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Abstract: The aquaporin (AQP) gene family plays a crucial role in water transport and various
physiological processes in fungi. In this study, the members of the AQP family in Pleurotus
ostreatus (PoAQPs) were systematically identified using bioinformatics approaches, and their
physicochemical properties, subcellular localization, chromosomal distribution, phylogenetic
relationships, conserved motifs, and cis-regulatory elements of the promoters were analysed. The
relative expression levels of POAQPS were evaluated in various growth stages and under
waterlogging stress conditions using RT-qPCR. As a result, five members of the aquaporin
(PoAQPs) gene family in the genome of Pleurotus ostreatus were identified, which were
categorized into two subfamilies, classical aquaporins (AQPs) and aquaglyceroporins (AQGPs).
All members contained the MIP superfamily domain and exhibited the characteristic tertiary
structure of classical water channel proteins. The five POAQPS genes were distributed among four
chromosomes, and subcellular localization predictions indicated that these genes were located at
the cell membrane. Members within the same subfamily shared similar conserved motifs. The
promoter regions were enriched with numerous regulatory elements related to hormonal responses
and abiotic stress. RT-qPCR results revealed significant differences in the expression levels of
POAQPS genes in various growth stages and in response to waterlogging stress, with particularly
high expression during the fruiting body stage and after 8 hours of waterlogging stress. It is
suggested that POAQPs are involved in the regulation of the growth, the development of Pleurotus
ostreatus as well as the responses to abiotic stress. These findings offer valuable theoretical
insights into the mechanisms of water regulation in Pleurotus ostreatus and give support to the
breeding of stress-resistant varieties.
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R KN, AH R R R A A
(Agre et al. 2002), [ 1992 4E T4 R 4 E /K iE
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Tz % RS, R AR R T 4 A N ARk
R e I BVETE N SR W - K (L
(Chevriau et al. 2024), fEE R, AQPs FE 5
RS £ MK E 1 8 1 (aquaporin, AQP)HIZK-
“H 7M1 18 25 [ (aquaglyceroporins, AQGP), 1]
VR TEENEEAMIP)BRE, B
i85 K A rf %5 5 (Tanghe et al. 2006; Verma et
al. 2014), SAMFETERE EW T AQPs
hfe, ALIREREEE R Saccharomyces cerevisiae
(Xu & Zwiazek 2020) . f{[CHR%E Rhizopus delemar
(Turgeman et al. 2016) . JKFZGLE Botrytis cinerea
(An et al. 2016) P EEANHE Terfezia claveryi
(Navarro-Rodenas et al. 2012), UNFH E# & p
FAEMIKIEIBER A . S2HMKEIEE M (Agqyl
1 Aqy2)FNoK -H i 38 18 8 H (Fps1 1 Y{1054)
(Pettersson et al. 2005), H:r, Aqyl 58FIE %
AG, T Agy2 W2 5 k& 11 7 (Ahmadpour
et al. 2014), Fpsl 7EERFEERE A58 K JH ST
RAEAZ AR, 388 2 3458 20 B P H b g 7K F- >k
WA B E R A TEmBIEEANT,
G FEARLACR B o, TAERB BRI T
DR A2 15 T LA CH i (Tamés et al. 1999), 2%
i, FREE VEMEE” T TcAQPL A
INREIE L1z IK 5, LRESRIE CO,, X—IIREYS
AR BB b i 3 v S L3 AR AL % )
FH5&(Navarro-Rodenas et al. 2012),
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ke . REHMKCR . RTFRT LS B
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JoiaE S5 R AR IAAR S, PR A R T o B
PSR AQPs WFFE LB A, [ X fk
AR A TSR L A
WELERI N A

1 MBREF®

1.1 EHE. RIS

B Kz H- ATCC56271 FRufEEERRE i T
fe b Bh2EBe IR 5E Br . TRIzol F1 cDNA J
BRI B[4 TAEY TR (E) B A R
A]]. ABI 7300 A!%¢50 & & PCR Y (Thermo
Fisher Scientific 3 F]),
1.2 #HmaE

Fie BB 8T%MIHFTE . 12%5k H2 Fl 1% JR D
Jr IR has AR IE R, K B HIFE 60%, pH
7.0-7.5, B 50 g WEFREL, 121 °C
FEKE 3 WG, BT TAEG A G
MV EE — R, A 25 °CIEIR B =G Hh &%
%, PP KIE B E R aM . 18K %
I AbBE R, R 2e B TR S A AL B
L BRIRIK T e R 224k, JKIRAb AT [H]
WE 0, 4, 8 Fl 12 h, i e /KIZIE] 5 # K
B A KRB TOR S50 T kT, o
T ANIETG G o XRE M H- T 22 . SRR L 4/l
FBCA T AR B B S AT BORE , IRl 7EAS
[ 7K 352 B[] R X TR 22 AT HUORE . T A RE I 4
IR A VRAEBE, FHAF T80 °C MR VKA
H, DI IRELSc i . I S i 3 A
YreE e, USRS ny rl St fn] R P,
1.3 PoAQPs FIEMREE

M InterPro %{ ¥ (https://www.ebi.ac.uk/
interpro/entry/pfam/PF00230/curation/) T %% 7K ifi
M AQPs (PF00230)F &R hmm SCfF, M
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Ensembel £ 4f% 72 T 2 HE K M) H- 1 4 5k A 21
(GCA_000697685.1). i, cds Fl GFF3 %X
P S KRS B O H- A BE PR 2H 4R B S S F T
SCRIE 3 Thtools 4 H %) simple HMM  search
P A B S R TR R AR R R AT X, A5 2 ik
RS B ) B2 U 51 (Zeng et al. 2023), B
M NCBI i (https://www.ncbi.nlm.nih.gov/)
BB AQPs FMUUFSI, JHHH] BLAST T.
HikF7 X . % HMMER il BLAST 45 $H(s8
#, L4535 5 & PoAQPs HMH)F¥S. A CDD
(https://www.ncbi.nlm.nih.gov/Structure/cdd/wrps
b.cgi) 4 E RAT A B, FEARE FHHARS A MIP
HIGHE I
1.4 PoAQPs RIXMK I EMERFE NI
i H https://web.expasy.org/protparam/ i jil]
FEARFALTER; 5 Cell-Ploc2.0 (http://www.
csbio.sjtu.edu.cn/bioinf/Cell-PLoc-2/) %} 25 [ £ 7T
YA e AL T 5 43 ) SOPMA (https://npsa-
prabi.ibcp.fr/cgi-bin/npsa_automat.pl?page=npsa
sopma.html)FI SWISS-MODEL (https://swissmodel.
expasy.org/interactive) Tl £5 8 1 A — 4544 F11
=REH
1.5 PoAQPs KX R RFH DT
WRI\ELEM™BN 5 MEATFY, a2
A E R TE %) LT Y 7K T B SR T R A BT
MRS K BER . 1] MEGA11 #{-R R
RUREXS AQPs ZKk AR TSI M RGe itk
#, Bootstrap %4 1 000 #£47 H & (Kumar et al.

*1 REME PoAQPs £E A RT-qPCR 514
Table 1

2018), fHifH7EZ T H iTOL v6 (https:/itol.embl.
de/)F1 Adobe Illustrator 2023 A4S b AL
1.6 PoAQPs EEREMARTERF. F
BIERELM ST

it MEME 458 HF 91 40 Mast-
out XXM, FEH Tbtools #f4:(Chen et al. 2020)%}
motif FE1T A AL 53 #T . fdi ] TBTtools 3k, #a
ANZEERH R GIf3 SCAFFI 5 4> AQPs 2 5]
ID, FHLAL153] POAQPS FY Y (o 1A i & 43 A o
1.7 PoAQPs Ii=CAER T4 73

i3 Thtools {4 HL POAQPS 3 [K 1 Y
Hif 2 000 bp JAzh+/¥4, 7 Plantcare (http://

bioinformatics.psb.ugent.be/webtools/plantcare/ht

ml) H F A oo, EEEZ )5 Thtools
AT
1.8 RT-qPCR 73 #f

itk — L HT POAQPS [R5 4% 1 A 1Y
ke, ABF5EFH RT-qPCR 73047 T 5 PoAQPs
S AEAS TR A K B B AN [R] 7K 43 38 781 i a6 s ]
TR, RNA $EBGRF A0 I H
Fits Bz N EEAS ] % & I (R 2244 e L g/ T
SR TN SEAA) LA BAN [] 7K 433 80 iy 2 s [
(0. 4. 8F112h) F A S RNA, # K&
UL S 5l cDNA . 41 %F PoAQPs T4 2 1
FPHI NS BRI TRER S ER D, FIH
PR PCR AGHATY 3G . ARAEY T Ct
B, SRA 2T S IR R A 2k 2 (Jozefezuk
& Adjaye 2011),

Specific primers for RT-qPCR of POAQPS genes in Pleurotus ostreatus

HH 1D LR AR LS TSI
Gene ID Gene name Forward primer (5'—3’) Reverse primer (5'—3’)
KDQ32801 PoAQPs1 CCACGCGATCGACATCTTTG ATAATCCGCCGCGTAGGTAG
KDQ25901 PoAQPs2 TGGTGCCGCTTTGGTCTAC AAAGAGCCCAGCAGTGTTC
KDQ25940 PoAQPS3 CCGGTTGGAGTTGGGTTGAC CCCAGTACACCCAGTGATGTG
KDQ24900 PoAQPs4 CGGTGCGGCAATGAATACTG GCCAATACACCCAATGGTGC
KDQ28261 PoAQPSs5 GGGCTCACACTCTTCGTTGG CGGGCCGAGCCAATAAATCC
B-actin ATCCACGAGACAACATACAAC GATAGAACCACCAATCCAAA
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2.1 PoAQPs ZRIEM ML E KIBW MR
ST

44 HMM Fl BLAST X or#r, %
5%« PoAQPs J¥%1, CDD 45 B8/ Hr4h J i
XU () B AT AR MIP g5, oK HAK
A4 N PoAQPs1-PoAQPs5, PoAQPs K Jik
B 5L A FRAG I B A R BT (R 2), RO YR
HIFIH R —3, AT 173-277 aa ZIH];
PoAQPs -1 r 184 27.15 kDa, H:H PoAQPs3
R, 5 29.72kDa, PoAQPs4 /)N,
4 20.78 kDa; #1555 HL AL (pD A T 6.06
(PoAQPs1)-9.75 (PoAQPs4)Z[H]; Hi/K AT
0.479 (PoAQPs5)-0.661 (PoAQPs4); IV 4 fifl &
AT 7R, PoAQPs 3495 o T-4H i ikt
2.2 PoAQPs HKi&kR R R/ =RLEH 7T

PoAQPs H1 ) — 9% 45 4 5 e K ECH TR
(3= 3), b Jo R il e B K (40.56%—
50.55%), HJE o-12iE(34.44%-41.03%) FILE

< 2 PoAQPs Kk G HITB{L M R

155 (15.02%-24.10%) . i /1 SWISS-MODEL
B D FUM T PoAQPs F R AV B3 B = Gr 45
(B 1) XEETE IR Ot 6 485 IR ie
(TM1-TM6)AL %, I 5 N iEH IR (Loop A-E)
M, XPh R RS S5 FE T A PoAQPs
R ERE . BT 51 PoAQPs ¥ JE /R
LR NPA KEFF (Asn-Pro-Ala), 7T 2 4>
A IZiE (HB A1 HE) N 2 18], 3% )% ] fig
XU AR A G R, LR K T
B R PRV S YE . HAATEREMZE, PoAQPs2
F1 PoAQPsS [4H 4k C A % (Loop E)iL K,
PoAQPs4 JE/R T J4FH) Loop B FEfHZER,
PoAQPs1 Fil POAQPs4 7 TM4 il TM5 Z [1] 1 #H
HAERE E%, XTI REAEARR T
ESIPIN S
2.3 PoAQPs EFEXNIEMARKZLE N
T WA B2 N H- AQP % A B Y kA O
R, RBREEZA AWM bR ME R K
WIEE AT HT RE K BRI, #1k
Mo, KR EAY PoAQPs T 43Ry 2 4N 2%

Table 2 Physicochemical properties of POAQPs family members

M 1D FEWH EARIIKE oy fh AEHL G K 2 5 A3
Gene ID Gene name  Protein length (aa)  Molecular Isoelectric  Hydrophobicity ~ Subcellular location
weight (kDa)  point

KDQ32801 PoAQPsl 249 26.775 28 6.06 0.600 Aiffufi¥ Plasma membrane
KDQ25901 PoAQPs2 272 29.228 09 8.32 0.606 Aiffufi¥ Plasma membrane
KDQ25940  PoAQPS3 277 29.724 69 9.40 0.637 Aiffufi¥ Plasma membrane
KDQ24900 PoAQPs4 195 20.781 46 9.75 0.661 Aiffufi¥ Plasma membrane
KDQ28261  PoAQPs5 173 29.218 93 6.58 0.479 Aiffufi¥ Plasma membrane

#=3 HEME PoAQPs — RN

Table 3 Secondary structure analyses of POAQPs in Pleurotus ostreatus

HE[H 1D FER AR a-#2iE(Hh) TR H (Ce) AL (Ee)

Gene ID Gene name Alpha helix (%) Random coil (%) Extended strand (%)
KDQ32801 PoAQPsL 35.34 40.56 24.10

KDQ25901 PoAQPs2 35.66 42.28 22.06

KDQ25940 PoAQPS3 38.27 47.29 14.44

KDQ24900 PoAQPs4 41.03 41.03 17.95

KDQ28261 PoAQPSs5 34.43 50.55 15.02
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Fig. 1  Prediction of tertiary structure of the

PoAQPs in Pleurotus ostreatus.
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Fig. 2 Phylogenetic tree of AQPs in different species.
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2.4 PoAQPs K&K 5 Motif 7347

1 33 il MEME F1 TBTtools X244 i A
H PoAQPs #1T Motif 434, :Fuil i 8 4~ Motif
(Motif 1-Motif 8) (& 3). Mr&i s, &4
PoAQPs & T8 ¥ & Motif 2. Motif 3 Al
Motif 5, FEHi%x 2L Motif 7EKE 2 Ml H: PoAQPs
AR, RSFHERGR . REXRRRIEN
PoAQPs il H HA MY Motif, T Ef1Z
FEYIREG R, MIHLZ T, Motif 22780k
f) PoAQPs fEfE4E AR %E, HARZHY
FRGRFR, FECEAME A BT Motif £ Fl1 731
HFIERFEES, W PoAQPs] 1 PoAQPs5, 4y
Mrig s T RE R E AQPs F i AN [] Jili b3 7 435
W ERSEES 2R, it — s T Ge
FRPEIR ML THEL R,
2.5 PoAQPs FBIKELLSTHT

POAQPS X115 i b1 1 e e 14 5 v 43 Bt ke IR
(l 4), 51 PoAQPs 73 1i T 4 & tafk I, {1
& Chr4 . Chr8. Chrl0 #1 Chrll, H/MiIfA
5], Hrr, Chr10 ERET 2 4~ PoAQPs A
(POAQPs2 #I POAQPS3), TMiHAYL ik 1 H
FENL T —1> PoAQPs JE[H . PoAQPs it K 5 ji%
143X T A 3559 43 A AT B8 S B T 35k PR A il ke £
WEHEE R SR R VER, JUHJE Chrlo |
1) 22 JE R 43 A T BB 3R T AH G T e Ik R A e
WG, R T HAEREE A Wk 8 v i B R A
FH o 3432 A% Ja) (448 7 A R N B AR B ) -
JKE E A R A A S D Re R s dR A T
2.6 PoAQPs ik RINAE M T 574

PoAQPs & K Ji 8l ¥ IX 19 I =C A FH o 14 4
BTt 7~ T FLAE S R o Sy 4 e AR 35 i 1y v 11
TEIIRE, i@t PlantCARE %04 %% PoAQPs it
PRI_E3iE 2 000 bp B39 X VR FH oo 4R iR 47 i
W, FeBeow 12 PSRRI T, AdE G
AN N 70 3L AN 3 AN P RE = W72 S
LR A A . ARIRmA N . A EHSIRIR . B

RAREFAS . 25 TR AR MYBS G107
BBERCTEES . AR RN LKL MYBHvI
SEA LS TTH(E 5). XEETLIEAE POAQPS F [H
() B IR ELAA B s i — 3k, SR sk
FE R G5 W 5% ] g 3 1k 22 F AR W ads AR 2 W] R
R RN H 9 A K R F O R BT 3 B N . X
SE S B i — AR E PoAQPs BRI TEA [F] ¥k
FAFT IEEPLR R T HEL S
2.7 POAQPs HIZFRIE D #f

RT-qPCR 73 H7 7%, PoAQPs 3 PRI 7 A [fl £
KB BORIK A3 A8 S5 0F T IR 2 25
5o EAKERET, PoAQPsL, PoAQPs2 il
POAQPSS [k B MG N, F 78 AT LK
By BE3A B e i s (] 6A). FHELZ R, PoAQPS3
MRIBEENEE BT AR, R
T RB B B3 . LU g5 R K] PoAQPS
FE RS KA B SR TR BB B R R E AR
TE 7K 43 12 ) Wy 38 52 55 v (5] 6B), PoAQPSL .
POAQPs2. PoAQPs4 Fil POAQPSS 1535 i it
SeTHEREESEY, JFE 8 h FHAFIIEME, THZ
POAQPs5, 7F 12 h BMRIRPRRR e R IR K-
& W LA WK 43 3 v iy v A A 1 . A
., POAQPS3 131k I S B Seki e T 1
BH, IHTE 12 h AR A, XL PoAQPs
BN IR 7KF B 22 AL AT B R T B AT AE I 4
b1 P9 A0 7K AR b AR R 20 B R e ) O B
FH - DTS By 8 2 0 L N A 7K o3 A, ol A A
KAt i B AR 5. S K, PoAQPS
G I % AE R B BN 6] A Kk A B B RTK 43
i 360 B 3 e 7 v Y FR AR ORI T e R B 2
Ze 5o XU i —PARTT PoAQPs HYAEY)
SFUIREIRML T O R

3 Wi

TESNEYFIE T, AQPs AMUZS 541K
o Y F a8 MAERF 0 I B P, 3B 7E 240 i
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Fig. 3 Conserved motif analyses of POAQPs gene family members.
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Fig. 5 Analyses of promoter cis-acting elements of POAQPS gene family members in Pleurotus ostreatus.
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g, R eedfipeey RIIERORTE P<0.05, P<0.01, P<0.001, P<0.000 1 /K 2257 3%

Fig. 6 Analysis of POAQPS gene expression patterns in Pleurotus ostreatus under different growth stages (A)
and waterlogging stress (B). A: The relative expression levels of POAQPS at different growth stages, with M, P,
Y, and S representing the mycelium, primordium, young fruiting body, and mature fruiting body stages of
Pleurotus ostreatus, respectively. B: The relative expression levels of POAQPS under different waterlogging
stress durations. Data are presented as the mean + standard deviation (n=3). * Indicates significant differences

between groups, with *, ** *** and **** indicating significance levels of P<0.05, P<0.01, P<0.001, and
P<0.000 1, respectively.
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XPANRASE AR W AR R R PR E
BME ] (Maurel & Chrispeels 2001), 5721,
1 RIE AqyL Al Agy2 HG5ER T BRI BRI ¥ R
P (Tanghe et al. 2002); AQPS 1 Jik %51t
i Botrytis cinerea 4% & MG M A AL,
IESEOR IR R EEZ/EH(An et al. 2016),
PR TP AR IR R, CEERE
FLH % E Y AQPs, il & Aspergillus
niger 7 > (Laothanachareon € al. 2023). K%
Trichoderma atroviride 7 /|~(Amira et al. 2021), RZ*
Ganoderma lingzhi 5 N(AC2TF 2022), RAGRIIEH
Fusariumgraminearum 5 “~(T B E 2018), XLt
S50 AQPs EHEWAERKKAHE . MEEIE N KoK
Oy S A ) T RE ST B T Rl . ASHE
5% MK 2 A B PR 2 v B Bl 5 2 1 5 1> POAQPs
BHREGE G . RERKE 4 5 1 PoAQPs
S AR 28K I 5 H (AQP) Ak
i JE - H e E 2 FH(AQGP), X Fhr e 51 H
LR P A HRGE — B, Rk e I P A L R
() 3E A ) 8 BT — 5 1) 58 SF H (Chevriau
et al. 2024), FE—H 1K) Motif /M n T RE X
S LR SIAEAE 22 5, (HHLRSF Y NPA J)7
A RBULE T XS LA TIRE, WK Tiz
a0 3% P 38 15 M (Tornroth-Horsefield et al.
2006). PoAQPs X[ ji sl X 38 & A K 53k
A= Y 38 RH DG B PR A AR HIDT A, AR I e iz
BEIES, FW PoAQPs [N FK kS Sk He M
HARA Y a i

MIP 8 53 J 45 Fa) Sl e /K 3 3 28, 1 1) O B
ik, TR T AE AN RS b ) R Ak PR is
(Xiong et al. 2023). ZZEFIR A AETEF B IX L
PoAQPs HA &ML /K /-is i Tiae, IR
[FIPRBE A5 0F K P, [RIR, MIP 85K %
S5 KB S5 ) DR S M 7 ik LB B 1 7R R Ak A R
TRE T HAZOTIRE, WRES S T RS R M HXT 34
358 Jolp 360 0 W) SO RS R 5 B2 . POAQPs 7E — 4t 4
P B WS, JUHDE 6 MBS IR E A

NPA /5 (8 1), 1 NPA 5 BILEAE B IA M 27K
3 FE 1 RE A R AR R B B K A I A
BEL 11 J3% 7 (1938 53 (Murata et al. 2000; Hub & de
Groot 2008). X P& B R FPESCHE T HAEK
Gy ia A% D DIRE, TR I AR
IR R PR B E . R PoAQPs 5L 7F
REARGER LRI = B RS, (BRI
P G DX R Y 25 4 A8 S 0T R 5 HAE AR R R F B
Ba A B i aE N D RE A G . i,
PoAQPs2 F1 PoAQPs5 A4l C AR b Fids K 1Y
Loop E AJRE S T HAE ¥4 52 8 vh iy 45 2 2
fig, 1 PoAQPs4 HlR#1Y Loop B & {14514 ] i
T HARIR 9 2 IR B BUE S R Thhg . Xt
SEAE 1) 22 S4B T I BRI AR ROV R [ 2R
B 4 AN Th BE T SR BT A S BE ZRE M (Lee et
al. 1997), XL L5 A LB~ T PoAQPs
EY P EE A =2 I 1 b S el
RUETEENSE,

FERE B A0 B (4 A ) A= K B B K 433 781
H&MET, PoAQPs I [H 1 3 ik & i #oR
M, AW LI, PoAQPs Xt K 478 TSk By
Bk, RUEANIREAE 7 SLARMIE B A L
Aorh RN, X557 H A B
LR AQPs JEKTE & B il #& b iy Dy GEAH —
. BN, AQPSTEIRIEZ R B Z A K .
RIA% 53 A= 6 O] B B A8 Wi & T R o
FEF(Li et al. 2013; Nehls & Dietz 2014), [A]
i, AQPS I 5 IR BAR B W i 7 A F0 o3 -1z i ik
£ A & (Turgeman et al. 2016 ; Ding et al.
2018), IXFPILZAIREIR T AQPs TE A2 i
FERUK Sristi i oCs E R, X0 TR R 1
TARIEEARKET 2 XEE, KL F e
%1 F, PoAQPsl. PoAQPS2 . PoAQPs4 fil
POAQPSS &Rk BT ey s, If
1WA 8 h ik F g, Hr PoAQPS5 7 ia
12 h JEHAR R 0 o ity iy 452 = 7E HE
b EL TR (AN BRI B A il AQPs i I 7R
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ANEIRBE h dE R A P GE DR B B B,
m%m%%%mﬂﬂﬁ%%mmgmm»Xu&
Zwiazek 2020), SI[EIRT, AQPSTEAEY)EF E
DAL B P i A, A

HE A SR, P8 K 5 s ok
FL 5 TP A EA/EH (Lo et al. 2023;
Wang et al. 2024), UMK AR (AM) B 3 Al DL s
b WS A ) SRR ZR h PIPS R TIPS 5 J
PRIy eak, f kS 7K 43 SR 8 3 A (R 1
WESE 2022),

AHIF S 38 Bk AR AR D 25 T R A R B A
AP %2 H 5 4> PoAQPs, RGiKk B T BN
54 PoAQPs JET 2 MARMIEREE, ¥W&A
MIP HEZ R LS F 2 M AQPs — 225 F
fiE. IR POAQPs K RIFEKE Bz Ml HAS [ A= 4 By
&ﬂmﬁm“ o 0 Joiy 38 BF )R A AE 25 SR

, W] PoAQPs TEHE Kz M H- i) LA it [
m AR A Y R B AR . DRSS
BHH AQPs Gy s it TR LR, A
ff AT K O - 1 7K 43 I 43— BIL R RN G 5 B
iH AP RS AR YR . Kok, a2
AQPs T HEKIE S IR A B IR EEE NI, A
A PR AQPs 7E H I AL A TP IR,
MR B FH AR B B Rh B b & SR SR v e 1Y
E L

1B & TR

BIAENS . B RISERS | SRR RS
FUSICCHT; SIS SRUESCREE: 4BHL: 5
S WRTE: BT R TG
PIUIT: BN AHTHAR I
PG

UERUEN
VEFE 7 I SEANAF AT AT TR AR A i v 5%
NS VIE S
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