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VETEBUK AU 1555 DR 5 e 1) 4 B DR 2H %65 o I 4638 o3 i

ORI B IMRA MR RS KR B, 20K
(LR A SERBTFET, 4% 271000)

HWE . /KILE G (AQPs,aquaporins) & B X B RS FHRNAEEG LA FETH SR A RAXEIWO KRS AR TP HE
BAER . ABERA) A T #E L (Pyrus communis L. ¢ Bartlett” ) 3 R 208048 & i@ it A 12 85 F BEZ G EF L PAQPs A Rk
B A MEGA 6. 0.5 344 | R A AR A M E RS A FH # A A GSDS 2.0 #4347 L B 45 M 547 , MEME #2 5> i# 47 Motif
247, AgBase v2. 00 2 5 34T GO 9 #7 ; R A 2% RT-PCR FAAF R PcAQPs £ RAR A KN, SREAN HELLRM P
A 54 A PcAQPs R R, 348 AQP #5 AL 45 My 3 A= 4% 7 649 Motif 55> AR IB I W 45 M) B Z 41547 T 4~ PIP TIP \NIP
e SIPHFANERA%E, FRAARRLHENBR AREXLZRLEGERLZEHEM, GO AT LI, % 3 PcAQPs AR AH
HIZROFR ASMRHE LR L X FRRRFADFIE RREERERR B RG@IASBA LS AT
AHAREF, FEFLEREM, K S PAQPs AR LA E vt R E YA ERE M LARF LR Rk R F AR 6202
RARXBEEF ., GRALIE T EZL PAQPs Rt Aot S AT Z T A,

KEBIE . WAE AL RILE G AR RA A KA S

Identification and Expression Analysis of the AQPs
Gene Family in Pyrus communis

RAN Kun,SUN Yan,SUN Xiao-li, WEI Shu-wei, WANG Hong-wei,ZHANG Yong, WANG Shao-min
(Shandong Institute of Pomology ,Tai’an 271000 )

Abstract : Aquaporins ( AQPs ) are the members of the major intrinsic proteins( MIPs) family with extraordinary
ability to transport water,and play important roles in modulation of water relationships in plants. In this study, based
on the genome database of Pyrus communis L. ‘ Bartlett’ (http ://www. rosaceae. org/species/pyrus/pyrus_commu-
nis/genome_vl. 0) ,the AQPs gene family of Pyrus communis were identified and the sequences characteristic , phy-
logenetic trees, gene structure, GO function and expression profiles were analyzed. The phylogenetic tree was con-
structed using MEGA 6. 0. 5 software with neighbor-joining method. The structure of the genes were analyzed by GS-
DS 2. 0 software ,the motif was analyzed by MEME program, and GO analysis was carried by AgBase v2. 00 soft-
ware. Their expression patterns in different tissues were studied with semi RT-PCR. The results showed that there
were 54 PcAQPs genes which containing AQP feature domains and conserved motifs were identified systematically in
Pyrus communis. According to the gene structure, conserved domains and phylogeny relationship, the PcAQPs pro-
teins were classified into 4 subfamilies( PIP, TIP,NIP and SIP)and the structure difference was larger between dif-
ferent subfamily genes,however,the genes with close relationship cluster had similar structure. GO analysis showed
that the majority of PcAQPs gene had transporter activity, involved in substance transportation, stress response,
growth , metabolism and other biological processes,but there were obvious differences in cellular components and bi-

ological processes between different subfamily members. Semi RT-PCR results showed that most of PcAQPs genes
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were expressed in roots, stems, leaves, and fruits,,and the expression patterns of different genes and different subfam-

ilies were different. These results laid foundation for cloning and functional analysis of PcAQPs gene in Pyrus com-

munis.

Key words: Pyrus communis ;aquaporins ; whole genome analysis ; expression analysis

5 o e A A, B K o3 B e AR Y R I I Y
IBHERAR , J K ST e A Y 2N B ) 32 207 50
Z—o K3 N5 iz iy AW A 7 AT Ll i 3L
R A Y BGE B RUKFLE A s s, K
LA, RR/KGE B & ( AQPs, aquaporins ) , & 4H
Py R A TR T A A B X ) — 2K Rl e i
K FRN TSN, BA R R 2, 1
A B K 53 5 02 i 2 K o 1 AR R R T AR
e TRV R YRR 3 C R P A B EAE R, BESE
W], AQPs J& T MIP ( major intrinsic protein ) # %
15, % F i — i 23 ~ 31 kD BR K 5F T 4h,
AQPs i FLVF — 8N I 50 28 1o A1 MRS, G H I
CO, NH, JRZE Bl H,0,% | AR 51 5] J5k
FE AL B A [6], AQPs AT 43 Sk W I FEE 9 78 25
(TIPs, tonoplast intrinsic proteins ) | J5i J& PN 7€ 25
( PIPs, plasma membrane intrinsic proteins) , NOD26-
like PN 7E 45 4 ( NIPs, NOD26-like intrinsic proteins )
/NN FE S H (SIPs, small and basic intrinsic pro-
teins) % 4 MWK ED . AQPs AN AE I 5 48 1 )
KRR ERKEFSBEPEEEZWIEM, &
LA 50 FUE 3% iz i, A6k T 2L JE A= 4 30 v
7 A KBl 2R 1 S A B B E R 9
FEAEPRTE AQPs SAHYI R Fh 7 Wi & R I
SR I B M A5 Dy T A Y RE A5 T A
A5 AQPs (1875 P i 1y 45 3 58 JBih 38 7RV 2 A )
AQPs TEFEY) & & i F v HAT s 8 2 R A A
. O BRI ) SR, FE AR b i R Rk AQP BRI
REAS B2 /oy e 5k A A 9 X T 5 45 306 5% 8 3B 1Y it
0

PR S B E AR G A, 7 T S N A
ATz 534 I HLPR AR 0% 7 <RI R 1) S LR
K BAT W R & JERT R, 2014 4F, PHIHERL (Pyrus
communis L. ‘ Bartlett” ) J& K 40 I F 31 K1 5 W, A
AQPs FEHNF R R R 4L/ sdse 7 A", H
i, & T AQPs FUMFFETEAU g 7T S A XA M) h 8 22
TAEARAAE P P OFFEAR D 324, 3 i R AT Kb
AL AQPs SE ZIE DT 5T HIE . AWETER AR W)
FESAIINTR I M E VAL PeAQPs B XK,
MIER LK X PG IR PeAQPs FE 05 55 A () JE 1A

Z5H RO E (GO IRE A LU IR 4G BT OF
FE N TP AQP BN Z M5 g S R R
A R T AR T B & K o A HRCR A o H
AEEFNL,

1 RS 7%

L1

AWFFET 2014 AEAE AR R 52 B AR
VPN (7l 7/ P R 8T 3 Fi )
B EZB AR R B L LA B A% 0 s b 4
SRR AL BOITAE MR AR — AR AR RAR (25) O AR
FTWARTHEE, - 80°C IRAr# 11, LIMEFZEL RNA
HATH AR IE 0, VUTERL (Pyrus communis L.
‘Bartlett ) 4> 5& (K 20 B 48 T 2 T GDR %k ¥ &
(http://www. rosaceae. org/) '* . UFITF AAQPs Kt
K731 A2 1781 F 25 TAIR (http ://www. arabi-
dopsis. org/) "),
1.2 PcAQPs EEFRERERE

ST AT AL A DA R B, R A
BLAST %42 % , LL 2 AL AQP J% %] ( GenBank & 3% 5
BAB40142. 1) 1E 24 4 i) J¥ 51 $/ 47 A< # BLAST
(1e-003) 18 2, [A] i fifi I SMART T. E. (http://
smart. embl-heidelberg. de/) 57 Pi AL 4 FL K 41 3K
IS5 PSR ) R perl A2 07 16 25 A S 70 25 4y
HWRYE AT, G IF ER PR W R A
U7 F] B ExPASy Proteomics Server ( htip://
web. expasy. org/protparam/ ) Tl PE AL PcAQPs 4
B2 P8 0 BRAGPE BT, AL 45 B RN o M AR
A4l S5 i WoLF PSORT (hitp ://wolfpsort. org )
HEAT V20 7 57 B
1.3 REREWMBINEE

ffi /1 Clustal X FAFRTPEVERL PeAQPs 25 i1 T
FIERRIT A LT, R MEGA 6. 0.5 440 v 1 45
$£3%: ( NJ, neighbor-joining) ¥ R G K BM, KIS
M Bootstrap H & 1000 YK, i 1 FEALZ 5 LB
B REAERG IR
1.4 EREZH Motif & GO 5317

FIHT Perl 2 7 At P ERUBE R 20 5 B OCHF (as-
sembly off3 file) , ¥ AQP F: K i) 25 #4915 B, Al
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GSDS 2. 0(http;//gsds. cbi. pku. edu. en/) 473 K
SN T B FAEERIPY . MEME ( http : //meme.
sdsc. edu/meme/intro. html) 2 5 X} V4 7 44 PcAQPs
KIFHEAT Motif 0B LUK BILA P51

FIH AgBase v2. 00 ( http://aghase. msstate. edu/
index. html ) 2 /5 % PG 1 5L PcAQPs K IE#EAT GO 4
Mr. B2E, FIH Goanna (http://www. agbase. msstate.
edu/ cgi-bin/tools/ GOanna. cgi ) X} PcAQPs 25 [ 47
Blast P 4347, R Rk £ Uniprot, R J5 A GOan-
na2ga £ J¥ (http://www. agbase. msstate. edu/cgi-
bin/tools/GOanna2ga. cgi ) 5 L X5 S 4 o 5 H ¢
BESCA; Hvk, Ml GOSlim Viewer ( http ://agbase.
msstate. edu/ cgi-bin/tools/ goslimviewer _select. pl) =

®1 519F7

Table 1 Primers for AQPs gene sequences

A EADIREFEBAEE | GOSlim Set #%E#% Plant; # /&,
P SR P2 01 3] Excel 1EE
1.5 AAREHH

RNA #4932 5% H QIAGEN /23 &) RNeasy Plant
Mini Kit (74903 ) , F J % 535 65 PrimeScript ™ 17
Strand ¢cDNA Synthesis Kit & i ¢cDNA, 2K PcActin
(AB190176. 1) YE NS A, RT-PCR VKR K
25 pl, TEFRZE N .94°C WAZPE 5 min; 94°C 725 M
25 s ;58°CiR k 25 5;72°C #E{H 30 s; HAYFEF A 35
MG, NS 28 AR i J5 72°C 4
8 min, f—JEHAY RT-PCR W HIH 3 IKEE 5
PrigFREE HAR S ES R, TS | P R 3 1,
S FRAIRT GDR B

HFR LESI(57-3") TESI(57-3")

Name Sense primer(5'-3") Anti-sense primer(5'-3")
PCP029326. 1 AGGACTTGGTGCTGAGAT CTGCTTGTTGTAGATGATGG
PCP022830. 1 CCTATTCCTCTACATCACAATC TCTCAGCACCAAGTCCTT
PCP029575. 1 GCAAGGAAGAAGATGTGAAG CAGGAAGGTGGCAATGAA
PCP030098. 1 CAGACAGACAAGGACTACAA GACAGTGAGGACAGTGATG
PCP003791. 1 GCCACCATTCCAATCACT AGGTCCAAGCCAGAAGAT
PCP017287. 1 ACTGGAACTGGCATCAAC GAATGTATTGGTGGTAGAAGG
PCP027590. 1 TTCGTAGCCACTCTTCTCT TAATCTCAGCAGCCAATCC
PCPO15172. 1 CCACTCTTCTCTTCCTCTAC CAATAATCTCAGCAGCCAAT
PCP010719. 1 TGTCTTCTCTGCCACTGA AGCCTTGTCATTGTTGTAGA
PCP010720. 1 TTCTACAGAGCCATCATAGC AACGAAGGTGCCAACAAT
PCP039945. 1 CGTTCTACAGAGCCATCAT CAATACCAAGAATGCCAACA
PCP006385. 1 TTCGTCCTCGTCTACTGTA GAGTTGTAGTTGTGCTTCTG
PCP000331. 1 CCTTCGTCCTCGTCTACA GGTTGATTCCAGTTCCAGTA
PCPO40067. 1 TGTATATGGTGGCTCAGTTG CAAGACAGTGTAGACAAGAAC
PCP016651. 1 CGTCATCCGTCACAAGAA TGCCAGGAGTGTAGTAGTAA
PCP043824. 1 TCTTGCTCCAATGCTTCTT CGTGTAGTAGTAATGTTCCATC
PCP023975. 1 ACAATCTTGACGGTGATGG GGAACATGCGAGTCTCTG
PCP032036. 1 CGTCTATATCTTGAGCCAATG CCGCAACTATTCCGATGA
PCP040190. 1 CAGTTGGAGGAAGTTGTGA AGGAAGGCTATGATGAAGAC
PCP014763. 1 TGCCTTGCTTGTGATTATAC CCAACTGTTGTGCCAATT
PCP008934. | CATCCATCATAGCCTCGTT CCTCTCAGCATAATCACAAG
PCP013451. 1 CTTCGTCTTCACCGTCAT CGTTGGCAGGATTCATTG
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A EWETIMI(5-3") TUESI(57-37)
Name Sense primer(5’-3") Anti-sense primer(5'-3")
PCP001378. 1 GGCTATTGTGGCTTCTCTT GGCGTCTCTGTTGGTATG
PCP008764. 1 GGCTCTGTTCTTGCTCTT CGTTAATGCTGGCTGAGA
PCP026373. 1 CACATTCGGAGCCTTCAT GACCAGAGCGTTCCATAC
PCP000936. 1 GTTCATCTCAGTCCTCATCTT CCACAGCGTTCCATACTC
PCP030846. 1 GCAGGATTCTCACTATCGT TAGACAAGAGCCGCAATG
PCP005727. 1 TTCATCGGCGGCAATATC TGGTGACGAACTTGAGGA
PCP004198. 1 CCAACTCACCATCCTCAC CAAGTCCACCACCAATGA
PCPO11132. 1 GTTAGTAGCCATTGCCATTG AGAAGATGCCAGTGAGGAT
PCP026337. 1 GGCAACATCACCATCCTC ACACCTTCAATAGCACCTAC
PCP015768. 1 ACTACCTTCCTCTTCGTCTT GTGACCGCCAGATATGTG
PCP034656. 1 GTGGCGGATTGACTACTC AGCATAGACTGTGAATAGCA
PCP038322. 1 TTGTGTTCGCTGTTGTTG TCATCTCTTCCGTGATTCC
PCP043758. 1 TTCAGCAAGCAGTCACTC AGTAGCAGATGGCATTGAG
PCP018963. 1 CCACTGATGCCAAGAGAA GCTCGGATGACTATCTGAT
PCP024094. 1 CTGCCATCATCTACAACAAG AATCCCTGGTCTTGAATGG
PCP042412. 1 GATGACCACTGGATCTTCT GACAGATTGAGATACACCATAG
PCP032463. 1 GAGCTTCCATGAATCCTACA CAGCACAATAGCAGCAATG
PCP003523. 1 CGACCAAGACAGTATTCAAG TACACCATAGTAGCAGCAAT
PCP037248. 1 TGATGACATTACTCTGGACTC CACCACAGTAGCAGCAAT
PCP013661. 1 CGTTGGACCAGTGATAGG TTGCTGTCGCTCTTGATT
PCP017687. 1 GAGACTACAGCAACTAATGGA CAATGGTGACAGCAGGATT
PCP036631. 1 CCAGCAAGAAGCATAGGAC TAGACCAAGGCACCACTC
PCP026167. 1 ACTACAGCGACTAATGGAAT ATGGTGACAGCAGGATTG
PCP044370. 1 CCAGAGATTGTTCAACTTACC GCCAACGGAATAGACCAT
PCP018042. 1 TCCACTCCAGATGAATCCA ATGCCATAGATATGCCTTCC
PCP044056. 1 ATCAATATCTGCCTCGTTCA AGGTTGTCCATTGCTGTC
PCP008003. 1 ATCACAATCCGCAGTCAC CCGACCGCATAGATCATC
PCP028213. 1 GGTGTGATGATTGTGATTCTC GTAGGAGCCACGAGGTATA
PCP001192. 1 AGTACAACGGAGCAGAGA AGCAGTGACAACGAACAA
PCP030985. 1 GCAGTGATGGCAGTGATT TTGGCAATGGCTAACAGAT
PCP034487. 1 GAGGTGGAGTGACAGTTC CTTGACAGCCGTATAGGTT
PCP030984. 1 AGACGAAGACGAAGAAGATT CAACGGCAGTGACAGTAA
PcActin GGCTCCTCTCAATCCTAAG TTGGCAGTCTCAAGTTCTT
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FAi¥ B PcAQPs EEREB R R RSt
S
FIRA5 B0 7k, PG PEARL I R 4 v 3
#] 54 4~ PcAQPs i 51, ik SMART #l NCBI-CDD
( hitp://www. ncbi. nlm. nih. gov/Structure/cdd/
wrpsb. cgi ) PEATEE G5 AT, 45 SRR B 54 ANV AY
PcAQPs JHI&A AQP FIEL5 ML, i ExPASy
TH % PeAQPs WU T8 F R/ 73 F 1 55 H
MR, KB K& 1 (PCPO18042. 1) 2
381 N IER IR AL /N EE 1 (PCP0O32463. 1)
U 73 AN A SR 5E L 55 2V I 4. 96
(PCP026373. 1) % 10. 06 ( PCP014763. 1) (#£2) .
XTVEVERL PeAQPs JE R G715 i A i 1 2R e it Ak
BECELT) 55 588,54 A4~ PcAQPs Ji 52 Al 43 4 A~

2.1

LGN , 43 500y SO RS P9 A 2 1 (PIP) B R P A B
F (TIP) \NOD26-like PNFEZE 1 ( NIP) /N N FE R
FI(SIP), H NIP i 2t 19 A~ (i fatrid) , H
YO PIP 238 17 A~ (& @abrid) , TIP 2538 13 4
(FEOFRIC) ,SIP 2 5 M (CBattrid) (K1),

FIF WoLF PSORT #2 J i 17 W 40 g % v 43
Br G5 R W, 2 7 T A - AQPs & F1 4
&%, N 18 A, 12 AN & F PIP WA, 5 1N &
F NIP EE K, 1 A& T SIP R, H4h, 16 4
SEL TG, Hop 7 A& T TIP WK, 6 A& T
NIP W5 5,2 A& T SIP WK%, 1 A& T PIP
F, 11 D EN T AT, Hoh 6 A& T TIP L
K, 4 BT NIP WKE, 1 A& F SIP WK,
4 ENLF g pA o 2 ANJE T TIP %, 1 A
J&F SIP WK% ,1 4~ )@ F NIP W, BARMEE
W2,

F2 FEHFBRAQP EEFRKER

Table 2 The information of PcAQPs gene family in Pyrus communis

s Scaffold E L K/ (aa) SR S FE(D) BN V20 i 5E L
Accession No. Scaffold location Size Formula Molecular weight Isoelectric point  Sublocation
PCP029326.1  scaffold00339 ;154 ,235.. 155,727 289 (C1433H2210N3620387S5 30861. 8 9.21 41
PCP022830. 1 scaffold00175 ;68 ,746. . 70,262 289 (C1431H2206N360038856 30853. 8 9.18 41
PCP029575.1  scaffold00719:144 126.. 146,660 318 C1591 H2449N403 042759 34342.9 8.87 0 i
PCP003791.1  scaffold00263 ;187 ,836. . 190,025 281 C1412H2149N3470376S6 30194. 0 7.65 2 i
PCP017287. 1 scaffold01611 :53 ,646. . 55,280 281 C1406H2144N348 037356 30082. 9 8.25 2 i
PCP027590. 1 scalfold00158 ;71 ,317. . 74,547 283 C1410H2150N3480371S6 30105. 0 8.77 2
PCPO15172.1  scaffold00530:97,026. . 100,446 270 C1316H2004N3300360S6 28400. 7 7.04 2
PCP010719. 1 scaffold01227 :66,316. . 68,110 211 C1066H1647N269029234 23031. 6 6.40 2 i g
PCP010720. 1 scaffold01227 ;78 ,926. . 80,740 285 C1398 H2156N352038257 30231. 0 8. 58 2 i A
PCP039945. 1 scaffold01227 :66,362. . 66,715 117 C588H903N1410164S5 12731.7 5.47 2 g B
PCP006385. 1 scaffold17944 ;386. . 1,674 281 C1384H2119N3590368S5 29835. 5 9.08 4 i
PCP000331.1  scaffold00101:195,684..197,087 281 C1389H2120N360036856 29942. 6 9.20 2 i
PCP030098. 1 scaffold04759 .3 ,076. . 4,660 196 (964 H1483N243 026658 20989. 3 8.73 21 L5
PCPO16651.1  scaffold00311:218,167. . 219,737 180 C886H1413N247024187 19605. 9 9.51 4 T
PCP040067. 1 scaffold51627 :19. . 1,077 167 C811HI1279N2010219S6 17541. 6 9.35 ot
PCP043824. 1 scaffold01440 ;17 ,755. . 21,140 189 C919H1450N2480249S7 20181.5 9.41 J AL 5
PCP023975. 1 scaffold23115 ;1. . 1,797 338 C1688 H2619N445046959 36939. 6 9.32 P T 4
PCP008934. 1 scaffold00826 ;85 ,606. . 86,465 240 C1182H1861N2910300S13 25365. 3 9.92 TR
PCP013451. 1 scaffold00349 ;47 ,464. . 49,087 207 (995H1574N248 027557 21635.3 8.76 i
PCP032036. 1 scaffold03121:7 ,026. . 9,483 301 C1503H2360N3800393S11 32394, 2 8. 62 i i
PCP040190. 1 scaffold00468 ;86 ,211. . 87,499 304 C1460H2332N3700406517 32109. 8 6.58 Bl o5
PCP014763. 1 scaffold00150 ;70 ,216. . 71,084 240 C1193H1867N2930300S12 25499. 4 10. 06 23t
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B Scaffold 7E {17 K/ (aa) ¥ A TE(D) R S48 L 2 £
Accession No. Scatfold location Size Formula Molecular weight Isoelectric point  Sublocation
PCP001378. 1 scaffold03161:1..2,117 255 C1237H1913N323033385 26798.0 7.10 ity
PCPO26373.1  scaffold00457:31,619. . 33,147 252 CI217HI855N291 032984 25955. 1 4.96 ity
PCPO00936. 1 scaffold00801:79,904. . 81,507 252 CI221HI861N293032784 26005. 2 5.33 Wity
PCPO04198. 1 scaffold00803:34,167. . 36,347 248 CI189HI813N283031852 25224.3 5.53 Wit
PCPO11132. 1 scaffold11887:1,006. . 2,134 136 C663H1023N159017583 14117.5 7.90 Wit
PCP026337. 1 scaffold00397:156 ,486. . 158,220 248 C1184H1807N275032083 25110.2 5.09 Wit
PCPO15768. 1 scaffold02350 ;18 ,327. . 20,047 248 C1223H1872N2940321S5 25990. 3 5.83 o
PCP0O08764. 1 scaffold00506 :8 ,934. . 10,487 256 C1259H1941N3250334S5 27134.5 7.10 AT
PCP030846. 1 scaffold00400 : 147 ,526. . 149,535 252 C1210H1838N3020327S6 26040. 0 5.78 T
PCPO0S727. 1 scaffold00624 :147 ,678. . 148,907 252 CI210H1826N298033385 26035.9 4.98 M
PCPO34656. 1 scaffold00050:197,511.. 199,348 209 C1007HI1565N247027486 21708.3 5.55 2R AT
PCP038322. 1 scaffold00142:339,561.. 340,974 256 C1183H1840N3020336514 26118.2 6.24 UEELN
PCPO43758.1  scaffold00560:63,914.. 65,204 259 CI1200H1867N3070341817 26595.9 6.88 UEELN
PCP0O42412. 1 scaffold18075 :303. . 747 116 C622HI919N147014356 12936. 4 7.79 o
PCP003523. 1 scaffold00083 :210,403. . 212,697 274 C1325H2123N3330367513 29007. 2 9.08 o
PCPO13661. 1 scaffold00589 :256. . 1,330 124 C585HI15N151016654 12847. 8 9.58 o
PCP028213. 1 scaffold01098 ;17 ,876. . 25,272 298 C1403H2211N3670397S14 31021.0 8.85 o
PCPO34487.1  scaffold00889:54,902. . 58,050 306 C1447H2279N371041081 1 31785.9 8.68 Wity
PCPO30984. 1 scaffold00600:35,906. . 38,395 228 C1128H1754N298032387 24882. 5 8.87 Wit
PCP037248.1  scaffold00938:33,993. . 38,647 198 C957H1517N257026385 21005. 6 9.59 2
PCP044370. 1 scaffold00244 :124 ,615. . 125,838 265 C1307H2054N3240357S11 28371.3 8.42 A
PCP044056. 1 scaffold00041:195,811.. 198,993 282 C1365H2135N3470380S10 29790. 8 8.98 il
PCPOO1192. 1 scaffold01561:9,726. . 14,611 284 C1330H2083N3470373S12 29286.9 8.88 A
PCP030985. 1 scaffold00600 :40 ,686. . 42,130 266 C1254H1966N3300355S7 27569. 8 7.87 A
PCP024094. 1 scaffold96335 :166. . 670 82 C428H652N108010252 9006. 6 8.26 E2ti) NS
PCPO36631. 1 scaffold00976 ;34 ,897. . 35,826 103 C491H782N134013654 10866. 6 9.89 21 5
PCPO17687. 1 scaffold45451 :3. . 944 117 C567H878N144016256 12496. 4 6.38 AT
PCP008003. 1 scaffold23305: 1. . 1877 126 C615H932N160017385 13495. 4 6.19 gl
PCP018963. 1 scaffold03552:12,622. . 13,867 149 C734H1130N194019581 15824.2 9.01 J A
PCP032463. 1 scaffold00083 ;246 ,453. . 246,787 73 C354H581N8709652 7656. 1 9.60 £ IR
PCP026167. 1 scaffold00237 :139,728. . 142,047 271 C1309H2048N3360364S10 28637. 2 8. 81 il NS S
PCPO18042. 1 scaffold00172 :265,099. . 270,607 381 C1864H2898N4880537523 41473.8 8.72 MM

2.2 TO¥E PcAQPs BEREH DR

XTPHHERYL PeAQPs PR G805 LR 1Y) J5 R 235 44y i
T G5 R W R PeAQPs 1 b1 3 IR 8] 45 ¥ 22
MR, NE TR0 ~8 D HEHEE1~3 4
WEF, = P 19 MR SH 2 DMNE T, 13 DR
THINMAEFI0MRRER 1 AMNEF, d—

00T Kk B, PIP WK TEH 1 17 A5 A 10 4>
W EA 3 DN EF,TIP WY 13 A
A1AWAEA 2 AWNET,SIP ERE A 2 4
WA EA 2 AT, 2 MR AN T, I NIP
DIE ARG AR /6w 1 TR 2% Y LN ]
5 R R BGIT FE  HEE L (E 1)
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