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(LRI TR b ERIHAEILE, JHEN 518116;
2.8 8 KFWEILAERHS AILF, B 201102)

[(FZ] BH  RAGRZELIEM TR 5008 E ) LM EEAE B MR I T 402 4K (T cell receptor, TCR) B
HE T AMEEX 3 (complementarity determining region 3, CDR3) WL HEME, 3T H A= JLEEAE A9 n BE & IR AL
Fik 12605 A LMERIETIZ BLR B, o BIlRES . HAEPREE K H ARV EC A EE e A L g . R H
Omega /> AR 2L £ (SQ Blood DNA Kit IT)  MAARJ& i 5 2 U DNA, XJ TCR B %% CDR3 #1712 H PCR
Y1, RIGRE YT EE I, T HLTCR B 4% CDR3 ZREME M FIAME R . SR e HI4LFIN BELH A TCR
B 4% CDR3 K MIZE UMM, HI et fi . R D50 FI 48 — AN 48 B Jg ZREVE BRI 8 bR, s il
TCR B 4% CDR3 ZAEMEME TXHRLL, 2R A48T E X (P<0.05) . 1% TCR B4 V Bt 48 4~FL A 14 iff A R JE
T, Hr TRBVI0-3, TRBV2HI TRBV20-1 W MR B2 = TR IRAL, ZRA G R L (P<0.05); XF
TCR B4k J Fr Bt 13 R A IR PEAT He e, o TRBJ2-3. TRBJ2-5 1 TRBJ2-7 B FHAR 995 (51l 4 w2 T~ %of 1R
H, ZRAGITFEL (P0.05), & HiA JUMKEEAE B F SPE I TCR B %% CDR3 Z e AL T ks, 42
TNIX T RES AR ) LIMEREE (1 e AL A G [hESEILRIZRE, 2021, 23 (11): 1154-1160]
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Diversity of the T cell receptor B chain complementarity-determining region 3 in
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Abstract: Objective  To investigate the diversity of peripheral blood T cell receptor (TCR) B chain
complementarity-determining region 3 (CDR3) based on immune repertoire sequencing in neonates with sepsis and the
possible pathogenesis of neonatal sepsis. Methods A total of 12 neonates with sepsis were enrolled as the case group,
and 9 healthy full-term infants, matched for gestational age, birth weight, and age, were enrolled as the control group.
Omega nucleic acid purification kit (SQ blood DNA Kit II) was used to extract DNA from peripheral blood samples,
TCR B chain CDR3 was amplified by multiplex PCR, and then high-throughput sequencing was performed for the
products to analyze the diversity of TCR 3 chain CDR3 and the difference in expression. Results The length and type
of TCR B chain CDR3 were similar between the case and control groups, and Gaussian distribution was observed in both
groups. With D50 and Shannon-Wiener index as the evaluation indices for diversity, the case group had a significantly
lower diversity of TCR B chain CDR3 than the control group (P<0.05). The frequency of 48 genes in TCR f chain V
segment was compared, and the results showed that compared with the control group, the case group had significantly
higher frequencies of TRBV10-3, TRBV2, and TRBV20-1 (P<0.05). The frequency of 13 genes in TCR f chain J segment
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were compared, and the results showed that compared with the control group, the case group had significantly higher
frequencies of TRBJ2-3, TRBJ2-5, and TRBJ2-7 (P<0.05). Conclusions There is a significant change in the diversity of
TCR B chain CDR3 in the peripheral blood of neonates with sepsis, suggesting that it might be associated with the

immune pathogenesis of neonatal sepsis.

[Chinese Journal of Contemporary Pediatrics, 2021, 23(11): 1154-1160]
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B Az LI REIE 7R BT AR L 9 06 3 0 4.5%0~
9.7%o, BT A JLA: fir B EE RPN , 24k
ANIPA N FERR A — " LA K
A, X SR LREINT . AREA AL
FRPUANE BR AR B A5G 0 HRT, BRERAE
HARZ BT 1 A W8, {ELRiE 35 X R A A DB
TR, WESE R BLT bk CL AN E R BERE Y K A K St
R E EEEN . TETHR AT IR,
HTHIZAK (T cell receptor, TCR) F&[F A Bt
BEHLPEE, ™ETCR Vo, Ja. VB, DRFIIB A EL,
JE vV IXCEE PR Fr B G A 1) i 32 AT AR B AR R E X
(complementarity-determining region, CDR) K T$t
Ji4e k. CDR3EH V. D, J 3 MRS, 78
WA ) G R, VL DL AR E
HOE I 7 &R 790 R B, 0 E DNA G LY
BRZTTRZ 5 L A SR RAZIE L T TAE R £
FEPE o 2013 4F—IRMFTE A B, £ IR HERAE i
HH, TCR BEESFEVEI R, I SmoLRI i
FHC S SR, BT A LS N T A0 A2 14 By
EORHIZE S, TCR ZREPEAEH AR LI Sy v
AIVE I AN 2E o ASBFSE OB AE LR RRAE JR 3 N
WFFEXS R, RAESMAERIK L, ) Sy 20 4
FORPEAT TCR ZREAEI MY, W1 TR A L 72
E ) SRR KA o

1 ARSI

1.1 HRXFH

VEFE 2020 4F 3 H & 2021 4F 3 A 7E Y e
U 5 g B A LR B 10 e 2 i 28 LA Ry 9 161
4o HAdJLMEE S Wibe e 7 B IR R I
A TFIMERE 4 (1) IME% 378 0 i A s T 8%
FRHERE; (2) R FRRE R YL EBURH ,
W20 53 A7 1 58 TG AT A s PN 5% % s T) ol 248 1
Ve TR TR T e b v B g LA R 596 191 4 B
W& o T A AR K H S A DT TE A f R A LR X R
M. HeBRARME (FF & THIUEE—5 T UUHERR)
(D) BAMRE; (2) ERMWRIE,; (3) fAEY
R 5w s R A R s (4) s B BN

(5) I H e sk e R . AR CE
T URYIT Je b ol I g 5 22 A0 B2 R 25tk (At
#HESCS . 2020ECYJ026), JRARAF LY N RIS
A& o
1.2 THRES B DNARE

fats 2 A LMk EERE B A L (FEi2Wi 24 h M)
A2 mL A1 JE F kL, R IR T R 2
PRALE T 200 e 2 1 R s B TR AT T 48 9 25
T 41 Jfl DNA $2 BUR JT Omega 23 7 4% 2 4l Ak 12850 £
(SQ Blood DNA Kit IT), $2H1) DNA {RA77E TE 22
W, BTG RAESRN, & O RS O R,
FEFRid.
1.3 TCR B#t CDR3X1##) £ = PCRI &L SiE
ENF

R A5 [l s B 928 53 A% 27 1C W6 TCR B 4 CDR3 IX.
W S, OV IR B 39 845 4t 1 57 2 AP
PR TG, 2 T R B SO F A gt i
SPARNERZE R . KA TCR BEEY 519 (RYIIFE
RIEHBHH A RAF) #57 PCRIVAKR, it
Z ¥ PCR¥ESZH TCR B 5% CDR3 X 1Y € 1
45 251X TCR VB WIRETEIE R H BER IE 5 195 13
ZREPXT TCR IB 3L R BE R I 519 . 45510 1E
SR bl A AL T 5 GA2 #& [ 4H PCR 41
WAHTIYITS . Y SRR SR IR S, R
FH QIA Pid PCR U4k 0500 & % =y stk A 7 4lifh,
FHAS 2 830 77 4 Mlumina HiSeq 2000 %f TCR B 4
CDR3 XM .
1.4 EYEESW

W03 1 B LR e AR, RIS E IR A WA
Y5 B3 IRmap 7EBR L850 S TR P91 . 5
BT A By B 2 T s, R 5 AL
BAEE IMGT (http://www.imgt.org) FEAT XA ],
RIGIGH-CDR3 X V., T, D45 IX BEfHF 5 % 4
ABEAR ) CDR3 Z KT 4, d5Jm il ad 3D #4771 A |
CDR3%13& . D50, VHUH i . CDR3 K JE 4041 55
SRR R FEAR W 2 SRR E . D50 J& 38 8 Arm-
PCR B ARY B e e J5 )7, HEF 8 f 9 3
() G P8 2 A P 25 SR A T O S L, fe Rk i
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I e BN A R AR, SRS D B,
F50% (reads) AR ULE AT FE Z DA AR (1Y)
CDR3 251, R4iffselekl, sobesih S8 moy
FWLE DSO o SR ATIZARAF AT AE W A2 £ 57 TCR 52
R Bl 3 — B BEA TR 90 . (1) R
MEHTRAECE RO G (2) ARAE VI
BRI S Ja et DRI G SR ZE SR L J AR
DAL R B 7 8, KR AE V-D-J T 4130 18] A i A Bk
&y (3) BHMBEIFER AR . R My
) DNA 251 | RPN RGO . R R -
YNFEEL (Shannon-Wiener index) F1 D50 PEEREAS )
ZHEE
1.5 SFHitESHh

K HISPSS 22.0 Geit A itk AT ge it o0 i o A
G IESS R E R DI E £ 2 (K +5)
Fon, A CECR HTREAS R 55 (A0 A 1
IR DA (GERD Eon, A SR A

Mann-Whitney URRFIRGES 5 THECFORHABIECRTE 43
R (%) Fn, HRIEECR ¢ Kis . P<0.05 h2
SAEGIEE L.

2 R

21 —HRER

12 Bl esERE A L AR ST, R B 76, &
5615 MRl 37°~397 ], AR 2 560~3 800 ¢,
Hiy 7~27 d, XFRA9FIH, B56, L4k, i
% 387~39" &, AR 2585~3835g, H %o~
26 d. PIGLEJLM . IGis . HAERE . BRI
BESHTGEIFE L (P>0.05), WEIL,

12 9 e 0 A2 LI RG FRBOR A B 0L . K
WA 36, JCFLEEEREA 2 1, W AR 2 61
it 5 ve SR AR 29, PSR L, B R T
L], i A B A 1 5]

F1 FROESRBEAFEILHERBRLR
o] A A
150 W a e .0
Xt R4 9 5/4 384+ 1.4 3542 £492 15(9~26)
e 12 7/5 38712 3270 + 544 13(7~27)
PRUAIN -0.016 -0.383 1.180 0.231
Pl 0.899 0.706 0.253 0.751

22 EAXNFER

KAEFRHI (124)) FOXHRAL (9fy) AP L
FEAC, 32 Mlumina V-5 HE17 @l a0y, A AE—
ANFEAR I I B - 3446 Ry 2 500 3R )
SRR, SXTIEYE, K FI4] CDR3 BT 5

. CDR3MA ntJFF%. CDR3MA aa J7 511 51y
A, WA ZERIASITEE L (P0.05);
s 191 A0 A5 AR — B AN R BRI TR IR (P<0.05)
W2,

®2 JHREAFNIIEACDRIFIIHEERIMEILE (fxs)

251 ik CDR3 B F51%L CDR3 J A7 nt 7514k CDR3 A7 aa 515K FA-ANTEEL
Xof HRZH 9 1214 900 + 417 799 96 679 + 35 947 85 148 + 340 055 0.64+0.12
AR 12 812703 + 58 526 28 629 + 12 836 23720+ 1082 0.50 + 0.09

i 2.867 5.426 5.204 3.064

Pl 0.020 <0.001 0.001 0.006

2.3 CDR3FFIKENH

ABIFGE T 9 f51) AL A6 REA (% 71 ] i TCR B i
CDR3JFHIHK ST 14307, kA5 1 213 665 1
FEY CDR3 nt P41, hyaisrfn, HAK /A 7Eds
1511 41 RO REZH 22 (R AL, CDR3 K M 30~57 nt A%
1k, WE(ELE42 nt, BP 14 DS IERR KA A B,

H WebLogo (35 43 #1 Fr 45 K Bk 42 nt J¥ 371 1)
BHTRA R, 45K TS w20 A BRA B A4 L
[ CDR3 J741] V X BEPH 2 S RS (G) T
X AR (E 1) JIXFEHE R g (C)
FHARM G (K12) .
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B XfERAMRAAEYVXERFERTIEHEE BE—AL B ATCG 44T R4, BT R —Fh it

3, TRBRERACRIZTEERY LR/ o AR UL N 581 3 5y B — A,

(FEA) Fsfldl (FB) HJESERS (G) MHpIE R,

N BRI AL LB EE B LU . %) R AL

I

24 |

’ i b \ N C\,

o AAAIQAACWAW AMCCHC&M&”QE :éfcé TCTC HHHFL %gécgé{c% fgmﬁzﬁécw ]

B2 RAFFGEIXERMERTIEEE

(FIA) Rz (B1B) B2 fuming (C) mtbflioR.

2.4 RARESHFESN

FEXT A 45 52 1 R B0 K VDY A 5, il ad 4t
THE AL A FRIR, PG — P reads YR EL,
AR BONGE T2 b n] LA 3 — b 20 i A AH 5
o [FRE, ARYE V-T BRSNSt —2Va)
P X (AR R B R B L, Jfmid 3D L ([&13),
ELHLF 2 3k ZREME AR ARG . X HR AL AN
Il TCR B 4% CDR3 Z AR MO F 5, Mkt
) CDR3 Z AR ZREMER /D, BB e /A . R
JH D50 /£ 4 TCR B i CDR3 ZREE IR H5 45 7,

fsd

B AL ATCG 4 TR, BT B — Al R
®, FEMEIARSRIZBIER LLEII N R A BRARIEH 518 35—l ARSI LR AL LBl X R ZH

BRI IIZ TCR B4 CDR3 JF 51 2 FEHEAR T X B 2H
(D50: 10.5+£0.8vs17.3£1.5), ERHGIFE X
(1=13.433, P=0.011),
25 BEEAVINJIXERRKBEERRESH

X5J 3 461 2L 00 R A A L AR R Il TCR B %
CDR3 /3D E (&13) A7 ridn: 484
V IXHT 134~ J X I R B 91 4 Rt HE 20 22 [a) i
NS [F A A R A%, (B Mann-Whitney UK 50
5 PR B AR 4 ) XL R B,
Y5 140 TRBJ2-3. TRBJ2-5F1 TRBJ2-7 ) & X
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SCRET TR, 22RIAGIFE L (P<0.05),  TRYSEFEM ISR & T Rd], 22571 ﬁ@ifr

NE2H

N =

LA R AR X B TR L, DL e 3. 4l v IX 3

A Berp, K 0I4H TRBVI10-3. TRBV2 I TRBV20- VL34,

Lt/

=X (P<0.05),

At B PR AR ) B 20 5

(v
TRBJ12-2
ozl

mw%ﬁ

wau 2

L I I

TRBV29-1 =
TRBVS-.
TRBVS-

V123

TRBV10-1

TR

TRBV K%

LIt

TRBV K%
B3 fERZAFNFEHIZATCR B 5 CDR3 REHE 3D

ARG V-TBCXT R vekE . Z 4R

BECDR3 ZARELZFEM RN w5 KB (i V-J VCEC AP m &, HRER 9 TCR 4% CDR3 %

XhER7R VLY, Y fhsRoR J LD,
ATEREIIFIRFTE . ] A R IRAL V-] VEEAT R PGS R BE, HAERLAY TCR B

T w0 @ gy

TRBV6-

X-Y I

ZRPELRENERD

x4 FROIAMTERA VR EREERFRR LS
[ igl GaRl |
#3 HOIAMMEE) KERERRELOLER S FHRAL G 28 Pl

[ G (n=9) (n=12)

Sy e TRBVI0-1 0.010(0.008~0.013) 0.009(0.007~0.012) 1.012 0.048
N (19) (n=12) Zfa P TRBV10-2 0.016(0.012~0.021) 0.015(0.011~0.020) 1.789 0.041
TRBJI-1 0.011(0.007~0.014) 0.009(0.006~0.012) 1.212 0.048 TRBV10-3 0.037(0.035~0.045) 0.047(0.040~0.051) -2.561 0.031
TRBJI-2 0.016(0.011~0.021) 0.015(0.010~0.020) 1.196 0.047 TRBVII-1 0.012(0.009~0.014) 0.011(0.008~0.014) 1.016 0.047
TRBJI-3 0.008(0.005~0.010) 0.007(0.004~0.009) 1.011 0.052 TRBV11-2 0.015(0.010~0.019) 0.014(0.010~0.018) 1.778 0.042
TRBJI-4 0.009(0.006~0.012) 0.008(0.005~0.013) 1.016 0.051 TRBV11-3 0.013(0.010~0.018) 0.012(0.009~0.016) 1.998 0.040
TRBJI-5 0.012(0.009~0.018) 0.011(0.010~0.018) 1.197 0.047 TRBVI12-3 0.019(0.013~0.023) 0.016(0.012~0.021) 2.015 0.038
TRBJI-6 0.014(0.010~0.018) 0.012(0.008~0.016) 1.198 0.047 TRBVI2-4 0.022(0.015~0.029) 0.018(0.014~0.025) 2.453 0.032
TRBJ2-1 0.021(0.013~0.027) 0.019(0.012~0.024) 1.225 0.048 TRBVI2-5 0.014(0.010~0.020) 0.013(0.011~0.021) 1.896 0.039
TRBJ2-2 0.020(0.012~0.029) 0.018(0.011~0.025) 1.223 0.048 TRBVI3  0.012(0.009~0.014) 0.010(0.008~0.013) 1.055 0.046
TRBJ2-3 0.028(0.021~0.032) 0.031(0.021~0.035) —1.301 0.046 TRBVI4  0.011(0.008~0.014) 0.010(0.007~0.013) 1.014 0.047
TRBJ2-4 0.008(0.004~0.013) 0.007(0.004~0.012) 1.015 0.051 TRBVI5S  0.011(0.007~0.014) 0.010(0.007~0.014) 1.042 0.045
TRBI2-5 0.030(0.028~0.037) 0.035(0.031~0.041) —1.359 0.043 TRBVI6  0.010(0.007~0.013) 0.009(0.006~0.013) 1.055 0.046
TRBI2-6 0.007(0.003~0.014) 0.005(0.003~0.011) 1.012 0.052 TRBVIS  0.011(0.006~0.014) 0.010(0.006~0.013) 1.015 0.047
TRBJ2-7 0.038(0.031~0.087) 0.045(0.040~0.048) —1.658 0.041 TRBVI3  0.012(0.007~0.015) 0.010(0.007~0.013) 1.075 0.043
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%4 (4) B OCSEVERT o T AHARUR B 20 AR 3 1 1 e
o 2 e fil4 A PR EZEA ML 4, Horp T 4 2 HL AR 4R e
S X HEZH S i ZH 26 Pl
(1=9) (n=12) JENREMIIAATE . TCR BESE T 40 St iR Angl

TRBV2
TRBV20-1 0.059(0.054~0.079) 0.089(0.079~0.132) -3.017 0.023
TRBV24-1 0.027(0.020~0.035) 0.020(0.015~0.025

0.041(0.032~0.048) 0.049(0.041~0.053) —-1.871 0.039

)

)

TRBV25-1 0.017(0.012~0.025) 0.015(0.011~0.027) 1.998 0.035
)

)

2.545 0.031

TRBV27  0.013(0.010~0.019) 0.012(0.010~0.018) 1.017 0.041
TRBV28

TRBV29

0.020(0.014~0.027) 0.017(0.012~0.025) 2.012 0.028
0.025(0.016~0.031) 0.020(0.015~0.027) 2.356 0.022
0.011(0.007~0.014) 0.010(0.006~0.014) 1.041 0.045
TRBV3-1 0.010(0.007~0.013) 0.009(0.006~0.013) 1.038 0.046
TRBV4-1 0.014(0.011~0.019) 0.012(0.010~0.019) 1.058 0.044
TRBV4-2  0.019(0.013~0.027) 0.016(0.013~0.024) 2.012 0.039
TRBV4-3  0.019(0.014~0.029) 0.017(0.013~0.025) 1.998 0.035
TRBV5-1  0.032(0.025~0.037) 0.029(0.020~0.034) 2.457 0.030
TRBV5-4  0.029(0.020~0.035) 0.027(0.020~0.033) 2.014 0.037
TRBV5-5 0.012(0.008~0.015) 0.010(0.006~0.013) 1.075 0.044
TRBV5-6  0.013(0.010~0.020) 0.012(0.010~0.018

(
(
(
(
(
(
(
TRBV30 (
(

(

(

(

(

(

(

(

TRBV5-8  0.010(0.006~0.013) 0.009(0.007~0.012

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

1.073 0.043
1.015 0.048
TRBV6-1 0.014(0.009~0.020) 0.013(0.011~0.019) 1.996 0.039
TRBV6-2  0.011(0.007~0.014) 0.010(0.006~0.014) 1.043 0.045
TRBV6-3  0.010(0.008~0.015) 0.009(0.007~0.012) 1.013 0.048
TRBV6-4  0.012(0.008~0.015) 0.011(0.007~0.014) 1.038 0.047
TRBV6-5 0.029(0.020~0.035) 0.025(0.018~0.033) 2.256 0.032
TRBV6-8 0.009(0.007~0.012) 0.008(0.006~0.012
TRBV6-9 0.012(0.008~0.015) 0.011(0.007~0.013
TRBV7-2  0.032(0.025~0.038) 0.028(0.020~0.032
TRBV7-3 0.028(0.020~0.033) 0.025(0.018~0.031
TRBV7-4 0.009(0.007~0.012) 0.008(0.006~0.012
TRBV7-6  0.014(0.010~0.020) 0.012(0.009~0.019
TRBV7-7 0.010(0.008~0.015) 0.009(0.007~0.012
TRBV7-8 0.013(0.010~0.021) 0.012(0.010~0.018) 1.997 0.039
TRBV7-9  0.029(0.021~0.034) 0.025(0.018~0.030) 2.271 0.032

TRBV9

1.010 0.049
1.039 0.047
2.467 0.029
2.253 0.033
1.009 0.050
1.056 0.045

)
)
)
)
)
)
)
TRBV6-6  0.014(0.010~0.019) 0.012(0.010~0.019) 1.057 0.044
)
)
)
)
)
)
) 1.038 0.047

0.014(0.010~0.021) 0.012(0.010~0.019) 1.068 0.043

3 it

B A UM AT R A ) LI R B B 2
I, 7 RO RIROIR A B n] s S B 2 4% 1 DI hE
BEAG o R BT U s 2 P 4 8 B I A R BT 14 42
bR PR B A B AR LR AR B 2 JR
P, AU RS RGEABEATEL, AR R HOR
ZHIWTSERW], 8 IR ST A LR g

R VBT R A fil e B e N OG-,
HTCR m 728 X ) CDR3 R St i kK, JE i BEAC R T 41
LR R ZEARAE , LAESEIE R 1 HA Z R T 4
JIfu CDR3 Z AR ', TCR A RARIE AT 248
IREE AN [R] AT i e A A 3R A 8 IO 25 1) e
RN T AR Rk Ao e v i VR I 1 AN
o R, AR A G 4RI B AR 43 B
Az JURTEAE H 3 1R I TCR 22 REME X HE & 0 il 47
JEEN ML AR 2
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