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SUMMARY

(FEQFF)

Porphyra is one of the major economic marine red alga used as sources
of food. Recently Porphyra has been recognized as a useful model plant
for fundamental and applied studies in marine sciences. Although
more than one hundred species of Porphyra have been reported from
all over the world, only several species including P. yezoensis, and P.
tenera have been cultivated in aquaculture industries of Japan and
Korea. In Korea, other two Porphyra species, P. seriata and P. dentate
have been cultivated. To create a Porphyra gene resource, we are
generating ESTs from several Porphyra species. At the first step, 1,437
ESTs were generated from P. seriata. Among the ESTs, 598 were
singletone and remaining 839 ESTs grouped into 216 contigs. A total
of 814 unique cDNAs were generated, database search of 8l4unique
cDNA by program blastX shows that only 16.8% of cDNA have
similarity to known gene in nr database. This ESTs will be used as
gene resource to select the genes involved in biotic or abiotic stress

tolerance or biosynthesis of secondary metabolites.
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dbEST: database of
"Expressed Sequence Tags"

JdbEST release 031408
Summary by Organism - March 14, 2008

Number of public entries: 50,622,371

Huma sapiens {human} 8,136,592
Hus musculus + domssticus {mouwse) 4,850,245
Arabidopais thaliana (thale cress}) 1,526,133
Boz taurus jcastle) 1,517,053
Sus zcrofe {pig) 1,475,889
Zea mays {(malze) 1,482, 507
panio rervie {[zsbrafish) 1,379,829
Xenopus tropicalis {western clawed fLrog) 1,271,375
{ryza sativa {[rice) 1,220,261
Triticuwe asstivuw {(vheat) 1,051,279
RATous rorvegicus + 2p, (yat} 855,883
Ciona intézvinalis 686,306
enspus lasvis [African claved frog) 6§77, 784
Gallus gallus (chicken) 553,363
Prosophila melanogaster (fruic £ly) 571,259
Brasasica nmpua {oilseed rape} 587,177
Hovdewunm valgare + subsp, valgsrs (bariey) 478, 682
Salmo aslar (kolantic 2almoni 43%, 119
Glyeing mad (S0vbesn) 394,370
Canis familiaris (dog) 3465,50%
Vitis vinifera {wine grape} 352,584
Caenorhabditis elegans {nematode) 346,307
Oryziag latipes (Japansoe madaka) 343,846
Sranchiostons flocidae {(Flovida lancslat) 334,502
Pinus vaeds (loblolly pine) 328,628
Physcomitrella patens subsp. pavens 3085, 8086
Ledes aegypri (vellow fever wosguito) 288,060
Gasterosteus aculeatus (three spined sticklieback) 276,992
Piroes glauca {vhite apruce} 272,484
Gosaypiw kirasowe {upland conten} 265,815
Oneorhynohugy nykiss {(sainoe roun) 260,887
o largn lyoopersicwn (Lomats) 287, 641
Halus x domestica {apple tree) 255,544
Lottia gigantea 252,091
Pirnephales promwelas 242,941
Bedicsgs truncatula (barrel medic) 249,450
Baocharun afficinarem {ausareans! 246,301

% 1. NCBlY| 553 AE3d ESTs 8%

._12_



A3 AL Y e B 2%

1) 71 ¢DNA library #| %}

A ZE e dE 7HA el AMgEHI gl
A AAHeln WA Qste
AEAY FAANS BusT BAL F Ax WYY, 53 A% 2
of #A%H AT UH AzFY A4 FuE AP PHo
2% ESTs7} 743 A §g

ESTs 44S #sl salvgtddAy &4 FFLE AL Je 2R
= &4 (Phophyra seriata)e] \HAZHE cDNA library =23k
cDNA 348 Smart cDNA synthesis kit(Clontec)& AF&3lHoH,
A EH cDNA+E Gel filterationS ©]-83ta 0.5kb ©]&2] cDNAE A
A FRE.

AZE 7 DNA librarye] ZRE S Fo|R¢] Ha =AUt
48 DNAE lambda Triplex2¥]E]o] ligation3t % packaging
extract (Gigapack Gold III)E A}-8-3}o] packaging 31992 o] & A =
2}¥ cDNA library= 1uge] #E] DNAD 7 x 10° puf9] titerS K

.

ESTs(Expressed Sequence Tags)& 7

2) E4 ESTs A4

ESTs Aol AAH 342 T-3e] 113] Feutt

AzE 2EYEZ DNA libraryE o]&3}e] ESTE AT o] ¢
& lambda phage= BM25.8 bacteriacll 4] phagemid pTtiplexZ@ Z13%t
&3, X-galo] #H7tE AWulA o)A white colony{He @3
picking ¥ bacteriagE2 96 well plated] X vjgs}FH o, FYI
bacteria plate7} F% colony #¢¢ 2L #FE|E HFHOF bacteria

master plateZ R &3}

._.13_



- A" colonyZFH plasmid DNAE 96 well plasmid prep kitE
AL&3te F&3te] DNA @7] A8 23S AT ARE AHESRE

- DNA 9714 ¥d 242 Sangerse] WHOZE S-endolX FH WFS
Z9 AR5t o w, sequencing ¥HE AHES ABI3734E o[ &35l &
sttt

- library2 5B} cDNA9] FA| & H7|ME AAL 2% AH 33}
Ae. 1xtoA = 1056719 cloneo] Z&]iL 2x}olA F 1200719
cDNA clone® 2 2E] plasmid DNAE &3l @7INES 243
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Green Laver (Porphyra seriata) cDNA Library.

Source of RNA :

- Plant : Green Laver (Porphyra seriata)

- Type of tissue : Total plant supplied by Dr. Hwang at NFRDI

- Total RNA purification : RNeasy plant Mini Kit (QIAGEN)

- Poly (4 * purification method : Poly ATtract mRNA isolation System
(Promega)

- cDNA synthesis method : SMART cDNA Library Construction Kit
(Clontech)

Name of vector : ATriplEx2 vector (Clontech)

-ATriplEx2 vector allows in vivo excision

Description of Inserts :

- cDNAs were directionally coloned with Sfil A on the 5 and SfiI B on
the 3" end

- cDNAs larger than 05 kb were selected by size fractionation via gel

filteration

Primary Lambda phage Library :
- Vector ligation : 100ng of cDNA and 500ng of ATriplEx2 vector
- Packaging : Gigapack Il Gold Packaging Extract (Stratagene)
- Lambda ZAP yield : 3.5 x 10° pfu / 0.5ug of vector DNA ( 7 x 10°
pfu / ml )
- Non-recombinant percent : 0 from 20 randomly chosen plaques
Blue / White Screen : 50 / 3392 (1.45%)
- Insert size distribution : 0.3 ~ 1.3 kb

_15_






- AF7HA F 201678 ©]749] clonel 2 5B plasmid DNA7} £ 53
d71Mde] 2ol £ AA A FEZsle 20007§¢] EST A4 &
XE GAINES. (B 1)

- ol ®12 XF7HAY 534 EST A4 #A & R oJF T} base calling
Al phred scor= 20 ©o]¢& AME-3l¥oH, vector trimming ¥ 100
bp ©]&}9] cDNAE A A3AT ZF 2,016712] <DNAY} sequence® )
o1, 143771 9] high quality EST7} &1 5 $th

- 13 3& E7 EST A4 34 7123 flow chart® Vel Aot}
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Base Vector Contam Repeat
Range ) .. . .
Calling Trimming Screening Masking
Crossmatch RepeatMasker
Phred No. SeqClean No.
No. No.
Success
(Quiity
20 & Seq
>800 335 277 24 24
Length 100bp
Over (Vector
Trimming)
700~800 613 614 109 109
600~700 232 259 131 131
500~600 107 105 133 133
400~500 111 110 188 188
300~400 100 105 258 258
200~300 64 63 329 329
100~200 60 61 265 265
subtotal 1622 1594 1437 1437
Fail <100 94 108 0 0
0 300 314 579 579
subtotal 394 422 579 579
total 2016 2016 2016 2016
1. 57 EST AA
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3) 3] ESTs 24

- AAE 7 ESTsY clustering A3 & 623712 EST7} 2167 <] contig

o8|t Ay AF7A AP 1437719 ESTst oF 8147] ¢
unique cDNAZ RE AAZHAES 9r] ot (R 2)

- 9] ® 3% 62379 ESTso] 98] 7A® 7 contigt] TAHS Rl
t}. contig 1& 10270¢] sisterZ TAJEo] 7}% abundantd: el =
EZAQstgen F HAZ 2 FA% (22749 sister® AT 2
o] & Yt UHRlE 25 207] o|3te] sister® FAEHOIAL of
B2 (12370)0] 2709] sister2 FAHO] AL BAZT.

- Highly abundant3 -FH2tE& unknown A E #gE o, sistero)

T4 29 49 2ol Yrht o] f84E 54 doned 2o o3

48 Aoz HolAE YE
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High quality ESTs; Contig singletone unique Ur(1ci£)ue
1,437 216 508 814 56.6
¥ 2. Z ESTs9] clustering £
112 (3|4 |56 |7|819]10|11(12(1314(15
No.
Si 102122 (1916|114 {11|10|9 |87 |6 |5]14:3]| 2
1ster
No. byt gy 121 l2!3lal1]5]|5]09]23/35/123
contig

¥ 3. contig?] T4
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- Unique ESTsE UIASZE thlastXE o] 83ty Ryud {FHAY &7
Zt cDNA2| FAL=E AR 23 87%9 &3 DNAE AF7HA
w3 old FARGE FASA BT (2 5). ST A 4

8 rEe] 1A 42 fA4YS grdh
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e
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F227F unknowno 2 EHFEH= o5 X 1914 R
o] AF7HA A FAAA AR YR Q7] WEY F A
FAAY G7IME EE opit Aol AFAA B
AgE AEAY A Be B2 Aoyt U] dEoE FF
Atk wEhA sz RAA A FLAAE A3t o] F ol
FEx7F 279 & 3HHO ZE genbanko

AR Ao F24 D) AT 2] HEd

I
2 W7o R
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e
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]
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AtEl ESTse] A2ld 758 #A43}7] 98] ESTsE nr databases

o2 thblastX ZZIWL o]gdte] EAMEIT A9 rankinge]
contig®] 7}4A AEF 7S ot FE5] FeAh

- B5% 7 B sisterZ FAE contig 13 FARE fAAIE Qe
unknown 822 o2 o5 AH F%e AFE A FAA
54 2 AYH 7159 olsfd V124 HEE AFY e yid
.

- thlastX A3} A F71A] 483 FAAZTEEH {28 olu=ita {4}
A& Ho]=(E-value, 1.0E-10 ©]3}) ESTsE2 o] # 6] A 3A

¥

BAYHe F7H B &

o] de FFY /NEolth. program
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thlastXE o]&3le ol ZA#E Ao 2 key word searching 2
7} heat stress A &o] #FH8l= heat shock protein 22 2 WA
A7 APE FIAAES B 5 U}k
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tBlastX

Contig Read | Contig o
No. |length II]) annotation
Contigl(6) | 102 1474 |UnknownUnknown
Contig2(22) | 22 1079 |AV429393[Porphyrayezoensis TU-1 EST
Contig3(28) | 19 857 |AV431769Porphyrayezoensis TU-1 EST
Contig4(9) 16 790  {Unknown[Unknown
Contig5(25) | 16 689 |Unknown[Unknown
Contig6(29) 14 681 |EST00533[Porphyrayezoensis TU-1 EST
Contig7(34) | 11 726 |py613 PY[Porphyrayezoensis TU-1 EST
Contig8(35) | 11 713 |Unknown[Unknown
Contig9(12) | 10 571  [Unknown[Unknown
Contigl10(30) | 10 347 {Unknown[Unknown
Contigl1(36) | 10 624 |Unknown{Unknown
Contigl3 9 743  |lunknownunknown
Contigl4 9 528  |unknownfunknown
Contigl5 9 665 AB0116473.fIglr\ITa£y;2nseeriata small subunit
Contigl6 3 311 BT0119174.Zee;u;1]izs clone Contig844.F mRNA
Contigl7 7 318 |unknownunknown
Conigls | 7| s POy e felte Gl
Contig19 245 Junknownunknown
Contig20 464 |unknownunknown

XE5. contig 1-207}A] Z+ contig® FASI= sister?] & H

7%
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Query ID E-value Annotation
Contig001 1.00E-43  PPopulus EST from severe drought-stressed opposite wood
Contig002 1.00E-46  [Populus EST from severe drought-stressed opposite wood
Contiq003 1.00E-52  PPopulus EST from severe drought-stressed opposite wood
Contig004 5.00E-38  Populus EST from severe drought-stressed opposite wood
Contig005 5.00E-45  |Populus EST from severe drought-stressed leaves
Contiq007 6.00E-49  GSUQ12759 Galdieria sulphuraria mRNA for light-harvesting protein
Contig008 1.00E-39  Populus EST from severe drought-stressed leaves
Contig009 2.00E-21  Populus EST from mild drought-stressed leaves
Contig011 3.00E-43  Porphyra seriata small subunit rRNA gene, partial sequence
Contig013 1.00E-27  |Populus EST from severe drought-stressed opposite wood
Contig014 2.00E-30  Populus EST from mild drought-stressed leaves
Contig015 2.00E-27  |Populus EST from severe drought-stressed opposite wood
Contig016 1.00E-36 _Populus EST from severe drought-stressed leaves
Contig017 2.00E-35  |Populus EST from severe drought-stressed leaves
Contig018 2.00E-11  Populus EST from leave
ontig019 3.00E-26  PPopulus EST from severe drought-stressed opposite wood
Contig022 2.00E-32 Populus EST from severe drought-stressed opposite wood
Contig024 6.00E-26  |Populus EST from mild drought-stressed leaves
Contig065 3.00E-33  PPorphyra purpurea cysteine synthase (CS) mRNA, complete cds
. EHUQ7787 Epipactis helleborine mannose binding lectin mRNA,
Contig071 1.00£-40
com;l?llete cds I
Porphyra yezoensis mRNA for vacuolar-ATPase ¢ subunit, complete
Contig072 100E-42 | dsp yra y P
] Oryza sativa (indica cultivar-group) cDNA clone:OSIGCPI021K08,
Contig086 7.00E-25 -
fullinsert sequence
Contig135 S.00E-24  |GSUQ12759 Galdieria sulphuraria mRNA for light-harvesting protein
. Cyanidioschyzon merolae DNA, chromosome 4, complete genome,
Contigl43 1.00E-13
completesequence I . - I
Cyanidioschyzon merolae DNA, chromosome 17, complete genome,
Contig183 100E-14 |7 Y piete 9
completesequence l 5 5 :
Bangia atropurpurea large subunit ribosomal RNA gene,
Contig190 1.00E-41 dia atropurp ge su 9
artialsequence
Contig025 100E-25 [Zea mays clone Contig844.F mRNA sequence
Contig027 1.00E-30  |Populus EST from severe drought-stressed opposite wood
] Hordeum vulgare subsp. vulgare ¢cDNA clone: FLbaf89003,
Contig041 3.00E-45
mRNAseqguence
(Griffithsia japonica isolate Gj411 light-harvest protein mRNA partial
Contig049 400828 | Jap = P P
Contig058 0.00E+00  |Porphyra sp. DNO02 genes for SSU rRNA, ITS1, 5.8S rRNA, ,
Contig076 7.00E-11  PPopulus EST from mild drought-stressed leaves
. Porphyra sp. LLGO37 large subunit ribosomal RNA gene,
Contig088 1.00E-150 .
artialsequence hosohasit . AP
. Porphyra purpurea adenosine 5'-phosphosulfate kinase (AP
Contigl32 1.00E-87 mRNA complete cds
. Cyanidioschyzon merolae DNA, chromosome 13, complete genome,
Contig184 1.00E-13
completesequence
IContig066 6.00E-11 Monosiga brevicollis clone JGIACYI-73A7, complete sequence
. Cyanidioschyzon merolae DNA, chromosome 11, complete genome,
Contig074 9.00E-21
completesequence
Contig096 4.00E-35 _ Picea sitchensis clone WS02737_P02 unknown mRNA
Contig117 2.00E-20  [Cyanidioschyzon merolae DNA, chromosome 20, complete genome,
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completesequence

Contig188 3.00E-36 __ |Populus EST from severe drought-stressed opposite wood
. Cyanidioschyzon merolae DNA, chromosome 17, complete genome,
Contig196 1.00E-35
completesequence
Contia216 4.00E-21 Sphaerius sp. APV-2005 partial mRNA for ribosomal protein
ontig VR L22e(rpl22e gene)
Contig028 5.00E-22  |Pseudoalteromonas_atlantica Té¢, complete genome
Contiq0d7 4.00E-14 PREDICTED: Rattus norvegicus similar to 60S ribosomal protein
ontig DUEI4 ) 38(L0C681502), mRNA
Contia078 00E-2 Hordeum vulgare subsp. vulgare ¢cDNA clone: FLbaf78I08,
ontig 4.00E-27 mRNAsequence
Contiq094 3.006-48 Hordeum vulgare subsp. vulgare ¢DNA clone: FLbaf85e22,
ontig el mRNAsequence
Contia101 6.00E-20 Cyanidioschyzon merolae DNA, chromosome 12, complete genome,
ontig VR kcompletesequence
Contig139 1.00E-13  |Populus EST from mild drought-stressed leaves
Contig147 5.00E-21 _ |Porphyra haitanensis clone PH-19 microsatellite_sequence
Contial5a 8.00E-17 Hyaloperonospora parasitica isolate Maks9 PPATS (Ppat5)
ontig Y gene,complete cds
Contial73 00E-19 Debaryomyces hansenii CBS767 hypothetical protein
ontig 1.00E- DEHAOB13970qg)partial mRNA
Contial79 2.00E-78 IChimonanthus praecox S-adenosyl-L-methionine:salicylic acidcarboxyl
ontig e methyltransferase (SAMT) mRNA,
Contig189 8.00E-12  Populus EST from mild drought-stressed leaves
Contig195 2.00E-36  Ustilago maydis 521 hypothetical protein (UM02684.1) partial mRNA
Contiq053 1L00E-21 Arabidopsis thaliana UBQ6 (ubiquitin 6); protein binding
ontig e UBQBE)MRNA, complete cds
Contig056 4.00E-73 Hemiselmis andersenii rps23 (HAN_2g282) mRNA, complete cds
1069 OE-2 IAF069318 Mesembryanthemum crystallinum geranylgeranyl
Contig L.O0E-25 hydrogenase mRNA,
Contiq095 1.00E-75  Ostreococcus lucimarinus CCE9901 Ribosomal protein L27aB,
Contigl170 5.00E-31 AGAP007643-PB (AgaP_AGAP007643) mRNA, complete cds
) Porphyra haitanensis isolate Gulei 18S ribosomal RNA gene, gene,
Contig034 1.00E-15 .
artial sequence
Contig048 2.00E-16 _ |Porphyra yezoensis calmodulin mRNA, complete cds
Contia052 1 00E-66 Cyanidioschyzon merolae DNA, chromosome 16, complete genome,
ontig aatl kompletesequence
. Cyanidioschyzon merclae DNA, chromosome 13, complete genome,
Contig055 3.00E-84
completesequence
Contig061 2.00E-43  Arqgopecten irradians cyclophilin A mRNA, complete cds
Contig102 1.00E-77 _ [Francisella tularensis subsp. holarctica FTA, complete genome
Contia134 00E-46 Porphyra yezoensis cytosolic glyceraldehyde 3-phosphate
ontig >-00E- ehydrogenase(GAPQ) IRNA, _ — .
Porphyra yezoensis 6-phosphogluconate dehydrogenase (gn
Contigl62 100E-145 | rpyra yez phosphog yareg (gnd)
IMRNA partial cds
] Griffithsia japonica isolate Gj513 light-harvest protein mRNA,complete
Contig186 1.00E-51 cds
Contig031 4.00E-33  [Zea mays clone Contig844.F mRNA sequence
IContig032 2.00E-19  Populus EST from severe drought-stressed opposite wood
Contiq043 5 00E-30 Griffithsia japonica isolate Gj536 photosystem I 12kD extrinsicprotein
ontig el MRNA, complete cds
Contig050 4.00E-14  Danio rerio zgc:66282 (zgc:66282), mRNAgb
Contig063 2.00E-29  Populus EST from mild drought-stressed leaves
007 2 00E-25 Tetraselmis chui high affinity phosphate transporter (Pho)
Contig075 00E- MRNA,complete cds
Contig089 2.00E-15  [Tuber borchii putative mitochondrial fission protein Tbfislp
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gene,complete cds

Contiglll 3.00E-50  |ICNSQ19IQ Botrytis cinerea strain T4 c¢cDNA library
. Porphyra yezoensis dbEST AV432933chloroplast
Contigl31 200E-52 fructose-1,6-bisphosphatase (FBP)
PS01-3-2a_G06 3.00E-37  Populus EST from severe drought-stressed opposite wood
PS01-3-2a E16 7.00E-54  Populus EST from severe drought-stressed opposite wood
PS01-3-2a_C20 3.00E-45  Populus EST from severe drought-stressed opposite wood
Griffithsia japonica vacuolar proton ATPase 100 kDa subunit
PS01-3-2a_A20 5.00E-17 RNA partial cds
Cyanidioschyzon merolae DNA, chromosome 12, complete genome,
PS01-3-2a_Al8 3.00E-65
completesequence
PS01-3-2a_A02 8.00E-45  |Populus EST from severe drought-stressed opposite wood
PS01-3-1a_023 4.00E-58 SLMACTS P.polycephalum actin (PpaS5) mRNA, complete cds
PS01-3-1a_ 011 7.00E-47 _ Nibrio cholerae 0395 chromosome 2, complete genome
PS01-3-1a_007 1.00E-31  |Populus EST from severe drought-stressed leaves
PS01-3-1a_M21 1.00E-14  Populus EST from severe drought-stressed opposite wood
PS01-3-1a_M15 4.00E-12 Populus EST from mild drought-stressed leaves
PS01-3-1a_M07 4.00E-15  |Populus EST from mild drought-stressed leaves
Porphyra yezoensis mRNA for putative ascorbate peroxidase,
PS01-3-1a_K21 2.00E-56
completecds
Porphyra sp. DN0OO2 gene for SSU rRNA, ITS1, partial
PS01-3-1a_113 2.00E-94 . i
?\lezil:)iri];e\'/lis:(%?é%n?: mﬁlbeiqi?t?n activatingenzyme 1-like protein
PSO1-3-1a_G19 4.00E-21 LOC100116289),
PS01-3-1a_G09 5.00E-14  Populus EST from mild drought-stressed leaves
PS01-3-1a_E17 3.00E-33  |Populus EST from severe drought-stressed opposite wood
PS01-3-1a_FE03 8.00E-17 _ |Populus EST from severe drought-stressed leaves
PS01-3-1a_EO1 2.00E-36  {Zea mays clone Contig844.F mRNA sequence
PS01-3-1a C21 3.00E-11  Populus EST from mild drought-stressed leaves
Porphyra sp. LLGO37 small subunit ribosomal RNA gene,
PS01-3-1a_C19 1.00E-109 .
partialsequence
PS01-3-1a_C13 6.00E-18  |Populus EST from severe drought-stressed opposite wood
PS01-3-1a_C09 3.00E-40 Populus EST from severe drought-stressed opposite wood
Coccidioides immitis RS 78 kDa glucose-regulated protein
PS01-3-1a_C07 8.00E-31 h
omologprecursor
PS01-3-1a_Al19 2.00E-37  Picea sitchensis clone WS02729_K09 unknown mRNA
PS01-2-4a_N12 1.00E-41  |Populus EST from severe drought-stressed opposite wood
PS01-2-4a_N08 3.00E-15  [Populus EST from severe drought-stressed opposite wood
Cyanidioschyzon merolae DNA, chromosome 19, complete genome,
PS01-2-4a_N02 3.00E-67
completesequence
Galdieria sulphuraria ascorbate peroxidase (Apx02) mRNA,
PS01-2-4a_J06 9.00E-19 completecds
PS01-2-4a_H08 3.00E-47  [Zea mays clone Contig482.F mRNA sequence
Strongylocentrotus purpuratus similar to nonclathrincoat protein
PS01-2-4a_H04 6.00E-15 Letal-COP (LOC579955)
PSO01-2-4a_F16 1.00E-49  Populus EST from severe drought-stressed opposite wood
PS01-2-4a_D10 5.00E-28  |Populus EST from severe drought-stressed leaves
PS01-2-4a_D06 3.00E-48 Zea mays PCO106969 mRNA sequence
PS01-2-4a_D04 6.00E-18  [Zea mays clone Contig844.F mRNA sequence
PS01-2-4a_B16 4.00E-35 Zea mays PC0O155238 mRNA sequence
PS01-2-3a_P05 1.00E-109  |Porphyra seriata small subunit rRNA gene, partial sequence
PS01-2-3a_L09 4.00E-37  Picea sitchensis clone WS02729 K09 unknown mRNA
PS01-2-3a_J23 1.00E-16 Populus EST from mild drought-stressed leaves
PS01-2-3a J17 1.00E-35  |Populus EST from severe drought-stressed opposite wood
PS01-2-3a_J07 400E-29  |Populus EST from severe drought-stressed opposite wood
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Cyanidioschyzon merolae DNA, chromosome 17, complete genome,

PS01-2-3a_F13 8.00E-30
kompletesequence
PS01-2-3a_F11 8.00E-32  Populus EST from severe drought-stressed opposite wood
PS01-2-3a D11 1.00E-98  [Populus EST from leave
PS01-2-3a_B21 2.00E-22  Populus EST from mild drought-stressed leaves
PS01-2-3a_B15 2.00E-28  Populus EST from severe drought-stressed opposite wood
Cyanidioschyzon merolae DNA, chromosome 19, complete genome,
PS01-2-3a_B07 5.00E-25
completeseguence
PS01-2-2a_M02 4.00E-36  (Chlamydomonas reinhardtii strain CC-503 cw92 mt+
PS01-2-2a K14 2.00E-11 _ [Zea mays PCO138774 mRNA sequence
Cyanidioschyzon merolae DNA, chromosome 8, complete genome,
PS01-2-2a_K06 2.00E-18
completesequence
PS01-2-2a_G24 8.00E-52  [Zea mays clone Contig482.F mRNA sequence
PS01-2-2a C22 1.00E-23  (Griffithsia japonica ribosomal $29-like protein mRNA, complete cds
PS01-2-2a_C20 1.00E-13  [Populus EST from severe drought-stressed opposite wood
PS01-2-2a_Al12 4.00E-62  |Populus EST from severe drought-stressed leaves
PS01-2-1a_MOQ7 2.00E-11 _ Populus EST from mild drought-stressed leaves
Cyanidioschyzon merolae DNA, chromosome 8, complete genome,
PS01-2-1a_K17 1.00E-109
completesequence
Cyanidioschyzon merolae DNA, chromosome 1, complete genome,
PS0O1-2-1a_I17 1.00E-18
completesequence
PS01-2-1a 113 9.00E-21  |Arabidopsis thaliana At5g58180 SNARE protein-likeprotein
PS01-2-1a_G23 8.00E-43  |Populus EST from severe drought-stressed opposite wood
PS01-2-1a_E15 2.00E-36  |Populus EST from severe drought-stressed opposite wood
Griffithsia japonica isolate Gj75 ubiquitin-conjugating enzymemRNA,
PS01-2-1a_A03 2.00E-36
complete cds
PS01-1-4a_J16 3.00E-49  Zea mays clone Contig844.F mRNA sequence
PS01-1-4a_J08 1.00E-14  Zea mays clone 20026 mRNA sequence
PS01-1-4a_H22 1.00E-45  |Populus EST from severe drought-stressed leaves
PS01-1-4a_H16 6.00E-15  |Populus EST from severe drought-stressed opposite wood
PS01-1-4a H14 4.00E-45  Populus EST from severe drought-stressed leaves
PS01-1-4a_H04 2.00E-38  [Ciona intestinalis ¢cDNA, clone:cieg055011, full insert sequence
PS01-1-4a_D22 1.00E-39 Populus EST from severe d{ouqht-stressed opposite wood
bS01-1-4_B12 LOOE-22 Galdieria sulphurariamyo—-inositol dehydrogenaseprecursor,
mRNA,
Cyanidioschyzon merolae DNA, chromosome 13, complete genome,
PS01-1-4a_P24 3.00E-84
completesequence
PS01-1-4a P10 2.00E-33  Populus EST from severe drought-stressed opposite wood
PS01-1-4a_P06 5.00E-34  |Oxyuranus scutellatus proteasome-like protein mRNA, partial cds
Porphyra sp. DN0O2 gene for SSU rRNA, ITS1, partial
PS01-1-4a_N24 4.00E-76 . )
sequence,isolate; sample #69
PS01-1-4a_N10 1.00E-17  |Populus EST from severe drought-stressed opposite wood
PS01-1-4a_N0O6 1.00E-13  |Populus EST from mild drought-stressed |leaves
PS01-1-4a_N02 1.00E-31  |Populus EST from mild drought-stressed leaves
PS01-1-3a P19 6.00E-11  |Populus EST from severe drought-stressed opposite wood
PS01-1-3a_P09 2.00E-21  Populus EST from severe drought-stressed opposite wood
PSO1-1-3a_J21 4.00E-46  [Hemiselmis andersenii rps23 (HAN_2g282) mRNA, complete cds
P<01-1-32 J17 5 00E-11 PREDICTED: Danio rerio hypothetical protein
oA e LOC100004407(LOC100004407), mRNA
PS01-1-3a_H19 5.00E-23  |Populus EST from severe drought-stressed leaves
PS01-1-3a HO5 5.00E-54  |Populus EST from severe drought-stressed opposite wood
Cyanidioschyzon merolae DNA, chromosome 17, complete genome,
PS01-1-3a_B19 1.00E-43
completesequence
PS01-1-3a_B07 6.00E-24  Populus EST from severe drought-stressed opposite wood
PS01-1-2a_106 2.00E-13  [Suberites domuncula S27 mRNA, complete cds
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PS01-1-2a_G18 3.00E-45 _ Populus EST from severe drought-stressed opposite wood
PS01-1-2a_G08 3.00E-23  |Populus EST from mild drought-stressed leaves
PS01-1-2a G04 6.00E-15  [Picea sitchensis clone WS02716_F09 unknown mRNA
PS01-1-2a_E22 8.00E-24  |Populus EST from severe drought-stressed leaves
PSO1-1-2a EO4 2.00E-28  [Zea mays clone Contig844.F mRNA sequence
PS01-1-2a_C08 3.00E-15  Populus EST from severe drought-stressed opposite wood
PS01-1-2a_M14 3.00E-29 Populus EST from severe drought-stressed opposite wood
PS01-1-2a K14 8.00E-30 _ |Populus EST from severe drought-stressed opposite wood
PS01-1-1a 015 6.00E-13  Populus EST from mild drought-stressed leaves
PS01-1-1a I13 1.00E-47 __ Ophiophagus hannah ribosomal protein L35 mRNA, complete cds
PS01-1-1a_G23 1.00E-47 _Ophiophaqus hannah ribosomal protein L35 mRNA, complete cds
PS01-1-1a_G09 3.00E-43  |Populus EST from severe drought-stressed leaves

rabidopsis thaliana mRNA for putative protein, partial cds,
PS01-1-1a_EO1 5.00E-16 lone:RAFL22-69-A01

Oryza sativa (indica cultivar-group) ¢cDNA clone:OSIGCEAQ50G19,
PS01-1-1a_A23 200E-65 ¢ linsert sequence
PS01-3-2a_M22 2.00E-55  PPopulus EST from severe drought-stressed leaves
PS01-3-2a_ 008 2.00E-36 _ |Populus EST from severe drought-stressed leaves

Yarrowia lipolytica chromosome B of strain CLIB122 of Yarrowia
PS01-3-2a_024 2.00E-34 " .

ipolytica
PS01-3-3a_B17 1.00E-13  |Populus EST from severe drought-stressed opposite wood
PS01-3-3a_D15 8.00E-21  Populus EST from severe drought-stressed opposite wood
PS01-3-3a D17 8.00E-31  Populus EST from severe drought-stressed opposite wood
PS01-3-3a_ D21 1.00E-61  |Schistosoma japonicum SICHGC05125 protein mRNA, partial cds

Cyanidioschyzon merolae DNA, chromosome 12, complete genome,
PSO1-3-3a_FO1 1.00E-39

completesequence

ICNSO8CVL a full-length ¢cDNA clone made fromAnopheles gambiae
PS01-3-3a_F09 3.00E-30 ol adult females,
PS01-3-3a F11 1.00E-44  |Populus EST from severe drought-stressed opposite wood
PS01-3-3a_F19 4.00E-48  Populus EST from severe drought-stressed opposite wood
PS01-3-3a H19 2.00E-42  PPopulus EST from severe drought-stressed opposite wood
PS01-3-3a_H21 4.00E-62  |Populus EST from severe drought-stressed opposite wood

(Griffithsia japonica isolate Gj411 light-harvest protein mRNA partial
PS01-3-3a_L15 5.00E-28 cds
PS01-3-3a_L19 2.00E-31  Populus EST from mild drought-stressed leaves

Ostreococcus lucimarinus CCE9901 predicted protein
PS01-3-3aN23 | 1O00E-42 o) 12468)mRNA, complete cds
PS01-3-3a_P07 2.00E-52 Populus EST from severe drought-stressed leaves
PS01-3-3a_P17 4.00E-41  Populus EST from severe drought-stressed opposite wood
PS01-3-4a_B16 7.00E-12  PREDICTED: Danio rerio similar to centrin (LOC795513), partial mRNA
PS01-3-4a_B20 2.00E-22 Populus EST from mild drought-stressed leaves

Porphyra sp. DN002 gene for SSU rRNA, partial sequence,
PS01-3-4a_D10 400E-14 | /

isolate:sample #74

Cyanidioschyzon merolae DNA, chromosome 14, complete genome,
PS01-3-4a_D20 ©.00E-67 ompletesequence

Cyanidioschyzon merolae DNA, chromosome 16, complete genome,
PS01-3-4a_F06 1.00E-22

completesequence
PS01-3-4a_J16 1.00E-29 [Zea mays clone Contig844.F mRNA sequence
PS01-3-4a_L14 6.00E-43  Populus EST from severe drought-stressed opposite wood
PS01-3-4a_N02 3.00E-20  Populus EST from severe drought-stressed leaves

Porphyra haitanensis gene for small subunit ribosomal RNA,
PS01-3-4a P08 2.00E-20 country:Japan:Ehime, Yuge
PS01-3-4a_P12 4.00E-31  |Populus EST from mild drought-stressed leaves
PS01-3-4a_P22 6.00E-11  PPopulus EST from severe drought-stressed opposite wood
PS01-4-1a_AQ7 2.00E-27  Populus EST from mild drought-stressed leaves




DYGORABT Discopyge ommata GTP-binding protein (o-rabl) mRNA,

PS01-4-1a_A21 2.00E-76 complete cds
PS01-4-1a_A23 2.00E-31  |Populus EST from severe drought-stressed opposite wood
PS01-4-1a_E03 8.00E-36  |Populus EST from severe drought-stressed opposite wood
PS01-4-1a E17 4.00E-20  |Populus EST from severe drought-stressed leaves
PS01-4-1a_E19 9.00E-11  Populus EST from mild drought-stressed leaves
PS01-4-1a_G17 2.00E-32  Populus EST from severe drought-stressed leaves
PS01-4-1a_I05 1.00E-15  |Neosartorya fischeri NRRL 181 sodium/calcium transporter,
PS01-4-1a_K19 2.00E-34  Populus EST from severe drought-stressed opposite wood
PS01-4-1a_K23 2.00E-53  |Populus EST from severe drought-stressed opposite wood
PS01-4-1a_MO1 5.00E-32  Populus EST from severe drought-stressed opposite wood
PS01-4-1a_ M21 5.00E-28  Populus EST from severe drought-stressed opposite wood
PS01-4-2a_A04 3.00E-27  Populus EST from severe drought-stressed opposite wood
PS01-4-2a_A06 5.00E-35  |Populus EST from severe drought-stressed leaves
PS01-4-2a_A08 3.00E-22  Populus EST from severe drought-stressed opposite wood
PS01-4-2a_Al8 1.00E-16  Populus EST from severe drought-stressed leaves
PS01-4-2a_A22 4.00E-14 Populus EST from severe drought-stressed opposite wood
PS01-4-2a_C02 7.00E-21 _ |Populus EST from severe drought-stressed leaves
PS01-4-2a_C06 2.00E-17  PPopulus EST from mild drought-stressed leaves
PS01-4-2a_E04 3.00E-18  |Populus EST from severe drought-stressed leaves
PS01-4-2a_G04 4.00E-18 _ Populus EST from severe drought-stressed opposite wood

lArabidopsis thaliana MMZ1; ubiquitin-proteinligase (MMZ1) mRNA,
PS01-4-2a_G20 5.00E-39 complete cds
PS01-4-2a_114 4.00E-50  PPopulus EST from severe drought-stressed leaves
PS01-4-2a_M04 1.00E-30  |Populus EST from mild drought-stressed leaves

HBATPB H.brasiliensis mRNA for mitochondrial ATP synthase
PS01-4-2a_M18 1.00E-72 b .

eta-subunit

PREDICTED: Tribolium castaneum similar to CG10652-PA, isoform
PS01-4-2a_M24 8.00E-46 A(LOC659206), mRNA
PS01-4-3a_D07 2.00E-37 _ Populus EST from mild drought-stressed leaves
PS01-4-3a_F03 4.00E-31  |Populus EST from severe drought-stressed opposite wood
PS01-4-3a_F09 1.00E-21 Populus EST from severe drought-stressed opposite wood
PS01-4-3a_F15 3.00E-41 Zea mays clone 6734 mRNA sequence
PS01-4-3a_H13 3.00E-42  PPopulus EST from severe drought-stressed opposite wood
PS01-4-3a_J01 6.00E-46  |Populus EST from severe drought-stressed opposite wood
PS01-4-3a_N0O7 1.00E-19 Populus EST from leave
PS01-4-3a_N09 2.00E-18  Porphyra yezoensis translation initiation factor mRNA, complete cds
PS01-4-3a_N23 3.00E-36  |Populus EST from leave
PS01-4-3a_P17 7.00E-11  |Populus EST from severe drought-stressed opposite wood
PSO1-4-4a_B02 1.00€-37 Populus EST from severe drought-stressed opposite wood

Cyanidioschyzon merolae DNA, chromosome 4, complete genome,
PS01-4-4a_B14 3.00E-58 completesequence
PS01-4-4a_B24 9.00E-37 _ Populus EST from severe drought-stressed opposite wood
PS01-4-4a_D18 1.00E-25  |Populus EST from severe drought-stressed opposite wood
PS01-4-4a_H04 3.00E-12  Populus EST from severe drought-stressed opposite wood

Cyanidioschyzon merolae DNA, chromosome 8, complete genome,
PS01-4-4a_HO06 9.00E-21 completesequence
PSQ1-4-4a_H12 5.00E-18  |Populus EST from mild drought-stressed leaves
PS01-4-4a_H14 7.00E-39  PPopulus EST from severe drought-stressed opposite wood
PS01-4-4a_| 22 1.00E-14 Platynereis dumerilii EST IBOAAA19AH12EM1
PS01-4-4a_N04 4.00E-35  |Populus EST from severe drought-stressed leaves
PS01-4-4a_N08 2.00E-37 _ |Picea sitchensis clone WS02729 K09 unknown mRNA
PS01-4-4a_N10 5.00E-43  |Populus EST from severe drought-stressed leaves
PS01-4-4a_N20 8.00E-41 Populus EST from severe drought-stressed opposite wood
PS01-4-4a_P18 2.00E-21  |Populus EST from severe drought-stressed opposite wood
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PS01-5-1a_A09 4.00E-13  |Populus EST from leave
yanidioschyzon merolae DNA, chromosome 5, complete genome,
PS01-5-1a_C03 8.00E-83 completesequence
PS01-5-1a_C07 2.00E-52  Platynereis dumerilii EST IBOAAA20AF02EM1
Hordeum vulgare subsp. vulgare ¢DNA clone: FLbafl6016,
PS01-5-1a_G21 4.00E-95 mRNAsequence
PS01-5-1a_I01 2.00E-21 _ PPicea sitchensis_clone WS02737 P02 unknown mRNA
PS01-5-1a 117 2.00E-13  PPopulus EST from severe drought-stressed leaves
PS01-5-1a MQS 2.00E-27  Symbiodinium sp. clade C3 unknown mRNA
PS01-5-1a_001 6.00E-45  PPopulus EST from severe drought-stressed opposite wood
PS01-5-1a_007 2.00E-46  [Picea_sitchensis clone WS0282 011 unknown mRNA
PS01-5-1a_009 2.00E-13  [Zea_mays clone Contig91.F mRNA sequence
PPU08840 Porphyra purpurea serine protease-like protein
PS01-5-1a_021 6.00E-38 mRNA.complete cds
PS01-5-2a_Al6 2.00E-14  PPopulus EST from severe drought-stressed opposite wood
PS01-5-2a_A22 7.00E-22  PPopulus EST from severe drought-stressed opposite wood
Bryum tenuisetum large subunit ribosomal RNA gene, partial
PS01-5-2a_C04 1.00E-24 cequence
Nematostella vectensis predicted protein (NEMVEDRAFT_v1g172583)
PSO1-5-2a_E18 6.00E-40 MRNA,complete cds
PS01-5-2a_I10 2.00E-62  Synechococcus elongatus PCC 6301 DNA, complete genome
PREDICTED: Nasonia vitripennis similar to ribosomal protein
PS01-5-2a_118 2.00E-19 515(L0C100113507), MRNA
PS01-5-2a K10 6.00E-25  Populus EST from leave
PS01-5-2a_M18 3.00E-17 ___|Populus EST from severe drought-stressed leaves
Cyanidioschyzon merolae DNA, chromosome 9, complete genome,
PS01-5-22.022 | AOOE-11 | ietesequence ~
PSO1-5-3a_F05 5 00E-34 Porphyra yezoensis actin depolymerizing factor (adf) mRNA,
completecds
PS01-5-3a_H09 9.00E-35  PPorphyra yezoensis beta-tubulin (TubBl) gene, complete cds
Porphyra sp. DNOO2 gene for SSU rRNA, ITS1, partial
PS01-5-32_L07 200€-50 sequence,isolate; sample #69
PS01-5-3a L17 7.00E-13 PTRNAQL Porphyra tenera 5S rRNA sequence
PS01-5-3a_L23 3.00E-49  |Populus EST from severe drought-stressed opposite wood
PS01-5-3a_N09 3.00E-26  |Populus EST from severe drought-stressed opposite wood
PS01-5-3a_N11 3.00E-38 | SYNBLSKMV BlueScribe SK Minus cloning vector
PS01-5-3a_P19 3.00E-24 [Zea_mays clone Contigl23.F mRNA sequence
Porphyra yezoensis EF-1a mRNA for elongation factor 1-alpha,
PS01-5-4a_B08 4.00E-60
completecds
PS01-5-4a_H18 7.00E-22 _Populus EST from severe drought-stressed opposite wood
PS01-5-4a_J12 2.00E-12  [Zea mays clone ELOIN0506B01.c mRNA sequence
PS01-5-4a L10 4.00E-14  Populus EST from mild drought-stressed leaves
PS01-5-4a_N04 4.00E-41  PPopulus EST from severe drought-stressed leaves
lAnavitrinellapampinariacytochrome ¢ oxidase 1 subunit (COI)
PS01-6-1a_123 3.00E-12

ene partialcds; mitochondrial

3 6. putative annotation of known ESTs
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