Additional file 3. The majority of chicken ncRNAs cloned and presented as novel RNAs by Zhang at al. [19] are homologs of ncRNAs
described previously. Alignments of chicken ncRNAs with the homologs in human or sometimes other vertebrates are shown. GGN sequences
are from Zhang et al. [19]. Vault RNA sequence corresponds to the GenBank AF045143 sequence. Other sequences are from snoRNABase [3]
and Additional file 4 in this paper. C, D/D', H, ACA, and CAB boxes are underlined; antisense elements are boxed; sequence numbering
corresponds to human rRNAs in snoRNABase. In C/D snoRNAs, the nucleotide complementary to the modification site is indicated by the red
arrowhead. For the vault RNAs, the secondary structures predicted by mfold [43, 44] are shown. The order of ncRNAs is as in Table 2. The
SNORD102B transcript has a longer antisense element, and thus can guide the modification of the rRNA nucleotide adjacent to that modified
by SNORD102A (marked with black and red arrowheads, respectively) [16].

G 4020 and C 4018 in 28S rRNA ' '

SNORD102 human R —— AATGATGASIEE TURTLRI T TGAT TECHT O AT GEAATTE T GARE—yy.
SNORD102A chicken : CATTCTGGAESHTCININITINITCIE-IITPIALEINRIC ANGEAARE TG —
SNORD102B chicken : TTTGCTATTEeICNITINITNCALCCH L N RIASCUEG (E-AGE Th \GAGGAC
GGN11 E AIGCTIOAATGATGATI®ATCOTEE T TGATTIACETGIETCRACGHAA NGAGGAC

Box C

BICTGA |
HACTGA GACTGGAATG
AN IRCINRAAATAGCAAG
NACTGAGAGC! N ——

Box D

G 4362 in 28S rRNA '

SNORD1A human : CAC TA TGATGTAGTTATCCCTGTCTGAA VAT CRiGGA] A ————WTMCﬁA— LOECE R TAAG- - 74
GGN20 e i WG TGATGAGATAGTTATCCCTGTCEGAAAME —oyenecANE - ——————— [SETERCTICTGAGE ittt 61
GGN17 - AGTGATCYGCO®TRGTTATCCCTGTCICASAAGTERCAE GEAGANACIYNI TG TCEAEele o) - ———- : 70

Box C Box D' Box D




SNORD13 human : - TTET. A-GCG A BCALLCGEITG Al CACCCTT : 66
GGN86 : C CClg- GC. a [ECAMECGEETGOGTGANE TG TG Rt : 61
Box C
SNORD13 human : [€AAGCIENCIRPNeCI0ieIeCGOeRT T G A : 104
GGN86 SN GEeCHTTGTTACGACGTGRRCACAEISR aC® - 96
Box D
SNORA84 human HEGCO®CCTGTGGTTE Agje GLIECALIEG CTEICHAEIIGEATTCCATCEE W --ATECAI§IC - 68
SNORA84 chicken : [GE&elLEie] aC CTHTCUETCIECACIECTUCAG TGGAAGA&A .C‘”‘AGTGAT‘ > 70
GGN120 S GTCATAREEENG
Target RNA unknown Box H
SNORA84 human HECTGTGATTTAYGCATGGAGECTCoRIIeT®AGCAGCTECCATAGCCCGGTCECUGE TACALLCL - kK]
SOl VR-Z el o] T \CIA NI C TG TGAT TTACGCATGGAGICTGIGATGTG TEGAGCAGCTIECCATAGCCCGGTCACAGT TACAGACKS-N IS
GGN120 HECTGTGATTTACGCATGGAGICTGIGATGIG TEGAGCAGCTIECCATAGCCCGGTCACAGITACAGACE-ENE
Box ACA

C 1327 in 28S rRNA '

GGCCTEo TGLIELYIEACAT TCCAAYTARAGC e seaiel mPNCINOICOILENCC € TGALIGEEAACHGEAGTCTGAGCHfelo
-CGGClefe— - LKeIyeTT———————| QACIACe CGTGTTAGACTYCTGAL TARCEATE Lo e eleC —— - -
—

SNORD104 human
GGN148

Box C Box D' Box D
G 509 in 18S rRNA '
SNORD11 human : GTETTOAAILCTNICNRITOAVNITH- - -CIRRICESITNITHCOTTTTGCATAAICAAGECALICT T T @Ae pXsloa fe Toa [e7:Xe AAC
GGN100 RN GERCAETGATGATT®CTA LCNEGTTTUCCTGATE A———————| AATGCLIEIAGEE TE[NeAGTCACTACCTCATCTGAGECA
Box C Box D
G 1447 in 18S rRNA

SNORD127 human : TTTCACTGTGGCLYX®TG A TTGERICTG CTRVNIACGATTTIATTAC AG] AICAGTCCCTCTAAACTGATGTICIS/oZY MM FAVAV2V:N
GGN71 I AACRKY aCCGUACTEIIAACHG CHEANATTTEATTACT(E]® G ABCAGTCCCTCTAAACTGATG TR et
e I ———

Box C Box D

A 391in 28S rRNA '

SNORD81 human : CAGARTACAIINENICTCMTEC-AAARIIY SIS IS T TRACT A CIVTAARVT, ATATTCTG
GGN107 o —-——‘Cﬁ‘ATGATGA LR AACCLIIAE CTTGAACTCTCTCACTGARQ®AZE ARAAGGIAAEE aCT—————
— I [Qp— —

Box C Box D' Box D

A 166 in 18S rRNA '

[ e ———
RCCTGE AHAEVAAATIECERTGAC TREIEANCATGIAGG TCTRRIAAT TAGCTCTARCTGACHEAYA
[ECCTGLIE AGaCATGAA O TGACTHOAAUCATGEAGGTCTE®AATTAGCTCTALCTGACEEES

Box C Box D

SNORD44 human
GGN52



G 3723 in 28S rRNA

-I\C. ACTTAAATTAQU T LSS R R VS oG GGTLETCYTUGARG AATIRRIALG AGA
CaTCR A ———————— @TTTGCCGTTTACCCA - -CLESGTHGUTGRTGTGURAT CIRIGRAT] AL

SNORD87 human : A
GGN34 z A

Box C Box Box D

D
A 3739 in 28S rRNA '
rmm.......>.1

SNORD46 human : GTACGEIEAKIAVVAAAGAAT HARPNECCTGCTTET--€G CGTCTTGGTCACCTGTGTGCCEC [TGCCAATGCIA O TTGTCATAGTTACACTGACLE
GGN108 : TGGEACLINITVATTTTCAMSIRPAE[E TAGATACEAC LG TUETGGTCEAmPVSE TG ALLS TGCCAATGCIEGGENITTGTCATAGT TACACTGACSE

Box C Box D

A 590 in 18S rRNA '

TCUYCAG LA ICCAATRGATCCTTCTGA® - OOCTGTGE- ATAGCAGEIERGALIELVXERGGA®-RIG TG AGAGA
-GJAC ROA SRR CAATIEGATCCTTCTGA TR TCA, TIRAGGAAC a | CHILACICTCOTRAAAAG A ———

Box C Box D' Box D

SNORD62 human
GGN80

U 121in 18S rRNA '

SNORD4A human : GGYGEAG ANOTIETIIAAGCGACCAAAG] CAAA-CRKCTNNICG OTCET TCLEEECTCAT oA
GGN82 I G AR TH TI®AAGCGACCAAAG ACTICINRIGTGATT! LT TCEIYACTGAT G
—_— —_ ] —

Box C Box D' Box D

U 814 in 18S rRNA

SNORA77 human e CCAGACTCAC HTGCACCTGACTGT‘——CTTCCAGGCAGGTGCTTTTTCTGTCTGCCAGAG AA : 63

SINO17:VaraNel o] T GCIIIEE CCAGACT CACTETGTACIFGAACTGECAGTCTTCAGTTCAGGTGCTTTTTCTGTCTGCAAGAGAAT CIE-EENGIE

GGN79 HETA\GCAGACTCACTETGFACIFGAACTGEAGTCTTCAGTICAGGTGCTTTTTCTGTCTGCAAGAGIAAT ClEEENG1E]
Box H

SNORA77 human - ATHECAGEE TEC T CLIEG Clye[es CA——— CCIAGejele - € ANCOACCLUCE®CTGC-(EleeACAMACGT- - 125

SINOl37.VaaNel o] e G- C TCACAGGEGIGATGAATGCCTIRCTTICCTEGTEGEGAAGGCHGETACAAT TGCTAAT CGCGRRACAT TGOk

GGN79 HEACTCACAGGEGIFGATGAATGCCTIRCTIICCTGTEGEAAGGCTGH TACAAT TECTAATGGGERACAT T CREM K]

Box ACA



SNORA40 human
SNORA40 chicken
GGN72

SNORA40 human
SNORA40 chicken
GGN72

SNORA44 human
SNORA44 chicken
GGN87

SNORA44 human
SNORA44 chicken
GGN87

SNORA17 human
SNORA17 chicken
GGN58

SNORA17 human
SNORA17 chicken
GGN58

SIGCACHUTRTEAUGTTTTTG
SAGCACGTETIICAY
[GAGCACGTGTICAR

Box H

Box ACA

U 4546 in 28S rRNA

U 686 in 18S rRNA

CTGCATGTTAATCCAAGAGCTGTGGCTCTGACGTAGCTGCAGG
CEGCATGTTAATCCAAGAGCTGTGGCTEIGACETAGCIFGCAGG

U 822 in 18S rRNA Box ACA

U 4659 in 28S rRNA

Box H

AGGCTRTGTCTREGCTEAEOGUTCTGggeCCeGTCARCEN TLEECAATCLIITRUAGIC TEACARL®
AGGCTGTGTCTIFIGCTgAATGETCTCGAAACCGGTGAGCACTCAGGAATGACTAGCAACCTEGACAAAT
AGGCTGTGTCTIFIGCTRAATIGETCTGAAACCEGTGAGCACTCAGGAATGACTAGCAACCTGACAAAT]

Box ACA

127
128
129



SNORA15 human

GGN56

SNORA15 human

GGN56

SNORA31 human

SNORA31A chicken

GGN32

SNORA31 human
SNORA31A chicken :

GGN32

SNORA4
SNORA4
GGN123

SNORA4
SNORA4
GGN123

human

chicken :

human
chicken

U 1367 in 18S rRNA

e CCATGGOCGAAT

o CCETGCGCTTTCTG CTG
CCIITGCGCTTTCIGECTGECTERECTTGTGGC

U 3713 in 28S rRNA

CT ittt | 1 G TGGCEGOCCAGATTCAATT EGGGAATAC,

GCA-GYCTT

A C TG Gl T T TR TCAGTAGY TR CAGECAGACACC‘TGCAﬂ A
CTCHENRGETTT@ITCAGTAGE TYRIECAGUCAGACACHATGCEAEAIRIGEVAT] 66

Box H

TAEANTE ATGGTAUGCYARGGUTUTTCAT. A TTANNEGTEANNPXRVAAT
TAC&C --UEGCATGCYT TAIGLUGAGTGG CleCle T TeREEAAGHIEGEATACAAZE

Box ACA

CTIETIGGTTEGCACTINEGATGCAAAAGAAAEALYS

SN CLIGCATCCRACTGATAGACCIIIIGARCAATT RIGTTGYT
HIICAGCATCCRTCTGATAGACCIOGAGCAETTILICETCTTGETCTIRGGT TIGCACTEAGATGCAABAGHAA
M CAGCATCLEET T GASAGACCI{ECAGCAAVNSCEO T TCCTUTH®IGGT .

[CAREEA TGAGATGCAABAGAAACAEeR]

AGTICAGATTGAATTAGGGAATACAA

Box ACA

ACZVVVE THAGCY T TERIEGEGEGCXele T T
TGCCAAAAGETIFCATAAT TGAGIGARAGGETET
TGCCAAAAGETIFCATAAT TGAGEGARAGGETET

aVAGTARCCTUIECOARCTUGEGC TR T TGGAAGAGHAAARGA
G T AGCCTEAACTAZCTEGGAGCTIFCT TGGAAGAGAAAAZGA
G T AGCCTGAACTAGCTEGGAGCTIFCT TGGAAGAGAAAAZGA

TCT :
TG :
: CCTTGCGCTTTCC‘CCTGCCTGTCCTTGTGGCAGTuTGGATTGéﬂEﬂAHGGAATAC"AC :

U 1347in 18S rRNA

133
135

Box H

130
130
136

Box H

137
130
130

- 70

®CCl :
Ce) :

7

72

74

76



SNORA64 human

U 4975 in 28S rRNA

o AC T ASTTGEE TIIeA e G| A
GGN74 - Cl®- CG THECTUGARGT, G A

SNORA64 human
GGN74

CpjCCTCIEGAC
TAAGAGT&T

Udatac snRNA human
GGN103

Udatac snRNA human
GGN103

SNORA25 human
SNORA25 chicken
GGN141

TTC,

@
D>

CTEGEATGE---CCHRECTGccCoyo o] -1ul--¢C Alel
Ale] NOAICTTARERTGGYCTCTCTET TICCLE® TGA

AAAGAGGGE T TIYKTAGGC TGS

U 801 in 18S rRNA

SNORA25 human : RAESCAEE
SNORA25 chicken : [Njeeiicppele
GGN141 AT GCIGTAGC

ITICETHNIXEATRATAAAA

ASTOCHAALL THEGLIEC TAIG
BCACETHGTGTEGTGETGIGETETAT TIHCAGAGCAGERACAA
RCACETHGTGTEGTGETGIGETETAT TIHCAGAGCAGERACAA

Box ACA

GGG
A-—|

TECIACALE®
T AcTT

[§GGEGAGAGABAGIRIAAAZEES
ANGGRGAGAGARAGEAAAGIIE

Box H

134
137

Box ACA

134
133
123

AAAT- - 130
CCTCG : 122

Box H

&

AACCH UTCTTGGGGTTGCGCUACUGL® Ale G ACTGCTAACGCCTG
AACCE ATCTTGGGGTTGCGCEeCeCaICe a GLG EGEACTGCTAACGCCTGH

- RACVISNINRSCCCATCAAC TTTTECTTTATTTT{E{ETCloZV-N NN MR Le(erV
HMEACCAACACACCIEREEEEE e e ICl]eCCGCgTGCGCGCG OGCAATTTTTGGAA

73
75

70
70

OTTCAAAGAGGGETTECATGGCTGEGAGAACCAGCAGCTCTTAACGCAGTGACCEGTACATIGAACTECTITCAGCAGG
e AAAGAGGGIT TEGCATGGCTGEAGAACCAGCAGCTCTTAACGCAGTGACCETACATIIGAACTECTITEAGCAGG



SCARNA1l human
SCARNA11 chicken

GGN67

SCARNA11 human
SCARNA11 chicken

GGN67

NET3 frog
NET3 lizard

NET3 zebrafish

NET3 chicken

GGN105

SNORD97A
SNORD97B
GGN68

SNORD97A
SNORD97B
GGN68

SNORD97A
SNORD97B
GGN68

human
human

human

human
human

: G TTR--®1GC GTG TCAGTEC AACAEGETAERIElEC
: G CAJICCLIGA®IC CAC[SGGLECLGUGGTGETEGGELMEEG

Box H

GACAWA®ECA-- - 69
GETGCLOAONEATCA = 73

CAB Box Box H
z CUTTAGGAGGGHEGLICIAAGA) CleINCNIMATT - 137
N CEGAAGATGTTTGCAAACCECTTAAAGGCAAGAGAGGACAT ClERm-am P Y]
MEICTTACCCTCTCAABTTAGGAGGGIEIG) : 69

CAB Box
U 43 in U5 snRNA

C 4004 in 28S rRNA '

CIGAAGATGITTGCAAACECTTAAAGGCAAGAGAGGACAITCLY

Box ACA

Box D

S b G CCCIEINT GA TJA T A I —— AARFACGCETHAT TAAGAGGR -~~~ === == m o mm e
S\ CCCAGTGATEATCAGENITCOF:CTHAGAGAGAAYA T C Ap p— TCJJABC
S - CCCAGTGATEATCANIIATCECEC TAAGAGAGAAWA \GEAGEIECG- e TCEE@AGCCTGCACIRICALIGE

human :

Box C

------------ T T T T T G T8 T TICACLRIT TG TCRTC T T TCTATACT TeT Tl T T T
z OTEITCTTTCAITUA ——— C C. TC Cl - Ci CTIRRIC®--
- C C T CTTTCALR T®A CTC C TCeC OA G-TC ECT T TGOS

Target RNA unknown

: ——CT——TﬁG‘A (Rt [ SOGCIETCCTRG TCARRGEEAAGATTATGAGAT QTGAGGG ClaY Sl K
N ——GA"C‘TTG LA ‘GCCCTCAGTG a ‘GGTAAGATTATGAGATCTGAGGGC GT : 218
HERICTCESECATANCTNe TIEQICCCCTCCTCANTGCAIIGGET AAGATTATGAGAT ETGAGGGC I -y

38
79
82

92
157
166



SNORD43 human :
GGN46 :

vault RNA1 human
GGN147

SNORD46 human
SNORD46A chicken
SNORD46B chicken
GGN16

SNORD46 human
SNORD46A chicken
SNORD46B chicken
GGN16

ATG CRACTHAL GACGGGCGGAC G
TAUCAGERTACH-I GACGGGCGGACA G

C 1703 in 18S rRNA

Box C Box D'

CCCCCC. - - - - CCCC-CCCC- - - - CCCCCCCC((. -

RGGCUGGCTTTAGCYCAGCGGT
LAY GGCOGGCTTTAGC®CAGCGGTT®

N (e CCCC- (- - -

GAG
—-A

————GTAGCEINITAAAAA-GAA
GCAATGGGAEIENIFAANTTT-TC
GTACECACEIIINITATIACTETG

.
ALY

AGTTC

- CCCCC- (- - - -

GECGTGGTTG--
GETAGATACGAC

TEG
ETGGCCTT----€G
G

GAAATCGCCTCTGGCGHJTGT]

29)0)) T (

AAACA

" BoxC_
A 3739in 28S rRNA'

98
115
106

56

(
C
ACTTGCEG
)) )))))--- [(((( (&

CCeT
CTETTC
GAEG

G

CCCCC. -

TCAC
TC

________________ CTERNETCOTGAN OCTHICTGALR
TG Al G, [@CTGAS

Box D

-))) ))))))))

CTGGGT
[el6CCOCIACTGCCEE ‘T—

=-22)--)0)))--

TGUECCACTHGCOLY N -

-lET-
—TGG
-lEG- G

62
76
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