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concentrations in cell culture medium by UPLC
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Abstract: To establish an ultra high performance liquid chromatography coupled with pre-column derivatiza-
tion method for simultaneous determination of 17 kinds of free amino acid concentrations in CHO cell which
expressed high levels of programmed death protein-1 (PD-1) antibody, and its amino acid metabolism was analyzed
by this method. Using 6-aminoquinoline-N-hydroxysuccinimidyl carbamate (AQC) as a derivatization reagent, the
free amino acids in different concentrations of amino acid standards or cell lines were transformed into stable UV-
absorbent compounds, which were separated by gradient elution through ACQUITY UPLC BEH C18 (2.1 mm x
100 mm, 1.7 pm) column. The flow rate was set at 0.7 mL-min"', the column temperature at 55 °C, the loading amount
of sample at 1 uL, the UV detection wavelength at 260 nm, and then the free amino acid concentration in cell lines
which expressed PD-1 antibody was determined by external standard method. According to the changes of amino
acids concentration during the process of cell culture, the amino acid metabolism was analyzed. The results showed
that pre-column derivatization high performance liquid chromatography could completely separate 17 kinds of
amino acids within 11 minutes, has good linear relationship (R* = 0.999 3) in the range of 0.75-500 pmol-L", the
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limits of detection was 0.1-0.3 umol-L™,

the limits of quantitative was 0.5-1 umol-L™". The established method is

quickly and reproducibility. Amino acid metabolism revealed that methionine, isoleucine and leucine may be the

restrictive factors of expression for cell line. This method can be used for detection changes of free amino acid

concentration in cell line.
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Figure 2  Ultra performance liquid chromatography (UPLC)
chromatograms of mixed amino acids standard (A), and free amino
acids of cell line (B). 1: AMQ; 2: NH,; 3: Histidine (His); 4: Serine
(Ser); 5: Argnine (Arg); 6: Glycine (Gly); 7: Aspartic acid (Asp);
8: Glutamic acid (Glu); 9: Threonine (Thr); 10: Alanine (Ala); 11:
Proline (Pro); 12: Cysteine (Cys); 13: Lysine (Lys); 14: Tyrosine
(Tyr); 15: Methionine (Met); 16: Valine (Val); 17: Isoleucine (Ile);
18: Leucine (Leu); 19: Phenylalanine (Phe)
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Figure 3  Consumption of essential amino acids and non-essential amino acids. A: Changes of essential amino acids concentrations;

B: Specific consumption rate of essential amino acids; C: Changes of non-essential amino acids concentrations; D: Specific consumption

rate of non-essential amino acids
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