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The role of regulatory B cells on hepatocellular carcinoma progression

Y Shao, CM Lo, CC Ling, XB Liu, KTP Ng, J Guo, YY Ma, CX Li, ST Fan and K Man
Department of Surgery, The University of Hong Kong, Hong Kong

Background \ / Materials and methods \

Hepatocellular carcinoma (HCC) is one of the most common cancers worldwide with
a poor prognosis of limited survival. Human regulatory Breg cells(Bregs), a new
subset of B cells, play an important role in autoimmune disease. However, the role of
Bregs in the HCC progression and the underlying mechanisms is still unknown.

"=  (Clinic study: abundance of circulating Bregs, the distribution of B cells in
tumor tissues of HCC patients and their clinical correlation.
- In vitro study: the role of Bregs on HCC growth and migration in

. coculture system
Objective = |n vivo study: the role of Bregs on HCC growth further using SCID mice

>  To study the roles of Bregs in liver tumor growth and invasion liver cancer model

\> To investigate the underneath mechanisms of Bregs regulating HCC progression/ \ /

Results

1. Human intrahepatic B cells and peripheral B cell subsets 2. Human Bregs engrafted in SCID mice and promoted tumor growth. 3. Bregs promoted proliferation and invasion of HCC cells
participated in HCC progression.
A
A B ©  5.00E+08 -
g O == Bregs *
_ I p———
20- P=0.0332 Control &5 400e+08 { —control . T T A
» P<0.0001 | 2 20+ P=0.0004 § 3.00E+08 1 * T /..—-T 4 - *
2 = .
B 151 = P<0.0001 8 | . T o | S5
E ' :% (™ é 1.00E+08 A I '% 3
é S 10 :: . Breds = 000E+00 +—m — T o 25 -
2 S e ) D oweks 1 2 3 4 5 6 z .
0 S 5 g B E ]
am ]
S S _f-":;;_ iE!: 3 15
0 T | 4
early stages advanced stages B Control group o~ 60 - .
C : N T G T e e 5 ‘ (W «® 5 50 - * =
RN TS SRR s Y Bregs group 2 w0 e 0 -
: LR Tae K --_‘_3.;‘;.::, g S ERF ctrl B cells Bregs ctrl Beells Bregs
% ’\:‘5.3,;: ' 3 - ‘0. ."(;::.\_'—.::f_},::_ '_O.,oe ‘ ‘ ﬁ ; 20 -
:;‘\.\:\:’;\\ = ~;':§Z:_—._—:_— 6 weeks g 10 -
2 .Nl; .j .’:0..\:\::5\ -t &‘:."*':;‘_ mh Control Bregs B control B cells Bregs
Stage 11 L 1 ": - :\\~v:::'\::‘.;. C <t 7 *
e —— — |
°.",.. ey '.:-. - - \__} - j-tl" r— 7.26 5.86 3.48 6
R S o e T i N , =
£ -‘,3?22;%.?;{-. S Tumor S 3 g5
..o( "o 3 . ’ -‘\?\6"-'?:: :'&..0,’_-, "'\i P e 2;» % 4
¥ = f= - ? 'c o - ; A < e}
SNy e L B 2 2 3
’ J\IT = e oeZ ,. = "(-x. /" 2; . o c 2
& eer P ER M < =
'0 5 e 8 j’%:$‘ ':ug -t g :’.,“ | Bregs O \O !
- =y ~ d..‘ 0‘ - o - Vs 4 ‘ ©
Stage IV 8. S VR 5] b - - o 0
D E Annexin V
o 5000 P=0.0004 20000 P=0.0085
— | 5 | Merge 100 - ok
& " o 150001 ‘
& T 9 C ctrl B cells Bregs 90 1
w3000 (LD m @O : 80 -
T} ] o i n - . - + " ” e v b ) »
=2 g, 1000 . " % el Mg ' IR K D I
:]8_)7 20001 ..== g = ’ o TL Mouse ' W - o Tumor < ' “ a .; +, @ : ® "1“ ) " . .:lg. ‘ g 70
D oy spitie E M =l e : e ’ ° g "y = e i o o nf"‘ v 3'!.. g%
So e ﬂ'_ L &l o T -.Q,... “,' a| £ 501
0- 0 : = sl % "o g- o ® ¢« g * S
> e .78 s |4 A £ W "% 5 40
= normal HCC normal HCC < ; g A L | a & %% : é
R D on * MY, UL i 4 00 | QTN L SRS
ﬂ i U iy
m e gV 5 ¥ Q‘ L) » 'b < ) ‘«-‘
Q. 3000- ** IS ”’ P . f,‘ 3 AR 1 '\ & 10 1
= - o A -’ 8 L' %W a
S 20004 ke 4 0"
= | “ s ctrl B cells Bregs
17} o *®
& 1000- e N %
m —%‘- o . . : .
ol -kl ﬂ Fy VD Fig3. (A) Luciferase-labeled human HCC cell line MHCC-97L cells were cocultured with B
g
normal __| L — 0 _ _ _ o , _ cells or Bregs. Bregs could promote more MHCC-97L cells proliferation than B cells. (B)
HCC stages Fig2. (A and B) In vivo, Bregs in SCID mice increased the size of HCC tumor time-dependently. Apoptotic assay demonstrated that the percentages of late apoptotic MHCC-97L cells
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Figl. (A and B) higher number of CD20 positive B cells were found at tumor margin of advanced umors erre >tained by _O‘ ° (green); Bregs were stained by DiR (red). (D) Bregs were was increased after coculturing with Bregs compare to coculturing with B cells.
_ . _ : . _ : detected in the tumor region.
HCC tumors. NT: non-tumor region, M: tumor margin region, T: tumor region. (C) B cells were
increased with the advance of TNM stages of HCC. (D and E ) A significantly higher percentage of

Bregs and lower percentage of memory B cells from bloods of HCC patients than that from
normal bloods was founded in HCC patients.(F ) The number of Bregs per 105 PBLs was increased 4. CD154 neutralization abolished Bregs induced tumor growth. 5.Bregs interacted with HCC cells through CD40-CD154 signaling.
with progressive stages of HCC patients.
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Conclusion
4 )

e Abundance of B cells at HCC tumor margin was associated with cancer progression.  eBregs promoted HCC progression through CD40-CD154 interaction in vivo and in vitro.
*Circulating regulatory B cells (Bregs) were associated with HCC progression. eSuppression of Bregs may be an appealing therapeutic strategy in the treatment of HCC.

(Shao Y, et al, Cancer Letters, 2014. 264-272)
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