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Figure 1. The predicted promoters annotation of the two groELs and the location of designed primers (The
shadow labelled the predicted TSS sites and the bold bases indicate the most likely TSS from experiments). A:
GroEL1; B: GroEL2.
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Figure 3. The fragment analysis results, the blue is sample peak, the red is standard. A: GroEL1 primer extension

product results (I. The original full result; II. The electrophoresis standard curve of size standard-600 marker and its
confidence; III. The zoomed-in region on the 60—120 bp). B: GroEL2 primer extension product results (I. The
original full result; II. The electrophoresis standard curve of size standard-600 marker and its confidence; III. The
zoomed-in region on the 50-120 bp).
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Transcriptional start site analysis based on genetic fragment
analysis system: from prediction to data evaluation

Zhifeng Li'", Wenyan Zhang', Yang Liu®, Shaofeng Qu', Yan Wang', Liping Zhu',
Yuezhong Li"”

! State Key Laboratory of Microbial Technology, College of Life Science, Shandong University, Jinan 250100, Shandong
Province, China
% School of Mathematics, Shandong University, Jinan 250100, Shandong Province, China

Abstract: [Objective] To establish a pipeline for unknown transcriptional start site (TSS) identification without
radioactivity, we used genetic fragment analysis system and replenished two steps regarding prediction and evaluation.
[Methods] We used unknown TSSs of GroEL genes from M. xanthus as a case. Firstly, we predicted the potential
TSSs through bioinformatics databases. According to the prediction, we designed and synthesized fluorescence
labeled primers to carry out the reverse transcription reactions. Further, we took advantage of the genetic fragment
analysis system to identify TSSs with internal standards. Finally, we applied the normal distribution theory to evaluate
the data. [Results] We determined the numbers, abundances and accurate sites of the TSSs: GroEL1 has one promoter
and the site is TSS,g5, whereas GroEL2 has two promoters, and the sites are TSSssg and TSSsp;. TSS,g6 1s 14.3 times
more abundant than TSSssg and TSSssg is 13.8 times more than TSSsp. [Conclusion] The bioinformatics analyzing
indicates the range for the experimental design. TSS determination through genetic fragment analysis system is safer,
more automatic and accurate. Normal distribution theory further refines the reliability of results. Combination of the
three techniques establishes a more complete pipeline of primer extension for unknown TSS determination.

Keywords: genetic fragment analysis system, transcriptional start site (TSS), transcriptional abundances,
fluorescently labeled primer, primer extension, Myxococcus, GroEL
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