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[(BE] BB W45 24T E 5t 5 858 (mycobacterial antigen 85B, Ag85B) £ = i e e R N Y
(Hodgkin lymphoma, HL) ZHMIJH - KA. ik Bk B it BE AL 27565 — B Jas B2 e Wiy 1) 80 f51) HL B[]
30 {9k T 45 S AR L (W IR I R SR SO B 200 J o SR A O AL 20 BT R AH DG B 11 1 i 3
(microtubule-associated protein 1 light chain 3, LC3) . A WERFMIEYIE A 1 (sequestosome 1, P62/SQSTM1) . Beclin-1
TE HL B B LR B U 9 208 . R AT ik 40 (HDLM-2) 732 HDLM-2 41, HDLM-2+Z5#% 4T
B 05 85B  (mycobacterial antigen 85B, Ag85B) 41 (Ag85B 43 % 0.5, 1. 2. 4 pg/mL) . % CCKS ¥ 4 il
HDLM-2 2 i 3 58 5 52 B 2¢O % 3R & W 5% o0 5 B2 5 A% 1 LC3. P62, Beclin-1. W I Mot L A% 3- 0 i
(phosphatidylinnsitol-3-kinase, PI3K) . %51 B (protein kinase B, Akt) . WiFLsh¥ H A% 2 HE M (mammalian
target of rapamycin, mTOR) mRNA (&35 ; JAT AR GRMAEIAT., 4R HLALC3. Beclin-1 HIEFRL ST
XL (P<0.05), P62 BHPEFAMR TXIARAL (P<0.05); II~IVI% I ~ I LC3. Beclin-1 BHPEFR MG =, P62 FH
PEFGRFRAT (P<0.05). AISCEEE R B R, HDLM-2+Ag85B41 5 HDLM-2 41 th4%, 4UMIHI5E 240, LC3 FlBeclin-
1 mRNA 283808 %, P62, PI3K. Akt fImTOR () mRNA ZEIR38 55, AMIH T80, HAE Ag85B N 2 pg/mL I,
Ag85B T 1 HDLM-2 4iiifd 24 h EHIfci®, 2R A SR L (P<0.05), &5iE  HWRTEHLE LA, HEEN
FR 73 S I I 5 5 Ag8SB T il HL b e 40 A J 5 b FY e, e R T, AL W] BE 5 fie iE PIBK/Ak/mTOR
AR [RELHARILAIARE, 2024, 26 (11): 1218-1224]
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Mechanism by which mycobacterial antigen 85B inhibits autophagy and promotes
apoptosis in Hodgkin lymphoma cells
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Abstract: Objective To investigate the mechanism by which mycobacterial antigen 85B (Ag85B) inhibits autophagy
and promotes apoptosis in Hodgkin lymphoma (HL) cells. Methods The clinical data and pathological tissue slides
were retrospectively collected from 80 HL children and 30 children with reactive lymphadenopathy (control group)
treated at the First Affiliated Hospital of Xinjiang Medical University. Immunohistochemical analysis was performed to
assess the expression of microtubule-associated protein 1 light chain 3 (LC3), sequestosome 1 (P62/SQSTMI1), and
Beclin-1 in the pathological tissues of HL and control groups. Human Hodgkin lymphoma cells (HDLM-2) were divided
into the HDLM-2 group and the HDLM-2+Ag85B groups (with Ag85B concentrations of 0.5, 1, 2, and 4 ng/mL). The
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CCK8 method was used to measure HDLM-2 cell proliferation; qRT-PCR was employed to detect the expression of LC3,
P62, Beclin-1, Akt, and mTOR mRNA in cells. An apoptosis kit was used to detect cell apoptosis. Results The positive
expression of LC3 and Beclin-1 in the HL group were higher than those in the control group (P<0.05), while the positive
expression of P62 was lower than that in the control group (P<0.05). In stages I1I-IV compared to stages -1, the positive
expression of LC3 and Beclin-1 increased, while the positive expression of P62 decreased (P<0.05). Cell experiment
results showed that the HDLM-2+Ag85B group had suppressed cell proliferation compared to the HDLM-2 group, with
decreased mRNA expression of LC3 and Beclin-1, and increased mRNA expression of P62, PI3K, Akt, and mTOR,
leading to increased cell apoptosis. Notably, when Ag85B was at a concentration of 2 pug/mL, it had the strongest effect
on HDLM-2 cells after 24 hours (P<0.05). Conclusions Autophagy is enhanced in children with HL and increases with
disease stage. Ag85B can inhibit the proliferation and autophagy of HL tumor cells and promote apoptosis, possibly

Vol.26 No.11
Nov. 2024

related to the activation of the PI3K/Akt/mTOR pathway.

[Chinese Journal of Contemporary Pediatrics, 2024, 26(11): 1218-1224]
Key words: Hodgkin lymphoma; Mycobacterial antigen 85B; Autophagy; Apoptosis; Human Hodgkin lymphoma cell

EA W EIE (Hodgkin lymphoma, HL) J&—
Fofr /D DL ) 2 Rtk 2 4 Btk I R e e e, ml
3 R A5 9T PR IR T AH M Dy 35 A HL RN 28 i R HL
(classic HL, cHL) . HLE V5T B 20 g bk 2 1 1 &
Ge, T MR Y 19 KO A IR LR 10%
FEFRIE , HL 540k R 1 8.54% 0, it i L
BEEME, 1% Y, BEERAT. THR%E
AR IRTY TE R, REHEFHEAITE TR
WM, AP 20%~30% M EE SR E, 10%-~
15% B B E XA IE T TR ™ . BT R,
FIWETE HLANME R AR . AR AR RIS AR h BA
HEME, AWGE HLIG AR A A IS

ZE AT P 85B (mycobacterial antigen 85B,
Ag85B) AT EZ N WEH . A SCHk R
1, Ag85B7EMR A I il Hir 41 i A KT e g
TIOAEE, S I y- TR A R-2KF, 3K
F A R-4RIL, BOG T THIBIAIM | %, AR
PPPEGIENE " AN, Ag85B LT LA T 4t
Ay E W Y, (FHAE HL A AR R B . AR
WFFE I I i RAEAS R AR AP SE8G:, 4G B AR SCHE b
T4 A & 5 1 1 #8285 3 (microtubule-associated
protein 1 light chain 3, LC3) . H WEREEIKYIHE A 1
(sequestosome 1, P62/SQSTM1) . Beclin-1 f#) 3¢ ik A8
1k, T Ag85B Xf HL iUFE I S nl REMILH] , -4k
B HL P U 216 77 8 3R B

1 RS

1.1 HRIFH

20144F 12 1 —2019 4 1 H T HrsmBe Rl K222
— M BB e M HL A L, R FE g
XTH AT W S B, A LA AT R 1T
697 . WAROILRYPEDN . IS L 2. i

&, WARBILAZY) Ao (R0 2R B 12 W o bk
B 45 B P 3 A= B L 30 5 g BRHE B W 1 9
2R B | TS M Y R L B S b L
TR REAS ), WA I DR B Rk S B 11 A A X i
M. ARG ZBERIE L S (5.
K202307-21), BILWIH AZEE G R

1.2 #

NETF SRR ANE HDLM-2 (RIS e 4
AR ARA R, A ImTE . DMEM (3£ E
Gibco~H]), HRZER . #ER R . PEMEL Annexin-V
FT-RIERH & (EEBDATR) ., 45#% Ag85B (db
SRR A HARA R AF) . CCK-8i5 & (7
M P AR A R A ) . LC3. P62, Beclin-1
buik . ARG (RN =B AR R AR A IR
oAl ) o SEEE PO /R A I EE X R
(quantitative real-time polymerase chain reaction, qRT-
PCR) & (Gt eXeEMHEARAGHRAA).
B A L YIEE (HRP) dmiciyFEdife. FHR—
Pt (& Abcam A F]) .

1.3 HLRIBALAEREHNK

HAREAR Y 208 10% 45 /R AR 2, H U
K, AMAE, 3 umBEELY A, B EK,
e . BiMfE, IALC3. P62, Beclin-1—
br, 4CHEFLR, ZHiWES, DABRG ., H§
R . BKEF, WA, EURCRE T,
PURTEA LI ERIL, 1LC3, P62, Beclin-1 fHIE =4
YIL T AN, DBCEN TN, b B
FLAN— BN ER B o P, oA 8 (O NN
FAPEYL . BEMLEELC3, P62, Beclin-1 #3441
P RAEENE , R Image J A4S 45HEA A AR
BP0 1 AR 5 0B R T AR Y (B, DACA LC3,
P62 . Beclin-1 4K BHVE XI5 H .

- 1219 -



#5264 5 1111
2024 4 11 F

o+ E 44 )UAH &

Chin J Contemp Pediatr

Vol.26 No.11
Nov. 2024

1.4 CCK8%#ill HDLM-2 £ Rt 5H

HDLM-2 20 il FH &5 10% Ja 4= % . 1% 55 %
FERE 2 NP DMEM B3 5755, 37°C. CO, MG FAfi s
I o MR Ag8SB ¥ BEH ML, K5 4 4>k HDLM-2
4. HDLM-2+Ag85B4H (Ag85B4r4IH 0.5, 1. 2.
4 pe/ml), HH3INELL.

CCKS8 7 K il HDLM-2 4 A 3% 58 . HDLM-2 4ff
MIES.Lr, 1000 t/min, 5 min, HAZNM, &R0
BOH S5 x 10°/mL. MR LRl , B 5 240 42 A
96 fLM, £l 100 WLANMIER, HH3MEAL,
37°C. COMGFAMIETE . M AAEMMIEFR 0. 12,
24, 48, 72hif, BALMA 10 pL CCK8 WL,
H2h, JHBFRMUER K 450 nm R E W GRE, 4
il pE R A 2k

PR = (Ac-As) / (Ac-Ab) x 100%, As:
SCEFL (F7F HDLM-2 [ 45353, . CCK8. Ag85B)
WOGRE s Ac: XREFL (%A HDLM-2 i35 57 5 |
CCK8. JCAg85B) WOGHE; Ab: ZHAL CREH
I Ag8SB I KEFR3L . CCK8) MOLEE .

1.5 qRT-PCR#&ill Ag85B F i HDLM-2 J5 LC3.
P62, Beclin-1. PI3K, Akt, mTOR mRNARJRiL

FEHGI YR B T AEY TR ARG R F

G BTSN,

=1 s5|¥FE3
Gl B4 k72l
P6o 5'-GGGGACTTGGTTGCCTTTT-3'
5'-CAGCCATCGCAG ATCACATT-3'
o 5'-GATGTCCGACTTATTCGAGAGC-3'
5'-TTGAGCTGTAAGCGCCTTCTA-3'
5'-GGCTGAGAGACTGGATCAGG-3'
Beclin-1
5'-CTGCGTCTGGGCATAACG-3'
S 5'-CCACGACCATCATCAGGTGAA-3'
5'-CCTCACGGAGGCATTCTAAAGT-3'
AL 5'-ATTGTGAAGGAGGGTTGGCTG-3'
t
5'-CCGCTCCTTGTAGCCAATGAA-3'
5'-CTGGGGCTGCTTTCTGT-3'
mTOR
5'-ACGGTTTTCTGCCTCTTGT-3'
5'-ACCACAGTCCATGCCATCAC-3'
GAPDH

5'-TCCACCACCCTGTTCCTGTA-3'

K HI qRT-PCR £ Il 45 21l HDLM-2 4 /il L.C3
P62,  Beclin-1. W i Bt WL M# 3- ¥ A
(phosphatidylinosit01—3—kinase, PI3K) . EH %% B
(protein kinase B, Akt) . WHFL WY A RTEH

(mammalian target of rapamycin, mTOR) mRNA {93
ik ¥ HDLM-2 2.0 dAk, IR0 MIECH 1 x 107
mL, FEFT 6 LA, M4 CCK8 Rl s 2R, #E I
HDLM-24{ . HDLM-2+Ag85B (2 pg/mL) 4, T
IR 24 b, AEMAEFRZEME, A3 DMESL. 2
RRAL MG RNA, 305G SN G A cDNA, i
B 43 4 20 wLAK R 4T QRT-PCR JZ B, I 451
95°C T A 60 s, 95°CAETE 10s, 60°CiE K /AEfH
20s, 44ADEIRFI . SRAI27%:, LLGAPDH Ny
W2, T mRNA AN A K.
1.6 AR T

4% 4 CCK8. RT-PCR ¥ i 4% 5, & B
HDLM-241 ., HDLM-2+Ag85B (2 wg/mL) 4, T
BRI 24 b, AEMAEIREAE, B3 DEASL,
AR T . ARYE PE X Annexin-V /] 746 I 2 571
ST BEIAT . M E L, R, W
B PBS R0 2 ¥k, 1000 t/min, &5.0»5 min,
W% HDLM-2 400, 1 x Binding buffer 3 % 41 il iy
2 x 10°mL, B 100 wL 40 ME T4, A
5 pL PE Annexin V., 5 pL 7-AAD B2 59R %), =ik
WG 15 min, B4 MA 400 pL 1) 1 x Binding
buffer, %1, 1h P EHUEI,
1.7 Sir=ZEaHh

K SPSS 27.0 BT et 2 o b, SR
GraphPad Prism 8.0, Microsoft Excel #1 Adobe
Photoshop #HAT/EE S o3 B o T8 BORHAI 2L + 5
M2z (x+s) Fon, MWLM HLECR FHPIFEA (K
By, Z S FEAR L BCR R R O 22 AT,
P<0.05 FR 22 A GeitE i Lo

2 #R

21 KRB RSH

BN A 80 5 HL SR, XF Hilf R 3 4 |
AR . MR AT BAEIR LR A B AE 2 I R
AR, WAk 2.
2.2 LC3. P62, Beclin-1 FEALARHIERIESIKK
FHAEROHE R 1

B 2 AL K DU HL 21 Je X B4 1LC3. P62,
Beclin-1 TR I Y3k . HLZH LC3. Beclin-1 Ay ik
Ko BHAE X3 by L T IR, P62 3k 2 BHA: [X 45§,
AR T R, ZR A% E X (K48hR
PRI & H 2 4351 4.04, 4.06. 6.36, PAr3IH
0.044. 0.044. 0.012), WK1 KK 2,
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HLAL T ~ B JLLC3, Beclin-1 B DX 485 _ s mmIME
HOMRTF I~ IV, P62 BT IR 17 L 2 T~V 49 Y| e, ,
ERATHAETE L (243318570, 471, 9.83, P §?
SM5190.017. 0,030, 0.002). I T
%2 EHECHEMBIGKAR  (1=50) =i
5 H (%) L
Tz E .
SEAT PRI LA A 32 T 1(1) Lc3 P62 Beclin-1
cHL 79(99) B2 fEBANHLARILALFHLCI, P62, Beclin-1
IR LAy Y 0(0) EAMRMERE AL R SUIRA A, P<0.05,
ety 1
s . 23 CCK83# M HDLM-2 ZH 5%
L A 00) HE OD L IMIBATLIV A M2 AP
i (5) HLAﬁﬂﬁﬁW§¥ﬁHmmﬂm@3MmL
2~<7 52(65) A@m?ﬁHMMQ%thﬁmﬁ%%%,%m
4 ) WRZAMEIE (K3), HESAZRIFFEXL (P
o <0.05), W3,
U} 66(82) 2.4 qRT-PCR&&ELMALLC3, P62, Beclin-
% 41 1. PI3K. Akt, mTOR mRNA &ix
BEEIR RRAE 2.3 4528, 1% Bk A 1F4b B HDLM-2 20 K
H 36(45) HDLM-2+Ag85B (2 pg/mL) @40, 4T qRT-PCR
= 44(55) Kl 255 7%, HDLM-2+Ag85B (2 pg/mL) ZHAH
533 fifi 1 LC3. Beclin-1 mRNA 3 3A 7K ik T HDLM-2
[~ 40(50) 41, P62, PI3K. Akt, mTOR mRNA Fik/K ¥ T
M~IVi] 40(50) HDLM-2 24 , % & A 43t % & X (P<0.05) ,

e [cHL] S8 HL, BAEIRA FolZ— " (1) AW
IR HRS38°C, EE3 AL R, HEERIESY; (2) &I (A
B s (3) (KETIZWHTEAEN T FE>10% .

X HEZH
Control group
- P

L3 !
P62

[}

Beclin-1

£

E1 MRASHLAELC3, P62, Beclin-15Rix (x40)
P PP £ Sk T O B P 2

LK 4,
2.5 YHRAT M

HE— R TR, 25 R BN, HDLM-2+
Ag85B (2 pg/mL) HAHAEIAT = F HDLM-2 41, 2
SAEGIEE L (P<0.05), WHE S,

10 -0~ 0.5 pg/mL
- 1 pg/mL
8- — 2 pg/mL
~8 = 4 pg/ml
&D& 6
—F
EE 4
"
Sk
0 i | | | |
0h 12h 24h  48h 72h

FsE (h)

Intervention time (h)
3 Ag85B 3t HDLM-2 ZAAEsE AR 75 Ae85B
5 HDLM-2 411 ] 24 h 20 349 5 4 i 5 D 4k, HLAE AgBSB VR FE oy
2 wg/mLIGFHAM G At B T R = ST T [l 3G, A iy
BV A UL P Sl 1
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%3 Ag85BXTHDLM-2 MffIEEMFIR (v +5, %, n=3)

285 12h 24 h 48 h 72h
0.5 pg/mLH 2.87+£0.32 3.92+0.21° 2.61 +0.57* 2.99 +0.16*
1 wg/mL4 2.48 +0.47 5.79 +0.34™ 5.75 + 0.38™" 5.79 +0.84"
2 pg/mL £ 3.69 +0.23 7.91 £0.55 7.27£0.58 6.87 +0.36
4 pg/mLA 2.74 +0.35 5.98 +0.41*"° 5.77 + 0.39*" 6.20 +0.33"
FH 6.97 3.09 5.41 5.93
PIH 0.005 0.005 0.005 0.005

e an52 pg/mLAHAES, P<0.05; b/R50.5 pg/mLA LA, P<0.05; c/n5 1 pg/mLA LA, P<0.05,

LC3 Relative mRNA level
P62 Relative mRNA level

Beclin-1 Relative mRNA level

30- a 40r a 20 .
= = 30- = 15
= L
£ g 05
E £ !
8 £ 20 £ 10F
= =] =
< 10b c =
a1 =1
z E 1o = sb
“ Z g
= < £
0 0
e B RIS P g
He S S S
S e Y e Y 7F
N N N
N N N
DY DY S
> > ]

B4 HDLM-248% HDLM-2+Ag85B (2 wg/mL) HZHRELC3. P62, Beclin-1. PI3K. Akt, mTOR mRNA
HBEXFRIEE am5HDLM 241 A, P<0.05,

HDLM-2 21 HDLM-2+Ag85B 41
HDLM-2 group HDLM-2+Ag85B group
60 a
105401 0 1054 01 0
Jo.10 5.95 4 0.69 19.0
104 104 SR
= 10° | ERTs E
= E < 3 g
o ] o ] = 20r
04 0§ &
Q4 Q03 04 Q03 0
1885 545 1493 309 O R
T T Ty LA § T T T Ty \)@f\ﬁé % D)
0 100 10t 10° 0 00 10t 10° OF S
. A SRS
Annexin V Annexin V N Q\) @ﬁ'
Q‘Q\Q\’

E5 HDLM-24eET Q2 X % Q3 X 43 e 7 FLA0 K2 i 9198 7=, HDLM-2+Ag85B (2 we/mL) ZHL 4NN S48 T
T HDLM-24[, a7r5 HDLM-24H [L#¢, P<0.05,
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3 itig mRNA (35, i Ag85B X HIL 20 i 1 4% 5 410 i v

HL 2 —F T B 40 Ak B i 2R 558 6 g
5 R R B, LR AR AR R, RBERARE,
AR D, R ER AT 1%, K RAE
S JYL T SR S A L A AE OB Y B 12
JrEoRUERE, HLERHUS AT, (B34 558 L
WG I O 2 %, TR Rt AT — &
MR, andk &t . #5580k . ANAE
a5, PG, HE—2AYT HL B B ARy ik
4[] s PR R

SRR R IR RR e PR AN e TS, S —FhAE
AL b ARXT R ST I 32 2107 A% i A AR
I T LT ek R A S A A K o e A
JiL A A s 07 B AR B 1 SR, e 4 1 X
WA, AWATEES 5 T HL B & 9% Hl
il o BRI, cHL B mTOR 1Ry [ W3
SR EERN LA REEES ST, EEER
T HWEHEFHEL, Beclin-1 /2 [ W& B B 05,
LC3 FES 5 AWM iRE B, HAES P62 fHEAE
FHHEMES AL, RS RT, P2 H M TS5
LC3 (AR EAE AW AR, P62 7K 1 AR 5
TG A WS e

AR5 B 2 e A 25 R R, HL L
WS FEZH 40 LC3 . Beclin-1 PRk 5 T-XF MR 4,
e 3h I BB 0 3 A i o, REH A WERT BE
Z 57T HLI R K&, HL B IJUKFHSUH LC3,
Beclin-1 PHP:FRIA FEOR  TXT 2, (HSAR PR R
SAPRAK, AT RELS HL A b 40 A o He s 2 Lo
YA AT NI SE . RSN, X HL 4B ik
(HDLM-2 4 Jffd) #E47855%, Ag85B T 15 vl BEAIX
N AW, SIEIAERIE s, 2R A SR X
Bl #5 Ag85B Wk B Ty, 41 il I ys 4t A 34 o K 1 Wi
REJIHGoR, 9 Ag85BYK N 2 we/mL, T MR 40
124 hBs, ARG AR K [ R R P e, T
hn, UARZERE N Ag85SBIR LR (4 wg/mL), HWEAD
il R DL B, FEHH Ag85B X} HL 41 M i/ F IR 58
SRR A . BFSE T LC3. Beclin-1 5 P62 3
RHEBEIFA—E, ATEERI P62 5 LC3 AYAH EAE S
P62 AW AH I . PI3K/Aky/mTOR 3 2 41 it
WEENESESEREZ—, S5TEEMNEA
AR W e, BERIETOE D, HEE
SR VA R AN A v T R P AR,
Ag85B T Tl HL 4f jfd J5 , {2 #F PI3K/Akt/mTOR

fit Sk PI3K/Akt/mTOR 8 ARG . ARFFEAAG A
B, FEIGIR_EAM R ER U0 T A WS HL 5%
%, HHLAMAEA LU hR/D, ATk PIg kA
i, JFTEIRIRFEAS th 474 G B 1 & mRNA %35
e, 207 A A WEAE HL T R IA S B, K
SN SEAE AR T 53 B T 45 A% BT Ag85B Xt HL 4
JRLES) I WA ) S G A A, AR T, AT AR
SEg R 2D IR

i Lrdk, HLBJLAWNEE, ArES HL 3
EIEAHIG, Ag85B Al figif il fi i PI3K/Akt/mTOR i
B, AE HLARM A s, (EDEAM R T, P00
HEH, R TFHRHL ZbLE . BRI L RN
TG PR B S AR . Ae85B AR A3 AT A
FE R, AR TIRIR, 258 HL i
Ja . (BANHREARE . ettt PLHSEZ2A ) im
RAHE .

EE TR A BARBHEE I, R
HMREH ., BEAL; hRF. PERELES L
H. B3I XEE,;, T34, BEAEATKER
BIRA, BE A, FAKE; FTWED - XX
R FAEA A F oM.

HEARFR: FAANE N FARA LA R,

(& % XX #]
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