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Abstract: Aspergillus niger 3.316 is a heat-resistant filamentous fungus strain with a maximum
growth temperature of 47°C, having an application potential for fermentation industry. In order
to make full use of its functionality in industrial fermentation, a comprehensive understanding of
the strain information is required. The whole genome of Aspergillus niger 3.316 strain was
sequenced through CLR sequencing method of the PacBio Sequel sequencing platform. The
results showed that the genome finally obtained 15 contigs with a total length of 34 956 132bp
and GC content of 49.21%, and 10 032 coding genes were predicted. There are 6 901, 2 118 and
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9 494 genes annotated in the GO, KOG, and KEGG databases, respectively. Through analysis and

comparison, it is found that the heat tolerance of Aspergillus niger is closely related to the

antioxidant-related genes superoxide dismutase (SOD) and catalase (CAT). This finding provides

reliable information for the follow-up study on the heat resistance characteristics of Aspergillus

niger 3.316, and solving the high energy consumption, high production costs and high

temperature environment affecting industrial fermentation.

Key words: Aspergillus niger, whole genome sequencing, gene function annotation

ith 2% Aspergillus niger 7&— P 22 IR B ,
WL TFARE A L3 (Kowalczyk et al. 2014) .
B EHAGREER, DWERE. FT KM
B SR ER L, WAENEEANE E (F
A% 2017; Liu et al. 2018) FIA:= 77 IR A
FEYIRIAN A ) (Sloothaak et al. 2016;
Sarkari et al. 2017). 1E R TV % 4
W, T AT E LR BEHI77 (Harshvadan et
al. 2015; MRETE 2018) A4

—REMEREENREEKTEA
25-27°C, B/OAHEEE 36°C, 7EKEE T
B, SRS EENEARNAER, ™
HEA T KSR REANE, ERERK
PR ARIE T o T AE S B 2B 7= HR B S A8 AL T
A, AR BRET R AR A LR FE oK & 7 3
SAE R R EIE R 40°C UL L, X
FUHFER B A FKHB) J16edE, T4
AR PR AR (1) 25 RS T A PR R A AR S L A T v
BIRE ST, [RIET EE A mT DA ] R B R A
IR, HL, st B A& s Ee /1 m)
R B AONT PRI e R B RE R A 7 A
BOCH B, &SI AT I AT O O i &
3.316 WK RA R UMMM R, HRid A&
IR 33-37C 2], f&e A Kim sk
47°C (Dengetal. 2020), XX KEE T
ik AR R I AR T I ) R A EE

R A 3.316 [T VR PR K I T
M 152G ORI, 7 EE R R AT A R

1738 EMEIR

A Fr i 7 S =EE. 2IHA
Rik, OF 4 BREIE TSR T AR F AN,
73 53 BE i 7% CBS513.88 (Pel et al. 2007)-
ATCC9029 ( Andersen & Nielsen 2009 ) .
ATCC1015 (Andersen et al. 2011) F1 SH2 (Yin
et al. 2014), FEEMTFHARMKE, %3/
M FF A (PacBio Sequel) T4 3 R 2H
¥ B —Fhos ok il - B, HEA B,
TCT% PCR ¥4 B ATHY A 45 555 55 (Ee et al.
2014; Kiran et al. 2015), TEX BRI
A R T A2 i H ke 21 85 B4E H (L et al. 2014;
Yuetal. 2014; 5 HFMESE 2016), | iz HIM
T, &2

AW 5 N PacBio Sequel W7 & X
e 3.316 AT AEIERAM A, [R5 A
7 5 kA7 B DK TR AN Th A vE R, N Bl &
3.316 DhReHER 288 50 H DL AAE N A i
T S HE T A s, R 9 e R A
PERIE FEHR A — E B 3R AR A

1 R g %

1.1 MRy

1.1.1 Fbk: BAhE 3.316, WHEPEMEERM
A=W Fh AR BE AL (CGMICO)

1.1.2 370k PDA 575k 35 15g, HEHE
30g, AHIREN 3g, LI/KIRERE: 0.5g, FALH
0.5g, VU/KHif&Z 4k 0.01g, Z&7E7K 1.000mL,
pH 6.0-6.5, 121°CZfF N K 20min. %2I%
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BRFRdL: ENE 30g, fHIEREN 3g, LKERIREE
0.5g, SAL#H 0.5g, VU/KEiEL WAk 0.01g, 7%
787K 1000mL, pH 6.0-6.5, 121°C 4% T K
20min (EFH4F 2017)

1.1.3 1% 2%: MIX-250B-Z B % I- 40 (L
WA R A A RIT ] ) 3 ZQPL-200 3%
NAERIRG 7256 OREETT SRR A28 1%
BHMRATD 5 BEfEbEEER fIKAC (fl E HE
FOHTA AT A F]) ; PacBio Sequel ¥
*F-4 (PacBio Biosciences A #])

1.1.4 R57): BAERE (Gene Tech HIRA A ;
DNA B &l (REFEAEM THEARAFD ;
FUEE DNA FEHGAN & (FEBR KRB A TR
/NT] D 3 SMRT bell TM Template kit 12455 &5 (|
B EBEARAFD .

1.2 7k

1.2.1 JE[KZH DNA $2HL: F R ithE 3.316 BTk
T PDA RI ;7R _ TR L IR . PRELK
P R U 1 T 22 10 B RSP T R T 109% A
PP [RHs 9736, F 35°C. 155r/min 1%
% 60h. UNAEE 22 BRE PBS Yafii, SKF CTAB
EREUIE R ZH DNA (King et al. 2015) , Jfil
Tk B R 4 5 P K R i ar FL RS W) DN R 48
J&E N SE B

1.2.2 CEREA PacBio WIfF: 4 Bk ek
Rl 1S 2 () DNA S HEAE fn, T2 B8 SCFER 2 1)
S IRR SE L I & CT TR 2020) - 1@
it Qubit & Agilent 2100 il S 2E i &
b J5 384T PacBio Sequel “F- &l .

1.2.3 JEPRZH P A2 36 5 T 6kl A 2
BRI e, BT R 3.316 N2
REB, ALz SMRT Link v5.1.0 Chttps://
www.pacb.com/support/software-downloads/)
A4 (Reiner et al. 2018; Simon et al. 2018)
X reads FEAT IR ZH2H 2 . JH T Genewise X
1 (Birney et al. 2004) , HZ (1% & 4: blast_

eval<1E-5, align_rate>0.5, F1:PLZE % ATCC
1015 ALLXRT G, CLR W77 2dhAT 4 ik K]
ZH N P R e AL TN
1.2.4 FEPR Dy REERE: R Tl B 5 () 2 2 7 4
5 Nr. Swiss-Prot. KEGG. KOG. GO. TCDB
(Transporter Classification Database) . PHI
(Pathogen Host Interactions Database) .
DFVF (Database of Fungal Virulence Factors) .
P450 (cytochromeP450) . Secretory. CAZy
(Carbohydrate-Active enZYmes Database) #{
$& 22 33t4T Diamond (Conesa et al. 2005) L%}
VERE (evalue<1E-5) . EHUAL & score [ ELXT
2 WA TIERE (BRA identity>40%, coverage>
40%) o

2 R 5040
2.1 E[F4H DNA #0547

PEEUE Hh 7 3.316 JE[N4H DNA &l 55
e ke B gk A kb vk (B 1), WTRLE

bp M-1 S 1 M2 bp bp

15 000
5000 %05880 48k
3000 5000 24k
2 000 3000
1500
1000
o 1000
500 500
250
100

1 EfhE 3.316 DNAEKEIE  M-1:Tranns 2k
plus; M-2: 1kb DNA extension ladder; M: 1kb DNA
extension ladder; S: Fr#Efh; 1: FEA

Fig. 1 Aspergillus niger 3.316 DNA electrophoresis
pattern. M-1: Tranns 2k plus; M-2: 1kb DNA
extension ladder; M: 1kb DNA extension ladder; S:
Standard product; 1: Sample.
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Bl KIEMW A, HAAWRADEE AL
30-50kb 2 [d], Ht4h, 425 NanoDrop F1 Qubit
Fill, 73 H DNA ¥#RJEA 316ng/ul, DNA 4fifE
7 1.09 (DNA 4liJ%=NanoDrop ¥ /Qubit ¥k
B, AUGAR K] NanoDrop ¥ 345, Qubit
WREN 316) , ZEE1FE] DNA B BER /b
S R PE DL K e B M U B SE X DNA 7 &
b, ALLEE .
2.2 EFBHESTN

KH PacBio Sequel M7~ & X B iM% 3.316
AT AR Y, HFEdE s g 1.

* 1 WFHIESRT

Table 1 Sequencing data statistics

SR ERNEME 3.316 IIEE AR reads
8320 797 /N, SEIINF KA 10 097bp.
i F} SMRT Link v5.1.0 5 f-xf 22 #h % 3.316 i3
AT S, HARE RS HEN W& 2.
gE RN, HE 3.316 A EHEA
3R 15 4 contigs, MK JE Sy 34 956 132bp,
GC &N 49.21%. i ff H Genewise K1,
DL A ATCC1015 SMELXTXT 4, X ih %
3.316 FEATHE T, 453 10 032 NwiL)
F, K EE N 16 454 354bp. KT
fE 4 1 640bp, HILHI K ES> AR L% 3. FEih

FEA SFEIMFE R AT Reads ML e & AP ISaERS W73 NS0 K
Sample Mean concordance  Number of reads Number of bases (bp) Mean read length (bp) N50 (bp)

% 3.316 0.90 320797 3239017 298 10 097 12 940

Aspergillus

niger 3.316

* 2 BERGERG

Table 2 Statistics of assembly results

FEA Contig 80 KM contig KJF  N50 K JF Contigs /5 K& Contig Il GC &=
Sample Contigs Max length (bp) N50 length (bp)  Total length (bp) GC (%)
i %5 3.316 15 6 089 951 3838533 34956 132 49.21
Aspergillus niger 3.316

*3 HEEEKESH

Table 3 Length distribution of coding genes
FPAKE  ERAN AL Feo K 2SR QI E i Fe A R QI
Sequence Gene No. Ratio (%) Sequence Gene No. Ratio (%) Sequence Gene No. Ratio (%)
length (bp) length (bp) length (bp)
0-100 0 0.00 900-1 000 565 5.63 1800-1900 306 3.05
100-200 0 0.00 1000-1100 659 6.57 1900-2000 248 2.47
200-300 131 1.31 1100-1200 553 5.51 2000-2 100 228 2.27
300-400 233 2.32 1200-1300 517 5.15 2100-2200 190 1.89
400-500 295 2.94 1300-1400 476 4.74 2200-2300 176 1.75
500-600 347 3.46 1400-1500 474 4.72 2300-2400 138 1.38
600-700 371 3.70 1500-1600 548 5.46 2400-2500 162 1.61
700-800 447 4.72 1 600-1 700 487 4.85 >2 500 1572 15.67
800-900 503 5.01 1700-1800 406 4.05 Total 10 032 100

1740 EER
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% 3.316 MFPAIKE L EHAR{E 700-1 700bp
J¢>2 000bp HITEFEIAN, HH>2 000bp H2E A
A%, EF] 1 572 MK, HeEigiY
FEK Y 15.67%.
2.3 EFINEEERE

Y FRUIU 358 R 55 4 S 2 134T LX), L
RIDIRE T4 S0l 9998 3466, 9494,
2118, 528. 6901. 1288, 442, 216. 715,
494 ANFEKIFEXT V) Nry SwissProt. KEGG.
KOG. TCDB. GO. PHI. DFVF. P450. Secretory.
CAZy B¥E RS (K 2) « FEENEE
PEVERE TR .
10000 °2°° 440
9000
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7 000
6 000
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4 000 3466
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2000
1000 <28

6901

Number of gene

2118

¢ ;L L R0 & O A& A
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NS

:_;\\ £
Database type

2 EEgE SRS E
Fig. 2 Statistical graph of gene function analysis

results.

2.3.1 GO DhfeiERe: GO %udis 2 F T ik F
NINGERIEH R4, FEARES TIhiag. 4
MR o AR RE 3 A5 (BB 2017)
JLHE % 3.316 GO ThAETERE G465, Sl
% 3.316 1£ GO TReiERE LA 6 901 /L[]
RRNERE, AL R H 2 N 68.79%
(K3 .

TEAP S5y 2k, B 13 ) REss 115
PR, HAgup. gniudl o B
%, N2 5954, HUCRYHHEsA R m)
KN 1166 /s fEAEYEFESRS, H 24 FiT)
REREMEA BERE, HA 5 ThReA X ny
e EmAEE, B3 3 752 4, H4iHd
FEMRIERA 3 568 /N TE/r T IhREZRH,
A 12 FhY)ReRFEAR BB, B ) ReE
BB SE AN B =k ) 3 549 4, HIkEZ
TEALTE TN 3 496 4N, 7F GO Bl JF 5 HiA
AR HIEEIN A 21 4, BARERILE 4.
2.3.2 KEGG IIfAEVER:: KEGG Bs /% 248 50
PrE R B A R G5 B VLS s
B R4 (ikgk2e 2018; KAv# 2019) .
2 25 3.316 Y KEGG DAV RS it 45
A, 7 KEGG DJReiFREh LA 9 494 LA
BRNERE, e gmILIE R H oA 94.61%
(K4 .

NIRRT, A 5 P RS 2R,
Horbazg i A o AU 8 % ) S R B B AR
BN, N 266 N, HIERNMAE KA
BB IE R ERARRT L2, O 159 AN 7R3
s ALK, 3 FERARER, L
H {5 5 ol IR SR R R OV R, A 235
N fEBAR(E BT, 4 Fh@Ee
R, R R R H &2, 284
AN FENBBOR IS, A 12 FRE S R RE,
Horp R e R B B S R 5 LB, A 152
A EAREIEES, A 12 FOERESER, =
B T E T KA A DA AT R IR AR Y I
B, FEEANE N 344 A1 293 A4 EAE
MARGHEF, A 10 FEsgE 2R, bk
NIRRT R G, FERANECA 106 4,
HWKRHEIEN S, RN 97 4. 1
KEGG (¥ & v 5 e S AR 1 AH O 1 i i = %2
3%, BARERENES.
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Fig. 3 GO function annotation diagram.
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x4 mEHER
Table 4 Antioxidant gene

F5 GeneZwiYy GO ZWiY
No. Gene ID GO ID

GO ftfiik
GO description

1 A01252 0046872; 0004784 Metal ion binding; superoxide dismutase activity
2 A02081 0046872; 0004784 Metal ion binding; superoxide dismutase activity
3 A05749 0046872; 0004784 Metal ion binding; superoxide dismutase activity
4 A02387 0004602; 0016491 Glutathione peroxidase activity; oxidoreductase activity
5 A00938 0004601 Peroxidase activity
6 A02569 0004601 Peroxidase activity
7 A02945 0004601; 0020037 Peroxidase activity; heme binding
8 A05807 0020037; 0004601 Peroxidase activity; heme binding
9 A07222 0004601 Peroxidase activity
10 A0970 0004601; 0005509 Peroxidase activity; calcium ion binding
11 A07251 0050664; 0004601; Oxidoreductase activity, acting on NADH or NADPH, oxygen as acceptor;
0043565; 000370 peroxidase activity; sequence-specific DNA binding;
sequence-specific DNA binding transcription factor activity
12 A09917 0004601; 0020037 Peroxidase activity; heme binding
13 A02946 0004096; 0020037 Catalase activity; heme binding
14 A03347 0020037; 0004096 Catalase activity; heme binding
15 A06250 0020037; 0004096 Catalase activity; heme binding
16 A07488 0004096; 0020037 Catalase activity; heme binding
17 A07870 0020037; 0008324, Catalase activity; heme binding;
0004096 cation transmembrane transporter activity
18 A08237 0020037; 0004096 Catalase activity; heme binding
19 A08846 0020037; 0004096 Catalase activity; heme binding
20 A09902 0004096; 0030151; Catalase activity; molybdenum ion binding;
0020037; 0030170 pyridoxal phosphate binding; heme binding
21 A02964 0020037; 0004096 Catalase activity; heme binding

2.3.3 KOG ZhAEIERE: KOG di 2 & —ANEr 0t
LAY H R R RE R . (PR
2013; &A1 2017) . KOG ¥ FEi& B IfhE
—ILAT RSy 25 26, B A 3.316 KOG I
REVEREGLUIEE AT, 7F KOG ThReiERE 3L
A 2118 MRS RFRE, AL T
SN 21.11% (B 5) o Horp— B ThRE T

KR NEE, 183 278 />, HIRERE
JEEMFME S RE R R 227 AN, TREES”
A 5L BRI s 5 AR 2
S AEMI A B B 5 L ok
VI 1 5 A DL AR N s | 4 i 2
BRI HAR X 2, 0l 200 A4,

195 4>, 194 /N, 1314~ 115 A 115 4.
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Fig. 4 KEGG function annotation diagram.
N ey s M2 A AL N )
3 b WM T R SEH B s HL A, fE AT RERE P
W

T GBI SR U W 1 4 i DR 4EL N AN T
WAL R AP BRI KR, N RereRe GRS % 2018) . A 58] A PacBio
5] B B AN LR (P DO R I A AT BE N R R SR Sequel 28 = AR M % 45 A S i #4750 B iy 5

ZARN
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*5 REERNNEERE

Table 5 Main pathway of energy metabolism

75 Pathway 4ifi3  Pathway 7KF Tifi € 11 KOs
No. Pathway ID Pathway level Identified KOs
1 map00563 Glycosylphosphatidylinositol ~ K09658, K03861, K03858, K03859, K05293, K05292, K05291,
(GPI)-anchor biosynthesis K05284, K05287, K03434, K05286, K05289, K05285, K03857,
K05288, K05283, KO7542
2 map00020 Citrate cycle (TCA cycle) K00382, K00164, KO0658, K01899, K01900, KO0031, KO0O030,

K01648, K01679, K01681, K01647, K0O0026, K01958, KO0161,
K00162, K00627, K01610, K00234, K00235, K00236, K0O0237

3 map00010 Glycolysis/Gluconeogenesis K01624, K00128, K00129, K01568, KO0002, K13953, KO0121,
K00161, K0O0162, K00627, KOO016, KOO873, K01689, KO0134,
K01803, K00850, K03841, K01810, K01835, KO0844, K01792,
K01785, K00382, K00927, K01610, K01895, K15633

300 4 A: RNA processing and modification {112)
B: Chromatin structure and dynamics (33)
C: Energy production and conversion (200)

D: Cell cycle control, cell division,
chromosome partitioning (57)

250 7 E: Amino acid transport and metabolism (195)

F: Nucleotide transport and metabolism (54)

G: Carbohydrate transport and metabolism (115)
H: Coenzyme transport and metabolism (57)
200 1 _ I: Lipid transport and metabolism (97)

J: Translation, ribosomal structure

“
;gn and biogenesis (194)
o K: Transcription (82)
§ L: Replication, recombination and repair (75)
g 1507 M: Cell wall/membrane/envelope biogenesis (24)
ué N: Cell motility (1)
é O: Posttranslational modification,
S = protein turnover, chaperones (227)
= 100 - P: Inorganic ion transport and metabolism (77)
Q: Secondary metabolites biosynthesis,
— transport and catabolism (68)
] R: General function prediction only (278)

S: Function unknown (81)
50 T: Signal transduction mechanisms (131)

U: Intracellular trafficking, secretion,
and vesicular transport (115)

V: Defense mechanisms (9)
W: Extracellular structures (1)

ABCDEFGHIJKLMNOPQRSTUVWY?Z Y: Nuclear structure (7)
Function class Z: Cytoskeleton (48)

5 KOG Ih&e F 2 E
Fig. 5 KOG function annotation diagram.
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3.316 B FRIEAT A LRI P, 5T AW
FA BT T T 1% 08 IR 1R AR 9 25 R 1 DL R AR T
REMLH], MRS RW TN W PyIHLE,
SEHIERZH K /N A 35.21Mb, GC & & 49.21%,
F3 A5 15 4 contigs, ALK JE N 34 956 132bp,
THE 21 gt 3L AN 20O 10 032 A4S, Higmht
KB 16 454 354bp, “T-#) K & 1 640bp.
T ThREERE, 1F GO i+ H 6901 M4
RS 2IE R, FEEREAM. 4HMH .
RTThAE. MR EREThRe b IE
1F KEGG ¥ A 9 494 MEERFARERE, &
B PIEE AN AR @R . B ST
G BHEEEEE . BoOKAE A A SR
RUFIEEE, 75 KOG s A 2 118 MR
RRNER, FEERE RGN, Bk
EEmMAEE . REm SR "ERIE
BFIARHS . RS E . (B 5%
FHUH . KGNS

I B 3.316 BHTAREHANF
S5 5 S0 = AT R A A S A s R T o
M, 1535 3.316 HA M HVE R K Af
REWNR: £ GO 432K RKILEHia A AH I
21 MR, Hh 25 R Z )72 SoD # CAT,
SOD HEfS S I Wt 4 B B8 170 i 9 H,0,
0, (Li & Yu2007) , CATi#il# sop fiEfkr=
¥ H,0, 7 9 H,0 A1 0, T B A TE R ROS
fRIRE 1 (Kwok et al. 2004) , <256 =5 i 1
BRI, KXW EEESRES T
PIHILT R, TR A A T B O R R AR A S
HHEh%E 3.316 MM #APEA S (Deng et al.
2020) . Caspetaetal. (2014) F5 HERIGEER)
1) R R = 2 0 e 4 vy I T AR A 1 e SR sk
. Kumar et al. (2011) RILHJHE 25| #
EN SN et N A S ERD WS & EIVAERE =R A i)
HIRE S, RN SOD Fl CAT Hiadin. Sl
% 3.316 A M #E R HES SOD. CAT g inE

1746 EER

Iy IX T B G BRI AT 2 R PR AR 36 AT BRI
£ KEGG 732 kI 5 se &AW AH K
g A 3 %, ol GPIEE S L. TCA
TEIA AR B R IR A5, GPI 4 78 & i R b i 4
JEE S ZAEE 1 Ecm33 1 LARK 11 41 ff BE AR 55
(Pardo et al. 2004) , TCA G 1F B 40 iy
F R AR T N0 M 4R fe = AT AR
(Cavalcanti et al. 2014) , FEEZfE I FE AR
PR 11 PR B BT DA 0k X R R 3 R
ROS #1151 (Zhang et al. 2017) , SZIE 25 {3
HEMHENTERRY, X 3 K@K =i
M T RA T Nl (Deng et al. 2020) , |H]
BF T IX 3 4ciE AL 5 Rl & 3.316 i
#EAE SR . Nasution et al. (2015) i R 4
S T A Tl I TR LI i 2 TR B T 1Y) dlfig 2
(Rl 5y 1 BRI BRI i #5M . Postmus et al.
(2008) & FILAE TR b 30 IR A PR i 13 A2 B 3
E I BAEAMRUHA A TR B8N 5-10 £%.
it 3.316 AW #MEE AT e mREEE,
{HE B — RS K FEEHEATE R,
X T 5 S AT A A I .

i CLZ ) S A5 SH2. CBS513.88.
ATCC1015 BEMRIE R 45 Bt AT bhse, I 2
% 3.316 B HEILH 15 4% contig, 5B HHE
ATCC1015 ¥) contigs ZUE A, i BHIZ bk
() JE DR 40 2 W A i FH T R R A1y B (Baker
2006) , H GC HE N 49.21% 5 HAh 3 fhH
N GC ZEAHY, BLAIZFE Pk DNA XUE
FROEA G ETE (FREHESE 2012) , H tRNA
SEEEME SH2 S EM Y Hm T HAh 2
PRI, WX AR S DA e )
5E (PRERETE 2018) , I HAFFIHAE N st
RLIATE ¥+ EE (Andersen et al. 2011)

(£ 6) .

A 5T R FH 4 32 DR 2H 0 5 A S5 T 4

YA EE 3.316 LB RE AN AC U D) B AL
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Table 6 Comparison of genomes of four Aspergillus niger strains

LR H R AE M 3.316 MM A SH2 H % CcBS513.88 =il % ATCC1015
Genome characteristics Aspergillus niger Aspergillus niger Aspergillus niger Aspergillus niger
3.316 SH2 CBS513.88 ATCC1015
Contigs &%, scaffolds =t %} 15 contigs 349 contigs 19 scaffolds 24 contigs
Contigs or scaffolds
GC & & 49.21 50.26 49.50 50.31
GC content (%)
tRNA M4 280 273 238 257
Number of tRNA
ATV R, B2 KkEREREER, i Altered sterol composition renders yeast

W 4 B DR AH D B TR 43 i & SR S G S T
W 1 2H 2 AT T R B R il B
i #44RE PE TT g 5 P A A 2 TR A A ) B Ak
B (soD) . idEALEEE (CAT) AHEVIELR,
IX R Uk 2D Tl A T AR T 1 v U R A
L2 | i R R T ot o 1) v RERE A v A 7
FRAS ) BB LA R IR A B TR Pk, AT A SR
8 3.316 M e PR BE 0 RN T 505
B 5 RS A R A 3.316 A EEE L.
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