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Supplementary Figure S1.  Labelling efficiency of different modified nucleotides using T4 Polynucleotide kinase.
The synthetic oligonucleotides XGGGCUGCU, where X is either A, C, U, G, or Am, m6Am, Cm Gm, Um were mixed in equal molar ratio and labelled at their 5’ ends with 32P using T4 Polynucleotide kinase, followed by P1 nuclease digestion and separated by 2 dimensional TLC. All the modified nucleotides were detectable (a-c). Under our conditions the nucleotides C and Gm have similar retention factors (Rf), thus cannot be separated. Therefore TLC plate (a) had a mixture of A, C, U, G, Am, m6Am, Cm and Um, whilst on TLC plate (b) Gm was added to replace C, and Cm was also omitted. 
The XGGGCUGCU oligonucleotides were mixed in equal molar ratios for their free ends, and were labelled using T4 polynucleotide kinase, and subsequently digested to 5’ phosphate mononucleotides and separated on two dimensional TLC. The relative intensities of the resulting spots against the adenosine intensity were calculated. The expected value of 1.0 was observed for most of the modified and common nucleotides. The experimental data are presented on the schematic drawing next to the relevant nucleotide spot (c). The only nucleotide which failed to label equally was Um, which consistently labelled half as efficiently as all the other nucleotides. We also observed that under changed labelling conditions, such as when using very short labelling times, insufficient polynucleotide kinase, or non saturating levels of ATP, C and G could become preferentially labelled. 
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Figure S2. Mapping transcriptional start sites of mouse Prm2 (BC049612, from testis) and Apoa1 (BC012253, from liver) mRNAs using DNA fragment analysis. 

Transcription start sites of a) Prm2 and b) Apoa1 were identified as follows; 5’ rapid amplification of cDNA ends (RACE) was performed using a “FirstChoice® RLM-RACE Kit” (Ambion) according to the manufacturer’s instructions. “WellRED” (Sigma-Aldrich) gene specific dye–labeled oligonucleotides were used for amplification. “WellRED” oligonucleotides were identical to the Prm2reverse and Albreverse oligonucleotides (see Materials and Methods), but contained the D3 and D4 fluorescent dyes respectively. The 5’ non labelled oligonucleotide, based upon the 5’RACE adaptor, was identical for both genes, 5RACEinner 5'-gaacactgcgtttgctggctttgatg-3'. The PCR products were run on a CEQ 8000 GeXP Genetic Analysis System (Beckman) and fragment sizes determined by comparison to SEQ DNA Size Standard-600 (red peaks). Main peaks (black arrows) of 329, for Prm2 (a, green) and 345 for Apoa1 (b, blue) were observed. In both cases this corresponds to a transcript starting at an adenosine within an upstream initiator motif (YYANWYY) consensus. In both cases some nearby secondary peaks were observed consistent with multiple sites of initiation within and around the Inr. For the Prm2 message (a), the main secondary peak indicated a three nucleotide longer fragment (332), corresponding to initiation at an upstream adenosine. This is consistent with the TLCs showing adenosine or modified adenosine as the main nucleotide adjacent to the cap (Figure 4B). For the Apoa1 message (b), a secondary peak corresponding to a fragment 4 nucleotides smaller than the main peak (341), as well as several relatively strong more minor peaks would indicate transcription initiation at U, G and C sites in and around the Inr and is consistent with the additional spots observed in the TLC of the Apoa1cap adjacent nucleotides (Fig. 4B).
Table S1  Data for 2’-OMe-Bz-m6A-CE phosphoramidite and for 2’-OMe-Bz-m1A-CE phosphoramidite.
Data for 2’-OMe-Bz-m6A-CE phosphoramidite; 

[<]25D 9.2 (c 1.09 in CHCl3); 

IR vmax/cm-1 (CHCl3 solution) 2967 (m), 2933 (m), 1667 (s), 1608 (m), 1575 (s), 1461 (m), 1365 (m), 1349 (s), 1324 (s), 1043 (s) 

NMR 1H (400 MHz, CDCl3) 8.47 (0.5H, s, H-2), 8.46 (0.5H, s, H-2), 8.13 (0.5H, s, H-8), 8.07 (0.5H, s, H-8), 7.44 - 7.38 (4H, m, ArH), 7.32 - 7.22 (8H, m, ArH), 7.16 - 7.12 (2H, m, ArH), 6.82 - 6.77 (4H, m, ArH), 6.11 (0.5H, d, J 8.4, H-1′), 6.10 (0.5H, d, J 8.0, H-1′), 4.67 - 4.52 (2H, m, H-2′, H-3′), 4.39 (0.5H, app q, J 3.9, H-4′), 4.33 (0.5H, app q, J 3.9, H-4′), 3.97 - 3.82 (1H, m, CH2CH2CN), 3.79 (3H, s, ArOCH3), 3.79 (3H, s, ArOCH3), 3.78 (1.5H, s, NCH3), 3.78 (1.5H, s, NCH3), 3.70 - 3.49 (4H, m, CH2CH2CN, HA-5′, 2 x CH(CH3)2), 3.44 (1.5H, s, 2′-OCH3), 3.44 (1.5H, s, 2′-OCH3), 3.33 (0.5H, dd, J 10.6, 3.9, HB-5′), 3.31 (0.5H, dd, J 10.6, 3.9, HB-5′), 2.64 (1H, t, J 6.4, CH2CH2CN), 2.37 (1H, t, J 6.4, CH2CH2CN), 1.19 (3H, d, J 6.4, CH(CH3)2), 1.18 (3H, d, J 6.8, CH(CH3)2), 1.17 (3H, d, J 6.4, CH(CH3)2), 1.06 (3H, d, J 6.8, CH(CH3)2)

13C (126 MHz, CDCl3) 172.3 (2 x CO), 158.7 (4 x ArC), 155.0 (C-6), 154.9 (C-6), 152.7 (C-4), 152.6 (C-4), 152.0 (CH-2), 152.0 (CH-2), 144.5 (ArC), 144.5 (ArC), 142.4 (2 x CH-8), 136.1 (ArC), 136.1 (ArC), 135.7 (2 x ArC), 135.6 (ArC), 135.6 (ArC), 130.8 (2 x ArCH), 130.3 (2 x ArCH), 130.2 (2 x ArCH), 130.2 (2 x ArCH), 130.2 (2 x ArCH), 128.8 (4 x ArCH), 128.3 (2 x ArCH), 128.2 (2 x ArCH), 128.0 (8 x ArCH), 127.1 (ArCH), 127.1 (ArCH), 126.7 (C-5), 126.7 (C-5), 117.8 (CN), 117.5 (CN), 113.3 (8 x ArCH), 86.8 (CAr3), 86.7 (CH-1′), 86.7 (CAr3), 86.6 (CH-1′), 84.0 (d, J 2.9, 2 x CH-4′), 82.4 (d, J 3.0, CH-2′), 82.0 (d, J 4.8, CH-2′), 71.2 (d, J 15.6, CH-3′), 70.7 (d, J 18.0, CH-3′), 63.1 (CH2-5′), 62.6 (CH2-5′), 59.0 (d, J 17.0, CH2CH2CN), 58.9 (d, J 3.8, 2′-OCH3), 58.5 (d, J 2.6, 2′-OCH3), 58.0 (d, J 19.7, CH2CH2CN), 55.4 (2 x ArOCH3), 55.4 (2 x ArOCH3), 43.5 (d, J 12.3, 2 x CH(CH3)2), 43.3 (d, J 12.6, 2 x CH(CH3)2), 36.0 (2 x NCH3), 24.8 (2 x CH(CH3)2), 24.7 (2 x CH(CH3)2), 24.7 (2 x CH(CH3)2), 24.7 (2 x CH(CH3)2), 20.5 (d, J 6.3, CH2CH2CN), 20.3 (d, J 7.2, CH2CH2CN); 

TMP (162 MHz, CDCl3) 151.1, 150.3; 

HRMS m/z (ES+) 902.3991 (M+H. C49H57N7O8P requires 902.4001), 924.3805 (M+Na. C49H56N7NaO8P requires 924.3820). 

Data for 2’-OMe-Bz-m1A-CE phosphoramidite; 
[<]25D -9.8 (c 1.36 in CHCl3); 

IR vmax/cm-1 (CHCl3 solution) 2968 (m), 2937 (m),1650 (s), 1610 (s), 1577 (m), 1462 (w), 1366 (m), 1310 (m), 1080 (s), 1051 (s); 

NMR 1H (400 MHz, CDCl3) 8.20 - 8.18 (2H, m, ArH), 7.85 (0.5H, s, H-2), 7.85 (0.5H, s, H-2), 7.84 (0.5H, s, H-8), 7.82 (0.5H, s, H-8), 7.50 - 7.39 (5H, m, ArH), 7.31 - 7.16 (7H, m, ArH), 6.82 - 6.77 (4H, m, ArH), 5.99 (0.5H, d, J 6.2, H-1′), 5.96 (0.5H, d, J 6.0, H-1′), 4.54 - 4.44 (1H, m, H-3′), 4.40 - 4.34 (1.5H, m, H-2′, H-4′), 4.30 (0.5H, app q, J 4.1, H-4′), 3.95 - 3.79 (1H, m, CH2CH2CN), 3.77 (3H, s, ArOCH3), 3.76 (3H, s, ArOCH3), 3.71 (3H, s, NCH3), 3.67 - 3.44 (4H, m, CH2CH2CN, HA-5′, 2 x CH(CH3)2), 3.42 (1.5H, s, 2′-OCH3), 3.39 (1.5H, s, 2′-OCH3), 3.28 (0.5H, dd, J 10.4, 4.1, HB-5′), 3.27 (0.5H, dd, J 10.4, 4.1, HB-5′), 2.64 (1H, t, J 6.4, CH2CH2CN), 2.35 (1H, t, J 6.4, CH2CH2CN), 1.19 (3H, d, J 6.6, CH(CH3)2), 1.17 (3H, d, J 6.4, CH(CH3)2), 1.17 (3H, d, J 6.4, CH(CH3)2), 1.04 (3H, d, J 6.8, CH(CH3)2)

13C (101 MHz, CDCl3) 177.1 (2 x CO), 158.7 (4 x ArC), 147.9 (2 x C-6), 147.0 (CH-2), 146.9 (CH-2), 145.8 (C-4), 145.7 (C-4), 144.7 (ArC), 144.6 (ArC), 138.7 (CH-8), 138.5 (CH-8), 136.0 (2 x ArC), 135.8 (ArC), 135.7 (ArC), 135.6 (2 x ArC), 132.0 (2 x ArCH), 130.3 (4 x ArCH), 130.2 (4 x ArCH), 129.9 (4 x ArCH), 128.3 (2 x ArCH), 128.2 (2 x ArCH), 128.1 (4 x ArCH), 128.0 (4 x ArCH), 127.0 (2 x ArCH), 122.7 (2 x C-5), 117.8 (CN), 117.5 (CN), 113.3 (8 x ArCH), 86.7 (CAr3), 86.6 (CAr3), 86.4 (CH-1′), 86.2 (CH-1′), 84.2 (d, J 2.4, CH-4′), 84.1 (d, J 4.1, CH-4′), 83.0 (d, J 2.7, CH-2′), 82.4 (d, J 4.9, CH-2′), 71.4 (d, J 16.5, CH-3′), 70.7 (d, J 18.2, CH-3′), 63.4 (CH2-5′), 63.1 (CH2-5′), 59.1 (d, J 16.5, CH2CH2CN), 58.9 (d, J 4.5, 2′-OCH3), 58.4 (d, J 2.9, 2′-OCH3), 58.1 (d, J 18.8, CH2CH2CN), 55.4 (2 x ArOCH3), 55.4 (2 x ArOCH3), 43.5 (d, J 12.3, 2 x CH(CH3)2), 43.3 (d, J 12.5, 2 x CH(CH3)2), 37.0 (2 x NCH3), 24.8 (2 x CH(CH3)2), 24.7 (2 x CH(CH3)2), 24.7 (2 x CH(CH3)2), 24.7 (2 x CH(CH3)2), 20.5 (d, J 6.1, CH2CH2CN), 20.2 (d, J 6.4, CH2CH2CN); 31P (162 MHz, CDCl3) 151.1, 150.5 

HRMS m/z (ES+) 902.4003 (M+H. C49H57N7O8P requires 902.4001), 924.3820 (M+Na. C49H56N7NaO8P requires 924.3820).
