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Detection of N-ethyl-N-nitrosourea-induced Pig-a gene mutation in rats
by immunomagnetic separation technique combined with flow cytometry
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[ Abstract ] Objective To optimize the detection test of Pig-a gene mutation in peripheral blood of rats by
enriching and detecting mutant erythrocytes, using immunomagnetic separation technique in combination with flow
cytometry. Methods SD rats were administered with 20, 40 and 80 mg/ (kg-bw) doses of N-ethyl-N-nitrosourea ( ENU)
continually for 3 days. The peripheral blood samples of rats were collected on the 7th, 14th and 28th days, respectively,
after treatment. Immunomagnetic separation columns were used to enrich RET®”~ and RBC®~ cells, and then flow
cytometry was used to count the number of pre-column and post-column peripheral erythrocytes. Results Compared with
the control group, the frequencies of RET®®~ and RBC®™ ™ were significantly increased in each ENU group (P <0.05).
With immunomagnetic separation technique, the test of Pig-a gene mutation of a sample could be completed within 3
minutes, and the number of detected RET®~ or RBC®™~ cells was up to 2 x 10* or 9 x 10*, respectively. Conclusions
In this study, immunomagnetic separation in combination with flow cytometry is used to establish and optimize the Pig-a

gene mutation test in rat peripheral blood, showing a high-throughput detection and improved accuracy and efficiency of the
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Note. A. A mixture of PE-anti-CD59-labeled and -unlabeled cells was used as the instrument calibration standard (ICS) to calibrate the

instrument, and to adjust the photomultiplier tube ( PMT) voltage and fluorescence compensation, the four types of cells could be clearly

distinguished. B. Blood samples of the ENU middle dose group were collected on the 14th day after treatment for pre-column analysis. The

number of cells was 1 x 10® and the analysis time was 8 min. C: Blood sample from the same rat of the panel B was collected, and the post-

column analysis of 2 x 10 cells was performed for 3 min. The four quadrants in the figure represent respectively: left upper quadrant (UL)

is RET®’ " ; right upper quadrant ( UR) is RET® *
is NCE®™¥ +.

left lower quadrant ( LL) is NCE®’~; and right lower quadrant ( LR)

Fig.1 Representative bivariate dot plots ilustrating the distribution of four FITC-PE fluorescent cell populations
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Note. * P <0.05, compared with the control group, n =5.

Fig.2 Changes of the percentage of Peripheral
blood RET% with time and dose
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Fig.3 Changes of the frequency of Peripheral blood

RET®" " with time and dose
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Fig.4 Change of the frequency of Peripheral blood

RBC“™ " with time and dose
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