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[ Abstract] Objective To investigate the characteristic functional changes of the decidual natural killer (NK)
cells and y§ T cells, two immunocytes in the decidua, at the maternal-fetal interface in in vitro fertilization-embryo
transfer (IVE-ET) pregnancy. Methods Decidual samples were collected from 12 women of natural pregnancy (NP) and
32 women of IVF-ET pregnancy, who were enrolled in the NP group and the IVE-ET group, respectively. Then part of the
decidual samples were paraffin-embedded for HE staining and immunofluorescence staining, while the rest of the samples
were digested and Percoll was used for isolating decidual immunocytes (DICs) by gradient centrifugation. Flow cytometry
was used to determine the cell counts of decidual NK cells and y§ T cells and the expression levels of their surface
activation markers, CD69 and NKG2D in the NP and the IVF-ET groups. In addition, the expression levels of IFN-y,
TNF-a, IL-17A, and IL-10, the intracellular cytokines, and granzyme B, perforin, and granulysin, the cytolytic granules,
were measured. The characteristic changes in the relevant immunological indicators were compared and analyzed.
Results HE staining of the tissue specimens showed that the typical structure of decidua was observed, and that
lymphocytes were enriched in the decidua. Immunofluorescence staining showed that the percentage of decidual NK
(dNK) cells in nucleated cells of the IVE-ET group was significantly lower than that of the NP group (P<0.05). Flow
cytometry analysis of DICs showed that, compared with those of the NP group, the percentage of dNK cells of the IVF-ET
group was decreased (P<0.05) and the expression levels of IL-10 and perforin were significantly decreased in the IVF-ET
group (P<0.05). However, there was no significant difference in the decidual y§ T (dydT) cell count between the two
groups. The expression of IL-10, IL-17A, and perforin was downregulated in the IVF-ET group (P<0.05). There was no
significant difference in the expression of IFN-y, TNF-a, granzyme B, and granulysin, the cellular function indicators
(P>0.05). Conclusion The dNK cell count and the secretion of some intracellular cytokines of dNK and dy8T cells of
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women of IVF-ET pregnancy decreased to some degree, which suggests that certain changes may have taken place in the

immunological microenvironment at the maternal-fetal interface. The specific effect of these changes on pregnancy

outcomes needs further investigation.
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20%., 40% . 60% Percolli{ |, i A HE B B 0 J5 U
40% ~ 60% [ IEZ 4i i R A DICs .
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Table1 List of antibodies

Antibody Fluorochrome  Clone Dilution = Company
Anti-CD3 FITC UCHT1 1:100  BioLegend
Anti-CD45 APC-cy7 HI30 1:100  BioLegend
Anti-ydTCR PE B1 1:100  BioLegend
Anti-CD56 PE-cy7 HCD56 1:100 B&D

Anti-CD69 FITC FN50 1:100  BioLegend
Anti-CD16 BV421 3GB 1:100  BioLegend
Anti-NKG2D BV605 1D11 1:100  BioLegend
Anti-granzyme B BV421 QAI18A28 1:50 BioLegend
Anti-perforin FITC dG9 1:50 BioLegend
Anti-granulysin APC DH2 1:50 BioLegend
Anti-TNF-a APC MAb11 1:50 BioLegend
Anti-IFN-y FITC B27 1:50 BioLegend
Anti-IL-17A BV605 BL168 1:50 BioLegend
Anti-IL-10 BV421 JES3-9D7 1:50 BioLegend

1.4 HEEGBMERILLE BT

P BESCHRARAE P UEA T Y] R HEYL £, S A A A% 5
AN G pUfF B 0K €5, A BT P L R £, S
T e R SRS U B, SR I e &
2 (EDTA, pH9.0) & )5, Yl 518K WA = s
FET RN .5 minf5 R 7K E0H IR 5 1 2 == 00, PR
YIR A 3%H,0, 1, 2 il £ 130 min 5 28 /K BE G =X,
10%111 2 1L 775 BT 3045 S P 45 607 45,30 min, il A50 uL
HLANCAMIFUA, 4 CHER W . SH2K, Y1 FHTBSTHE
B3R, A0 pLILEHTIgG, 37 CHFE 45 min5 YETk
3K, FEEGR WA, BV R INAS50 uL CY5, FiRMH
10 min, FEIAHTBSTIE UE =R S TBSTF 4. Ak bl Fr
JA50 uL DAPTTAEWK, 4445 min/5 5 FHTBST & 4L P
Ko ALY R B E DO WG TR, ANKZH A
PENCAMIBTIAR T Y 2 AT €5, 41 A% B DAPTYY ik €1,
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A A A E A
1.5 SREMRRERC AR EF SRR

H4 5325 Hh Y DICs FHPBSZZ i T Uk 194 3 I 114, R
1104 il 8 & F1 mL PBSH, W HX100 pLJH FHiikye
o, EQEZ AT ASCAT YL (T2 pL= IR 5 15 min,
HUEZ G MAS uL FeaZ AR E A, £ /4110 min, P&
Wi 548 s v BE I AR R IE I F 30 min, F%3%
FBSHYPBSZE ik i Uk P R 500 7 11, 400 pL PBSHI &
g NS e a1 =0 U1 v a1 B g T = s/ il
HEAT30 min P MEARAL B, PN A BEPERURATLA, 978 30 min,

S PP VR P 250 3E B, A 400 pLZE PR E R T
AL PN R P ARSI 5 E AT Z R A B
g, B THR. HREBERULMEFEEEA 5137 C
Frigiah, Ja gD RIA B URLAE AR . DICsZR i
BLREIN 5 >R ] FlowJ o ¥ A4F#E 47 43 #7, 455 CD45 ., CD3,
CD56., ySTCRIGARHEATNKAN Y5 yS TN FEl ], A 5eFs
BB 7O e & L PP AR 43 L 22 3
1.6 ZitFEHE

JIR DA IE 250 A B K0 FH % + s R, AR IE 25501
WU FH o 52 B (PO 3 880 38R o X T P4 2Z TRl 4 A 1L
B, AR HE A IR 50, SRRk 30 s A E S8R 50,
P<0.05° 22 A G L,
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Table 2 Baseline characteristics of the IVF-ET group and the NP group

Baseline characteristic NP (n=12) IVE-ET (n=32) P
Maternal age/yr. 33 (31, 35.75) 33(29.25,33) 0.4049
Gestational age/week 38.68+0.76 37.55+1.77 0.0752
BMI/(kg/m’) 27.45+4.07 27.05%3.18 0.7361
Gravidity 2(1,3.75) 2(2,4) 0.2057
Parity 0.50+0.67 0.28+0.58 0.2386
Routine blood tests

NEU/% 74.33+6.36 72.69+7.48 0.5055
LYM/% 18.38+6.14 19.21+6.27 0.696 5
MON/% 6.30 (5.75,6.75)  6.90 (6.00, 8.45) 0.3113
WBC/(><109 Lfl) 8.05(6.30,9.25)  7.90 (6.43,9.25) 0.9410
NEU/(x10'L™) 631 (4.60,6.95) 6.08(4.24,6.86)  0.9017
LYM/(><1()7 L’l) 0.54 (0.39,0.59)  0.52 (0.45, 0.59) 0.9741
MON/(X107 L") 1.41+0.53 1.45+0.36 0.8198
Birth body mass/g 3134.0+442.9 2834.0£534.9 0.0932
Birth height/cm 49.00+1.95 48.43+2.15 0.4472
Infant sex (M/F)/case 5/7 17/15 ND
Newborn Apgar score
1 min 10 10 ND
5 min 10 10 ND
10 min 10 10 ND

BMI: body mass index; NEU: neutrophils; LYM: lymphocytes; MON:
monocytes; WBC: white blood cells; M/F: male/female; ND: not done.
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ST A AN Y 5 B FIVE-ET41((13.28£1.20) %
vs. (6.56%1.37)%, P=0.006 ) ([ 1BAIE1C) .
2.3 ANK#f5dySTHREEE R REE N

T EE A S BUIVE-ETAL (1 dNKZH A (7 968 B 240 e 2
B LK T-NPZH( (17.10£7.02) % vs. (22.41+8.50) %, P=
0.04) (E12A) 5 WL FEA rf 240 i 35 1 BE 58 1 CD 16 A L Y
e BZa ) 25 7 o g 127 2 SL(JK12B) ; NPZH 5 TVE-ET4 1Y
dySTHN M A AL & TC B B 2 5 (P>0.05) (K12C) » ANK,
dy ST 2 M % AL 5 F5 CD69- 5 NKG2D Iyl i 45 5 B
/N, IVE-ETA dyS TH fENKG2D R A% T XF B 41
((69.09+16.14)% vs. (79.39+7.42)%, P=0.04], HF £
ANKAHIdySTA I CD69/K V- 22 5 ¥ Te s 12 2 L (2D FI
[2E) .
2.4 ANKAMS5dySTHRERIhEE R FRIKKFE
gl

{2 R AL FIEN-y, TNF-a, IL-17ALL B AR P50 F
IL- 1009 23R 7K P B 22 45 5 7R : IVE-ET4 i dNK 4 g
IL- 10/ R KK PALFNPAL((2.26£1.36) % vs.(3.35+
1.79)%, P=0.03 ) (KI3AFIKI3B); IVE-ETZH dyS T4l H1IL-
17A((4.48+4.70)% vs.(9.71+7.50) %, P=0.008])51IL-10
((4.01%£3.71)% vs. (8.86%9.13)%, P=0.01 ) F LA BT
NP4 (EI3CHIE3D), HFHANK, dySTHMIAYIFN -y,
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Fig 1 HE staining of decidual tissue and immunofluorescence staining
analysis of dNK cells

IVE-ET

A: HE staining showed enrichment of lymphocytes in the decidua; B: the
distribution of dNK cells in the decidua from the NP and IVF-ET groups, as
shown by immunofluorescence assay (scale bars=100 pm); C: percentage of ANK
cells in all DAPI" nuclei in NP and IVF-ET decidua in each field, as quantified by
Image] (n=>5). " P<0.01.

(3]
S
1

—
w
T

J.
b .
::" ¢ ro
dydT cells/%
S
4
|

40 — 80

(1)
_e

o Y P . goor Tk

2 R 2 y
S20f o J%er SA0r T 15

= e T e 2 %

L o A L _

< 10 H S 520 S

* °

0 L L 0 L

0 NP IVF-ET o NP

@ CD69" cells/%

dNK dysT

@ NKG2D* cells/%

dNK dysT

[ 2 ANKZAEFNdyS TR R E EFIREIE
Fig 2 Determining the cell counts and phenotypes of dNK and dydT cells

A: Percentage of NK cells was compared between the NP and the IVE-ET groups; B-C: percentage of CD16" NK cells and y§ T cells were compared between the NP

and the IVE-ET groups; D-E: surface activation receptor CD69, NKG2D expression of dNK and dyST cells were determined by flow cytometry. ~ P<0.05.
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Fig 3 Determining the expression level of intracellular cytokines of ANK and dydT cells

A-B: representative flow cytometry and statistical analysis of the expression level of IFN-y, TNF-a, IL-17A, and IL-10 on dNK cells; C-D: representative flow

cytometry and statistical analysis of the expression level of IFN-y, TNF-a, IL-17A, and IL-10 in dy8T cells. P<0.05, "~ P<0.01.
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Fig 4 Determining the expression level of cytolytic granules of dNK and dydT cells

A-B: representative flow cytometry and statistical analysis of the expression level of granzyme B, perforin, and granulysin in dNK cells; C-D: representative flow

cytometry and statistical analysis of the expression level of granzyme B, perforin, and granulysin in dy8T cells. " P<0.05, " P<0.01.
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