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Protocol

Cat. No. K1351

Double-stranded RNA (dsRNA) ELISA Kit

Product Description

dsRNA is a byproduct produced during the in vitro transcription of mRNA. It has strong immunogenicity and 

can easily induce an immune response in the body, thereby reducing the efficacy of mRNA biological products. 

Therefore, dsRNA is considered a process impurity that needs to be removed during the production process 

and its residual amount must be strictly controlled.

This kit adopts the principle of double antibody sandwich method and combines with Biotin-Streptavidin (B-

SA) amplification detection system, which is specially used for quantitative detection of double-stranded RNA 

(dsRNA) (≥60 bp) in samples, regardless of the sequence of dsRNA. The detection process is as follows: first, 

the anti-dsRNA capture antibody is pre-coated in the microwells of the ELISA plate, and the sample to be 

tested is added and incubated to allow the dsRNA in the sample to specifically bind to the capture antibody. 

After washing to remove unbound substances, the biotin-labeled detection antibody is added for incubation to 

form a sandwich complex of "capture antibody-dsRNA-detection antibody". After washing again, horseradish 

peroxidase (HRP)-labeled streptavidin (SA) is added to achieve signal amplification through the high affinity 

binding of biotin-streptavidin. After thorough washing, the TMB substrate is added for color reaction. TMB 

appears blue under the catalysis of HRP and turns yellow after the reaction is terminated by acidic stop solution. 

The depth of the color is positively correlated with the content of dsRNA in the sample. Finally, the absorbance 

(OD value) of each well is measured at a wavelength of 450 nm using a Microplate reader, and the 

concentration of dsRNA in the sample is calculated based on the standard curve.

This kit has high sensitivity and simple operation process, and can be widely used in the optimization of 

biological product purification process, the control of dsRNA impurities in the intermediate process, and the 

release detection of the final product.

Composition and storage conditions

                                       48 Test 96 Test Storage

/ 1 / www.apexbt.com

Protocol

Cat. No. K1351

DDDDDDDDDDDDDDDDDDDDDooooooooooooooooooooouuuuuuuuuuuuuuubbbbbbbbbbbble-stranded RNA (dsRNA) ELISA KKKKKKKKKKKKiiiiiiiiiiitttttttttttt

Product Description

dsRNA is a byproduct produced during the in vitro transcription of mRNA. It has strong immunogenicity and 

can easily induce an immune response in the body, thereby reducing the efficacy of mRNA biological products. yy

Therefore, dsRNA is considered a process impurity that needs to be removed during the production process 

and its residual amount muuuuuuuuuustststststststststtstst bbbbbbbbbbbbbeeeeeeeeeee stststststststtstststttstrirrrrrrrrrr ctly controlled.

This kit adopts the prprprprprprprprprrpprp inininininininininininni ciciciciciciciciciiciciplplplplplplplplplplplpllplplplplplplppple ee ee eee eeeee ofooooo  double antibody sandwich method and combines wiwiwiwiwiwiwiwwiwiww thththththththththththt  BBBBBBBBBBBBBBBBBBBBBBiiiioioioioioioioioioioiioiooiotititittititititiititt n-Streptavidin (B-

SA) amplificatatatatatattatatatatatattttioioioioioioioioioioioioioioioiooiioioon n n nn n nn n n n n n n nnnn dededededededededededededededd tetetetetetetetetetetetett ction system, which is specially used for quantitative ddddddddddddddddddeteteteteteteteteteteteteteteteteee ecececececeeceecececccccccececcceeccctitititititititititititiiononoononooooooooo  of double-stranded RNA 

(dsRNA) (≥60 bp) in samples, regardless of the sequence of dsRNA. The detection process is as follows: first,

the anti-dsRNA capture antibody is pre-coated in the microwells of the ELISA plate, and the sample to be 

tested is added and incubated to allow the dsRNA in the sample to specifically bind to the capture antibody.

After washing to remove unbound substances, the biotin-labeled detection antibody is added for incubation to 

form a sandwich complex of "capture antibody-dsRNA-detection antibody". After washingngngngngngngngngnggg aaaaaaaagain, horseradish 

peroxidase (HRP)-labeled ddd d dd dd stststststststststtstsstrererererererererererrereptptptptptptptpptptptptavavavavavavavavavavavavavidin (SA) is added to achieve signal amplificatioioioioioioioioioooon nnnnnnnnn n nnnn n n nnn thththththththththththhthththhththrorororororororororororouguguguguguguguguguguugugu h hhhhhhh the high affinity 

binding of biotin-ststs rerererererererereer ptptptptptptptptptpttptp avavavavavavavavvavavvvavvidiiiiiididididididdidididdiiddidininiininininininiiin. After thorough washing, the TMB substrattttttteeeeeeeee isssssssisssiiiiis aaaaaaaaaaaddddddddddddddddddddddddededededededededededededede  for color reaction. TMB 

appears blue uuuuuuuuuuuuuuuundndndndndndndndndndndndndndndndndndddererererererererererererererererrerreer tttttttttttttthehehehehehhehehehehehehe catalysis of HRP and turns yellow after the reaction nnn isisisisisisisisisisisisisisisiisis tttttttttttttttteeeereeee minated by acidic stop solution. 

The depth of the color is positively correlated with the content of dsRNA in the sample. Finally, the absorbance 

(OD value) of each well is measured at a wavelength of 450 nm using a Microplate reader, and the

concentration of dsRNA in the sample is calculated based on the standard curve.

This kit has high sensitivity ananannna d simple operation process, and can be widely usedddddddddd iiiiiiiiiiiinnn n nnnnnnnnn thththththththththththtthe e e e ee e eee eeee optimization of 

biological product puriffffffficiiiii atatatatatatatataatattaaaaaaa ioioioioioioioioioioooon n n n n n n n n n nn prprprprprprprprprprprppp ocess, the control of dsRNA impurities in thhhhhhhhhhe e eeee e e eee ininininininininininnnteteteteteteteteteteetteermrmrmrmrmrmrmrmrmrmrmrmmmedeeeedeedededdiate process, and the

release detection ofofoffofofofooffofofo tttttttttttthehehehehehehehehehehh ffffffffffffffinininininininininininininnal product.

Composiiiiiiiiitttttttttttiiiiiiiiiiioooooooooooooonnnnnnnnnnn and storage conditions

48 Test 96 Test Storage
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Size

Components

ELISA Microplate 6 × 8 Well 12 × 8 Well 4 °C

Biotinylated detection antibody (100×) 60 μL 120 μL 4 °C

HRP-streptavidin (100×) 60 μL 120 μL 4 °C

Dilution buffer 15 mL 30 mL 4 °C

TMB substrate solution 6 mL 12 mL 4 °C

Stop solution 3 mL 6 mL 4 °C

Concentrated wash buffer (20×) 20 mL 40 mL 4 °C

dsRNA Standard (UTP, 5 ng/μL) 7.5 μL 15 μL 4 °C

dsRNA Standard (pUTP, 5 ng/μL) 7.5 μL 15 μL 4 °C

dsRNA Standard (N1-Me-pUTP, 5 ng/μL) 7.5 μL 15 μL 4 °C

dsRNA Standard (5-OMe-UTP, 5 ng/μL) 7.5 μL 15 μL 4 °C

STE buffer 25 mL 50 mL 4 °C

Plate sealer 2 pieces 4 pieces 4 °C

Shipping: Blue Ice                          Shelf life: 12 months

Experimental operation

1. Materials Not Supplied

(1) Microplate reader with 450±10nm filter (better if can detect at 450 and 650 nm wavelength), Microplate 

shaker (speed can reach 500 rpm), Centrifuge.

(2) RNase-free consumables (pipette tips, EP tubes, etc.) and RNase-free H2O, absorbent paper, etc.

2. Preparation before detection

(1) Bring the kit components from the 4℃ refrigerator and equilibrate at room temperature for 15 min.

(2) Concentrated wash buffer (20×) is diluted with RNase-free H2O at a volume ratio of 1:19 to make 1× 

wash buffer.

(3) Gently centrifuge the Biotinylated detection antibody tube, HRP-streptavidin tube, and Standard tube at 

1000 rpm for 30 s before use to avoid residual reagents on the tube wall and tube cap.

*Note: Please only take out strips and reagents for present experiment, and leave the remaining strips and reagents at 4°C. Be careful to 

prevent moisture from entering the ELISA plate due to loose sealing.
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Size

Components

ELISA Microplate 6 × 8 Well 12 × 8 Well 4 °C

Biotinylated detection antibody (1(1(1(1(1(11(1(1(1(1(100000000000000000000000000000×)××××××××× 60 μL 120 μL 4 °C

HRP-streptavidin (100×)))))))))))) 60 μL 120 μL 4 °C

Dilution buffer 15 mL 3030303030303030303030303030 mmmmmmmmmmmmmmmmmmmmmmmmLLLLLLLLLLLLL 4 °C

TMB substrate solution 6 mL 12 mL 4 °C

Stop solution 3 mL 6 mL 4 °C

Concentrated wash buffer (20×) 20 mL 40 mL 4 °C

dsRNA Standard (UTP, 5 ng/μL) 7.5 μL 15 μL 4 °C

dsRNA Standard (pUTP, 5 ng/μμμμμμμμμμμμL)L)L)L)L)L)L)L)L))L)L)L)L)L 7.5 μL 15 μL 4 °C

dsRNA Standard (N1-MeMeMeMeMeMeMeMeMeMeMeMeMeM -------pUpUUUUUUUUUpUpUpUUpUUpUpUpUUpUUp TPTPTPTTPTPTPTPTPTPTPTPTPTP, 55555 5555 ng/μL) 7.5 μL 15 μL 4 °C

dsRNA Standaaaaaaaaaardrdrdrdrdrdddrdrdrdddd ((((((((((((((((((((((5555555555555-----------OMOMOMOMOMOMOMOMOMOMOMOMOMMOOMOMMMeeeeeee-UTP, 5 ng/μL) 7.5 μL 1555555555 μμμμμμμμμμμμμμLLLLLLLLLL 4 °C

STE buffer 25 mL 50 mLLLLLL 4 °C

Plate sealer 2 pieces 4 pieces 4 °C

Shipping: Blue Ice                          Shelf life: 12 months

Experimental operation

1. Materials Not Suppliededdededededededddde

(1) Microplate readedededeededeedederrrrr rrrrr wiwiwiwiwiwiwiwwiwiwiwiw ththhhhhhthththththththththhththhhhth 4444444444444455505555555 ±10nm filter (better if can detect at 450 andddddddddddd 66666666666666650505050505050505050050 nnnnnnnnnnnnm mmmm m mm m mmmmm wwwawwwwww velength), Microplate

shaker (speedddd ccccccccccccccccccananananananananananananananananannn rrrrrrrrrrrrrrrrrrrrrrrreaeaeaeaeaeaeaeaeaeaeaeaeach 500 rpm), Centrifuge.

(2) RNase-free consumables (pipette tips, EP tubes, etc.) and RNase-free H2O, absorbent paper, etc.

2. Preparation before detection

(1) Bring the kit components from the 4℃ refrigerator and equilibrate at room temperature for 15 min.

(2) Concentratatatatttattattattatatatttedededededededededededededededededddd wwwwwwwwwwwwwwwwwwwwwwwasasasasasasasasasasasaasa hh hhhhhhhhhh bubbbb ffer (20×) is diluted with RNase-free H2O at a vololololololololololololollololollo uuuuuuumuuuuu e ratio of 1:19 to make 1× 

wash buffer.

(3) Gently centrifuge the Biotinylated detection antibody tube, HRP-streptavidin tube, and Standard tube at 

1000 rpm for 30 s before use to avoid residual reagents on the tube wall and tube cap.

*Note: Please only take out strips aandndndnddndndndndndnddndd rrrrrrrrrrreaeaeaeaeaeaeaeaeaeaeeaeagents for present experiment, and leave the remaining strips and rrreaeaeeeeeeeeeeee geeeeeegeeeeegegegegegegeeeegeg ntntntntntntntntntntntntntn s s ss s s s ssss atatatatatatatatatatatatatat 44°4°4°4°4°4°4°44°4°°4444 C.C Be careful to 

pprevent moisture from entering ttttttttttttttttthehehehehehehehehehehehehehhh EEEEEEEEEEEEEELILILILILILILILILILILILILIISASASASASSASASASASASASASASASS  plate due to loose sealing.
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(4) Dilute the Biotinylated detection antibody (100×) and HRP-streptavidin (100×) 100-fold to 1× with the 

Dilution buffer for later use.

(5) Preparation of standards: 1) Unmodified or pUTP-modified dsRNA standards is diluted with the STE 

buffer to 1, 0.5, 0.25, 0.125, 0.0625, 0.0312, 0.0156, 0 pg/μL; 2) N1-Me-pUTP-modified dsRNA standards 

is diluted with STE buffer to 2, 1, 0.5, 0.25, 0.125, 0.0625, 0.0312, 0 pg/μL; 3) 5-OMe-UTP-modified 

dsRNA standards is diluted with STE buffer to 4, 2, 1, 0.5, 0.25, 0.125, 0.0625, 0 pg/μL. The dilution 

method is as follows:

1) Preparation of unmodified or pUTP-modified dsRNA standards (detection linear range: 0.0156-0.5 

pg/μL)

2) Preparation of N1-Me-pUTP modified dsRNA standard (detection linear range: 0.0312-1 pg/μL)

UTP/pUTP STE buffer Standard Final Concentration

(pg/μL )

49 μL 1 μL 5 ng/μL standard 100

A 495 μL 5 μL 100 pg/μL stolution 1 

B 250 μL 250 μL stolution A 0.5

C 250 μL 250 μL stolution B 0.25

D 250 μL 250 μL stolution C 0.125

E 250 μL 250 μL stolution D 0.0625

F 250 μL 250 μL stolution E 0.0312

G 250 μL 250 μL stolution F 0.0156

H 250 μL / 0

N1-Me-pUTP STE buffer Standard Final Concentration

(pg/μL )

49 μL 1 μL 5 ng/μL standard 100

A 490 μL 10 μL 100 pg/μL stolution 2 

B 250 μL 250 μL stolution A 1 

C 250 μL 250 μL stolution B 0.5

/ 3 / www.apexbt.com

(4) Dilute the Biotinylated detection antibody (100×) and HRP-streptavidin (100×) 100-fold to 1× with the

Dilution buffer for later use.

(5) Preparation of standards: 1) Unmodified or pUTP-modified dsRNA standards is diluted with the STE 

buffer to 1, 0.5, 0.25, 0.125, 0.0625, 0.0312, 0.0156, 0 pg/μL; 2) N1-Me-pUTP-modified dsRNA standards 

is diluted with STE buffer tooooooooooooooooooo 2,2,2,2,2,2,2,2,2,22,2 111111111111,,,,,,,,,,,,, 0.0000000000000 5,5  0.25, 0.125, 0.0625, 0.0312, 0 pg/μL; 3) 5-OMMMMMMMMMMMMMMMeeeeeeeeeee---------UTUTUTUTUTUTUTUTUTUTUTUTUTUTPPPPPPPPPPPPPP-modified 

dsRNA standards is ddddddddddddililililililililillilutututututututututtuutedededededededededededddd wwwwwwwith STE buffer to 4, 2, 1, 0.5, 0.25, 0.125, 0.062222222222225,5,5,5,5,5,5,5,5,5,5 000000000000 ppppppppppppppg/g/g/g/g/g/g/g/g/g/g/gg/g/μμμμμL. The dilution 

method is as follllllllolololololololololololololololooowswswswswswswswswswswswswswswsws:

1) Preparation of unmodified or pUTP-modified dsRNA standards (detection linear range: 0.0156-0.5 

pg/μL)

2) Preparation of N1-Me-pUTP modified dsRNA standard (detection linear range: 0.0312-1 pg/μL)

UTP/pUTP STE buffer Standard Final Concentration

(p(p(p(p(p(p(p(p(p(p(p(p(ppgg/g/g/g/g/g/g/g/g/g/g/g/g/g/g/μμμμμμμL )

49 μL 1 μL 5 ng/μL standard 100

A 495 μL 5 μL 100 pg/μL stolutioooooooonnnnnnnnnnnnnn 1

B 250 μL 250 μL stolution A 0.5

C 250 μL 250 μL stolution B 0.25

D 250 μL 250 μL stolution C 0.125

E 250 μL 250 μL stolution D 0.0625

F 252525252525252525252525250 μL 250 μL stolution E 00000.0000000 0312

G 252 0 μL 250 μL stolution F 0.0156

H 250 μL / 0

N1-Me-pUTP STE buffer Standard FiFiFiFiFiFiFiFiFiFiFiFiFiFiF nanananananananananannnanal l l llllllllll CoCCCCCCCCCCCCC ncentration

(pg/μL )

49 μL 1 μL 5 ng/μL standaaaaaaaaardrdrdrdrdrdrdrdrdrdrdrdrddd 100

A 490 μL 10 μL 100 pg/μL stolution 2

B 250 μL 250 μL stolution A 1

C 250 μL 250 μL stolution B 0.5
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3) Preparation of 5-OMe-UTP modified dsRNA standards (detection linear range: 0.0625-1 pg/μL)

3. Detection process

(1) Take out the required strips from the aluminum foil bag after equilibration at room temperature. Remaining 

plate strips not used in this assay should be repacked in the bag with desiccant. Close the bag tightly for 

refrigerated storage.

(2) Set up standard wells and sample wells, add 100 μL of the standard solution of different concentrations 

D 250 μL 250 μL stolution C 0.25

E 250 μL 250 μL stolution D 0.125

F 250 μL 250 μL stolution E 0.0625

G 250 μL 250 μL stolution F 0.0312

H 250 μL / 0

5-OMe-UTP STE buffer Standard Final Concentration

(pg/μL )

49 μL 1 μL 5 ng/μL standard 100

A 480 μL 20 μL 100 pg/μL stolution 4 

B 250 μL 250 μL stolution A 2

C 250 μL 250 μL stolution B 1

D 250 μL 250 μL stolution C 0.5

E 250 μL 250 μL stolution D 0.25

F 250 μL 250 μL stolution E 0.125

G 250 μL 250 μL stolution F 0.0625

H 250 μL / 0

*Note: When diluting with a pipette, the sampling volume should be as accurate as possible. Errors in the sampling volume will lead to poor 

linearity of the standard curve and measurement errors of the sample.When performing gradient dilution of the standard, the sample in the 

high-concentration tube should be well mixed before taking the liquid and adding it to the low-concentration tube. Pay attention to avoiding 

cross-contamination.

*Note: Other components of the kit should be promptly returned to 4°C and used within the validity period.
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3) Preparation ofofoffofofff 55555555------OOOMOOOMOMOMOMOMOMOMOMMOOOMMOO e-UTP modified dsRNA standards (detection lineaaaaaaar r r r r rrrr rararararararar nnnngngngnngngnngnn e: 0.0625-1 pg/μL)

3. Detection process

(1) Take out the required stripspspspspspspspspsspspps ffffffffffrororororororororrom the aluminum foil bag after equilibration at rooooooooooooom mmmmmmmmmmm teteteteteetetetetetetttttt mpmpmpmpmpmpmpmpmpmpmpmpmpmperereerererererereere ature. Remaining 

plate strips not used inininininininininnnn ttttttttttttttttttthihihihihihiiiiihiiihiihihh s s s s ss s sssssssssss asasasasasasasasasasasasasassay should be repacked in the bag with desicicciciciccicccccacacacacacacacacacac ntntntntntntntntntntnt............ CCCCCCClCCCCCCC ose the bag tightly for 

refrigerated stoooooooooooooorararararararararararararararar gegegegegegegegeegegegegggggggggggggg .

(2) Set up standard wells and sample wells, add 100 μL of the standard solution of different concentrations 

D 250 μL 250 μL stolution C 0.25

E 250 μL 250 μL stolution D 0.125

F 250 μL 250 μL stolution E 0.0625

G 2525252525252525252525525500000000000000 μL 250 μL stolution F 0.0312

H 252525252525252525252525225252 0000000000 μL / 0

5-OMe-UTP STE buffer Standard Final Concentration

(pg/μL )

49 μL 1 μL 5 ng/μL standard 100

A 48484848484848484848484848488880 0000000000000 μL 20 μL 100 pg/μL stolution 444444444444444

B 250 μL 250 μL stolution A 2

C 250 μL 250 μL stolution B 1

D 250 μL 250 μL stolution C 0.5

E 250 μL 250 μL stolution D 0.25

F 250 μL 250 μL stolution E 0.125

G 250 μL 250 μL stolution F 0.0625

H 252525252525252525225252 0 00000 μL / 0

*Note: When dilililililililllututututututututututututututu ninininininininininiininni g g gggggggg wiwiwiwiwiwiwiwiwiwiwiwiiwii hththththththththththththhtthth a pipette, the sampling volume should be as accurate as possible. EEEEEEEEErrrrrrrrrrrrrrrrrrrrrrrrrrororororororororororrrororors ss ss s s sss ssss ininiininniinniiii  the sampling volume will lead to poor 

linearity of the ssssssstatatatatatataatatataandndndndndndndndndndndnndn aaaaaaraaaaaaa d curve and measurement errors of the sample.When performing gradient dilution of the standard, the sample in the 

high-concentration tube should be well mixed before taking the liquid and adding it to the low-concentration tube. Pay attention to avoiding

cross-contamination.

*Note: Other components of the kit should be promptly returned to 4°C and used within the validity period.
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prepared above to each standard well, and add 100 μL of the sample to be tested to the sample well.

(3) Seal the reaction wells with the Plate sealer and incubate for 60 min at room temperature with shaking at 

500 rpm.

(4) Discard the liquid, pat dry on absorbent paper, and add 250 μL of 1× washing buffer to each well, let it 

stand for 30 s, then discard the washing solution and pat dry on absorbent paper. Repeat this washing 

process 4 times.

(5) Add 100 μL of the prepared 1×Biotinylated detection antibody to each well. Seal the reaction wells with 

the Plate sealer and incubate for 60 min at room temperature with shaking at 500 rpm.

(6) Discard the liquid, pat dry on absorbent paper, and add 250 μL of 1× washing buffer to each well, let it 

stand for 30 s, then discard the washing solution and pat dry on absorbent paper. Repeat this washing 

process 4 times.

(7) Add 100 μL of the prepared 1×HRP-streptavidin to each well. Seal the reaction wells with the Plate 

sealer and incubate for 30 min at room temperature with shaking at 500 rpm.

(8) Discard the liquid, pat dry on absorbent paper, and add 250 μL of 1× washing solution to each well, let it 

stand for 30 s, then discard the washing solution and pat dry on absorbent paper. Repeat this washing 

process 4 times.

(9) Add 100 μL of TMB substrate solution to each well, seal the reaction wells with the plate sealer, and 

incubate at room temperature for 30 min in the dark. 

*Note: When the dsRNA content in the sample cannot be determined, it is recommended to use STE buffer to make multiple dilutions for 

testing to avoid the dsRNA concentration of the sample itself being too high to read the valid value. The linear range of UTP/pUTP detection 

is 0.0156-0.5 pg/μL, the linear range of N1-Me-pUTP detection is 0.0312-1 pg/μL, and the linear range of 5-OMe-UTP detection is 0.0156-

0.5 pg/μL. It is recommended to perform 2 replicate wells for standards and samples and take the average value of the measurement.

*Note: Be careful to avoid vigorous shaking that may cause the liquid in the microplate to splash out.

*Note: Be careful to avoid vigorous shaking that may cause the liquid in the microplate to splash out.

*Note: Be careful to avoid vigorous shaking that may cause the liquid in the microplate to splash out.

*Note: The TMB substrate solution should be added quickly to avoid oxidation, which may lead to abnormal measurement values. This 

incubation step is to place the reaction at room temperature away from light, without shaking; After adding the TMB substrate solution to 

the sample, the color of the liquid can be clearly seen to change from colorless to blue, which can be used to determine whether the 

experimental operation is normal.
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prepared above to each standard well, and add 100 μL of the sample to be tested to the sample well.

(3) Seal the reaction n n n n nnn wewewewewewewewewewewellllllllllllllllllllllls s ss s ss s ss wiwiwiwiwiwiwiwiwiwiwiwiwiwithththththtthtthtthtt  the Plate sealer and incubate for 60 min at roooooooooooom m m m m m m m mm mm tetetetetetetetetetetempmpmpmpmpmpmpmpmpmpmpmpmmpererereeeeerereree ature with shaking at 

500 rpm.

(4) Discard the liquid, pat dry on absorbent paper, and add 250 μL of 1× washing buffer to each well, let it 

stand for 30 s, then discard the washing solution and pat dry on absorbent paper. Repeat this washing 

process 4 times.

(5) Add 100 μL of the ppppppppppprerrerrrerrrrerrerreepapapapapapapapapapapapapapapapaaparererererererererereeerered dd d d d dd d ddd dd 1111×111111 Biotinylated detection antibody to each well. Sealalalalalallalalalll ttttttttheheheeeheheeeheheheheheheheheh rrrrrrrrrrreaeaeaeaeaeaeaeaeaeaaaeaactctctctctcctctctctctcctctiiioiiiii n wells with 

the Plate sealer aaaaaaaaandndndndndndndndndndndnnn   iiiiiiiiiiiincncncncncncncncncncncncncububububububububububububububate for 60 min at room temperature with shaking at 50500000000000555550555 000000000000 rprprprprprprprprprprprpm.m.m.m.m.mm.m.m.m.mmmm

(6) Discard the liquid, pat dry on absorbent paper, and add 250 μL of 1× washing buffer to each well, let it 

stand for 30 s, then discard the washing solution and pat dry on absorbent paper. Repeat this washing 

process 4 times.

(7) Add 100 μL of the prepareeeeeeeed dddd dd dd ddd 1×111111111 HRP-streptavidin to each well. Seal the reaction weweeewewewewewewewellllllllllllllllllllllllls s sss ssss wiwiwiwiwiwiwiwiwiwiwiithhththththththththththhth the Plate

sealer and incubate for rr rr rrr rrr 3030303033030303303000000000 mmmmmmmmmmmmmmmmmminininininininininininininn ataaaaaaaaa  room temperature with shaking at 500 rpm.

(8) Discard the liquid, pat dry on absorbent paper, and add 250 μL of 1× washing solution to each well, let it 

stand for 30 s, then discard the washing solution and pat dry on absorbent paper. Repeat this washing 

process 4 times.

(9) Add 100 μL of TMB subbbubbububbubbbbbststststststststtstststrararararararararararatetetetetetetetetete solution to each well, seal the reaction wells wwwwwwwwwititititittititititttth hhhhhhhhhhhhhhhhhh thhhhhhhththhthththhththhhheeeeeeeeee plplplplplplplplplplplplplplataa e sealer, and 

incubate at room tempmpmpmpmpmpmpmpmpmpmperererererererererere atatatatatatatatatatatatatatatatatatatturururururururururururuurururuuruurruru ee eeeeeeeeeeee foffffffff r 30 min in the dark.

*Note: When the dsRNA content in the sample cannot be determined, it is recommended to use STE buffer to make multiple dilutions for 

testing to avoid the dsRNA concentration of the sample itself being too high to read the valid value. The linear range of UTP/pUTP detection 

is 0.0156-0.5 pg/μL, the linear range of N1-Me-pUTP detection is 0.0312-1 pg/μL, and the linear range of 5-OMe-UTP detection is 0.0156-

0.5 pg/μL. It is recommended to perform mmm m m m mm m mm m 2222222222222222 rerrrrrrrrrrr plicate wells for standards and samples and take the average value of thththththhhhthththththheeeeeeeeeeee mmmemmmmmmmmmm asurement.

*Note: Be careful to avoid vigorous shaking that may cause the liquid in the microplate to splash out.
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incubation step is to place the reaction at room temperature away from light, without shaking; After adding the TMB substrate solution to 

the sample, the color of the liquid can be clearly seen to change from colorless to blue, which can be used to determine whether the 

experimental operation is normal.
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(10) After the incubation is completed, add 50 μL of the Stop solution to each well, and then conduct the 

detection immediately. Set the wavelength of the microplate reader at 450 nm for the detection.

4. Analysis of results

(1) Average the duplicate readings for each standard, control, and samples and subtract the average zero 

standard optical density. Draw the standard curve with the standard concentration as the horizontal axis (X) 

and the calibrated standard light absorption value as the vertical axis (Y).

(2) It is recommended to use professional curve making software, such as Curve Expert 1.3 or ELISA Calc 

(please use the Logistic five-parameter or four-parameter fitting curve calculation method to draw the 

standard curve, etc. ) .

Notes

1. All reagents should be mixed thoroughly before use. Please add the samples to the bottom of the wells, 

and avoid adding them to the upper part of the well wall, be careful not to splash or generate bubbles. 

RNase contamination should be strictly avoided during the experimental operation.

2. The color development temperature and time are crucial to the experimental results and should be 

accurately controlled. During the washing process, the washing solution should soak the reaction plate for 

30 s and then spin dry to fully wash out the non-specifically adsorbed components.

3. If crystals are found in the concentrated washing solution, incubate it in a 37°C water bath, and then mix 

and dilute to the working concentration after the crystals are completely dissolved.

4. Sodium azide (NaN3) should be avoided from being introduced into the sample as it can destroy the activity 

of horseradish peroxidase, resulting in a lower detection value.

5. If the Microplate shaker is not available, room temperature static incubation can be adopted, but static 

incubation will cause the detection sensitivity to decrease by about double. When incubation at room 

temperature is adopted, it is recommended that unmodified or pUTP standards be diluted starting from 2 

pg/μL, N1-Me-pUTP modified standards be diluted starting from 4 pg/μL, and 5-OMe-UTP modified 

standards be diluted starting from 8 pg/μL. The incubation duration of HRP-SA is adjusted from 30 

minutes to 60 minutes. The remaining operations are consistent with the Microplate shaker operation.

6. This product is for scientific use only.

*Note: It is recommended that the microplate reader use dual wavelength 450 nm/650 nm for detection and use OD450-OD650 for 

calculation. nm detection can also be performed, and the blank signal value needs to be deducted when calculating the results.

*Note: The light absorption value in the dual-wavelength detection mode is 450 nm minus 650 nm.
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