SAGE: Procedure

: Digest with
- : "Anchoring enzyme"
NlaIII

Isolate
mRNA, RT to
cDNA

Digest with
“Tagging enzyme" l
BsmFI

. Sequence V4
- s — Ligate tags

http://www.sagenet.org/home/Description.h




Mapping SAGE tags to genes

AGGAGAAGH
TCCTACGACGAC
TCTCTBGRATACCTATCAH

T AAAAAAA

.TDDGEGEEEHGEEEEMGDEGDEEDHEEEEGMEEEGEEEEEHD‘

THCGACGEGETEMEAETTIECEBGCOTOABMTGAGEATOEEATATECGAT
1IGGCGEO0EATGEERTOREBE ETATEFOAGCEEEOACE EEEEACEBEAGTTTACGEE
CCAGCTOGEAIEETEATCTEAECAMSEAEOBGTOIEAGAEEATAGGCETGTE
GCATAGEMGEEAGEEMOBTCEAGTOEACTOTOTCTAGATESGAETEGORACH
CCGrATEGEAAGASEEFGAEGTA0AAGEEEPCECTOMC T TITETESEEEIEBACTGE
CAQCHACEMEGHCSOATAGECGEEGGHAEGSEEETOGCAEEACTOGTSEAGTARTGT
CTABO0ATGABEECEOEBOTAETEOECGGEGEMETTEAEBETEOGEEATATGC TS
CTTETCEEAETAGTCASBTETIAEAGTEEMAAATTEAEETACEABABAGTCE
TACAARTACTAGEEMEEETAABTEACAAARSMATCARBATEBCAABARACTF
TTETARTATTTEEATOGTEEAEMTATEMEBAAEATAASTASITAAAG TG
ARG TETABETTABTEETEEAAEMEMETEATGATAARTEGETEARARAAT
STGTACSAAAGEETEAAAATEBEMAEGARACEABEEGAATTGAAECGA
TCCTTAATTAGOEEEABATEOGAABCAT TCOAAEECOAARCEARAGC T
CECATGAOTETGAESEABCEEME0BRATTTCTO0CCAGEET GO CC
TCTGECEATETGTATTAARATEAEGORE0OBTTEdeddCHACGTH
TTTCGECATGCEBETAETTERTEG T TCGGEMAABAGETARAGC T
AAGACEATLTCCASEST AT TG TEEIGTEECCACAEGTT
TATTAAGAACAATECTTATEACTCCTGATCCTAAGCA
CATTAAGAGAARMAGCTCACAGCAGAGARTGH
TTRAGARCTAAAGTACTACAAT
ITGAGGGCATCTCC
SCCAG



Tags

1 2 3 45 6 7 8 91011121314 151617 18 19 20

Position of NIaIII site



Predicted Gene Models

Genomic DNA Sequence

EST Data No EST Data

aGAG
SCCcTAac

UTR length “reree

distribution:rocrac
—_—— AT GGG PR
CCACATAACAT
ICTCZASCBAAEATEC
GTCRATCEAE3IEBA3EH
CCEE3ATTACEAETA
ACGACGEGETEMASEAGRTT

TG E3HBTCGEEATOAESET
AGCTOGEAIEEATEBRTCTAEAG
CATAGEMSGEEIGSEARSBTZEAS
CACTATEERAAGASEEFGEGTICAA
AZCACEAESASZATAGSECSEEGGEH
"AEEATGAEGEECEIEITAETEIS

Transcripts with
EST support

(=]

CCTAT

HBCCGGGACAC

TECOGGLECCATG
OCACEEGGEEECTEGERGEC
HBCBABTEIEEACEGEHGACACAHC
OOCABAB3BHBETEGCAEECGEATCCGE
ooaedrTesaeadeaTEdERd08GEEGEC
BECEECAGTESORTTEGEAEEEACCE
CEGCOTOBMTGAGCEATOEATATECGAH
ECOAGCEEEEEBCEEEEEACEEAGTTITACC
AEEEAEOA3TEOEBAGEEETAGGCETGT
HEBCGTOTOTCTOEATESSAETEGSORCT
BECCECTOMTCTTITETESEEIEBRACTS
EEETOGCAEEACTOGTGSERAGTABRATS
GEGEAMETTEABATEGIGEEATITGCT

TTETrEABTAOTCASTETTAEAGTAEMAARTTEAGETICEABABAGTC

Experimental SAGE tags

VETREL

ACHARTHACTAGEEMEEETAABTEACAAASATCARSEATEBCAABAAACT

rframTacTFEAEYSEF HAES AR EROEER SR SHPROIE

TGTAGAAMEETEAMAATEEMAEGEARACAAS] 1IGAATTGARECS
CCTTOATTAOESHEATEOGAAGCATTTGME iCORAECHRAGT
SCATGAETETGASEAB0EEMAGEATTTCG] IGCCaEE
- TGC@TETGTATCARATAMEGORBO0E] 160803 CGHRGGET:
- BCATGCEETATTEGTEGETCGGE IMASAGSQERAGT
cuamTpﬁﬂEHSquTQBqTanc:aeccﬂc GT
TAAAEAGAACGEETEATEACTCSC] iATSSTARA

Conceptual mRNAs

A T4 A T AR AT M T TR TR G TR
TAGAFCTAAAGTACTF
TGAGGEGECA

=bigest in silico

Theoretical SAGE
tags

[—



Mapping SAGE tags to genes

AGGAGAAGH
TCCTACGACGALC
CTCTBRATACCTATCA
SAACTCTATTHECNGGACAC S

AAAAAAA

H HHOUEBHGOEACEd3EdTEH S TTHOUBHOOH I =

.TDDGEGEEEHGEEEII!MGDEGDEEDHEEEEGMEEEGEEEEEHD‘
THCGACGEGETEMEAETTIECEBGCOTOABMTGAGEATOEEATATECGAT
1IGGCGEO0EATGEERTOREBE ETATEFOAGCEEEOACE EEEEACEBEAGTTTACGEE
CCAGCTOAGEEdEETEMTCTEAGOAAGEAEOASTOAEAGEEETCAGGCETGET
GCATAGEMGEEAGEEMOBTCEAGTOEACTOTOTCTAGATESGAETEGORACH
S EOrCATEEAAGASEEFGEGTA0AAGEEEPCECTOMCTTTETESEEIEBACTGD

i AAAAAAA

AEMTATEAE
b ERAREMEMETEH

1TGTHGMM....EHMMMEEEMHEEHMMDEHEEEGHHTEGMMECGH
TG TTOATTAGEEEEBATEOGAABCATTCOAEECCAAGCEABAGCC
CECATGAOTATGESEAE0SEEMEIBATTTCTIGOCCAGEETGC S0
TCTGECEATETGTATTAARATEAEGORE0OBTTEdeddCHACGTH
CTTCGACATGCEETAETTEGTEGTTCOGEMAASGAGETAAGCS T
IAGACOGATTCCAGESTTATITOTEEIITEECCACATEGTT

TATTAAGOAGAACETTCOTEBACTCCTGATCCTAAGCA

CATTAAGAGAAMMA CACAGCAGAGARATG

AAAAAAA




nternal polyA tracts

AGGAGAAGH
TCCTACGACGALC
TCTCTBGRATACCTATCAH
SAACTCTATTACCGGACACCCE
GCCTOGTECAETAECAGGLECCATGTON
ICCTCERCaETAGE3ICACEEGSGACTEGAGCEGEN
TCCACATAACBTTIOECBABTEOE8ACEGAGACACAHCCCE
IGCTCCAJABAATECTCOICABAEde BETGCAEACGATCCGEAT
AGTCATCEE0EACGEACE00RdTEEEEEdEATEOABRAd8GwEECA
1ITCCEEdATTAOBAETAGCAEGCAECAETAGORATTAGEAGEEEACCGEA

THCGACGEGETEMEAETTIECEBGCOTOABMTGAGEATOEEATATECGAT
IGGECGEO0EATGEEATOREBEETATED

GCTOGEAIEETEAMTCTEAEEARG

CEHEEIACAESEACEAGTTTACGEC

ENECECTIdEaGAEEATAGGCETGTE
GCATRGEEAGEEOSEAMSBTCEAATOARCTOTOTCTAEGATESGAETESOACH

AAAAAAA

EMEEGEGEMHEMEEEHEEEGDEHEHEGGTDE
TACAARTACTAGEEMEEETAABTEACAAARSATCARBATEBCAABARACTE

TTETARTATTTEEATEATEEAEMTATEAEAAEMTAASTASTAAAG TG
ARG TETABETTABTEETEEAAEMEMETEATGATAARTEGETEARARAAT
STETACARAGEET EAAAATEEAASEARACEAEEABGAATTGAAECGA
TCCTTAATTAGOEEEABATEOGAABCAT TCOAAEECOAARCEARAGC T
CECATGAGTATGABdEABdEAME0daRTTTCT3dCCAGEAET GO ST
TCTGECEATETGTATTAARATEAEGORE0OBTTEdeddCHACGTH
CTTCGACATGCEETAETTEGTEGTTCOGEMAASGAGETAAGCS T
AAGACEATLTCCASEST AT TG TEEIGTEECCACAEGTT
TATTAAGOAGAACETTCOTEBACTCCTGATCCTAAGCA
CATTAAGAGAARMAGCTCACAGCAGAGARTGH
TTAGARFCTAARAGTACTACAAT
ITGAGGGCATCTCC
SoCAG

AAAAAAA



NIaIIT Partial Digestion

AGGAGAAGH
TCCTACGACGALC
TCTCTBGRATACCTATCAH
SAACTCTATTACCGGACACCCE
GCCTOGTECAETAECAGGLECCATGTON
ICCTCERCaETAGE3ICACEEGSGACTEGAGCEGEN
TCCACATAACBTTOECBABTEIEE8ACEGAGHCAD 10 & &
IGCTCCAJABAATECTCOICABAEde BETGCAEACGATCCGEAT

AGTCATCEE0EACGEACE00RdTEEEEEdEATEOABRAC8GEGCA
ITCCGEEOdETTAOEAETAGCEGCAEECAGTESORTTEGSEA

EEACCGEA
TAHCGACGEHGETEMEEAETTTIECEBGCOTOAMTGAGEATOEE ATECGAT
IEECEdEATGEERTOREEETATAQAGCEEESECEEEEE A TTACSEE

aCBaTGoTL

AAGEEETCE

CAQCHT

oo I : V.YV V.V.V.\

CTTETCEABTAOTCASTETTAEBAGTAEMAARTTESABETACEAABABAGTCO
TACAARTACTAGEEMEEETAABTEACAAARSMATCARBATEBCAABARACTF
TTETARTATTTEEATEATEEAEMTATEAEAAEMTAASTASTAAAG TG
ARG TETABETTABTEETEEAAEMEMETEATGATAARTEGETEARARAAT
STETACARAGEET EAAAATEEAASEARACEAEEABGAATTGAAECGA
TCCTTAATTAGOEEEABATEOGAABCAT TCOAAEECOAARCEARAGC T
CECATGAGTATGABdEABdEAME0daRTTTCT3dCCAGEAET GO ST
TCTGECEATETGTATTAARATEAEGORE0OBTTEdeddCHACGTH
CTTCGACATGCEETAETTEGTEGTTCOGEMAASGAGETAAGCS T
AAGACEATLTCCASEST AT TG TEEIGTEECCACAEGTT
TATTAAGOAGAACETTCOTEBACTCCTGATCCTAAGCA
CATTAAGAGAARMAGCTCACAGCAGAGARTGH
TTAGARFCTAARAGTACTACAAT
ITGAGGGCATCTCC
SoCAG



IGGAGAAG
TCCTACGACGA

SAACTCTA
GoCTOCTaR

] W D AAAAAAA

TCCEE0ATTAOEAETAGCAGSCAECAETEECATTAGEAEGEEACCGEH
TAHCGACGEHGETEAEAET T ECEGCOTOAMTGAGERTOEEATATECGHT
1IEECGdEArTGEERTOREEETATEIAGCEEEOABCEEEEECEBAGTTTACS
CAGCTOGEEIEETEMTCTEAEOAMEEAECAETIO8AGAEETAGGECEBTST
SCATAGEBMGAEAGEARCBTCEAATOAACTOTOTCTAEATESSAETESOACAH
CCECATEEAAGAEEEEGEGTIdO0AAGEEATCECTORMCTCTETEGAESEACE TG
SHAGTERTGT

TAEMAARATTEAGSTICEABABAGT

TERCAAARSBATCARSETECAABAAACT
EFRTATEAEBAAEMTAASTAGTAAAGTG
TACCTETABETTAEBTEETEEAAEMEMETEATGATAAARTEETEARAAA
STGETAGAR GG EAAAATEEAASEARACEABEEBGAARATTGAMECGH
CCTTOATTAGEESHEBATEOGAABCATTTGAEECOARAECEABRAGCC
GCATGAOTETGASEABCOEEME0BRATTTCTOOCCAGEET GO CC
CTGCEATETGTATTAAATEAECORABOICGBTITedaddCmASGT A
TTCGEHCATECEETETTEETEG T TCGGEMAAGBAGETARAGC T
AGACGOTTCCAGESTTATTITOTEEIGTEECCACAEGTT
ATTAAGAACAATECTCTATEACTCCTGATCCTAAGCE
CATTAAGAGAHRAR ACAGCAGAGAT
AARAGTACTACH
TGAGGGCATCT

Aninlz Ix

AAAAAAA

AAAAAAA
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C. elegans SAGE DATA -- WS110

Summarize library quality and tag-to-gene mapping

Tag filtering criteria

[ SWN21 N2 Embryos = ] Library Remove duplicate ditags

| Descending 4| Tag count sorting order Show unmatched tags

Resolve ambiguity to lowest position match

lapply to Coding BMNA only)

0.99 ¥ | Overall Sequence Quality
None % | Small Family Sequence Quality Show only unmatched tags

Singleton Sequence Quality Show only unambiguous tags

lapply to Coding RMA, Gther BRMNA and Mitechondrial enly)

5 Minimum tag count to show Hide antisense tags

[apply to Coding RMA only)

Qutput raw text only

Search Options

Show items with the keyword | Hide items with the keyword |




SWN21 Summary — WSI110
Library Total tags Dup ditags Overall Qual = 0.99 Singleton Qual >
SWN21 133825 10559 90696 60797

Freq Tag Source Position Strand Gene Locus  "Description"
1335 TCTTGTGTGG Mitochondrial

cytochrome ¢ .
oxidase
subumit 11

TGCGTTGTCT Other RNA 3 + F31C3.9 . "26s IRNA"
TTGTTACCTT Coding RNA + Y3T7E3.8b "similar to Ribosomal protein L15"

Coding RNA + Y3TE3.8a . "similar to Ribosomal protein L15"

CCCAACGAGA Coding RNA t YTTELLAS col-106  "C. elegans COL-106 protein, similar

to Collagen triple helix repeat (20
copies), PFO1484 (Nematode cuticle
collagen N-terminal domain)”

AATAAACGAA Coding RNA + (32D5.9 log-1

"C. elegans LGG-1 protein, similar to
Microtubule associated protein 1A/1B,
light chain 3"

CCGTTAAATT Coding RNA - KO06A4T
ATACTTATTA Mitochondrial

"hypothetical gene model”

cytochrome ¢ .
oxidase
subunit 1
CTTGGGCATT Mitochondrial cytochrome ¢ .
oxidase
subunit 1

GTCTATTCTG Coding RNA t F23A74 "slutamate receptor epsilon subunit




[w Output raw text only

Search Options

Show items with the keyword Hide items with the keyword
Tag-Mapping Options
¥ Coding RNA EST Paste list of tags to map below

[+ Other RMNA OsT

[+ Mitochondrial Genome

Or upload tag file

Browse...

Submit




1335

907
696
674
5548

463

445

380
334
319
307
291
269
241
235
234
220
218
217
216
205
194
186
1846

TCTTGETGTGG
TGCETTGTCT
TTGTTACCTT
CCCAACGAGR
ARTRARRCGAR
CCGTTAAATT
ATACTTATTA
CTTGGGCATT
GTCTATTCTG
TACAATAGTG
TARCCATTGA
ABATCGTTAT
GACCACTCAC
TETTGGCAAR
CARCTCAGAR
GGATTCGGETC
ACCTGTAGAR
AAGTACAATG
CACAARATCTG
COOAGAGGGA
ARARAARAKKAN
CGEATGCGGA
TTARATGARRR
TGACTTCTGA
AAGCGAARGG
GGARAGARGRA
TACAARCTCA
GACGAAGTTT

Mitochondrial
other_ RHA 3
coding_ RHA
coding RMNR
coding_ RMNR
coding_ RMNR
Mitochondrial
Mitochondrial
coding_RMHA
coding_RHA
coding_RHA
coding_RHA
coding RHA
coding RMNR
coding_ RMNR
coding_ RMNR
coding_ RMNR
coding_ RMHA
coding_RHA
coding_RHA
coding_RBHA
coding_RHA
Mitochondrial
other_ RNR 1
coding_ RMNR
coding_ RMNR
coding_ RMNR
coding_ RMHA

¥ cytochrome c_oxidase_subunit_III
F31C3.% . "26s rARNA’
¥37E3.8b . "similar to Ribosomal protein L153" ; coding RHA 1

¥Y77E11A.15 col-106 "C. elegans COL-106 protein, similar to Coll
C32D5.9% 1lgg-=1 "C. elegans LGG=1 protein, similar to Microtubule
E06had .7 "hypothetical gene model’
¥ cytochrome c_oxidase_ subunit T
¥ cytochrome c_oxidase_subunit II :
F23A7.4 "glutamate receptor epsilon subunit like'
Y119D3B.21 "similar to Plasmodium falciparum DHA-directed RHA
F23D12.1 . "hypothetical gene model'
RO9BE3.3 "REMA recogniticon meotif. (aka RRM, RBD, or RHNP domain)
F10B5.1 rpl-10 "ribosomal protein L10 (QM protein)
ZE1010.1 wubg-2 "UBQ-2 ubigquitin, 605 Ribosomal protein L40°
C08F11.11 - "hypothetical gene model’
F25H2.10 rpa-=0 “deoxyribonuclease’
ZE380.1 tbx-=32 "DNA=binding protein’
C26Fl1.9 rpl-=39 "ribosomal protein L39°
MO1F1l.2 rpl=16 "L13PF family ribosomal protein'
Y105EBA.16 rps-=20 "rps=20 encodes a small riboscomal subunit S20
C46H11.1 "gimilar to Homo sapiens Splice isoform 3 of Q96JES
F41F3.3 "euticlin'
# rEbNL
FOSE1D0.11a "RNA gene of unknown function locus:tts-1" ; other_
Y48B6A.2 rpl-=43 "similar to Ribosomal L3iTae protein family, Sco
C53H9.1 rpl=27 "605 ribosomal protein L27
C01B10.5a hil-=7 "C. elegans HIL=7 protein, similar to Saccharom

¥Y22D7AR. 10

"similar to Homo sapiens DC33, TR:Q9HZLT'



erial Analysis of Gene Expression

GGAGAA
CCTBCGACGEE

* How many genes can weidentify with SAGE?

SCTCCACBREATECTCOGCRBABdE8BETGCAEACGEATCCGE
GTIHTEEEiEEGEECEGGEGEEEEEEGEEEEGEHGGEGEEGD
B ETEECRATTEGEAEEEACCE
gET ¢ OEARMTGAGEMTOEATATECGA

- How many have multip

* How many extid. -tégs.aee-due 1o -internal polyAs?
due-to-MNIaTIT partial digestion

- How many extra:tags:are:

ACCTETABET TRAETEETEEAAEBAEMETEMTGATAARTAGETEAAAF

TGTAGCAAAGEETEAAAATEEAAEGEAAACEAEBEEGAAT TGAMECGF
- Do genes with >1 tdg-Have kigher eXpression levels?
cfs] =] =] [=1=] o
cTGCETETSTIATTARATEAES BO3BTTCEdBCCGCHROGTF
TTCGACATGCEETETTEGTEGE TCGGEMAAEAGETAAGC”
AGACOATTCCAGESTTATITOTEEIOTEECCACATEG T

ATTAARGEAGAACEC T A TEACTCCTGATCCTAAGC
AT TAAGAGAARMAAGCTCACAGCAGAG
TTAGARFCTAARAGTACTA
rGAGGEGECAT



. Extract theoretical SAGE tags from the
virtual transcriptome -- make a note of
which ones are upstream of a polyA tract

S TACGAC
TCTERTACC

ACTCTATTACCGEGACAC

EEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

could be due to partial-digestion with NlaIII

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
THRA

EEEEEEEEEEEEEEEEEEEEEEEEEE
GGGGGGGGGGGGGGGGGGGGGGGGGGG

ZAGGEGEC



txhost0l} » JSaltsplice.pl meta_lib.txt

Library meta_lib.txt: 14680 genes detected

Transcripts Lenes Ahundance (average)
1 S446 AL
2 040 by
A 1205 114
< A85 106
5 135 254
B 46 B4l
7 16 210
&l ol 236
= 5 A9
10 3 Fa=l=

fwhost0l3 »



riptome in a fasta file

CCTACGACS
CTCTBERATACCTAT
IACTCTATTACCGGEACAC

2. A summary of tdg abiihdance and tag-to-
gene mapping: from-the:-website:

ACGACGEGET EAEEAET T ECEGCOTOAMTGAGERTOEEATATAECGH
GCEdEATGEERATOREEETATEIAGCAEEOACEEEEECEAGTTTACE

AGCTOGEEdEETERTCTEAECAMEGEEECACTI0EAGATETAGGCE TS
CATAGEBMGAEAGEARCEBTCEAATOAACTOTOTCTAEATESSAGETESORACT

3. A summary:-of:tags:that map:to intron of

BTGASEECEOEOTH FOE0GGEEEAETTEMEBATEOIGE TATGCT

1. The virtual transcri

-
known gené ATACTAGEEAAEETAABTEACAAAEMTCAAGEATEBCAABAAACT
TETARTATTTEEETEOTEEAEMTATEAEBAAEMTAASTAGTAAAGTL
A TETABETTABTEETEEAMEMEMETEATGATAARTEGETAARAAF
FETACSAAAGEETEAAAATETMAEBAAACEABGEEGAATTGARECG
S TTAATTHAOEEEAEBATECGAABCAT TEOAEECCAARCEAAGE
CATGAOTETGEB0BAB0EEME0EBMTTTCTOOCCAGSEETGCC
:TECETETGTATTARATEAEGORB00BTTEd8ddCHAGGT
ST GHCATGCEETETTERTEGTITCGGEMAAEAGETAAGT
GACGQTLTCCASESCTATTITOTEEIdGSTEECCACAEGT
TTAASAAZOATETTCITEACTCCTSGATCCTAAD
ATTAAGAGARMAGCGTCACAGCAGH
TAGARCTAARAGTACT
SAGGEGCA

gEHETMGTDHETET'I!HIEHIG'I!GEHIHEMEEEHEEEGDEHEHEGETC



& O ttyp2 110x40

2Y74C9R .3 Eeali=40 Eealb=84 - 4151 10232 Mo polyA test needed
agtatcatcatcatatococgtgacctotocgtocttttcgtcacaaaagtctoccagatigctocgoagocagctetocac:
TCACAATLLTGRAGATGTTTATGRARAGLLGLALLGAATAC TLLAGCCGLGLELAGCCAGGRCLTLAALGLAATLGL”
CLGLCGTEGARACGATTTATTGAAGGACTGAARGARARAGARTCTATTCGGETACTTTGACTATGLACTLGAL TG
ATGLCATTCTTCTCGARAAGT TLGATATLLARGACLTELGTCGAGGAGT TGATCACGRARARGTGATCAATATAT TLGF
ACTGCAGACGTTTGEACCGCCEGARACGACGTTATGATTTLGATATGLATTCAATLLLTTTCAGGLGLATTTGLT TGF
AAGGACTGARACCTGGTGLGATLTATTGTGETEAAGLGATAATLTLACARATCACGAGRARACGLTTAT TEGACGATI
CTTARRGEGTTCGECEGATTCTEARCTGLACATLLTETCGRARGCACTGEAAARCCGLAT TCCCAAAGGARGATTTAT
CGGATTCACCAATAATTOATttaaatatcgatttttattocgtttaattgcaattttococo

2YFAC9R .2 Fealia=Z43 EREealb=Z0 + 1lkle 16828 Mo polyA test needed
agctaagccaaacatacacaatcaachATLGARACTCGTAARTTCTGETATETTTTGT TGLGACAGT TGEGLGTTTTTIL
TGCGTGETCTTCAGLAGCARCTLGTACAGTC TLGLAGAAARGRGARACGGAGT TLATLTLGARLGCARARAGLAGCAACLCAL
AAGAGAATLLTCGCGTGLGLAGCCGATLGRAGEGLTEGATGATCAARTGAGGATTCTAGAGETCCAT TGETCCACGL
AGAACGCCTCGLAGTCAARCCELLAGLARGT TTTLLEGLGATCTTEGTLGETEGTARTCARTTCCAATARSLat Lot
aaaatttcggttoctticttgogctticttictatttgtgaaatgetttattttcccccgaactctcaaaaggtttaaad
tcaatttcttatttatcattatttttctasacgaagacggategtoattttaaattatgttastggactattttac
2Y74C9A.4b Reals3=3b1 ESTIMATES=7489 - 175330 27327 Mo polyA test needed
toctttgasactacagtasatccgagagattttaaaggcegcatataggattctggaaaagaatcattttgocgocattA
tttaatgogtgttttatagaaaaactatagtatttacgcaaaagtatagaaagtagcctaasaaatacazaaaat:
tacctaaatatttgaagcagttittococtctaaatttgaatattgaacgcasaaacaccaatatgttcococgaaaaa:
cctgtttgasasaaccgccaattgtacatttgocgatagagtgocegcttgcagcagtatagactcgocccticcgogg:
ttttgtagttttttttaagttittaatggaagassaaatacattataagttticattcasatactaasaacatt LA
aaaaattaccggagaatctgcgtctocggeggtoacgattcctcaaaatccggagagocctoccaaaaacagatt A
toctocgtgtttcaacataactictagtgtttcgaatgtttictctataaagtttgtttaaaascattcaasaatce
LALLGAAGALCGLCTCTCGARARAGARARTAT T TLAGALGAAGGLCTTGARATATLT TLGRARTGLATLGLEGLAGLECAATL
ALGAALAAACCAGCARAATHAEETEARTEETATAARATECATRARAARACRERAAACAACLRTETRERRAATEAATIEE!



Ul PICOCtm) 4.2

177
2659
7948
BESE
2ER3
5347
a2
2446
SZE8
2038
2005
4413
4170
4124
40355
40441
3315
3803
3793
a741
3645
3405
3359
Siger]:
B327
T
al14
3028
ol 2
i
25749
2784

TTGTTACCETT
TCTTGTGTGE
GGATTCGLTE
TGTTGGCAAA
GACCACTCAC
AATAARACGAA
CCGRATARAA
CACAAARTCTE
TGACTTCTGA
CAARCTCAGAA
AARARARAARAA
CTTGGGCATT
AAARTCGTTAT
GAARCAAGAL
TGEGTTGTCT
AGACARACLCE
CGGAGAGEGA
TCTTCARATCHA
TARCCATTGA
LGARAGCCAC
GGARAACTCA
CCACATCGAL
GGARAGAAGA
AAGTACAATE
ATACTTATTA
GATCACGAGE
CCGTTARAATT
GGTCTACGAA
AAGCGARARGE
CACCAARTAAT
CCCAACGAGA
GGARAACTTE

coding_REMHA
Mitochondrial
coding_REMHA
coding_RHA
coding_REMHA
coding_RHA
coding_REMHA
coding_RHA
other_REHA 1
coding_RHA
coding_REMA
Mitochondrial
coding_RMHA
coding_REMHA
other_RMHA 3
coding_REMHA
coding_RMHA
coding_REMA
coding_RHA
coding_REMHA
coding_RMHA
coding_REMHA
coding_RMHA
coding_REMHA
Mitochondrial
coding_ REMHA
coding_ RHA
coding_REMHA
coding_RHA
coding_REMHA
coding_REMHA
coding_REMHA

PRRNRERRE pRRPRRRBRNRER R R RRR R

+

1

+ + + + + +

- = +
+ 4+ o+ o+

+ 4+ +++++++

+ 4+ ++ + + +

YAVES .8k "gsimilar to Ribosomal protein L15" ; codin
+ cytochrome_c_oxidase_subunit_III

FZoHZ .10  rpa-0 "deoxyribonuclease"”

ZRA010.1 ubg-2 "UEQ-Z ubiguitin, 605 Ribosomal proteil
F1O0ES.1 rpl-10 "ribogomal protein L10 (QM protein)”
C3205.9 lgg-1 "C. elegans LGG-1 protein, similar to M
Y45F100.12  rpl-18 "BEukaryotic ribosomal protein L18"
MO1F1.2 rpl-16 "L13FP family ribosomal protein”
FOSE1D.115 "EMA gene of unknown function locus:tts-1
CosF11.11 "hypothetical gene model™

C4eH11 .1 "gimilar to Homo saplens Splice isoform 3

+ cytochrome_c_oxldase_subunlit_II

RO9B3.3 "EMA recognition motif. (aka RREM, REBD, or R
HZZK11.1 asp-3 "aspartyl protease”

i | e "ZBs TRHA"

F31E3.5 eft-3 "Elongation factor l1-alpha”

TY103EEA.16 rps—2Z0 "rps-Z20 encodes a small ribosomal s
Bo41Z .4  rps-29 "405% ribosomal protein SZ29°¢

F230iZ2.1 . "hypothetical gene model”

YP1IF9AL.13b  rpl-1 "C. elegans RFL-1 proteln, similar
F13B10.2 rpl-3 "B60S ribosomal protein L3

Y4E63AL 8L rpl-17 "C. elegans RFL-17 proteln, similar
C53H2.1  rpl-27 "B0S ribosomal protein LZ7"

C26F1 .9 rpl-39 "ribosomal protein L39"

+ cytochrome_c_oxidase_subunit_I

Fa3p3.3 rps-22 "405 ribosomal proteln

KOBA4 .7 "hypothetical gene model”

FZOHZ:8 = "nucleoside diphosphate kinase”

Y43BBA.2  rpl-43 "similar to Ribosomal L37ae protein
FabtY.e = "hypothetical gene model™

YY7E1L1A.15  col-106 "C. elegans COL-106 proteln, simil.
KOSE4.6 cli-2 "protease inhlbitor”



ttypl 110x40

U PICO(tm) 4.2 File: intron_hits

417 FGATCTACTG LGenome 5011606 - : ; "Chromosome II @ F59Q6.3"

314 CLGLTGATAAR Genorme 2247144 + , : "Chromosome II1 : COZF5.3"

294 TRAGTGTGAA Genome 10421455 + . . "Chromosome » : C33D3.1"

274 FCRATCTGCA Genome 13200837 = . . "Chromosome % @ FE7BEL1.3"

274 TCRACTCCTT Genome 11021065 + . . "Chromogsome IY : F13H10.4"

256 GTGACGGATA Genome TER5ETE + : . "Chromosome I @ R11a5.1a R11A5.1
240 GCCTACACAH LGenome 13472050 + ; ; "Chromosome I @ Y486105.4"

181 TATTAATGTA Genornme 1425125 + . : Ehrumnsume I = ¥O92H1PER..5"

175 TGEAATGTAC Gename 10111977 o ; - "Chromosome III r FKA1ZE . Ea TI1E
162 TATACTGAGA Genome F709z299 = : ; "Chromosome IV : F33D4.5"

154 TGCARAACTA Genome 11280971 = . : "Chromogsome I @ F3601.4"

154 TTGCGTGTCT Genome 12066035 = . . "Chromosome % @ RO7ET.3Y

151 TTCGTGLTAGA LGenome FH42555 - . . "Chromosome II @ ZKBEE9D.4"

147 CGGTTCACAC Genome BE7RTYZ - ; : "Chromosome IV @ TOSAQ1Z.Z2"

14% TTGARCGGAAT Genoame 144555354 + ; : "Chromosome & @ FZ3B1Z2.7"

157 RTGATTCTLCT Genome BZEZETS . ; ; "Chromosome II : F13HE.5"

134 TATTCATTTA Genome Z17801E = . ; "Chromosome I @ WO3F11l.6c WO3F14
LAl FACCTTCCCT Genome 1077486 = : ; "Chromosome IV @ Y55F3AaM.15"
124 FACCCCTTTT LGenome Q071376 = ; 3 "Chromosome I @ WOsD4.5"

1158 TCTTATGAGT Genornme b4d0z37 - . . "Chromosome % : WO1A11 .4"

114 TARATATCTG Genome 13594075 == : ; "Chromosome = @ FS4BE11.4"

105 GAGGCACGTT Genome 10501188 + ; . "Chromosome I : F55R3.3"

107 GGTTTATGTA Genome 4753104 + ; ; "Chromogsome I @ C43E11.11"

107 TATTGCGTGT Genome 10941905 o ; ; "Chromosome I @ F49D11.9a"

104 TGCCTTTACE LGenome 119941 3% + ; 3 "Chromosome III @ YSBeA3A.3ZY
101 TACAGAGCAR Genonme 208405784 - ; : "Chromosome W : F31D4 .4"

=L FAAGATTTCG Genanme 55953949 + . i "Chromosome II : C17G10.41"

o3 TLGETACTGAG Genome 23132549 + . . "Chraomosome % @ WOZD7.Z2"

a7 TTTRTTCTAER Fannma NS = i "Thramnenmae TW - KNOZPN0OT 4"



ttypl 110x40

Atagzer.pl virtual_transcriptome »possible_polyfs &

fxhiost0l} ]
[1] &4Z21
fxhost0l} ;|

There were a total of 137211 potential tags
2Bb3E may be primed by 1nternal poly_A tracts

[11+ Done Atagger.pl wirtual_transcriptome »possible_polyA

{xhost0l? :

© T 1 T ke A ke e v 1 BB e 1 a1
TTAAGAGAAMMAGCTCACAG
AGARFCTAARAGT
AGGIS



8 6 ttypl 110x40

F10 key ==> F1ile Edit Search Bufters Windows aystem Help
#!/usr/local/bin/perl —w

# file tagger.pl — extract potential SAGE tags from the

# virtual transcriptome, then

# 1) count the total number of potential tags

# 2) identify and list all tags that could result from internal polyA tracts

#

# The raw code — see below for detailed comments
#

use strict;

my ¥file = shift or die "Usage: ./tagger.pl input_file\n";
|die "File $file not foundin” unless —-e $file;

imy %lines = “cat $file’;

my Blines = split '>', %$lines;

shift Blines;

0
0

my $polyn
my $total

‘for ( Blines ) {
my EBrows = split "\n", $_;
my { $gene ) = Frows[0] =" /~(\5+)/;
shift Brows;

my $seq = uc ,Join "', Brows;
' my Bfrags = reverse split 'CATG', $seq;
pop Bfrags;
$total += Bfrags;
my $pos =1y

for my $frag ( Bfrags ) {
my $tag = substr $frag, 0, 10;
next unless ++$pos > 1;



for my $frag ( Bfrags ) {
my $tag = substr $frag, 0, 10;
next unless ++$pos > 1;

while { $frag =~ /(wil0})/g ) {
pos $frag —= 9;

if ( polya($1) ) £

$polyA++;
print "$genei\titagitiposin”;
last;

3

warn ““nwnThere were a total of $total potential tagswn™,
“"$polyA may be primed by internal poly_A tractsnwn™;

sub polya §
$_ = shift;
return trAA075 > 7 71 0O



U PICOCtm)

T74C90 .
Y 74C9A .
T74C9A .
¥ 74C9A.
T74C90 .
Y /74C9A.
T74C9A .
Y 74C9A .
T42G10 .
Y48G1C.
142610 .
Y48G10C .
T4EG1C .
Y48GL1C.
T4261C .
T4E610 .
T42G10 .
Y48G1C.
142610 .
Y48G1C.
Fralle:
Fadlalds
Faable.
Fadlbls.
B W E R
[
Fa3lle .
B
EBEELES

4.7

GRGCCAGCCA
ACACATCTTT
GRATTTTTAAA
LGRGCCAGCCA
ACARCATCTTT
CATCTGGAGA
GRACACGTTT
GTCATTGATLC
ARRTTARTACA
TTGTTGARAATT
AGTAGRATGA
CTTTRARTGEA
GGCTCTATLCG
CLTTGGAGAL
AARARARRATAT
GCTRARTAGAL
TCTATTTGAT
ATCCGTACGA
GRGCTCTACT
GRAARARGCTTLC
ARRTTGARAGAL
TATGARACTTEG
AATGARARTATA
ARTCTGAGLCL
ATTGCCGATT
GTATTACCAL
ARARTCTTGAA
LLLLCALLLE
TGTGCCATTA



#!/usr/local /binfperl —w

# file partial.pl — Estimate how many observed SAGE tags could be
# due to partial digestion with the Hlalll anchoring enzyme

#
# The raw code — see below for detailed comments
#

use strict;

my $file = shift or die "Usage: ./partial.pl input_filewn”;
die "File $file not foundin" unless —-e $file;

my Bfile = sort_by_position{ $file J;

my { $count, ¥seen, ¥seenposl, $maybepartial, Xposi_freq J;

for (Bfile) {

my Bfield = split;

my $gene = $field[5];
my %pos = $field[3];
my $tcount = $field[0];
my %tag = $field[1];

$gene =" s/la—z]1%//;

$count++ unless %seen{%gene} ;
$seent{fgene} = 1;
$seenposl {$genel
$posi_freqitgenel

$pos;
$tcount;



if { $pos == { $seenposliifgene} + 1 ) &&
$tcount <= ( $posi_freqifgenei 10 ) ) {
$maybepartial ++;
print "$gene‘titagi\tiposititcountin”;

$Ffile =~ s/ . txt//s;

warn "wnwn$flle has $count unambiguously mapped genes“\n”,
“There were a total of ", scalar( Bfile ), " tags mapped:un”,
"There were $maybepartial possible Hlalll partialsinwn”;

sub sort_by_position {
my $lib = shift;
my Bfile = "grep coding_RMA %$1ib”;

return map { $_->[1] 3
sort § $a->[0] <=> $b->[0] }
map § [ (split)[31, $_ 1 3
EBfile;



U PICO(tm) 4.7

A ACTCCARALGA Z
TY/BAZE .S TCCGCCAALCT
EOO35.3 ARACTGATGA 2
K328 .4 GCCCAGGATE 2z
B8 B ATTCCCAGLA
TEYF1ZA .2 CLTTTGGAAG
ZC434 .3 ATGGAATGGG i
30612 .2 TAATTGCATT
TO7R9.9 GTTCAARGRRAA Z
TZ27F2.2 TATCATTCTT 2
ROSF9 .6 GCTTCARATT 2
TZ806 .4 GCCGARACTTEG 2
Zkb37 .3 CAGARARATGT Z
CO4ER .7 TTTCGTTACC Zz
F3ZFZ2.1 TTCLCAGCAGT Z
FEEBll. o GARRAGAAGEG
C17H1Z .14 ATGTTATTLCT
T1SE10.8 TATAGATAALG
CZ7H6.4 AAARTCAATLCLC 2
T105ERE (1 TCCTATCGLG
T13FZ .3 CGARARACGALC a
WOBES .3 GACAATTCAA 2
ROSF10.8 GLTCAATALCE
COpHS .7 TCTCAGGARAT 2
Fafe ] 5 5 CRRRTGCCAA
KOYHE .6 CTACTCECGTT Z
T48E1C .1 ARATGCATT

I T ot Y e Y o I O Y O Y i N O e Y e W I el e N I

i e

: e



#!/usr/local/bin/perl —w

fi1le altsplice.pl — count the number of tags/gene and relate
to the tag abundance

E- 3 -

use strict;

my $file = shift or die "Usage: ./altsplice.pl input_file\n”;
die "File $file not found\n"” unless —-e $file;

my ¥count = 0;

# 1nitialize a hash reference
my %tags = £33

# load data from external files

my Bfile = ‘cat $file’;
my $partial = ‘cat HMlalll_partial’;
my $polyA = ‘cat possible_polyA”;

my Bintrons ‘cat intron_hits”;
# add introns to the other tags
push Bfile, Bintrons;

# 1terate through the list

for (Bfile) {
# split the line i1nto 'words’
my Bline = split;

# this 1s what a line would typically look like:
# count tag source pos'n strand gene locus descrption



# 1terate through the list

For (Bfile) {
# gplit the line into "words’
my Bline = split;

# this 15 what a line would typically look like:
# count tag source pos'n strand gene locus descrption

# assign some varlables

my $freq = %$linel0];
my $tag = $line[1];
my $pos = $1linel3];
my $gene = $1linel[5];
# 1 no gene, 1t's an intron hit — find the gene name

# at the end of the line
if ( '$gene ) {
($gene) = A(NS+)"$/;

# remove alternative splice suffix
$gene =" s/la—z]1%//;

# 1ntialize an array reference for the gene 1f we do not have one
$tags—->{%gene} |l= [1;

# skip tags that may be due to internal polyA's or
# MNlalll partial digestion
next i1f reject( %$gene, $tag );

# add the tag's count to the array
push B{$tags->{%gene}’, $freq;



# this subroutine evaluates each geneftag pair to see 1f
# they were previosuly identified as potential artifacts
sub reject {

my ($gene, $tag) = B_;

# are tag and gene i1n the partial digest file?
return 1 if $partial =~ $igenellla—z]?Ms+$tag/m;

# are tag and gene i1n the intternal polyA file?
return 1 1if $polya =" /%igene}[a—z]?\s+$tag/m;

return 0;



# 1nitialize some hashes we will need
my (¥count, ¥total);

for { sort keys ¥{$tags} ) §

# get the list of tag counts for this gene
my Btags = Biftags—>1i%_313;

# set the counter to zero
my $sum = 0;

# add up all the tag counts
for my $f (Btags) {

$sum += $F;
E

# count the number of genes in each (number of tags) category
for my $num ( 1..10 ) §

$count{$num}++ and $total{$numi += Fsum if Btags == $num;
3
fcountfii1i++ and $totalfil} += $sum if Etags > 10;
3
print "\nLibrary $file: ", scalar( keys %{$tags} ), " genes detected\n”;

print "\nTranscripts\tGenes\tAbundance (average)\n”;

for ( 1..11 ) £
next unless %$total{$_} ;
my %average = int( %$totalf{$_3}/$countf{$_} + 0.5 );
my ¥transcripts = % == 11 ¢ ">10° :© $_;
print "$transcriptsh\tht$count{$_irt\tiaveragein”;



txhost0l} » JSaltsplice.pl meta_lib.txt

Library meta_lib.txt: 14680 genes detected

Transcripts Lenes Ahundance (average)
1 S446 AL
2 040 by
A 1205 114
< A85 106
5 135 254
B 46 B4l
7 16 210
&l ol 236
= 5 A9
10 3 Fa=l=

fwhost0l3 »



