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Abstract: Objective To examine the causal relationship between inflammatory factors and breast cancer using two—sam-
ple Mendelian randomization (MR) approach, so as to provide the basis for the prevention and treatment of breast can-
cer. Methods Data of 91 inflammatory cytokines (n=14 824) and 5 subtypes of breast cancer (n=247 173) were collect-
ed from genome-wide association studies (GWAS). Single nucleotide polymorphism (SNP) associated with 91 inflammato-
ry factors were selected as instrumental variables. MR analyses were performed using the inverse—variance weighted
(IVW) method with inflammatory factors as exposure factors and breast cancer as outcome variables. The risk of type 1
error and the effect of multiple testing were reduced using the FDR correction method. The stability and reliability of
the results were verified using Steiger test of directionality, MR-Egger regression, MR-PRESSO test and leave—one out

method. Results Twenty—three inflammatory factors, including B nerve growth factor, interleukin—=5, cystatin D and C-X-
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C chemokine ligand 1 were statistically associated with breast cancer (all P<0.05). After FDR adjustment, only evaluat-

ed abundance of oncostatin—M was found to be statistically associated with an increased risk of Basal-like (triple-nega-

tive) breast cancer (OR=1.186, 95%CI: 1.081-1.302, P=0.001, ¢=0.029), and the other 22 inflammatory factors had a

high risk of type I error (all ¢>0.1). The sensitivity analysis indicated that the results were robust. No instrumental vari-

ables were found to have a significant impact on the results, which could exclude the influence of heterogeneity, horizon-

tal pleiotropy, and reverse causality on the outcome. Conclusion The increased abundance of oncostatin—M may in-

crease the risk of Basal-like (triple-negative) breast cancer.

Keywords: breast cancer; inflammatory factor; oncostatin—M; Mendelian randomization; genome-wide association studies;

causal relationship
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Table 1 Two—-sample MR analysis between inflammatory factors and breast cancer

TR 45 SNPHE  ORMH 95%CI PAE FDR#Z1E ¢ B
B AT luminal A 20 1.130 1.009~1.265  0.035 0.528
FMS FE % 2 BRI 3 i 14 luminal A 26 0.892  0.804~0.989  0.031 0.559
FZR-22 Z A -1 luminal A 11 0.812  0.707~0.932  0.003 0.275
M %5 luminal A 12 1.143 1.007~1.297  0.039 0.503
TR DGR b A= K H 7 1 luminal A 19 1.140  1.021~1270  0.020 0.450
P LT 1) R 52 A% luminal A 17 0.871  0.785~0.968  0.010 0.461
AR F-a luminal A 11 0.837  0.725~0.966  0.015 0.445
BEAZ D Luminal B (Her-2 Ft4) 29 1.191 1.011~1.403  0.036 0.658
C-X-CEJF b+ 10 Luminal B (Her-2 FJ%) 21 1.323 1.055~1.660  0.016 0.707
H -4 Luminal B (Her-2 BA1) 14 0.682  0.509~0.914  0.010 0.950
Skl Luminal B (Her-2 B1:) 15 0.661 0.471~0.928  0.017 0.514
RS 1A1 Luminal B (Her-2 Ftk) 18 1277 1.036~1.574  0.022 0.496
FLERL )T S Her-2 fHE: (HR FHPE) 19 1.490 1.027~2.163  0.036 0.654
A= D Her-2 [H{%: (HR FHE) 29 0.730  0.550~0.969  0.029 1.000
C-X-CEFafbH 1 Her-2 {4 (HR 1) 12 1.497 1.010~2.221  0.045 0.678
B E-12 7507 B Her-2 f{E (HR 1) 26 0.820  0.685~0.982  0.031 0.929
TERAH G A AR 7 B Her-2 Yt (HR FHPE) 19 1.612 1.039~2.499  0.033 0.751
T4 A Her-2 fHE: (HR FHE) 29 1.459 1.147~1.856  0.002 0.191
Caspase 8 Basal-like (Z=BAt) 12 0.848  0.758~0.949  0.004 0.121
T AR M 1 CD5 Basal-like (—FI14) 21 1.126 1.042~1.216  0.003 0.127
CUB Z5F 8 11 1 Basal-like (=BAM:) 24 1.093 1.022~1.170  0.010 0.222
C-X-CHEJFlafbH+9 Basal-like (=) 23 1.098 1.004~1.202  0.041 0.616
HAZE-17A Basal-like (=[IE) 14 0.906  0.820~1.000  0.049 0.557
EEM Basal-like (=[I14) 15 1.186 1.081~1.302  0.001 0.029
T4t A Basal-like (—F114) 31 0.927 0.867~0.991  0.027 0.484
JiRE AL DR BC A R S T LA 14 Basal-like (=Bk) 25 0.929  0.865~0.997  0.041 0.529

2.2 MR 585 Rt

% FDR M 1E)T,

KB R M FET &S

Basal-like ( = FAE) FLMR T & AU 35 A7 76 BH

KHK (<0.1), TiHA 22 T g AE A 55 F| e A



TR BE 2 2024 4E 8 H 45 36 %45 841

China Prev Med J, Aug. 2024, Vol. 36, No.8 - 717 -

Z AR A 1 IR R e, WLk 1. B
P<5X10° %GR M () SNP #E17H#i vk, HUEfT MR
A3HT, AR S P<107 BB gs R, BoRSSE
AARMEE, MR M GWAS R HAH N L
KR | FUiF 500 kb (9 pQTL Kd pEAT45 R KAE, [F
FERRIEZR M 5 Basal-like (=FATE) FLIRIE LA
KU 3 A 5¢ (Wald HEAE %, OR=1.581, 95%ClI:
0.987 ~2.531, P=0.047). Steiger J7 [m] K 56 25 S B 7R
IR ZE M 5 Basal-like (=BIME) FLARIE T A] KR
FFHR (P=0.849%x107)
2.3 BB LER

IJEE M 5 Basal-like (=BIME) FLARE &9k X
B AAEAE S PE (P=0.502) ; MR-Egger [P]572% 7w
THABAAAEKT 280 (P=0.769) . | &
AN, PSR RRTRR AT, PR G5 R A A
ffF o FEZBRAT— SNP J5, MR 2534 0 fafd .
MR-PRESSO #6564 & U A

3 i i

ABIFFEIERT 91 Fh S AE P 15 FL AR 8 G IR E AT
MR 7387, AIRES: A3 91 4> (B 5%) fBH PSS
2 FDR BIEJG, DUMRER M EETHE 5 Basal-like
(=B ) LR IE 0 UG B A AR G IR (¢<0.1)
A 22 FhEAE A 15 FLBRE R SCHR A A T 2R4H 1R
R XU 388 5

MR M 2 HER-6 FIEM L 23020
Wy, BAZRMAEY 7 imrE, 7eiim. 41K
. RAESONE . A IRTE . TR 1B Sy D45 5507
T RAE) 2 BIVE T . IR R M 7E L Mg 20 5t 7
ML AE A b A HEAE T, RT E A  Beb R E JE  Ae
F ", HOLZER 45 '™ WF5E s, e AR DGR s 20
ZUE T IR R M A JaK/STAT3 {55 e F 7L
PRsEs e . IR R M o I R Ak - R
R R RS, IR S FLURE TS AN RAT K
WEST 45 ' R M2 Ml R I 20 E-cad-
herin 235 . L1 slug A1 snail 23k 10175 5 2L 90 40
LR R AR R JEFTIE R MAEI R M 2R
b A FR g R S AR S A, (R SRR Y E
Jie
TE=FIEFLIE D, MR M VRN b - a] i
ft (epithelial-mesenchymal transition, EMT) [YE %
A 52 W Basal —like (= B4 ) 2L IR 98 0936 97 4L
R IR TR -B HRRIAANE T AL TR R

TAM R A E B, Basal-like (=[1E) L
JiR g8 ) T i 78 22 17, ASHRUF 4% ') 38 i /E Basal—
like (=FAPE) FLAUmAMIR BT549 thid Rk R
M, #8378 THI9EZE M XF EMT 332 & STAT3. ERK
{5 B R, BRkUL, HRTEE M Xt
FLIE R R RS BN G — . TR M 1R
K5 FUBE 0 R A OR RBUS HHOE 0 ATRESEE N
SR BE TR RS T | & 1 A T 2 B S A L P 2
B, R R RS, SR ML —Fh B
BLl . SR, g3 DA 2 A A At A 7 e B TR
25, R e B 0 e 40 A v i o 32 3
i o,

ARHBFGER MR D7 i 80HERR T 4h & 8855 . E
W RAER R T, I8 BUEPE5Hr . FDR
FEIE | Steiger Jy[al K56 . AN W] 0 1E 59 {H A 25 H K F
IR S A TR, A FT 4 S i T & . (HAR
FEFTE BB SARk A R RE, 2530 IFEE T
ANEE; PG LIEHNA R EKFE (P<5x107°) FiF
Z RAEH TUA DB JCIE TSNP, R AHE 5
VEFR TR R A A W E K F (P<1x107 Fll P<5x
10°), AIRERBOER AT 2800k . AR R R
i PR 7E ZURARE I PR 2 v VR FHAIF S B 408 T e, 4
JEE M A5 AT LIAE A B 6 FL R 0 v 16 S S AT 5 a0
— L IRAMSE -

S E 30k

[1] YARMOLINSKY J, ROBINSON JW, MARIOSA D, et al.Associa-
tion between circulating inflammatory markers and adult cancer
risk: a Mendelian randomization analysis [J] . EBioMedicine,
2024, 100: 1-21.

[2] MALARSTIG A, GRASSMANN F, DAHL L, et al.Evaluation of
circulating plasma proteins in breast cancer using Mendelian ran-
domisation [J] .Nat Commun, 2023, 14 (1): 1-9.

[3] ZHANG H Y, AHEARN T U, LECARPENTIER J, et al. Ge-
nome—wide association study identifies 32 novel breast cancer sus-
ceptibility loci from overall and subtype-specific analyses [J] .
Nat Genet, 2020, 52 (6): 572-581.

[4] ZHAO J H, STACEY D, ERIKSSON N, et al.Genetics of circu-
lating inflammatory proteins identifies drivers of immune-mediated
disease risk and therapeutic targets [J] .Nat Immunol, 2023, 24
(9): 1540-1551.

[5] MAJ, LIJL, JINC, et al.Association of gut microbiome and pri-
mary liver cancer: a two—sample Mendelian randomization and
case—control study [J] .Liver Int, 2023, 43 (1): 221-233.

[6] KAMAT M A, BLACKSHAW J A, YOUNG R, et al.PhenoScan-
ner V2: an expanded tool for searching human genotype—phenotype

associations [J] .Bioinformatics, 2019, 35 (22): 4851-4853.

(TEEEE722T0)



< 722 -

BB 20244 8 745 36 4547 8 1]

China Prev Med J, Aug. 2024, Vol. 36, No.8

(8] #AskTl, BXAH, Sk, 4F . RNTILE R K SIMAE R A
UEPRAE ) B R R AT [J] . P EME R, 2022, 38 (7):
627-630.

(9] IREE . 4L iMis s S hE 2oBcB e I 45 i gl S A (D] . 7R
Tl FRPEPEAERE, 2021.

[10] 28, VLWL, TRMERH . FCLhHL RO 5L LB S R h iR A
# ()] . R EJLEREIGE, 2009, 17 (1): 35-37.

[11] b, @ChE, k. H sl | in M 2 AHHE R R
(1] . WiBiBEsE, 2023, 35 (6): 546-550.

[12] Wi, #ET, XUBW, 5 . MTiLERIMIE LR KL
SRS OEA (1] . SUHWI R4, 2023, 28 (6):
740-743.

[13] WYCKOFF M H, GREIF R, MORLEY P T, et al.2022 Interna-

tional Consensus on Cardiopulmonary Resuscitation and Emergency

Cardiovascular Care Science With Treatment Recommendations :
summary from the basic life support; advanced life support; pedi-
atric life support; neonatal life support; education, implementa-
tion, and teams; and first aid task forces [J] .Circulation, 2022,
146 (25): 483-557.

[14] g, =07 . AR A T IRIESRE LS Lo ] .4
&8, 2020, 28 (11): 137-140.

[15] femiml, #R, Fx, & . I REERREEECF 58X
HILEZ K P FILRE R EE AR (1] . PR P,
2019, 34 (5): 979-981.

[16] WRfE, BB, Wik, 5 RINTR) A4 5 20
JRRFRIAA (1] BipEE, 2020, 32 (11): 1167-1170.

WimEH: 2024-03-06 fEEIEM: 2024-05-06 A HIE: TR

(EEE717])

[7] BURGESS S, THOMPSON S G, CRP CHD Genetics Collabora-
tion. Avoiding bias from weak instruments in Mendelian randomiza-
tion studies [J] .Int J Epidemiol, 2011, 40 (3): 755-764.

[8] SLOB E A W, BURGESS SA comparison of robust Mendelian ran-
domization methods using summary data [J] . Genet Epidemiol,
2020, 44 (4): 313-329.

[9] RASOOLY D, PELOSO G M, PEREIRA A C, et al. Genome—
wide association analysis and Mendelian randomization proteomics
identify drug targets for heart failure [J] Nat Commun, 2023, 14
(1): 1-15.

[10] HEMANI G, TILLING K, DAVEY SMITH G.Orienting the causal
relationship between imprecisely measured traits using GWAS sum-
mary data [J] .PLoS Genet, 2017, 13 (11): 1-22.

[11] LAPEIRE L, HENDRIX A, LAMBEIN K, et al.Cancer—associat-
ed adipose tissue promotes breast cancer progression by paracrine
oncostatin M and Jak / STAT3 signaling [J] . Cancer Res, 74
(23): 6806-6819.

[12] HOLZER R G, RYAN R E, TOMMACK M, et al.Oncostatin M
stimulates the detachment of a reservoir of invasive mammary carci-
noma cells: role of cyclooxygenase—2 [J] .Clin Exp Metastasis,
2004, 21 (2): 167-176.

[13] WEST N R, MURPHY L C, WATSON P H.Oncostatin M sup-
presses oestrogen receptor — a expression and is associated with
poor outcome in human breast cancer [J] .Endocr Relat Cancer,
2012, 19 (2): 181-195.

[14] WEST N R, MURRAY J I, WATSON P H.Oncostatin-M pro-

motes phenotypic changes associated with mesenchymal and stem

cell -like differentiation in breast cancer [J] .Oncogene, 2014,
33 (12): 1485-1494.

[15] ARAUJO A M, ABAURREA A, AZCOAGA P, et al.Stromal on-
costatin M cytokine promotes breast cancer progression by repro-
gramming the tumor microenvironment [J] .J Clin Invest, 2022,
132 (7): 1-17.

[16] BOTTAI G, DIAO L, BAGGERLY K A, et al.Integrated mi-
croRNA-mRNA profiling identifies oncostatin M as a marker of
mesenchymal — like ER —negative / HER2-negative breast cancer
[J] .Int] Mol Sci, 2017, 18 (1): 1-13.

[17] DOHERTY M R, PARVANIJ G, TAMAGNO I, et al.The oppos-
ing effects of interferon—beta and oncostatin—M as regulators of can-
cer stem cell plasticity in triple-negative breast cancer [J] .Breast
Cancer Res, 2019, 21 (1): 1-12.

[18] ASHRUF Z F, PARVANI J, JACKSON M.Oncostatin-M induces
epethelialmesenchymal transition in triple negative breast cancer
cells [J] .Ohio J Sci, 2018, 118 (1): 20-21.

[19] skiettn, %%, REZ, % WER M g5 e iTE
MMIEAL (1) . HEREIRR, 2017, 44 (8): 360-364.

[20] MASJEDI A, HAJIZADEH F, BEIGI DARGANI F, et al. On-
costatin M: a mysterious cytokine in cancers [J/OL] .Int Immuno-
pharmacol, 2021, 90 [2024-06-27] .https://doi.org/10.1016/j.
intimp.2020.107158.

[21] CALIGIURI A, GITTO S, LORI G, et al.Oncostatin M: from in-
tracellular signaling to therapeutic targets in liver cancer [J] .Can-
cers (Basel), 2022 , 14 (17): 1-14.

W EE: 2024-03-25 fEEIEHI: 2024-06-27 ARTHEE: HROCH



