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Abstract

BACKGROUND: Currently, there is no direct and explicit detection index for immune surveillance after hematopoietic stem cell
transplantation. The copy number of T-cell receptor excision circle (TREC or signal joint T-cell receptor excision circle, sjTREC) that reflects
the recent function of the thymus is monitored by using constantly improved real-time quantitative PCR technology, thereby assessing the
level of immune reconstitution and guiding prognosis treatments.

OBJECTIVE: To analyze the influence of transplantation approach, type of diseases, age, and sex in early stage of immune reconstitution
after hematopoietic stem cell transplantation by investigating the level of sjTREC in the peripheral blood.

METHODS: The number of sj;TREC copies per 1 000 cells in the peripheral blood in control group (n=29), before-group (n=19), and
after-group (n=6) were detected using absolute quantitative real-time PCR with TagMan probes.

RESULTS AND CONCLUSION: In the 1 000 cells, the number of sJ)TREC copies in the control group was 26.99+29.3 and it decreased with
age but no difference existed between male and female. Compared with the control group, the level of sjTREC was significantly lowered in the
before-group (P=0.006). After transplantation, the level of sSjTREC was rapidly increased within 1 month, and then decreased at 6 months. No
obvious differences were found in the level of sjTREC after half-matched HLA related donor transplantation in two cases and full-matched
HLA unrelated donor transplantation in four cases. All the findings indicate that the thymus function in patients is seriously impaired before
transplantation, and the changes of sjTREC copies that are transiently increased and then decreased at 1 month after transplantation may be
related to the stress response of the thymus in the early immune reconstitution period. Although there are no differences between related and
unrelated donors, male and female, or different ages, the increased level of sjTREC reflects the changes of thymus function after
transplantation, indicating that a variety of factors contribute to immune reconstitution.

Subject headings: Hematopoietic Stem Cell Transplantation; Gene Rearrangement, T-Lymphocyte; Thymus Gland; Tissue Engineering
Funding: the Basic Research Special Fund for Scientific Research Institutes for Public Welfare, No. 2014R1031-2; Fujian Medical Innovation
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e il 2k A1 % =-3.218 531, #ii=41.414 780, R’=
0.997 076. WiZhrdE £t R? KT 0.99,
2.3 SJTREC/K-F 84 thii o471
2.3.1 IEHEHEARESTRECT- YK 2941 11 ¥ fa FExt
W41 4h J i A 1 000 4N 40 i (¥ STREC #5 L % 24
26.99+29.33 . A W N IE B A FEXT B AL 4y 204 LR
(n=14)521-30% (n=15) % 4, A1 000441 fg
S|TRECH V144> 51 4134.08+34.99 1520.37+22.059, #E4T
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% 1 S[TREC. RAG2 3|#J K Taq Man SR & RIFF
Table 1 Primers of sjTREC, RAG2 and Taq Man fluorescent probe sequences
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R2 5'-GCG AAT TCG GTG TCAAAT TCATCATCA CCATC -3’ 2 404-2 381 bp & H EcoR [ BEYIA 5
F1 5'-FAM-CAC GGT GAT GCA TAG GCA CCT GC- TAMRA -3’ 229 272-229 294 bp SiTREC #%F
F2 5'-FAM-CCC CTG GAT CTT CTG TTG ATG TTT GAC TGT TTG-TAMRA-3’ 2289-2 321 bp RAG2 #4t
1 2 3
S|TREC 500 by 3 RAG2. S|TREC F & 2%3R
& e e ps o 33 1)
400 bp HE.*E&EHX Fa Kk
pMD-20T-5)TREC-RAG2 300 bp Figure 3 2% agarose gel
33kb 200 bp electrophoresis of RAG2 and
sjTREC fragments
RAG2 .
E73:: 1: DNA Marker(DL500);
2:RAG2 }B(244 bp); 3: S)TREC
1 FE4ARKL pMD20T-sjTREC-RAG2 HE R =& J B (362 bp).
Figure 1 Construction of recombinant plasmid
pMD20T-sjTREC-RAG2
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L ! W W o 2 B TRBBENE R
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G 4 | l L l | l | " |} . L of the donor and patient before and
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[ ] ] g ] g 01
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Figure 4 Sequencing results of recombinant
cjé c * E- i cc :»3:-:» CAAT : 37737::-;L GAAGG T‘:;-T TTICY plasmid DMDZOT-SjTREC-RAGZ
|
T

AT A

[l
Ra: 5'- GATAGGATCCGCAACATGGGAAATGGAACTG -3’

Standard Curve
Standard Curve

! . E 5 RAG2 LHEE El 6 sjTREC LRIEE
. R PCR FrfEmih £ W PCR HRAEmih 2
t Figure 5 Standard ’ Figure 6 Standard
1 il curve of RAG2 curve of si)TREC
ereal-time quantitative real-time quantitative
PCR PCR
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Figure 7 Comparison of sjTREC levels in the normal control group
at different ages
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Figure 9 Comparison of sjTREC levels between relatives and
unrelated groups
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5 DL N 43.49+32.80; B H J5 64~ H 1 & (n=4) 4b i 1L
1 000/~ 41 i s TRECHE V1% 4 11.83+13.13 (E8).

BT R, HLAEAG R4 B R (n=2)
T RT3 VLS A 17.05422.28, MG 64 H # UL ECh
24.26+25.50; HLADAHG AERGB MG (n=4) BT ¥
L%k 6.74+12.85, K )G 6 4~ H #5 U1 % 28.30+
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UL, EI AL 26122 % F119 % 2k bk B 4i g e i
STREC/K ARG, 41.513 2, 8.609 1% l; [FIf 1144
% AR BRSBTS U SJTREC, 141 S kil &R (il
Jod KR N L4912 SR AZ A R AP 1 I EE%LEﬁsJTREmJ@PF%
Hh, 5HIR KIS TRECYE I M 1.513 2-78.362 44% Il
FIRK.
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Figure 8 Comparison of sjTREC levels between patients before
and after transplantation and normal controls
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AR A, D00 BB T R 0 At D e

TagMan#R 4] 52 I 5 5 9¢ Y6 PCRAL G & F A I AR 2
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