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Introduction

Chimerism is the presence of two or more genetically distinct cell types within a single individual. This condition is commonly produced
in medicine by procedures such as blood transfusions and stem cell transplants. The general goal of these procedures is to supplement a
deficiency in the recipient through the transfusion of cells or tissues from a healthy donor. Ideally, one tissue type will predominate and a
stable equilibrium will be reached within the patient (i.e. 100% donor). However, there is always the risk of relapse or graft failure,
requiring that chimeric patients be closely monitored after the procedure in case intervention is necessary1, 2. Recently, PCR amplification
of STR markers has replaced fluorescent in situ hybridization as the predominant method of quantifying chimerism.3,4
Unfortunately the analysis of qfPCR data for chimerism quantification currently has several practical limitations. Technicians must often
implement several software packages – typically using a program to genotype samples, and then loading the results into a separate statistical
analysis or spreadsheet program. Furthermore these programs often require manual determination of informative and uninformative markers,
manual assignment of peak origins (i.e. donor or recipient), and unassisted mixture interpretation. Not only do these factors slow the analysis,
but error-prone data transfer steps increase the risk of human error and may prevent consistent interpretation of results.
To resolve these problems, ChimerMarker software integrates raw data analysis, genotyping, and chimerism calculations into a single
program. ChimerMarker automates the entire analysis procedure, from processing raw data through printing and sharing final reports.
ChimerMarker automatically identifies informative markers and labels peak origins (donor, recipient, or shared). Chimersim calculations,
including complex mixture deconvolution, are fully automated as well and are built directly into the program – preventing error-prone data
transfers. Finally, ChimerMarker provides a wide suite of reporting options, suitable for both short and long-term studies. ChimerMarker is
fully compatible with all major CE instruments and chemistries, and has demonstrated concordance with traditional quantification methods5.
In this application note we demonstrate the workflow and accuracy of ChimerMarker by analyzing 11 .fsa validation files from DNA of
known concentration amplified with the PowerPlex® 16 System (Promega, Madison WI). Data files and manual chimerism calculations
from two technicians were generously supplied by Lia Mele at Azienda Ospedaliera S.S. Antonio e Biagio e C. Arrigo (Allesandria, Italy).
The results, shown in Table 1, indicate that ChimerMarker was highly concordant with the known DNA concentrations.

Table 1: Validation Results. For each mixture the known concentrations of DNA are shown on the left. The concentrations of DNA as
determined manually by two technicians and by a third technician using ChimerMarker are shown to the right.
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Procedure

1. Load raw data files (.fsa, .hid, .esd, .scf, .sg1) File  Open Data. Label Donor and Recipient files.
2. In the Run Wizard (Project  Run) select your pre-calibrated panel, size standard, and standard color, or select the corresponding
pre-saved Template.
3. Review genotyping results in the main analysis screen.
4. Select Applications  Single or Double Donor Chimerism Analysis.
5. Review results and preview final print report.

Figure 1: The three pages of the Run Wizard allow the user to easily select the panel and size standard corresponding to their chemistry,
as well as the analysis parameters used for data processing. A case-specific chimertyping panel, with labeled bins for donor, recipient, and
mixed peaks, is automatically created for each case.

Results & Discussion

Chimerism calculations were performed manually by two technicians, and by a third technician using ChimerMarker. The results in
Table 1 demonstrate that ChimerMarker, on average, attained a high level of concordance to known DNA dilutions. Furthermore, the
results show that two operators working by hand with the same samples often derived different results. ChimerMarker’s automated
workflow prevents the human inconsistencies that may lead to this variation, and the customizable analysis parameters can be saved to
ensure that the analysis isn’t left to interpretation.
After data processing, the results can be initially reviewed in the main analysis screen (Figure 2). Peaks are automatically labeled
according to their origin (donor or recipient), and may be flagged if customizable quality control standards aren’t met. From the main
analysis screen, the user can proceed directly to the Chimerism analysis application - no data transfer is necessary. Marker-specific
and average chimerism values are automatically calculated and displayed for each sample (Figure 3). Results can then be saved in a
variety of formats, including .txt and .xls, as well as customizable single time point and longitudinal reports (Figure 4). These features
drastically reduce the time needed for analysis - by up to 85 percent6 - and make ChimerMarker an efficient and accurate alternative
for chimerism quantification.

Figure 2: Main Analysis window after data
processing. Samples corresponding to the
“recipient” (top), “donor” (bottom), and a
mixture sample (middle) are displayed in the
electropherogram. Notice that each peak has
been automatically labeled according to its
origin: D for donor, R for recipient, and D1R
for shared peaks.
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Figure 3: Automated chimerism calculations for each sample are displayed in the Chimerism Analysis window. Click on a marker to
display the corresponding trace at that locus. Non-informative markers are automatically ignored and flagged. Markers may also be
manually ignored by the user.

Figure 4: ChimerMarker offers several reporting options, including the two examples shown above. To the left is a single time point
report, and to the right is a longitudinal report, which includes several time points. Each report includes an informative header, with
patient, project, and transplantation information.
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