 B BAWE N BE, WERD A RKZWH (KRN 2080
FI34 e " 20 cm-25 om, KEMAOE  11cm-13 cm), WEMIGE, 1A W21k, AEOCEZK
7, WA RE WK EARE A SORLZF4EAR
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212 BEHMSFLEE: Nik—LHEm e
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PHIBCH R R P51, FIH MEGA 5.0 17 5
Gk BRI S (18] 3). S 2RERW, SCE i
YoM Aureobasidium J&, H F134 F1 F99 5
A.pullulans var. subglaciale CBS 123388 Fii
EXF-2480 RAE—1>03 30, SCHFE0 90%, R
[F]JEPE 100%; F19 5 A. pullulans var. melano-
genum CBS 105.22" 1 CBS 621.80 B7E—M3 32
H, SRR 94%, SRR [FITEME 99.8%.

2.2 BRI EAR

2.2.1 HHREGTT v SR T A ARAO I v
SRR L BL(E 4), Lk 3 BRI LITE
20 kGry & N FFE, JTAE 0-10 KGry it F HA
SRR v B4R RAYEA D. radiodurans
RL SRRy R ST RE 7, B2 LA 48 St by o 2y
PET 5 AR Al Trichosporon oryzael™ 3¢ il i

BRI y SR IREE T .

222 HWHHIW UV @S0 kit
UV 5 RE ) SEgepitoe 2 BT 5), Ttk F19.F99.
F134 ¥ HA R UV G871 TESLR AT 3 bk
FRRIYAETE UV 5T 25 min A7EHE, Hh @ik
F19 1 FOO M S B BEAH Y, TRIPR F134 it UV fig
JIRAK, TXTREEE R, minuta 7E[RIRESS: T 45 I8
5 min BV AT

223 MWERMEEBELE: #HiJE KX NaCl
FIEE 4 Ja i 32 M50 00 R (3R 2), Bk F19. F99,
F134 ¥ ELA7 A o ot 6 AN 8 4 S ek, 1H 3 kR
BRI A0 T 4 IR B T A2 RS R TR] . BRI AR F134
FEIH 2RI T AR B T HA BRI 52 1,
Horpst Ho® 8 s (TR, 1% 600 mglL,
T FE AR 2R 1AL bk F19 BA
BRI Cu*fig )1, 5% 800 mg/L, ¥ HH M
FRIHER 14520 1

Aureobasidium pullulans var. subglaciale CBS 123388" (FJ150935)

90 | Aureobasidium pullulans var. subglaciale EXF-2480 (FI150934)

60

64

0.01

F134 (JN854144)
F99 (IN854146)
Aureobasidium pullulans var. namibiae CBS 147.97 (FJ150937)
F19 (JN854147)
Aureobasidium pullulans var. melanogenum CBS 621.80 (FJ150921)
76 ' Aureobasidium pullulans var. melanogenum CBS 105.22" (F1150926)
7 Aureobasidium pullulans var. pullulans CBS 146.30" (FJ150916)
100 99" Aureobasidium pullulans var. pullulans CBS 584.75 (FJ150942)
Selenophoma mahoniae CBS 388.92T (FJ150943)
Kabatiella caulivora CBS 242.64 (FJ150944)

Pringsheimia smilacis CBS 873.71 (FJ150970)
95 r Sydowia polyspora CBS 215.50T (FJ150968)
100" Delphinella strobiligena CBS 735.71 (AY016358)

Elsinoe veneta AFTOL-ID 1360 (DQ678060)

3 {&#& LSU rDNA D1/D2 X F5I#Y N-J SEHEE B R it 4 i
Fig. 3 Neighbor-Joining tree of isolates and related species based on LSU D1/D2 domain sequences

Note: Elsinoe veneta was included to root the tree. Numbers on the nodes are the bootstrap values (percentages) based on 1 000
replicate. Bar, 0.01 substitutions per nucleotide position. GenBank accession numbers are indicated after strain designation ( T,

type strain).

http://journals.im.ac.cn/wswxtbcn



TR IR A TR S R BRI Y T e FVRE PR A SR 729
‘w 10—3 If 1 1 1 1 |
v B v 1 v ‘ 0 5 10 15 20 25
Dose (kGry) £ (min)

4 HEERRII y SEETHI L

Fig. 4 Survival curves to gamma radiation
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Fig.5 Survival curves to UV rays
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Table 2 Character of resistance to heavy metals and salt

W NiZ* Cd?* cr?t cu? Co?* Pb?* Hg?* NaCl
Strain (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (g/L)
F19 150 75 400 800 500 900 300 15
F99 150 100 400 350 300 900 250 15
F134 250 75 400 400 300 1200 600 20

3 5 LB T, BIFFEUFSS 2O 1 2 (30 2

FL AT FREIIEST, el LLAWIS] 20 fit
48 70 4R, Van SEXT Z M AR TR,
I 80%—9006 1 ffl T HI 7 3 kGry BRI 48
WS &, M — 2 E 2B R Z 3,
Salama % % 9 10-50 Gry IG5 £ 1) X-5F LAl y 5F
LA R LR AT T 22 R KIPE I, JF &
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(Y y BHEEGRIRAGRE PO, SE— s R, ZF
7 R0, B €0 3R P L TR AT B iy Sk A
MREJ; o, Trichosporon oryzael™ Wk k74 (1
DR SR 5t kg T SRR T A o T A, o e AT 7R
10 KGry @St T AFTG o 7 EL TR N 4 SRR A

WA AR S E ] 2B G 2, W AR aRER
AT DA K B F R AT BE R ON BE R Y 7R X
Ustilago maydis P i @ 55 A58 b & B, ECTR
DNA B ¥ £ 23 I DNA B2 & A FIE
FH, A% D. radiodurans fE7E4S5R Y RE DB 5E
47,

Aureobasidum pullulans B 1k SR EER: H )
VWA Z—, | TIK . I, AAaRE
UL EYIH . H 2008 4F Zalar S5 i A ML
B, SZFARZ RN 4 4T,
49 ELA T 7o R kA, (B R i A
FEPEEATITSE

FERTIARESE T, ARBIFFE /N S ST e IX i
T A (YT 2 AR A 2, Hoh B B
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