
Biological and comparative genomic characterization of Staphylococcus aureus phage SJP49-2 and its effects on biofilm biomass
Additional file 1: Supplementary tables and figures
Table S1. Sequencing and assembly characteristics of P49-2 and SJP49-2.
	Metric
	Host strain P49-2
	Phage SJP49-2

	Sequencing sample ID
	P49_2
	SJP49_2

	NCBI accession (database)
	JCFQZX010000000 (WGS v01)
	QB220577 (GenBank)

	Sequencing mode
	PE 2×150 bp
	PE 2×250 bp

	Raw reads
	7818262
	4922614

	Raw-read Q30 (%)
	96.54
	91.21

	High-quality data (bp)
	1144829689
	1125702666

	Assembly length (bp)
	2720755
	44239

	GC content (%)
	32.71
	35.38

	Assembly structure
	14 contigs / 10 scaffolds
	One 44239 bp sequence

	Scaffold N50 (bp)
	614552
	—

	Sequencing depth
	420×
	—

	CheckM completeness (%)
	99.51
	Not applicable

	Predicted ORFs
	2518
	69

	Summed CDS-length ratio (%)
	83.63
	93.68

	Raw read pairs
	3909131
	2461307

	Raw bases (bp)
	—
	1202676533

	Filtered individual reads
	7625172
	4754702

	Filtered read pairs
	3812586
	2377351

	Read retention (%)
	97.53
	96.59

	Base retention (%)
	—
	93.60

	Filtered Q20 / Q30 (%)
	—
	98.01 / 93.34

	Observed raw read lengths (nt)
	—
	150-251

	Observed filtered read lengths (nt)
	—
	50-251

	Ambiguous bases in phage assembly
	—
	0

	Union CDS coverage (bp / %)
	—
	41198 / 93.13

	Bases outside predicted CDS intervals
	—
	3041

	CDS overlap counted more than once (bp)
	—
	244


Read counts and nucleotide totals were calculated from FASTQ files. Individual-read counts include both mates; read pairs count each R1/R2 pair once. GC content was calculated from the assembled sequence. The summed CDS-length ratio includes overlapping positions, whereas union CDS coverage counts each position once. A dash indicates a value not reported or not applicable.
Table S2. Genome characteristics of the 19 reference Staphylococcus aureus phages.
	No.
	Phage
	NCBI accession
	Country of origin
	Genome length (bp)
	GC (%)

	1
	DW2
	KJ140076.1
	Ireland
	41941
	35.98

	2
	Hesat
	OP947204.1
	Italy
	43129
	35.11

	3
	vB_SauS_760
	OM439669.1
	Argentina
	42788
	35.35

	4
	vB_SauS_I73
	OM439672.1
	Argentina
	43575
	35.09

	5
	8490
	PP098625.1
	Unspecified
	42839
	35.27

	6
	DSP07
	MZ041098.1
	Unspecified
	42483
	35.25

	7
	ECel-2020q
	CP062462.1
	Unspecified
	42844
	34.95

	8
	B122
	MK290764.1
	Czech Republic
	43108
	34.99

	9
	vB_SauS_Mh1
	OM439673.1
	Argentina
	43800
	35.09

	10
	StauST398-3
	JQ973847.1
	France
	41392
	35.60

	11
	ECel-2020l
	CP062422.1
	Unspecified
	43478
	34.56

	12
	Sebago
	MK618716.1
	United States
	43878
	35.31

	13
	Rosita
	PP197657.1
	Unspecified
	44221
	34.90

	14
	vB_SauS_26
	PP544178.1
	Unspecified
	42061
	34.71

	15
	phiJB
	KT344895.1
	Czech Republic
	43012
	34.73

	16
	ASZ22RN
	ON513432.1
	Poland
	43579
	35.30

	17
	IME1364_02
	MW238767.1
	China
	42338
	35.22

	18
	vB_SauS_287
	OM439663.1
	Argentina
	43134
	34.75

	19
	EMS30
	PX270300.1
	Turkey
	42917
	35.04


Reference numbers follow the order of the reference FASTA files. All references are complete genomes with Staphylococcus aureus recorded as the host. Unspecified indicates that country of origin was not provided in the GenBank record. Reference classification follows the GenBank records at the time of download.
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Figure S1. Phage lysis profiles of the tested strains.
Blue indicates lysis and light gray indicates an unmarked entry. Columns identify phages and rows identify the tested strains. Strain identifiers are retained as recorded.
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Figure S2. Bubble plot of KEGG functional annotation categories in phage SJP49-2.
The x-axis and bubble area represent annotation entry counts; labels beside bubbles give the exact counts. Colors distinguish BRITE hierarchies, genetic information processing, metabolism, and unclassified categories. Protein families related to genetic information processing contain five entries, replication and repair contain three entries, and each other displayed category contains one entry. These counts summarize category assignments from five KEGG-annotated ORFs; an ORF may contribute to more than one category. The plot displays functional annotation counts.
Table S3. PhageScope annotation evidence for candidate lifestyle-associated genes in SJP49-2.
	Protein ID
	Coordinates (bp)
	Strand
	Length (aa)
	Protein product annotation
	Annotation source

	SJP49_2_28
	25989–27374
	-
	461
	recombinase activity
	eggNOG-mapper

	SJP49_2_33
	30131–30346
	+
	71
	transcriptional repressor
	Iterative search

	SJP49_2_36
	31695–32444
	+
	249
	AntA/AntB antirepressor
	eggNOG-mapper


Annotation source: PhageScope. The analyzed sequence was the 44,239 bp assembled genome of SJP49-2, containing 69 predicted ORFs.
Coordinates refer to the SJP49-2 genome (original sequencing sample identifier SJP49_2) and are 1-based inclusive intervals; protein lengths exclude the termination codon. Protein identifiers, product annotations, and annotation sources are reproduced from the functional annotations. These genes provide candidate lifestyle-associated evidence; the transcriptional repressor annotation of SJP49_2_33 alone does not establish that it is a CI-type lysogenic repressor.
SJP49_2_24 (19,576–21,450 bp, forward strand) was annotated as mannosyl-glycoprotein endo-beta-N-acetylglucosaminidase, a glycoside hydrolase, and was not included as lysogeny-associated candidate evidence in this table. GeneMarkS and PhageScope CDS sets are distinct; GeneMarkS SJP49_2_37 and PhageScope SJP49_2_36 share the same antirepressor coordinates. Additional file 4 records exact-coordinate matches.
Table S4. Software and analysis settings.
	Tool / resource
	Version
	Analysis
	Settings / purpose

	fastp
	0.20.0
	Phage read filtering
	Adapter removal; length threshold 50 bp; mean quality threshold 20

	SPAdes
	3.12.0
	Phage genome assembly
	De novo assembly

	Pilon
	1.18
	Assembly polishing
	Assembly correction

	GeneMarkS
	4.32
	CDS prediction
	69 predicted CDSs

	DIAMOND
	0.8.36
	NR / Swiss-Prot / eggNOG
	E < 1e-6; NR/Swiss-Prot best hit; eggNOG identity >30%, coverage ≥70% of either protein

	InterProScan / InterPro2GO
	5.28-67.0
	GO annotation
	Protein signatures and GO mapping

	map2slim
	0.14
	GO summarization
	Generic GO-slim set

	KAAS
	2.1
	KEGG annotation
	Bidirectional best hit

	Rfam
	14.1
	Noncoding RNA screening
	No ncRNA annotations detected

	PhageScope
	—
	Lifestyle / gene screening
	VFDB and CARD reference resources

	BLASTn
	2.13.0+
	Reference genome comparison
	blastn; E-value cutoff: 1e-10; max_target_seqs 50; max_hsps 100

	fastp
	0.23.1
	Host read filtering
	Quality filtering

	SPAdes
	3.15.4
	Host genome assembly
	Scaffolds >500 bp and mean depth >10


Table S5. Selected gene annotations and comparison between annotation sets.
	GeneMarkS CDS
	Coordinates (bp)
	NR evidence
	Exact-coordinate PhageScope evidence

	SJP49_2_24
	19576-21450 (+)
	YP_240843.1; Tail-associated cell-wall hydrolase; 93.91% identity
	SJP49_2_24; Mannosyl-glycoprotein endo-beta-N-acetylglucosaminidase

	SJP49_2_26
	23415-23963 (+)
	YP_009204279.1; Holin; 92.41% identity
	SJP49_2_26; COG5546 Small integral membrane protein

	SJP49_2_27
	23944-25389 (+)
	YP_009045055.1; Endolysin; 97.30% identity
	SJP49_2_27; Ami_2

	SJP49_2_28
	25989-27374 (-)
	YP_010080142.1; Integrase; 95.01% identity
	SJP49_2_28; recombinase activity

	SJP49_2_32
	29234-29935 (-)
	YP_240858.1; Transcriptional repressor; 98.99% identity
	SJP49_2_32; Peptidase S24-like

	SJP49_2_37
	31695-32444 (+)
	NP_803362.1; Anti-repressor; 98.39% identity
	SJP49_2_36; AntA/AntB antirepressor

	SJP49_2_54
	39177-39545 (+)
	NP_075488.1; Legacy label: Panton-Valentine leukocicin; 93.44% identity
	SJP49_2_54; PVL ORF-50-like family

	SJP49_2_55
	39549-39791 (+)
	YP_010083859.1; Legacy label: virulence associated; 97.50% identity
	SJP49_2_55; Phage Conserved Open Reading Frame 51

	SJP49_2_61
	41150-41683 (+)
	YP_239558.1; Na/K ATPase; conflicting dUTPase support; 93.22% identity
	SJP49_2_61; dUTPase


Full alignment coordinates, query coverage, E-values and Swiss-Prot / eggNOG / GO / KEGG support are retained in Additional file 4. Legacy product names are quoted as source evidence, not accepted as experimentally demonstrated functions. PVL ORF-50-like is not equivalent to identification of the two canonical PVL toxin components. Coordinate equality, rather than numeric suffix, is used for cross-source matching.
Table S6. BLASTn comparison of SJP49-2 with the 19 reference phage genomes.
	Reference
	Query coverage (%)
	Subject coverage (%)
	Top-HSP identity (%)
	Top-HSP length (nt)

	REF01_KJ140076
	72.7412
	76.7459
	94.587
	10253

	REF02_OP947204
	76.749
	78.6942
	86.892
	12466

	REF03_OM439669
	74.8502
	77.3722
	86.872
	14381

	REF04_OM439672
	73.0351
	74.9237
	89.624
	12433

	REF05_PP098625
	73.3787
	75.7908
	89.632
	12433

	REF06_MZ041098
	71.5929
	74.458
	86.624
	13233

	REF07_CP062462
	71.6494
	73.7279
	87.370
	17577

	REF08_MK290764
	67.3953
	69.0916
	88.162
	17554

	REF09_OM439673
	68.7516
	69.7055
	87.279
	17609

	REF10_JQ973847
	64.4816
	68.878
	93.005
	21715

	REF11_CP062422
	67.0992
	68.1632
	87.684
	12463

	REF12_MK618716
	65.0196
	65.5226
	93.927
	22064

	REF13_PP197657
	66.7307
	66.4933
	87.365
	12465

	REF14_PP544178
	65.6208
	68.8452
	85.161
	12467

	REF15_KT344895
	65.6141
	67.3184
	87.381
	12465

	REF16_ON513432
	66.2244
	66.9359
	86.919
	12468

	REF17_MW238767
	65.8469
	68.4704
	85.694
	12470

	REF18_OM439663
	64.095
	65.9132
	85.919
	14658

	REF19_PX270300
	63.6814
	65.4845
	85.946
	12473


Coverage is calculated from unions of aligned intervals across all reported HSPs. Top-HSP identity applies only to the highest-bit-score HSP. Neither quantity is ANI or VIRIDIC similarity, and no species threshold is applied. The underlying HSP file and exact command are included in Additional file 6.

image1.png
EERECHE

T T T T T T 1
(@) o o o o o
© (o) < ™ AN -~

(%) =k

80 A
70 A
0




image2.png
Q

U [logro(PFU/mML)]

ABEMOIRYEE 3

10

8 - O

6 -

4 -

5

0 -

\QQQ S D Q.QQ\ QQQ'\

(op

BN [logro(PFU/mL)]

10 A

mEIE 1 h

SN

N

mE (°C)

S

()

FHRRBUN [logro(PFU/ML)]

10 A

pHIE 1 h

(@)
pd

o
z

o
pd
T

4 ND

1 2 3 4 5 6 7 8 9 10 11 12 13

pH




image3.png
120

100

80

40

T T T
N~ © 'e}

[(Qw/ndd)otboy] 1f)x%

BJiE (min)




image4.png
TREFREE

SHiRXIheEsR b CARDHZSH1$23)
35 -
30 A
25 A
&
20 - [
- o
15 - DUt
10 A
5 .
,- SN . -
-'@ &% % g\% @ "{'/@) -:{& . Q{%‘ _&%@ "2& ’Sg?
K & & TP L & & g
@”% @’ 45%} @ "3’ 2 ’@) ”g)

$




image5.png
Q

g HERE 44,239 bp
14
o
& GCa= 35.37%
Bt
mp 20 - FLORF 69
53
0 - . |:| [ 1 1 JRiSLL | 93.68%
ée 00 Q&O\' Q/CQO éOC’)
\é\éo \J*‘ QQ)
S (%)
GOINEES 2L
10 ~
8- I YT
@ ST
i}
Wk
Bt
H
<
%
&)
B
5>





image6.png
ODesoo

0.0 -

SCMODé6oo

—e— MOI 1000
—— MOI 100

100

150

BJiE (min)

200

250 300

—4&— MOI 10
—0— MOI 1

N -
o N
1 1

o
(o]
1

o
~
1

AODeoo = OD(t) - OD(0)
S >

©
o
1

~¥— MOI 0.1
- R

1EXIZ4H0 minfIZT(L

100 150 200

AJiE (min)

250

300




image7.png
ZEEREIRIFSE (ODeoo)

3.5 1

3.0 A

2.5 -

2.0 -

1.5 -

1.0 -

0.5 1

EPIEIRRZ R

FEREIRFE (ODsoo)

0.0

3.5 1

3.0 A

2.5 A

2.0 -

1.5 -

1.0 -

0.5 1

SR REYIHIR

0.0

o
N

IR (PFU/mML)




image8.png
EI£IHY loguo {H

10 -

—e— MOI 1000 —m— MOI100 —A— MOI10 -@- YJHB

2 4
A31E] (h)

(@)
oo




image9.png
H1-2

P68-1

P223-1

B59-1

C18-2

G6-2

164-1

F23-1

19-1

F27-2

192-1

P9-2

<
%o
N7
S
So
S
6:7

121-2
N26-2
P231-2
P20-1
P78-1
7]49-2

P206-1

o1
@

F50-1

T
o
N

P127-1

n
R
N

P33-2

P29-2

P43-2

137-2

7154-2

-
oo [ I

185
F5-1
o+ [
A89-1
s [
o+ [
F16-2
- [
o N N
o2 [

B Lysis Unmarked

197-2

P38-1

P80-1

P24
P102-1
116-2
173-2
183-2
140-2
126-2
F24-1
166-2
P204-1
123-2
152-1
P79-2
133-1
H5

158
P232
F22-1

184-2




image10.png
B cos

SJP49 2 10kp - | oher
- [l GC content
Length: 44,239 bp B GCskew+

30 koo ) : . B GC skew-
rd





image11.png
KEGG functional annotation

Protein families: genetic
information processing

Replication and repair

Xenobiotics biodegradation
and metabolism

Nucleotide metabolism

Unclassified: metabolism

Unclassified: genetic
information processing

O 1

O 1

O 1

O 1

Classification
KEGG

B BRITE hierarchies

[] Genetic information

processing
@:s

] Metabolism

[] Unclassified

Count

@ 1
Q
s i s s @

Annotation count




image12.jpg
(20 strains) (383 gene clusters)

I,‘;I:I)I‘”I‘Hll 'f" Ul '| I
|‘|‘ Ifl ll I\I| | "’ " |I|| r !
i M "

t ‘;"I flf II/ |‘qu JI| | l ‘Illlll |





image13.png
Pan-genome composition of 20 phages

383

gene clusters

B Core

11 clusters (2.87%)
20 of 20 genomes

Soft-core

1 cluster (0.26%)
19 of 20 genomes

Shell

133 clusters (34.73%)
3—18 of 20 genomes

Cloud

238 clusters (62.14%)
1-2 of 20 genomes





PS49-2

ÊÉ¾úÌåÑÐ¾¿ÂÛÎÄ

µÚ

1

Ò³

½ð»ÆÉ«ÆÏÌÑÇò¾úÊÉ¾úÌå

PS49-2

µÄÉúÎïÑ§Óë»ùÒò

×é

ÌØÕ÷¼°

Æä¿¹ÉúÎï±»Ä¤ºÍÅ£Èâ±íÃæÉúÎï·À¿ØÇ±Á¦

ÕªÒª

Ä¿µÄ

¶Ô½ð»ÆÉ«ÆÏÌÑÇò¾úÊÉ¾úÌå

PS49-2

½øÐÐ±íÕ÷£¬ÆÀ¼ÛÆä¶ÔËÞÖ÷¾ú¸¡ÓÎÉú³¤¡¢ÉúÎï±»Ä¤ÐÎ

³ÉºÍÒÑÐÎ³ÉÉúÎï±»Ä¤µÄÓ°Ïì£¬²¢¿¼²ìÆäÔÚÅ£Èâ±íÃæÄ£ÐÍÖÐµÄÉúÎï·À¿ØÇ±Á¦¡£

·½·¨

ÒÔ½ð»ÆÉ«ÆÏÌÑÇò¾ú

P49-2

ÎªËÞÖ÷¾ú£¬ÕûÀíÊÉ¾úÌåËÞÖ÷·¶Î§¡¢²»Í¬

MOI

ÖÕµãÐ§¼Û¡¢ÎÂ

¶ÈºÍ

pH

´¦ÀíºóÐ§¼Û¡¢ÔöÖ³¶¯Á¦Ñ§¡¢ÉúÎï±»Ä¤¼°Å£Èâ±íÃæÄ£ÐÍÊý¾Ý¡£Á½ÑùÆ·²ÉÓÃ

Illumina

NovaSeq

Ë«¶Ë²âÐò£¬¾­

fastp

ÖÊ¿Ø¡¢

SPAdes

×é×°ºÍ

Pilon

Ð£Õý£¬Ê¹ÓÃ

GeneMarkS

Ô¤²â±àÂë»ùÒò

²¢½øÐÐ¹¦ÄÜ×¢ÊÍ¡£²ÉÓÃ

PhageScope

É¸²éÊÉ¾úÌå¶¾Á¦Òò×Ó¼°¿¹¾úÒ©ÎïÄÍÒ©Ïà¹Ø»ùÒò£¬²¢Ô¤²âÆä

Éú»î·½Ê½¡£

½á¹û

PS49-2

¿ÉÁÑ½â

92

Öê½ð»ÆÉ«ÆÏÌÑÇò¾úÖÐµÄ

64

Öê£¬ÁÑ½âÂÊÎª

69.57%

¡£

MOI

Îª

100

Ê±ÖÕ

µãÐ§¼Û×î¸ß£¬Îª

8.75

×

10

8

PFU/mL

¡£ÎÂ¶È¼°

pH

´¦Àí

1

h

ºó£¬

50

?

¼°ÒÔÉÏ×éÐ§¼Û½ÏµÍ£¬

pH

6

—

8

×é²ÐÓàÐ§¼Û½Ï¸ß¡£ÔöÖ³ÇúÏßÓÚ

80

min

´ïµ½·åÖµ¡£

300

min

Ê±£¬

MOI

Îª

1000

ºÍ

100

×éÏà¶Ô¸÷×Ô

ÆðµãµÄ

?

OD600

·Ö±ðÎª

-

0.001

ºÍ

0.010

£¬¶ÔÕÕÎª

1.249

¡£

MOI

Îª

1000

Ê±ÉúÎï±»Ä¤ÐÎ³ÉÏà¹ØÎü¹â

¶È½Ï¶ÔÕÕ½µµÍ

79.36%

£»

10

8

PFU/mL

´¦ÀíºóÒÑÐÎ³ÉÉúÎï±»Ä¤µÄ½á¾§×ÏÐÅºÅ½µµÍ

94.80%

¡£Å£ÈâÄ£

ÐÍÖÐ£¬ÒÔ¸÷×é½ÓÖÖºó

0

h

¾úÊýÎª»ùÏß£¬

8

h

Ê±

MOI

Îª

1000

¡¢

100

ºÍ

10

×éµÄ¶ÔÊýÔö³¤Á¿·Ö±ð½Ï¶Ô

ÕÕµÍ

0.45

¡¢

0.27

ºÍ

0.16

¡£ËÞÖ÷¾ú¿ò¼Ü»ùÒò×é³¤

2,720,755

bp

£¬Ô¤²â

2,518

¸ö

ORF

£»ÊÉ¾úÌå×é×°

³¤¶ÈÎª

44,239

bp

£¬

GC

º¬Á¿

35.37%

£¬Ô¤²â

69

¸ö

ORF

¡£

PhageScope

Î´¼ì³ö¶¾Á¦Òò×Ó»ò¿¹¾úÒ©Îï

ÄÍÒ©Ïà¹Ø»ùÒò£¬Éú»î·½Ê½Ô¤²âÎªÎÂºÍÐÍ¡£

½áÂÛ

PS49-2

¿ÉÒÖÖÆËÞÖ÷¾ú¸¡ÓÎÉú³¤ºÍÉúÎï±»Ä¤ÐÎ³É£¬½µµÍÒÑÐÎ³ÉÉúÎï±»Ä¤µÄ¸½×ÅÉúÎï

Á¿£¬²¢ÑÓ»ºÃð¾úÅ£ÈâÈË¹¤½ÓÖÖÄ£ÐÍÖÐµÄ¾úÊýÔö³¤¡£Î´¼ì³öÒÑÖª¶¾Á¦Òò×Ó¼°ÄÍÒ©Ïà¹Ø»ùÒòÎªÆäºó

Ðø¿ª·¢Ìá¹©ÁËÓÐÀûµÄ»ùÒò×éÒÀ¾Ý£»ÎÂºÍÉú»îÊ·Ô¤²âÌáÊ¾Ó¦ÓÃÇ°ÈÔÐèÑéÖ¤ÈÜÔ­»¯ÄÜÁ¦Óë»ùÒò×ªÒÆ

·çÏÕ¡£

¹Ø¼ü´Ê

½ð»ÆÉ«ÆÏÌÑÇò¾ú£»ÊÉ¾úÌå

PS49-2

£»ÉúÎï±»Ä¤£»»ùÒò×é£»Å£Èâ±íÃæ£»ÉúÎï·À¿Ø

1

ÒýÑÔ

½ð»ÆÉ«ÆÏÌÑÇò¾ú£¨

Staphylococcus

aureus

£©ÊÇÊ³Æ·Î¢ÉúÎïÎÛÈ¾·À¿ØµÄÖØÒª¶ÔÏó¡£Ï¸¾úÔÚ¸¡

ÓÎºÍÉúÎï±»Ä¤×´Ì¬ÏÂ¾ßÓÐ²»Í¬µÄÉúÀíÌØÕ÷£¬Ê³Æ·»ùÖÊÒ²»áÓ°Ïì¸ÉÔ¤´ëÊ©µÄ×÷ÓÃÐ§¹û¡£½«¸¡ÓÎ

¾ú¡¢ÉúÎï±»Ä¤¼°Å£ÈâÄ£ÐÍÏà½áºÏ£¬¿É´Ó²»Í¬²ãÃæÆÀ¼Û½ð»ÆÉ«ÆÏÌÑÇò¾ú·À¿Ø²ßÂÔµÄÓ¦ÓÃÇ±Á¦¡£

[1,2]

ÊÉ¾úÌåÍ¨¹ýÊ¶±ð²¢¸ÐÈ¾ÊÊÒËËÞÖ÷·¢»ÓÒÖ¾ú×÷ÓÃ£¬ÒÑ±»ÓÃÓÚÌ½Ë÷½ð»ÆÉ«ÆÏÌÑÇò¾úµÄÊ³Æ··À¿Ø

²ßÂÔ¡£¼ÈÍùÑÐ¾¿½«ÊÉ¾úÌåÉúÎïÑ§ÌØÕ÷¡¢»ùÒò×é·ÖÎöÓëÉúÎï±»Ä¤»òÅ£ÈâÄ£ÐÍ½áºÏ£¬ÐÎ³ÉÁË´Ó»ù´¡

±íÕ÷µ½Ó¦ÓÃÆÀ¼ÛµÄÑÐ¾¿Â·¾¶¡£

[1,2]

ËÞÖ÷·¶Î§ÊÇÉ¸Ñ¡ºòÑ¡ÊÉ¾úÌåµÄÖØÒªÖ¸±ê£¬ÁÑ½â±íÐÍºÍ³É°ß

Ð§ÂÊ·Ö±ðÌá¹©¾úÖêÃô¸ÐÐÔÓë¸ÐÈ¾ÔöÖ³Ð§ÂÊµÄÐÅÏ¢¡£

[3]

