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Gene melting curve spectratyping technique in analyzing polymorphism of T-cell receptor beta chain variable

region in CD4" T cells of tuberculosis patients
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[Abstract] Objective To analyze the polymorphism of the T-cell receptor (TCR) beta chain variable region(BV) gene
family spectratyping of peripheral blood CD4" T cells in tuberculosis patients by gene melting curve spectratyping (GMCS)
technique combined 24 h fluorescence quantitative (FQ)-PCR. Methods The total RNA of peripheral blood mononuclear cells
(PBMCs) from 15 healthy blood donors and 30 tuberculosis patients were used to obtain the cDNA. The cDNAs were amplified
by FQ-PCR using 26 different forward primers and the same reverse primer, and the spectratype was analyzed by DNA melting
curve. Results The DNA melting curves of each TCR BV family in 15 healthy donors showed the same spectratype. However,
the DNA melting curves of 26 TCR BV families showed different spectratypes in 30 tuberculosis patients compared with healthy
blood donors, and the different rate was from 6. 7% to 33. 3%. The result indicated that the difference rate of 26 TCR BV
families in tuberculosis patients was significantly different from that of healthy blood donors (P<C0. 05, P<C0.01). In addition,
the different rates of 13 TCR BV families (totally 26 families) in tuberculosis patients were more than 20%. Conclusion This
study suggests that FQ-PCR combined with GMCS is a convenient and stable method for detecting the TCR beta gene repertoire

in the peripheral blood of tuberculosis patients.
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RNALHU 1 pg FERE RNA SR . Oligo(dT)H 1
SRR RN 40 pL BFRARM 2 AR 4% cD-
NA G AR & 5 G cDNA,

1.6 AX@mA%n CD3' T @A CD4™ T @
Myl RAEF KM 100 mL, Al EDTA-Na, T
HEL vk R AR ST BRI SRS AT I . Ficoll K2
053 B 4 B PBMC, B CD4™ T 41 Jifd 43 1
A B I FT CD4 T A B, Wikt
W AR T] E A AR AT 2 <X 10 A4, ST A R
ik CD3 " 8 CD4 " 40 L i /432, B o B 3 2 B
P B ALY cut-off H .
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Tab 1 Sequences of TCR BV gene family primers

Primer Sequence (5'-3") Size (bp)
BV1 gcacaacagttcectgacttgeac 24
BV2 tcatcaaccatgcaagectgacct 24
BV3 gtctctagagagaagaaggagegce 24
BV4 acatatgagagtggatttgtcatt 24
BVs5. 1 atacttcagtgagacacagagaaac 25
BV5. 2 tteectaactatagetetgagetg 24
BV6 aggcctgagggateegtete 20
BV7 cctgaatgecccaacagcetete 22
BV8 atttactttaacaacaacgttceg 24
BV9 cctaaatctccagacaaagctcac 24
BV10 ctccaaaaactcatectgtacctt 24
BV11 tcaacagtctccagaataaggacg 24
BV12 aaaggagaagtctcagat 18
BV13.1 caaggagaagtccccaat 18
BV13.2 ggtgagggtacaactgee 18
BV14 gtctetcgaaaagagaagaggaat 24
BV15 agtgtctctegacaggceacaggcet 24
BV16 aaagagtctaaacaggatgagtcc 24
BV17 cagatagtaaatgactttcag 21
BV18 gatgagtcaggaatgccaaaggaa 24
BV19 caatgccccaagaacgcaccctge 24
BV20 agctctgaggtgecccagaatcte 24
BV21 gattcacagttgectaagga 24
BV22 cagagaagtctgaaatattcga 24
BV23 gatcgattctcagctcaacag 24
BV24 aaagattttaacaatgaagcagac 25
BC# ttetgatggctcaaacac 24

*: Reverse primer. TCR BV. T-cell receptor beta chain

variable region

1.7 ®AEZEF PCR 44 GMCS # K44 TCR BV
7k A EE A PCR RIWAKRA 20 uL, & cDNA
BH 1 pL. dNTP 0.5 pL. 10 X Buffer 2 pL. 25
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WY R 10 pmol/L) . ddH, O 12. 4 uL. Tag DNA
REWE 1 L 0.675 U), HHEAILIEST 26 DI,
PL Gactin fERNZ . RN A4 94°C BLZAZHE 3 min,
94°C 20 5,56°C 30 s,72°C 30 s. 4k 45 MEH, %t
R K AR RS AR 80 CIREF 2 s JH AU
A i R 965 5 . k£ . PCR s 72°C
FEAH 8 min, KW ALATHEEE M 78°C LA 0. 2°C /s i 38 ik
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Fig 1 Flow cytometry in detection
of T cell purity from peripheral blood

mononuclear cells of tuberculosis patients
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Fig 2 TCR BV gene families of 15 healthy donors as analyzed by gene melting curve spectratyping

TCR BV: T-cell receptor beta chain variable region

2.3 Mtk E&EH CDAT T @ TCR BV £ B % #%
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AU R B 4y F FE Al e R E TCR 45 Bt k-
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Fig 3

TCR BV gene families of tuberculosis patients as analyzed by gene melting curve spectratyping

TCR BV: T-cell receptor beta chain variable region
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Fig 4 Monoclonal peak of TCR BV gene families in the tuberculosis patients by gene melting curve spectratyping analysis

TCR BV: T-cell receptor beta chain variable region
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CDR3 i %, kR % GALs "WAE7E B s ™ 19 BV
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ABF 538 1 98 6 E B PCR 454 GMCS Hi R4
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B A A] ST AR W SR AR . 53 Ak, o B 4
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