
 Bulk cells Single cell analysis 

 Sanger-seq UMI + MiSeq MiSeq Sanger-seq 

Sequencing target Individual 
bacterial clones 

mRNA/cDNA 
libraries of the 
entire  
Ig repertoire 

mRNA/cDNA 
amplicons of H+L 
chains of single B 
cells 

mRNA/cDNA 
amplicons of H+L 
chain of only one 
single B cell 
 

Multiplexing Not possible. 
 

Whole Ig repertoire 
from many 
samples. UMI 
provides 
quantitative 
information. 
 

H+L sequences of 
many single cells 
from 1 sample 
 

Not possible. 
 

Sample 
preparation 

Simple but highly 
time-consuming. 
Can be done in a 
basic lab. 

Complex protocol 
including many 
steps. 
Lab must have 
access to a MiSeq 
sequencer. 

Complex protocol 
including many 
steps. 
Access to single-
cell sorter and 
MiSeq sequencer 
required. 

Many steps. 
Access to single-
cell sorter 
required. 

Sequence data 
analysis 

Simple High bioinformatics 
knowledge and 
equipment 
required. 

High 
bioinformatics 
knowledge and 
equipment 
required. 
 

Simple 

PROs Low sequencing 
error rate. High 
accuracy is 
achieved due to 
many combined 
reads of each 
nucleotide. 

Millions of Ig mRNA 
libraries sequenced 
per run.  
Very low cost per 
sample. 
Use of UMI 
corrects for PCR 
and sequencing 
error. 
 

Information of 
paired H+L chains 
of all sorted single 
B cells. 

Information of 
the paired H+L 
chains from one 
sorted single B 
cell. 

CONs Only 1 sequence 
sequenced at a 
time per run. 
High cost per 
sample. 

Overrepresentation 
of reads coming 
from plasma cells 
with high Ig mRNA 
synthesis vs. naïve 
or memory B cells. 
 

Limited capacity. 
Incomplete B cell 
repertoire due to 
loss of many cells 
during sorting and 
mRNA/cDNA   

As CONs of  
single cell 
analysis by 
MiSeq. In 
addition very 
time-consuming 
and high cost per 
sample. 

 

  



 

Table 1: Overview on the properties of the different approaches to generate Ig transcriptome 

databases. Sanger-sequencing and MiSeq-NGS techniques are compared for analyzing bulk cells 

(left panels) and single cells (right panels). The sequencing targets, applicability for multiplexing, 

the ease or difficulty of sample preparation and sequence data analysis are listed. The lowest 

rows give that overall advantages (PROs) and disadvantages (CONs) of each approach. 

 

 

 


