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HE BN RYEEEEESREEmERREE Lewis fiEHE. 75& RAKRE/NEGIEETZ C57BL/6 /NEERE
TSRS, FEY TR Lewis B, B/NEHATH (CK) H, #E (Model) H, TEERE (KZ) HENIREERE
(Mz) H, RERRWER. U153 RMAOTRIFENE —RATERITAFIRES, RAFRRRMBFRXFEGNZ
BEBREKRAIRERE, XA HE REMRABLLFIRBER; ELISA EFEUIMBERKSHEF-15 (GDF-15) . BN
£-6 (IL-6) . MEEIRTEEF-o (TNF-a) KF,; MAABARDITELE CD3*. CD4*, CD8' T #MEBMBILEFLLAI; 16S
IDNA NIF@EThEREFEHE., ER SEFRALR, BEREANBHIIARE TFE (P<0.01) , MRS
(P<0.01) , B IZCIGIEHR 5 min IZENEERE (P<0.01) . FIUEHE (P<0.05) . TEMILIIREL (P<0.05) REEI&IR
#7 (P<0.05) &M, IR D-KREHEM=EELD (P<0.01) . SZEERBAKE, BEERA/NEBEBEAREEEM
(P<0.01) , [Mj& GDF-15 (P<0.05) . IL-6 (P<0.05) . TNF-o (P<0.01) K¥ERE, BRIE CD4/CDS{EAMEKIEE
(P>0.05) , HERBFSHFM TR (P<0.05) , BEEFERLD, Fie BEURBITNZERR. THERZE
REERKL, MRS Lewis fiEE#RE.
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Mechanisms of spleen deficiency state promoting Lewis lung carcinoma growth
based on gut microbiota
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Abstract Objective To investigate whether spleen deficiency promotes the progression of Lewis lung carcinoma by
regulating the gut microbiota. Methods A spleen deficiency model was established in C57BL/6 mice using the water
environment small platform method, followed by subcutaneous transplantation of Lewis lung carcinoma cells. The mice were
divided into a blank control (CK) group, model (Model) group, a blank control with tumor transplantation (KZ) group, and a
spleen deficiency with tumor transplantation (MZ) group. General signs and behavioral performance of the mice were
evaluated through visual observation, open field test, and grip strength test. Tumor volume and weight were measured using
vernier calipers and an electronic balance. Histopathology was observed via HE staining. Serum levels of growth
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differentiation factor-15 (GDF-15), interleukin-6 (IL-6), and tumor necrosis factor-o(TNF-a) were detected by ELISA. The
proportions of CD3*, CD4", and CD8" T lymphocyte subsets in the spleen were analyzed by flow cytometry. The gut
microbiota structure was profiled using 16S rDNA sequencing. Results Compared with the normal group, the spleen
deficiency model group exhibited significant decreases in body weight (P<0.01), grip strength (P<0.01), and open field test
parameters including 5-min movement distance (P<0.01), average speed (P<0.05), number of rearing (P<0.05), and number of
crossings (P<0.05), as well as a reduction in urinary D-xylose excretion rate (P<0.01). Compared with the blank
tumor-bearing group, the spleen deficiency tumor-bearing group showed a significant increase in transplanted tumor volume
(P<0.01), and elevated serum levels of GDF-15 (P<0.05), IL-6 (P<0.05), and TNF-a (P<0.01), a decreasing trend in the
splenic CD4*/CD8* ratio (P>0.05) , reduced gut microbiota diversity, and a decline in the abundance of beneficial bacteria
(P<0.05) . Conclusions Spleen deficiency may promote the growth of Lewis lung cancer by affecting the gut microbiota and
modulating the tumor immune-inflammatory response.

Key words  spleen deficiency; gut microbiota; T lymphocyte subsets; Lewis lung carcinoma; tumor microenvironment
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1.1 SCaeRA%4
1.1.1 LW h4p

4 JH i SPF 2 C57BL/6 /B, 40 J, MERER, #KBiE 15~18 g, T Ab 5t AR A HOR A R
A A [SCXK (51D 2024-0010]. /) B 18 75 T VAT B o 22 24 K 22 3 P s i o [SYXK (752D 2021-0015] .
ARSI 5 G R ] R R 2 R s SRR B YA B Sl s W Btk (JACUC-202311043) o sl id #2 ™
B IEAE 3R BRI
1.1.2 {08

C57BL/6J Nifc /s BIEMER Lewis fifidé 4 iia Bk (Lewis lung cancer cell line, LLC) , MV F§4& JFiE
5 G AL =44, DMEM 58 408 57 5 (10%)i6 2F I3 . 60 pg/mL H& &, 100 pg/mL #E 5 K),
£ 37°C. 5%CO, 3G FRAf 15 7%, O BUAEK IR 40 i H T 5% .
1.2 FEHFI SR

D-ABE (AL BZEERFARAT, 75 SVX1005) ; D-AKHRF & (8 ol 2 B TR
Fr, &5 A035-1-1) ; APC Anti-mouse CD3 (3£[E BioLegend A, ¢S B375907) ; FITC Anti-
mouse CD4 (3£[H BioLegend A F], %5 B373268) ; PE Anti-mouse CD8a (£[H BioLegend A #],
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%5 B363582) ; 4K b 1--15 (growth differentiation factor-15,GDF-15) ELISA #&illiks & ( E
W RS A R AT, 185 MM-44715M2) 5 H4HMi/%-6 Cinterleukin-6, IL-6) ELISA il i) &
(LR 2l ERAF, 5 MM-1011M2) ; IR IRZER F-a (tumor necrosis factor-o, TNF-o)
ELISA k7 & ( LigiE sl AR AR, $t'5 MM-0132M2) 5 —HIZR ([E 24545 Bk 2250 A IR
AF, B5 10023418) ; IE T EE (EZAER TR RA R, §t%5 1000521900 5 FFLRAY B b
R FEERERI AR A, 85 G1128) ; EHAALHE el CGRINFELEREVRIHEH R 2
"], 15 G1101) ; FARZE-HZ (hematoxylin-eosin, HE) @EidfH AR F & (RINFE4E /R EVRIA
BRAF, 75 G1076) ; FEmik (EZALEANFERAFGIRAR, ft'5 10004160) . KK /NF &
i A CE, 117 cm>&7 cm>4l cm) 5 K°F (fE[EH Sartorius A#], %5 BSA124S-CW) ; 4li/KiX
(f[E MerckMillipore A F], A5 D24UV) ; @R SLIMrEET (3£E Thermo Fisher Scientific
vaE], B4 NanoDrop 2000) 5 #RARZL AR A8 W™ 37 S 58 AR A 43 BT 22 40 (BRI T B R A8 A e B A
BRAF, M5 Smart V3.0); K/ANRIUAMEA CLEREREEREERAR, #% YLS-13A) .
1.3 185
1.3.1 BREIRREANIEE L s

¥ C57BL/6 /MR @ ENE M PEMRE TR 7 d J5, BENL AIEHE AR SR, fH 20 R,
Z2f, IEWAFE, ICFNE LUUKE, REFEIEN 22~25 °C, {@JE N 40%~60%, 12 h BHEGE Y], 1%
FFRIFEX . REKRE/NFGuik, BB A KRB KRN TFE (H% 8cem. & 10 cm [
RN & 10 4, “FERWEK, KIRZL 8 cmKIRARRE (2042) °C) ¥537 4 ho &M 2 ], JERA
Th e Bl ATL e B IE o 2 R R A T 2 /N BR % 10 HUEAT R AR, ARSEIGIL 4 4, B (CK) 4.
B (Model) 4. ZFAMER (KZ) 4. BB/ (M2) 4, H4% 10 X, Model 45 MZ AR T
IKIRESINF GRS 4 h DAYESRR I ROIRAS .
1.3.2 PR EIFER RO

TIERRT . 5 LA R 38 kR, DLZE S VEMT C57BL/6 /N ERUBEIERE A . A R WL IF i /N R B
o REHORE . WEEIE. BEMIRE. SRS UHUNERIK D-ARPEHEM SR, SH4790s2 50
Wi . 45 A SCER VR bR E0), AR T DA/ BRR DL B B T . L0 S . AR R R ARA
PR B RE M s 4 RAEEARAE, F AR D-ARBEHEM R . B0 S KR H MG 935047
NN, R R R AR Y I R )
1.3.3 KBTI ST AZFIER

JR D-ARKEHEM & & 4H/NRAEE 12 h, #%M8 20 mL/kg (&R 3% D-ARBEE RS TRNAR B %, 5
h JEWCER IR, A D-AKE R B v BB ik b B R,  FH A3 6 TTHTE 554 nm KAk bb ikl e
B, P EES N D-AKPEHEM R, B 5 h JRFPHEHE K D-ABE(mg)=Ril D-KHES &
(mg/L) >&h JREE (L) »

POIIsEse: B /NRBEI M E2E E b, R L RAR M I e S 280, NRSAREN
PR &, EREPR . Z7kn AN B KM EE. 8 3 W, THEITEEEE M -FIE.

WS BN BRIRAK TR 50 cm. & 40 cm. JEBEETECN A GRS RO 5 N,
PRIFIE 2250 R R85, AT FRAR KT N R AR A L BT M. KR E T g, ihaf 5
min, oSk H AR RISFYYE A, 55 FH 75% O BEH i bR 2 k. BIEVEAT /N R R = D FE
1.3.4 [ EITEN

MR AR AN . e BRI S B N, RBRIyE . RERFEAEMIR AL, REFME. R
BRI = (K2R 2 12, THEMRER.
1.3.5 fEERIEEN

THHE S A /NRENE . AR, FFAE. ONE. BRAE. B 2. MES R =i E (¢ /hRE
(g) x100%.
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1.3.6 BB SRIEIER

JRRE T ARCANMERE AT & A B, 25N R OthRid ) CD3. CD4. CD8 hiffk, ik
HeWEE . e, Pe)E, AW, 115 CD3*. CD4*. CD8* T 4l (1 4 Lt J2 CD4*/CD8*
L AH

M35 SRE R TRl . AR BREL L, Zr B ifig . ™ 4% M GDF-15. IL-6. TNF-a ELISA i{7& it
WA, e 25 IR .
1.3.7 HERBZIFN

HE Hett: 520/ BB 23 iy 4 R0 9 R ek 8 2L F) b g 2 218 4% %2 TR T e . A i e i )s
YIA 380 KA. HE 4efa. BiaKE Ao A0/ G T 50 g2 . Yeto segh i sl S8 4k
IREEDI R A PR A 7 58 1
1.3.8 BIEMESITFMN

16S rDNA Ji/7: BUNRE NS THAZEH, KA 16S rDNA mil &N 7oA (P
INEMEAR A G IRAFD F SN R E N BRI R, i A FRA /N B E N
RS FRE,
14 FitF A

HAE TR IBM SPSS 23.0 #fF#E4T, #iALIES A, KA FHMESrMEE ( xas) For,
ZH AR B BCR FH R R R 7 ZE 0 b, WAL REAR S L BCR A LSD-t R0 5; A ARF & IES AR
M8, WSEitidE S84t J7ik. M GraphPad Prism 9.0 % HEAT BIEHIfE. LL P <0.05 £ix% 7 A
BHirsE Lo

2. £R

2.1 BEUFEENEM
2.1.1 — R ERER
IEHEHNREHRESIER, mRE, BEAR, KMETHETS; BB NG EEE. &
/0. RBOBEL. HYEBEENR . HBETORE, B KMEE#E. ITEEE.
2.1.2 (ARENTW
WE 1 Frs, B4/ RIS TR R R S50 P 2R I AR A . IE R AR P AR K,
MBI AN AT T TR E NI, S EE 5 K, MEBAAH AR & 5K T IEw4,
ZRABGITHE N (P<0.0D) o M)E, BEEAAREFHIZELEF, 25 10 K&E 14 Ki,
P Z 55 gt ¥ E L (P>0.05) « X— AR EERKI LS F=EFNEhESTITRE, #2
AR I 2 /)N BROAT e I AR T T AR T I R RO
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E: HGIEW4MLL, TP<0.01.

1 3EBEHT S Se 8 /N AR R BT LR ( xds, n=20)
Note. Compared with the Normal group, “P<0.01.

Figure 1 Changes in body weight of mice pre- and post-modeling ( x#s, n=20)

2.1.3 bR D-AHERFHERIZ(L
giREor, SIEHAMLL, BERAHIR D-ARREHM &R N (P<0.0D) . FERKE 2.

e SIEWAME, TP<0.01.

2 BTSSR R D-AHEHEME AL ( x5, n=20)
Note. Compared with the Normal group, “"P<0.01.

Figure 2 Changes in urinary D-xylose excretion in mice pre- and post-modeling ( xzs, n=20)

2.1.4 375056 R 3M AR EE 1L
GEREOR, SIEWAME, MERAIAN 5 min E3EE (P<0.01) . FHHE (P<0.05) .« %
PG ST B (P<0.05) M B IE (P<0.05) 5 FB%, I8 EFWEs (P<0.0D) . L% 1.
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F1 IEBIHTE LI/ R L5 R R C xds, n=20)
Table 1 Changes in open field and grip strength test performance in mice pre- and post-modeling ( x#s, n=20)

s3] EEEEE /em PR Cem/s) SNEIUR PERR IR I ilg
Grrou " n locomotor Average Rearing Crossing Grip
P activity/cm velocity/(cm/s) frequency/times frequency/times strength/g
7
LA 20 1165.564255.67 39.51+1.66 41.5444.06 100.75+13.13 153.4426.27
Normal group
i AT 2
Spleen-deficiency model 20 890.674257.77" 30.48+11.59" 38.0543.35" 90.3014.71" 78.1142.22™
group

E: HIER4MLE, "P<0.05, “P<0.01.
Note. Compared with the Normal group, “P<0.05, "“P<0.01.

2.2 FBIERER RIRR
SR PR AAMLL, R 4 AR AR B K (P<0.01) o WL 3.

E: A BHERL ARG B: BEBARIES. STARMAMLL, #P<0.01.

3 BRI SEBIE ( x3s, n=10)
Note. A, Terminal tumor volume. B, Gross morphology of subcutaneous transplanted tumor. Compared with the KZ group, ##P<0.01.

Figure 3 Comparison in xenograft tumor volume at the endpoint ( xzs, n=10)

2.3 BBREX=E/NFE ARSI SRR

M, BAVA NS (P<0.01) . BOiRFE%E0 (P<0.05) MAFHEFE %L (P<0.01) ¥
B, 2% 1A R0 /DS BB R 8 208 LB IR (P<0.01) ; 5725 AR AR EL, R e R0 4L /0 S0 IR i
(P<0.01) . HgfEfa% (P<0.05) K.OoHEFE%L (P<0.05) M. 1EILEE 2.

K2 PN RIS R ( x3s, n=10)
Table 2 Results of organ indices in experimental mice ( x2s, n=10)

k| n MR % i i % JHREFE 0% LFEFEEU% A % R 0%
Groups Spleen index/% Thymus index/% Liver index/% Heart index/% Lung index/% Kidney index/%
A 10 0.3940.03 0.2620.04 3.9040.24 0.5040.10 0.6040.15 1.1240.30

CK group
TRZH - . -
10 0.3240.02 0.2140.02 3.2040.20 0.4940.05 0.56+40.06 1.3840.14
Model group
igzﬁrﬁéﬁ 10 0.3440.03™ 0.2320.02 4.1040.35 0.460.03 0.5940.08 1.0540.05

F BT &

Hf/l%*gﬁﬁéﬂ 10 0.27:40.02" # 0.1540.06™* 3774047 0.5340.07* 0.6040.05 1.080.14

W A4, "P<0.05,"P<0.01; 57 IEBALAHEL, *P<0.05, #P<0.01.
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Note. Compared with the CK group, “P<0.05, “"P<0.01. Compared with the KZ group, #P<0.05, #P<0.01.

2.4 BERE T MBS B

P dMt, BAA/NRBEE D CD4T T 40tk (P<0.05) K CD4*/CD8*LL{f (P<0.05)
WK, CD8" T 4Hfu Lt (P<0.05) W& Ftm, T EMEMA/DN AT+ CD4A* T 4 bk 5l
(P<0.01) J% CD4*/CD8*IL{H (P<0.01) & EFFK. CD8* T 4ififuttffl (P<0.01) ¥ EEF 5, MiE
FEJRE 2/ B CD4* T gl itk (P<0.01) J2 CD4*/CD8*H{l (P<0.01) i Z &ML, CD8* T 4
o b 538 B8 2 T (P<0.01) , HAREY DI B R A v 8%, T ARRALER AR . Ak,
HREAAMLE, BSR4 CDA'T 4t & CD4*/CD8*LLAH 14 % % %% (P<0.05) , CD8*'T 4ijg
KR EFE (P<005) 3 S5 O EBAMt, MEEM4H CD4Y/CD8* L A M Ik # 3
(P>0.05) . WL 4.

VE: A: JisE [ ]F, CD4A™ K CD8' T AU IFHEREAL & ; B: K41 CDA™ THIEM SLk; C: %41 CcD8* T 4ififufs 5 th; D: %4
CD4*/CD8*LLfH; 54 HAMEIL, "P<0.05,7P<0.01; SHIMAIELL, °P<0.05; 54 AHEMAMLL, “P<0.05.
4 SZIG/NRBME T RN AL B ( xas, n=4)
Note. A, Gating strategy for CD4* and CD8"* T-cell positive populations. B, Percentage of CD4* T cells. C, Percentage of CD8* T cells. D,

CD4+/CD8* ratio. Compared with the CK group, "P<0.05, ""P<0.01. Compared with the Model group, °P<0.05. Compared with the KZ
group, *P<0.05.

Figure 4 Results of T lymphocyte subsets in experimental mice ( x#s, n=4)

25 MBERERTFIENER

52 WME, MAH/NRIME T GDF-15 (P<0.05) M1 1L-6 (P<0.01) /KFEETE (FEE
o 5 AR 40 GDF-15. IL-6 )2 TNF-o /K FHEZFE &S T A4 (P<0.01) . tb4h, S5FAEBA
AHEG, R AR R 4/ BUMTE B GDF-15 (P<0.05) . IL-6 (P<0.05) } TNF-o (P<0.01) /K73 & #7F
e FEILER 3.
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3 /NS RERT4HE ( xas, n=10)
Table 3 Measurement of serum inflammatory factors in experimental mice ( x#s, n=10)

A N GDF15 (nglL)  IL-6/(pgll)  TNF-u (ng/L)
Groups 9 Pg ¢
FEA g0 814375 192114242 1320.704114.39

CK group
BURAL g gg71a506"  237.85425.407  1517.024244.78
Model group
7= Jea 4
FOMMA 10 gp154530"  262.2045008"  1664.214299.53"
KZ group
BUBHURAL 9o 105 5540050™  317.6312322"  1981.304243.16™
MZ group

W 5T E4MI, "P<0.05, "P<0.01; AWML, *P<0.05, #P<0.01.
Note. Compared with the CK group, "P<0.05, “P<0.01. Compared with the KZ group, “P<0.05, #P<0.01.

2.6 PRBEFNAMBEARIRIEF N

AN HE Qetvfion, SAHAAMESAA R Y, WEIER, A8k REes, 28X
S . BAA ARG, RCE AR RS, AREXARXYTR. AR A AR RS, AN
ALK B R VR MR, S50 2 AL . MR A D RE A R A, K S A, AR e, WA
5.

AL HE Qetolion, = AR A ML R Tt s, O 2 RBURCIR,
ZRr 0, WA R . MR ER A e R R, MWK EER. B, ZREEMR, HL
PEERIE, RO PURE, BAOKME, BoRREEE L B WHEEZ 2 RER . WA 5,

A Skl B AL 2 RR 4L Bk feCRT 4L
CK group Model group KZ group MZ group

200 pm

B 2 R4 R R MR 4L
KZ grou MZ group

; 200um ;

e A SRR/ RUBRAE AL SRR B O s B SEIR /I B A1 L B A B

Pl 5 S /I Bt AR AU fi R 4L 2R P 0 BE 2 2508 (HE, 4000
Note. A, Results of histopathological changes in spleen tissues in experimental mice. B, Results of histopathological changes in tumor tissues
in experimental mice.

Figure 5 Results of histopathological changes in spleen and tumor tissues in experimental mice (HE, >400)

2.7 I E R B EUEEIE DT
2.7.1 BEFS DT

HH W T8 A B B 7% Alpha 2 FEVE Aol A1, 5 28 AL, B84 Shannon F5 %X (P<0.05) ,
Chaol #5%i %z Simpson fE03A FEAGE T S AMEB AN Chaol %It & (P<0.05) , Shannon f5%
1 Simpson FRE A A . STEARBAHML, MMM AR Chaol #5%(. Shannon fi %Al
Simpson 15 #3456 PR EH .

K H B 4> 4> #r Cprincipalcomponent analysis, PCA) K 3F & & £ 4t K & 4> #t ( non-metric
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multidimensional scaling, NMDS) #%/NR B 40 7% Beta ZAEVEM ZE R (EHIRE AL BB B,
BT B R 2 T B AT A 40T (PCAY , RILVEEA T 1 AMFEARES — E 4T EE
A HABFEA, BNy BB RHE S T UG, DRIE S g RfEr: . &R ER, SHFEER
B w25 RO R S S . TEILE 6.

E: A SER/NE Alpha ZREESHT: B: S0/ Beta ZFEMEMHT. 5 AAME, "P<0.05.
B 6 B /NR B2 R (xas, BSAM n=3, BIMAH n=4, TARMA n=4, BEFFEA n=4)
Note. A, Alpha diversity analysis of gut microbiota in experimental mice. B, Beta diversity analysis of gut microbiota in experimental mice.
Compared with the CK group, "P<0.05.

Figure 6 Results of microbial diversity analysis in experimental mice ( xds, CK group n=3, Model group n=4, KZ group n=4, %% 4 {7 #in=4)

2.7.2 BEFEHER DT

K B, xEEHART 30 NAEY » 4 B BoREEERE 1] (Firmicutes) « FUUFF 1 [
( Bacteroidetes ) . Jit i #F & |7 ( Desulfobacterota) . 7% J& 1 1] ( Proteobacteria ) 125 i & ]
(Campilobacterota) & 4 bRl BIM F BT, HA ERBERE T, WAFE T+ ERm. THH, BEA
M., TOMEBA. BRI T )ERERTT HEXFEE 55N 40565% . 50.495% . 44.925% .



10 o E b R A A &

55.585%) . fFFE ] CHHXTFEEE S5 N 34.765%. 34.965%. 31.455%. 30.715%) . Miffi#T w1 (e
Sf - E 4> AN 5.595% . 16.475% . 4.605% . 2.335%) . ASJE R 1] AN E RN 2.115% .
1.015%. 5.865%. 8.135%) FNZ5 hE ] (AHXTFE B354 5.235%. 3.365%. 0.745%. 1.295%) . iF
W 7,

JEBAKF L, SEEHAT 30 MY 4E R BN BAFE R (Muribaculaceae) . Biifii i &
(Desulfovibrio) . FLFFEJE (Lactobacillus)  EIMREJE (Lachnospiraceae_NK4A136_group) . F}&
#21% J& (Erysipelatoclostridium) Jy 4 At E 8w g, THH. BENHA, FTafmHa. BE
MR T BRAT R (AR5 25.005%. 27.215%. 19.22% . 13.875%) . Wikl & (HH
FEHHN 5.215%. 16.115%. 4.005%. 1.485%) . FAFHEJE (FEX FES 5N 1.775%. 6.485%.
11.555%. 3.495%) . BIREE (FHAXTEE 5N 7.315%. 4.985%. 6.735%. 2.685%) FJ}HE 22 1
J& CHXTFEFES> 5N 1.95%. 4.005%. 0.855%. 6.775%) . W& 8.



W

8 T IE ERER T AL Lewis i i 2 Jig () 4L f1) F 7

W
4

11

Ee A SEE/NRITTKE EADREEREL B SRR TTKP BRI
B 7 SeB6 /s B TTRCT BRSSO B

Note. A, Stacked bar chart of experimental mice at the phylum level. B, Cluster heatmap of experimental mice at the phylum level.

Figure 7 Analysis of gut microbiota community structure at the phylum level in experimental mice



12 o [ AR 2k

130
Top30

A J& Genus

BUFPARIBL 07514 1% Desulfovibrio

FLFF i Lactobacillus
FINK4A136#FLachnospiraceae_NK4A136_group
% Erysipelatoclostridium

elicobacter

doribacter

ICG-006 Lachnospiraceae_UCG-006

[l 4l Candidatus Cloacimonas
Alloprevotella

fﬁLachnuclcsmdlum

SIFFEE
i 355 I R Blautia

e FF1# ) Faecalibaculum
Colidextribacter

T FFE 1%
Relative Abundance /%

11117 FF ) leibacterium
#FF % Flavobacterium
14 #Muribaculaceae
u‘] AULFT i i Parabacteroides
4‘/'\ R ﬂUCGrOUl PrevmellaceaeiUCG—OOl

Tunclbacter

7 L FF 14 # Eubacterium_coprostenoligenes_group
V[ & Bilophila

Marvinbryantia

¥ 6LFF 24 J# Muribaculum

HERI L4146 4 5 GCA-900066575

L fbOthers
D A
Lo o o B G
P B oW
S el " Qﬁ?‘ @«Q@ o
o* ‘{j,
FlFamily
o Cloacimonadaceae
B 30 i#FPrevotellaceae
FliBacteroidaceae
TOpSO FlErysipelotrichaceae
GCA-900066575 “{Oscillospiraceae
J¥ B FF B Muribaculum IRlignellacgae
ke . : i i fBacillaceae
ﬁ}(]ﬂﬂ'ﬁ@% B JEMarvinbryantia # ¥ El Flavobacteriaceae
/i Bilophila ) IngygiFiTannerellaceae
L‘lﬂ'bﬂ% (Eubaclgrlum ) Eubacterium...genes_group H#4UCG-014 Clostridia UCG-014
1 BRAT B /1 21 4F B Turicibacter UCG-010(4 3% 84 5)UCG-010
#% M BRI FHUCG-010 UCG-010 FUFF 1) (Eubacterium) Eubacterium...genes_group
}&Lﬂrfuce 014 Clostridium_UCG-014 HOrder
U IR K FHUCG-001 Prevotella...eae_UCG-001 L 4 F Bacteroidales
HI#ULFT 14 i Parabacteroides biEHIIE F Desulfovibrionales
HFT T J Flavobacterium p ﬁt:g?bac'."alles
o\ Lt ¢ % nospirales
3 E:.IMH%E”E“?BQG”UM FFiE4 4 H Erysipelotrichales
M S 2 {14 % Bacil lus i 4 H Campylobacteral
3 3% AT B 3/ REEAT )8 Oscillibacter u s .
[0} IRGAT R BT 1 [ Cloacimonadales

JyH T JE Alistipes 4 Fl Oscillospirales

ki 141 J7 Colidextribacter b 14 H Bacillales

2 4F 141 J Faecalibaculum H Flavobacteriales

ZFM TR 1 JE Blautia 24 HUCG-014 Clostridia_UCG-014
1004 7 Bacteroides #iClass

B I 8 Lachnoclostridium M 4 44Bacteroidia

S /% i 7 Alloprevotella i

57K il # Candidatus... Cloacimonas
EHRFEFIUCG-006 Lachnospir...eae_UCG-006
SLFFT J# Odoribacter

i Cloacimonadia Cloacimonadia

42FF 11 J7 Helicobacter I Phylum

FHE T R Erysipelat...clostridium 0L 2 TBacteroidota
BIREIFINKAAL36/ Lachnospir...4A136_group JBB T ' Desulfobacterota
FLAF 1 % Lactobacillus J5ERE T Firmicutes

i1 ]Campilobacterota
{2 Jf 14 T Cloacimonadota

HIXFEE (Z-score) Relative Abundance (z-score)

JB B9 4 J Desulfovibrio
FLFPARTH B Muribaculaceae

o {g‘& %@@\>

S

1.0

05

Er A LB/ RRKCE EADRIERRIEL B SR/ BB KPR R

8 Szga /N BRI /K P b B A 45 4 2H A 4 AT
Note. A, Stacked bar chart of experimental mice at the genus level. B, Cluster heatmap of experimental mice at the genus level.

Figure 8 Analysis of gut microbiota community structure at the genus level in experimental mice
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Note. A, Differences in gut microbiota structure between CK and Model groups. B, Differences in gut microbiota structure between CK and
KZ groups. C, Differences in gut microbiota structure between CK and MZ groups. D, Differences in gut microbiota structure between KZ
and MZ groups, Compared with the CK group, "P<0.05.
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Figure 9 Results of differential microbial composition analysis in experimental mice
A ‘A
3. ik

(W&) MF = “IESHEN, BATT. BENERZAR, KA, BENEZEL0LA,
IESER, MR EEREHNEREEA . AR BER, BRI NED T 7
WS F= A, FIREM SIS MAESRRS . &5 G Tl M 4R 4% i 1 % DA e 12181, e
I, AWFFES E#AL C57BL6 /N R B UEBL AL, PRI B R 2 5 ik 5 i i, T s e e A
B BRMEMEIRIE, H& N MR R OIS E B .

AW FE R F 7K BR8E /N1 6 0l TR AE R R F0 b R iz 6181, AR AR 4 AE TR <55 16 1
B, KR R BB B R B TR . AR TR SR DOV A T AR, 6 bR TR 57 46 0 P 3V 11 P R R A 1 A
Tk RIVFIH KRB /NF 6 AL/ RS B R7F & IR IR 2 Wibn i . DL b DAIE B KRB /N &5 1
AR AE R R [ AT AT M R e e M, WA T ST SR B MR B AT R R AE B R (R . ARG RER, 5%
H R, MR HA N R IR E SR, RPREEMANRNAERKREEXZE TN, {123
S5WEATNE, SEAHE, MESEAIA/NG 5 min BshFE . SPYEEE . STEME LIRS 5
BB S 2 A, IR Rk 5, R R A R A /N B BT R ARRE IR o D-ACHE HE T B A A2 I R
BAEZ Wi br 2 — 20, 525 A bie, MRS ALA /N R R D-ABEHEM B R AR, 2% 0H B R AR 7R 4 /N B
NGRS RE SRR DL RS AR ENE T B R IR E] . AR AR TR AL L. E IR PR A
JrTH N AHIE ST 3 B DA AR 2 AR BUNRZ O 48R, TR IR TE N SEIG A M E RS, TEEKR
e B R TR S T iR A K I A R A K P 22280, 5 (AR A A B, S EIRELRE 2H /) R ) F2 AR IR £ R AR AR
BERR, RELT BREIRS RN, WP ECESAL, WAEE BRI AL T I K .

WER R, W7iE E RS MR B R R T i Bk, 2O R P2 R4, HHLA B B
W2 FEGITE W B2 R FE B, A WREFE MR, A iET 16S rDNA T Kk
W, SEAHML, MR/ RZEE AT Chaol 5%, Shannon TR Simpson 8% 34 i 2 P& AL,
KO HEBE LR E R N . i iE R Y% Beta 22 REVE M vl 501, 8% ALK A i 18 TR RE S5 A S
EowEEad, UHSHERSWREAREZET . ERERE T 5 B AE VR 18 B AT 0 bR
HRe2 FEKE b, PR RIUN ERE [ TA TR OOFF B 11 BRI, ERER 1] 54
FF T TR LGB TR 538 BT, $ERImE WS R AEREL. %SRS H SRR IE MR P R ]S
WA RS —3. EEKTE L, SEAdMt, MEA/NRA R E BIEBEREFEED, K5
WEBRINEE . FHELEBFEEN N, STEARBAML, TAMRAA &E RTFEE. LRI
W BIREEEE RS, FEUREELEEFEEE R, RATERE TR, 2niE
WEBERZHRERE, S 5B REI A EEERMER (short-chain fatty acids,SCFAs) L
Yy, Hk/DRIREHISS SCFAs HIA K, 1M SCFAs (W1 W) CUAREfEHE s T 40f Cregulatory T
cell, Treg) Zrfb. FMHIGE BE 4R, X 4 35 il o B I 4 & i Fa s LA QB E O, BT 8 Al LR
18 (109 /0t 7] 250 SCFAS I /b & AN /2, 520 Treg b AIThae, )38 MUK 2 745 ThagBol, <z
BRI IE, AR N B e s 2 WA A EFEN Couter membrane vesicles,OMVs) , OMVs &] fEZIH izl b Bz
i B g R, Ul bR R RE AR, AR E (IR JE) 12 a SEUE L2 b
(lipopolysaccharide,LPS) &N # & AU, Bl IL-6. TNF-o ZE{E &K 720wk, 3mSR R
B2, AL, B EL AT REIE I BRI B B R . S ALK G T T RE I OIS A B e RE R
N, RSCR B R (IR < UR B A T

HWF KW, CD4*/CD8 LU S5l AEE A &Mk R . 1% ik v RJRT R &5 B o 55 2 P 2R R
IR 3341 ACHF A 38 ik v A M AR DU R T M4 B A T, 5 R EOR 5 A, B
M. FEEBAH. BERELA CDAY/CDS tLIE I T3 &A%, UMM AR NEE,: 55 A4
b, BRREZH /N EROBEAEFE 2. MR FE HOY B I%, RABEH /DR B T RZE RS IR . MAEHSN
HE et iR, MUBRIRA /N R OfENEZ4E, B, QX 2, MBS EERER T



16 o E b R A A &

PR AT RefR HE T AR 28 B 52400 . DA B BB AR 2 3 e i gt R v R S LA S R AR OG . IR
M. AL R R IR 4L RE T GDF-15. IL-6 2 TNF-a /KPS A S ZTHE, DU
MR AT m SO, PRV A S ROREIRAS, 3O RS (2 128 1 Fifyeg 1 32F i T 8 5 ML Ak 8 0 & B AH
Ko LRGP R SR LRI & 7R R AR K IR ST, GDF-15 fE NHr B S EFR AR, mI i 32E i Ja 441 i
Go e KRB, IL-6 A1 TNF-o JUEIT S STATSI 3 B8 5 i sg 4 e 189 5 512 22 fie /7136-381, fihgg 24 41
HE Zeorp R Rt 4 A M3 22 . R BEPEAZ p R RIS TN, 1 — D EIAIE 1 H 2 980 2 48 XoF b e 2
RIS ER .

e VRN TE 1RoR B
FE] 10 A RE AR ASJE T 1 1 B B E Lewis fitide 1k Ji 1O L ) 45 1
Note. | indicates downregulation; 1 indicates upregulation.

Figure 10 Integrated mechanism diagram of spleen deficiency promoting Lewis lung cancer growth via the gut microbiota
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