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S1. General Chemical syntheses information 

All chemicals and solvents were of laboratory grade as obtained 

from commercial suppliers and were used without further 

purification. All the nucleotides were purified by ion-exchange 

chromatography on LX-650 resins from Sunresin New Materials 

Co.Ltd. NMR spectra were recorded with a Bruker Avance III 

spectrometer at 500.13 MHz (1H NMR) and 202.45 MHz (31P NMR) 

or a Bruker Avance IV spectrometer at 400.18 MHz (1H NMR) and 

162.00 MHz (31P NMR). The 1H NMR chemical shifts were calibrated 

to D2O (4.79 ppm). The 31P NMR chemical shifts were reported 

directly without calibration. Mass spectra (MS) were recorded with 

an LTQ XL (Thermo Fisher Scientific) spectrometer.  

The HPLC system consisted of an Agilent 1260 Infinity Ⅱhigh 

performance liquid chromatography, a VWD detector 

(DEACX34582) and a DNAPac PA200 column (8 μm, 4mm * 250 

mm). 

 

S2. General procedure for aminomethyl Cap analog 2 

The starting material N3 cap analog 1 was synthesized as described 

in US Pat., 12060385, 2024. 

MS : m/z calcd for C33H43N18O30P4
- [M-H]- : 1183.17, found ：1183.02. 

1H NMR (500 MHz, D2O) δ 9.09 (s, 1H), 8.50 (s, 1H), 8.23 (s, 1H), 
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7.97 (s, 1H), 6.08 (d, J = 5.0 Hz, 1H), 5.80 - 5.79 (m, 2H), 4.95 - 4.92 

(m, 1H), 4.67 (d, J = 4.8 Hz, 1H), 4.52 (s, 1H), 4.49 - 4.46 (m, 2H), 

4.43 (t, J = 4.7 Hz, 1H), 4.34 - 4.31 (m, 3H), 4.26 - 4.23 (m, 1H), 

4.21 - 4.16 (m, 2H), 4.15 - 4.13 (m, 1H), 4.00 (s, 3H), 3.64 - 3.60 (m, 

1H), 3.55 - 3.52 (m, 1H), 3.47 (s, 3H), 2.64 - 2.58 (m, 1H); 31P NMR 

(202 MHz, D2O) δ -0.93 (s, 1H), -11.62 (m, 2P), -22.81 (t, J = 18.0 

Hz, 1P). 

To a solution of cap analog 1 (175 mg, 0.148 mmol) in water (4 mL) 

and EtOH (1 mL) was added 10% Pd/C (20 mg). The reaction was 

stirred at room temperature for 6h under hydrogen atmosphere. The 

Pd/C was filtered off, and the filtrate was diluted with water and 

purified by ion-exchange chromatography on LX-650 resins 

(gradient elution from 0 – 1M TEAB) to give the TEA+ salt form of 

compound 2 (160 mg, 0.138 mmol, 93%) as white solid after freeze-

drying.  

MS : m/z calcd for C33H45N16O30P4
- [M-H]- : 1157.18, found : 1157.09. 

1H NMR (500 MHz, D2O) δ 8.38 (s, 1H), 8.05 (s, 1H), 7.87 (s, 1H), 

6.03 (d, J = 5.9 Hz, 1H), 5.87 (s, 1H), 5.77 (d, J = 5.9 Hz, 1H), 4.94 

(t, J = 5.6 Hz, 1H), 4.87 - 4.84 (m, 1H), 4.50 – 4.45 (m, 3H), 4.40 - 

4.35 (m, 2H), 4.31 - 4.26 (m, 3H), 4.22 - 4.15 (m, 3H), 4.01 (s, 3H), 

3.39 (dd, J = 9.2, 13.5 Hz, 1H), 3.31 (s, 3H), 3.23 (dd, J = 3.6, 13.2 

Hz,1H), 3.18 (q, J = 7.4 Hz, 14.3H), 2.97 - 2.92 (m, 1H), 1.26 (t, J = 
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7.4 Hz, 22.1H); 31P NMR (202 MHz, D2O) δ -0.78 (s, 1H), -11.62 (d, 

J = 17.8 Hz, 2P), -22.85 (t, J = 18.5 Hz, 1P). 

 

S3. General procedure for Cy3/Cy5/Cy7 cap analogs 

To a solution of Cy3/Cy5/Cy7 (1.0 eq) in DMF was added TEA (5 eq) 

and TSTU (1.5 eq). After stirring at room temperature for 15min to 

2h, a solution of the aminomethyl Cap analog 2 (1.0 eq) and TEA (5 

eq) in water was added. The reaction was stirred for 0.5h to 3.5h, 

diluted with water and purified by ion-exchange chromatography on 

LX-650 resins (gradient elution from 0 – 1M NH4HCO3) to give the 

NH4+ salt form of Cy3/Cy5/Cy7 cap analogs after freeze-drying. 

 

S4. Characterization data for Cy3 cap analog 8 

Cy3 cap analog was prepared starting from the aminomethyl Cap 

analog 2 (50 mg) yielding 23 mg (30%) of the NH4+ salt form as red 

solid after freeze-drying with HPLC purity 98%. 

MS: m/z calcd for C64H82N18O30P4S2
- [M-H]-: 1769.38, found: 

1769.45. 1H-NMR (500 MHz, D2O) δ: 8.37 (s, 1H), 8.32 (t, J = 13.3 

Hz, 1H), 7.94 (m, 2H), 7.85 – 7.82 (m, 3H), 7.77 (d, J = 8.3 Hz, 1H), 

7.28 (d, J = 8.3 Hz, 1H), 7.16 (d, J = 8.4 Hz, 1H), 6.17 (d, J = 13.3 

Hz, 1H), 6.08 (d, J = 13.3 Hz, 1H), 5.91 (d, J = 6.0 Hz, 1H), 5.87 (s, 

1H), 5.77 (d, J = 5.0 Hz, 1H), 4.93 (m, 1H), 4.65 (m, 1H), 4.57 (d, J 
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= 4.2 Hz, 1H), 4.48 – 4.45 (m, 3H), 4.38 (s, 1H), 4.29 – 4.25 (m, 4H), 

4.15 (m, 3H), 3.98 (m, 2H), 3.93 (m, 3H), 3.82 – 3.80 (m, 2H), 3.49 

– 3.44 (m, 1H), 3.31 (s, 3H), 3.27 – 3.25 (m, 1H), 2.56 (m, 1H), 2.27 

(m, 2H), 1.63 – 1.54 (m, 15H), 1.32 – 1.23 (m, 6H). 31P-NMR (202 

MHz, D2O) δ: -1.22 (s, 1P), -10.69 (m, 1P), -11.46 (m, 1P), -21.89(m, 

1P). 

 

S5. Characterization data for Cy5 cap analog 9 

Cy5 cap analog was prepared starting from the aminomethyl Cap 

analog 2 (100 mg) yielding 33 mg (21%) of the NH4+ salt form as 

blue solid after freeze-drying with HPLC purity 98%. 

MS: m/z calcd for C66H84N18O30P4S2
- [M-H]-: 1795.39, found: 

1795.12. 1H-NMR (500 MHz, D2O) δ: 9.18 (s, 1H), 8.63 (s, 1H), 8.24 

(s, 1H), 8.03 (s, 1H), 7.97 – 7.89 (m, 2H), 7.83 - 7.76 (m, 4H), 7.28 

(d, J = 7.5 Hz, 1H), 7.22 (d, J = 8.0 Hz, 1H), 6.40 (t, J = 12.0 Hz, 

1H), 6.21 (d, J = 13.5 Hz, 1H), 6.08 (s, 2H), 5.89 (s, 1H), 5.77 (s, 

1H), 4.97 (s, 1H), 4.76 – 4.75 (m, 1H), 4.58 (s, 1H), 4.52 - 4.79 (m , 

4H), 4.34 - 4.30 (m , 4H), 4.19 (s, 3H), 4.02 (m, 5H), 3.91 (s, 2H), 

3.52 – 3.50 (m, 1H), 3.43 (s, 3H), 3.37 - 3.35 (m , 1H), 2.72 (m, 1H), 

2.30 (s, 2H), 1.68 – 1.58 (m, 15H), 1.33 – 1.29 (m, 6H). 31P-NMR 

(202 MHz, D2O) δ: -0.93 (s,1P), -11.46 (d, J = 15.9 Hz, 1P), -11.64 

(d, J = 18.3 Hz, 1P), -22.71 (t ,1P). 
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S6. Characterization data for Cy7 cap analog 10 

Cy7 cap analog was prepared starting from the aminomethyl Cap 

analog 2 (135 mg) yielding 50 mg (23%) of the NH4+ salt form as 

blue-green solid after freeze-drying with HPLC purity 95%. 

MS: m/z calcd for C68H86N18O30P4S2
- [M-H]-: 1821.41, found: 

1822.20. 1H-NMR (400 MHz, D2O) δ: 9.05 (s, 1H), 8.42 (s, 1H), 8.00 

(s, 1H), 7.86 (s, 1H), 7.74 – 7.44 (m, 6H), 7.18 – 7.13 (m, 2H), 6.99 

(d, J = 8.5 Hz, 1H), 6.13 (t, J = 12.6 Hz, 1H), 6.06 – 6.00 (m, 2H), 

5.92 (d, J = 5.9 Hz, 1H), 5.82 (s, 1H), 5.77 (d, J = 13.8 Hz, 1H), 5.68 

(d, J = 5.8 Hz, 1H), 4.88 (s, 1H), 4.68 – 4.63 (m, 1H), 4.54 (d, J = 

3.7 Hz, 1H), 4.41 - 4.37 (m, 4H), 4.31 – 4.04 (m, 7H), 3.95 – 3.93 

(m, 2H), 3.88 (s, 3H), 3.71 (s, 2H), 3.49 (dd, J = 13.4, 9.9 Hz, 1H), 

3.29 (s, 3H), 3.23 (d, J = 9.1 Hz, 1H), 2.63 (s, 1H), 2.21 (s, 2H), 1.61 

– 1.35 (m, 15H), 1.29 – 1.17 (m, 6H). 31P NMR (162 MHz, D2O) δ -

0.91 (s,1P), -11.32 - -11.60 (m, 2P), -22.76 (t, 1P). 

 

S7. Characterization data for PEG5-FAM cap analog 11 

PEG5-FAM was synthesis by condensation of FAM and amino-

PEG4-acetic acid. The PEG5-FAM cap analog was prepared 

starting from the aminomethyl Cap analog 2 (70 mg) according to 

the procedure as Cy cap analogs using HATU instead of TSTU, 

yielding 10 mg (9%) of the NH4+ salt form as yellow solid after 
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freeze-drying with HPLC purity 94%. 

MS: m/z calcd for C64H75N17O34P4
- [M-H]-: 1748.35, found: 1748.96. 

1H-NMR (500 MHz, D2O) δ: 9.02 (s, 1H), 8.33 (s, 1H), 8.29 (s, 1H), 

8.02 (d, J = 7.2 Hz, 1H), 7.98 (s, 1H), 7.87 (s, 1H), 7.41 (d, J = 7.0 

Hz, 1H), 7.06 (d, J = 8.6 Hz, 1H), 7.01 (d, J = 8.5 Hz, 1H), 6.62 (d, 

J = 8.6 Hz, 1H), 6.57 – 6.55 (m, 3H), 5.84 (s, 1H), 5.75 (d, J = 4.6 

Hz, 1H), 5.72 (s, 1H), 4.89 – 4.82 (m, 2H), 4.68 (s, 1H), 4.52 (s, 1H), 

4.46 (m, 3H), 4.36 (s, 1H), 4.31 - 4.24 (m, 4H), 4.17 (m, 3H), 4.01 

(s, 3H), 3.97 (d, J = 15.5 Hz, 1H), 3.87 (d, J = 16.3 Hz, 1H), 3.79 (m, 

2H), 3.72 (m, 2H), 3.68 (m, 4H), 3.60 – 3.51 (m, 8H), 3.43 (s, 3H), 

3.23 (d, J = 12.3 Hz, 1H), 2.58 (m, 1H). 31P-NMR (202 MHz, D2O) δ: 

-0.99 (s,1P), -11.27 – -11.94 (m,2P), -22.58 – -23.22 (m,1P). 

 

S8. Characterization data for C6-MANT cap analog 12 

C6-MANT was synthesis by condensation of MANT and 6-

aminocaproic acid. To a solution of C6-MANT (36 mg, 0.14mmol) in 

DMF (1 mL) was added NHS (18 mg, 0.15 mmol) and EDCI (39 mg, 

0.2 mmol). After stirring at room temperature for 1h, a solution of the 

aminomethyl Cap analog 2 (50 mg, 0.034 mmol) in water (0.8 mL) 

was added. The reaction was stirred for 0.5h, diluted with water and 

purified by ion-exchange chromatography on LX-650 resins 

(gradient elution from 0 – 1M NH4HCO3) to give the NH4+ salt form 
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of C6-MANT cap analog (15 mg, 0.011 mmol, 31%) as white solid 

after freeze-drying with HPLC purity 99%. 

MS: m/z calcd for C47H64N18O25P4
- [M-H]-: 1403.32, found: 1403.18. 

1H-NMR (500 MHz, D2O) δ: 9.06 (s, 1H), 8.44 (s, 1H), 8.14 (s, 1H), 

7.92 (s, 1H), 7.32 (t, J = 7.5 Hz, 1H), 7.27 (d, J = 8.0 Hz, 1H), 6.83 

(d, J = 8.0 Hz, 1H), 6.75 (t, J = 7.0 Hz, 1H), 6.02 (d, J = 5.5 Hz, 1H), 

5.81 (s, 1H), 5.76 (d, J = 6.0 Hz, 1H), 4.91 (s, 1H), 4.58 (d, J = 3.5 

Hz, 1H), 4.49 – 4.41 (m, 4H), 4.34 (s, 1H), 4.29 – 4.21 (m, 3H), 4.18 

(m, 2H), 4.14 – 4.12 (m, 1H), 3.93 (s, 3H), 3.52 (dd, J = 13.5, 9.5 Hz, 

1H), 3.41 (s, 3H), 3.22 -3.16 (m, 3H), 2.77 (s, 3H), 2.64 (m, 1H), 

2.24 (t, J = 7.0 Hz, 2H), 1.59 – 1.53 (m, 2H), 1.50 -1.45 (m, 2H), 1.28 

-1.22 (m, 2H). 31P-NMR (202 MHz, D2O) δ: -0.98 (s, 1P), -11.18 – -

11.84 (m,1P), -22.43 – -23.16 (m,1P). 

 

S9. The ^1H NMR and ^31P NMR spectra of cap analog 1, 8, 9, 

10, 11 and 12 

1. cap analog 1 

1H NMR (500 MHz, D2O) of N3 cap analog 1 
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31P NMR (202 MHz, D2O) of N3 cap analog 1 

 

MS of N3 cap analog 1 

 

2. cap analog 2 
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1H NMR (500 MHz, D2O) of NH2 cap analog 2 

 
31P NMR (202 MHz, D2O) of NH2 cap analog 2 

 

MS of NH2 cap analog 2 

 

3. Cy3 cap analog 8 

1H NMR (500 MHz, D2O) of Cy3 cap analog 8 
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31P NMR (202 MHz, D2O) of Cy3 cap analog 8 

 

MS of Cy3 cap analog 8 
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HPLC of Cy3 cap analog 8 

 

4. Cy5 cap analog 9 

1H NMR (500 MHz, D2O) of Cy5 cap analog 9 

 

31P NMR (202 MHz, D2O) of Cy5 cap analog 9 
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MS of Cy5 cap analog 9 

 

 

HPLC of Cy5 cap analog 9 
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5. Cy7 cap analog 10 

1H NMR (400 MHz, D2O) of Cy7 cap analog 10 

 

31P NMR (162 MHz, D2O) of Cy7 cap analog 10 
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MS of Cy7 cap analog 10 

 
HPLC of Cy7 cap analog 10 
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6. PEG5-FAM cap analog 11 

1H NMR (500 MHz, D2O) of PEG5-FAM cap analog 11 

 

31P NMR (202 MHz, D2O) of PEG5-FAM cap analog 11 

 

MS of PEG5-FAM cap analog 11 
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HPLC of PEG5-FAM cap analog 11 

 

7. C6-MANT cap analog 12 

1H NMR (500 MHz, D2O) of C6-MANT cap analog 12 
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31P NMR (202 MHz, D2O) of C6-MANT cap analog 12 

 

MS of C6-MANT cap analog 12 
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HPLC of C6-MANT cap analog 12 

 

 

S10. LC-MS analysis of the capping efficiency with the 

synthesized cap analogs. 

Capping efficiency = (Abundance of all capped fragments) / (Abundance of all 

identified fragments) × 100% 

The abundance of each fragment can be calculated using either ‘relative 

abundance’ or ‘fractional abundance’. 

8. LZCap AG (3’Acm) 

  

 

Capping efficiency 
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 =(100+9.32+8.35)/(100+9.32+8.35+2.78)*100%=98% 

9. Cleancap AG (3’OMe) 

  

 

Capping efficiency  

=(100+9.56+9.28)/(100+9.56+9.28+7.73+2.34)*100%=92% 

10. LZCap AG (3'Ma-Cy3) 

  

 

 

Capping efficiency 

=(13.61+11.37+10.1+9.81+6.83)/(13.61+11.37+10.1+9.81+6.83+6.26+5.2+2.5

2) *100%=79% 

11. LZCap AG (3'Ma-Cy5) 
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Capping efficiency  

=(2.23+1.8+0.34+1.68+0.45+2.24+0.51/(2.23+1.8+0.34+1.68+0.45+2.24+0.5

1+0.51+0.35+1.25)*100%=82% 

12. LZCap AG (3'Ma-FAM) 
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Capping efficiency = 

(8.1+4.06+3.16+2.47+1.81+1.51+1.04+0.63+0.6+0.37)/(8.1+4.06+3.16+2.47+1.81+1.51+

1.04+0.63+0.6+0.37)*100%=100%  

13. LZCap AG (3'Ma-FAM) 

 

  

Capping efficiency 

=(8.87+5.16+5.03+3.8+2.85+2.18+2.04+1.96+1.63+0.64+0.5+0.39+0.28+0.2)

/(8.87+5.16+5.03+3.8+2.85+2.18+2.04+1.96+1.63+0.64+0.5+0.39+0.28+0.27

+3.69+0.14)*100%=90% 

  

S11. Transcript length, and template details of luciferase mRNA，

eGPF mRNA and HBs183-TCR mRNA 

Luciferase mRNA (1974nt) 

AGGAGACCCAAGCTGGCTAGCTTAAGCTTCTTGTTCTTTTTGCAGAAGCT

CAGAATAAACGCTCAACTTTGGCCTGCAGGGCCACCATGGAAGACGCCA

AAAACATAAAGAAAGGCCCGGCGCCATTCTATCCGCTAGAGGATGGAACC

GCTGGAGAGCAACTGCATAAGGCTATGAAGAGATACGCCCTGGTTCCTG

GAACAATTGCTTTTACAGATGCACATATCGAGGTGAACATCACGTACGCG
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GAATACTTCGAAATGTCCGTTCGGTTGGCAGAAGCTATGAAACGATATGG

GCTGAATACAAATCACAGAATCGTCGTATGCAGTGAAAACTCTCTTCAATT

CTTTATGCCGGTGTTGGGCGCGTTATTTATCGGAGTTGCAGTTGCGCCCG

CGAACGACATTTATAATGAACGTGAATTGCTCAACAGTATGAACATTTCGC

AGCCTACCGTAGTGTTTGTTTCCAAAAAGGGGTTGCAAAAAATTTTGAAC

GTGCAAAAAAAATTACCAATAATCCAGAAAATTATTATCATGGATTCTAAAAC

GGATTACCAGGGATTTCAGTCGATGTACACGTTCGTCACATCTCATCTACC

TCCCGGTTTTAATGAATACGATTTTGTACCAGAGTCCTTTGATCGTGACAA

AACAATTGCACTGATAATGAACTCCTCTGGATCTACTGGGTTACCTAAGGG

TGTGGCCCTTCCGCATAGAACTGCCTGCGTCAGATTCTCGCATGCCAGA

GATCCTATTTTTGGCAATCAAATCATTCCGGATACTGCGATTTTAAGTGTTG

TTCCATTCCATCACGGTTTTGGAATGTTTACTACACTCGGATATTTGATATG

TGGATTTCGAGTCGTCTTAATGTATAGATTTGAAGAAGAGCTGTTTTTACG

ATCCCTTCAGGATTACAAAATTCAAAGTGCGTTGCTAGTACCAACCCTATT

TTCATTCTTCGCCAAAAGCACTCTGATTGACAAATACGATTTATCTAATTTA

CACGAAATTGCTTCTGGGGGCGCACCTCTTTCGAAAGAAGTCGGGGAAG

CGGTTGCAAAACGCTTCCATCTTCCAGGGATACGACAAGGATATGGGCTC

ACTGAGACTACATCAGCTATTCTGATTACACCCGAGGGGGATGATAAACC

GGGCGCGGTCGGTAAAGTTGTTCCATTTTTTGAAGCGAAGGTTGTGGAT

CTGGATACCGGGAAAACGCTGGGCGTTAATCAGAGAGGCGAATTATGTGT

CAGAGGACCTATGATTATGTCCGGTTATGTAAACAATCCGGAAGCGACCA

ACGCCTTGATTGACAAGGATGGATGGCTACATTCTGGAGACATAGCTTAC

TGGGACGAAGACGAACACTTCTTCATAGTTGACCGCTTGAAGTCTTTAATT

AAATACAAAGGATACCAGGTGGCCCCCGCTGAATTGGAGTCGATATTGTT

ACAACACCCCAACATCTTCGACGCGGGCGTGGCAGGTCTTCCCGACGAT

GACGCCGGTGAACTTCCCGCCGCCGTTGTTGTTTTGGAGCACGGAAAGA

CGATGACGGAAAAAGAGATCGTGGATTACGTCGCCAGTCAAGTAACAACC

GCGAAAAAGTTGCGCGGAGGAGTTGTGTTTGTGGACGAAGTACCGAAAG

GTCTTACCGGAAAACTCGACGCAAGAAAAATCAGAGAGATCCTCATAAAG

GCCAAGAAGGGCGGAAAGTCCAAATTGTAAGTCGACACCAGCCTCAAGA

ACACCCGAATGGAGTCTCTAAGCTACATAATACCAACTTACACTTTACAAA

ATGTTGTCCCCCAAAATGTAGCCATTCGTATCTGCTCCTAATAAAAAGAAA

GTTTCTTCACATTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAA 

  

eGFP mRNA (1210nt) 

AGGAGACCCAAGCTGGCTAGCGTTTAAACTTAAGCTTCTTGTTCTTTTTG

CAGAAGCTCAGAATAAACGCTCAACTTTGGCCTGCAGGGCCACCATGGT

GAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGA

GCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGG

CGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACC

ACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACC

TACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACG
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ACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCAT

CTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTC

GAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTC

AAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACA

GCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGT

GAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCC

GACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTG

CCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCA

ACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCG

GGATCACTCTCGGCATGGACGAGCTGTACAAGTAGCAAGTAACAACCGC

GAAAAAGTTGCGCGGAGGAGTTGTGTTTGTGGACGAAGTACCGAAAGGT

CTTACCGGAAAACTCGACGCAAGAAAAATCAGAGAGATCCTCATAAAGGC

CAAGAAGGGCGGAAAGTCCAAATTGTAAGTCGACACCAGCCTCAAGAAC

ACCCGAATGGAGTCTCTAAGCTACATAATACCAACTTACACTTTACAAAATG

TTGTCCCCCAAAATGTAGCCATTCGTATCTGCTCCTAATAAAAAGAAAGTT

TCTTCACATTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAA 

  

HBs183-TCR mRNA (2120nt) 

AGACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCAAACAGACA

CCATGCTGCTCGCTCTGCTGCCTGTGCTGGGCATCCACTTCCTGCTGAG

AGATGCCCAAGCCCAGAGCGTCACCCAGCCTGACGCTAGAGTGACCGT

GTCCGAGGGCGCTAGCCTGCAGCTGAGATGTAAATACAGCTACTTCGGC

ACACCTTACCTGTTCTGGTATGTGCAATACCCTAGACAGGGCCTGCAGCT

GCTGCTGAAGTACTACCCGGGAGATCCTGTGGTGCAAGGCGTGAACGG

CTTCGAGGCCGAATTCTCTAAGAGCAACAGCAGCTTCCATCTGCGGAAG

GCCAGCGTGCACTGGTCAGATTGGGCCGTGTACTTTTGCGCCGTGACAA

GTTACGACACCAACGCCTACAAGGTGATCTTTGGAAAGGGCACCCACCT

GCACGTGCTGCCCAACATCCAGAATCCCGAGCCCGCCGTTTACCAGCTC

AAGGACCCTAGATCCCAGGACAGCACACTCTGCCTGTTCACCGACTTCG

ACTCTCAGATCAACGTGCCCAAGACCATGGAATCTGGCACATTCATCACC

GATAAGTGCGTGCTGGACATGAAGGCCATGGACTCCAAGAGCAATGGCG

CTATCGCCTGGTCCAACCAGACCAGCTTCACCTGTCAGGATATCTTCAAG

GAAACCAACGCCACCTACCCTAGCAGCGACGTGCCTTGCGACGCCACCC

TGACCGAGAAGTCTTTCGAGACAGATATGAACCTGAACTTTCAGAACCTG

CTGGTCATCGTGCTCAGAATCCTGTTACTTAAGGTGGCCGGATTTAACCT

GCTGATGACCCTGCGGCTGTGGAGCTCCCGGGCGAAGAGATCCGGCTC

TGGAGCAACAAACTTCAGCCTGCTTAAACAGGCCGGCGACGTGGAAGAG

AACCCTGGCCCCATGAGCAATACCGTTCTGGCCGACTCTGCCTGGGGAA

TTACACTGCTGAGCTGGGTGACAGTGTTCCTGCTGGGCACATCTAGCGC

CGACAGCGGAGTGGTGCAGTCTCCAAGACACATCATCAAGGAAAAAGGC

GGCCGGTCTGTGCTTACATGTATCCCCATCAGCGGCCACAGCAATGTGG
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TGTGGTACCAGCAGACCCTGGGCAAGGAGCTGAAGTTCCTGATCCAACA

CTACGAGAAGGTCGAGCGGGACAAGGGCTTTCTGCCAAGCCGGTTCAG

CGTGCAGCAATTTGACGACTACCACTCTGAGATGAACATGTCCGCCCTGG

AACTGGAAGATAGCGCCATGTACTTCTGTGCCAGCAGCCTGGCTCAGGG

AGCTGATGAGCAGTACTTCGGCCCTGGCACCAGACTGACCGTGCTGGAG

GATCTGAGGAATGTGACCCCACCTAAGGTGAGCCTCTTCGAGCCTTCTAA

GGCCGAGATTGCCAACAAGCAGAAGGCCACCCTGGTGTGCCTGGCCAG

AGGCTTCTTCCCTGACCACGTAGAACTGAGCTGGTGGGTCAACGGAAAG

GAAGTGCATAGCGGCGTGTGCACCGACCCCCAGGCCTATAAAGAGTCTA

ATTACAGCTACTGCCTGAGCAGCAGACTGAGAGTATCAGCTACCTTCTGG

CACAACCCTCGGAACCACTTCAGATGCCAGGTGCAGTTCCACGGCCTGA

GCGAGGAAGATAAATGGCCTGAGGGCAGCCCTAAACCCGTGACCCAGAA

CATCTCTGCTGAAGCCTGGGGCCGTGCCGACTGCGGCATCACCAGCGC

CTCCTATCAGCAGGGCGTGCTGAGCGCCACAATCCTGTACGAGATCCTG

CTGGGTAAGGCCACACTGTACGCCGTGCTGGTGTCCACCCTGGTCGTGA

TGGCCATGGTGAAAAGAAAGAACTCTTGATAATAGGCTGGAGCCTCGGTG

GCCATGCTTCTTGCCCCTTGGGCCTCCCCCCAGCCCCTCCTCCCCTTCC

TGCACCCGTACCCCCGTGGTCTTTGAATAAAGTCTGAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAA 

  

 

S12 .Characterization of LNP samples. 

Sample Encapsulation % 
Size 

(nm) 
PDI Experiment 

Cy5-TCR 97.02% 95.5 0.01809 
Detection of mRNA in 

Jurkat T cells 

Anti CD3-LNP-Cy5 TCR 92.53% 183.7 0.0619 
Detection of mRNA in 

Jurkat T cells 

Anti CD7-LNP-Cy5-TCR 93.15% 120.6 0.069 
Detection of mRNA in 

Jurkat T cells 

Cy5-eGFP-LNP 98.38% 108.3 0.1334 
Intracellular localization 

of mRNA in Huh7 cells 

Cy5-Luciferase-LNP 98.98% 108.1 0.04396 

Intracellular localization 

of mRNA in Huh7 cells/ 

In vivo immaging of 

mRNA in mice 

Cy7-Luciferase-LNP 97.46% 104.8 0.1167 
In vivo immaging of 

mRNA in mice 

 

 


