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Fig. 1 The mean spectrum of the four groups with Raman peaks
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Table 1

Molecular structure and composition of Raman peaks

Peak position

Nucleic Acids Proteins

Lipids Carbohydrates

Jem !

622 phenylalanine

643 tyrosine

728 A C—S CH: CH,
769 Tryptophan

789 O—P—0, C, U, T

826 O—P—0 stretch

844 Glucose
852 tyrosine

920 proline ring/glucose/lactic acid

934 c—C

957 Hydroxyapatite/carotenoid/cholesterol

966~971 Hydroxyapatite
1003 phenylalanine
1031 Phenylalanine
1 048~1 050 C—H
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1 060~1 195 Cc—C C—N c—C
1087~1 101 C—C C—C or PO, C—C
1118 Cc—C
1141 c—C
1155 C—C(C—N)
1158~1 171 Tyrosine C—C (C—N)
1173 Tyrosine carbohydrates
1206 Tryptophan
1240~1 243 Amide [l
1 255~1 258 Amide [
1313 CH;3;CH; CH;CH,
1 340 Polynucleotide
1415 A, G
1450 CH;
1485 A, G
1538~1539 —C=C— carotenoid
1 547~1 548 Tryptophan
1581 Pyrimidine
1658 Amide [ C=C
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Fig. 2 Two-dimentional and three-dimentional score scatter figure

comparison of PCA and PLS-DA result of the four groups

(a): PCA two-dimentional score scatter figure; (b): PLS-DA two-dimentional score scatter figure;

(c): PCA three-dimentional score scatter figure; (d): PLS-DA three-dimentional score scatter figure
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Fig. 4 Two-dimentional score figure for PCA model from two combinations of the four groups
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Fig. 5 Three-dimentional score figure for PCA model from two combinations of the four groups
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Table 2 Model quality parameter for PCA model from

two combinations of the four groups

Two combinations R*X Q?
Jurkat vs KG-1a 0.43 0.095 4
Jurkat vs NB4 0.514 0.093 6
Jurkat vs THP-1 0.467 0.149
KG-1a vs NB4 0.515 0.099 6
THP-1 vs KG-1a 0.519 0.163
THP-1 vs NB4 0. 581 0.11

*3 NAHEAHAS PLSDAKEFRESH
Table 3 Model quality parameter for PLS-DA model

from two combinations of the four groups

Two combinations R2X R?’Y Q?
Jurkat vs KG-1q 0. 387 0.996 0. 884
Jurkat vs NB4 0. 31 0.963 0.817
Jurkat vs THP-1 0.199 0.91 0.788
KG-1a vs NB4 0.18 0. 885 0.706
THP-1 vs KG-1a 0.472 0.993 0. 94
THP-1 vs NB4 0.427 0.995 0.92
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Fig. 8 Loading figure for PLS-DA model from two combinations of the four groups
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Fig. 10 Dendrogram of cluster analysis from two combinations of the four groups using PLS-DA
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Study on Identification of Four Acute Leukemia Cell Lines Based on Laser
Raman Spectroscopy

LIANG Hao-yue, CHENG Xue-lian, YANG Wan-zhu, WEN Wei, DONG Shu-xu, ZHAO Shi-xuan, RU Yong-xin*

State Key Laboratory of Experimental Hematology, National Clinical Research Center for Blood Diseases, Institute of
Hematology &. Blood Diseases Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, Tianjin
300020, China

Abstract The diagnosis of acute leukemia is based on a series of essays. Cytogenetics and fluorescence in situ hybridization are
designed to identify specific genes and chromosomal changes involved in the development of leukemia. Immunophenotypic
analysis by flow cytometry and molecular biology is also present. It can be used to check the diagnosis. The invasiveness and
timeliness of these tests prompted people to look for new methods and techniques, represented by Raman spectroscopy, to reduce
the time interval between hypotheses and diagnostic conclusions, and to help patients achieve good prognosis. Raman
spectroscopy can be used to non-label identify spectral information of blood cells and biochemical elements present in the blood,
such as amino acids, proteins, lipids, nucleic acids., and carotenoids, and the technique is performed using cell lines, blood
smears, and serum samples. The diagnosis of different types of hematological diseases becomes more and more important and has
broad application prospects. This experiment investigated the Raman spectral characteristics of human acute T cell leukemia cell
line (Jurkat), human acute myeloid leukemia cell line (KG-1a), human acute promyelocytic leukemia cell line (NB4) and human
acute monocytic leukemia cell line (THP-1), build a novel Raman label-free method to distinguish four kinds of acute leukemia
cells, and provide the basis for clinical experimental research. Raman spectra were obtained using Horiba Xplora Raman
spectrometer, and Raman spectra of 25~ 30 cells from four kinds of acute leukemia cell line were recorded. Spectral analysis
methods. including principal component analysis, partial least squares discrimination analysis and cluster analysis were used to
build the discrimination model and classify the spectra of leukemia cells. There were differences among Raman spectra of acute
leukemia cells, which were distinguished primarily by peaks in 769, 826, 844, 957, 1 048, 1 141, 1 255, 1 313, 1 415, 1539,
1575 em ', which reflects the active metabolism of Jurkat cells, the nucleic acid-related energy metabolism of KG-1q cells, and
the strong cellular respiration of NB4 cells. The identification models built by PLS-DA can accurately distinguish these Raman

spectra of different acute leukemia cell lines. The model has good fitting stability, predictive ability and application prospect.
Keywords Acute leukemia cell line; Raman spectra; PLS-DA; Identification
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