5 B BT I A T 40 524k p%E CDR3 HIZ 44T
HLE, SEG2 A2, FIL2 X3

U CLIRYITTEE L XN B ERE WA R AMRE, 2. DI T BE L XN R EE B Fh 0 s256 =5, 3R A
REFRRE AT O T & R 518118)

PE: THEHMZA (TCRs) (EPUE M G M2 EE, HEZRESE R kR
IS B Jiev g L f S0 W s IAR G . e SR P vl W e B AR T 5T Al 4 e 28 SR 55 4H 4 e
T Y2k (TCR) SubEZREME K afe)7 5. Jrik: WREE 5 B PC R 1 L SURE 55 41
41, IRHL DNA J54 % & PCR $ A% TCR p#E CDR3 X #E4T9 1 . H] Illumina MiSeq #E4T
M, Gl Hl e FR LT /34, PR 41 i 20 21 TCR CDR3 40 FiE (4 AR AIE . 465
A5 B 2 4R A O v A B 1 e o 43 AN g (¥ v BE 9 1 S B L HEC (HEC:  ATU%>#F
AR BEET 0.5% TCR W fE) , FFIR1E T 24 MRS AL ZIREAR 22 Rk 1) V- R4
Ay 16 MR F AL AT Z R RILN VI RRA S . Git: Bi5IEH LS5 554141
FEAEZE VRN VAT R R A DL s FE SRR 1 HEC, P 204U i B 3 = 1 HEC. A
BTN PC R AR R (0 G e S SO B AL T30 s, % PC S Al T 4l 2148 R
SR T %, X LUS LTI T T R

R AIYIMRE: Teell 244 HEd PR, miEENF

Diversity analysis of S CDR3s of T cell receptor  chain in

prostate cancer

Abstract: T lymphocyte receptors (TCRs) play an important role in antigen recognition immune
response, and their diversity is closely related to host immune response and tumor prognosis.
OBJECTIVE: To investigate the clonal diversity and cloning sequence of T cell receptor (TCR) in
prostate cancer tissues and paracancerous tissues by high-throughput sequencing. METHODS:
The cancer tissues and paracancerous tissues of 5 patients with PC were collected. After DNA

extraction, the CDR3 region of TCR B chain was amplified by multiplex PCR. Sequencing was

VRETH: LEINHRLHXET PARBRAEMESTE (W5 201608) ; 2.XYITTRHEA#H 2 i
SHATABIH T RIZERT R (45 JCYJ20140416095712714)

EEE: BAE, B, 1992, RYITFRLX AN RERFLIREE, AR, BB, Ry
M. RS EES, bk RIIHTERL X NREERE: Wlgh: 518118; HLiE: 13129477835; HLFHI
f£: 504784599@qg.com

HMEIESE: BT, B, RYIMIRLX ARER, AR50, FAEEN, KRR IMHGRS B
TAE, BT HERESEE . @il RINTFEL X AN RER; BBgm: 518118; HEL-F-HEfF:
1329700025 @qq.com
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performed with Illumina MiSeq, and the composition characteristics of the TCR CDR3 library of
prostate cancer tissues were compared by data processing and comparison analysis. RESULTS:
Prostate cancer tissues had a higher degree of cloning and higher high-amplification clones than
HECs (HEC: frequency > 0.5% TCR clones of total sample reads) and obtained 24 pairs of
differential expression in cancer tissue samples The VJ gene combination, 16 pairs of VJ gene
combinations differentially expressed in paracancerous tissue samples. Conclusion: There are
different V-J gene combinations and high cloned HEC in prostate cancer tissues and adjacent
tissues, and cancer tissue samples have higher HEC. This study provides new data for
immunological research on the development of PC, and provides reference for research on PC
immune surveillance and T cell receptor mutation markers, laying a foundation for further

research.

Keywords: prostate cancer; Tcell receptor; immune pool; high-throughput sequencing

HIF R (PC) & B3Rl JR R 8 h i WA MR i 2 —, T REEE N D24
e, FEBRE BRI R KAETHRIEE BT, R YR AR Kbz, K2 HEH A
o S s T . PC7ERRSE [E 5 H B ER R i SE T 3858 2 o, $E & it 2016 45 3E [F B
R RHET 1R A e B N E o) 180890 A 26120021, H AT IR IR HiR 97 FEREEA F
AR BT FHERER RIZFIT%, WL T LA sipuleucel-T. GVAX. prostvac 5 A% B VR TT
J7i s R CLA RS I FRIREAT HUMR IR T T S L B, SBEiR T AR PC BR ST
TR A2 ] R 0 U e AR B R e e SN0 T T 1 s A A AT R R L
NEI, AR EXFI6 77 S0 KL P07 LB T, DIk, 2@ PC ¥ LE AL ) 1E AT W
7T, T RO O, JFAS S AR R TR TR T .

T 2008 FEZ I RE R/ FA M S, 7E R M sl B SCRAE A, T 2 M b5 32 1k
(Teell receptor, TCR) & T 4HMIR &S A HUR M0 T 4504, W KREA A, o5 FIRHE,
/DR TCR HHyFISIREEAL ™. G — 2k BEAE T AKX (VX))  fHEX (CX) . X
P, HohofE FIBEEM = 7E V X &5 =A#64r: CDR1. CDR2. CDR3, CDR3 %5
R HART S B Z N CDR3 %24k, OHMFFRIUESL, XMZAEMENSMETmTER V.
Jo Do C DR B BE LS HERT R 240 i 5 RAR T T A, H 2 AR R AR Bt R i e R 5 it T
— 2RI G 32 1 S,

I RS —ARIIFE (next generation sequencing, NGS) , AR X A i
AN DNA 73 F 3T AT I P, 45 5% — b 1) ik DR 2EL R 2 S 2 AT R RUARE (1 43 BT R A9 T
e, AERERAR G FEMP AR T —MERTE, AfAmlE., S, mBuRkE
R BEEZEORIR R, AT RA— 2kl B K CDR3 FP 1 3F % TCR CDR3 3244 e #E47
FARIETE, s RGNHEIRRIEHE T — P 800 5. AR, NGS FH T Al



1 e 28 203 5 9 55 2H 4 o T AR 22 1R] (1) CDR3 ZAE 1, @ it & vV XKEEA T X 5K
TSI H H TCR BIFTH CDR3 X, KA@M, 0 gUR1E 55 23 (A A [
TCR PV, Ftania 2 2 5 0 55 LA S e R ME AN SR im0 G E O B AE IR T, JF
T HRIRAF A I B ] IR T SR B E Bl

1. HESHE
1.1 — Rt

o B B H R T N REERE R 5 6] PC B3, IR B s 4R S5 4, B Ba
HHIZ K PCIRFZ I, TR, FIWER 65.8049.80 % (Julfl, 56-76 %) . HEWEE
HUE RS, A 5E B PR BRI RN Ath 5 FhAH OC B8k

1.2 FEAZHZH DNA #2850 f PCR # %

H Qiagen DNA $2HUAF & 17 DNA $#2HL, {8 H Qubit fluorome-ter | i€ DNA K i .
Y 500ng 5£ K 41 DNA 1By R Mg e i, AR R o IR TH 1 v X B A T X
FHBI, TR ARV IXEER . T XEFF 5 Y5%, F QIAGEN multiplex PCR Kit i3
7% #E PCR, LY 8 EH ) TCR-p CDR3 [X k. 535 HLIKAG I 100-190bp (1) £ & PCR =
%,%QMWMdMEmmmﬁﬁEWO@F%MAEMmeMupEmtﬁﬁKﬁ%
8N, FfF QlAquick PCR Purification Kit #F 47 24 KB 5I1 M7 5. & K& & )5 1
DNA F B 3’ i E “A” BgFE, T Adapter oligo mix fil DNA ligase it il 43 3k 3% £ e v
PR RVEATH % He . 83T PCR R B & SR 22 1 He A MM 1K) DNA Fr B, %=k A7 B g i st
LUK, 55 H QIAquick Gel Extraction kit #EAT IR 44 W, 330 H M B, 58 L
Az

1.3 SCEE AN 55 0

F Agilent 2100 Bioanalyzer & I 3C 72 48 N Fr Beya L, RS04 4% 16 F BEINN NaOH %
WA 2 ARk O B, BB IR NN E Flow Cell 1. 5 Flow cell 4323k 44 58 J5 (1) Fi B kAT Hf
L PCR ¥ 18, LI FELE cBot V& k45 & Truseq PE Cluster kit v3-cBot-Hs ik 7317, /5
£ Illumina MiSeq - & F58 B H LI

1.4 Bt

Pl AU, W RIREEE AT IR PHE S TR, 535 241, A milaboratory
TR miTCR FAFHEAT LEXS, A ZIEFP AR R . B 5E R, H 34T CDR3 5o 3k
B RARNGFRNE DL ARYE LEXT MBI AR, N V-T A5 R DA BEATFE b 24
VEZE S T AN e BRI ZE 57 3 HT o



2. #R

AHEFARSE T 54 PC B, I B RIBUE A U0 55 2 209 #Y) v I T DNA
PEEL, R @ I 7 VAT SR R AR ) TCR P A B . K s iaBds it e s, maesg
B e 2H SUR 55 4H ZRURE AR Hh i 4 928 1 1 TS 3 ) B 4 il R 626974 F 372420, 3R )
FEREFEAR I e E IR Z

2.1 FEY M RE (hyper express clone-type) 4T

BEAS 70 B (1) 238 7K ~F BAiZ% Clone 7R IR A A i 3000 20800 A 1 S AR 5T 5 4 Bt
B, I HARAS T B RO B RE R 3 AN R CDR3 R4 AR, Al R0 B A S S 5 i)
0.5% ) TCR ¢ B 58 XN 38 50 e b HEC . FRATTH 7 B8 47 3 72 % 4% HEC R 0~
<0.001%,0.001-0.01%,0.01-0.1%,0.1-1%,>1% F. M55 . SR BIR, (ERAEFEAFTH 26
HEC, HEC JLb#5 0.35; fEm S5 WA, UF 8 M rikEf & Lo HEC, HEC tb#
790.23, ATLLE H PC B b s By B e B RO B 2 TR S (R D . K2
K TCR el DMRIRZERAAAE, oy #EVEse e (HEC) P i LIRS, it — it A A
AN b RBBEER R E 2, fEmAgREAR Y, RIEFE N 0.01-0.1% 1) 5 B &
23.85%, [MRIEFEEE 0.1-1% M 70 (5 70.11%; FERESFALEUREA T, FIEFEE N 0.01-0.1%
TR S AFAE R T 407 511 38.94%, RIKJEN 0.1-1%HI 50 5 35.36% (K& 1) o B
B, XN TRFBHSEEAR, FEAEAEARA T &K HEC LE R @i i b | ot

R1 EENES ALK HEC

Table 1 HEC in cancer and adjacent tissues

E~yiv e 22 k55 2 2R
HEC ¥ & 26 8
HEC LhZ 0.35 0.23

HEC: &y kit
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Fig.1 Clonal distribution of CDR3 base sequences in cancer tissues and adjacent tissues at each cloning

frequency distribution

The X axis represents the four clone frequency distribution segments, and the Y axis is the percentage of the

corresponding frequency distribution segment
22 T4INEBEE R A X KK (TRBV) FIAZIKIXFER (TRBI) Fr 413k i B

NTHE T4 B B A28 X #: K] (TCR beta chain variable gene, TRBV) HI58 Bk [X 3£ [X]
(TCR beta chain junction gene, TRBI) J7 #1ii i & I AF AEAT AT i 5 S 10 22 57, FRATTEL L
T ERE AN 55 4 b & TRBV A TRBJ WK R A KT, SHLE4E 1 58 4~ TRBV fy BAN
14 4~ TRBJ K Bt. 4R %75, BT TRBV2. TRBVIS Al TRBV7-8, k4 4 55 4
TRBV 02 {358 K &8 53 T 55 B AR 4L (& 2) , 14 4> TRBJ 02 {555 7K 778 P 41
FEA R ER R DU K AL (B 3) o« 2T TRBIZEBE I LB, FEREEREAR T8 0.13%
& 29.65%, M5 REARHZ N 027%%E 23.95%. KL, Je e 41 R 55 4 REA R i
V. TR AV L T 4K 2R 2 R RIA DA RO SRR T DA B e AE 4 R e 5 4L
AHREER VL T BRI REARAE e Y 3



chinaXiv:201812.00058v1

ChinaXivOd I O O

20

15

10

SR Mmoo R om R om o o om T B @ o f oo P Moo p oo oo D oo Mmoo o omomoo M omoTomomom oo Mmoo e oo o@

mmmmmmmmmmmmmmmmmmmmmmm

TREV20/0R9-
TREY
T
TR
TR
TR
TR
TR
TR
TR
TR
TR
TR
TR
TR
TR
TR
"
"
T
T
TR
TR
TR
TR
TR
TR

W ProstateCancer M Prostate

B 2 BAE SR BHAN v EE HLXHER
Fig.2 Comparison of V gene between cancer and adjacent tissues

The X axis represents the V gene subtype, and the Y axis represents the percentage of the corresponding V
subtype in the sample

35
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K3 AR GEBHRAN I HEE EEXHER
Fig.3 Comparison of J gene between cancerous tissue and adjacent cancer tissue

The X axis represents the J gene subtype, and the Y axis represents the percentage of the corresponding J
subtype in the sample

2.3 TRBV Fl TRBJ & Kl ic % 2 5% 20 b

L7 HT TRBV R TRBJ J EME SR (215 K1, FATRBL 1 BT 51 e AHOGH) V., 1%
R, b5, EIRG RN RE V- ASIERIE Iz SRR ZE SR, BATKILT
EINAMERE R . RREGUE&SEENINAES CGRIEEE) 1%) , 4RER, fEh
REA A SF A b A BB H S, AR B2 ZEREY .. Hhf 24 XA G



FEREASFEARFHBEEZREE (K2, HI6HAGHESEFHULFEARTHIERE
ik (£3) o i TRBV24-1-TRBI2-7 FUXf FEREREFEA h e i 3Rk (12.39%) , {ERE 55K
ARHEEIE (<1%) 5 TRBV3O-TRBJII-1 fERESFAEAR T R RIE (10.07%) , {EFEREFEA
RRIE (<1%) o XECEHE R T RFE (1 V-J JE DR C X b 77 510 R 2 SR AT 5 S

R 2 VYRR ERAER A LA

Table 2 Application of VJ gene pairing in cancer samples

VI Gene Degree of expression (%)
TRBV24-1: TRBIJ2-7 12.39
TRBV15: TRBIJ2-5 5.49
TRBV24-1: TRBIJ2-5 4.65
TRBV2: TRBIJ2-5 3.78
TRBV2: TRBIJ2-7 3.45
TRBV2: TRBIJ1-5 3.34
TRBV2: TRBIJ1-1 2.85
TRBV19: TRBIJ2-5 1.92
TRBV25-1: TRBIJ2-5 1.67
TRBV19: TRBJ1-2 1.61
TRBV25-1: TRBIJ2-7 1.54
TRBV25-1: TRBJ2-3 1.52
TRBV10-1: TRBIJ2-5 1.41
TRBV15: TRBJ2-7 1.40
TRBV10-3: TRBIJ2-7 1.40
TRBV15: TRBJ1-6 1.38
TRBV7-2: TRBJ2-7 1.38
TRBV2: TRBJ2-2 1.32
TRBV12-3: TRBIJ2-7 1.29
TRBV7-8: TRBJ2-7 1.18
TRBV10-3: TRBJ25 1.16
TRBV19: TRBIJ2-7 1.15
TRBV19: TRBJI-1 1.07

TRBV20-1: TRBJI-2 1.02
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Table 3 Application of VJ gene pairing in paracancerous samples

VI Gene Degree of expression (%)
TRBV30: TRBJI-1 10.07
TRBV15: TRBIJ2-3 7.15
TRBV2: TRBJ2-7 5.21
TRBV2: TRBJI-1 3.93
TRBV24-1: TRBIJ1-1 3.57
TRBV2: TRBIJ2-5 2.07
TRBV19: TRBJ1-2 1.80
TRBV2: TRBJ1-2 1.78
TRBV20-1: TRBIJ2-7 1.25
TRBV2: TRBJ2-3 1.21
TRBV2: TRBJ2-2 1.21
TRBV12-3: TRBIJ2-7 1.20
TRBV12-3: TRBJ1-2 1.18
TRBV29-1: TRBJ1-4 1.16
TRBV15: TRBIJ2-5 1.03
TRBV2: TRBJ2-1 1.00

3. Wik

HI B i S R ARG e, U PC PR BAT, (HAZ 2% B e 1k 5 SRy Ik Al
FURRSE R B, AURMEVR ST o JEUR IR ) S BE OS5 5 500 K R AR AR A RIS IR TT

FEVEGEE, X RTINS RS T AR AL TR L iR AR A
K THELN, T2 VX CDR3 4545 MHC 454, S0 T 4 ARE—F
TCR CDR3, [KBLIER 7 T 40ufEr 2 #e el AT, AT H B HR NGS SRAF 5
PC FIHT 51 e 55 2H R b Hh I3 2 7E CDR3 2 FE Al B TCR 1S &R, 45 19 HIAE PC Al
i 51 98 55 20 ZARE A TR 3R A4S T LR HOHE P R D bE  IEIR 0 A B % T A IR 12 4 626974 FI
372420, #{t T KF PC 1 TCR ¥ RINE L, At LRI 750E 7 HEAl.

FATR IR Z ¥ TCR 5o b DMIRARARAELE,  FEJRRE A 55 FE AR b DA S L) 7 31
Bb, R XA vE BV BT BRI . UIRA TR FEAR R 0.5%
f) TCR W[ € LN HEC, &5 R B R MMAR) TCR CDR3 Kl Hrid 2 A7 78 — L s [ 5 1
PETORE . 505 B S5 AU AR AR LL, PCFEAHY) TCR W R A £ ¥ HEC, & HEC
. o PC REATEAE 26 A HEC, HEC [IELZRN 0.35, iS5 HAREAR TG 8 Mk
WisE XN HEC, HEC L3y 0.23, FUmAE B 40 i B3 1 v e 500 B 2 T 55 4
AR, i SV EA S R e P R . SR, AR S A R I RE 4L [ A A (LA



FEARI A e B HEC, 3XA Al RE2 T M e R G AR R MEAAMA I Z 5208, AR
GUREAR AL FIRE A 7 B . VR 2 SE AT WU R 2 AR PC B BT 51 IR VI B R sl A &
ZH 2 2 g v M A5 01121, BRI R AN [R] PC AN R ) 3L [R] HEC V7 %) PC 2H ZURe R A
TV RIA B FOE . X PC HH P A AMAGZ A EH [F] ) HEC /5 23— IIBT 7.

MR BT, TCRBEEN V. D JIRTHBRA T, HEA mEZ PR
A[AZ[X CDR3, CDR3 kiE T — MR TCR R . FUAESIRIRG N TCR 2R &k 4
EEXMVEREHE, RO N AEE LR PR, Xl B e LRI B R IA T R
JEI T 40, R85 I TCR R 7 PR T 40 M v B PR SE S I G 0314 . ARBIE T sp AT T2 08 1 T
5 PCHRBMAKN VL TR, R V—TRERAS () K25 R IETINAE 5
B, Hhf 24 WHEEREA S AT IR EZRRIL, H 16 WMAEGTERE S HNALH
Arp I ZE ARk, X REHR AR T REE (1 V=T DRI C Xk B R 2H 2R R R

B FCEFEA G Fhhh, SRS AT w7 HEC. CDR3 ISR 2 57 5%
BEATIRAN I 70T, A S WA R B8 AN A AR Dy — s i d . (HA2, AT
WM FHIRKCP IR RN PR R 7 BA TCR G R, XX PC ZIR K BURHLEEL
BE— DT TR O SRR IR s S VOB 0 36 8 DA BORHER I 2 iR o S8t 17 R dlE
AUH ) 7 BT BB, X DUR 4R SR 4T R T 244tk
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