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Correlation between obesity and difference of mRNA and protein expression of
key factors of tumor necrosis factor-like weak inducer of apoptosis/fibroblast
growth factor-induced early reactive protein 14 and downstream nuclear factor-
kappa B pathway in the elderly

Zhao Yanjiao, Zhuoya + Maimaitiwusiman, Liu Jinling, Wang Hongmei *

(Second Department of Cadre Health Care Center, People’s Hospital of Xinjiang Uygur Autonomous Region, Urumqi 830000, China)

[ Abstract] Objective To study the correlation between central obesity and the difference of mRNA and protein expression of the
tumor necrosis factor-like weak inducer of apoptosis (TWEAK) /fibroblast growth factor-induced early reactive protein 14(Fnl4) and
downstream nuclear factor-kappa B(NF-kB) pathway in peripheral blood mononuclear cells (PBMC) in the elderly. Methods From
September 2017 to May 2018, 80 subjects were randomly selected from the database of cross-sectional epidemiological survey of permanent
residents in agricultural and pastoral areas of Xinjiang. According to whether they had central obesity or not, they were divided into the
control group (n=40) and the central obesity group (n=40). PBMC were extracted from fasting peripheral blood, and the mRNA and
protein expressions of TWEAK, Fnl4, inhibitor of kappa B kinase-a (IKKa), inhibitor of kappa B kinase-B (IKKB) and NF-«Bp65
were detected by quantitative real-time polymerase chain reaction and Western-blotting. SPSS 26. 0 was used for statistical analysis.
Data comparison between two groups was performed using i-test or X test, depending on data type. Correlation was analyzed using bivariate
Pearson correlation analysis method. Results The mRNA expression of Fnl4, IKK o, IKK B, TWEAK and NF-kBp65 in PBMC in the
central obesity group was higher than that in the control group, but the difference was not statistically significant ( P>0.05). The protein
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expression levels of Fnl4, TKK « and TKK B in the central obesity group were higher than those in the control group (P<0.05), but
there was no significant difference in TWEAK and NF-kBp65 protein expression between the two groups ( P>0.05). Bivariate Pearson
correlation analysis showed that mRNA expression of the above factors was positively correlated with TWEAK and Fnl4 (r=0.472;
P<0.01), Fnl4 was positively correlated with IKK « and IKK B(r=0.262, 0.275; P<0.05), and that IKK o and IKK B were positively
correlated with NF- kBp65 (r=0.747, 0.692; P<0.01). Conclusion Central obesity in the elderly in the agricultural and pastoral
areas of Xinjiang is related to the high expression of Fn14, IKK a, IKK # and mRNA in peripheral blood PBMC. TWEAK/Fn14 may
be involved in the occurrence and development of human obesity by regulating IKK to activate NF- kB inflammatory pathway.
aged ; central obesity; TWEAK; Fnl4; NF-kB pathway
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1.2 ik
1.2.1  BRASRAE MG FEbr  BROALIEIE X 5 R 46

23 JE K0 2 2D 5 ml, A £ Z W P02 ( ethylene
diamine tetraacetic acid, EDTA) FLEEE |, 55 54 B {31
8~10 I, FTA IR AT 5 5r RV HEAT 6 B 150, 0 15 ML T
5540 & ML B A4 40 Bl ( peripheral blood mononuclear
cell, PBMC) , LI AF A LT 43 4% 20 (aspartate
transaminase , AST) . & PN 55 & Jiff ( alanine transaminase,
ALT) JULEF( creatinine ,Cr) S HH [ % (total cholesterol
TG) . 155 % J& B & 11 H [& B% ( high-density lipoprotein
cholesterol ,HDL-C) fI%%% B 5 25 11 JIH [ B ( low-density
lipoprotein cholesterol, LDL-C) 7 &, % 7 & 4 1)
PBMC #8111 ml Trizol 1], fifi f7 T° —80°C KA, 1
SRS RE i R A T BE S ( quantitative real-time
polymerase chain reaction, qRT-PCR) #;{lll mRNA 3£
i5 s Sy Ah—ER4r PBMC B A A T -80°C VKAl , HI T
Western blotting F il & 1315

1.2.2  PCR & R PCR &l PBMC
TWEAK Fnl4 | IkB ¥ i — « (inhibitor of kappa B
kinase-o, IKKa )  IkB 3 /i — B (inhibitor of kappa B
kinase-B,IKKB ) . NF-xkBp65 i mRNA % ik, i
primer5 # 1 # i TWEAK, Fnl4, IKKa, IKKB .
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NF-kBp65 FEH G174, 3 W3R 1 SRR & AL 45
Evagreen 2XqPCR master mix 10 wl, FJE5147 0. 6 pl |
TUE514 0. 6 ul .cDNA 2 ul RNase-free water6. 8 pl,
BRI 20w, PCR Z&44F FiUEPE 95°C 10 min
1 MG, ZEPE 95 C 15 s, 3B K/ZEfH 60 °C 60 s,
40 MBI, WL SYBR B EAT 9L E BRI,
R 2728 W R R R R A X R ik

F1 WHEE mRNA RUSIHER
Table 1  Primer information for fluorescent
quantitative mRNA detection
Amplified
Primer Sequence(5’ to 3") Product size
direction
TWEAK Forward CCACTCTCCACCTCACTAGC 151bp
TWEAK Reverse TCTTAGTGCCTGAAGTGGGG
Fnl4 Forward ~ GATCCAGTGACAATGTGCCC 195bp
Fnl4 Reverse GCAACCAGACACCTTGGAAG
IKKa Forward TGTACCAGCATCGGGAACTT 151bp
IKKa Reverse TCAGGAACATCACAGGCCTT
IKKB Forward AATCTCGCCTTCTTCCAGCT 181bp
IKKB Reveres TGAGCTGCTGAGACATGGAA
NF-kBp65  Forward CTACGACCTGAATGCTGTGC 162bp
NF-kBp65 Reverse =~ CTGCCAGAGTTTCGGTTCAC

TWEAK: tumor necrosis factor-like weak inducer of apoptosis; Fnl4.
fibroblast growth factor-induced early reactive protein 14; IKKa; inhibitor
of kappa B kinase-o; IKKB: inhibitor of kappa B kinase-B; NF-kBp65:
nuclear factor-kappa-B p65.

1.2.3 Western blotting K Western blotting £ il
TWEAK , Fn14 | IKKa . IKKB . NF-kBp65 % 1 5% ik

T P A0 M AR A 22 R AL IS, I 300wl 224 fif

WFATIRE] . 4°CHUE 1h, 12000 5 /min, 4 °C &
L 15 min, Y 4E 36, 80V IH He i 1R W i 2 40 B
AL 6 R 100 V, 90 min, - 48 HE Al R B4 - 2R
T T e 5 M P DK 45 R K 2R I — 980 £ M ( polyvinyli-
dene fluoride , PVDF) E7E H i HH iR UL 10 s, 22 1B /K
HEEYE 1 min, SR 5 W 2R D A TR e B8 Ji |, B 400 S A 3
i 19 PVDF JEFE Transfer buffer H3& 1 10 min, Hl £
Bl = BIR7 . B IS K PVDF IRK Uk 3 1K,
10 min/¥K . FH5 5% I g Wy Ky = P41 i A e B IR

1h,8RJ5 TBST ¥ 3 &K, 10 min/ K, FifiJ5 847 —1
PR E . 2 OWIRS, 2 ml 2L,
2 KOG AR
1.3 Srit=#aeeE

K1 SPSS 26. 0 GEit B A F#AT RS i, it

GEBHH AR bR 2 (5t ) IR, ﬁém ¢ Kz AT
RHHBIECCE 3R 2o RAX K, AHSePE AT
KR it Pearson FHC 7ML, P<0.05 25 5%
EEN =9

2 & X

2.1 PAMGKRFFEL S

W4 2 [B] 4F 1% | #F 7K & ( diastolic blood pressure,
DBP) MR B 25 A it 2# B L (P<0.05) ;5
W4 F (systolic blood pressure, SBP) A= fb 4545 | R
W& SCACRREE W R | L R e O A
W ZE S HITGET A L (P>0. 055K 3) .

F2 ERRRFAR I RAIGKE R

Table 2 Comparison of clinical information between central obesity group and control group (n=40)

Item Central obesity group Control group 1/X? P value
Age(years, xts) 72.15+7.19 76.97+10. 29 -2.432 0.018
Gender( male/female, n) 20/20 31/9 6. 545 0.011
Nationality ( Han/Uygur, n) 23/17 23/17 0. 000 1.000
Education level[ n( %) ] 0. 802 0.370

High school or below 17(42.5) 21(52.5)
College and above 23(57.5) 19(47.5)

SBP( mmHg, x+s) 138.20+20. 43 137.15+£19. 11 0.237 0.813
DBP( mmHg, x+s) 78.18+12. 64 72.20+13.03 2.082 0.041
AST(U/L, x+s) 20.96+6.77 21.66+17.23 -0.242 0. 809
ALT(U/L, x+s) 21.82+13.26 20.90+19.97 0.244 0. 808
Cr( wmol/L, x+s) 64.90+13. 14 76.13+40.55 -1. 665 0.103
TG(mmol/L, xts) 1.36+0.52 1.38+0. 68 -0.177 0. 860
HDL-C(mmol/L, x+s) 1.16+0.25 1.24+0.69 -0.740 0.461
LDL-C( mmol/L, x+s) 2.03+0. 82 2.06+0. 89 -0. 124 0.902
Smoking[ n(%) ] 12(30.0) 10(25.0) 0.251 0.617
Alcohol drinking[ n( %) ] 9(22.5) 8(20.0) 0.075 0.785
Hypertension[ n( %) ] 24(60.0) 32(80.0) 3.810 0.051
Diabetes mellitus[ n( %) ] 12(30.0) 7(17.5) 1.726 0.189
Coronary heart disease[ n( %) | 18(45.0) 17(42.5) 0.051 0.822

SBP: systolic blood pressure; DBP: diastolic blood pressure; AST: aspartate aminotransferase; ALT: alanine aminotransferase; Cr: creatinine; TG:

triglyceride ; HDL-C; high-density lipoprotein cholesterol; LDL-C; low-density lipoprotein cholesterol. 1 mmHg=0. 133 kPa.



<84 . WIERAEZIVEYSNAGE 202442 H 8 H 234 %52 M Chin J Mult Organ Dis Elderly, Vol.23, No.2, Feb 28, 2024
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IKKB JER mRNA & EE XA, HEFASE 317, Fnld & TWEAK 945020 76 40 e sh 4%
B (P<0.05) ;o PEREELH TWEAK S NF-kBp65 ¥R 5 TWEAK A3 5. AE F , 38 o b8 PR 28 R 32 1A
FN mRNA S s PR (H2ER RS IFE HXHFEEN S 5ZNFRIGE ML GmES

X (P>0.05;%4),
2.3 WWASNAEIN PBMC EEFHEARIEKFE
bk %%

55X BRLHAA L, e PR AR JE 4 A1 I PBMC rp
) Fn14 IKKo IKKB & H R XK T &, HZESH
il 2E 5 L (P<0.05) ; 4L [E] TWEAK , NF-kBp65
ZER LG (P>0.05;8 5,8 1),
2.4 TWEAK/Fnl4 B &EH [N ZE Pearson

TWEAK {55, TWEAK 7ER NS 3z Rk,
PRI B ULAR D5 40 i 45, iF oY e R AE IR B
FHG K RPN I B B 41 40 TWEAK 2 Fnld 7K
ST (B A WS R A TWEAK FAH B A9
TR B A B IE RS T 24k K A% 1, Ponce-
de-Leon %5 KB F ok N AIERE I 5 TWEAK 41
I, ASHEFE$E 7 O PR R B 41N SN JE Il PBMC
HE Fnld FE mRNA 50 8 H 2k 7KF B 5

B i FXEL, HE 37 G X v oc v e k4
ANE I PBMC ' TWEAK 5 Fnl4 ) mRNA 7K TWEAK F&[H mRNA & i 5 i 3 2 58 KF 2o T 5
R IEME(P<0.01) , 5 IKKa  IKKB 7K JoAH & M HES TSR L, Fnl4 fE TWEAK 1

;11 Fnl4 B mRNA 7K-F 5 TKKa , IKKB 7K P2
HIEAMZE(P<0.05) ; IKKa  IKKB ) mRNA /K5
NF-kBp65 7K P 5 IEAH DG (P<0. 01538 6)

RIS &

NEE2 T AR N Z A48 B S RS R BUE , il
I AN B N e Y (N R R 4 7
RS AR AT S A O, BRI SUVE K T RE 2
BEAS IR s A M B4 A i G Ay 15 0 s R B 22 R
BT AT . IR 2R AR RE I Ah R —Fh
WA, 237 Az Z2 R0 RAE 73, B A B 105 40 e A
T, 40 TNF-o \IL-6 B 22100 AL 48 N7 T S5
PRI A TR A M R AR

TWEAK J& TNF 8 Z 0 4 11 B 1, L 4h
412 (a membrane anchored form, mTWEAK) il 7]

TR, FEARDF P & B IE M (r = 0.472,
P<0.01), Gomez-Martin L0V 20 BB B 35 vh 46 ) 3]
STWEAK 7K F-FRA, HL R PR A n] 68 . —Fp o2 7E &
FE R FHIET Fnld B8, Mg T sTWEAK
FRT PR, X AT B8 B 3L STWEAK (1 Ab J&] ik
AU 5 R Y T A% 163 (cluster of diffe-
rentiation 163,CD163) 1515 ,CD163 J&—Fh HLA% 4
i — [ W 4 i 3 T A2 A, BN R 2 sSTWEAK [ 3
R ZAR, W HE CD163 (a soluble form CD163,
sCD163) f&—7Fi B Wk 200 i 45 S5 10038 b i 0, R E
T TS, fE A Al e i sSTWEAK RS
I, sTWEAK (133 2> 7] 58 5 sCD163 % /7 7E 1 K%,
AHIFFE B AF UM B R 20 5 %6 BB 20 22 [3] TWEAK
RikEF LG T FE L HES sSTWEAK A9 ik 2>
X,

* 4 S5MEIM PBMC HERE mRNA RiEKFESSHT

Table 4 mRNA expression levels in peripheral blood PBMC (n=40, x+s)
Group TWEAK Fnl4 IKKa IKKB NF-kBp65
Central obesity 1.304+0. 585 3.414+2.092 2.218+1.278 2.092+1. 122 1.515+1. 211
Control 1.133+0. 562 1.140+0. 655 1.294+0. 902 1.253+0.797 1.386+1.122
t 1.339 -5.995 3.735 3.859 -0.433
P value 0. 185 <0.001 <0.001 <0.001 0. 665

PBMC: peripheral blood mononuclear cell; TWEAK: tumor necrosis factor-like weak inducer of apoptosis; Fnl4: fibroblast growth factor-induced early
reactive protein 14; IKKa: inhibitor of kappa B kinase-a; IKKB; inhibitor of kappa B kinase-B; NF-kBp65: nuclear factor-kappa-B p65.

x5 IMiE45rE PBMC HEEBHRIZKESH

Table 5  Analysis of protein expression levels in serum isolated PBMC (n=40, x+s)
Group TWEAK Fnl4 IKKa IKKB NF-kBp65
Central obesity 0.415+0. 044 0.471+0. 069 0.720+0. 115 0.504+0. 075 0.869+0. 042
Control 0.372+0. 044 0.248+0. 053 0.455+0. 121 0.318+0. 054 0. 880+0. 073
t 1.948 7.257 4.488 5.741 -0. 360
P value 0.072 <0.001 0. 001 <0.001 0.724

PBMC; peripheral blood mononuclear cell; TWEAK: tumor necrosis factor-like weak inducer of apoptosis; Fnl4. fibroblast growth factor-induced early
reactive protein 14; IKKa : inhibitor of kappa B kinase-a; IKKB; inhibitor of kappa B kinase-; NF-kBp65: nuclear factor-kappa-B p65.
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TWEAK

| — Fnl4

A — ] K

N ——
IKKp

T —
N NF- kBp6s

Central obesity Control
group group

Bl 1 Western blotting #&ill & E B RIE
Figure 1  Protein expression band diagram
TWEAK: tumor necrosis factor-like weak inducer of apoptosis; Fnl4 .
fibroblast growth factor-induced early reactive protein 14; IKKo:
inhibitor of kappa B kinase-o; IKKB: inhibitor of kappa B kinase-8;
NF-kBp65 : nuclear factor-kappa-B p65.

&6 SMEM PBMC & EE mRNA SEHXEDHT

Table 6 Correlation analysis of gene mRNA content in

peripheral blood PBMC (r)
Variable TWEAK Fnl4 TKKa IKKB  NF-kBp65
TWEAK 1. 000 - - - -
Fnl4 0.472** 1. 000 - - -
IKKa -0.071 0.262* 1.000 - -
IKKB -0.071 0.262" 1.000 - -
NF-kBp65 -0.228" -0.072 0.747""  0.692"" 1. 000

TWEAK: tumor necrosis factor-like weak inducer of apoptosis; Fnl4.
fibroblast growth factor-induced early reactive protein 14; IKKa; inhibitor
of kappa B kinase-a; IKKB: inhibitor of kappa B kinase-B; NF-kBp65:
nuclear factor-kappa-B p65. —: no datum. * P<0.05, " P<0.0l.

TWEAK 5 Fnl4 454 B @0 B T 3006 £ Fhan
ML NS S B, 45 NF-kB il %, NF-kB & — i
W AETE WG SR S oAb R T RE S A
X, TEALIY NF-xB A 1 22 8505 0 4 il X7 4
W NF-kB VRN IR RN, 78 40 v e
W p50/p65 Fl p50/p50, Hivk & p50/c-Rel Fil
p52/RelB , HHk T 4 il 28 Y FBTE 4B, NF-«B
R IKK B S YE ), ZE G ELmM
AL TKKo IKKB FT— 4™ 25 5 98 7 3 3 1kB
P4 — v (inhibitor of kappa B kinase-y, IKKy) £H
S FEAEFRSAETR NF-kB AT 40 5 o, 54
il 1B 255 el M, EHE IKK-B &2 e &
Rl 7306 NF-«B i gL B 5L, 7E il e K%
REZ PR (TN Toll #3714 ) S 4 Mg IH 732 44 (4N Fnl4
ZAR) J5  IKKB B 3E T w iR 1k kB &1, 530 IkB

IG5 5 NF-kB fi# 25,1755 NF-«B MAH L5754 3]
A% , 1T T S R SO R NF-kB 8L if
WS . MEZT B RE AT AN L iiF NF-B 75
S (NIK 3% MAP3K14) F1 IKKo, I3 p100 7 it
KA T pS2t7 . WFSTIE S i TKK 7 i
FIA] R PEAS TZH 2R IKK/NF-kB 38 8%, DL 55 0 ke
(I 2 R ZS T L Romo 25117 S B JRE % ik 114
2 it 7P 5 AT TKK o IKKB B mRNA FE [ ik
SEREAN, IF BTG NF-B 3l H & FEAE R AE . AR
Tsaousidou %52 JF B & 35 1l I FURH G K A 4k 285
) TKK2 306 AN 2 S8R RE, AWF5E & B, 5%t 8
AL, e P AR B 4H PBMC H IKKa  IKKB 3 A
mRNA 75 M 8 1 #R K BT (P<0.05)
Fnl4 ) mRNA /K°F5 TIKKa  IKKB f7K 15 & 1F
FIX(r=0.262.0.275;P<0.05) ;IKKa IKKB 5 NF-
kBp65 H:H mRNA & i 5 IEAHIC (r=0. 747 .0. 692;
P<0.01) ;#2278 TWEAK/Fn14 7] fig 5 NF-«B 15 4H
Ko HIEE] NF-kB 5k ¥ 12 434 T AR 26 7Y
2B R, B FEAE R — R IR 22 | H HARER R
T4 28 YRS R, MOZ A SE NF-kBp65 R
TR KPR AT B8 5 i 107 200 v 7 26 8 B At 41
UL C T UL 200 e A0 i 46 ) B I A 5, RS 75 2
— L IIE,

Zi b RBF ST T TWEAK/ Fnl4 Siis °
UiF NF-kB 38 J§ (1) SCHE R AE P K3k 5 2 A4F h Pk
JEJHE 4 G 3R, B3 i A 3 DX B 2 AR N O PR NE
Ji 5 A1 JE i PBMC H Fnl4 | IKKo , IKKB 12 .
mRNA 455 23541 5¢, TWEAK/Fnl14 A 838 i 8 45
IKK 75 NF-kB il f%, 2 5 245 b IR Y 2 e
{HIZIF R W T B 5T, HREIR Y L AH OGPk, HAEAR
WD RRT I R — DT AT MM 5T
FTIRAIE, I At e 2 S B S AR SCAIL R
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