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E. coli ATCC 219900| 444t5k= Aminoglycoside-3'-Phosphotransferase
(APH(@3))2] Densitometric TLC Assay
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Abstract — A rapid and simple quantitative assay method for aminoglycoside-3'- phosphotrans-
ferase (APH(3")) derived from E. coli ATCC 21990 was developed using the thin layer chroma-
tographic densitometry, 3'-phosphorylated kanamycin B (3'-PKMB), product of APH (3) reac-
tion, was separated from reaction mixtures by developing on the silica gel TLC plate with
chloroform-methanol-ammonia water (3:4:3). The quantity of the 3'-PKMB was measured by
densitometry after color development by ninhydrin method. Densitometric TLC assay for APH
(3") was showed a good quantitative result and reproducibility. Sensitivity of this assay was
1.56 nmol of 3'-PKMB and could be analyzed many samples at same time. This method may
be applicable for the analysis of inactivating enzymes of aminoglycoside antibiotics.
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Fig. 1. Scheme of densitometric TL.C assay of APH (3').
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Fig. 2. Thin-layer chromatography of KMB, 3'-PKMB
and APH (3') reaction mixture (solvent: chloroform/
methanol/ammonium hydroxide=23/4/3).

Lane 1: KMB, lane 2: 3'-PKMB, lane 3: APH (3') reac-
tion mixture, lane 4: ATP, lane 5: TMK buffer, lane

6: crude APH (3).
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Fig. 3. Visible spectrum of ninhydrin-3'-PKMB adduct.
One m/ of 0.02% (w/v) 3'-PKMB dissolved in H.O was
mixed with 1 m/ of 0.2% (w/v) ninhydrin in ethanol
and heated at 105C for 10 minutes.
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Fig. 4. Densitogram of various 3'-PKMB concentra-
tions.

A: 0.3125 ymol/mi; B: 0.625 pmol/mi; C: 1.25 pmol/mi;
D: 2.5 umol/m{; E: 5 umol/mi.
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Fig. 5. Standard curve for the determination of 3'-
PKMB concentration using the densitometric TLC as-
say.
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Fig. 6. The time course of APH (3') activity.
The reaction was performed with 7 m/ of reaction mix-

ture containing 2 m{ of crude enzyme solution and su-
bstrates at 37C.
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Fig. 7. Continuous determination of APH (3') activity.
The reaction was performed with 700 w/ of rection mi-

xture containing 200 W of crude enzyme solutions (20,
40, 60, 80 mIU) and substrates at 37C for 30 minutes.
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