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Biological characteristics of uNK and pNK cells in pregnancy
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[ABSTRACT] AIM: To study the biological characteristics of uterine natural killer cells (uNK cells) and periph-
eral natural killer cells (pNK cells) in early gestation and their difference on physiological functions. METHODS: MTT
assay was used to detect cytotoxicity and proliferation of the uNK and pNK cells. RT - PCR technique was applied to exam-
ine the altered gene expression of the chemotaxis, angiopoiesis and other biological activity in uNK and pNK cells. RE-
SULTS: Compared with pNK group, uNK cells showed a higher cytotoxicity against K562 and a lower proliferation activi-
ty. The expression of some chemokine receptor genes and angiogenic growth factor genes in uNK cells and pNK cells were
detected, such as CCR1, CCR5, CCR7, CXCR2, CXCR4 and CX3CRI1 expressed by uNK cell and high contents of CX-
CR4 and CX3CR1 mRNA were found. The ligand genes of the chemokine receptor were expressed by decidual tissue or
trophoblast tissue in early pregnancy. PIGF and Ang ]l mRNA were only found in uNK cells. CONCLUSION: Compared
with pNK cells, uNK cells have peculiarities of the behaviour that might contribute to uterine unique microenvironment dur-
ing pregnancy.
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1.1 AFZHBBUARRIALER NFEE
BettRIAET 1208 5 6] 8 - 10 22 IE ¥ i ik id %
PN W= AR AT W W B 20 21, Bl R 3 2% vh v W
(PBS) ¥E2 -3 Ik, LM LU AR 45 E
HE, RIS E AL 5. TR EmELR 3 K
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I, HEBRLIRE N 1 x10°U/L) B 41
SrEW( LI A Y SRR BRA F ™ ) , CEL-
Lection™ Pan Mouse IgG Kit( Dynal Biotech 7= ) , an-
ti — human CD56 B3 ( Biolegend =) , NE4H IL -
2(REFRAFEEG A RAF ) s 7O
f&: CD3 - TC (I § eBioscience A&} ), FPL B -
FITC( 5 R&D A H]) , k€ & RT - PCR X5 & H
A=

1.3 34 ALRFFIIYHHEEFELER
1) £ ( Department of Microbiology, Columbia U-

LIk, niversity, New York City, NY 10032) Dr. Wenli ZHAO
1.2 X # RPMI - 1640 ( Hyclone F= &, & 15% /N 3l 519 F5 % 1,
*1 5|9F3
Tab 1 Primer sequence
Forward Reverse
CCR1 5’ — CGAAAGCCTACGAGAGTGGAA -3’ 5’ — CGGACAGCTTTGGATTTCTTCT -3’
CCR5 5’ - TGTCCCCTTCTGGGCTCACTAT -3’ 5"~ TGGACGACAGCCAGGTACCTA -3’
CCR6 5’ - TCGCCATTGTACAGGCGACTA -3’ 5’ — CGCTGCCTTGGGTGTTGTAT -3’
CCR7 5’ — ACATGGGAGACAACACCACA -3’ 5’ = TGCGGATGATGACAAGGTAA -3’
CXCR2 5" - TGGGCAATAATACAGCAAACT -3’ 5" -~ GAGCAGGAAGATGAGGACGAC -3’
CXCR4 5’ - TTCCTGCCCACCATGTAGTC -3’ 5" — TCGATGCTGATCCCAATGTA -3’
CX3CR1 5’ — AAGAAGCCCAAGAGTGTC -3’ 5’ — GAAGAAGGCGGTAGTGAA -3’
VEGF - A 5’ — CTTGCCTTGCTGCTCTACC -3’ 5’ — CACACAGGATGGCTTGAAG -3’
VEGF - B 5’ - CCTTGACTGTGGAGCTCATG -3’ 5" = TGTCTGGCTTCACAGCACTG -3’
VEGF - C 5’ = TGCCGATGCATGTCTAAACT -3’ 5" = TGAACAGGTCTCTTCATCCAGC -3’
VEGF -D 5’ — GTATGGACTCTCGCTCAGCAT -3’ 5’ — AGGCTCTCTTCATTGCAACAG -3’
VEGF -E 5’ — AGGGAGCACAGGAGGATAG -3’ 5’ — AAGCAAACAACTGAGATTAAGGA -3’
PIGF 5’ — ATTTCTTTGTGCAGATTCTGTAAGG -3’ 5’ — CTAGAAGGTACAATCTCTCAGGGG -3’
bFGF 5’ — AGCGACCCTCACATCAAGC -3’ 5" — AAAAGAAACACTCATCCGTAACACA -3’
Ang | 5’ — CAGGAGGATGGTGGTTTG - 3’ 5’ —= GCCCTTTGAAGTAGTGCC -3’
Angll 5’ — ATCTCTTCTGTAGAATTAGGG -3’ 5’ — AAATAGTGACTGCCACGGTG -3’
Homeo box b3 5" - GAAAGGGCGAACGAGGATT -3’ 5" -~ TGGCAGGCAGATGGAACAA -3’
COX -2 5’ — ATCATTCACCAGGCAAATTGC -3’ 5’ — GGCTTCAGCATAAAGCGTTTG -3’
NOS3 5’ — GTCTGCATGGACCTGGATAC -3’ 5’ = GGACACCACGTCATACTCATC -3’
iNOs 5’ — CATGGATAAGTACAGGCTGAG -3’ 5’ — AGGTCACATTGGAGGTGTAG -3’
HIF - 1a 5’ - GAATGCTCAGAGAAAGCG -3’ 5" — AGATTTGCATCCTTTTACACG -3’
TGFB, 5" = GTGGAAAACCCACAACGAAAT -3’ 5" — GTCCTTGCGGAAGTCAATGT -3’
TGFB, 5’ = TCCAATTTGGTGAAAGCAGA -3’ 5’ = TGTACCCTTTGGGTTCGTGT -3’
TGFB, 5’ — ACTTGCACCACCTTGGACTT -3’ 5’ = TTTAGGGCAGACAGCCAGTT -3’
2 AFiE 2 R, INAGE R RPMI - 1640, 2252 B 4 g 2k, IR A

2.1 uNK Zfek pNK Zmieeg 4 5 |\ Leit

@© WA AR S TS B S A PBS
BV, K BT 1 mm x 1 mm x 1 mm ZE45 2218k,
& 120 B4R _EHHE 8 200 H 4R, PBS ek 4
Ja, ¥ 1 VAR P8 T Ficoll I B 40 i 4 B WK |,
2 000 r/min .0> 30 min, B WREHE)E , PBS B4k

BRI, 37 C 5% 1 CO, 15 FRFENERE 30 min, $f &
AR A—FE 0BT ,4 CHUE 10 min,

@ ShE M A R H A B R R A A A
PUBEIL 3 mL, fin5F (KR PBS 7%, & 1:1 Wi T
WEM B E, 2 000 r/min B.0> 25 min, B
E4iZ, H PBS ek 2 I, /R 1. 1,
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@ NK izt #ul Bl FESRE 564 Mircobeads
5 anti — human CD56 Hi{AILFIRF , B¥FrHE CD56
f¥] Mircobeads 43 Bl M A 1.1 F1 1.2 ) NK 20 Ji B
B R 1S min, SR IABRHOR , A4 B .
@NK a2 B BRALiT ) uNK 4l 5
pNK 4 fin A 2 pL FEH0 K - FITC, 4 C 3% =
30 min, PBS ¥ , iIA CD3 - TC 10 pL,4 Ci#k
SN 30 min, PBS ¥t 1 3R, #EAHEXT B, EALR
J& F§ WinMDI2. 8 {47 #r &t 3

2.2 MTT #m] NK 4 ff 64 345 B 3% 7545 b

@ NK 4 fa i R 5% MTT 35K uNK 48 5
pNK £ g %F K562 #9450, A0 HE H 4 ) 0 501,
2.5:1,1.25:1,0.625: 1, B EFL3 1, LKW EX 3
WL Lo

@ NK ZUH BT EES MTT 5400 uNK 4045
pNK ZHffi7E 4 h.24 h.48 h.72 h 196 h [} 1%
B, — BT BT R SR N INA 1 x10°U/LIL -2
RPMI - 1640 , 3B} BBl 35 3

2.3 RT-PCR #E R#m NK 284 mRNA #5 & ik 9
£ 5

@55 FRR I 2 NK 4 il & RNA, @cDNA [
A SR RARFR 20 wL, 5 x RT buffer 4 pL, DTT
(0.1 mol/L) 2 pL, 4 x dNTP Mix 1 pL, Oligo T
1 pL, M-MLV 1 uL, 48/fd i@ RNA 2 pL, & RNase
7K 9 wLo 37 C M 60 min,95 °C 2 i 10 min K%

M -MLV, @PCR 3 3K 5K 20 pL RBLER,
10 x PCR buffer 2 pL, MgCL, (25 mmol/L) 1.6 pL,
Taq DNA & (1 U/pL) 0.4 pL,4 x ANTP Mix:
0.4 pL, F¥E1# PL 1 wL, F#E14 P2 1 L, RT
FEFEH) 0. 8 wl, 2= RNase 7K 12. 8 uL, PCR %44
@95 CA4 5 min, ® 94 CAZE30s, ©58 CE
30 s, @ 72 CH#Eff 45 s, b —d {FFF 35, ®
72 CHEA 7 min, PCR =117 1. 5% BRARMESE A B
Uk, HHE 85 V, BTk 30 min, SRAISEXRBHE BUR RS
R IR SR

# =X

1 uNK 4f5 pNK A kY 2 B

Bl 1 B, % CD56 G ik b 38 5 Fir SRS i
uNK 4 g (CD56"®" CD3 ") 5 pNK 4 Jfy ( CD56"™
CD3 ") ,NK 4ipfd 2 )95% .
2 uNK i1 5 pNK 0 RaR 515 & IGFEE
2.1 uNK zmpel pNK fafeeg 545 &% MTT %k
I uNK 4iiff1 5 pNK 40 i X K562 40 ffd i) 4% 4h 15 7,
RIMAERAE Ry 5:1.2.5:1,1.25:1.,0.625:1 4%
T, uNK 200 f) R 515 P4 A2 9.2% +1.7% |
6.6% +2.2% 4.4% +1.4% .1.3% +0.8% ; pNK
ZH B 1 2R 105 T Pk 3 ) 2 48.2% +5.3% 40.7% =+
3.7% 26.9% +4.8% 20.8% +5.5% , /[FIZCEE
TRERATEEILE Y P <0.05(& 2),
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Fig1 FACS analysis of uNK cells and pNK cells purity.
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3 RT -PCR #AR# il uNK Zp5 pNK 24 mR-
NA HRIER R

3.1 uNK ekl pNK s fineg 44, uNK 2 fifg
5 pNK 41 g 3 7] ik #44k H F 3% & CCR1,CCRS5,
CCR7.CXCR2.CXCR4 H1 CX3CR1, H 3 1k % B A8
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Fig2 Cytotoxicity of uNK cells and pNK cells.
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Fig 3 Proliferation activity of uNK cells and pNK cells.
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Fig4 Chemokine receptor mRNA expression in uNK cells and
pNK cells. Ratio® = various chemokine receptors band
intensities/ 3 — actin band intensities.
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3.2 uNK Zaffk5 pNK %m ff 4 5k 69 do R b 4 % B F

uNK 41 5 pNK 20 1 246 M | VEGF - A, VEGF
~B .VEGF - C fl VEGF - E mRNA {3k, uNK 2§
Ji5% 3% PIGF #1 Ang Il mRNA($2) .

F2 uNK 25 pNK 2055 i 64 i 5 A E F
Tab 2 Angiogenic growth factors mRNA expression in uNK cells

and pNK cells
uNK cells pNK cells

VEGF - A ++ ++
VEGF -B ++ ++
VEGF -C ++ +
VEGF -D - -
VEGF -E ++ +

PIGF ++ -

bFGF - -

Ang | - -

Angll + -

Densitometrical analysis was performed to compare the intensi-
ties of the B — actin band with that of the various chemokine re-
ceptors. ++ : indicates higher band intensity compared with B —
actin band; +: lower band intensity compared with B — actin

band; and - ; no visible band.

3.3 uNK @l pNK ek k69 1€ 0% H R
% BEF uNK 415 pNK I rRBHE 5 A
KK A T 40 homeo box b3,COX -2 HIF - 1o, TGFB,
1 TGFB, , eAh, uNK IR 3Rk INOS(FR 3) .

i #
R AR AR S AR uNK 1
pNKI I A )~ e P B BE 52, B BRI B HE 3 2
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Tab 3  Other factors related to angiogenesis mRNA expression in

uNK cells and pNK cells

uNK cells pNK cells
Homeo box b3 +
COX -2
NOS3 - -
iNOS + -
HIF - 1a ++ +
TGFB, + +
TGFB, - _
TGFB, + +

Densitometrical analysis was performed to compare the intensi-
ties of the B — actin. band with that of the various chemokine re-
ceptors. ++ : indicates higher band intensity compared with g —
actin band; +: lower band intensity compared with B — actin

band; and - ; no visible band.

PEFIAE YR uNK 40 Hf 5 1E % fi R 10 <0 /) pNK 40 g
BEFT XS BRATHT , X PP A SR 32 AR ] 22 i R, A
5T 3E AT R R 242 10 4 uNK 481 5 B & 1) pNK
AT AT 5T, BB O W b S Bt uNK 48 ffg
5B 51 pNK 4 Y22 R 52 7 o

PR M T B YR id % uNK 411 5 pNK
S0 i R B T P RN K562 4 ) R/ A IR 1, RS
pNK 20 ifg F A5, uNK 20 0 0 38 58 35 4 T o R A 0
PEREAR . HED AT BB 5 45 4R A uNK 40 j i 350
FHE AR IR B WA R NK 4 J 3% R 1 52
R X o X uNK 240 pNK 20 & 85 5
HFRE AR A T3 & CCR1,CCR5,CCR7, CX-
CR2.CXCR4.CX3CRI1 J%Af 1 Fit & mRNA 7K 46
GREV(E4) , ERRF P FEMAR D RER
PR T B L3z (A i F 3k 6F NK 40 Jfd () 3 7% 70 8 1
R E S B IR LS . TERATIBIST
HiR &I, pNK il 571k CXCR4, [RlB #5724
Kol 2 HFL & CXCLI2 MRk (53030 H) , g
5 SRR & — 3, B IA g, CXCR4 7£ pNK 4l
MFEEMNIBMIRPATREZEXEENE
Fﬁ[6,7] .

SEYRAT, B 55 IR G 38 A B G A T 0 0l A R AT
BIRY BRI 4 B 3c #e , BB Otk B R A TED A O A
FELE YR R85 1E F 857 56 28 B RN AR G 1 1E 8
REH. BRFER,uNK 4T 662 5RERRA
EEMELRE™ . ZERINMBIFF KB, uNK 415
FRIXKEIMIE A KE F VEGF - A VEGF - B,
VEGF - C VEGF - E .PIGF il Ang Il , XHHF 55
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AW R I, S YR uNK 4 5 pNK 4iffl 3=
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NK 41 Jfg H 45 38 fin, CD56 ™" NK. 4fi iy 78 4 3 2 ik b
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