Advances in Clinical Medicine IfiRE2£3EFE, 2026, 16(4), 1284-1306 Hans X
Published Online April 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1641362

NANPYE 3 5 MRS 1L 8 2< B 70U 70 B -1
Ry KB B A FEBIE(ER

IR, EHFE
RS BRI R E (DR B ERERERT), 2B (R FeRT), AR Bree

ks H . 20264F3H1H: FHHW: 20264F3H24H; KA HM: 20266F4H3H

wm B

T ERRAR SR EERRE SN RERE, EAMREREES SR RRLE A
Ko AR, MEVRERILFETRIE MK BLH UM U8 (DLBCL) H F/EF Mok B . AW 9T B 72451 DLBCL A 5
IR AR RHIRAE . J5ik: BRATE %29 T DLBCLS IE % R A VR FR L AE S5 3 BF (SRGs) R IEHE . B
J&, it Cox [ HRILASSOE B A#r ik H ST HRMERE, HMET —MRREE, 8F, RIE
DLBCLAAffI R HIGIE 7 X e T 2R I RIE, HE i BENANPEE R, #RiF Hox 40 i B 3 AE T i .
Ak, BATESHT T RmARAH SERAR AL EARBEAMGTRBRETHNESR. R S5EFE4AR
HHH., DLBCLF KZHSRGsHIREEM TR . RATLEHFIH LA SRGsHE T — /MR I TS AR
B, HEHEENR, SRARAML, RRAKHSERILTRBE, EFEHBK. 5, RIATRAQRT-
PCRBIET 48R, RUINANPEZ iF. #— 5 Western blotS BT I N IR ZIESE, AENANP
IS DLBCLAIMIIA T, HSE4i B TG60/G1H. 45i8: AWM AE R T DLBCLHSRGsHI R HR
EREESIERISMERA M. Frage NSRS EADLBCLAREHETUS 292 & S 1677 iRt
A,

XA
MERIRAL, SRIBMKBAIMEE, NANP, FiS

NANP as a Prognostic Predictor Associated
with Sialylation Plays a Regulatory Role in
Diffuse Large B-Cell Lymphoma

Minghao Sun, Haiyang Wang*

School of Pharmaceutical Sciences (Institute of Materia Medica), Shandong First Medical University &
Shandong Academy of Medical Sciences, Jinan Shandong

EHAEE .

CEG|I A PR, EEEE. NANP 1E N SRR R AR ¢ 10 T30 0 R 7R 5% 4 B 40 B abk B8 whOR F5 R 43 4E F ).
I PR I 234 2, 2026, 16(4): 1284-1306. DOI: 10.12677/acm.2026.1641362


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1641362
https://doi.org/10.12677/acm.2026.1641362
https://www.hanspub.org/

VB, I

Received: March 1, 2026; accepted: March 24, 2026; published: April 3, 2026

Abstract

Background: Sialylation, the enzymatic process catalyzed by specific sialyltransferases, has been
implicated in the pathogenesis of various malignancies. However, the role of sialylation in Diffuse
Large B-Cell Lymphoma (DLBCL) remains undefined. Herein, we aimed to investigate the sialyla-
tion-related signature in DLBCL. Methods: We initially analyzed the expression profiles of Sialyla-
tion-Related Genes (SRGs) in DLBCL and normal samples. Subsequently, we identified prognostic
genes and developed a risk model using Cox and LASSO regression analyses. Next, we validated the
expression of prognostic genes in DLBCL cell lines. We then knocked down the NANP gene in DLBCL
cells to explore its impact on the cell cycle and apoptosis. Furthermore, we examined the differences
in immune cell infiltration and chemotherapy sensitivity between high-risk and low-risk groups.
Results: In contrast to normal tissues, the majority of SRGs exhibited dysregulated expression in
DLBCL. We have identified and utilized seven SRGs to develop an accurate prognostic risk model.
Notably, individuals classified in the low-risk group exhibited reduced mortality and prolonged sur-
vival in comparison to the high-risk group. Following this, we employed qRT-PCR to validate our
findings, uncovering a marked upregulation of NANP. Subsequent Western blot analysis and flow
cytometry assays confirmed that the knockdown of NANP led to the induction of apoptosis and cell
cycle arrest at the GO/G1 phase in DLBCL. Conclusions: Our study elucidates the dysregulated ex-
pression of SRGs in DLBCL and their correlation with clinical features. The risk model we developed
is anticipated to establish a theoretical foundation for precise prognostic stratification and immu-
notherapeutic assessment in DLBCL.
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PRIEPER B 40K (DLBCL) B TR E #F &k B (NHL), & H B itk A0 R A= B 540 1 1)
— SRR 1. VE B WL B 4UMIbk R, DLBCL £ & BT A ik VR 91 1) 30%~40% [1] [2]. %
iR B AR 2 e . B s AL S M B R R AR, AR TS AN EE[3]-[5]

H I, DLBCL —Zkbriftiay7 N R-CHOP J7 %, HIFI % myiBt & mimiie. 2R WA KEIWS
WIers . BMERZHEIRTT, 5H 2 30%~40% EE TEIRITJa 5 4 R 25 80 K (6], X S 1)
TGN ZE 3] B, S HTa )75 Z I A Re i A mi Tl V6 T 7 25 SR RS 440 U5 A8 . 13 B 9K 2 DLBCL
BERIIBIENLR, HARE B S ERNAYT RS, RUAIIERE ., e B3 s 1L 7 .

HER R (SA) & — 2 9 IR R T (MR F AL b, 605 20 40 PR ZREMIFT AW 7] [8]. TENZ RN,
N-Z Bt 2 Z IR (NeuSAc) N EERIATL A, WIRMERER = KIZOATAED Z —[9]. MEWRFR LI 74 57 1
IR T, KB R IL N B B HE R AR L ORG AR, TR 2 e 0N [10] [11],
AL FE M A A A A B R ) S B 45 R
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SR IR TR, MERIRI S S 2 MR E MR I R Ak e, AR B RE(12]. SSEMRE[13]. BlR
SEBRIE[141 UL AT A LE (HCC) [15] MEMRRR POHE 2 1 15 M R e 16 Mg 1) A 7K1 5 _E 3R R 1 T
VMR, S A BN bR S RNG ST L AT

FERR U, DT IESE o, MRV A AT T i T2 Bt iR 4 S G B L SRR PN 5 1R AR RE T
T AR T S A2 AR [16]-[18]. AEBARE, HWITER, RIS, ST6Gall HIFIA T
BEACHEIMEAE (1910 AT, MERRRALAESRIEMEK B 40 Ltk EU8 (DLBCL) F IAE RIS Z IR AT T, HZ
5z R B AR ) B AR 7 AL S R AR s O a f it PR R .

LR LR, WERIRAAE R A R A SR IR — IMEAR AR R TR AW SR 1R PR
B itk () (DLBCL) &6 3 H Ml R A AR S 2 AT (1 KU AR AR 5 737 AR, LPRSSS MR A R V6 9T B
T IS . BATIE M 1% BRI 5 o BEA IR < 1] AR SR EG, IRt — 2B 7T 1 MV IR AL AT DR 2 [A]
X IR A B (TME) RIFE T, B A2 DA 0 10 e VR A ) A VR S 7 IR R BT S

2. MR ERE*E
2.1. BIEWE

RIS B 2 M bk E2988 (DLBCL) 8 P e s 2H 54 SRR T DR 2R 35 i (GEO) o AR 97K A5 RA 71
(GSE117556. GSE181063) 55&1EFAS1(GSE32918. GSE181046)73 MIHEAT P B8 IE A AN ERIRIE . Ao HE HdE B
H R A A RIE T RIGTE SR . N ARG e R IRAH IR, AT A& AP : s
RIAAR(GO) 5 MR FR 1k BL A S5 2% H (I GO:0097503, MEVRER{L). KEGG ¥HE g A4 & i 5 i
(hsa00603 hsa00604). NCBI Gene ¥#f 2 RN “MERIRIG LN B8 “MERIREG” LA, DRSS
B AW B CMP-MEEYY R 18 IR R R ) I BE TR o A BT R 2 S, FE3R15 110 4> SRGs (£ A,
HALThRE T Rl METERES . s B, A IRBISZIRZE K], DA KRR B 3 R AR 1 PR
AHIFFUAE FH NS 0 B (HPA) B FEB6AIE SRGs 7RIk L 45 L AEEE 73 Sk BB (NHL) 2 1 RIE K P

2.2. EYEEESMT

T “limma” B AF R B HEAT 0 B e S AR AL PR 20] . BUERTRKHEN p<0.05, Houb¥ 2 fi
BWAE(og2FO)ZENHA > 1. KA “venn” 3R X 2 5 3R 1A FE K (DEGs) H 3L A 3 R AT WAL 23 AT o
MN.F “ConsensusClusterPlus” FAFELHEAT R HT[21], Halad =m0 AT (PCA)YRT TR 45 T AT 30 IE -

BEJ5, FIA “survival” F1 “survminer” #4-f0.2: ] Kaplan-Meier A7 M2k, 18T “glmnet” 3 fF£
AT LASSO Cox [BIH 434122 o HRHH T 5 455 284 (1) RS D143 A7 25, 4 5835 70 4L b4, SR “timeROC”
B AL IE T 2 TAEFFE(ROC) 20 AT AR B Y 1) T e At B2 (23] R “ggplot2” A2 S A o
BRSO Hr B AR SR M VR AL A L R (SRGs) 3R 3A 1 5 BB i RS AE 22 8] A AR e

AT R T I T 2 AT R S, T IS RS RINres] 10 20 3 a7
(OS)IHERN 2,  LAVEAh 71 2 I i m] SEME

L “clusterProfiler” AL[24 %8 XU 2H (Low-R) -5 1y XU 2H (High-R) [B] ) 22 57 3 2k 2 DR gk AT 2 (R A
R (GOYFI T ERHL R 5 2L R 4 B L& H(KEGG) DR & & /. 5T MR A 55 (TME) H 509 2 A LU 451
KH “estimate” L[25]11H V45 ESTIMATE V5 KR 4% . il CIBERSORT Hi% 1T DLBCL
FEZS A G 328 A0 T BRI /KT, R “oncoPredict” £4[26 Tl 25 P BiUse i -

2.3. AR SN
AT A S A 5 S SR AR AP LA % R L(PBMCs), i B 28 s [ . di i R ks
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TR 37°CL 5% CO,y B R(E BVEN A2 BT 40 R 35058 1 5 5 BEE 57 51 (STR) 4 AL kAT
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2.4. RS

15 75 251 24528 7] (P )Y siRNA SEHL NANP [R5 (KD), LA siControl 1 AR HXT . BT siRNA
HIFHIVEILZE A3 4B A b/ b 1 ) i e 0 IH 15 3T

2.5. IMRHAEBWEFRESEHER M (qQRT-PCR)

qRT-PCR 73 H7 7 42 JE A IRIE 7827 ) 9Tk 77 153847« v QRT-PCR SR8 43 B — 5 fL.. qRT-PCR 5l
W BIvE R Ads

2.6. EBRENERSE

B R EVIE S BT R AT IR TE[27 I TR T iR AT o DURTEAE B R AS . A Imagel BPFRT
PEEM LT HEAT LT, R t RIS IEAT e vk 22 0. Pl sk e B =82 AL,

2.7. FNAMAR D

KF ATTUNE NXT it 5040 2 X (Thermo Fisher)if ik it 204 B A 4 A 4 i & 3-S5 R T2 8 T A D B
DLBCL il 5% PBS Wl Pk 5 & T 4552, M 5 uL Annexin V FITC #1 5 uL PI/RNase (BD
Biosciences, &, 556547), #EHFAL 15 380 5 AU 40 & 3H BT, 4HMIZs 70% LB %€  PBS
Pk, fNA PI/RNase (BD Biosciences, 550825) 44 (4 30 73 J5 #EAT A . T sLie iy 8 =E 1, #
VEIRFE S AT IR 771

2.8. Giit o4

FT A Giit 75 M 448 B GraphPad Prism (9.5 JRA) & R BAF(4.4.1 [RA) FE L. B VEKFEREW T
p<0.05; "p<0.01; "p<0.001; ~*p<0.0001.

3. 58
3.1. SRGs £ DLBCL FHIRIAZH B R FIRMEELEE

NPl SRGs 7E DLBCL HHIER, FATRG /M T 110 4~ SRGs 1E 8 # 5 1EH AR 1R IER A,
J£ M GEO il GTEx ¥ N, 7 s mRNA $s. 270", GSE117556 Al GSE181063 BA4I ok
ZHOE N EIFRIE I AT(A)). Bl G X 21k J R 1) SRGs #EAT— B0 2R M LUR AR T L IR R = o
A k = 3 MR ZETT SR, DLBCL BEH I N =ML R (PCAYIRIE | =R
] 35 22 (B ALB), 18 AL(C))e FRATIE—2DVFAL T =4 RLAAAIHOS) M ZE R, HMEENE, —
IR L 428 DLBCL B TG 5 SRGs RIBAAEEF KME(p <0.001) (K] A1(D)). 5L, SRGs EikK
U K KU 7= IR SRGs Rk K TE DLBCL H R 8 S5 A

3.2. SRGs F R FHER R S18E

AW LL GSE181063 ¥u¥E FEAE Nl -4, GSE32918 Al GSE181046 ¥u¥i FEAF NI IF4E . i 8y &
52435 Cox [EIAHT VA 2 S RIAFEE M TG ME, 2T &t A EimiEd 7 AN EEF(B3GALT4.
B4GALT4.NANP. SIGLEC7. ST3GAL6. ST3GALNACS. ST8SIA 1)k 2 il J5 KU A AL (1] 1(A), 14 1(B)).
KREE AR KKIES = (—0.057 x B3GALT4 Fik ) + (0.145 x BAGALT4 #ikH) + (0.213 x
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pvalue Hazard ratio : i e—
|
B3GALT4 0.049 0.944(0.892-1.000) p.-{ 2
' 3
B4GALT4 0.022 1.157(1.021-1.310) —— ©
1
NANP <0.001 1.237(1.103-1.388) D o—m— § - ; . :
-8 -7 -6 -5 -4
|
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] 14 14 14 14 13 13 13 12 108 4 3 2 0
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1 4
| g 2
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Figure 1. Establishment and validation of the SRGs prognostic signature
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NANP FiL &) + (—0.132 x SIGLEC7 FiX &) + (—0.058 x ST3GAL6 FKiL &) + (—0.126 x ST3GALNACS *
IAEE) +(—0.152 x STSSIAL KA &), BEEHRHERETED AL E0K DLBCL &2 70 AR AR 2H (Low-R) 5 &
A 2H (High-R) o J T MER B AR TS A AY , J8 I KB V73 AR AR 8] B AR A RS TR AL P 2H 70 22 e (1)
1(C), B 1(D) R A2(A)~(C)). BEELEFKIL, Kaplan-Meier 2E7F #h 25 5 m Il 2R84 5 WIE A FP AR KUK 2
DLBCL H# 1AL I(0S) 1 B2 e K( 1(E) & A2(A)~(C)). ROC HhZk FHEFIERRE, % 7 FE KBS
RRAE T B3 T s A AT SE TR RE (] 1(F)). LA RS5RFRE, 7 L X UF2 % DLBCL B# A s
TR E -

3.3. MKE#E S DLBCL B& 24 FRRIGKFEFHENE XS5

RGBSR S DLBCL &35 I PR BRARFAE A G, AR ES (<65 & 52>65 %), B ik, Mt
JET A, 1L, 1L, IV )RR, 2070 B . A2 IR, TR REAFE B MEREM: | 2
Ft, A ZH DLBCL 3% s A A7 3 825 5 TR (] 2(A)~(D)). EARER R, I EAE
>65 % J M-IV B0 ZH AR g S A8 55 28 v/ T <65 % L I ZH (1] 2(E)» B 2(F) 2 [ A3(A), ]l A3(B)).
FREE RF I Z XA AT DLBCL &35 Fil /5 BA r SRRl e . th4h, ZHE Cox HIEZHT EIR
ECOG W4+ WP X AF#5 DLBCL & B A7 AR (p < 0.001, ¥ 2(G)). ZREFHE. . BIAE
RS WS B ECOG P43 TP V43 A B P23/ 48 1 Tt DLBCL il (R i 152 B (5] Ad(A)). RN Z
I STV A5 P T &5 SR 5 SEBR W INAE B A R — EE(E A4(B)~(D)). 25 BRI, AR50 45 3R R P4y
JE TN DLBCL I R4S R I B B b o

3.4. BREASRREAEREREREYFEIIZN LB

HNIRNIRFLE SRGs AR AEYI =TGRS, FRATN U 20 -5 1 AU 4L 18] 1) 22 S RIB B KEAT GO A
KEGG ®EHEHT. RER, SEHNEFERFEEET T HAMRIGHE. T MiEh. e EeE
1E[ARE M PD-L1 Ko OB B AE e N ARSI (14 3(A), &1 3(B)). HIBEHHEN] SRGs 7E MR A 5E
(TME) ) 5 1 4% o R 4% A P o

#t— K ESTIMATE HiLiFf TME HFRIMIR4iE . %eiF4r & ESTIMATE 4. EAERN
&, SIRASAAML, &R 2 IERN % iT 50 5 ESTIMATE V57, RIS BE S = s 4t i, 2
7 fe AU 20 G e A0 IR T AP BRI, X AT BB S B 22 101 A DR (1] 3(C)~(E)). B 5 il It ssGSEA 4 #1H
21 1A) e Re 4N B P B E O LR b, R B BE M Al B M T 4 PR(Tth). CDS8' T 4HAE. A% 4N A K 4 i 7 X
Wi R E SR, 1M B AR AE KA (& 3(F). £ib, WFFEE SRR RS IE 7 5 e
TR YIRS, e AU 2 I 22 5 P P 2 PR 1 T R S BUR TS AN Rl R R 3R

3.5. 47 NANP /£ DLBCL BB EE MRS

BATE SR HPA $0d B30 IE T U5 AH OGBS PRI 7R IE 6 bk B2 45 5 4R 8 7 &bk R (NHL ) 4L [ 3R I8
Ko G5 SRR, NANP 78 NHL H b 320k H 58 15 AHK, T SIGLEC7. ST3GAL6. STE6GALNACS
K ST8SIA1 2Kk . B3GALT4 5 BAGALT4 1E HPA ¥ vh A W R R iE Z F (8 AS(A)~(G)). FEJE
it qRT-PCR SZEGIGAIE T 40 I AN 40 i (PBMC) & DLBCL #Hiffd & (Farage. OCI-Lyl. TOLEDO.
HBL-D)H i 3K (R IEKF. 455%8iFS2, 5 PBMC ALk, DLBCL #Hffirh NANP FikEET &,
SIGLEC7. ST3GAL6. ST8SIA1 FiXHIRFEML, 5 HPA H¥sESS R —E(E 4(A)~(E))-

RS R AR NANP 7£ DLBCL KA KR Al Re R CBIEH . AT PBMC 2 DLBCL #Hiffl &
(HBL-1. OCI-Lyl. Karpas-422. SU-DHL-4. SU-DHL-8. TOLEDO. WSU-DLCL-2)i47 2K [ i ElzE 5256,
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AR 8 Cox Al 7347 -

Figure 2. Correlation of the risk model with overall survival and clinicopathological features in DLBCL patients
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Figure 3. Immune infiltration and biological processes in the high-risk versus low-risk group
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Figure 4. Identification of NANP as a novel prognostic biomarker in DLBCL
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Figure 5. Knockdown of NANP promotes cell apoptosis and induces cell cycle arrest
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Figure 6. Assessment of chemotherapy sensitivity in the high-risk versus low-risk group
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Table Al. The list of SRGs

%< Al. SRGs 5%

Genes
ST3GAL1 ST6GALL1 GALNT1 GALNT7 MAG
ST3GAL2 ST8SIAS GALNT2 GALNTI10 SIGLEC14
ST6GALNACI1 ST8SIAL GALNTS3 CI1GALTI1 SIGLECI11
ST8SIA3 ST6GAL2 GALNTS GALNT16 FCNI
ST8SIA4 GLB1 GCNT1 GALNTI11 SIGLEC7
ST8SIA2 SLC17AS B3GNT3 GALNT17 SIGLEC9
ST3GAL3 GNE B3GNT2 GALNT14 SIGLECS
ST6GALNAC3 SLC35A1 B4GATI GALNTI12 SIGLECLI1
ST6GALNAC4 NANP SLC35D2 GALNT4 AGRN
ST6GALNAC6 NANS CHSTS GCNT3 SIGLEC16
ST8SIA6 CTSA GNS C200rf173 SELE
ST6GALNACS CMAS CHST6 B4GALNT1 SELP
ST3GALS NPL B3GNT4 B3GALT4 SIGLECS
NEU3 B4GALTS CHST1 B4GALT6 SIGLEC10
NEU4 GALNT6 B4GALT4 GM2A SIGLEC12
NEU1 GALNTS CI1GALTICI1 HEXA CD22
NEU2 GALNTI13 GALNTI18 HEXB ADIPOQ
ST3GAL4 GALNT15 GALNTL6 ABCA2 CD33
ST3GAL6 GALNTLS GALNT9 ITGBS8 SIGLEC6
ST6GALNAC2 B3GNT6 GCNT4 CLN6 B3GNT7
CHST2 SLC17A4 SLC17A2 SLC17A3 SLC17A1
CLIP3 EPDRI1 PSAP RTN4R
Table A2. Cell lines
F? A2. AR
Cell lines Source Identifier Cell culture condition
HBL-1 Bluetbio RRID: CVCL 4213 IMDM + 10% FBS + 1% P/S
OCI-Lyl MEISENCTCC RRID: CVCL_1879 IMDM + 10% FBS + 1% P/S
SU-DHL-4 iCell Bioscience Inc RRID: CVCL_2206 RPMI-1640 + 10% FBS + 1% P/S
SU-DHL-8 MEISENCTCC RRID: CVCL_1889 RPMI-1640 + 10% FBS + 1% P/S
Karpas-422 ATCC RRID: CVCL 1325 RPMI-1640 + 10% FBS + 1% P/S
TOLEDO MEISENCTCC RRID: CVCL 1168 RPMI-1640 + 10% FBS + 1% P/S
WSU-DLCL-2 Procell RRID: CVCL 1902 RPMI-1640 + 10% FBS + 1% P/S
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Table A3. List of siRNA sequences
& A3.siRNA 51513

For siRNA

Sequence

siControl sense
siControl antisense
siNANP#1 sense
siNANP#1 antisense
siNANP#2 sense
siNANP#2 antisense
siNANP#3 sense
siNANP#3 antisense

UUCUCCGAACGUGUCACGUTT
ACGUGACACGUUCGGAGAATT
GGACUUCACAUUGGGAAGATT
UCUUCCCAAUGUGAAGUCCTT
GGUCCGCCUACUUCUAUUATT
UAAUAGAAGUAGGCGGACCTT
GCAACAGUCUGGAUCAAUATT
UAUUGAUCCAGACUGUUGCTT

Table A4. List of primer sequences

= A4, 51HFFITIER

For qRT-PCR
human NANP FOR
human NANP REV

human ST6GALNACS FOR
human ST6GALNACS REV
human ST8SIA1 FOR
human ST8SIA1 REV
human SIGLEC7 FOR
human SIGLEC7 REV
human B3GALT4 FOR
human B3GALT4 REV
human B4GALT4 FOR
human B4GALT4 REV
human ST3GAL6 FOR
human ST3GAL6 REV
human f-Actin REV
human f-Actin REV

Sequence
CTGTGTGATGGTCGGTGACA
TGTAATGCGGAACTGGGGAG
CCATGAGCGAGGACGCAA
AATGTCCGTGCCCAGTTCTTA
TGAAGACAGGAACAGAGCCA
TGCTACGCAGAAAGTTGGGG
GCAGATGATAACCCCCGACA
AGGCTCCCCCTTATGAAAGC
TATTCTTGCTGGGAGAGCCG
CTTTAGGGTGAGGTTGCGGT
AGGTGAACGCAGAACGGATG
ATGCACCAAACCAGAAATCCAC
TTATTGCCATCACATTGGCGT
AAAGACATGGTGGCATTCCC
TCATCACCATTGGCAATGAG
CACTGTGTTGGCGTACAGGT
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Table AS5. List of antibodies

= A5, miRTIFR

Antibodies Source Identifier Dilution

PARP Cell Signaling Technology Cat# 9532; 1:1000
RRID: AB_659884

Cleaved-PARP Cell Signaling Technology Cat# 32563; 1:1000
RRID: AB 2799024

Caspase3 Cell Signaling Technology Cat# 14220; 1:1000
RRID: AB 2798429

Cleaved-Caspase3 Cell Signaling Technology Cat# 9664, 1:1000
RRID: AB 2070042

S-Tubulin Proteintech Cat# 11224-1-AP; 1:1000
RRID: AB 2210206

NANP Proteintech Cat# 12519-1-AP; 1:1000
RRID: NA

HRP-Labeled Goat Anti-Rabbit IgG (H+ L) ZSGB-BIO ZB-2306; 1:15000
RRID: AB 2868454

HRP-Labeled Goat Anti-Mouse IgG (H+ L) ZSGB-BIO ZB-2305; 1:15000
RRID: AB 2747415
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