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Description automatically generated]Figure S1. Spleen denervation, and flow cytometry protocol. a. Cartoon representative of the splenic artery anatomy branching from the celiac artery. The dashed lines show where the surgery was performed at the apical and arterial splenic nerve branches. At the right of the cartoon, there is a complete description of the spleen denervation procedure. Confirmation of spleen denervation was done by western blot measuring TH protein (SH and SD rats are shown). Sham animals revealed TH whereas SD rats show a decrease or absence of TH. b. Flow cytometry protocol details. 
[image: ]Figure S2. Flow cytometry reagents, setup, and percentage rate calculation per cell type. a. List of reagents used for flow cytometry. b. Laser lines, emission filters, and fluorochromes were used from Agilent NovoCyte 3000 flow cytometer. Figure created with CorelDraw, Microsoft Office, and Prism GraphPad. c. The formulas used to calculate the percentage rate c per cell type after acquisition and gating. 
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Figure S3. Flow cytometry gating strategy for immune markers was included in the study. 
a. Flow cytometry gating for spleen macrophages. The number in the lower left corner represents the order of the gates. 1) FSC/SSC gate excludes debris/small particles; 2) FSC-H/FSC-A excludes doublets; 3) gating for alive cells with lower FSC (R3), and higher FSC (R6);  4a) CD11bc+ and lower FSC cells (R17); 4b) CD11bc+ and lower FSC cells (R7); 5a) M1-like macrophages (CD11bc+CD38+TNFα+) and CD11bc+CD38+ cells; 5b)M2-like macrophages (CD11bc+CD206+); 5c) index of the proportion of CD11bc+ higher FSC more granular (SSChigh) cells (gate R8), and the proportion of CD11bc+ higher FSC less granular (SSClow) cells (gate R10); 6a) FMO control for M1-like macrophages; 6b) FMO control for M2-like macrophages. 
b. Flow cytometry gating for spleen T cells. 1) Gate for alive CD3+ cells; 2) FSC/SSC gate to exclude debris/small particles; 3) FSC-H/FSC-A to exclude doublets; 4) representative of T-helper, CD4-T cells, Tregs, and CD4-FOXP3+ T cells.  All the gates and quadrants include the gated percentage. Almost all gates/quadrants include the number of events except for CD11bc+/CD38+ cells, T helper, CD4-T cells, and the FMO controls. The formula used to calculate a definitive number using negative and positive populations is also included with an arrow pointing to the respective quadrant or gate. Figure created with NovoExpress and Prism GraphPad. 
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Figure S4. Case processing summary for all AANs and network information for AAN5 per group. A. Case processing for the ANN models. The random partition for training and testing sets is reflected for each ANN model in SH and SD groups. The model with the most comparable training and setting partition between SH and SD groups is ANN5.  b.  Network information for ANN5-SH and ANN5-SD. c. Network architecture for ANN5-SH (left) and ANN5-SD (right). Figure created with SPSS 28, Microsoft PowerPoint, and Prism GraphPad. 
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Figure S5. Correlation matrix, anti-image matrices, and collinearity statistics. a. Correlation matrix between variables involved in PCA. The 1-tailed significance for the correlation is also reflected.  b. The collinearity statistics table shows the VIF values. Those variables with VIF >5 such as t-helper, t-cytotoxic, M1-like/M2-like index, and Treg/M1 index were excluded from the PCA analysis. c. Anti-image matrices table, the values on the diagonal of the anti-image correlation are all above 0.5 except CD11bc+CD38+cells which were excluded from PCA. Figure created with SPSSv28 and Prism GraphPad. 
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Spleen dencrvation

After sufficient depth of anesthesia, the hair from the abdomen was removed along the
linca alba. The rat was placed in the ancsthetic chamber until completely ancesthetized under
isoflurane flow (2-5%). Normothermia (37°C body temperature) was continuously maintained
with a water-heat exchange system and cyes were lubricated. Afier a small opening in the skin, a
bigger cut was performed using as landmarks the sternum and 5 cm from there towards the tail.
A 4em-midline abdominal incision along the Linea alba was perlormed in the peritoneum
starting below the sternum exposing the abdominal cavity organs. The spleen is attached to the
stomach by peritoneal layers and ligaments.

There are four branches of the splenic nerve. The apical is located at the apical pole of the
Hepatic Artery S spleen and associated with an apical ligament. The other branches run along and are imbibed in
the connective tissue around the splenic arterics. The spleen was disconnected from connective
tissue as we pulled the stomach to the left to expose the splenic apical ligament/nerve and cut it.
Then the stomach was pushed up and to the right to reveal the inferior pole which was cleared
from connective tissue. The celiac trunk coming from the abdominal aorta splits into the hepatic
arlery , the lell gastric artery, and the splenic artery (see the cartoon in the left). Aller the arterial
branch to the stomach, a trifurcation indicates the first branching point of the arterial supply to
the spleen. From this bifurcation on, the arteries split many times and end at the helium of the
sploen. We picked the arca before (up to the trifurcation of hepatic, gastric, and splenic) and
after the bifurcation close to the spleen helium (cartoon in the left). The tip of the forceps was
introduced between the splenic arterics and the conneetive tissuc tearing apart the nerve. The
same operation was repeated at different locations in the same area to ensure that the nerve was
severed (sce dashed points in the cartoon in the lelt) hroughout the procedure, we moistened the
organs every few minutes with saline. We closed two layers independently. First, the peritoneum
with an absorbable suture (3-0 thickness), and the skin with a non-absorbable suture.

Left Gastric Artery

Sham surgery

Rats were anesthetized with isoflurane flow (2-5%). The abdomen was opened as
described for spleen denervation (supplementary Figure 1A) and the spleen was displaced to the
midline. The splenic vessels were isolated, but the nerve was left intact. The spleen was then
placed back in the abdomen and closed

Spleen collection

Rats were anesthetized with isoflurane (2-5%), to undergo terminal surgery. The abdomen
was shaved, and the arca was wiped with alcohol prior to opening the abdomen. The abdomen
was open as described for spleen denervation , the spleen was harvested after clamping the

Immunobloting celiac artery or the abdominal aorta.

Briefly, NuPage LDS Sample Buffer (4X) (Invitrogen, Carlsbad, CA) and B-mercaptoethanol were added to the homogenates, and the samples were boiled for
5 min. The samples were loaded (15-20 pg of protein per well) in a 4-20% Precast Protein Gel (Biorad) and resolved by SDS-polyacrylamide gel clectrophoresis.
Following transfer at 4 °C, nitrocellulose membranes were blocked (30 min at room temperature) with blocking buffer (5% non-fat dry milk in Tris-buffered saline
containing 0.1% Tween 20 [TBS-T], or Licor Odysscy Blocking Buffer). Membranes were probed overnight at 4 °C with primary antibodics targeted against
tyrosine hydroxylase (TH, 1:200 dilution, Abcam # abl12, Waltham, MA, USA) and dissolved in blocking buffer or Licor Odyssey Blocking Buffer with 0.1%
Tween 20 and 0.01% SDS. Afler washing in TBS-T (or phosphate-| buﬂered saline + 0.1% Tween 20 [PBS-T]; 3 washes, 5 min each), the membranes were
incubated with IRDye secondary anti-rat antibodies (Licor). Proteins were visualized by the Licor Odyssey System. Densitometric analysis of the bands was
performed using NIH ImageJ, and values were normalized to actin.

b

Flow cytometry protocol

Harvested spleens wero cut into five roughly similar picees to facilitate maceration and placed in RPMT 1640 + 10% FBS. The spleen picees were minced
individually with a glass tissue homogenizer, grinding eight times (90 degrees rotations). Single-cell suspensions were achieved using a 100 mM cell strainer (BD
Biosciences, San Dicgo, CA) followed by centrifugation (300 x g, 5 min) and lysis of erythrocytes by incubation with ACK Lysing Buffer (5 min at room temp,).
White cells were collected by centrifugation (300 x g, 5 min), the supernatant aspirated, leaving approximately 50 uL to avoid disturbing the pellet (continue
doing so throughout the whole experiment with decanting). Five mL of cold phosphate-bullered saline (PBS) were added and gently mixed with cells and
remaining fluid, next cells were collected by centrifugation (300 x g, 5 min at 2-8°C). After decanting the pellet was resuspended in 1 mL of PBS and cells were
counted (automated cell counter) for a cellular concentration of 1.5 million cells/100 pL per sample. This volume per sample was added to prelabeled Eppendorf
I-mL-vials on ice with 200 uL of Fe blocking solution (3% of anti-rat CD32, 5 % FBS, and PBS) and incubated for 20 mins. Surface antibodies and the dead live
solution were added (supplemental figure 1B) and incubated for 30 mins in the dark. After incubation, the samples were washed two times with 500 mL of PBS
(centrifuge at 300 x g for 5 minutes at 2-8°C), fixation buffr was added (Foxp3/Transcription Factor Staining Buffer Sct, supplemental figurc 1B) and samplos
were incubated 15 mins in the dark. After fixation samples were washed two times with 200 pl of permeabilization buffer and centrifugated at 300 x g for 8
minutes at 2-8°C. After the washes, 100 pl of permeabilization buffer and the intracellular antibodics were added including anti-rat FoxP3 for Tregs, anti-TNFa
for proinflammatory, and anti-1L.-10 for anti-inflammatory monocytes (supplementary figure 1B). The samples were incubated for 30 mins in the dark and after
two washes with 200 pl of permeabilization buller the pellet was resuspended in 250 pl of PBS and read in a 6-color Agilent NovoCyte 3000.
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Reagent list
Instrument: Agilent Novocyte 3000
Antibody/Probe Concentration  Fluorochrom  Vendor/Cat. No/Clone
1.5x106 e
cells/ml
Anti-ratCD11be 2 ul PC-Cy7 BioLegend/201818/0X-42
Anti-rat CD38  0.75ul FITC BioLogend/250503/14-27
Anti-tat TNFa 0.375ul PE BioLegend/506104/TN3-19.12
Anti-rat CD206  1.5ul FIIC Bioss/ bs-4727R-FITC /Polyclonal
Anti-rat TL-10 375 ul PL BD Biosciences/555088/A5-4
Anti-rat CD3  2ul PerCP Thermo Fisher, [nvitrogen/46-0030-82/eBioG4.18 (G4.18)
Anti-tatCD4  2ul TITC BD Bioscicnees/554837/0X-35
Anti-rat FOXP3  3.75ul PE Thermo Fisher , Invitrogen/ 17-5773-82/ FIK-16s
Live-dead
LIVE/DEAD™ Fixable Far Red Dead Cell Stain 0.4 ul APC Thermo Fisher, Invitrogen/ L34974
Kit
Compensation beads
UltraComp eBeads™ Plus Compensation Beads Thermo Fisher, Invitrogen/ 01-3333-42
Tc blocker
Anti-rat CD32 3% - BD Biosciences/550271/D34-485
Other buffers and reagents
Foxp3/Transcription Factor Staining Buffer Set - Thermo Fisher lnvitrogen™/00-5523-00
ACK lysis buffer - Thermo Fisher Gibco™/A1049201
RPMI-1640 - Thermo Fisher Gibco™ /11875085
PBS (phosphate buffered saline) - Thermo Fisher Gibco™/ 10010023
Fetal Bovine Serum (FBS) - Thermo Fisher Gibco™/ 10082147
Flow cytometry setup
Instrument: Agilent Novocyte 3000
Laser lines 488 nm 640 nm.
Emission filters 530/30 572/28 675/30 780/60 675/30
Fluorochrome FITC PE PerCP PE-Cy7 APC

C

Calculation of the percentage rate for cell type

Supplementary figure 3A represents M1-polarized macrophages which are cqual 1o %Q18-2/(%Q18-2+%Q18-4). The % within Q18-2 represents the

percentage of CD38+TNF+ from the parent gate (singlots, alive/FSC-lower

negative population of cells. Thus, the posil
supplementary ligure 3). The ratios were expr
expressed as a ratio ol simple pereentages gate

CD11be+CD38+ cells =%Q18-4/ (%Q18-4 — %Q18-3) (scc ¢1)

12

2. M1-like macrophages= %Q18-2/(%Q18-2+%Q18-4) (scc c1)

3. M2-like macrophages = %Q18-3/(%Q18-3+%Q18-4) (sce ¢2)

4. Granularity index of CD11bc+/FSChigh cells= % R8 gaic/% R10 gale
5. M1-like/M2-like ratio= M1-like macrophages/ M2-likc macrophages
6. T-helper cells= %Q4-4/ (%Q4-4 + %ES5) (scc ¢3)

7. CD4T %ES/ (%ES + %Q4-4) (sce ¢3)

8. Tregs = %Q4-2/(%Q4-2+%Q4-4) (sec ¢3)

9. CD4-FoxP3+ T ccl Y%E6/(%EGH%ES) (see ¢3)

10.  Tregs/M1-like ratio= Tregs /M1-like macrophages

CD11bet), and the % within Q18-4 represents the pereentage of the parent gale
(singlets, alive/FSC-lower cells, CD11be+) which are CD38—/TNF-. M1 polarized macrophages ¢

¢ the ratio between this sum of percentages of the positive and

ive population is divided by the sum of the positive and the negative population for a specific marker (see
d as the division of resulting numbers [rom the above-mentioned calculations. Granular or agranular cells were
. The immune markers measured were as [ollows (supplementary ligure 3):
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FMO control
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Case processing summary for all AAN models per group

AANL AAN2 AAN3 AAN4 AANS
Type of surgery n % n % n % n % n
SH Set “I'raining 17 708 16 66.7 18 750 12 500 16 66.7
Testing 7292 8 333 6 250 12 500 § 333
Valid 241000 241000 24 1000 241000 241000
Excluded 0 0 0 0 0
Total 24 24 24 24 24
SD Sel g 500 12 750 11 688 10 62.6 10 625
“T'esting 8 500 4 250 5313 6 375 6 375
Valid 16 100.0 16 1000 16 100.0 16 1000 16 1000
Lixcluded 0 o 0 0 0
Total 16 16 16 16 16
SH, animals with sham surgery; I, animals with splecn dencrvation; AAN, artificial neuronal networks.
Table 2. Network Information for AANS
Tiactor Sector
SH
Input Layer Covariates 1 M2like
2 Tregs
3 Granularity index
1
5
6
Number of Units®
Rescaling Method for Covariates Normalized
lidden 1 ayer(s) Number of [idden Layers 1
Number of Ur dden Layer 14 1
Activation Function Iiyperbolic tangent
Output Layer Dependent variables 1 Treatment(H20 or NaHCO3)
Number of Units 2
Activation Function Softmax
irror Function Cross-entropy
D
Input Layer Covariates 1 M2-like
2 Treg
3 Granularity index
4 Mi-like
5 M1-like/M2-like ratio
6 Treg-like /M 1-like_ratio
Number of Units® 6
Rescaling Method for Covariates Normalized
llidden 1 ayer(s) Number of [lidden I ayers 1
Number of Units in | lidden | ayer 1 4
Activation Funetion Hyperbolic tangent
Output Layer Dependent Variables 1 Treatment(H20 or NaHCO3)
Number of Units 2
Activation Function Softmax
Lirror Function Cross-entropy

. Excluding the bias vult; ST, sham animals; SD, spleen denervated animals.
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Correlation matrix between variables, PCA output COlllneal‘lty StatlStICS. Coefﬁaents
r i e rE R e o v
Corrclation  Treatment Looo =335 U7 061 031 -361 021 Step 1 CD11be+CD38+ cells 731 1125
Ml-like 335 1000 -252 093107 308 124 gé"r:’llk]zmyj"dex 3 :i ?:Z?
M2-like n7 -252 1000 418 126 -135 285 T-helper 185 5.240
Treg 061 093 418 1000 612 021 632 CD4- T cells 116 8.633
Treg 226 4.065
CDA-loxP3 1 Teells 031 107 126 612 1.000 067 -4 CD4-FoxP3+ Teells 317 3.042
Granulority_index <361 308 135 021 067 Leoo 091 TregM1-like index 176 5.673
B N MI-like/M2-like index .172 5.827
Surgery 021 124 285 632 -4l ~091 1000 Treatment 760 1315
Sig.(I-tailed) Treatment 07 236 355 4% o1l 450 Surgery 489 2.044
Mi-like 017 058 284 256 07 m Siep2 CD11bet CD38 1 cells 838 1193
M2-like 236 038 004 219 204 038 M2-like 771 1.288
Tregs 55 284 004 000 EX 000 (Ii::gulanly index 2‘7‘; ;iig
CDA4-FoxP3- Teells 426 2356 219 000 341 004 CD4-FoxP3+ Tcells 592 1.689
Gronularily index 011 027 204 448 341 287 Treatment 835 1198
Surgery 522 1.915
Surgery 450 222 038 000 004 27

a Dependent Variable, M1; VIF, variance inflation factor;
step 1, collinearity statistics for all the variables; step 2,
collinearity after excluding the variables from step 1 with
VIF>$5 and/or tolerance<0.2

Anti-image Matrices

CDdFoxP3+  Granularity CDITherCD38

Treatment  Mi-ike M2ike Treg Teells index Surgery +Cells

Anti-image  Treatment 787 185 012 -052 =003 235 -.049 e
Covariance  M1-like 185 759 213 -.060 -.007 -.139 057 -.069
M2-like 012 213 11 -185 103 050 050 -.035

Irey -.052 -.060 -.185 373 -248 006 215 -.098

CD4-FoxP3+ T cells =005 -.007 103 -.248 592 -.025 -.004 096
Granularity_index -139 050 006 -.025 817 030 044

Surgery -.049 057 050 215 =004 030 518 =227
CD11be+CD38+cclls 119 -.069 -.035 -.098 096 044 -.227 832

Anti-image  Treatment .609* 239 017 -.095 -007 293 -077 147
Correlation  M1-like 239 .607* 290 =112 =011 =177 090 -.086
M2-like 07 290 593* -339 159 065 082 -.046

Treg -.095 =112 -359 581 -527 011 490 =175

CD4-LoxP3+ T cells -.007 =011 159 -527 652° -.036 -.008 136
Granularity_index 293 =177 065 011 -.036 668" 047 054

Surgery -077 090 082 490 -.008 047 669" -340

CDI 1bct+CD38+cells 147 -.086 -.046 =173 .136 054 -.346 444"

a. Measures of Sampling Adequacy(MSA)




