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Supplementary Figure 1. Effect of PGE2 and TGF-B blockade on restoring NK activity in the co-
culture system. (A) NK cells were cultured for 24 h with IL-2 either alone (NK only, white) or co-
culture with indicated thyroid cancer cells (TCC). NK/thyroid cell co-cultures were set either in the
absence (black) or in the presence (gray) of inhibitor of PGE2, NS398 at 2 uM. (B) NK/thyroid cell co-
cultures were set in the presence of anti-TGF-B (gray). K562 cells were used as target cells and the
effector:target (E:T) ratio was 10:1. Bars represent mean + SD of three independent experiments.
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Supplementary Figure 2. IDO inhibitor (IMT) partially restores NK cell activity and NK receptor
expressions reduced by thyroid cancer. (A) NK cells were cultured for 24 h with IL-2 either alone
(blue) or with FRO thyroid cancer cells. NK/FRO cell co-cultures were set either in the absence
(orange) or in the presence (gray) of IDO inhibitor. Bars represent mean + SD of five independent
experiments. (B) Expressions of NK receptors, including NKp44, NKp46, NKp30, and NKG2D were
detected by flow cytometry. Graphs represent mean values of MFI for five independent experiments
of receptors. Statistical analyses were performed using the paired two-tailed Student’s t-test. * P < 0.05
and ** P <0.01.
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Supplementary Figure 3. Cytolytic activity of NK cells treated with kynurenine against thyroid cancer
cells (A) NK cells were cultured for 24 h with IL-2 either in the absence (NK only, black) or in the
presence of kynurenine 0.5 mM (white). TPC-1, FRO, 850-5C, and K562 cells were used as target cells
at effector:target (E:T) ratios of 10:1 and 5:1. Bars represent mean + SD of three independent
experiments. Statistical analyses were performed using the paired two-tailed Student’s t-test. * P <
0.05.
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Supplementary Figure 4. Western blot analysis of the activation of other signals related to NK
activity. Phosphorylation of pSTAT4, pSTATS, p65, p38, and ERK signals were analyzed by Western
blotting after kynurenine treatment in NK cells. B-actin served as a loading control.
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Supplementary Figure 5. Kynurenine inhibits STAT signals in NK cell through AhR. (A)
Phosphorylation of STAT-3 and 1 signal were examined by Western blotting in NK cells treated with

the indicated agent. Relative intensity is defined as the intensity of the target protein normalized to 3-

actin. Bars represent mean + SD of three independent experiments. Statistical analyses were performed
using the paired two-tailed Student’s t-test. * P <0.05 and ** P < 0.01.



NKp46 promoter

>hg38_knownGene_ucO61ctw. 1 range=chr 19:54904663-54906187 5'pad=0 3'pad=0
strand=+ repeatMasking=none

attgggactacaggeatgtgecaccacacecggctaat tttgaatt tttagtagagacagagt ttotgeatgttg
gtcaggetgatetegaactcecgacctaaggtgatecacct gectcagecteccaaagt get gggatgacaggee
tgagecacegtgtctggecagtat ttggttttctgtttetgtgt taacteget taggataatggectetagetoe
atccatgttgetgeaaaggacataatcettgtgatttttcaaggctgtatagegt tetgtggtgtatacatatcac
attgtetttatccagteccacctctgatgggacctgogtogattecatgtct teactattgtgaatectgetgeaa
tgaacatacaagtgcatgtgtctttttggtagaatgatttattttcctttggetatatacccagegataggattg
ctgggctgaatggtaactctgtttgtagttetetgaaatatctccaaaccaaactgett tecacagtggctgaac
taatttacacccaccaacagtgtataagtgtcecctttgctccacaatctcaccageatctgttaatt tetgget
tttcagtaatggecat tetgactggtatgagatgatat tgt tgagggataat t taggaatcagagagacegagog
attgaggagoatttattattattattattatttaggtgeaccgacceceagtcagat taacatccaaaaagactoa
ggctepaacagagagtceggt tacet tttaageat tttotopoot tgogogagatctotgcagoggpaageatat
tacagaagcaagaaacaaaggcagt tattcaattgagacatgeatcacattattecttacttttcaagaaaaata
tgttttacgact tgagat tatcctgtetagtgacct tgcagecgeacggcaagagaaacagggtct teacaatge
ctgogaaagggagagataaggetcactagecacagacagaaaaacaggeagt teatgtt taaaggact ceacctc
tttctettectcgoggogaactgagttttcttaaatacaactgagt ttttgtttacacattctgtaatttctttt
aattcctgttccagtatctcactgtgaaactccctatgtttttatacgat tetcaggogot ttectctgogeatg
attgggcacaact tcccacagtcagetctgggtacgacctccacat tgcagaat tgagaagt tgacccagaaatg
cattttgggctgageagacaat tgtcagagt tgctggetagaccacagatgtgtcagagggaccacggect tict
gtaagctcatggtcagaggeggaggggagt totgaacat totgatgaaageagt caacgtgaaagegetctggtg
atgogegetggtagctcacceaccact teetgtgtatctatctecetggeccgeccgget cagtececactgetea
GCACTAGGCCGGCAGAATCTGAGCG

NKGZ2D promoter

>hg38_knownGene_uc009zhj .4 range=chr 12: 10388811-10391518 5'pad=0 3'pad=0
strand=- repeatMasking=none

aacatattttcttcaacttgttttatattcacctatcttgtttaattttgaatttgttttatacttatteatttt
atatcacctaaactaaaaagtaatttccagctgogtatogtogetcacgtctgtaatctcageacat tgggagge
tgaggcaggaggatcacctgaggtcaggagt tegagaccagectgactaacatggtgaaacctegtctctactag
aaatacaaaaat tagccaggtatogtogeacatgectgtaateeoagt tat tetggaggetgagacaggagaat t
act tgaacccaggtogcggaggt tgcagtgagecgagat cgcecegt tgcact ccagectggacaacaagagtga
aactccatctct taaaaaaaaaaaaaaaaaaagtaattaatttccatgtoggcaaaaact ttcttttggattatt
tactttgacattctcaagatctagaaaagtgeatagcaaatageat tcgetaaagaaaaaaaatgt tgaataaat
ttattgtccaact ttaacacatcaccacatgaaagctgttttecttecttatatttcagagttttaagattaata
gctttggtttttottasaatottataatgtotteatcttatattact ttatatgatgtct tatgt tagtatttta
dattaataaacataaaatatatatttagettatcttgttcattggtatcaattcatatattaticttatgtatac
tggogtatatatttaagtttctaattctectgeatatgatgtagatatgacagagatgcaatttcatgtttttta
tattaaaatttaaaaattcocaggactaattttttgtaact taaaggecagtatgatagtaacccaggacaaatt
attgaataggagctaatttcccact ttatctgeaatgttaccttatattttttaatctatgeacatgacttttte
ttgtctgtatttttacccttctcaatttgtctatctatgecccacatgecact ttgeet ttat taatacogtttt
aacataggtcttactatctagtaaaacaaggetcccacattttctteatet tcaat tgtgact ttectagtcttg
acttttgtaatttaatgtacatgtagaattctgetttgtaagt tctacaacaaaacctgaggtat taactggaat
tgaattgaatctctaaaatatttaggattaaatggcatcatttaaattcatcattttcaaatectaaaatgttat
ttaaaataatggcaaaactacazat tact tt tgcaccaacctaacatttatccaacaatgggtggtcttaactett
ttaccaaattaacaatatttttgtagtgataaggeggaagtactgtagtttatgtttttccacaggaagatgaga
ttataatatttgtcacatctttctcaaagatagaaat tcactaagtatcetecact ttcaattetagatcaggaac
TGAGGACATATCTAAATTTTCTAGTTTTATAGAAGGCTTTTATCCACAAGAATCAAGATCTTCCCTCTCTGAGCA
GGAATCCTTTGTGCATTGAAGACTTTAGATTCCTCTCTGCGGTAGACGTGCACTTATAAGTATTTG

Supplementary Figure 6. Receptors of NK cells promoter sequences. Promoter sequences of NK
receptors and STATs motif (underlined). Promoter sequences were obtained through UCSC page
(https://genome.ucsc.edu/). The predicted binding motif site in the sequences was determined using a
program FIMO.



