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Differential proteomic analysis of nonunion and normal
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Abstract

Objective: Through differential proteomic analysis between nonunion bone tissue and normal bone tissue, we aim to identify
significant differential proteins and provide a basis for the occurrence, development, and treatment of nonunione. Methods: Total
protein was extracted from 3 cases of nonunion tissue and 3 cases of normal bone tissue. After quantification, an equal amount of
protein was taken and subjected to reduction, alkylation, and enzymatic hydrolysis steps to become a peptide mixture, After peptide
fragment mass spectrometry detection, mass spectrometry spectra are obtained.Finally,the qualitative or quantitative information of
protein in the sample can be obtained by analyzing these mass spectra using relevant software. Results: A total of 6 samples were
tested and quantitatively analyzed in this project, and 24182 peptide segments were identified, belonging to 4510 different proteins.
A total of 515 significantly different proteins were screened out. Conclusion: There are significant differences in proteomics between
nonunion bone tissue and normal bone tissue, and these differentially expressed proteins play an important role in nonunion.

Keywords
Nonunion;Bone;Proteomics;OSFT;Lipocalin

BAEHRASERERHREREGRAFESH

IR i el KRS SRV
OB A m T D EBEE R, T - @ik 225k 432000

=
BRY: @3 FREMARE EFHFAREF RGBT, %ﬁ.aﬂxi’é Ba, AERENEA . RRERETEFRBR
¥, FiE: 230 REFHRRIF EFFAERRLEG, Eﬁ%aﬁé%ﬁﬁ\ﬁgw\%ﬁ%ﬁﬁiﬁﬁ

ﬁ%%%,%&ﬁm%ﬁ%ﬁMHﬁﬁﬁ%g,ﬁé&Lﬁ%%ﬁ#@ﬁL%ﬁ%E%Tuﬁﬂ#m?ﬁéﬁ%iﬁﬁi
2128, R KT A XA REATT N R E \ﬁgﬁﬁvﬁwmwkﬁa,%f%wanmﬁa HE sk R515
MNEFEREE, B8 EEFORAFTREREAREEFRAREFTHNR, ZLEZFBRAREFTAEPLAEETER
R,

ES 40
FARE; FMR; BORASE; WA WEAKRAT; BRERES

18|= SRR T AR T, MR DT
B Y B AR 2 (Nonunion) , RAREHTES SRR I TR, BRI, ARSI

S e BRI, A R A T T

RHRTTIE, LR i BT, JEEUE T BT a0

RSB AT Sy, BB AR LR — . Sttt

4939, BT R e, S, By 2 MRS TE
BT TS, (BB B, . 2.1 SRIRKRA. EERA. (LG8

PGB, RIS . RO RIS, PR H 2022 47 1 A % 2024 47 12 AUCSE TRDFHCR
I EE R OERER, bR
[£$TE] SREREIINE (JIBE2. XGKJ2022 ARPAFERAT -80 [EVKFE(RAT. T I dEimfren, =

BB, = Q-2 ) EEEEL | SZE 2. BEE L.
FEEIE Sigma-Aldrich, T3UERE, % LEONL, 8
[fEERET] g (1983-) , 5, PEWBBERA, W iRy, FHORUEEFIKEK, BCA EIRE R

T, MEERIHR. MG S E A TAEY), JRReiha U A RedL, BaEC

010018) o

175



Tl REFRE - £ 08% - 09 # - 2025 £ 09 A

T AT W E RTINS, E AR S (W E Agilent,
UltiMate 3000 £4 7+ 5 %401 AH €4 15 14 | Thermo Scienti fic,
timsTOF Pro [F{1%{Y I E Bruker Daltonics, 4471 C18 fiifE T,
ZNF C18 4y HTiEgH AUROR.
22 EHIEW

SIS B RE S R I AR R, (8 FHAL SRR SOkt
IR EINES . SR A TEAELCIE, BOMERG
BB, RAWERTTEES BER & A riise. &
TR ER, FH BCAENEELKRE. SRR
A E e, WEIRZ Rt TheY). T RInAZ%LE
BV N, BORER I LA TR, BT R -20°CHRAF
2.3 ik

PE S BT RS RS (B UltiMate 3000 RS LCnano 2k 7%
#H ( Thermo ) E2Hk timsTOF Pro (¥ (Bruker), Fii% ) dia
PASEF A # 1 T78E R4, FIH timsControl #H#1T dia
PASEF &0 LI .
24 BIREWRR

JE 45 ¥4 §2 {# Fi] DIA-NN ( DIA-NN-v1.8.1) %X {4
library-free mode FE1 75347, #u 2 (5H FARVEHEZE /& M Uniprot
NEY Human & PP IEHRER R SEEZER FHBNAILE
E AT (S B 8 F MaxLFQ & 7 IH— (b AbFE
2.5 HES

fé Fl DIA-NN 2 22 45 5 “pg._matrix.ts v Y5 E
HATEAFACEFNER ST, BEDE—NHFHI 50%
FEmENERETEEnE, B e RER P E/N
TR BEAMANER, ERNIIREFEREM GO,
KEGG. EggNOG. Pfam. UniProt H1 [l 41 Jifd 52 {37 45 4R 22
PR, STha /RIEIGI R R SRS =5,
FH STRING #tia 251 78 M EAE RSSO 5HT -

&R

I EELRER
AIFE 4t 6 NREF ST TRINATE RO, ST
£ 24182 :kBE, BT 4510 MAREEN.

3.2 ERFIEHM
-0.585, 0.585
a
3
= I TRt RO P - S
1
0

0 3 6
log2 FC

B1E=RERMLE

176

% 5 E H K L R R R SR TR R AR
PARIRBI NG S58EE, HmitERLERNERE.

B R on—MEREIMEOR, BBRIORA
[AIZHIR) 2 5545 (log2 FC) , PBIRBRIZELNERT
FhE, AIIHLFE 515 MEEERED.

33 EBRSEESM

GO ( Gene Ontology, ZEEAMKIS ) IERSEESHT ,GO
Aoy A 32, A RIERIERS>F-IhRE (MF) | Frib4miefir
H(CC) . Z254dE (BP) . HRSEESHTEKE
EHWEREMATERG, MHFERIINFRAESER
B INERLE R AT
3.4 BAEME DT

STRING ¥ FEh & B RET ZMEREEER, &
HuifE ARz . GERemNEAZENSS I TR, &
I H AT STRING i85 #7 22 S8 1 i B L L VR 4%,
il 2 AR

c8G
c2
cTsz

8A
Go 2 ciqc

KLKB1 SERPING1
HLA-DRB1 Degree
pony/ /LIRS crn ~C108
F2 C4A . cy CARA o 10
SERPINDL o, cTsG
ITIH3 HRG GC s
LAMP2 o 20
Drad SERPINC1 g ST ax
HPX
Cer a1 HLA-DRA o 30
SERPINA4 AP‘?:;_M aom KNG oo Lceet
LB VWE o a0
s S5 = ™ om MAP2K1
I S A ) © %0
vim
secenor 0N S TGFBI LMNA WHAB Log2 FC
COL3AL & - SRLes2 EZR g hs
z COL6AL cbca2 EP300 - .
YWHAZ
. coLeas o uems 2.5
posTn ~ THES4 2 .
PENL
MDC1
RPL7LL RELPO 0.0
MRPL1 SIPRL
EIF4A3 TRIM28 -2.5
TSFM ot MAD2L1
MRPL17 HNRNPA2B1  SMARCAS . -,
POLR2E
MRPL58 BELS, BTF3 CoteL
MRPL1S ° EIFaal
MRPS6 HNRNPM

NXF1
MRPL11 SNgPE b

& 2 ZCGG/GBL Degree

ZCGG/GBL ®HP T A— M EREH (GBL #REN
BN, ZCGG FRIEFHBEHL) |, TR ZELTRN
ANE A Z B D RN A e e E LA EE A, T
REGFRZEONERGEEL TERNTUFREEMZ
HRE RS, AR TR E RE AR 2 AR AL
FAAERY)R A N EEER .,

4 Fig

MNEANECFERENR, EEOTHBEERD,
HEBCEAMNE D RAY T H TSR, E0RA
(proteome) s E—E 51— MREE Al A= = = O i
BFEARY, BEARAFEMERDIT, FIEY2m, K
FKERMEREARAF SIS EARER, ANENES
IEEEHAGERARRE, AmEH 515 M eEEREN,
FEPEIE AR, A aEaiiigA 1 1 | IBissEn



TR EFRE -

$08% - £ 098 - 2025 F 09 A

2. MIRER 04 TR REHAA IS = IHE %, 11 RETN |
BTSRRI E T 4. BB E R EO 1 &

Eﬁ)q,\ﬂiigo
A AR T 1 (OSTF1) B (R, &9

ﬂkEFﬁﬂ BB AN e R B R R, ERRS R, &
B LGERN TR P RIRET, B i e RERE R
AR RTIRIME AR, JIHEH&L&ﬂr YEE N E BN 7S
RS, BrEmiEr A (Ao B ) SErEmias
B, w2 a Y, OSTFI ity B4l b 50k,
BEHAMA AL SR EHIIRRE ), S 5hE MRS
ISR, Wld SN, RS R,
N B RN B
fENE#EE T 2 (LCN2) @i 454 E & AT 24p3R
AR, R RN S e R anieiE . BT R, BT
SIER TR . TEBRIASEARLR, “Frrh ik A A g ami
Wb, IHIRERE SRS, AE iR A E EEAE
LCN2 fEANEHEN, fl\%%%ﬁi%%f%‘ié, MR I,
TR EAEreRAETNEE, RS BEELEEAND [_JjJEL
IR AT E TR s HoKSETm nl B amiars i,
WD BRI, AR EESE . b, B 2 BRI AR
A LCN2 ZCERER S8 BB IARHSE , s b o] ed i1
TR EIhRE, IEEEITEA, H LCN2 Rl RER A
PRSI BT RS EETAT 7 bR
fapR s B4 (TMSB4X, HIFGEREE 04) mIfniEak &40
MTRE 2 BT, (B, ©r]fEm ATl
BRIk A E ) (BMP) (SEBES, BEdr
WA Y, HEEVEFEARMIEFR R, BEEiraatimgt
MIFK e HEDTARAYE, mTEU D R e, IS4 b,
BERRTR T EEA U AN SE4E4EER D3, BE
FthE, PfbERsEasE U fEAZIhEEE 1, TMSB4X
FEARTRS . RFAALEE P OER, BPTa AL
WRERE . PR RINE R AN R AR B R EH L
RS EIHE N, BN BT E A E S,
R (RETN) Ml aminr=2, J&ow
MEZNSEEN, SS5IERMETETS, dEiraseSae%
A, HoCR Bt B amiSm e e 1,
I NF-k B S RIEIBES, SNEr S I EROMR, s
TRIESETIETBER, Fit, RETN A]gES5HRRSHE

X, AETHRBRESER, PWTERME . BEg
HIZhRE. SFRPA K& Wt (5 SIBEHEUM, iide Sk

%éﬁk%::zé?éﬁé% SFRP4 2HIEINER I, THE R
i, BB, §IKEREAS, (R FEars. Mk
HYTHEE , INATREM R B A RS RL, SECET
AR, HFASIIRE RS R 4t B E Y,
A R4 . HAPLNI fEEHTEE e e, Refdit

HEA, REELRE HA - EOREE S DRE IR
TRk, HEXRRESEMEIERA L. BiRReseE a1
EROALE, T ECM FaE tDIsEnak e & thge, HrlREE
TR MRS R S S S M AT AR 1, SN MR B
IEE Z B TS .

5 @

15y =A

el BREAAEIEEEHASEEORAY
AHEES, HohigamiRisA 11 | IBiusEEs 2.
Rk 04 7TE 5 NEHA PR EREIE FE, DI RETN |
DRI R E D 4. BN EORIEEREEND 1 &
BT S, SERNELEFERTRER, ATTERTE
RERCHFATT A —ERNRIETER
S 30k

[1] Zura R, Watson JT, Einhorn T, et al. An inception cohort analysis to

\\\>Zr

predict nonunion in tibia and 17 other fracture locations[J]. Injury.
2017 Jun;48(6):1194-1203.

[2] Wasinger VC, Cordwell SJ, Cerpa-Poljak A, et al. Progress
with gene-product mapping of the Mollicutes: Mycoplasma
genitalium[J]. Electrophoresis. 1995 Jul;16(7):1090-4.

[3] Hu B, Du G. OSTF1 knockdown mitigates IL-1 8 -induced
chondrocyte injury via inhibiting the NF- k B signaling pathway[J].
Heliyon. 2024 Apr 20;10(9):30110-30125.

[4] Vermeren M, Lyraki R, Wani S, et al. Osteoclast stimulation factor
1 (Ostf1) KNOCKOUT increases trabecular bone mass in mice[J].
Mamm Genome. 2017 Dec;28(11-12):498-514.

[5] W AR, 1, (RAE N F-1 o (R E
[N.FEEIER, 2024, 36(6):52-57.

(6] kT H &% X Il R s 2 2 M HAR S BOm RO et
JE[I] IR G 2:2kat, 2023(2):211-215.

(71 B4R BE AR, S B TS 2 202 2 O PR FE
B B B AR E W IR SR ST )], HP B BURA A,
2018,24(6):718-722.

[8] AP, /M, LA, 55 2 AR 2 BB PR 5
H27KF 58 Rl F
2021,56(4):391-395.

O] Fz=BEE KR BERLEEA- 20T R ETE S
SRR EIRREIIZE . BT, 2013,7(4):161-162.

[10] & EAr@ e RS FACP IR R ] A LRI EE #Be
2441, 2004, 26(3):418-420.

(1] SRS, AR 240, 5 SR B B B4
SIRTI]. AR B IS 447,2023,23(6): 480-486.

[12] AP, Bete R, MIEHREIESFH -1 o chkkOpf 1P
59 R 575 2 P BB AR R B PR J 2R,
2022,26(11):2280-2284.

TR E SN

$%HE Lﬁ%

JR B A YR A 5T (D] I EE T,

MR E I Meta

177



