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[ Abstract ] Objective : This study aimed : (1) to determine the distribution of LAP “CD4 * T cells in the tumor microen-
vironment of colorectal cancer ( CRC ); (2 ) to analyze the associations of LAP "CD4 T cells with CD4 *CD25 " Treg and
clinicopathological variables; and ( 3 ) to evaluate the role for LAP *CD4 " T cells in CRC development and progression.
Methods: Clinicopathologic data of 50 CRC patients who were hospitalized and received surgical treatment in the Colorec-
tal and Anal Department of Guangxi Medical University-Affiliated First Hospital of between January, 2014 and March,
2014 were collected. Preoperative peripheral blood, intraoperative tumor tissue and corresponding para — carcinoma tissue
(‘over 10 cm from the tumor margins ) specimens were collected for all patients. Peripheral blood samples were collected
from 25 healthy volunteers for the purpose of control. Proportions of LAP *CD4 T cells and CD4 *CD25 *Treg in all sam-
ples were determined by flow cytometry. Associations of LAP *CD4 T cells with CD4 * CD25 *Treg and clinicopathological
variables were analyzed. Results: The proportion of LAP*CD4 " T cells in the peripheral blood was significantly higher in
CRC patients ( 9.44 +3.18% ) than in healthy controls ( 1.49 £1.00% ) ( P =0.000 ), and was also significantly higher
in tumor tissue ( 11.76 +3.74% ) than in the corresponding para-carcinoma tissue ( 3.87 +1.64% ) in CRC patients ( P
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=0.000 ). LAP" CD4" T cells were positively correlated with CD4 * CD25 " Treg cells in tumor tissues ( r = 0. 327,
P =0.02) and also with TNM staging, distant metastasis and CEA levels ( P <0.05 ). Conclusion: LAP "CD4 ' T cells

are prone to aggregate in the issue, thus promotin rowth and metastasis.
p to aggregat the CRC t thus p ting CRC growth and metast
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Tab. 1 Correlations of LAP* CD4* T/CD4 " T ratio with clinicopathological features in CRC tissues

Feature Case( n ) LAP*CD4*/CD4*( % ) t P
Age( t/a)
<60 29 11.15+2.03 0.747 0.458
=60 21 11.96 +4.51
Sex
Male 31 11.37 +3.24 0.444 0.659
Female 19 11.82 +3.89
Site
Colon 22 10.35 +3.45 0.652 0.517
Rectum 28 11.89 £3.17
TNM stage
I +1 23 8.45+2.98 4.973 0. 000
Im+1v 27 14.90 £5.58
Pathological type
Tubular + papillary adenocarcinoma 43 11.09 £3.54 1.335 0.188
Mucinous + signet ring cell 7 12.83 £3.26

Carcinoma differentiation degree
High + moderate 42 10.50 £3.22 0.877 0.385
Low 8 12.43 £3.87

Distant metastasis
Yes 9 12.51 £4.17 4.322 0.000
No 41 7.85+2.61

Bowel obstruction

Yes 9 12.22 +3.49 0.904 0.470
No 41 11.15 +3.14

CEA
<5 ng/ml 34 9.94 +3.15 2.692 0.010
>5 ng/ml 16 13.13 £4.06

CA199
<37 U/ml 32 11.34 +3.21 0.854 0.370
>37 U/ml 18 12.42 +4.35

2010 4F Gandhi % > JEMEREAMRN KT — M. AUFSE R MA YT T LAPTCD4* T
Fofosf 2R A 0 0 20 LSV A LAP Y CD4* T 4, 35 H.  IRES A0 A 4% P 8 BB B IR N B 43 A 1 00, 45 3R
HADHIGE S B AL GE R CD4 ¥ CD25 " Treg 1 50 ff5.  /n, S5 B B AR A I LAP* CD4 " T 40 Jfd i) 43 A5
DRI, 28 5 I AR o R A R T M T 40 B 5 i tWJE%E?@. HIEZSNE M P <0.05); i
il CD4* CD25 " Treg —HE S MR it R LR %Y1 44U LAP* CD4 " T 40 Y 34 Eb il e il 2% v T AH



BRI, % LA™ CDA T 400755 ISR BCER B0 0 5 5, K B P 25 617 -

NFESFHL P <0.05 ) ; 45 15 i ¥ 18 35 g 4 41
B EE ST CRCAMNA M L HAMA LI P <0.05),iX
FKHUI LAP* CD4 * T 405 i ¥tk = M H 28U HE R
PR A [l A SEES A ST T LAPY CD4* T 2l
3 b 55 1 DR o B PR3 A A G 1, & B LAPY
CD4 " T 4 M 7343 L A5 55 e o 3 B s b 56 45 22 1F
K, DU 45 H ], LAPY CD4 " T 41 Jfl 7] ik 5 /%
GiRY CD4* CD25 * Treg — FEFE 45 B W g W &8 s
B EEEEEAEN.

CEA 2245 H I & Mg brEY , 545 5
PRI ARG, 2 W A A M 45 e iR RS
IBIT IR BRI 5 & R bR EY) . ABFRES R
7N 45 L R MR 44U LAP Y CD4 " T 40 kb
B 51ME CEA /KPS IEAHE, Bk, LAP* CD4* T
HAIR] CEA —FE] BEN R H TS A R bR &9, 1E
KA G W FE bR 2 — o (EAFE R, IR
LAP* CD4 * T 2 it Lt 51 5 25 B W 9 1 o5 — I i i
Yy CA-199 AT AH S 23 B, & 30 5 2 1] JC Bt AH
etk KT LAP* CD4* T 4 5 bR b s 0 A0 S
() ELAARBLH i AN TR, A R T3 — 2 SR IR SE .

DL 25 SR BH LAPY CD4 * T 40 i 4315 4% Jo)
USRS H A &R R R R AR, )
Bt AL = A A S5 B e G g3 I 2 e 2%
S BRI 0 g ki, A R AT A R IR R 2
—. U4 LAP* CD4 " T 4 iy ik nl g4 B T4
MU e Gg2e | vl ety o[BS, % S 3 41 A
I K B Ed R bk EL 0 B LAP T CD4 T 41t He 431 (1)
SYHTINA BT R i R R TS ST, S as
WA A= e 1R YT O Rl e RS2 |

A, % LAP* CD4* T 4l is 5 CD4* CD25 * Treg
YNIEATAHOCHE T, 25 R B, B RIEAH G 7E
AT WM RE R Zh WA ALt LAP T CD4 ™ T 21 ffd
Fl CD4 * CD25 * Treg 7 Ifil & . bk [ 45 S M5 20 41
MR T, A I, LAPT CD4* T
YL AN CD4 * CD25 * Foxp3 # AT 20 K & TGF-B,
Il TGF-B C 2Pk S AE — L rh B S IR 15 CD4 *
CD25 * Treg WA HIVET , W15 PE T 40 B 3% im
(254 LAP R85 TGF-g AHEAEM , ¥ TGF-g Rk
AL A TEYER) TGF-B, K AFEXT Treg (K9 877
YEM. Zhang %524 LAP* CD4* T 41}l 4 5 5
CD4* CD25 * Treg #1 CD4 * CD25 ™ T I 7E anti-CD3
PO S A e DY R R RE SR, R LAPT CD4 T
A EAG D CD4* CD25 - T 40 s i 1E
WHES 5 S MY K CD4* CD25 " Treg AU & . [F]
i, TGF-B1 52155 Treg A By — > E ZE AN ML A ¥,

Marie %5 1 2 ) 92 5 45 1 W , TGF-B1 fig i &
Treg /2o Liu %5 2 BRSNS 6 7R, B 40 M 2R
IV 31 98 40 B 2R 43 W 1Y TGF-B1 B S B AY I
CD4 " CD25 " T 4Hffs% At Treg. PRk, A SLER 25
FH,LAPCD4" T 40 v B CD4* CD25 * Treg —
LRSS T EEN AL LR, WE Z
HIR B,

g5 b, 7645 H W i Ja W b 98 T BR BE b LAPY
CD4 " T 4 B0 T =, P R4 il 2 A4 irkgg i)
G E o 285 NG, AR T T MR ) R RS . TR, AE
KRN IEIRIT T, WA 4075 JE 3 A 4 ) e I il B
Ferf LAP Y CD4 " T 40 B (%) 336 1 5l bb 3], oF i 2103 5%
B bR SR e 28 Y E Y, 33X A IR Y S IR T SR
AL T B BB (H LAP* CD4* T 41 ffd 75 Jith 983 T A
Berb iy BAR G ze i il /R AL AS I, i A 18 T
H— T .

[ £ % sC Wk ]

[1] Dunn GP,Old LJ, Schreiber RD. The three Es of cancer immu-
noediting [ J]. Annu Rev Immunol, 2004, 22: 329-360.

[2] Galon J, Costes A, Sanchez-Cabo F, et al. Type, density, and
location of immune cells within human colorectal tumors predict
clinical outcome [ J ]. Science, 2006, 313( 5795 ): 1960-1964.

[3] Gandhi R, Anderson DE, Weiner HL. Cutting edge: immature
human dendritic cells express latency-associated peptide and inhib-
it T cell activation in a TGF-beta-dependent manner[ J ]. J Immu-
nol, 2007, 178( 7 ): 4017-4021.

[4] Betts G, Jones E, Junaid S, et al. Suppression of tumour-specific
CD4 * T cells by regulatory T cells is associated with progression of
human colorectal cancer [ J ]. Gut, 2012, 61( 8 ): 1163-1171.

[5] Gandhi R, Farez MF, Wang Y, et al. Cutting edge: human laten-
cy-associated peptide* T cells: a novel regulatory T cell subset
[ J]. J Immunol, 2010, 184( 9 ): 4620-4624.

[6] Wu HY, Maron R, Tukpah AM, et al. Mucosal anti-CD3 mono-
clonal antibody attenuates collagen-induced arthritis that is associ-
ated with induction of LAP* regulatory T cells and is enhanced by
administration of an emulsome-based Th2-skewing adjuvant [ J ]. J
Immunol, 2010, 185( 6 ): 3401-3407.

[7] Wu HY, Center EM, Tsokos GC, et al. Suppression of murine
SLE by oral anti-CD3: inducible CD4 * CD25-LAP* regulatory T
cells control the expansion of IL-17 * follicular helper T cells [ J ].
Lupus, 2009, 18(7 ): 586-596.

[ 8] Rosenberg SA, Spiess P, Lafreniere R. A new approach to the a-
doptive immunotherapy of cancer with tumor-infiltrating lympho-
cytes [ J]. Science, 1986, 233( 4770 ): 1318-1321.

[9] LiaoY, OulJ, Deng J, et al. Clinical implications of the tumor-in-
filtrating lymphocyte subsets in colorectal cancer[ J ]. Med Oncol,
2013, 30( 4 ): 727.

[ 10 ] Bland KI. Survival prediction for patients with colorectal carcinoma

incorporating tumor-infiltrating lymphocyte grade [ J ]. Arch Surg,



- 618 - rp [ s A AT 47,2015 4 10 A ,22(5)

2012, 147(4): 371-372. 2011, 98(2): E25-31.

[ 11 ] Azimi F, Scolyer RA, Rumcheva P, et al. Tumor-infiltrating lym- [ 19 ] Scurr M, Ladell K, Besneux M, et al. Highly prevalent colorectal
phocyte grade is an independent predictor of sentinel lymph node cancer-infiltrating LAP* Foxp3 ~ T cells exhibit more potent immu-
status and survival in patients with cutaneous melanoma [ J ]. J nosuppressive activity than Foxp3 * regulatory T cells [ J ]. Muco-
Clin Oncol, 2012, 30( 21 ): 2678-2683. sal Immunol, 2014, 7( 2 ): 428439.

[ 12 ] Sim GC, Chacon J, Haymaker C, et al. Tumor-infiltrating lym- [20 ] Chen ML, Yan BS, Bando Y, et al. Latency-associated peptide i-
phocyte therapy for melanoma: rationale and issues for further clin- dentifies a novel CD4 * CD25 * regulatory T cell subset with TGF-
ical development [ J ]. BioDrugs, 2014, 28(5): 421-437. beta-mediated function and enhanced suppression of experimental

[ 13 ] Ferrone C, Dranoff G. Dual roles for immunity in gastrointestinal autoimmune encephalomyelitis [ J ]. J Immunol, 2008, 180( 11 ):
cancers [ J ]. J Clin Oncol, 2010, 28( 26 ): 40454051. 7327-7337.

[ 14 ] Attig S, Hennenlotter J, Pawelec G, et al. Simultaneous infiltra- [ 21 ] Zhang X, Reddy J, Ochi H, et al. Recovery from experimental al-
tion of polyfunctional effector and suppressor T cells into renal cell lergic encephalomyelitis is TGF-beta dependent and associated with
carcinomas [ J ]. Cancer Res, 2009, 69( 21 ): 8412-8419. increases in CD4 * LAP* and CD4 * CD25 * T cells| J |. Int Immu-

[ 15 ] Guzman-Flores JM, Portales-Pérez DP. Mechanisms of suppression nol, 2006, 18( 4 ): 495-503.
of regulatory T-cells ( Treg ) [ J ]. Gac Med Mex, 2013, 149( 6 ): [ 22 ] Marie JC, Letterio JJ, Gavin M, et al. TGF-betal maintains sup-
630-638. pressor function and Foxp3 expression in CD4 * CD25 * regulatory

[ 16 ] Miao CH. Immunomodulation for inhibitors in hemophilia A: the Teells[ J]. J Exp Med, 2005, 201( 7 ): 1061-1067.
important role of Treg cells [ J ]. Expert Rev Hematol, 2010, 3 [23 ] Liu VC, Wong LY, Jang T, et al. Tumor evasion of the immune
(4): 469-483. system by converting CD4 * CD25~ T cells into CD4* CD25* T

[ 17 ] Whiteside TL. What are regulatory T cells ( Treg ) regulating in regulatory cells: role of tumor-derived TGF-beta [ J ]. J Immunol,
cancer and why? [ J ]. Semin Cancer Biol, 2012, 22( 4 ): 327- 2007, 178(5 ): 2883-2892.

334.

[ 18 ] Whiteside TL, Mandapathil M, Szczepanski M, et al. Mechanisms [ Kf=HEI] 2015-04 -22 [f&EHH# ] 2015-08 -10

of tumor escape from the immune system: adenosine-producing [ RXHE] BLIFH

Treg, exosomes and tumor-associated TLRs [ J]. Bull Cancer,

TELE LT TETE LT TETE LT TETLE LT TGl TE TGl Tl Tl Gl Gl Tl Ul Gl Ul el Ul l el el el l el el l el el vl el vl el

- Mk
m°A &5 5B #12% microRNA B0 T 571

m® A BA ) 2 AR T B S S RNA b BRI 7E mRNA |, %846 =274 T mRNA 9 CDS X 3'-UTR X,
PR EZ R B T I X, B2 2 5 T RNA RIS FAE Y2 7 (35 RNA 353 RNA 4% RNA 58 ST AEH M
RNA Ff#%

miRNA B3 85—t Hin T8 57K RNA 45475 11 DGCRS 1 RNA fili DROSHA ) S W2, microRNA B3I, %
SYYIFR T e E DGCRS UM PI miRNA & e 4544 i) 54k RNA, AT #3 5F DROSHA XS WUEE RNA 59 Y] BUHTA miRNA
B ARPI miRNA 55910 TAHLHI B 2R A, {1 DGCRS MR B 45 A W19 miRNAC AT T 5% 5+ o B HAh — 4544 )
BIALE TSR . IR Sl a5 8400 & 4% miRNA _EAEAE m® A B BARSTEIF S GGAC, T RTIA miRNA _EHIARTE
TEZIFH, 0 m® A AR LTI F SCAE ST 2% miRNA BT STAEAE m® A 840, THX AhB iR t m® A F 055 R
i METTL3 i/ 30, IF HAZEMRTE 100 2R Fh b RSP IIBWIH miRNA _FIFA7E . FEFLARIE A 2 vh T4 METTL3 5, &3
26 JHE 5 BUEARY miRNA F3b 8 0 FEAL, T B8 AN R miRNA KA A B &, #8278 METTL3 E¥I% miRNA A 3L
BYYIIM T AT AT A TUEB] m® A BMiAEIZ miRNA 0 ELEVE (&l AR SN BT DI SE 03iE 52, B4 T m® A (B i i 45k
SRR miRNA BYYIECRIA B TWA & E m® A B2 miRNA. MWK miRNA Y m® A B {7 s 2828 I, LBy )
SRR R AIG , R IARIZL miRNA _EAY m® A B B YN TR % B2, BE/E X m® A B R A% miRNA 35470 T A9 L
T HE— B, A B METTL3 §65 DGCRS 454, %45 A K#i RNA B977E7E. t— 58 & B DGCRS TERNAE S KA T
m’ A BRI miRNA 256, 4 T3 T METTL3 /5 ,DGCR8 45 A M#12% miRNA )& 5 i & 082>, i DGCR8 £ R RE4R: 5 M b
P m® A 4, T DGCRS Rl —Fh AR A0 m® A 454 SRR R m® A B 19294 miRNA

L5 P RTR  ZISR LT m® A EA 2 miRNA B9 U1 it B rh k8 DG A sk J5 8 4 . 24 METTL3 X6 35k PR [R] 56 A P 17y
Wik miRNA &4 m® A B4 5 , ZAE M BB FR AT m® A 254 1 AR T PR B0, AT FE 55 T.& 444 DGCRS #1 DROSHA )
455 P miRNA BYFERPEALS i 2 A IR A DR M 45 G B0 AR LAY RNA 90450 b, N2 340 9% miRNA (955 40
Too R AR R S U m® A B 14 B A AN ]S A 40 PR A S50 5 v 2 0 S R S R U m® A B 2 1 454K



B, LA CD4* T A5 55 F0 R 0380 AR 0 0 A 0 B FE R X 619 -

JE I AU FE B4 T A I A

[ F8#7 ik, 8 % %M. Alarcon CR, Lee H, Goodarzi H, et al. Nature, 2015, 519( 7544 ) 482-485. |



