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Abstract: Metastasis is the leading cause of mortality for cancer patients, and lymphatic metastasis is one of the main ways
of tumor metastasis. The role of CCL21 and its receptor CCR7 in lymphatic metastasis has been increasingly concerned in
recent years. CCR7 is mainly expressed by both dendritic cells and T cells for immune responses. CCL21, the chemokine
ligand for CCRY7, secreted from lymphatic endothelial cells binds CCR7 and recruits immune cells toward lymphatic vessels
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and lymphatic nodes. CCR7 expressed tumor cells can also metastasize to lymphatic system by the similar way as immune
cells. Targeting CCL21/CCR7 axis to inhibit lymphatic metastasis but remain potent anti-tumor immune response has
increasingly become a spot light of tumor immunotherapy. In this review, we summarize the role of CCL21/CCR?7 axis in
lymphatic metastasis, as well as preclinical trials and clinical trials in targeting CCL21/CCR7 axis for tumor metastasis
therapy, hoping to accelerate the progress on tumor metastasis therapy by targeting CCL21/CCR?7 axis.
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Fig. 1  Schematic diagram of different types of
chemokines (adapted from An et al®). According to the
arrangement of two conserved cysteine residues near the
amino end of the peptide chain of chemokine, it can be
divided into four subfamilies: C, CC, CXC and CX3C.
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Fig. 2 Cell signaling pathways of CCL21/CCRY7 axis in DCs and tumor cells. CCL21/CCR?7 axis inhibits the apoptosis
of mature DCs by PI3K/Akt pathway. CCL21/CCRY7 axis regulates chemotaxis of DCs by activating MAPK members
ERK1/2, JNK, and p38. CCL21/CCR7 axis regulates the migratory speed of DCs by activating Rho and Pyk2, and
inactivating cofilin. CCL21/CCR7 axis promotes proliferation of cancer cells by activating ERK1/2 pathway, inducing
EMT of tumor cells and upregulating the expression of MMPs. CCL21/CCR7 axis could promotes proliferation of LEC
by activating Akt pathway and Akt/ERK1/2 pathway of tumor cells.
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Fig. 3 The sketch map of T cells homing to lymph nodes (adapted from Forster et al®). T cell migration from the
blood to the peripheral lymph nodes is a multi-step process including tethering and rolling, CCR7-mediated activation,
arrest and transmigration.
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icr:1ct:el;§§t/igrc1:m SiRNA-CCR7 Inhibiting expression of Decreasing expression of CCR7 [50,72-73]

CCR7TmRNA
CCR7 trap Targeted delivery to tumor Decreasing CCL21/CCR?7 interaction [5]
CCR7 antagonist Combined with CCR7 Inactivation of CCR7 [6,74]
CCL21 mutant Combined with CCR7 Decreasing CCL21/CCR?7 interaction [27,75]
Enhancing Intratumoral injection Reshaping CCL21gradient Blocking CCR7-mediated tumor [16]
CCL21/CCR7 ofCCL21 metastasis; Recruiting immune cells
interaction Construction of cancer Reshaping CCL21gradient Blocking CCR7-mediated tumor [18]
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Fig. 4 Treatment strategies of tumor metastasis targeting CCL21/CCR7 axis. (A) Mechanism of CCL21/CCR7 axis
controlling tumor cells lymph node metastasis and lymphocytes lymph node homing. (B) Treatment strategies of
down-regulating CCL21/CCR7 axis to block the metastasis of tumor cells into lymphatic system. (C) Enhancing
CCL21/CCRY7 axis could block the metastasis of tumor cells into lymphatic system by recruiting more immune cells.
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FEHLHIT, AR N TS S R R A
52 J I IR R 1 R T 40U e — Za) e el
e N i [ NGRS U S (S R VT ST
li] CCL21/CCR7 T B A 5 5 AR it Z &b S 7T fig
(AR5 7 1]

i CCR7 BRI, Mk = 2 8UR S
CCR7 HuiAnr 5| Gyze 41 il il 4 A, i il 3 8 i)
BIEHE AR, HFik CCRT trap 49K il 7 0 1) 33
e R4, Rl R CCL21/CCRY i ifil i
ke s AR A TRa B ke 1 I (N P i
Tk alH H A A AR T-BO0R CCRY Hikny2H 4 4:
SMEBORAT B iE— B ShHE ) CCL21/CCRY7
BT MR A SIS g R B SiRNA-CCR7 7
MRNA 7K _FHlifil T CCR7 fyeik, o 71 AR
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A FFHLIE T CCL21/CCR7 4 S # i #% . CCR7
trap WA AR AN ik CCRT H548E FIM 3t
DAL st 06 1) [y 2L 0, W of e b 3] 3K R
A0, &I TG IRR B AT REME . /N T Cmp2105
AI LGS A CCRY fliLRTE, H/NF & Wit m
CCL21/CCRY7 iy A= My2= 240 H BT A TEAE o C Ui
W AR R cCL21 AT KASE G pEfi il CCL21, [R]h
REMS T CCL21 /51 ERK ®ifR{L, (HIHAEH
ML H AT A2 . C ok A8k CCL21 &R
T DCs WiE#s, w5 DCs ik EL 45 I &,

N IESS CCL21 FEEfFpRik CCL21 ()M
S B3 P YR X BT MR E I A —E R se i, B
fEAnY, WS AR AT A A — SO T A U 1) ) R
Ay LAk B 7 T o Hedn, R ST S CCL21 &
AT AR E MU AAAE I 48U, 2 & ] AR
Py CCL21 i % 3] 40 B 2% a1 2817 5 A2 B84
CCL21 4 B I 214 o X F4fp kit CcCcL21
) eI 240 R b 3, R 1S AT AR 4O B AN
CCL21 5 ik CCL21 ) DNA/MRNA 3 1% 21| fite
Jed 2H 2 HE I L R g FH 4 AT RE A 2

5 ¥ CCL2L/CCR7 #iGiy g
e KRB R

% 2020 4 3 A, clinicaltrials.gov Y5 95
R, #[a CCL21/CCR7 3697 e iyl R 561
A 55 FECIFRAY 5 W RBFTE T, 4 BUR %
FiEMIEIE, LU T RARMNIR (£2).
7£ CCL21 L[N &1fifl DCs B4 AT A Bk BT
7 B B AR /N AT M IR A 1 B RIS b,
AR B CCL21 JERMEHiRY) DCs FlmAfH
IR BT I B 0 s JEL o D sF %) 22 4 M R B KT 32
B, ZEH 0. 21, 42 RIS CcCL21 LA
&MY DCs, 1 h J5 P ke S i of 2k fp
3 YRNTES G, B 3 JEHEZ — AT A 2R T
IRYT B —4F X F il JE F i 9es , GM.CD40L.CCL21
FET Y 1 IR 2 WG AR 1 E
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% 2 #B[5 CCL21-CCR7 {5 S p G RiX I8
Table 2 Clinical trials of targeting CCL21-CCR7 axis

Conditions Interventions Drug-delivery way NCT number
Carcinoma, Genetic:Ad-CCL21-DC Intratumoral injection NCT03546361
Non-Small-Cell lung  Drug: Pembrolizumab Intravenous injection
Lung cancer GM.CD40L.CCL21 vaccinations Intradermal injection NCT01433172
adenocarcinoma GM.CD40L cells vaccinations
Melanoma (Skin) Autologous dendritic Intradermal injection NCT00798629
cell-adenovirus CCL21 vaccine

Lung cancer Autologous dendritic Intratumoral injection ~ NCT00601094
cell-adenovirus CCL21 vaccine

NSCLC Autologous dendritic cell-adenovirus CCL21 vaccine Intratumoral injection ~ NCT01574222

Source: https://clinicaltrials.gov/.

T T o il 9 40 M AN 28 2 IR i3 s R
GM-CSF #1 CD40L M4iffliR & a4 mfls X
SRR, B A 3 SR LA ) B S I B AT
RIERNPUI AR . 1 0 RIS =i o i
PN S A (] 50 S 928 1 R e KT 32 5, 2 1)
Il I3 32 4538 25 F11 GM.CDAO0L 4 i3 1 47 e
5, #fiF GM.CD40L.CCL21 1 A =t . i F
I B #. IVEIFNE & rydE /N, 28
Pk CCL21 iy DCs #47 1 WA A 56 e if 78
REAEIRITI B ¥ IVIAIE & AR/ N0 it g
B4 I FH RN 5 3 790 ik DA R e KT 2 i gk o
TR, CCL2L JLPA Bl i 21k 20 i 3 1
WIEAE AT 1 B IRECE . Sk E,
CCL21/CCRT7 Gy I ed i B i it R 36 v Ak
AR o

6 KE&EHRE

TEZ T 30 4 SRR 58 )5, CCL21/CCRY
Al A e 9 4598 1 T 5 e R L g 0834801 R g
CCL21/CCR7 bt 55 K 2 4 v T HAE ik 12 41 AT
78 e Mg ke A iR RS T AE R, CCL21/CCRYT il
H i O A G R AT I A F = B 2L e R 1
T A0 b 1 B e 2% 96 1 i 48 R 9 )
IKBFA R WAE AT R, R kIR #k BT,
#15) CCL21/CCRY Hliy&y7 e iyilfs R A 5¢ 218
CCL21 F:H TR E Mt i) DCs, HAL T M B

% : 010-64807509

(B A% 5 ) [ PN 3 7 T A0 PR A ) 91 s I
FEPR U AR Bk () DCs % 1 7 g Sl i) 1 2 48
A5 TR 3 JE  FDA i DCs iRy o7
ML ¥ CCL21/CCR7 i KiRE:, & DCs
ViR #AR L ] CCL21/CCRT 15 Sl it A3 5 1tk e
SRR TR B 2 I

B R[] CCL21/CCRY SilAayr Mm% B 1
s PR AT AIF 5 Hh 22 B H — s 1 107 R 1 2773 sz
5 CCL21/CCRY & YIHk & 1) Bl 5 T e F At
e hn EMT, MMP-2/MMP-9 35 . T 2 i bk 2 45
55, CCL21 e B B VA 1 S8 347 v] A FH 1 Ivboed
RS IR ) T B0 R R R AN 2
Pt L B G Lk 2 Rl ZRGy T RIS
A A AN ] AL T g e B | s/ el AR B
RURBIRRER o 1AL, A DR BT 1 b 1
FEARITRMG, FA (LR 5 A £ 0
o CEXT IR A T AR T I, 6 4 i s e B T
FPHEIE , WG CCRY7 trap T ¥4 /g 240 Ffd %) o4k £
RS RE Sy a T T CCL21 ¥ J3 of i 1d o i
Je 2L ZEUH SR L A0 R 1 1 R A T R — 2 e
JeE VAT IR

TENGRETBETE TR, BRI CCL21/CCRY
il 36 7 I R B RS B 32 ) R AE T A el #E )
CCL21/CCR7 %, BEREMIHIMIHEFL, XA
PUIIRE S sie R g . R R s % EE R, K CCR7
HORIBLIA . CCRT /NVrFHaHL5 . CC21 AL 4
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K CCL21 75 PR % 8 b e 40 i 1 5 ik 1 Ay 1o
VEZj Y E CCL21 S5 I i iR 4 2 47 S5tk 1 41
6L £ A 38 24 ) R S v e 0k MO AL 2, g X
CCL21/CCR7 il iy T~ 19 Jmy PR A Jiefo g 28 2 Jeg 38 k]
ff e R, EIRA T fi# CCL21/CCRT HhiE b
Bt B PR B LA L, B R YY
254 1F 3% A W CCL21/CCR7 RhBIFE Y & Ji& J7 1]
Hi@as, IRt — e IR L R 1A T 25 1 B
R,

FENGIRAFSE TAET, ZIXHE M AGRE .
2yl . 2R O A Hofhyayr T8, 38
A BE 52 I R BIFIE 45 SR . RTIG R AT 58
CCR7 P #IHLiAk . siRNA-CCR7. FI 4K+ AR
k% ) CCR7 trap. CCR7 [K/NorFHHT 7 Al
CCL21 AT iASE L i i — W5 396 AT Rk A
G R FEB B o A A PRI B0 152 11 A) DA$ i 48
[n] CCL21/CCRY {5 5 iy M Jgd 4 7% () A RUCPE A0
24, iR E CCL21/CCRT {52 Gh47n i igs B
(I PRI I 25 R AE B 2 ) B TP AR Bl —
UE, Wi — PR A XL CCL21/CCRY
TS PR A SO R O . IRADESE
CCL21/CCR7 Hh7E M e # h e RIALE, Ik
#1[1] CCL21/CCR7 HHIRYT R FITE £ | A B
4 I ARG 1 36 55 2404 {12 1E i 17] CCL21/CCRY Hli 7 i
Jo S RS B A ST 2 R
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