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Shasta™ Total RNA-Seq 
Experiment Planner for 
the Shasta 
Single Cell System 

I. Introduction 
This Experiment Planner offers guidance on the experimental design of the key steps in the 
Shasta Total RNA-Seq workflow, including cell concentration adjustment, reverse 
transcription (RT) plate layout, cell dilution for dispensing, and PCR 2 cycles. Examples of 
modifications based on these criteria are included in this document. 

The planner is intended for use as a supplement to the Shasta Total RNA-Seq Kit User 
Manual for the Shasta Single Cell System and cannot be used on its own to perform the 
workflow. For more information on the procedure, please use the manual. 

 
 

https://www.takarabio.com/resourcedocument/x351230
https://www.takarabio.com/resourcedocument/x351230
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Figure 1.  Complete Shasta Total RNA-Seq Kit workflow. For details on the steps outlined here, please refer to the user manual. 
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II. Experiment Planner 

A. Starting Sample Requirements 
• There will be cell loss during cell fixation, washing, RT, and combining cells 

from the RT plate (Figure 2). We recommend having ≥2 x 106 cells if starting 
with 1 single-cell suspension sample and ≥1 x 106 cells/sample when starting 
with ≥2 samples. Samples with low cell numbers are not recommended but 
may be acceptable with conditions (See Section II.D). 

• To achieve a maximum output of 100,000 cells per experiment, the entire RT 
plate requires 1 x 106 cells/plate for the RT reaction (about 10,000 cells per RT 
well). If less than 1 x 106 cells/plate is used, you may end up with an output of 
less than 100,00 cells per experiment. 

Section II.B provides additional information about the sample number and the RT 
plate layout. 

 
Figure 2. Examples of RT plate layouts with different sample numbers. 

B. Sample Differentiation During RT with TSO Barcodes 
The Shasta Total RNA-Seq kit differentiates samples using the sample barcodes in 
the TSO-index plate. One experiment uses one TSO plate containing 96 sample 
barcodes. 



takarabio.com 

[Type here] 

 

N E X T - G E N  S E Q U E N C I N G  

Page 4 
(041525) 

The current Shasta Total RNA-Seq kit provides reagents supporting up to 12 
samples per experiment. Since the maximum output of the kit is about 100,000 
cells per experiment across all samples, fewer cells per sample will be output for 
analysis if more samples are used. 

Example TSO plate layouts based on sample numbers are shown in Figure 2 
(above). You can adjust the sample layout and well numbers per sample based on 
your own research needs. 

NOTE: The entire 96-well plate for the RT reaction should contain around 1 x 106 
cells/plate so that sufficient cells will be recovered for the downstream cell 
dispensing to achieve a maximum output of 100,000 cells/experiment.  

C. Fragmentation Mix 
1. Prepare the fragmentation mix with 25% overage after determining the plate 

layout and the number of wells needed for each sample. The formula below 
outlines the components and volumes needed for one well in the 96-well plate. 
Scale-up as necessary.  

5.0 μl 5X Fragmentation Buffer 
5.0 μl Fixed cells per sample 
0.6 μl RNase Inhibitor (40 U/μl) 
10.6 μl* Total volume per well 
*This includes +25% for overage. 

Example 1 
If six samples are to be tested and each sample will be loaded with an equal 
number into 16 wells for the RT reaction, a minimum of 80 μl of fixed cells for 
each sample is required. The fragmentation mix formula is: 

5.0 x 16 =  80.0 μl 5X Fragmentation Buffer 
5.0 x 16 =  80.0 μl Fixed cells per sample 
0.6 x 16 =  9.6 μl RNase Inhibitor (40 U/μl) 

10.6 x 16 =  169.6 μl Total volume per sample 

2. Use a 200 μl wide-bore pipette tip to pipette the fragmentation mix up and 
down 4–5 times to mix. Load 8.5 μl of the fragmentation mix into the bottom of 
each well of a fresh 96-well plate to create the fragmentation cell plate. DO NOT 
vortex. 

D. Adjusting Sample Distribution for Samples with Low Cell Numbers 
Lower cell input (for example, 1 x 105 fixed cells) is not recommended but may be 
acceptable with the following conditions: 

In the case where certain samples have a low number of cells, other samples will 
need to be added to the remaining wells of the RT plate. The goal is to have around 
1 x 106 cells in the RT plate. The low-cell input sample will be a smaller proportion 
of the final data (see the example below). 
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Example: 
Three samples are to be tested. After fixation of the samples, the fixed cell numbers 
for each sample are as follows:  

1. Sample 1 (S1): 10,000 cells 
2. Sample 2 (S2): 500,000 cells 
3. Sample 3 (S3): 500,000 cells 

The distribution would follow the logic outlined below: 

• S1 (10,000 cells) has only enough cells for one well. S2 and S3 will be loaded to 
the rest of the plate so that the plate contains a total of 1 x 106 cells (see 
Figure 3). 

• Therefore, the three samples would have the following proportion in the final 
output total of 100,000 cells: 
 S1 = 10,000 / 1 x 106 X 100,000 cells = 1,000 cells 
 S2 = 490,000 / 1 x 106 X 100,000 cells = 49,000 cells 
 S3 = 500,000 / 1 x 106 X 100,000 cells = 50,000 cells 

 
Figure 3. An example of RT plate layout with non-uniform distribution with one low cell number sample. 

E. Before Cell Dispense 
After the RT reaction and before cell dispensing, count the combined cells and 
check the cell morphology under a microscope. Use Table 1 as a guide to dilute 
cells before cell dispensing. 

Table 1. Cell dilution guidance for cell dispensing. 

Cell concentration for 
dispensing (cells/ml)* 

Final 
volume 

Cell count per 
nanowell 

Expected cell number 
output in final data per chip 

20,000–50,000 1 ml 1–2 5,000–10,000 
50,000–80,000 1 ml 2–4 10,000–20,000 
80,000–200,000 1 ml 4–10 20,000–50,000 
200,000–400,000 1 ml 10–20 50,000–100,000 

*If the cell concentration is lower than 20,000 cells/ml, the library may not have enough yield. If the 
cell concentration is greater than 400,000 cells/ml, it may result in higher doublets and should be 
diluted to 400,000 cells/ml or less. 

Example: To achieve the maximum throughput, the cell concentration needs to be 
400,000 cells/ml in a 1 ml volume for cell dispensing. 
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F. PCR 2 Cycle Number Recommendations 

IMPORTANT: We do not recommend adjusting the number of cycles in the first 
PCR (PCR 1) step. 

For the number of cycles in the second PCR (PCR 2) step, please use Table 2 as a guide. 

Table 2. PCR 2 cycle number guidelines. 

Cell type 
Cell concentration 
for dispensing 

Expected cell 
number output in 
final data per chip 

PCR 2 
cycles 

High mRNA 
content cells 

20,000–50,000 5,000–10,000 18–20 
50,000–80,000 10,000–20,000 17–18 

80,000–200,000 20,000–50,000 15–17 
200,000–400,000 50,000–100,000 15 

Low mRNA 
content cells 

20,000–50,000 5,000–10,000 22–25 
50,000–80,000 10,000–20,000 20–22 

80,000–200,000 20,000–50,000 18–20 
200,000–400,000 50,000–100,000 17–18 

It is possible that the suggested number of cycles will not generate enough 
material for downstream sequencing. In these cases, we recommend adding 100 μl 
of magnetic beads (1X) to the library and eluting in a final volume of 10–15 μl to 
enrich the library. 

If this still does not give sufficient yield, we recommend further increasing the 
number of PCR 2 cycles.  
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Products 

Cat. # Product Size 

640288 Shasta Total RNA-Seq Kit - 2 Chip 2 Chips 

 

 

 

 

 

 

 

 

 

Contact Us 

Customer Service/Ordering Technical Support 

tel: 800.662.2566 (toll-free) tel: 800.662.2566 (toll-free) 

fax: 800.424.1350 (toll-free) fax: 800.424.1350 (toll-free) 

web: takarabio.com/service web: takarabio.com/support 

e-mail: ordersUS@takarabio.com e-mail: technical_support@takarabio.com 

 

Notice to Purchaser 

Our products are to be used for Research Use Only. They may not be used for any other purpose, including, but not limited to, use in humans, 
therapeutic or diagnostic use, or commercial use of any kind. Our products may not be transferred to third parties, resold, modified for resale, or 
used to manufacture commercial products or to provide a service to third parties without our prior written approval. 

Your use of this product is also subject to compliance with any applicable licensing requirements described on the product’s web page at 
takarabio.com. It is your responsibility to review, understand and adhere to any restrictions imposed by such statements. 

© 2025 Takara Bio Inc. All Rights Reserved. 
All trademarks are the property of Takara Bio Inc. or its affiliate(s) in the U.S. and/or other countries or their respective owners. Certain 
trademarks may not be registered in all jurisdictions. Additional product, intellectual property, and restricted use information is available at 
takarabio.com. 

Takara Bio USA, Inc. 
2560 Orchard Parkway, San Jose, CA 95131, USA 
United States/Canada: +1.800.662.2566 • Asia Pacific: +1.650.919.7300 • Europe: +33.(0)1.3904.6880 • Japan: +81.(0)77.565.6999 
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