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Supplementary Figure SF1: Cluster of high GC3 genes on rice chromosome 11, as shown in TIGR genome browser (www.tigr.org)



Supplementary Figure SF2: Frequency of a canonical TATA-box in the 50 nucleotides upstream of the transcription start site for TSS predictions refined using the TSSer algorithm. Overall, 48% of rice promoters contain a canonical TATA-box; only 33% of genes with GC3 < 0.45 are equipped with TATA+ promoters as compared to 68% of those with GC3 > 0.95.



Supplementary Figure SF3: Intron density as a function of GC3 in Oryza sativa and Sorghum bicolor. Intron density is defined as a number of introns per 1000 nucleotides of transcript length. 

Supplementary Figure SF4: Distribution of dinucleotides CG and GC in O. sativa, stratified by high (CG3>0.8) and low (CG3<0.8) CG content in the third position of the codon.


[bookmark: _Ref234925863]Supplementary Figure SF5: Relative abundances ρC3G1 and ρC2G3 of GC at the wobble position. For rice and sorghum, we defined GC3 high is >0.8 and GC3 low is <0.5. For arabidopsis, we assumed GC3 high >0.6 and GC3 low<0.3.
 
	

Supplementary Figure SF6: Distribution of position-specific relative abundance HEAT repeat, O. sativa. 



 
Supplementary Figure SF7: Distribution of position-specific relative abundance for protein kinase families, O. sativa.  
 




Supplementary Figure SF8: Distribution GC3 in honey bee (Apis mellifera), fruit fly (Drosophila melanogaster), and fire ant (Solenopsis invicta). Generally low GC3 organism honey bee has a surprising medium and high GC3 tail, containing approximately 25% of genes. This tail consists of a bunch of various “receptor” encoding genes (e.g.  Metabotropic glutamate receptor,   Toll-like receptor, Dopamine receptor type D2, D2-like dopamine receptor, Ephrin receptor, SIFamide receptor, Ecdysteroid receptor A isoform, Antennapedia protein, Nicotinic acetylcholine receptor alpha1 subunit, Alpha-glycosidase  G-protein coupled receptor, etc).  Based on current annotation, 2.2% of all Apis mellifera genes encode receptors. Considering two extremes (1000 genes with highest and lowest values of GC3), lowest GC3 genes encode receptors in 1.3% of cases as compared with 5.6% of high GC3 genes.  



Supplementary Figure SF9: Distribution GC3 in Brachypodium distachyon. Distribution is bimodal with high (~47%) fraction of ORFs having GC3 ≥0.8. Since this analysis was done based on available collection of Brachypodium distachyon ESTs (www.brachypodium.org), this effect may be due to sequence redundancy.

TATA+	0.4	0.5	0.60000000000000064	0.70000000000000062	0.8	0.9	1	0.33767361111111138	0.37567276641550451	0.40710209258085367	0.46947194719472396	0.56477166821994462	0.64127764127764131	0.6751054852320677	GC3

Frequency of TATA+ promoters

Intron density
Rice	0.30000000000000032	0.35000000000000031	0.4	0.45	0.5	0.55000000000000004	0.60000000000000064	0.65000000000000202	0.70000000000000062	0.75000000000000178	0.8	0.85000000000000064	0.9	0.95000000000000062	1	0.70552930542924996	1.12586875928653	1.30757277072282	1.3565944294261001	1.37985833665735	1.26905880032284	1.1187489273715348	0.9435417720763799	0.82005744543770098	0.77322468823842505	0.73556240380750559	0.67049406039254089	0.53318834104760648	0.42564158407448832	0.21599952667373701	Sorghum	0.30000000000000032	0.35000000000000031	0.4	0.45	0.5	0.55000000000000004	0.60000000000000064	0.65000000000000202	0.70000000000000062	0.75000000000000178	0.8	0.85000000000000064	0.9	0.95000000000000062	1	1.2328286807639166	1.3822669486599199	1.4934417854351352	1.51344611631771	1.4116214716080466	1.3120292099740898	1.1950068426131302	1.0811349983842098	1.0069076385028799	0.9161172698606922	0.96736420883540308	0.84953594136670296	0.75841419073763838	0.67265075227811	0.44088075779214636	GC3

introns per 1000 nt


CG low	0	1.0000000000000005E-2	2.0000000000000011E-2	3.0000000000000002E-2	4.0000000000000022E-2	0.05	6.0000000000000032E-2	7.0000000000000021E-2	8.0000000000000043E-2	9.0000000000000024E-2	0.1	0.11	0.12000000000000002	0.13	0.14000000000000001	0.15000000000000024	0.16000000000000003	0.17000000000000004	0.18000000000000024	0.19000000000000006	0.20000000000000009	4	35	695	1126	376	59	5	2	1	0	0	0	0	0	0	0	0	0	0	0	0	 GC low	0	1.0000000000000005E-2	2.0000000000000011E-2	3.0000000000000002E-2	4.0000000000000022E-2	0.05	6.0000000000000032E-2	7.0000000000000021E-2	8.0000000000000043E-2	9.0000000000000024E-2	0.1	0.11	0.12000000000000002	0.13	0.14000000000000001	0.15000000000000024	0.16000000000000003	0.17000000000000004	0.18000000000000024	0.19000000000000006	0.20000000000000009	0	0	3	13	123	669	992	401	88	9	4	1	0	0	0	0	0	0	0	0	0	CG high	0	1.0000000000000005E-2	2.0000000000000011E-2	3.0000000000000002E-2	4.0000000000000022E-2	0.05	6.0000000000000032E-2	7.0000000000000021E-2	8.0000000000000043E-2	9.0000000000000024E-2	0.1	0.11	0.12000000000000002	0.13	0.14000000000000001	0.15000000000000024	0.16000000000000003	0.17000000000000004	0.18000000000000024	0.19000000000000006	0.20000000000000009	0	0	0	0	1	3	9	15	36	106	169	270	370	387	354	295	158	87	36	6	1	GC high	0	1.0000000000000005E-2	2.0000000000000011E-2	3.0000000000000002E-2	4.0000000000000022E-2	0.05	6.0000000000000032E-2	7.0000000000000021E-2	8.0000000000000043E-2	9.0000000000000024E-2	0.1	0.11	0.12000000000000002	0.13	0.14000000000000001	0.15000000000000024	0.16000000000000003	0.17000000000000004	0.18000000000000024	0.19000000000000006	0.20000000000000009	0	0	0	0	0	0	2	11	38	95	252	432	485	437	294	154	61	32	7	1	2	dinucleotide CG or GC frequency

Number of ORFs


High CG3	Rice	Sorghum	Arabidopsis	1.0874129709942861	1.0740885462355754	0.89999302296412764	Low CG3	Rice	Sorghum	Arabidopsis	0.52006137517270257	0.48961490581149114	0.74270191678195574	
ρC3G1


High CG3	Rice	Sorghum	Arabidopsis	1.1484500310439367	1.12044289813877	0.77172973338495365	Low CG3	Rice	Sorghum	Arabidopsis	0.4692476572750533	0.44699568534104861	0.59209952141294531	
ρC2G3


HEAT repeat
ρCG	0.30000000000000032	0.4	0.5	0.60000000000000064	0.8	7	5	12	5	3	ρC3G1	0.2	0.30000000000000032	0.4	0.5	0.60000000000000064	0.8	1	10	1	13	6	1	ρC2G3	0.1	0.2	0.30000000000000032	0.4	0.5	0.60000000000000064	0.70000000000000062	0.8	0.9	1	2	14	8	1	2	1	1	2	ρCWG	0.8	0.9	1	1	10	21	ρC1W2G3	0.9	1	1.1000000000000001	1.2	7	21	3	1	ρC3W1G2	0.70000000000000062	0.8	0.9	1	1.1000000000000001	1.2	2	2	12	10	5	1	Relative abundance

Number  of genes


Protein kinases
ρCG	0.2	0.30000000000000032	0.4	0.5	0.60000000000000064	0.70000000000000062	0.8	0.9	1	1.1000000000000001	1.2	1.3	4	17	80	90	79	59	67	55	48	72	59	13	ρC3G1	0.1	0.2	0.30000000000000032	0.4	0.5	0.60000000000000064	0.70000000000000062	0.8	0.9	1	1.1000000000000001	1.2	1.3	3	12	50	61	85	56	63	52	66	78	69	38	9	ρC2G3	0	0.1	0.2	0.30000000000000032	0.4	0.5	0.60000000000000064	0.70000000000000062	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	2	6	21	52	71	90	64	54	44	37	44	53	62	26	16	1	ρCWG	0.60000000000000064	0.70000000000000062	0.8	0.9	1	1.1000000000000001	2	14	100	305	208	14	ρC1W2G3	0.4	0.60000000000000064	0.70000000000000062	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1	3	8	74	206	220	95	28	7	1	ρC3W1G2	0.4	0.5	0.60000000000000064	0.70000000000000062	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.6	1	5	28	52	137	165	139	76	27	8	4	1	Relative abundance

Number  of genes


Honey bee	0	0.1	0.2	0.30000000000000032	0.4	0.5	0.60000000000000064	0.70000000000000062	0.8	0.9	1	1.0566400000000047E-4	0.20879120900000056	0.31846999200000142	0.12954353299999999	9.1504649000000354E-2	7.8402367000000014E-2	7.7662722000000114E-2	6.2764159E-2	2.8846153999999999E-2	3.8038880000000079E-3	1.0566400000000047E-4	Fruit fly	0.1	0.2	0.30000000000000032	0.4	0.5	0.60000000000000064	0.70000000000000062	0.8	0.9	1	1.5455154293957151E-4	3.7092370305497019E-3	3.2043686569471069E-2	5.9965998660553292E-2	0.11993199732110658	0.28973262583071452	0.36170212765957482	0.12271392509401886	9.9428159291123728E-3	1.030343619597136E-4	Fire ant	0.1	0.2	0.30000000000000032	0.4	0.5	0.60000000000000064	0.70000000000000062	0.8	0.9	1	4.1404692531820334E-3	7.1998159791443028E-2	0.26146296580279277	0.32042631498236679	0.22573224965496091	8.9786842508818202E-2	2.3155957675203283E-2	3.1436896181567396E-3	1.533507130808165E-4	0	GC3

Freqyency



Brachypodium distachyon 	0.2	0.30000000000000032	0.4	0.5	0.60000000000000064	0.70000000000000062	0.8	0.9	1	19	414	1647	2106	2045	1756	1995	4005	1087	GC3

number of ORFs

image1.png
Zatrok Zathok Zathok. Zazbok. Zazhok. Zazhok.

Rice BAC Tiling Path
05 NEa00Z2E L6

REL30005 1 175608
TIGR Rice Loci

i o osaagerseo geosi
Solanase innibitor protein 1 precursor, putative, expressed  Xulanase irhibitor protein 1 precursor, putative, exressed  thaunatd
riscs e Lot 0s1147500 Lot 0s
[ = 5
SSanase inhibitor protein 1 precursor, putative, expressed Xutanase irhibitor protein 1 precursor, putative, expressed RING-+
Lot ostsarz0 Lot Ost147600
[ =
Wlanase inhibitor protein 2 precursor, putative, expressed sylanase inhibitor protein 1 precursor, putative, expressed
Lot ostsarsa0 Lov._0st147620 Lor 051147660
= = -
{Slanase inhibitor protein 2 precursor, putative, expressed  SPLS-2, putative, expressed Canserved hupot
Lot ostizarsso Lov_ost14763
[ =
WSlanase inibitor protein 2 precursor, putative, eressed  Zin finger DN-binding protein, putative, o
Lot 01147560 LO¢ 011547640 Lot 011476
e =) [ -
{Slanase inhibitor protein 2 precursor, putative, expressed  Sspressed protein Pathogenesis

Loc 051147570
-
Xglanase inhibitor protein 2 precursor, putative, expressed

LoC_0st1g47574 Loc_osttgarsto
=) =
expressed protein Xylanase inhibitor protein 1 precursor, putative, express

Loc osttg47650
—
Eransposon protein, putatis




