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Abstract Using high-throughput sequencing (HTS) technology, analysis of the dynamic change
characteristics and composition of T cell of T-cell receptor beta chain complementarity determining region
3 (TCR B CDR3) repertoire in peripheral blood before and after chemotherapy with breast cancer patients in
the early period, preliminary discussion on the possible effect of chemotherapy on T cells and T cell response
function status before and after chemotherapy patients. The pathological biopsy diagnosed patients with T:NoM,
breast cancer as the research object, a six periods TAC (T: docetaxel; A: pirarubicin; C: cyclophosphamide)
chemotherapy in three volunteers patients (P1, P2, P3), before chemotherapy, after the third periods of
chemotherapy and the sixth periods of chemotherapy, then collected the peripheral blood and separated
the PBMC, respectively, and extracted genomic DNA. Using the multiple PCR to construct human TCR 3
CDR3 repertoire and HTS, then using Immuno SEQ and IMGT-High-V-QUEST analysis the composition and
characteristics of TCR B CDR3 sequences. The results suggest that after the third period of treatment, CDR3
repertoire diversity (the inverse Simpson index) was higher than before chemotherapy in P1, P2, P3. After the
six period of treatment, compared with the third period of treatment, CDR3 repertoire diversity decreased in P1
and P3, but increased in P2. After the third period of treatment, in P1 and P3 patients, CDR3 repertoire high-
frequency clones (greater than 1%) lower than the chemotherapy before. And after the sixth period of treatment,
CDR3 repertoire high-frequency clones increased significantly compared with the third treatment. In P2 patient,
there was no changes in the high-frequency clones in CDR3 repertoire after the third period of treatment compared
with before chemotherapy, but after the sixth period of treatment, it was significantly reduced. The partial TRBV
gene usage was lost and reused before and after chemotherapy in P1 and P2, and the TRBV gene usage of P3 did
not change significantly; the partial TRBV and TRBJ advantage pairing were disappeared after chemotherapy in
P2 and P3. In conclusion, the early breast cancer patients before, during and after TAC chemotherapy which the
peripheral blood T cells TCR B CDR3 repertoire had a variety of individualized and characteristic changes, it may
be associated with TAC suppression or killing of individual T cells, the composition and dynamic changes of CDR3
repertoire can be used to provide a basis for the effects of chemotherapy on T cells and the “individualized” T cell
immune status assessment before and after chemotherapy.

Keywords  HTS; T cell CDR3 repertoire; breast cancer; chemotherapy
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1.1 fREIER
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R B 2, YIHEBR AR Qe sh (P €. g5tz I
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75 mg/m2 iv, d1; B E & 50 mg/m2 iv, d1; PRk A%
500 mg/m2 iv, d1, 21Kk A1, JeeA i . 4wt
For AAE B E AR JEH IAITRT(P1-1. P2-1. P3-1).
3 IT 45 WS [EP 40T (P12, P2-2. P3-2)].
FoAIT &5 RS RI1LIT J5(P1-3 P2-3. P3-3)]/I3
AN ] s R AR R A IR SR S0 AR AR
1.2 EENERIAT

Mlumina s 18 & M 7 414 5 3 EIllumina’sy
A], HImmunoSEQZA 7] 58 MHTSH /77; DNA#E HL
R 7 & QIAamp DNA Mini Kit(Cat.No.51304)14 H
7 [EF QIAGEN/A #]; DNA stable Tube Kitl) H 3¢
Biomatrica/A @ ; Ficollibk B2 40 f 4> B i W B Jb R
KERHEHRAA
1.3 753k

K FH Ficoll itk L 4H i 43 85 5 7 5 55 &40 A1
1 H ) AN ZH R (PBMC), FIQIAamp DNA Mini Kit
R A B FEHUEDNA, DNAFE AR HIDNA stable Tube
Kit 77 2 92 [E 4 B fiil % 2% Bt Adaptive Biotechnologies
Immuno SEQA ], /A ] 157 58 B 5 A A% i %
M. THHHETCR B CDR3EE E . Illuminars 8 & W J7
o ] SERISTHT ST 1) 45 AXCDR34H & 4,
¥ FImmuno SEQFIIMGT/High V-QUEST £ % (http://
www.imgt.org). Prism 5%(f4-(GraphPad) & Excel 2010

SIHHEMFEASTCR B CDR3JF 1 ) 4 R AES 7.

2 45
2.1 P1. P2, P3fIMERI. F#E. HENEL

345 1L e R R AT Y & BEZH 222
LRI P S R, A R AL, B T
RE IE 05 I ELVA 7 A A8 FH AT A0 52 M) 4 9% D) g 1) 24
Y, BEERGEENEL
2.2 Pl1. P2, P3ZETACHLITRI. . FHIB4E
S8 (1x10°/L)

P1. P2. P3fETACHLIT A . J& B B 4H il
SOBUY B OAPL-1: 5.17, P1-2: 4.43, P1-3: 4.72; P2-1:
6.11, P2-2: 5.66, P2-3: 5.96; P3-1: 5.86, P3-2: 5.05,
P3-3: 3.52. X R (40 B0 2515 (3.5~9.5% 10%/L),
BIFE IR a2 A, (E3 ) 3 T R AT S E
Y1 g B3 B AR T R PR A
2.3 P1. P2, P3ZETACHITRI. F. FINEMT
ZAATCR p CDR3F5IE

i Adaptive BiotechnologiesA @] K HTS3k 1S
[)JTCR B CDR3J7 #1| = 77 %1 %1 H, i i$ Immuno-SEQ
FIMGT/High V-QUEST R 4z, fifi itk 43 H7 Ji5 1 J&. (Total)
CDR3. £ %(Productive) CDR3. JH45(Unique) CDR3
75 $0(£2). TZH I CDR3Z e (RHTS I 7 &5 5 v,

1 P1. P2FIP3MER. Fif, REHE
Table 1 P1, P2 and P3 gender, age, pathological type

b PE5I AR FLIE 7 #

Patients Gender Age Staging of breast cancer

P1 Female 38 Invasive ductal carcinoma II
P2 Female 44 Invasive ductal carcinoma II
P3 Female 42 Invasive ductal carcinoma II

&2 P1. P2RIP3{LITAT. . ECDR3ZCDR3FFIE. HHCDRIFFIHFILFFCDRIFFIE
Table 2 The CDR3 repertoire with total CDR3 sequences, productive CDR3 sequences and unique CDR3
sequences before, during and after chemotherapy in P1, P2 and P3

FEA AR #.CDR3 4 %CDR3 AlkFCDR3
Samples Total CDR3 Productive CDR3 Unique CDR3
P1-1 1942163 1 642 586 47 822
P1-2 1182 347 992 920 25 664
P1-3 1257212 1070 180 23956
P2-1 249 681 195192 1543

P2-2 1381733 1097 797 19 899
P2-3 1078 365 870 311 51477
P3-1 962 785 797 539 21458
P3-2 1111927 907 948 19732
P3-3 994 258 822 164 16343
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Fig.1 CDR3 repertoire’s inverse Simpson’s diversity index ( 1/Ds) analysis diagram
before, during and after chemotherapy in P1, P2 and P3
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3 PULITRI. . FEINEAMCDRIAEEHMFEERFINEBZIT N
Table 3 CDR3 repertoire unique CDR3 sequence overlaps before, during and after chemotherapy in P1

PR IERR BT R A LR

::i\pﬁl%efﬂ The ratio of the unique amino acid overlap sequence accounts for total sequences
Pl1-1 P1-2 P1-3

Pl-1 47 832/47 832 2 615/25 664 2 587/23 956
(100%) (10.19%) (10.80%)

P1-2 2 615/47 832 25 664/25 664 1 614/23 956
(5.47%) (100%) (6.74%)

P1-3 2 587/47 832 1 614/25 664 23 956/23 956
(5.41%) (6.29%) (100%)

w4 P2LFTET. . [ESNEMCDRIAEHIMFEERFFEBKIT
Table 4 CDRS3 repertoire unique CDR3 sequence overlaps before, during and after chemotherapy in P2

R ER LA A1 4 R AL

QRS The ratio of the unique amino acid overlap sequence accounts for total sequences

Samples P2-1 P2-2 P2-3

P2-1 1 543/1 543 365/19 899 342/51 478
(100%) (1.83%) (0.66%)

P2-2 365/1 543 19 899/19 899 1717/51 478
(23.66%) (100%) (3.34%)

P2-3 342/1 543 1717/19 899 51478/51 478
(22.16%) (8.63%) (100%)

RS P3MLITAET. . EINEMCDRIEEFMEFREEFINERSIT O
Table 5 CDRS3 repertoire unique CDR3 sequence overlaps before, during and after chemotherapy in P3

MRS R R B A B A R

thpifﬂ The ratio of the unique amino acid overlap sequence accounts for total sequences
P3-1 P3-2 P3-3

P3-1 21458/21 458 822/19 732 1 086/16 343
(100%) (4.17%) (6.65%)

P3-2 822/21 458 19 732/19 732 749/16 343
(3.83%) (100%) (4.58%)

P3-3 1 086/21 458 749/19 732 16 343/16 343
(5.06%) (3.80%) (100%)
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