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HIV-1 gp4l-enhanced binding of Cryptococcus neoformansto
human brain microvascular endothelial cellsis blocked by SBi4211
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Abstract: [Background] The prevalence of neuroAIDS and Cryptococcus neoformans meningitis has
significantly increased and the mechanism remains unclear. [Objective] To study the inhibitory effect of
SBi4211 on adhesion of C. neoformans to human brain microvascular endothelial cells (HBMEC) induced
by HIV-1 gp4l. [Methods] The adhesion experiments were carried out to determine whether SBi4211 could
block C. neoformans adhesion. Furthermore, the expression of hyaluronic acid CD44 was analyzed by the
Western Blot method (WB) during the adhesion process. [Results] SBi4211could significantly inhibit the
HIV-1 gp4l-enhanced adhesion of C. neoformansto HBMEC in a dose- and time-dependent manner (P<0.05).
Meanwhile expression of the C. neoformans hyaluronic acid receptor CD44 on HBMEC is down regulated.
[Conclusion] Our study suggested SBi4211 could block HIV-1 gp41-enhanced adhesion of C. neoformansto
HBMEC by reducing expression of receptor CD44, which might provide novel insights into understanding
the mechanisms of C. neoformans and HIV-1 associated comorbidity besides its prevention and treatment.

Keywords: C. neoformans, S100B inhibitor, HIV-1 gp41, CD44, Human brain microvascular endothelial cells

A BERKEE (C. neoformans) B UL 7E 12 A PE EL T
SRS rh G Sy, TEHUA S TR B A
UNSEREG . F LS AR PR 45 H b el 2 L
B BR TR 9 2 S 00 o i UL B A i 48 2R 48 (Central
nervous system, CNS)ELEE, 5 AR Gepie il
¥ 7% (Human immunodeficiency virus, HIV) 3 [r] gy
TR A, AR S 1fi i 5F i (Blood brain
barrier, BBB)IMi/g#: CNS S5/ St M park g
YRR A1 HRTVAYT Bk i P i A (24 ) 32
AWTEE R B. 5-FUIIMENE S KRS L I 25 K
BT EIRVATT X2 856 E S B E AR,
TEASL%T 5093 i K A 80, 2 L T B ek
A S PR AN FHZ IR . PRI, iR
B S 5 T BRI RS R BTGB 250

S100 K IGA G IFRTT R ZE A bR, B
HERA YR, 78 Domer 25 RIS, iEW]

S100B 7E HL RGN R S S5 RAERE, JFRM
RV S100B HoAT plzs gk, il S100B [k
B ERFIRZ A 75 Adami 28BS,
S100B  7E [Fe K P 11 ki FEE 4 Hh il 5 /DM e 240 e 1) v e
IR, WAh, —Wilalmik s Hrds i, S100B 5 CD44
PURERS S T RO LRI, HENMRE
MR AR SE . RSN AT
S100B K50 C. neoformans {2 A CNS, LIk EIHiR;
BURYT IR VE T . AB5Efd Y S100B il
il 700 2 A2 TPk (Pentamidine) KL it |3 1 23 1 il i 15
i) Bk (Heptanmin, SBi4211)™%, £ = #iik
PRI, TEIAYT B0 2% 1N 5 T 45 pah™
C. neoformans Zh B A fisi 54 I 48 PN K2 241 Jifg
(Human brain microvascular endothelial cells ,
HBMEC), J& C. neoformans 5 HIV tfa]jskijyrzE
i BBB RN EEGRE , S RIT T
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VEUNELHERIE . I 2 KA St A A g i
BEBAEAE—Fh25HIBH I C. neoformans %tk BBB.

HT AT 5% O 5 7 30000 A I B ek o B e &
AT, 5 A 11 gpad WS C. neoformans
Fh HBMEC™ ™ AHIFF oA BRI 5286 /0 S1008
iR SBi4211 X} gpdl 55 Y C. neoformans %
i HBMEC & &EAT HIIER, R IZ T
1 AR TS A0 CDA4 ik sk sz Bl .
1 eSS
11 #l
111 BEEk. EERFIFANEE

C. neoformans Bk fk B4500FO2 }53: T YPD
WA IR 00 SO X KB A Bk, PBS
3K, EETE 2%R4 1L (Fetal bovine serum,
FBS) 1640 Xrgrdkh, Jesé B T A skl 4o
B

IR BEREREY), Solarbio 2AH]; 1640 41
MuEFE3E, Gibco /A ; FBS, PAN 23 H]; SBid211,
H PN BRE AR H ARG BRAA |, A 4075 2 368.48;
PEE ARG &, B REDRHEERA A ;
CD44 Bk . NalK ATPase HiifA . HtR it &AL Wi br
iCH —Pt, Proteintech Group /A,

et B BT, Nikon 2AF]; HE{Y, Bio-Rad
/NG
1.1.2  ABNfUILE A R 4R & 15 5r

HBMEC >k B 3¢ [® rg il M K 2# i 2 iLLE B
B¢ . HBMEC 58 4857 5k - 1640 i ds 57 5k, 10% (14
FLL) FBS, 1% (IKFALL) Hid &R, 4 °CIRAERH,
PRECERF . 37 °C AL s 3.
1.1.3 SBi4211

BB ACIR SBi4211 % F 1 mL DMSO H1, il
2R 10 mmol/L BIREFEIR, 4 °C REBIRAE. I
FHRTEL 0.1 mL f#AFWIN 0.9 mL PBS Fike, e N
1 mmol/L,
12 EWAHZE
121 FMsRIE

¥ HBMEC ¥ EE 5%y 5x10° CFU/mL, 1 mL/AL

BT 24 fLHe, 37°C. 5% CO. 15557 12 h, s2idtsy
SZH(Z FAXTIRAL . XTRE4] . SBid211 41, gp4l 4.
SBi4211+gp4l 41), HH SBid211 4% 1 pmol/L
SBi4211 ALEE 6 h; gpdl ZH4: 25 mg/L gp4l FibBE
3h; SBi4211+gp41 4 554% 1 pmol/L SBi4211 fiish#
6h, Fi£ 25 mg/L gpdl AP 3 h, A2 FAb B 5E AL
JE A 1x10° CFU/mL C. neoformans L [i5# 3 h,

Bigrab a3 ARG, I PBSYE 3K, A
100 pL/fL PBS, H#k & M4T% C. neoformans
FEARRTE . ¥ 1:2 (W LB PBS HEA TR EERR R AT
YPD “F-Alk, 37 °C 1535 24 h 5T Ak Ha. 1k
BEAE MRS, BUZM R I EA T 55 35 L) F
Y, 1144 C. neoformans %f HBMEC HIZh 2. %k
3= 3 L9 504 < T 175 $K/5% 10°) < 100%.
WEE SBi4211 X gp4l 17551 C. neoformans Zfifff
HBMEC ffE . LR 20 31K,

[ bR 57, SBi4211 He b Filvk i 43 A 54H(0.2.
0.4, 0.6, 0.8 F1 1.0 pumol/L), Fhb3mfa]5H 4 4
(0. 2. 4F16h), £ 25mg/L gpdl FikLFE 3 h 54>
THEATRERNSCE . 1145 C. neoformans X} HBMEC
FOBGIT 28, B SBid211 4b By J3 kb 3 st i) it
gp41 %S4 C. neoformans Zk [ HBMEC 1R .
SLEEE F/D 3K,
1.2.2 GIZENIEE(Western blot, WB)HEM A [E 4L
LA Z IR CDA4 Tk ik,

¥ HBMEC ¥k i% &y 5x10°/mL, 10 mL/FL4H
T 10 cm BE3R M., SEgRr el MALPRFE] b, $RFTAE
R FE IR HBMEC |32 {k CD44 & 1K ik
254k

BEFRES R G 5 AR, AR PBSYE 31K, 2
BUBRAE . WO M2 AW, BCA IR
W, JHfT SDS-PAGE Hijk, KLk =ik e
PVDF Jiit, S%lifguik =i 1 h, 43 5mA %
BT CD44 2 NalK ATPase fiifk 4 °C ¢ H 4. Ik
5 X 7 AR 3o AL P bR i ) S IR
1h, FRPERE RO B, MEKHER
EE Sy
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123 FitFbiE

AR/ PEE 3 IR, DMBEbrfEERoR
Bl DLt KR I SIe i Xt R AN SE G40 =22 [l il 22 52
i %A SPSS 20.0 #1748 11438, P<0.05 FIA

Gt

2 ZRHG54h
2.1 SBi4211 ATLUNE] gpdl S T HIFTERRTK
B B0 P AR I 25 P B2 £A B

% gp4l 55 )5, C. neoformans % HBMEC fi
ZhIHE E BN (P<0.01), SHTHISCIRLS RAAT; &
SBi4211 #ikb 35, C. neoformans % HBMEC (%
B A X B4 (P<0.01),, #2471k SBi4211 A il gpal
P T B ERERE R HBMEC, 453 ILA 1.
Pl 1 ez G B BB DR R AE I b i o
2.2 gp4l iESH C. neoformans 3f HBMEC By
FHEERBEZHY) SBi4211 43R K FE B 1E fin i P4

HAFR 2 gpal 5T, HaAFEWKER
SBi4211 TiALHE 6 h 5, ZHBT3RE 25 YA B B 1)
AT AAR . HeBE R 0.4 pmol/L B, ZHB5AT AR
B (P<0.01); 25¥IEH 0.8 pmol/L B, Ffifff%
I FFEAR(P<0.000 1); Z#¥k ik 1.0 umol/L 1,
ZhFfE %4 % (P<0.000 1), LA 2,

FE s

Relative adhesion (%)

oM
§°

S \ 20M
- e? 15*%\3& A.\*L"b 0

o
82 ot
{)\-1110‘15 C nEOiO

c.ne”

1 SBi4211 X} gp4l iS5 C. neoformans FHf HBMEC
e ES A
Figure 1 Gp4l-enhancd binding of C. neoformans to

HBMEC treated with SBi4211
Note: ~": P<0.01.

0.5

Relative adhesion (%)

0.0

Control 0.2 0.4 0.6 0.8 1.0
SBi4211 (umol/L)

2 SBi4211 ;R E#EE Xt gpal %S C. neoformans i
HBMEC FhMI 89202
Figure 2 Dose-dependent effects of SBi4211 on gp4l-induced

adhesion of C. neoformansto HBMEC
Note: ™ P<0.01; ***: P<0.001; *"": P<0.000 1 vs. control.

2.3 gp4liESAY C. neoformans 3 HBMEC HY
FHMIEEBEZHY) SBi4211 43R 8] BY 1 fin i P&

H AR 2 gpal i, B4t 1.0 umol/L SBi4211
TRALI, R B 24 4 A B (R 8 0 7 FAARG . b P
BHE S 2 h B, ZERERA R #4(P<0.01) ; A3
[k 4 hEsf, ZR5 R £ R#R(P<0.000 1); AbFHAT
8]k 6 h i, ZhRF%R 45T % (P<0.000 1), UL 3.
2.4 SBi4211 T HBMEC 5k CD44 ByFKi%

97 FEWI7E C. neoformans % HBMEC fZE [
H, CD44 KFEEEAEN, 1F8 HBMEC bRyt
HFZ AT 5 C. neoformans 3% R ZE 4, WiBh

Relative adhesion (%)

t (h)

3 SBi4211 B (&) & 3t gp4l %S C. neoformans
HBMEC M8 5200
Figure 3 Time-dependent effects of SBi4211 on gp41-induced

adhesion of C. neoformansto HBMEC
Note: “"P<0.01; *""P<0.000 1 vs. control.
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FhMfH R 2 gpal TS, CD44 Kk B,
SHE—8G M2 SBid211 WikhFH K SL 540
CD44 (IR Bk, $#7% SBid211 n] T i1k
CD44 ik, 3 Ik WB sLEegh R—3, itk
P R ILE 4A

gp4l %5519 C. neoformans £k HBMEC 3 &
Hr, 28 SBid211 WZHEEALIE, 7E 0.2-1.0 pmol/L
(IFEREIN, BEMEESN, CD44 FiKZEHE/ L ; Ab
FEH R 1.0 pmol/L B, CD44 Fik Ak (K 4B).
% SBi4211 Al EEAL B, fE 0—-6 h YL, Bl
AL BRE A1 i1, CD44 &A%, kb BAs )k
6 h i} CD44 ik /(K 4C).
3 WES®

HIV B5BEE 1T gpdl & HIV i A2 S
T3, A7 B S T HIV-1 gpal [ s - B
gp41-133 Fi1 gp41-190 AT ISR C. neoformans 4
HBMEC %54, 1fii C. neoformans %I HBMEC it 2
JEH IR BBB i— A EHE AR

Na/K ATPase I--- —  — |

C. neoformans - + + + +
gp4l - - + + =
SBi4211 - - - + +

B

coi [ ——— —— — |
VAT | ——— — |
0.6 0.8 1.0

SBi4211
Sl 02 04

cp4s [ I w— |

Na/KATPaSCl —_— - — —l
1 (h) 0 2 4 6

El4 SBi4211 4383 HBMEC EZ{KE R CD44 RiExH)
A

Figure4 Level of CD44 on HBMEC treated with SBi4211
WA ZSENIRA X IEZH | gpdl 4H . SBi4211+ gp4l #H . SBi4211
41 CD44 [Rik; B: WREIKIER; C: BIANKEICE.

Note: A: Western blot analysis of CD44 in five groups (control, C.
neoformans, gp4l, SBi4211+gp4l, SBi4211); B: Western blot

analysis of CD44 in a dose-dependent manner; C: Western blot
analysis of CD44 in atime-dependent manner.

HBMEC 151 CD44 & 12 C. neoformans /&
YRl AR, SRR I R R i
B 2 A3 8, CD44 %} gpal 5 S 1 A% 40
JHL 285 R P 7 2 i RS AL 3 4k BBB R et H B
PRS2 [ B¢ % B C. neoformans 2l i
Ferf CD44 LB EiHPY, HohmT R4 g R
2522 fERaE AR, CDA4 {EREAN I R
YERATRTZINEL

AWV T 254 SBid211 A LABHIE C.
neoformans Z5fff HBMEC., F&A1& P SBi4211 nJ LA
W gpal 15544 C. neoformans Zhifff HBMEC, 7&
XA AR AR R AR R 5 HBMEC 454 193 /1
T2k CD44 33k, [AIEHAWF 5 ik B 75 Bl Y
SBi4211 A HHVEH T C. neoformans, AHA R
YEF . Fefi]HEml SBi4211 R8T CD44 193k, M
TMiBHKT gp4l 755 C. neoformans £l HBMEC,

SBi4211 [F] Rk AT 54 BBB, FTiRIT
MK o 28 TR BE 1 SR YN A Rt ERT2E
Vi BRAE /N ERURBE TR rhy I DR Ak bl 1 /N L ik
iR AW i SBi4211 1 At bk i 7]
R EA R L2A T, B S100B fE /) #58
) SBi4211 ¥ BBB 25 KM N BRIk s L 36
J7, WA T RE, e & T =
WIS, H AT 2 R ey B 2 B
PEFPe 2 2537 1 0 F BT A K5 i A . #1
WERERIVE . A LTI, FE259F Rt aE
ZHEM

TEFR AT FP B AT TR R S5 SBid211 J2 15
AT LA 2 40 A W I R 5 i i 4R (Bacterial  sepsis
and meningitis, BSM)I{ =BREHE, I H AR 7s Ham it
far R E ML AL C. neoformans 5 HIV-1 3 [a] gk
Yes A . i Ll ESHE IRk, SBid211
X—ZJPIEARK HIV BRI &Y C. neoformans
MRS T RE A 2 X, 3O B P N g
PAE TR R, AR IR R
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