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Seasonal variation of bacterial community diversity in Yangshan Port

XUE Junzeng, XIAO Nanyan, WANG Qiong, WU Huixian "
Ballast water detecting lab of Shanghai Ocean University, Shanghai Ocean University, Shanghat 201306, China

Abstract: Yangshan Port is an international port with a complex water environment, located on an island more than 30
kilometers from mainland China. Human activities, such as port construction and shipping, have a great impact on the
environment around the port. Researchers have investigated and analyzed the archaeal diversity in the surface seawater of
Yangshan Port; however, the diversity of bacteria in Yangshan Port has not been studied in depth. Seasonal variation of
bacterial abundance and characteristics of community composition in Yangshan Port were investigated by using a high-
throughput sequencing approach. We explored the seasonal variation in dominant groups, total cultivable bacteria, and
relationships between microbes and environmental parameters. Results indicated that the density of total cultivable bacteria
in Yangshan Port was 1.2—9.1x10* CFU/mL, which was lower than in other offshore areas and ports. The density of total
cultivable bacteria was highest in summer, with a significant difference compared to the other three seasons; the order of
total cultivable bacteria across various seasons was summer > autumn > winter > spring. Results also indicated that the

dominant groups differed across seasons. Diversity analyses revealed the presence of Proteobacteria, Bacteroidetes, and
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Cyanobacteria. Dominant groups were y-proteobacteria and o-proteobacteria form autumn to spring, while Flavobacteriales
dominated in summer. Autumn and winter were dominated by the Halomonas and Pseudomonas genera that were replaced by
Synechococcus and Flavobacteriaceae in summer. The proportion of Halomonas was approximately 50% in autumn, winter,
and spring; Halomonas was the most competitive of the bacterial community groups, however, there were also seasonal
differences in its growth. Compared to the other three seasons, microbes were more abundant and diverse in summer; the
order of bacterial diversity across various seasons was summer > spring > winter > autumn. Bacterial community composition
was relatively simple with low levels of diversity throughout autumn and winter. Canonical correspondence analysis was used
to explore the relationship between microbes and environmental parameters of Yangshan Port. The most significant factors
affecting bacterial dominance were total organic carbon, salinity, chlorophyll-a, and temperature. Seasonal changes in
temperature, salinity, total organic carbon, and other important abiotic factors affected the bacterial biomass, community

composition, and dominant groups of microorganisms in Yangshan Port.

Key Words; Yangshan Port; bacteria; diversity; high-throughput sequencing
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T5 Y5, HErbs PE AN PR K AR B 7K 4 HE R LA B A VR B 36 A 0 RS A T RE S BUE AR, Bk
W g A AR R A 20 A 7 T T o AR AR R G A T AL AR 0, 245 9 T AR 25 AR G R R ) SR B R BE U
gyt AR AR A FA AR I AR SR RN T R RS AE 1 2B, T8 4RI VA S PR i R Pl AR Y
IR U 11 DA ) 2o P X DR s 11 R RS Tl ) A A PR 45 A 2 B RS R

] PN A2 3 A R T OO R AT TS, 44 2R 7R 3R 2 T 200 T SR R 22 I e v T
R A ) RSB AT U A 2 BRIV A b 3 A2 B FT Y FORE AL
BAFZIFN ) RIS DN A R 2 A A 22 502 ) A R R 1 A TR T R B
FEAEARBN I AR 1 s K P R R AL B SR 4 T (K RS 2 REME AT /D AR

LR K s 2 I Rt 1A A8 B Bl ik 30 22 km VR &% b Sy (1 KA I B ts 11 St A RO 1Y
SERAEWE X — 12 2RV A TL IR AK VLIRS K s ), Ve Vb 3 i K BRBE S 2242 ] i
B VPRI 230 T B RIS S5 ARG S RO WA 238 A X L TR 8 Y B R S K v vy vy T 22
REPEEAT LA AT HT 2 ELP5 R A4 20 TR 7E 9 14 SR ) 2 R i AR R ARIF 9T A I 50 17 1 o 38 o 00
AR 1L VS o 1 2R AT T 0 A B9 T A0 i 2 S R SRR 2L YRR, i — R IR T LS IR
FAVEZE S TR AN R R A SRR N TR R SC R T HAE e R B TS, ORIl
AR A= RIS g 32 LAt A3

1 #R7FE

L1 AR

KBTI U IR I ZE 1 AR Ak, 2 BT 2014 4 10 A (BKZE) (2015 4F 1 A (4 2F) (2015 4E 4 J
() M 2015 427 H () (e 1L /NF I AR (122.0°E,30.6°N ) SREAERE A (18] 1) o /KRRl 97K 3
R B KL R R AR pH) 235 AT SR RE IF 10 %, H4 R a MO AR I REVE ) GB17378.7—2007
DUSE AT AURBRAR R T W ARVE ) GB17378.4—2007 M . Bz fili I 2K B W 11 3% B8R IS A2 Ve /KRR &, 1 2
NI AR I 2% [0 PP R DR A TR A I 52 5 2
1.2 AL AL

A BESRFR A TE SR R 7K 2216 ~F- M Uk A 35 57 71 88 J7 i ( Hetero-trophic Bacterial 2216E Plate Count,
HPC) T4 ST BV S07E 30—300 2 ) 1 A, T4 BRT ¥4 T2 1 5037 45 ( Colony-Forming Units, CFU)
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1.3 #0449 DNA $2ECS IR
1.3.1  GUZEW SR Z] DNA $2HL

SRAE IR TR K AR 5 7 2 h PIIRTRLZ 3% [P S50 % 0, 57 RO FE i i A T AR . B 1 LIRE/K, 48 3 pm
F0.22 pm SEFLUEME (EME S e K AL EL ) PRYGLUE ST , 325 3 pum SALIEMEE,0.22 pum SRFLUEMEE L R R 2K 1
AWy T KB AR T B 0.22 pum JEBFERF] 1.5mL B0 WAL T 4905 05 , 7 B A -80°C 7k
FERYRUR 4 hy BUB YA VR G BOCR AR IR i 2008 (0 K B AR BY TR 7 B 0.22 wm 85 BT i 54 75 3|
1.5 mL KB O 3S DNA 738 $2 B0 & (IR AR W BORAT BRA 7)) X3 A= W1 i) DNA 47
PRI,

1.3.2  Z0E 16S rDNA [ PCR 4%

# DNA BB E 20ng/pl J51EN PCR AA, SR 5[4 515F (5'- GTGCCAGCMGCCGCGG-3") 1 907R
(5'-CCGTCAATTCMTTTRAGTTT-3") X} 4B 16SrRNA [ V4 1 V5 AR X gEA7 9 44 . PCR KRR & 20.0
pL:ddH,0 9.6 pL,dNTP (2.5mmol/L)2.0 wL,5xFastPfu Buffer 4.0 pL, Fast Pfu Polymerase 0.4 pL, AR (20
ng/nl)2.00 pL, 5% F(5 wmol/L) 1.00 pL, 5% R(5 wmol/L)1.00 pL, PCR JZ W #JF:98 °C 5min;98 C
30s,50 °C 30s,72°C 455,27 NMEFR;72°CHEMH 5 min, 2% BEIEFHEE RS B IKKE I PCR 724, ¥ 18 8 H A9 &4 5
AT IR S
1.3.3  Ilumina Y MiSeq £ 17

7E Tlumina 23 7 MiSeq - & I 45 21 09 SR B 5 X8 R0 91 A7 A 31, 5 i oA 3805 371 (b3l e 45 20 1
JEAABERE MR barcode X 231k & 52 % barcode HYFFES ) 2 174,569 4% 5 L5 41 (WG 850 9 kA7 5
PSR T i K > 300bp , TEEUIIRIE , -4 5 i > 25, HAE R IA SR E B A = 80% VL AL
FERIEH ) 162,116 4%, For 7 51 BE 7 301—400 bp 14 1 99.98% , 1155 )5 516 T )5 42 £ 15 B 40T
AR 1) T VBRI A 12 I LB 7 91 L B 36 BRAE AR OTU W] LUAT SR AEAEAS rP i E W R
1.4 Hdasrar

A 7K PR BT H6 B R AT 455 57 200 BR800 2 40 {45080 R % , SR T SPSS 16.0 1 {Fi#£4T One-way ANOVA ( Hf
AR i 27 255001 HEAT B B MR 5

iz FH Qiime (version 1.7.0) #EA7EH) 1 32 | 38 F Mothur 4% 4 (version 1.31.2) #1 uchime 771 2= BR i &
RS AR A TR S M B A R F 51, Mothur 3K 4F 7€ 97% W9 AH LK S F X ¢ 51 it 47 OTU
( Operational Taxonomic Units ) 25 7 BRI %2 A Silva( Release11.9) ' | 7E Qiime H1H ] BLAST (17
T BB AT HO Y BRAEA OTU REBFF A5 8.

K H FastTree B34 OTU B ERIFIIE R G R B . MG beta Z2REVER B4 T2 R K
(Hierarchical cluatering) Z3#r'>" | fdi AR AL 41472 UPGMA ( Unweighted pair group method with arithmetic
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mean) S EERPIRGEH (1 3) o ARAE45-RE AL DR = EREL, I FHAZ AT Mothur $CPFHY summary. single 7%,
FFFA 2 REVE RS B, 6045 . BEVE B 00 H M ACE H8 40 1 Chao #8640 ; 9% £ B HE ( Community
diversity ) FIFE%K Simpson g %73 F1 Shannon 5% .

2 HREHS

2.1 PRI IBUK A BERRIE

T LS A KR DY 2 AR A3 [ R 11.0—27.1°C , 3R B AR [l 17.4—21. 1, % i S 8 AR 1610.232—
0.352 wmol/L,pH ZZfkiH 8.02—8.80, F4k K a A2 fLH 0.42—1.80 pg/L, A PR L MEHE 2.13—11.86
mg/ L, ¥ LS TR BB A 19 28 A LR 7 i AR B 8 R 2R 40 3 a it s O 25 A0 A 4 L Bl DU 2= ok
R AR SRR a R HILBR I 2 [RIAETE 25 5 (P<0.05)

F1 FLBLEBKERER

Table 1 Yangshan Port seawater sample information

KA FHEH I K ik HhpE A 4R a B
Seasons Sampling Date  Temperature/°C Salinity DO/ ( pmol/L) pH Chl-a/ (pg/L) TOC/(mg/L)
2 Autumn 2014 410 H 20.3+0.2 19.7+0.1 0.262+0.000 8.80+0.01 1.29+0.01 11.86+0.01
2475 Winter 2015 4F 1 H 11.0 0.1 21.1+0.1 0.352+0.001 8.12+0.01 0.75+0.01 8.22+0.01
%2 Spring 2015 4% 4 H 14.9+0.2 19.3+0.2 0.253+0.001 8.02+0.01 0.42+0.01 5.21+£0.04
K7 Summer 2015 47 H 27.1x0.1 17.4 £0.1 0.232+0.001 8.21+0.01 1.80+0.01 2.13£0.02

22 WAEWFEES

P YRS RS R UL 2, 255 R o 1 L s TR S R i v P 55 3 A0 v A AR e A T
hTE A ZEMEZM KL AT BB 1.2—3.9%10" CFU /mlL, T & ZE 1 /K FE 5 40 880k 9.1x10° CFU/
mL; i OTU 0k 30759—43297 ,4 Z211 OTU S A8 b AN BH I . 53 75 25 50 Br 5 5% S 7 vl 355 57 40 o 555
BFEMATFEIN A =1 W Z [ AT P22 5 (P<0.05) o ¥ LIS W 38U 2R ity v vl 5 57 4 T B 80
WEETHMEY SRS ERES > KT > 45> HFE,

—_
3%
1

-~ 50000
o o~
e 00 2 40000 -
S~ s | )
g 2 % ) @ < 30000 |-
28 - )
K22 E £ 20000 |
BoX 4T £
=T [_gi 2 | I‘-'I Z 10000 -
0 1 0
FE BZ ®ZE A% FE BZ *®ZE A%
Spring Summer  Autumn Winter Spring Summer Autumn Winter

B2 HREE
Fig.2 Abundance of samples

2.3 WyRARAL B

BEi T L s VS O 2 Gl A R P A B LA 18 17,33 44,83 H, 142 B, 242 J&, 326 F; 1772843 5
AL 1] ( Proteobacteria 84.7%) . JUAFT 1 ] ( Bacteroidetes 8.8% ) | # ¥ '] ( Cyanobacteria 3.6% ) | it 28 1 ']
(Actinobacteria 2.5%) | J5& B [# [] ( Firmicutes 0.1% ) . 7% %% I [] ( Planctomycetes 0. 1%) . i 2k #F & []
( Deferribacteres 0.03% ) . 2% & B ] ( Elusimicrobia 0.03%) | 2 ¥ 1 1] ( Acidobacteria 0.03%) . J& 3 B 1]
( Verrucomicrobia 0.02% ) ZFEMUTE ] ( Gemmatimonadetes 0.01% ) %% B 5| '] ( Armatimonadetes 0.01% ) . Z5 i
FRIE B 1] ( Lentisphaerae 0.004% ) \NPL-UPA2 0.004% . 2% 25 B[] ( Chloroflexi 0.004% ) M2 Jig /& ( Spirochaetae
0.001%) . 73H 0.1%K) OTU JFFIFEHEAT BLAST LeXm A 15 2B DI 19 43 K205 B
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SRS LR IERE N v-ZETE 1 (y-proteobacteria 65.7% ) . a-“E T 1 ( a-proteobacteria 15.4%) B AT
( Flavobacteriales 8.5% ) 1 #: ( Cyanobacteria 3.6% ) Fll B-2ZJE T ( B-proteobacteria 3.5% ) HAFAE 125 1
kT A EMREERMICREIERN v IR E M oI E, R0 PSSR N BT M e AR 3 A
ZENT LA TR Y L B MU B 8 Halomonas , B 25 A 5T R R ER W5 A B Synechococcus F1 ¥ T 1 J&
Flavobacteriaceae , "R )E Halomonas A y-AETE W AN , £k PN TR RMAAE B, 422 [RIAPE B % FE B T RE M
RO HE R Ik 50.4% , i fE B 2R TR RAT 2.0% ; [Fl& T -2 I W BB B I 8 Pseudomonas TE4Z5  fkZ
I S e Y e 2 T B kR S P ) 3 i RER WS AT Synechococcus T8 ZEFE T & 12.6% , M FETE
K7 MKEMEZN ST EIMET 0.1% ; ¥ 1H)E Flavobacteriaceae 1475 FkZ MR Z= 1) & ¥ i (R T 5 2
FEmh B & i, VRIS (& 5B A M A A A — 3, 76 P v SR — 7, T B =R i A A i HE
MR R 2Z2BE R 5, ) A BORK A TR 2= 40 b A AR X — B BT BAR TR W S AR IH A7 25 7, Forh
Vibrio , Pseudoalteromonas 154255 1 5 T8k 2% | Halomonas TERKZE & 1 5 T4 2 | Tepidimonas (X AERKZE H B,

HARLH: PR

—| I A
| EENEI R |-
—H BN NI
I | -
I | -
- 'im
I | -
.. 'ha n

ES

= Halomonas @ Phyllobacteriaceae unclassified o Surface_1_norank

® Pseudomonas @ BALS58 marine group B Erythrobacter

o Synechococcus ®m Salinisphaera o Cyanobacteria norank
® Flavobacteriaceae uncultured = OM34 clade @ Thiobacillus

B Pseudoalteromonas B Candidatus Actinomarina B OM60(NORS) clade
® Pelagibacterium ® NS9 marine_group_norank O Caulobacter

® Rhodobacteraceae unclassified ~® Rhodococcus B Fluviicola

B Vibrio o SAR86 clade norank O Others

= Owenweeksia ® Litoricola

® Alithoeflea ® NS5 marine group

® Escherichia-Shigella m Sphingomonas

B8 Limnobacter @ Acinetobacter

B [ oktanella B Flavobacteriaceae unclassified

3 BEMAEBLLBRMBESN

Fig.3 Comparison of bacterial groups in each sample

2.4 FHEZFEEAEEL

BETE Z R B0 SRV = 8 FE RN 5 BE A 25 B A8 b, 1 LU S T Sl g /KR L RV AR PR R SR 3R 2,
SR BRI A Y Z R RS L R I 2 > R > &% > Bk, B R YREI b=, Uk
VIR 2 IR N 8 SRR s BRI 2 0 Rl 2 A X B — R AN S B 2R
PEFREEAR, b B ZRRE A9 ACE #5834 . Chao F85UH! Shannon F5 504 & T HAB Z 45 RE 5 kT K T HIEH T
fi ) Shannon F840 1.65—1.86 , M5 3.49 & T IHABR TR 2 1 4%, & ZFEVESE 208 o B 20
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R2 PAEBEESHMIER

Table 2 Bacterial diversity index

FE i i ACE #5%% Chao 1525 Shannon F§%% Simpson F5 %X
Sample No. ACE Chao Shannon Simpson
%% Spring 136 138 1.68 0.448
52 Summer 381 388 3.49 0.064
#Z Autumn 68 74 1.65 0.388
&2 Winter 75 74 1.86 0.322

2.5 BETEZRENE S PREE T b ST

2 Tl S BRSBTS 2 T 1 0 e 20 '3
J R TR AT T I AT ([ 4) | HEE I
o A S HE R B R (A 235010 D 0.821 i1 0.105, FREE B pH 4\
ATt 5 4 HE P B 22 1 (4R DG 22 55049 318 0.832 il
0.798 , %55 /5% 4 BRI IR Ty B 43 A #5545 AR ) iR B Chi-a
(U550 |6 A FRBEH Tt 4 2 o f ik 555 — HEF i HATHB
B R IEARSG 0.802, Hovk Ay 1 E M5 — TEAR G 0.762; 34 LS e
FHUR S (-0.909) FIELFE (-0.852) 55 —HERF 4l 1 °
U 538 pH(=0.058) IR (~0.522) 545 —H fg’ﬁ
AR AR , Bk & BN Z 45 BRI 7 i) Sea
BB AT , 45K 5 1 HE P 6] o B B AR 0T, 45 51 - i
SRR 43 A 5 A LR A B R ARG, SR
BEFIN4 3 a it OGS e 5 70 |
oAb 2 RE SR BB B | 225 5 W S R 5 R i 1o Lo
i SR BE RIS a i R IE MG, 540 B AT DL .

=N =] 3
=] iﬂiﬁ * Hﬂé o Fig.4 Canonical correspondence analysis of bacterial

3 ‘LT_I"[/Q communities

ERHEAES ARG, " R RN SR PE A S IR I B B S5, IO T % X I A A= W A A2 RS
IKAEZS IR O — s T BT R I T 1 SR AN T A BON 100—107 CFU/mL' 420 3 1) g 3 ] 3% 5% 40 7R
MBUN1.2—9.1x10° CFU/mL , A1 b HA T 32 5 1AL T8 K S (#3) WF 5T 26 I 8808 35 25 1A an ab

#3 JBEEHAEFEBSBLEE
Table 3 The total number of cultivable bacteria

T35, ESNY) ] FE SR AT S (x10* CFU/mL) E = DN

Areas Seasons Culturable total bacteria( x10* CFU/mL) References

B Apipii3 v HZ(20114£8 A) 175 [47]
KZE(20124E1 H) 167

AN STigiisd K (2006 4E 8 H) 120—260 [19]
KZ(20074E1 A) 40—80

Shmprs H HZE(20124E7 H) 300 [18]
KZ(20134E1 A) 120

PR L HZ(20124F7 H) 200 [18]
KZE(20134E1 H) 50

L H HZE(201547H) 9.1 A
KZ(20144E1 1) 2.7
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e LV ST T O e TR A 160—2900 me/L( AR FRAE ) | BEH I A o H K
WFZE R (29107 —10° mg/L) 0 oK PR B SR TR BRI W A A K R i R Y ) A v e
TR IR 22 R S5 K M o i B2 RERE O | AR PR A 7 T, W 5 5 A0 T O o 0 R 0 A2 R, S 38
IR A L At 2 s A TR K

F T3 P A S AT 10 2 5 AN TR S A A7 AN TR A 1 o P LL s K 2 0 R S TR T
SO B IX PR, Herh v B R DR 3R 5 LI AR IR KRR i P o AR TR R PR A SSRE ) S L B0 T 1
VEEKRE i oy TR EE T B AR S SRR SRtk o LA TR 2R, T — 5 2R 5 T P SNV A T
L ARSI RS SR B FEARRBIE S Bk KRB RN v WA o BB, H
LR N BT B, USRI A T 22 5%

MAEVE ZREVE S IR EE N ARG 7 Mr 2 2R aT LA H | LU M SRR & W 1) o A 228 5 ERE AR AL
B B IEAEOC , TR R 0 A BB S AR o S REIEMAK, KEE 3 T T EMHBLR B
o RBL L R 3 A ISR 18 R 25 e ity B oy LI 24 58.5%—T73.4% , IR IR A TR IR IR, 55 5%
IRV T AR X BARAKCOE ) AR A S R GE T, MK IRLIE | B 078 3% 55 J2 582 ) 40 1 v 43 114 e
FRR ) FERBEERVE SRR R4 2, BAT AR SR (38 R AE J , X | 56 B R A S 4 3 1o 9
R B PR R 0 ORI BB ORI SERE ; SIS TR AT AL TARREARAKOF- , 17 2 5 7 40 0 114
A2 BB (5L AP R 75 R R TR B, A LIS BE T i i, EL ¥ B RE PR IR AR R —FR 3 TR T v
T, REAEMRIR T RAF AR (R i R 7 A A KA, U I B i 326, e - 2 i
20 R P DI SIS AR 1 B S A 2 Ak, 8 P B R B B s 0l R B A 0 B A B AT B S AR X B R
Ve SRR R, WM B HERRERIE A AN 2RO IR A . B Z A Bk WKl B T, 1 T 240
PR AUBT PR CIRE J1 2 M 58 s AR R a B AL T B R KCP I BRI A /K i S 4 Bl RS | TR 9 o
TERZFACHE IRERIRDL TR BE i 2 (15 LABGE: | BRI V7 i A0 A MO 1 40 LA B 17 i S P ik
PRI B DL RS (25 b IR AN R AR A BB A I, R A R Ry SR B e 240 T R S 7 240 T A 3 A0 400 S AR o
FERRE T MO BER AR . Hh BRI AN Synechococcus JEiEFH 7 AR M REDS 19 B 240 0%, 21l
PERRIZE I A 0 i R ks Y 7R R B S 0 KR T = 1A R S AR R R AT A TR
REEHAK, HRFEANT Agawin N F Du Rand 85 A7 355568 1 20 18 76 6 5 b 2B 49 (R A8 A E A7 5k
WF9E 4 RN AN 0 AR A 2 22 5 i TR AN 7 1 AN R, AR e dee e (L HH R A (3 A
— B, (Y R T AL B T2 R I i A0 R A A T R AR AR ST AR B R R S e, T
ATTIA A3 — 175 U2 P K B4 S5 AT K K IRLAE S = A T foe i, WA A BT 190 0645 T 5, 5 S50 A B O % B
PEAZERE, S350, BEE KR T, T 20 T BT AR AT RE 00 78 W i BT 181 55 S I 20 T L ol A ok 1 T3
RIS UR T HL3 BT T 2 1A DL AR D e SR A AR I e ok U, 305
TR KA, A AR 7 5 TR T HAT B D03 B L T 7 B P S A S 3R B A
fF 5 00 I P T 149 A 5 e MR B AR A AT 06T L T iR AR, AR SO SR S R B LR LR i
JNK il JBE 25 PR DR 118 2 A M e R R A AR 1) AR A AR TR W A T L e v AL LA B P R S
PRI REAFAE ] A 19 22 5 BRSE R W) ORI RE 1) -F o R BE R i 6 AN 1 S R A= M A K, 3
HHEBMARMN GIEFZERBR,

R T R O 2 R IR R — 2P B T Y AR PE LRI N K AR 3 T o L R T
M 50% , 55T LR VU 2= 20 T A v 1) 0 b 20 A 1 DU R R, B8 B0 I B e LR RS R Al i e, 2 7
LR AR T A T B PSSR  (HOH AR RS DL R R P22 5 . RV 2R S5 BRE IR T AR SR 20 B 45
HIR KA YR ) 0 A RS R RSG5 2= 5 R R B GO OG  IABE A OGP 4 R B B s Bk &
FEM L R B2 5 Bh oI J (3 2R A R B A R , o 3 5 SR AR AR IR
JEE AR LR A 5 g O BK A | LA S5 7 200 T A 32 81l R 3 0 BIR ) A DR 25 AN A, (L B T
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T ZI B B e R BE IR AR AR S (B R 2 RIS /K R B A, A5 A M B A S BB
P A 1) A AR DR BRI 0 3 IR I B RO BRUK P RIS FR KT BTt W IR BE T e, D A o 1100 e A
RE 1B Wi o AREEDCA 1 8 7 AR A A SR BR W 20 T R i B Aok B TR ML o B B A R AR IR Y
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