Tables S1-S39. Length and count data for influenza A putative ORFs
accompanying Figs. 1a and 1b, and Supporting Figures S1-S37. ORFs are listed
according to their start codon positions in nt in their corresponding transcript. For an
OREF of various lengths, multiple entries are displayed, ordered by the sequence counts
per ORF length. For example, in Table S1, ORFs starting at position 5 are grouped into 4
rows containing 19 148 sequences of 8 aa, 16 sequences of 16 aa, 13 sequences of 5 aa
and 3 sequences of 3 aa in length.
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Tables S1. Length and count data for influenza A putative
ORFs accompanying Fig. 1a (PB1).
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Table S2. Length and count data for influenza A putative
ORFs accompanying Fig. 1b (PA).

Position | Kozak | Frame | Length | Count
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Table S3. Length and count data for influenza A putative
ORFs accompanying Figure S1 (PB2).

Position | Kozak | Frame | Length | Count
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Table S4. Length and count data for influenza A putative
ORF's accompanying Figure S2 (NP).

Position | Kozak | Frame | Length | Count
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Table S5. Length and count data for influenza A putative
ORFs accompanying Figure S3 (M1).

Position | Kozak | Frame | Length | Count
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Table S6. Length and count data for influenza A putative
ORFs accompanying Figure S4 (M2).

Position | Kozak | Frame | Length | Count
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Table S7. Length and count data for influenza A putative
ORFs accompanying Figure S5 (M42).

Position | Kozak | Frame | Length | Count
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Table S8. Length and count data for influenza A putative
ORF's accompanying Figure S6 (NS1).

Position | Kozak | Frame | Length | Count
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Table S9. Length and count data for influenza A putative
ORF's accompanying Figure S7 (NS2).

Position | Kozak | Frame | Length | Count
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Table S10. Length and count data for influenza A putative
ORF's accompanying Figure S8 (NS3).

Position | Kozak | Frame | Length | Count
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Table S11. Length and count data for influenza A putative
ORFs accompanying Figure S9 (H1).

Position | Kozak | Frame | Length | Count
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Table S12. Length and count data for influenza A putative
ORF's accompanying Figure S10 (H2).

Position | Kozak | Frame | Length | Count
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Table S13. Length and count data for influenza A putative
ORFs accompanying Figure S11 (H3).

Position | Kozak | Frame | Length | Count
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Table S14. Length and count data for influenza A putative
ORF's accompanying Figure S12 (H4).

Position | Kozak | Frame | Length | Count
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Table S15. Length and count data for influenza A putative
ORF's accompanying Figure S13 (HS).

Position | Kozak | Frame | Length | Count

1319

_____
____?
_____
_____
_____
_____
_____
____?
_____
_____
_____
_____
_____
_____
_____
_____
_____

=

=

<

<

=

=

<

<

<

=

=

<



<

____F54
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____

<

<

<

<

<

<

=

<

<

=

<

=

=

=

<



_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____

<

<

<

<

=

=

=

=

<

<

<

<

<

<



<

264 1496

1077

1077 S

1077

1087 M

1094 M

1103

1121 S

1121

1175

1175

1288 1494

1307 1422

1307

1307

1322 1395

1322

<

<

<

<

<

<

<

<



1322

1342 1498

1349 1447

1349

1370

1370

1370

1379 1390

1379

1379

1424 1472

1424

1442

1475 1436

1475

1479 10 1329

1479

1483 1489

1508

1508

1508

<

<

<

<

=

=

=

=

=

=

<

<

<

<

=

=

<

=

=

=



1579

1642

1645



Table S16. Length and count data for influenza A putative
ORFs accompanying Figure S14 (H6).

Position | Kozak | Frame | Length | Count
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Table S17. Length and count data for influenza A putative
ORF's accompanying Figure S15 (H7).

Position | Kozak | Frame | Length | Count
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Table S18. Length and count data for influenza A putative
ORFs accompanying Figure S16 (HS).

Position | Kozak | Frame | Length | Count
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=
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Table S19. Length and count data for influenza A putative
ORF's accompanying Figure S17 (H9).

Position | Kozak | Frame | Length | Count
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=

=

=

=

<

<
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=
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=
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=

=

=
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=
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=
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Table S20. Length and count data for influenza A putative
ORF's accompanying Figure S18 (H10).

Position | Kozak | Frame | Length | Count
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Table S21. Length and count data for influenza A putative
ORFs accompanying Figure S19 (H11).

Position | Kozak | Frame | Length | Count
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=
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=
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<
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=

=
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Table S22. Length and count data for influenza A putative
ORF's accompanying Figure S20 (H12).

Position | Kozak | Frame | Length | Count
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=
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=
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<
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Table S23. Length and count data for influenza A putative
ORF's accompanying Figure S21 (H13).

Position | Kozak | Frame | Length | Count
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=
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=
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Table S24. Length and count data for influenza A putative
ORF's accompanying Figure S22 (H14).

Position | Kozak | Frame | Length | Count
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Table S25. Length and count data for influenza A putative
ORF's accompanying Figure S23 (H15).

Position | Kozak | Frame | Length | Count
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Table S26. Length and count data for influenza A putative
ORFs accompanying Figure S24 (H16).

Position | Kozak | Frame | Length | Count
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Table S27. Length and count data for influenza A putative
ORF's accompanying Figure S25 (H17).

Position | Kozak | Frame | Length | Count
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Table S28. Length and count data for influenza A putative
ORF's accompanying Figure S26 (H18).

Position | Kozak | Frame | Length | Count
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Table S29. Length and count data for influenza A putative
ORF's accompanying Figure S27 (N1).

Position | Kozak | Frame | Length | Count
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Table S30. Length and count data for influenza A putative
ORFs accompanying Figure S28 (N2).

Position | Kozak | Frame | Length | Count
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Table S31. Length and count data for influenza A putative
ORFs accompanying Figure S29 (N3).

Position | Kozak | Frame | Length | Count
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Table S32. Length and count data for influenza A putative
ORFs accompanying Figure S30 (N4).

Position | Kozak | Frame | Length | Count
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Table S33. Length and count data for influenza A putative
ORFs accompanying Figure S31 (NS).

Position | Kozak | Frame | Length | Count
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Table S34. Length and count data for influenza A putative
ORFs accompanying Figure S32 (N6).

Position | Kozak | Frame | Length | Count
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Table S35. Length and count data for influenza A putative
ORFs accompanying Figure S33 (N7).

Position | Kozak | Frame | Length | Count
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Table S36. Length and count data for influenza A putative
ORFs accompanying Figure S34 (N8).

Position | Kozak | Frame | Length | Count
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Table S37. Length and count data for influenza A putative
ORF's accompanying Figure S35 (N9).

Position | Kozak | Frame | Length | Count
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Table S38. Length and count data for influenza A putative
ORFs accompanying Figure S36 (N10).

Position | Kozak | Frame | Length | Count
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Table S39.Length and count data for influenza A putative
ORFs accompanying Figure S37 (N11).

Position | Kozak | Frame | Length | Count
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Table S40. An abridged OREF list of influenza HA and NA genes.

HS 139 (1) 520 100

358 (1) 442 100




155 (2)

96 (3) 94.31

96 (3)

302 (2) 81.44

116 (2) 52.06

424 (1)

412 (1) 100

The filtering criteria used in Table 2, strong Kozak consensus sequence, an upstream
AUG location within the upstream third of the transcript and high prevalence (=95% and
>50% for in-frame and alternative-frame ORFs, respectively), were applied to obtain the
most probable HA and NA ORF candidates from Figs. S9—S37 (Tables S11-S39).
Because some of the genes have multiple frame-2 or frame-3 ORFs, we did not name the
ORFs according to Table 2. Instead, their starting positions are provided for
identification purposes.



Table S41. HHblits hits against PDB database for alternative-frame ORFs.

Query (Count) / Frame No. Avg. E-value Avg. Avg. prob.
identity (%) (%)

PDB ID: Definition / Classification / Organism / Molecule Name

One representative alignment

N4-381 (4) / Frame-3 1.20E-04 75.0 95.5

1EYO: Solution structure of conotoxin tviia from conus tulipa / Toxin / Conus

tulipa / Conotoxin tviia

N4-381 6 LDSRCPPQ 13 (13)
Consensus 6 ldsrcppg 13 (13)

Consensus 5 r~srcpp- 12 (30)
1EYO 5 RDSRCPPV 12 (30)
NP-987 (1) / Frame-3 1.50E-07 75.0 97.3

*ICLV: yellow meal worm alpha-amylase in complex with the amaranth

alpha-amylase inhibitor / Hydrolase / Tenebrio molitor / protein (alpha-amylase)

NP-987 1 MDGMPCCS 8 (9)

Consensus 1 mdg~pcc~ 8 (9)

[+ T+

Consensus 12 mdgvpcce 19 (32)

1CLV 12 MDGVPCCE 19 (32)
N7-684 (6) / Frame-3 7.65E-10 55.0 98.1
*ICLV: (Same as above)
N7-684 2 CMPQWNMCGNN 12 (13)

Consensus 2 c~p~wn~cg~n 12 (13)
NEEARRENRR

Consensus 1 cipkwnrcgpk 11 (32)

1CLV 1 CIPKWNRCGPK 11 (32)

PBI1-1995 (1) / Frame-3 8.70E-09 50.0 97.8

4KT3: Structure of a type VI secretion system effector-immunity complex from
Pseudomonas protegens / Hydrolase / Pseudomonas protegens Pf-5 /

Uncharacterized protein




PB1-1995 1 MDPQGKPFHPQYQP 14 (18)
Consensus 1 ~-D~gGkpfHpgYy-~ 14 (18)

NERRRRRREN

Consensus 51 ~d~~G~p~hpGyy~ 64 (137)

4KT3 51 QDENGKPPHPGYYD 64 (137)

NS1-50 (6) / Frame-2 6.87E-09 37.0 97.8

31JW: Crystal structure of BA2930 in complex with CoA / Transferase / Bacillus

anthracis str. Ames / Aminoglycoside N3-acetyltransferase

NS1-50 1 MSANGLQTGDLVMLHSSTG 19 (26)
Consensus 1 L~~LGI~-~Gd~11lVHsS1l~ 19 (26)

[+ [+ ]+ ]

Consensus 24 L~~LGi~~Gd~11lVHsS1l~ 42 (268)
3IJW 24 LRKLGLKKGMTVIVHSSLS 42 (268)

H3-161 (1) / Frame-2 2.40E-04 44.0 95.0

3GI9R: Structure of the HIV-1 gp41 Membrane-Proximal Ectodomain Region in a
Putative Prefusion Conformation / Viral Protein / Saccharomyces cerevisiae Human
immunodeficiency virus 1 / Fusion complex of HIV-1 Envelope glycoprotein and

Saccharomyces cerevisiae General control protein GCN4

H3-161 2 LONWFRISQWVKYARILI 19 (28)

Consensus 2 lgnwfrisqwvkyarili 19 (28)

Consensus 8 LWnWFAIT~W1wYIKIfi 25 (42)

-+

Fo

Fo

.t

3G9R 8 LWNWENITNWLWYIKIEE 25 (42)

H13-623 (5) / Frame-2 1.60E-07 43.0 97.2

2WM1: the crystal structure of human
alpha-amino-beta-carboxymuconate-epsilon-semialdehyde decarboxylase in
complex with 1,3- dihydroxyacetonephosphate suggests a regulatory link between
nad synthesis and glycolysis / Lyase / Homo sapiens /

2-amino-3-carboxymuconate-6-semialdehyde decarboxylase

H13-623 1 MSIVIHTHWFPPSL 14 (20)
Consensus 1 MiID~H~Hi~pp~~ 14 (20)

[+ 1+ [+ ]+ ] ] ++



Consensus 1 m~ID~H~H~~p~~~ 14 (336)

2WM1 1 MKIDIHSHILPKEW 14 (336)

H5-1479 (5), H6-1473 (1) /
Frame-3 6.50E-09 40.0 97.8

2DCV: The solution structure of horseshoe crab antimicrobial peptide tachystatin b
with the inhibitory cystine-knot motif / Antimicrobial Protein / Tachypleus
tridentatus / Tachystatin-B1

H6-1473 1 MYGVCQKRNL 10 (10)
Consensus 1 ~yG~Cqrrn~ 10 (10)

NREARRREN
Consensus 33 i~g~c~r~~~ 42 (42)
2DCV 33 IFGTCSRRNF 42 (42)
PB1-1737 (6) / Frame-3 1.30E-09 36.0 98.0

4A1S: Crystallographic structure of the Pins:Insc complex / Cell Cycle / Drosophila
melanogaster / PARTNER OF INSCUTEABLE

PB1-1737 3 ANPFQSWAAGLRWR 16 (17)

Consensus 3 ~~pvgsWl~egRw~ 16 (17)

=+ I+ T+
Consensus 7 ~~~v~sWl~eqRw~ 20 (40)
4ALS 7 PEPVASWMSEQRWA 20 (40)
NS1-86 (1) / Frame-2 2.40E-07 36.0 97.2

2LI5: NMR structure of Atg8-Atg7C30 complex / Protein Transport /

Saccharomyces cerevisiae S288c / Autophagy-related protein 8

NS1-86 2 PHFLCGFAEIR 12 (14)
Consensus 2 PH~i~G~s~Ir 12 (14)

ETTE] [+
Consensus 2 ~~~LSGL~~vq 12 (34)
2LIS5 2 PHMISGLSVIK 12 (34)
PB1-993 (3) / Frame-3 3.30E-06 15.0 96.6

1ROF: Crystal Structure of the Ferredoxin from Thauera aromatica / Electron

Transport / Thauera aromatica K172 / ferredoxin

PB1-993 3 QKCLEHCPYNVLK 15 (15)



Consensus 3 ~~C~~~CP~~ai~ 15 (15)

Consensus 45 ~~C~~~CP~~Ai~ 57 (60)
1ROF 45 KDAADSCPTGAIS 57 (60)

®N2-831 (6) / Frame-3 9.90E-05 14.0 95.3

1TP9: PRX D (type II) / Oxidoreductase / Populus trichocarpa / Peroxiredoxin

N2-831 4 LSPISWCOMCLQRQLERLQQAHRRYKFK 31 (33)
Consensus 4 lspiswcgmclqgrqglerlggahrrykfk 31 (33)

R I O = = S P
Consensus 42 f~~~~~ C~~Cr~~~~~~ 1~~~ 69 (162)
1TP9 42 GVPGAFTPTCSLKHVPGFIEKAGELKSK 69 (162)
°N2-831 (1) / Frame-3 1.70E-04 14.0 95.0

2R37: Crystal structure of human glutathione peroxidase 3 / Oxidoreductase / Homo

sapiens / Glutathione peroxidase 3

N2-831 3 LLSSISWCQMCLQRQLERLQSAHRRYKHKG 32 (33)

Consensus 3 llssiswcgmclgrglerlgsahrrykhkg 32 (33)

L [ I B Tl R 3 o
Consensus 43 l1~-F~at~-C~~-C-~-~~~~1~~1~~~~~~~~ 70 (207)
2R37 43 FVNVASYGGLT-G-QYIELNALQEELAPFG 70 (207)

This table supplements Table 4 for the hits of structural homologues to all frame-2
and -3 influenza A novel ORFs. E-value, sequence identity and probability were
provided by averaging ones from HHblits hits. The alignments between putative
ORFs and structures were generated by HHblits tool. The number in parenthesis
following a sequence alignment is the length of either query or subject. Consensus
sequences are shown in HMM format for both the query and the subject, in which
capital and lowercase letters are used to represent conserved columns with >60 and
>40 probabilities, respectively, and a tilde “~” is used to represent non-conserved
column. Based on default settings with two iterations, HHblits tool adds significant
hit(s) from the previous search/iteration to the HMM query for the next
search/iteration. It results to that our query may not be single sequence. Five symbols
are used to show the alignment quality, in which “|”, “+”, “”, “-” and “=" each

represents a quality from the perfect to the worst.

* Two groups of putative ORFs from NP and N7 genes hit to ICLV structure.



® One putative ORF, N2-281, hits to different structures.



