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Research Progress on Chondroitin Sulfate Proteoglycans in the Nervous System

HUANG Haiyue*, MA Wengian, HE Wenxin
(Ningxia Key Laboratory of Craniocerebral Diseases, Ningxia Medical University, Yinchuan 750001, China)

Abstract CSPGs (chondroitin sulfate proteoglycans), as key components of the extracellular matrix in
the nervous system, have become a research hotspot in the field of neuroscience in recent years. Interdisciplinary
research in molecular biology, glycomics, and neural regenerative medicine has revealed that CSPGs function not
merely as an “inhibitory barrier” but as a “dynamic regulatory network.” This article will review the research prog-
ress of CSPGs in neuroscience from five aspects: CSPGs in the nervous system, CSPGs and neural development,
CSPGs and glial scarring, the role of CSPGs in neurodegenerative diseases, and the therapeutic potential of CSPGs
in neural injury.
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A [ The major types of chondroitin sulfate disaccharides ]
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B [ Composite schematic depicting the structure organization of CSSPGs in the CNS/PNS ]
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“./"./" Chondroitin sulfate [ Bxtracellutar domain . Transmembrane domain Plasma membrane (D Short cytoplasmic tail O Carbonic anydrase like domain  [JJ] FNIII repeat
CD44-cytoskeleton signaling complex . CD44 alternatively spliced region = HA binding domain O N-terminal non-collagenous domain s(\ Collagenous domains - C-terminal non-collagenous domain
D N-terminal domain .GAGS attachment domain [: C-terminal domain - Leucine rich repeats

A: CSHE MR S5 o RARARARIE AIAECS M T R AL B 22 5%, 70 NA-BRIRIL(CS-A) 6-TRARIL(CS-C). 2,6- ~TMRIL(CS-D). 4,6-—

IR (CS-E)5 -

B: #4 RS HICSPGsZi 147~ 5 Bl . 4K M FICSPGs 3 A NG2/CSPG4. phosphacanfICD44, 4 fitd J& i (I CSPGs 3 24

Collagen XV, Al 4N £ 5T ICSPGs 3 43 AW 2E: —FEhyalectans, 73— JYSLRPs.
A: structure of CS disaccharides and their subtypes. Based on the positional differences of sulfate groups on the CS disaccharide unit, it is classified into
various subtypes, including 4-sulfated (CS-A), 6-sulfated (CS-C), 2,6-disulfated (CS-D), and 4,6-disulfated (CS-E). B: composite schematic depicting
of CSPG structures in the nervous system. Major cell-surface CSPGs include NG2/CSPG4, phosphacan, and CD44. A key pericellular CSPG is collagen
XV. Extracellular matrix CSPGs are primarily divided into two classes: the hyalectans and the SLRPs (small leucine-rich proteoglycans).
Ell #MERGHCSPGsHILHI(IRIESE 3THK(28-291122%0)
Fig.1 The structure of CSPGs in the nervous system (modified from references [28-29])

AN M AR THT [ CSPGs 1 247 CSPGA/H 248 /11 i fT I
2(nerve/glial antigen 2, NG2). TR 5 b (phosphacan)
FICDA44; (2) 41 JE 5 1) CSPGs = A Collagen XV;
(3) AP AL CSPGs H 4 AW, —KEidE
kB H S M (hyalectans), 2% K% B UM% 0 i D SR
L R B (aggrecan). F2 8 H P (brevican). #
2255 [ FE M (neurocan) A1 22 T RE 25 FH JE M (versican)
M, 5—KA 2R 1) /) B 58 (small
leucine-rich proteoglycans, SLRPs)(&]1).
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1 HERGHHICSPGs7 K
1.1 NG2/CSPG4

NG2 M T 198 1AEAE K R H i %5 8 o —Fh i o
TEIBEEEEAZH, HT 198398 /N R o[
PUAIE S N RO TR A =Rk, #imsh
CSPG4. ANFKCspgd B T 155 Bk KE, L F

10T, B AR IR RAEAE AT AR B AR e
%, RUIEGRS I A A5 FARR R E Y. NG2/CSPGA%
O ST EZ8250 kDa, SR ATIAZI300 kDa, 1%
AL 2 225 MR ) KB A1 4544
B(HEAHSER95%) 2512 B FR A ) 5 IRt 1)
I LA 76 E FERR A 1l i) R i e (X P
NG2/CSPGAIIRIIARATE HHRFHEE 535 (central ner-
vous system, CNS) & B ARFE M. NGYCSPGAAFR
5T ONSJRAAA R X AR KX 2 e a2,
{ELPF X 6 [X IR0 B 5E 1) A o 2 SR J5 il A4 4
(oligodendrocyte precursor cells, OPCs)if , H 1A .3
VT, B IGFEAITERS , OPCsili Al B> h AR # 22
RYGE, AW NBERIE L DRI A0 . B8
& AL, NG2/CSPGA 5 ML /IMRAT AR A K R 52
{Ro(platelet-derived growth factor receptor o, PDGFRa)
(IR 353580 R, NG2/CSPG4/E CNSHUE I AFE
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PDGFRaf3L %24k, 25/ 3 PDGFE 5% S, &0
OPCs[1f7id EFEAIERS .

Cspg4FE A B (knockout, KOY/N R 7E K & i 72
HH R UL OPCsHEFE IR /> AN /3 AL TR | X /N R,
TERAE BRI fa , FREILRE D24, 7R
NG2/CSPGATE /b 5 i i 41 M P A= vp R P B/ E
[FIS, Cspgd KON BRILZR I 5 fis w98 14 24038 S it
K I FE 3455 (long-term potentiation, LTP) L) A& R,
K HING2/CSPGATE M4 Ju T e B R 45 45 1 F.

RIS T, Rl AR R+, NG2/CSPG4
(R 22I8 SIS o 8 0T R 4 I (Cn 2 Joi 58 440 i e
GB) I, ‘& 20 et e (o, X 5 IEH 428
o NG2/CSPG4FH M4 Hu 1 ot 22 1A 5 AR AN [
GBH'NG2/CSPG41 =318 5 B #H KA - W3 A
K, HFRIEKFSMREEREE R IEAMC. BT
TRy S P IS 2 T8 A 20 R LA T 8 20 23 A ) 52 PR
()53 A (2 ZEPR T OPCs%E ), NG2/CSPG4AH L —Ff
W 2L 77 0 B I8 A S BT R (tumor-associated antigen,
TAA), BNTT KB 16T (W% GBI R & it
JR B2 AR T M/CAR-TH7 V2 O BR AR f 2,
1.2 Phosphacan

Phosphacan /2 52 {4 & [ i 2 B2 i IR i ((RPTPC)
22 B Mg VDB TEO m VA I B SR M A,
55 on- Tl 22 T Pl ()08 PR N A Ee DA R oz i ) TR 432
WG, TERIET KM 5. M. HH5E.
NEL G 22 0 FHAW X FEE o

RPTP(/phosphacaniii i i 4% 2 F G 8 # 48 K
H R [OAEMMIGE . . B SITE.
S, R IE A R A 2 e ) L 2% (perineuronal
nets, PNNs)FJ#4) & [R5 D6 . PNNss2 X4 &
Al P T Sy U PR TH N S Ay (RO 55
P22 0 0 A BT B 9 2 9%, DT T RSO A AR B8 0
RIVTERS, 15 R B BRI R B R oG ] 28 4 R 45 5%
BEEFH . PNNsZH 454 28 503 [ A7 16 P A AN [H]
FEAER T —FKH T RPTPE, 4 RPTPCER KT,
PNNSs 1) RRRIR S50 23 A 5 53— b AR T W i B 0%
1% B 5 R (hyaluronic acid, HA)®,
1.3 CD44

CD44 /1 CD443E R gty & —FhEs b A, /it
TG B 20 B AR B R B, %R R EERIA T
NI E s, 2 R R R s A o ik, FLEh R g
CD44-4ifuF 35 5 2 6. I BPHEX M kY

HAZE & AN X35, CD44 IR0 I B2 1 A HA
(RISZAR, o A K o 40 Ff o0 55 o3 1Y) DG S 4 4, A Aol
KIUKRE  Rfhn] PR B AR i AR R,
1.4 Collagen XV

Collagen XVi&—FRBIAEAF 4RI IR 2 1,
R AU B AN L 1 e 25 A I DL AR )
N-sifg FH C-ig JE R SR 25 e ek, e LR IR B AR E 2
W PRI ARR L, o i R e 2w R DX 33 P 2 1 73
5T KM Collagen XViEkA 22 FHAIP A L YECLF 4
FIRAEL, 551 K 2 M RBEEH T, 24 Collagen XV
JERGE R ad [Rl BRI FH 2 AR ) HE A BE
TS R 25 52 B P ARG, SR & AT KA
AR, A, Collagen XV5 Tenascin CHY S
GRS AE ALZE RE R G| S8 3N R R AT
I, Hah kB RIS FEBUIR T EHR, 51 KL
R 2245 Allis B g o1,
1.5 Hyalectans

Hyalectans H aggrecan. brevican. neurocanfl
versicanZf i, FL25 M) B & T 455 HAI N-3if 45 #4 35k
W GAGsHE iy v [A) G5 K SN 25 B REEE 3R ) C- i 25 1)
Ik, Hyalectansifiid 5 HAth ECM(extracellular matrix)
MBI EAER, TR =4 25 458, T 4ERF CNSHR
AEARCIEN , X — RN AER: E W X (e f5 4
3 X380 B & W B (An e L3 W IR e G 390 St AR s
FHA) R % | hyalectansfRIA 2 2% FiA. #f
Fisn, KB CNSK B Z2MAGEHE 16 K1), aggrecan5
versicanfE KM R )2 AT A% AR e K A gL o
S5 DXCIURY e AR T,
1.5.1 Aggrecan  fE/NMRINZZH | aggrecan’fy
PERIE T RIWG R = ¥ S AR i B 45 X 3, =2
PNNSs[ 5 WAL, e CSONEEDy PNNs & Bl ) S0 4H
JH A1 35 BT AR ARk iR B S, PR o AT i A PR
122 5, 520 PNNs RS BE 7 o1 PE S s f 2 3

FE A HEYE /N BRI B2 JE T £ 1 R 5 aggre-
candi Kl (ACAN), 7] B TS 47 BRI T 284, 4>
O ] A 3 1 e B O T SR T AR Tl Az e g 1
AN, DUREP: /IS BR O A5 B B 8 & 3 FH R i 5 pR A%
(hypothalamic arcuate nucleus, ARH)fi¢ AL T 77 b
(] aggrecan ] 2 SRS (IR 15 9 HOBR S, 28 & n] 5
Faggrecan [f] B BT 2 PURR, NI SR AK IS BLBE
W, i ShaggrecanyiiAiR 2= S UMY M 73T A 232 il b
BIEEARH, M ER T A,



904

1.5.2 Brevican  Brevicanid#E# £ o T ¥, A2/
TEEREEMECEVHPRE O B O 7, 8
T VR S I IE 1 LR AMPASZ AR 1) S A 73 A
2451 PV AR ) 4 B AT SR (i s 1 ) AR A T 2
. EAZEPVIAHZ JGH PNNsH , brevicanif{Z &4
KA /NG E A (SST-PV) ZAl )58 Z, 4 {iKbrevican
FEK(BCAN)RIE K, 31X 22 ek 55 1% Fh o ki 42200

10 KO/ BB AL IR 7T & 30, AT brevi-
canfE 3K B W B 1) 8 5 1 B A% A 4 407 5 1
A ORI G E R U fERCE N, BFRE R
I BRAR I D PV [A] 1 28 TG I BCANZR IR K, 231
PRPNNs I FH i 12 D REN™

T brevicani® J¥ 2 5 PNNsTE i, B 7 & kil
HFRIE B ] BE FELECMIN RERRAS , 13F i 12 13t v s
PHGERE o M 0 S A A R JE AR A
brevican@EAT R, K IHF X EE B, L
BRI R (vascular dementia, VaD) 3 | brevican
FIAR IR FEAR, T AER JR 9% 5 BR7 (Alzheimer’s dis-
ease, AD) M HF R WLILIL %, brevicanii 2k 1] GE7E i
IR e S N 0 5 R I 403 40 Hh R 4 L A R R

IE4h, brevican 5 BUBAT A K, ‘B RES Y SST-
PV T Ak E , 3k 17 SR HERIUIH 1 J2 (orbitofrontal
cortex, OFC)FIA & Thie, SSTSPV 42 ot
IINER 2GR AT AR B AR S RV E T,
brevican AJ 947 7] R R 272
1.5.3 Neurocan Neurocan i NCANZE: K 45, N-
i Jr Bt 2 5 PNNsHTE i 5 Dh g 4%, 52 % 3 |
Semal3Fif 3 M R E % . NCAM/EphA3 /K
I R DA B1-HE A AR BB A 2 R AR K
M C-3i 7 B R AE A 71 Ik ot & 4 HL& 2 21 g
B AR DG 25 A3, (H AR At 42 JR e b 1) Bk D fig
IFRFR NIRRT . Neurocan & i T-PNNs- 5 fid i [ «
B K 25 N Bl 982 45 B (axon initial segment, AIS), Hf
Ft K I neurocan /K- &K 2> I il aggrecanff) mRNA
M EKN-, 5l KAHE 0 F PNNsfE 2, [F]I 5
BUS K HNE c-Fos Al Fos BRI 215 K- T, F4
9 H R RSB .

TEMZIBATYEZ Y, NCANKE R B 2 S XUH
TR IR BRAE A RS 43 BERE g% XU PR .
AR, SR B SRR AN 3 e R, NCANZR I K
W5 Z MRS 2 R GE N (BLFER  FVARIE AR
IRRIGERH R . TEMERE ATER , NCANAS I A

B2 7 A 151064395 5 i B AR A1 A2 D RE KX AN
AR J53 2 FEE ARG, AEL L 73 AT LA 1o oA A ] 25240,
1.5.4 Versican  Versican ] VCANIFER mfith, et K
T AT YEgn i, |z oA TR R, ME
FERRAZ . Versicanfd #VO0. V1L V2RIV YT Y,
Hoh VIR V2AENLAR A0 ke = 2 . Vi
YE R versicanZK i 1 73 B B RIS, B VR G 2
JA B2 A R, 1R EAE G R B M RIA,
WA TR EDIRE, BN AT EUE EGFR
SAATF R ERKAS 53 % DL 3k 40 i 35 56 0 i 0
Too V2R AR R I T A 2, 2 I 42 7T
YT A1 Jo Y AL RO, LDl e D BHLAS A 22 SR
SEAH A 4 G 5 O 5 A O T

1.6 SLRPs

SLRPs /& — AL AN L it o A 4% 5S4 TR
BARBRE, 2H5RBHSRES. REMERT
2. SLRPsiiZLEH & A I 2R E R P
(leucine rich repeat, LRR), REWS /5 5 HAh 41 ffu 4p 3
J5E 43 Can fi J5 2 1 RV 1 R A ELAE A

X R 22 2R G A0 S B 4 b ik BT TR AE N
AN At FL B 7 2 S BRI E B, A
B I o AR R Rl R AR ST K SLRPs 2
0 LAY AR P 8 [K 25, chondroadherin., fi-
bromodulinf! lumican%§ SLRPs7E M 14 5 F1 A5 CNS
B kb 2 A, (REBE Dt b R IR R, 4
SLRPsHE ] 5 N BE 5 453 45 F ALK ECM, AT 116
SR A MIEEKE . SLRPs/E AMHIEECMIA F,
it T PR A5 O AR B ) S A R, T AN A Tl R
KR BRI, $E78 SLRPs ] AE B A e 1E Hh X fif
2R G I LEIR T B AP,

SLRPs 1) 2% 1 55 1847 PEME R BB A 0%, A
I SLRPsTEYE R IE H ME ) H48 BR U7 1 A 4% S Ak
R, I A B FRME [R] 5 75 22 70 22 1) SLRPs, G137 bi-
glycan. lumican. decorin. chondroadherin# prolar-
gin. # SLRPsFIX T, ¥ FE LM e BN R, IF
51 % 5 J5 B AR e (A0 MIMIPs ) ) SR 42 380G, 38 T fl %
RIS E AT RS S RAETE R, INiE ECM
B, 2RI 9 S R B RO 5 R PR

2 CSPGs5HZ%.TH
TEME RGBT AR, CSPGs kS e V1)
A 5 HRE e L CS KA B IR ML B BT UIAR 6. 7E
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A R G, PLCS-A A FEER M CSPGsZ 5
PNNsHZH%E . AR AL CSKBEAE 4l R FAE T7 T
fEEZE R, Hoh CS-CHAR MM HHIME, T CS-DM
CS-En] LAFE AR SMie 2 R G i 2 R SE 451 B, Phospha-
can)— ik B 145 Y I ot 40 B 2 1 R0 B AR 1A
DSD-1, H CS#EH & CS-DUMR M RAK B,
LEAb, H COMR IR 41 B P~ A2 i appican, s € R AR
1A 1 (amyloid-B precursor protein, ABPP)H]—F i
R EREOEREEA, appicanT[ B FHEAEK T,
appican(fJCSHE T CS-ES5 A A A BHAEH, i
T CORR IR I T AR AL, IF 51 AR & A R BT
BN IR 8 T

FEME T A5 5 507 T, CSPGs'&E £ T
% [X (ventricular zone, VZ)F1ixi % T [X (subventricular
zone, SVZ), 1§ %X ‘& Z& i ABC(chondroitinase ABC,
ChABC)Ab 2 /)N 5 i i 1 28 T4 g (TEAR P LApR 2 BR
TR ) = FEAMMIIG TR . A TT o 24,
{EAR S E T BRI R A 04k [ —HEFir
FEFRZR A H A ) o G ki =22 312847 5 S VST ChABC,
I VZIX SRz 40 58, SEC T 5 3R
SRR o 20 M S >, IR e R AP

Tl 5 T ) A P 0 X 28 AL R I OC BRI TT, OG T
CSPGsXof il F A K 1 52 e £ 40 0 3R G2 77 1] T @A
Kifgt. ERIIREM B, MRS CSor At L3
5], BB I TA] RS, R BRI IS CS IR R M
D, DREFEEL S, TP T AR S48 776
CSHy XI5k, 18 F ChABC 25 B 40 I JIEE 1) CS 3 B
X B4 22 15 41 ffd (retinal ganglion cells, RGCs) 547 &
B, B FRBEHLAE 7T &7 ), 1155 77 AR R FE S
CSH 2 T B 2277 40 i sE A BRI RSN | IX 3%
W CSTERGCs 7310 A4l 5 A fejr o b A =1 LA FH P

3 CSPGs5HEARFRMIR

0 2 S 0 2 B G I T R 2
TRERLERY, B R S R TR R AN /N R 4T
L NG2J5 5 20 R 40 5 55 2 1 (12
G5 15 A 2 R 0 PR L 5o 28 P 24 (1) 3 3
B, (ELAF 50 6 L LA 4 54 (B .
B9 J5 TV B 10 B2 TR 2 R A PR 2 51 LA
e 3R 3o DR T B L OO R TR 2 R 40 LR
FI (1 STAT 375 5 8B 00 ) AS 0 o B 2 34 1 % B
GEFRAE, T R R 45, G M 59 4 K R T

R R AR 1. BbAb, ORI RE 2 AR
11t 1 24 R 4 e B R AR AR T BB

TR 28 i RRIR (R A k) 1 T ERIR T H R A
CSPGs, ‘EfiliEid CSKAEE SR L Y PTPo. LAR
SERZARGE S | W% RhoA/ROCKIE K | f 24 S:35h 2
R AR KHEERPECT . B R B, B RENI1 /5 CSPGs
[MRIB KA 1024 KIF G B3 F T, HFrTRrs4 A
Z BN, @ik ChABCFfif CSPGsIFI B i e bl , vl
DL i 4l R P AR A D R S 0 AR 0 5 IR
JoR IR 1 T2 il 2 TR O A () B 25 Bh SRR . 145 S
24 W, /IR AR B Se s SR I B i O, 4
WA TNF-ofH IL-1055 R IE K o 3~TREF, BIZIR4H
FRLPE JERE RN R AR IR RIPE R, R0 AR K
S LERI GFAPRIA L. 7~14KIIR, SsOvii 2
TR R o 4 B 1) 45343 o B RS IR AR L AC 2R, RIS K
Sy ULCSPGs. 297 J Ja, IR B B2 T 1 I 41 it Bl S5
GiA% o JE FEIURE TF B IR b 40, B R ) B S R
LRI, B 4R A0 B AE B 5 3R IT e IG EL#%, 7
Rk B =, 1 JE 5 TR B A B AL I (£ 4 0%
FEE VR R R ) S AU AT A IR

TER AR, R SRR T B2 — Fh AR AR 1
H IR L, 3553 N2 3, i ORI IR R 4
TEAEPRAS AP TR A, Qe v A JE 4P 428 G o R IR A&
28 T A AT T s (14 4 A8

4 CSPGsTEMZIRITIH AR MAYER
PR IRAT YEZR & — R X i & R G
22 JUERRE F AT VR 2R 51 K B , LA B R AR
DIReRtG o Rl . BEE TS K, B RILE
OB I E A AE R RERERS . TR
R4 B8 T PR i 22 008 GV AR, a4 v R
FH—RINEPMAERFER. WK, 2
I IR AT PEBR A HE AD. 1A 4 #%J% (Parkinson’s
disease, PD). WLZ 4 2 i 1L (amyotrophic lateral
sclerosis, ALS)F1Z% A& AL AE (multiple sclerosis,
MS)(3). IR R I, HyalectanZ i 1] aggre-
can. versican. neurocanflbrevican, fE#&IE4T
P s BRI AR R PR B AR, X e
PNNs) EEH NS, TS 5RIEME IR 5l
AT IR R 28 O A7 55 22 Pl 3 A O AR
ADJE — M XA S RGBT R AR, FE K
AEAESE AR I, 5 I ERRAE ARG R AT 1 A SN
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% Scar-forming astrocyte
- Astrocyte

- Microglia
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= Fibroblast
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A IR BURIRIY T B BOUREIR Y 2 S5, SN 2 R I3 200 i P 545 9 A% o T B B30 1) BEIR™ 544, IR CSPGsid Rk
A: before glial scar formation; B: after glial scar formation. Hypertrophic astrocytes form a wall-like structure around the injury core, accompanied by
the overexpression of CSPGs.

El2 #HERERRTEEARESE XK 4111250)

Fig.2 Schematic diagram of the glial scar (modified from reference [41])

Alterations in the sulfation
patterns of CSPGs

|

Neuronal plasticity
during aging

CSPGs

|

The integration of
dopaminergic
progenitor cells

CSPGs such as
neurocan and versican

|

CSPGs such as versican,
aggrecan, and neurocan

|

Accumulating Upregulating in MS
significantly and lesions
differentially

El3 CSPGsTEMAIRITIHEAR AAIER

Fig.3 The role of CSPGs in neurodegenerative diseases

DR RAG AT N E o 7E AD S ™ 552 40 1Y) i (X 22 TC RE 8 TRE G 28 [ 2 2 20 235 RO VE AR R BREEL T SR 1)
1, 4 PNNs 22 70 J L ANFLE PR 48 I 4 2 2 B, TP A PNNs 2 00 28 To 0T B-UE # A 2 1 A g
& (neurofibrillary tangles, NFTs), H.#/PNNs{ % [ #f R Tauss 1 55 8% . BEAbh, CSPGsiit FR AL AR A 202z,
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SRR E AR T T T B, A, CSPGshit
TR A 2 1) 5038 AT M 6 2 0 R (R R 2 e W] 9
P, ELARE R PERBE T B 00 7E ) 4-BR R AL CSPGs,
RERS 235 AD /N BB )4 VR BE 000

PDs2 — Pl T i 2 [ G 48 J0 38 Wk 2Kk T
FEURBIR , R ERE Y B 2 B RE A T I B
SR Lewy/IMEIITE . B TER I, ARBRER AL 3CE
R A-BRAECE R A 6- IR E R S5 PDEH B
JiR AR O I Lewy/IMA S 2 £ 99, 7E PD/)MER
REAY Hp NG2 i o 4H M (1) 2 5 B0 48 9 A1 2
Z B Re 4 e R U, gl & AT VL 2 PDRI—
PRI AEVR YT J71, (RS HE 1) 22 L G e AT 14 20 i 5
5% CSPGsHAMA, JE 5T ChABCZE A U 17 i 5 v [ it 22
JREUIR A B FICSPGs, 5 IR4LM L, #/EChABCAL
T PD /N BN o i [7) 467 ¥ 4 22 T2 ke R T 4 200 i
VS ALE 2 -/ R ERTE O P YT
PRAARTE 6 1R AR A RO SOIRAAR (R 28 ST

ALSE—MigE ., BTSN, AW
PRE, FEXT Figsh M a oAl R ia a4 oo L
SCHCHIAR DU R Sk T S L I sebitii . BF 9K
B, FEALSK BB (15 fifiz 2l #4022 70 J B, CSPGs
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