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Current progress on the role of central nervous system boarder-associated
macrophages in brain homeostasis and diseases
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[ Abstract] An increasing number of studies have been focused on the field of immune system in the central nervous
system ( CNS) , as the viewpoint of CNS immune privilege being challenged. Among them, CNS boarder-associated
macrophages( BAMs) play a prominent role in the regulation of brain homeostasis and related diseases. Unlike microglia
located in the brain parenchyma, BAMs are a type of specialized macrophages located in the meninges (including dura,
arachnoid, and leptomeninges ), perivascular spaces, and choroid plexus. They are crucial for immune surveillance,
cerebrospinal fluid drainage, antigen clearance, material exchange, and etc. Here, we reviewed a series of relevant studies
on the origin and roles of BAMs in CNS, so as to broaden the understanding of the mechanisms of by which BAMs maintain
the brain homeostasis, as well as provide novel insights into the treatment of CNS diseases including Alzheimer ’ s disease.
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Fig. 1  The distribution and cell types identification of BAMs during homeostasis

mLVs, Meningeal lymphatic vessels; SSS, Superior sagittal sinus; CSF, Cerebral spinal fluid; the black dotted circle represents the boundary

structure of the central nervous system; the black arrow indicates the direction of cerebrospinal fluid drainage; the red arrow indicates the direction of

metabolites drainage



Vol. 55,No. 4 BSR4 rhoRK i 25 2R G500 SR AT O I 200 R i 25 RGP Ao 9 3 . 401 -
TER A AR TN B I RNA 0 7 2545 R i 1 ], Cerl F1 Egfl7 45 J& A, Jik 4% BR A B W3 41 fifg 2% 1iF
kit 2 IRFST K BAMs 57085 R 4 i A 41 40 | Cend2 Ttr 1 Lilras ff;ﬁtl (K 1E), BAMs [#iX

WA X A3 FF 2K BT & B, 50N R 40 R
[, BAMs ‘¢ 51k 55 %35 CD206 1 CD36'" . t4h,
201 15 4 e R ot A7 T T Bt 5 s 20 e S 1k
K LYVEL™'S e ifr, #F 98 A\ B & B, BAMs 7775
CCR2 MHCII .CD38 1 LYVE1 fy22 5733k, Ib %
FE AR A B BAMs EEE7 Horf €D38 il LYVEL
PAAYE R ERE 5 T A BAMs 1Y 30% ., 38 354 S 2H %
OIRT B, FkEs B I\ I 5 I 200 570 i o 40 e )
FESTETESSAL Y L DR BR T IS AR o 5 4 i
Hh,BAMs H UL B %0 B5E AR IC AL Cd206,Cd163
Cd169 ,Cd36 ,Apoe Msda7 Msdabc ,Stabl Lyz2  Pf4 |
Chr2 Il Tgfbi S P11 Ry 51l b ifn & 61 1]
Bt 5k 400 Jf 2 1iE Mrel . Cd163 | Lyz2 . Pf4 il Lyvel
AESEPR 8200 AR L I W AT I R AE Lyvel , P2rx7

SO S PEAR AR AT R R AR A DB A R g ik
TR rPORE A LS o] T4 P 0 A L R R S B i 1
Hh AN 32 55 DX i ) 2 2 A BN [R) 1 7 B B
AR SR R AR W A Rk MR AR R
M SO PR ILER 1 AR 2,
2. BAMs EXRREHRIIER

FaASFME T, BAMs FIRETEZERE T AR P & R G¢
S i %) S B DR 7 A Qs ) B 3 R AN R Y A8
Worb R PERELAE L it it A5 ) R R et g 4
B@ffﬁﬁﬂmlm%*ﬁ PERIZEAE T, 40 M 5 e vy
A 07 ) T ) A 380 0 5 s, A% 3 I 8
G B JE PRI IR BN  BAMs 2 5 b
PR S AN R 7= A 260 R, DA R 2R R 4R
7~ BAMs AJ fgil s A = i bR A S | RS

1 EAPREYITE LT A I

Table 1  Abbreviation for protein biomarkers
455 (abbreviation ) %ﬁi( full name) 445 ( abbreviation ) %f;ﬁ( full name)
5 %21k B1(F4 Fey %7
ADGREL ) G i E*%Eﬁxﬁi (F4/80) D64 oy Zik 1
adhesion G protein-coupled receptor El Fe Gamma Receptor |
CCR2 CC ISP BN T2 1k 2 CX3CRI CX3CL1 J CX3C #afb X ¥ 3244 1
C-C motif chemokine receptor 2 CX3C chemokine receptor 1
i X = %
D206 et CXCR3 CXC HETPBILA £ 3
mannose Receptor C-X-C motif chemokine receptor 3
HAMIMEEH 36 KB N BB W TR AR B2 1A 1
CD36 e . LYVE1 . .
cluster of differentiation 36 lymphatic vessel endothelial hyaluronan receptor 1
ADP-#Z MR A i Mer % S TG S8 Tk
CD38 ’ri*ﬁ‘% AR MERTK er x%@%%?‘i&ﬁ[ﬂ{%ﬁﬁf‘} .
ADP-ribosylcyclase Mer proto-oncogene, tyrosine kinase
EE B EE W FEALMFEE A E KT
CD45 . MHC I
leukocyte common antigen major histocompatibility complex class Il
F 2 FEDIAREY R AT E X IR
Table 2 Abbreviation for gene biomarkers
455 ( abbreviation) 2 HK (full name) 455 (abbreviation ) 2 FK (full name)
BIREA E ROV N BB T R Z 1K 1
Apoe K i Lyvel . .
apolipoprotein E lymphatic vessel endothelial hyaluronan receptor 1
K2k 2 TR 2
o KR e i
carbonyl reductase 2 lysozyme 2
AR D2 4 WL E 1 A6C
Cend2 R Ms4a6c ) . ..
cyclin D2 membrane-spanning 4-domains, subfamily A, member 6C
CC AP 721K 1 4 WS IER A7
Cerl . . Ms4a7 . .
C-C motif chemokine receptor 1 membrane spanning 4-domains A7
Cd163 RS I RS2 1R M130 i IR AESZ IR P2XT
scavenger receptor cysteine-rich type 1 M130 ™ purinergic receptor P2X 7
e Y R 6 oA 2%
Cd169 T I 25 1 - 1L/ T 4
siglec-1 platelet factor 4
A AT ~ ¥ . 4 e
Cd206 MRS C 21 (Mrel) Stabl REHD 1
mannose Receptor C-Type 1 stabilin 1
Cd36 HZRAE L H 36 Tefbi A RN HERED
cluster of differentiation 36 transforming growth factor beta induced
RERPER R T T 25 240 M fth 52 1 2
Egfl7 . . . Trem2 K K .
epidermal growth factor-like domain 7 triggering receptor expressed on myeloid cells 2
Lilra$ PN S e BR A R 32 1 AS Tie FEHURIRREA
leukocyte immunoglobulin like receptor AS transthyretin
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Fig.2 BAMs are involved in the pathology of diverse central nervous system diseases

pvM®, Perivascular macrophage; mM®, Leptomeningeal macrophage; CD5L, CD5 antigen-like protein; CCR2-dependent monocyte; C-C motif

chemokine receptor 2 dependent monocyte; CXCR3-dependent pvM®; C-X-C motif chemokine receptor 3 dependent perivascular macrophage; CD163*

pvM®, CD163 positive perivascular macrophage
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