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Abstract

Immune repertoire refers to the sum of T cells and B
cells with functional diversity in the circulatory system
of one individual at any given time. Immune repertoire
sequencing aims to study T and B lymphocytes, evaluate
the diversity of the immune system, and dig deeper
into the relationship between immune repertoire and
diseases, using multiple polymerase chain reaction or
rapid amplification of 5 cDNA ends to amplify the
complementary determining regions that determine
the diversity of B cell receptors or T cell receptors as
well as high-throughput sequencing and data analysis.
Recently, immune repertoire has been widely studied
in the identification of biomarkers and therapeutic
targets, efficacy monitoring, and prognosis analysis in
cancer. This paper reviews the progress in the research of
immune repertoire of digestive system tumors.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Immune repertoire; High-throughput sequencing;
Digestive system tumors
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0 51

G4 FE(immune repertoire, IR)/& 48 7E 3 — ],
AAMEEIR R G0N BT A DhRe 2 FF PET4H i F1B 241
KA IRMFIR sequencing, IR-SEQ)/& ATk E24H
Ji S Btk ER 4 B A B T B, N 22 o 5 A i XU
[ (polymerase chain reaction, PCR)E{S’RACEH AR 14
YLE THMSZ (T cell receptor, TCR)EBAN T 24k (B
cell receptor, BCR)Z F£:44: [ B #MJL 72 [X (complementary
determining regions, CDR), %5 & i &l e 5 oA J B dis
YA, ITTVPAS S REE R 2 AR, IR A FEIR 550
o RN, B A, IREARTE MR BRI T, GPEiRyT, Bt
WA, GBI S E B G e VRS 55 7 T (R AT 5 Hh
Rz AR BARIREARAE T Ak RGBT 5 i3k
JEBEAT A,

1 REEBRENRBRA

TR 20 B FIBIBR E2 40 i 3 2238 1 TCRFIBC R AT A8 [X
X ANRITL ST 7 A A e ) B8 825 B, TCRIP) b
B FE /B Sey/d, AN M95% I TCRAZE H a1 F 45 HE A
P b IR R L TRAV. TRAJ. TRACHEHEA
i%; pEEFHTRBV. TRBD. TRBJ. TRBCH 4Lk £
V(D)JREE LR, V-J(EV-DAID-J)ZE B2 X AL &
AR R N BSOS g T TCRAN
PR RALIRN, I3 F7 HCDR3. BCRELE T F%%
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HEEEH) MR, BEEAS T AR X (VH)A
=AMEE [X(CHI/CH2/CH3), 28N 7 — N[ AR X
(VL)M—/MEE X (CL), KA EFEAAEXCDR3HV,
D. JX EHS R (E), 2B FEE 2R, e T
BCRIFIHE 5,

b RO (R R, (434143 A AT 1
IIMTIE AL S e AH R 8% 5 2, P AKX TCREGEBCRI)
AT R W 2R R HRIR A K 22 . IR-SEQH X #
A4 3 A £ HPCR LS RACEVE. £ EPCRAEL
— AR R, I\ Z A0 B AN K R 51 IFPCR
5190, R 3 [F — B R 2 A B AN BUT 51,
SR IR AR S, I HEAT i R S AT (2). (HIX
— B MAFTE GG, TSI E, VIR R AR
MERTI; RS RT3 g e 1k, e IE DR 2 F oA
LN, PR AR F B AT RSN 2> IER AT cDN A A I R
Y HEF AR (rapid amplification of cDNA ends, RACE)3
F I SEPCR, MAEAR AP B DN A 55 B 35,
FURE RURTEAL O A S 51 P SR v S 5 | e,
FIRACEB AT RS2y 4.

IRl 7 £ (next-generation sequencing, NGS)
A2 FFIR-SEQ !, 31 3= Ay oy b v i B B,
A: HluminafRoche 454. Tllumina L f&] R FE A & 5e1)
WIDNA T #1| J P 0 Sk AT 1) 4 B BRI SC 22, it PCR
TRV 2 S R 1) 1F [ 31, B IMON AT AN IR 29 ehs
LHIANTP(& A & 5L B AR G, i1 5thrid
[FIANTPLE & 21 5% -, XS R e i b7,
3 -OHAHEE P, M PR AE B — IRAE A J5 U —
ZHRR. WO BRI R G, 2 R
FeEHWbRIC, N — AN A YIS, e
BRI a5 5 45, R ISR DN A F BE
JPFIf5E .. Roche 454 FELBIRA = 1k, ¥DNAY)
FIIAE P IDERAET T, ARG R L By B 3y
A HANF Ak b, B PCRIATY 1Y, BJaf
T A K DN AR =9 1 Al il Bk N LB
FRANTPZ AN, BNEGAMEHR G, ERR s R
PR, AR Bh B O B I DO R AR, R
SRR B AR L, DR AT 35 o ' B 154 5
MM SZELIFE. Tlumina5Roche 4544HEL, Ho= HiAK,
— Y lluminaiz 17 7] 7242 235400 T IR B 2L 17 41, 15 5
—J7 I, lluminaF- &5 $2 BEAT LUK 29200 bp, TMRoche
454N 7 ReAR AL T K PRI UK B Y R, 29400 bp™.

2 IRTEBL ARG APBHR PR
2.1 IRAEFF 5 P 69 AF 70 8t e B oH R AR AT 995 2 R A
S, TEALZEFI—SERRIMHLIX, 20 S 1) 0 26 FFE
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5 |Leader| FR1 CDR1 FR2 CDR2 FR3 m FR4 | IgGCL | 3’
1 BYEEE{AV. D. JERSEANREXIBIZKR. CDR: HANAELX, FR: BHEX.
. LZEPCRIFIAS W)
v g» D ] C

5" | Leader FR1 CDR1 FR2 CDR2 FR3

2 ZEPCREREBREBE. CDR: HANEX; PCR: RATFHEA I,

TR —EAE ETF, WIAE I b X T ) R R ANBE T R
HTE R, (HLE E, B AR 58T AL T R
T B =, e B A R, R R AL I, B
AT 22 ANIF 90 LB S 90 T8 E 1R A= A e 4, TR T A,
T TINS5 THIHEAT T B FC. ZhengZ5U SRAR T 645 T
SR AL A I, BehRs 23 SR S5 A 2R, Sk by B AR 2
(150634 BASTIR L 40 M0 TCRIEAT 1 IR FE, M4 4>
TR ThBEEE R LA TAN BT BE, B0 032 A
KR SR AR B R R IA AT AL, R L b R 5
CDS8 T4 J Tre g4 AL e & 4R, FEX e ik I 2k K]
BEAT T %5 X W SR BT R T TR R
BER G5 B, SO T VAT R (L BE R R

Jieg V2 bk EL 2 P (tumor infiltrating lymphocytes,
TILs)H WL g v, S i nT AEATL A4 P9 i S8
JRL. KA IR e S A ER R PR A T 0, PR R
5 RN X 3 TP R, TPt g gt — T2 %E
I3 HTHRaR, CD3" A CD8 e 152 11 bk T 40 it ik J8g i 2
T J5 A E et 3 M — IR ST 0T 7 TCR IR
CUJFF AR DR JFF 4 s B 3 TR Y. I T 9 40 AT T 23481
JHT- 44 s £ P PR S0 55 AL ZATIL I TCRZE, K Mg
HY 5% HL M TCREMES S TNM L &
UGSy, P R 2 21 5 8 55 L 4T C R 22 57 ik
N, B TCHE A @ = 0.006). LAk, £F6HBV
FHOC P, — Lo 50 R IR G PR 2 A 0 LI %
th, TCRBV11. BVI2FIBV13.1(# I 5 T TCRBV
ERF A HAD L R, 5+ HTRBVIR KBRS
HBVDNA# i 2 7,

FE TN s (0 Sy 697 b, — T s R B, I R
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EEX.

FEAFP158FF R PETCRIE A, 55 ] NTibkE2 4t A, 7T DAKF
SV A0 AT M M, T X LE T SRA R4 A W
P EEMET. LE R e VR TT 19T RGN b, R AUAR
AP JE I TCREE I 2 AV S I R 45 SR AR OC, Y97 HTAM A I
HHTCRIY R ) 2 AEPERAR I B 2, LI AR 2 e =,
2.2 IREERGIE P ey BF 7t & IR iR e I PR R P 2 o
ME RS 2 —, 1EEE, 5O BET:
TE A E T AL S S5 40 e R, B AR M R e A
KFET: 5 R R AR 7SO, (5 AR bR HE bS8
ToRE B, H S80I T e e A IR T i
5 EAERE 2 AR K T 9% 1R 2 i 7T B BUEF
Xof JR Mg S B R YT AR s AT T T . — TR
SIHT T 1645 JEE g (1 i 8 2 23 K% I A AR A 8 451 gk
o BRI AR AR, R 2 EPCRANT lumina = @ &
F o TCRALEE, RILFVIXH(TRBV9: TRBI2-141
TRBV20-1: TRBJ1-6)7E gl i 2 v HoA B Sl 3 s 1)
FIKIKF, A 2 LA J e 2 2R IR A3 26 CDR3 7
I 2R 5t B 2 vy AELJR:, R TR R IR R
BN IR A 2 TR B TC R TE 2 %5 28 = BY. i A8 573 b — T
B Xt P R T B TIL (A 72 o, R ERAE [R]— g 4 21
AR X d5k 2 [B] I TCRJZE B & F2 % KT 5 4ME M TCR
JEE P B S AR, 3K — 7 T ot B 7E i 2 23 N AN R X 3
Z AV THH M 5 B 2 [R1BE 11, 59— 7 T B 7 I i (9 T
Y1 ity 5 5 A R I m T4 B o e T g A 2 R
TEA RIEMRE R IT I A, — a7 1 24
W) Tt SR R R TT R TR T 1R, LL R
PP ARG s P PR BT T GVAX
S BCA T B S, KILEME T (total
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lymphocyte count, TLC)8/b ) ¥ 5 TLCE £ (1) & M
bb, FAE A A7 SR AN TCT A A7 2 5 T 35 R U AN,
HopkinsZ 7t — 25 0 H T T CRIEE ST i 7% P i i £
F A PEIRIT TG s, BFRE R, S1ERTPD-1%2
WAL HUAH LL, 1F FH F-CTLA-4 AP IT Sl i 2
TCREZFHEAEIRTT 5B 53, RHRBAIGVAX
Jed v ) R T AE R Z AR U ABTVR YT IR R, B2k
TCREZ FEVE R B A L Z R R R T =, e
I AEAF I (]2 J5 3 IR P 5(8.66 mo:4.28 mo, P<0.05),
B4, 697 JE TCRIE vo b A sy 1 th 53U Tis A oK.
23 IRE R &F A RE B H At is fs
RENEIRE, TERERER CBET AR A B8 =Y. B ik
HPURZ AT M ST T2 T 2 M aE A
7R e B b, 2T AR, SRRtk T AL,
I A G B 7 i T LA R 1 e AR AR AR A,
O M B R Y E B R AR B R
TILAThREFN 73 A 16120 R ot G AR, e HA
Xt R AR S I AR ) 1 . KuangZEP 15047 1 41451 b
TA I B B 1) B A SR A, B HEAR 00 b R PR
A, ) bR YRR, U S e S DU RC AR 2 21, A
FORI, FEMREE UL RE T, B AR5 4RI I 4
S22 [A]T CRZE L B ARBA A 128 7 AR 17 75 20 #7468
7885 TCRIZEAS 54840 (TCR repertoire variation index,
TVDH KRR G, BT 5 R 75 200E [ REAH G 111
BRI, 5 B S R AR AR DI G, T
T TVIAHSREER 7L B i B35 0 o A FIIE . Konishi
SECRE T90 451 B s KR I IR R IE R L2, AR IR
BCRs/IgsTE IF 5 AR 20 21 b HLAT AN [ 9K SF
fiE, HAH LUK 2R AUCHE 0.826, AT AT U AR
7 5 98 4 A AR U BZH B (B CR/AgZEL K3 B IE f iR
ol B VARG B A DA T R 2 T 1 O

2.4 IREL AP eyt Rt S5 A2 B artth
B =K DR 28 Y, T AE v R R B AL B B L
ERIBEZ, BT RIAREIH, KRt 2 T EEas,
TAEFR A & BT AANC, G 7k B4 i 4 4 e
TILZ e L AR IE ORI H 23 %, S i b 1 e
Pt I IS5 AR AR R ZEL 2 (1) G S AN TR, A 1 5
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o-(ortho, %), O-(oxygen, %, SJWAPE), d-(dextro, £ JiE), p-(para, %), Bl iln-butyl acetate(fii iR 1E T Fi), N-methylacetanilide(N-
AL 22K 1%), o-cresol(A D), 3-O-methyl-adrenaline(3-O-F 3 AR ), d-amphetamine(45 e 4 4 %), I-dopa(ALJig % B2),
p-aminosalicylic acid(W & ILKMIR). $L 1 F K4 Sin vitro, in vivo, in situ; 1bid, et al, po, vs; FIANCTRHRER I HE &, im (5
&), VUERY), F(OI), pUE77), W), v(EEE), Q(#AE), ECBIZBRIE), S(THIY), 2 1)), 2(BREE, Kat), (5% QIR L, °C), DR
i, Gy), AJIURERR B, Bq), p(FBFE, R, g/L), cGREE, mol/L), o(RFL4r#, mL/L), w(ii &4 $, mg/g), b5 R E/RIKIE,
mol/g), /(K ), b(FESE), h(FTE), dRFE), RCEAR), D(EAR), T Cowo VA, Ty CIS5. FER TS0 F/ING RUA, HWiras, c-myc;
BRI RE IR, tiP16EE H.

Baishidenge  WCJD | https:/ /www.wjgnet.com 340 2020-05-08 | Volume 28 | Issue9 |



Jaishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

JUIRRIN i

771009°307056

9

© 2020 Baishideng Publishing Group Inc. All rights reserved.



