WL R R i (R A AR 2026 4F 4 H
JOURNAL OF ZHEJIANG UNIVERSITY (MEDICAL SCIENCES) April 2026

Open Access DOI1:10.3724/zdxbyxb-2025-0646

- LR -
B 4 P PEAD, Z Ak vl 5 D R G I

& BLEERFAZ, R, AR

1. LW E 2 K2l E ¥, #rT 4t 310053
2. WL B 2k A B R, # U A 310053

(8 E] a0 RKEAMEANLEBAIRNFLAELELEPHRAEER, Fk AR
Cre-LoxP % %a#) 3% B 2m J0L4% 511 Ube2m J& B 3Lk #9 CDI19™" Ube2m™ 1 ., A B %
A 89 Ube2m™" 1) R AR A B 3T B& 2 ) KR 4E B RRAR ML 3 R 4- 55 2k -3-0 Ak
KT B (NP)-Fg % #E (LPS) .2, 4- =% & K JK (DNP) -Ficoll = i) B AR #i b 42 R
NP-x 7 #+ 2% & (CGG) \DNP-A U e 35 2 & (KLH) % 52 4850 > R, KRR B 0%
B R I A M) P & R4 R B KR 5F 23 NP-LPS #= NP-CGG %, 7% 42 49 /)
Sl X g I AR A M AR AR 2 & Wl Bk gl e AR dm R R BE 3 tm R e
ORI FOMIFEES BT EE T, %%, HRBALE, Ube2m sk )&
FE 4% NP-LPS %% )& , 3L NP %98 3% & (Ig) G2a . 1gG2b  1gG2c  IgG3 4tk K F 3
B 4% (39 P<0.05) ; DNP-Ficoll % 9% J& , 3. DNP & £ IgG 34k 7K -F 35 4K (35 P<
0.05),IgM K-F & B &A% . NP-LPS %% J& Mk & & & 708 Btk & 2a e B 40 %
R 2m e B NP 45 51 b 3 2m i o 4] 33 80 (3 P<0.01) o 5 2 BB 2B L%, Ube2m &% /)~
R A% NP-CGG 3 DNP-KLH %.9% /5 , 4T NP 338 DNP IgM Fo & £ TG 3k K-F 3
A& (3 P<0.05) , LR B 3R 5 5 T 44k T ot I8 fe e B 5 £ £ 57 . NP-CGG %
B G PR B 3 2m R B NP 4% 51 M 3 2m i, NP 45 51 28 8 F 5 B bk & 2m i Y A51) 34 088,
(3 P<0.01), %4 & Bafe i iREmF KA T 2 E DR IEBIRAR Bt
IR T A BRAR B P AL R 84 T T 8 -, B R 4R AR R B SR AR U

E3:350 PLZE AL ; Ube2m; B itk B 28 B8 ; P AR AR 1M 30 R 5 3F P IRAR B 30 R
IR

[HES>ES | R392.12 [ SCHERFRAERD | A

Endogenous neddylation in B cells regulates immune responses

WA H 8 (Received) :2025-08-20 & 8R A1 H ) (Revised) :2025-09-22  $%3% H ] (Accepted) :2025-12-12 4 T4 %
H 41 (Online) :2025-12-30

E£TH (Funding) 477148 A A& BFE 34 (LQ23H270005) 5 Wi B 25 K 2= R R H (2021RCZXZK12) 5 WL =
R AR A 42 (2024 YK 13)

8 —1E& (First author) 4> &, W0 LAFSEAE , FENFERIESDIFY , E-mail: zyyjinxin@163.com ; ORCID : 0009-0007-0119-
378X

815 1€% (Corresponding author) ;i B , BIFEAF5Y (1, 8 N e 22157, E-mail : zhoumingqian@zemu.edu.cn; ORCID «
0000-0002-1232-0912



£ 322 - WITT R 224 4R (BE 24 /) Journal of Zhejiang University(Medical Sciences)

in mice

JIN Xin', ZHU Luyao’, ZHANG Lizhi’, CHEN Tianhang', ZHOU Minggian' (1. College
of Basic Medical Science, Zhejiang Chinese Medical University, Hangzhou 310053, China;
2. School of Life Science, Zhejiang Chinese Medical University, Hangzhou 310053, China)

Corresponding author: ZHOU Mingqgian, E-mail: zhoumingqian@zcmu. edu.cn, ORCID:
0000-0002-1232-0912

[ Abstract | Objective: To investigate the regulatory role of endogenous neddylation
in B cell-mediated immune responses. Methods: B cell-specific Ube2m knockout mice
(CD197™"*Ube2m™") were generated using the Cre-LoxP system, with littermate Ube2m™"
mice serving as normal controls. Mice were immunized with thymus-independent antigens
4-hydroxy-3-nitrophenylacetyl (NP)-lipopoly saccharide (LPS) and 2,4-dinitrophenyl (DNP)-
Ficoll, as well as thymus-dependent antigens NP-chicken gamma globulin (CGG) and DNP-
keyhole limpet hemocyanin (KLH). Serum levels of specific antibodies were measured by
enzyme-linked immunosorbent assay (ELISA). Flow cytometry was used to determine the
proportions of splenic germinal center B cells, splenic plasma cells, and bone marrow
plasma cells in mice immunized with NP-LPS or NP-CGG. Statistical analyses were
performed to assess differences in immune responses among the groups. Results: Compared
with controls, Ube2m-deficient mice showed significantly lower levels of anti-NP
immunoglobulin (Ig)G2a, IgG2b, 1gG2¢, and IgG3 after NP-LPS immunization, and
reduced levels of all anti-DNP IgG subclasses after DNP-Ficoll immunization (all P<
0.05), with no significant change in IgM levels. The proportions of total splenic germinal
center B cells, total bone marrow plasma cells, and NP-specific plasma cells were also
significantly decreased after NP-LPS immunization (all P<0.01). Following immunization
with NP-CGG or DNP-KLH, Ube2m knockout mice exhibited reduced levels of anti-NP
or anti-DNP IgM and all IgG subclasses (all P<0.05), with antigen-dependent differences in
the timing and extent of antibody reduction. After NP-CGG immunization, the proportions
of total splenic plasma cells, NP-specific plasma cells, and NP-specific germinal center
B cells were markedly decreased (all P<0.01). Conclusion: Endogenous neddylation
deficiency in B cells broadly impairs immune responses to both thymus-independent and

thymus-dependent antigens in mice, and its regulatory effects are antigen-dependent.

[ Key words |  Neddylation; Ube2m; B lymphocyte; Thymus dependent antigen; Thymus

independent antigen; Mice
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[ GER&IE ] #HBIET 292 (helper T cell, Th 28 itL ) ; 5 4L 4R (cluster of differentiation,
CD);2,4-=#% X X 3 (2, 4-dinitrophenyl, DNP) ; 97 7 & & (ovalbumin, OVA ) ; & 3L
A 3 %% & (keyhole limpet hemocyanin, KLH ) ;4-% & -3-# & 5K Z Bt & (4-hydroxy-3-
nitrophenylacetyl, NP) ; 2 & ## 2k %% & (chicken gamma globulin, CGG) ; #§ % #% (lipo-
polysaccharide, LPS) ; 2 2 /& & %& & (bovine serum albumin, BSA) ; 3£ &2 & &
(phycoerythrin , PE) ; 3k 4% it & 14 4 B (horseradish peroxidase,, HRP); . & 3%k & G
(immunoglobulin, Ig) ; B B% %, J& &M X % (enzyme-linked immunosorbent assay,
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ELISA) ; v ¥ 3 8% 3K B (tetramethylbenzidine , TMB) 5 7+ &% B2 3¢ % % (fluorescein
isothiocyanate, FITC ) ; Bk 82 3k 2% # & (phosphate buffered solution, PBS) ; BCL-2 48 &
YA am pe st = P A% @ (BCL-2 interacting mediator of cell death, BIM)
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Figure 1 Serum levels of NP-specific antibodies in NP-LPS immunized mice
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Figure 2 Proportions of B cell subsets in NP-LPS immunized mice
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Table 2  Proportions of B cell subsets in NP-LPS immunized mice
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Figure 3 Serum levels of DNP-specific antibodies in DNP-Ficoll immunized

mice
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Figure 4 Serum levels of NP-specific antibodies in NP-CGG immunized mice
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Figure 5 Proportions of B cell subsets in NP-CGG immunized mice
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Table 3  Proportions of B cell subsets in NP-CGG immunized mice
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Figure 6 Serum levels of DNP-specific antibodies in DNP-KLH immunized mice
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