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Table I: Plant and algal genomes used in the present study
% Index Abbr. Clade Species Genome Published/Released Csl Published?
Results | Tp Diatom Thalassiosira pseudonana [25] N

2 Pht Diatom Phaeodactylum tricornutum JGI N
3 Pa brown tide algae Aureococcus anophagefferens JGI N
4 Cm red algae Cyanidioschyzon merolae [26] N
5 Mpc green algae Micromonas pusilla CCMP1545 [27] N
6 Mpr green algae Micromonas strain RCC299 [27] N
7 Ol green algae Ostreococcus lucimarinus [28] N
8 Ot green algae Ostreococcus tauri [29] N
9 Cr green algae Chlamydomonas reinhardtii [30] N
10 Ve green algae Volvox carteri f. nagariensis JGI N
I Pp moss Physcomitrella patens ssp patens [31] [6]
12 Sm spike moss Selaginella moellendorffii JGI N [32]
13 Pt dicot Populus trichocarpa [33] [5]
14 At dicot Arabidopsis thaliana [34] [2]
15 Vv dicot Vitis vinifera [35] N
16 Os monocot Oryza sativa [36,37] [3]
17 Sb monocot Sorghum bicolor [38] N

Yin et al., 2009
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) : A Fresh water algae (charophyta)
Charophyta

Distribution by country

Europe: Balearic Islands, Spain, North
America: Indiana, South-west Asia: India
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http://www.algaebase.org/search/species/detail/?species_id=59533




Work Flow

Background

Query
SRA Reads

Results

0
2
0Q
)
-
()
o
)
—+
)
(on
Q
(%]
0

A\ 4

Possible Homologs

|

Homologous Csl Bioperl

SEEE Assemble ‘ Get fasta
Contigs ) Sequences from SRA




Background

Results

| SRA dataset |

Spirogyra pratensis datasets
were downloaded from NCBI.

This sra library is the result of
genomic work per‘for‘med at Pond Scum Profile: Spirogyra is cloud
UTEX as part of combination forming with long filaments, generally
sanger 454 study of two

charophyte species:

Spirogyra pratensis
and
Coleochaete orbicularis.

The post clustering S. Pratensis
dataset contains over 12,000
unique transcripts

Spirogyra pratensis image borrowed from
Charles F. Delwiche lab at the University of
Maryland



From: The Sanger FASTQ file format for sequences with quality scores, and the Solexa/lllumina FASTQ

variants. Nucleic Acids Res. 2010 April sxalo2. agstHg
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Using the Fastg-dump from
the SRA toolkit, we extract
the sequence information Q
from the SRA data along 8
with the quality measure of :
the read. )
Results
3
@SRR014849.1 EIXKN4201CFU84 length=93 :
GGGGGGGGGGGGGGGGCTTTTTTTGTTTGGAACCGAAAGG
GTTTTGAATTTCAAACCCTTTTCGGTTTCCAACCTTCCAA ‘
AGCAATGCCAATA c
+SRR014849.1 EIXKN4201CFU84 length=93 1
3+&$#ll MmN II?F@?l , n ;C?’B;'?GB; :EAlEA ..,
1EA5’9B: 7: #9EAOD@2EAS’ : >57:%A; A8BA;79B ;D@ e 0
/=<?7=9<2A8== | . .
Visual representation of the mapping between PHRED and Solexa
quality scores. Vertical layout repre§ents the probability of error on
Qtitle and optional description 2.:2i:frl.e|e:frve¢:|r: e 53@;”;2‘?#2?5222‘1“(3l'hyi§£’ Hrdeson
sequence line(s) ey o ore oy mapbimoe Near th o of the Reures che
+optional repeat of title line e e s

quality line(s)
From: The Sanger FASTQ file format for sequences with quality scores, and the
Solexa/lllumina FASTQ variants
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possible Homologs

The SRA reads were translated into protein sequences and used as a
query against the published Csl database.

Homologous hits

Results

91126 94904

. e ur: EB2 U .
AT2G21770.1|AT2G21770.1|cesA SRR036731.35259
AT2G21770.1|AT2G21770.1|cesA SRR036731.125813
AT2G21770.1|AT2G21770.1|cesA SRR036731.45630 85.71
AT2G21770.1|AT2G21770.1|cesA SRR036731.313154
AT2G21770.1|AT2G21770.1|cesA SRR036731.257160
AT2G21770.1|AT2G21770.1|cesA SRR036731.16555 81.33
AT2G21770.1|AT2G21770.1|cesA SRR036731.33011 81.25

AT2G21770.1|AT2G21770.1|cesA  SRR036731.94426 77.38
AT2G21770.1|AT2G21770.1|cesA  SRR036731.164760
AT2G21770.1|AT2G21770.1|cesA  SRR036731.48220 80.25
AT2G21770.1|AT2G21770.1|cesA  SRR036731.118122
AT2G21770.1|AT2G21770.1|cesA  SRR036731.148207
AT2G21770.1|AT2G21770.1|cesA  SRR036731.32898 77.11
AT2G21770.1|AT2G21770.1 SRR036731.103397
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Contiq Construction

CAP3 “Shotgun” assembly

Shotgun Sequencing

Source
" 4 . . clone
* (40 kb insert)
[s=48 &
S =, = Y unordered
- S = - sequencing
= 2 N2 QF clones
T ‘ (1-2 kb inserts)
mnlaleea el al N | N _§EN ] R .. —
P R W oovT— L L N
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GOAANIT ordered
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Xiaoqiu Huang and Anup Madan, 1999
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Homolog Confirmatory Step

FASTY- DNA protein to a Protein database

sm_18364 |estExt_GenewiselPlus.C_490155|cesA

©08_42916|L0C_0807g36630.1|cslF

33 1.9e-07

sb_5965 |estExt_Genewisel.C_chr_11372|cslC

pp_2722|estExt_Genewisel.C_80120|cesA
0s_5702|LOC_0s801g54620.1|cesA
vv_19270|GSVIVP00025577001 |cesA 135

108
92 7.7e-36
2.6e-19

pp_8706 |estExt_fgeneshl_pm.C_300004 |cesA

os_53309|L0C_0809g39920.1|cslA 79

pp_4876|e_gwl.29.2.1|cesA

pt_30735|eugene3.00160483 |cesA 39
pp_5273|estExt_gwp_gwl.C_1890065|cesA
VV_22004|GSVIVP00029800001ICGBA 136

os_53309 |LOC_0809g39920.1|cslA 78
os_53309|LOC_0809g39920.1|cslA 68

1.9e-08
3.8e-63
1.8e-12
117

1l.1e-49
1.6e-10
3.5e-09

270

pp_1195|estExt_fgeneshl_pg.C_2130003|cesA

os_53309|L0OC_0809g39920.1|cslA 79
os_53309|LOC_0809g39920.1|cslA 60

3.9e-06
2.2e-09

sb_5917 |estExt_Genewisel.C_chr_10425|cesA

sm_4713|e_gwl.0.15.1|cesA

os_42916|L0C_0807g36630.1|cslF 33

pp_18179|e_gwl.373.38.1|cslC

pp_5273|estExt_gwp_gwl.C_1890065|cesA

261
1.4e-07
92 1.4e-23
140

1l.1le-115

Frame 2 - D

Frame O s

145

5’_
3’_

6.1e-63

1.3e-48

78 pt 53607 |estExt_fgeneshl_pg v1.C_LG_IX0974|cesA 150
final-contig-data

4.7e-65
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SRA 614139
TBlastn/TFASTY 91126/94904
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Analysis Stage

SRA 614139
Blast/TFASTY 91126/94904
CAP3 4384



SRA 614139
PR Blast/TFASTY 91126/94904
CAP3 4384

Final FASTY 74




cesA 33
cslA 30
cslC 8
cslF 3
Total 74
B)

CSI 6 100/100
c 99/100 @

CslA

99/98
Background
v
Analysis
0.1
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Yin et al., 2009 Green algae




contig x y family length evalue

10 41pt_30735 eugene3.00160483 cesA 39 1.80E-12
67 375pt_55880 estExt_Genewisel_v1.C_LG_VI2190 cesA 44 8.50E-10
72  383sb_14834 estExt_GenewiselPlus.C_chr_106936 cesA 44 3.90E-06
25  82pt_30735 eugene3.00160483 cesA 55 1.80E-20
61 362sm_4713 e_gw1.0.15.1 cesA 60 1.90E-19
38 2920s 5702 LOC_0s01g54620.1 cesA 66 1.90E-19
46  326pp_5273 estExt_gwp_gw1.C_1890065 cesA 68 1.70E-06
31 94pp_8706 estExt_fgeneshl_pm.C_300004 cesA 83 3.00E-31
42  315pt_34236 eugene3.13980001 cesA 86 5.20E-32
5  310s 5702 LOC_0s01g54620.1 cesA 92 7.70E-36
66 370pt_30735 eugene3.00160483 cesA 94 4.40E-35
28 88pp_8706 estExt_fgeneshl_pm.C_300004 cesA 95 2.70E-38
59  359pt 3118 fgeneshl_pg.C_LG_V000269 cesA 97 4.60E-36 53 3420553309 LOC_0s09g39920.1 cslA 106  3.30E-06
4 29pp_2722 estExt_Genewisel.C_80120 cesA 108 4.60E-29 52 341o0s_53309 LOC_0s09g39920.1 cslA 111 6.10E-12
62 363pp_8706 estExt_fgeneshl_pm.C_300004 cesA 110 3.70E-47 74 3890s_53309 LOC_0s09g39920.1 cslA 113 4.00E-12
39 305pp_4876 e_gwl.29.2.1 cesA 114 4.80E-42 58  3580s_53309 LOC_0s09g39920.1 cslA 116  2.30E-10
34 100sm_4713 e_gw1.0.15.1 cesA 115 4.90E-40 64 36805 53309 LOC_0s09g39920.1 cslA 116  7.80E-13
; ;":pp—:%z es:i":—fw"—g‘:;‘c—l?2225(’)04 Cesﬁ EZ i';gé'ég 37 2880s 53309 LOC_0s09g39920.1 csIA 118 5.80E-07
estex enes m. ces, . -
. 335\’1’_—19270 GSVIVEOgO025577_(§)01 = A 135 260519 68  3760s 53309 LOC_0s09g39920.1 cslIA 120 9.30E-09
12 50wv_22004 GSVIVPO0028800001 cesA 136 1.10E-49 63  3670s 53309 LOC_0s09g39920.1 cslA 122 4.00E-10
7 34pp_8706 estExt_fgeneshl_pm.C_300004 cesA 139 6.10E-63 30 900s_53309 LOC_0s09g39920.1 cslA 125 9.70E-11
22 76pp_5273 estExt_gwp_gw1.C_1890065 cesA 140 1.30E-48 56  3480s_53309 LOC_0s09g39920.1 cslA 125 7.50E-06
18  69sb_5917 estExt_Genewisel.C_chr_10425 cesA 145 9.00E-34 41  3100s_53309 LOC_0s09g39920.1 cslA 130 8.90E-14
40  3080s_53309 LOC_0s09g39920.1 cslA 162 1.30E-18
23 78pt_53607 estExt_fgeneshl_pg v1.C_LG_IX0974 cesA 150 4.70E-65 65 369pp_1877  estExt_Genewisel.C_2240022 cslC 33 8.80E-10
60  360sm_4713 e_gw1.0.15.1 cesA 169 3.50E-55 57 354w 15251 GSVIVP00020790001 esIC 65 3.60E-16
;: 3?22:2;;2 Zi;t;f:gfmciggoow zz: igg i:igg_zz 48 328pp_29689 estExt_gwp_gw1.C_190149 esiC 78  1.90E-13
15 61pp_1195 estExt_fgeneshl _pg.C_2130003 cesA 200 8.70E-75 3 25sb_5965  estExt_Genewisel.C_chr_11372 cslC 92 6.00E-38
29 89vv_22004 GSVIVPO0028800001 cesA 218 1.30E-95 21 74pp_18179 e_gwl1.373.38.1 csic 92 1.40E-23
71 380pp_29689 estExt_gwp_gw1.C_190149 csiC 102  2.30E-29
19 72sm_4713 e_gw1.0.15.1 cesA 2611.10E-115 70 379sb_5965  estExt_Genewisel.C_chr_11372 csiC 209 9.50E-88
9  37pp_4876 e_gwl.29.2.1 cesA 270 3.80E-63 36 201vv_10325 GSVIVP00014999001 cslc 277 1.30E-15
) 2 230s_42916 LOC_0s07g36630.1 cslIF 33 1.90E-07
1 18sm_18364 estExt_GenewiselPlus.C_490155 cesA 346 8.00E-105 20 730542916 LOC_0s07g36630.1 csIF 33 1.40E-07
54  3440s_53309 LOC_0s09g39920.1 cslA 46 1.50E-07
17 6605 53309 LOC_0s09g39920.1 A 60 2.90E-09 49  3290s_42916 LOC_0s07g36630.1 cslIF 39  6.50E-06
33 970s_53309 LOC_0s09g39920.1 cslA 61 6.80E-09
K d 14 600s_53309 LOC_0s09g39920.1 cslA 68 3.50E-09
Bac groun 24 81pt_41925 eugene3.00660037 cslA 71 2.40E-10 cUmulative Distribution of SSRS
27 850s_53309 LOC_0s09g39920.1 cslA 74 2.40E-11
35  1380s_53309 LOC_0s09g39920.1 cslA 74 1.30E-07 Y —
47 3270s_53309 LOC_0s09g39920.1 cslA 74 2.60E-09 ©
13 570s_53309 LOC_0s09g39920.1 cslA 78 1.60E-10 s
50 3340s_53309 LOC_0s09g39920.1 cslA 78 9.80E-06 = |
AnaIysis 8  350s_53309 LOC_0s09g39920.1 cslA 79 1.90E-08 z <
16  640s_53309 LOC_0s09g39920.1 cslA 79 3.90E-06 [
55  3460s_53309 LOC_0s09g39920.1 cslA 79 6.50E-09 i
43 317vv_17281 GSVIVP00023244001 cslA 81 3.90E-12
44 3180s_53309 LOC_0s09g39920.1 cs:A 84 3.80E-09 g R | : : :
73 3850s_53309 LOC_0s09g39920.1 cslA 100 1.00E-08
45  3200s_53309 LOC_0s09g39920.1 cslA 105 8.60E-09 0 100 200 300 400 500

51  3350s_53309 LOC_0s09g39920.1 cslA 105 6.40E-12 Read Length
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