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ERARATO, b Ml EEHEASAOMIEL O FRAE
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(LLFqPCR & M) 12 & 0 MlFERIICREIT LT, S BT,
RIEFHEMEYA P IA O THIIL-IBEITEL
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BIZONWTER LD THRET 5.

E B F &
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e FRE X ERIRDY A 3K Calu-3 #1 Jld (American Type
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2. BRI, RPMIT640TE AL, MEMIK (5% i,
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7.

AR, MERFICRY Y- EDTAZ VW C Y 7 A=
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2) X< EHE
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)

FHE) 2 110800 2 72 BRI RE 2 IO TIRARIE S 8 L7z,
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RBOWEMAED SN2, X< FEIRE %03 mg/mL &
L, &RIERERIR T OFMAMET L2 & & L. 1E<
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C2MRIPEyE LCEI L. [RlE O MK 2 S5 B i
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e & b L7

2. BT RBBNT

1) BEf=FHH

HE 2> 5 ORNAFH (21X RNeasy Mini Kit, cDNA~MDfi
HRERGIZ IZRT? First Strand Kit (& $(ZQIAGEN#L) %
W, RNAKTUCDNAZG7-.

2) MEFRHIB T RBLRT

qPCRIZ L 2 MEfER B AR T RBURIT OS85 7%, &
MR OT LA —RISIZEET 5 &2 b, EHET
DRI DY A N IA LV ERE L., BELEYA A
DOEIE 71X, T helper cell type 2 (LA FTh2E057) D
FEA S KL, ~ A MR OIEMALEICBE S B IL-4, IL-5K
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WML-13, T helper cell type 1 (Thl) bEAISN, T
L L —RIE O HIENC B 53 Dinterferon-y (UL FINF-y&
Mg4) 1219, HERGEEICB G L, BRI 2 S L < ¥ Th
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BG9 5CCL2 (BI4MCP-1, LA FCCL2EGE#KT %) 1617
DO8FEL LTz, 26 DOBIGTZEE L7Z96T /LD A
4 57— hCustom RT? qPCR Primer Assay (96) plate

(Cat.No:CLAH33859) (QIAGEN#L) #Z{EZLL, kM
Bis R EMAHTICHE L7, Figlic 7 Lb— b EOE G AC
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RT? SYBR Green ROX qPCR Mastermix  (QIAGENfL) %
AV, BAZ LT L—FD1Y )7 Y RT2 SYBR Green
Mastermix 12.5 pL, ¢cDNA% > 7 /L1 uL, RNase-free water
115 uL&2 Mz, B FRBUEHIREIE Lz, VT z A
LPCREEZSIZABI 7500 Standard (Thermo Fisher Scientificth)
ZAV, 95°C1043 & 1[E], 95°C 1570, 60°C 143D YA 7 /v
Z40[al## VI L7=. SYBR Greenld, #E(a5E22A4DNA
IRV IAE N THET 2 2 & CHEEED BT 5. 20
BUC IR B 7R R R N T T A ~—F A ~ B L DB
PEEALSDZ ENH D2, SYBR Green® V5 BRIZIE
R ENAROVERREIC Z 0, WA OO RS 2 ]~ 2 BT A
BB Z DT, IR A 7 T #1295°C 147,
65°C 245, 65°CH595°C (2°C /145 EH) O A 7
B, BT 21T o 72, ERHERS E— o B —
7 (WEFEY S —FEEH) 2R LI b OIS0 T, BRI
RO ATRENENS B D & M L 7220,

D IIZREROMNTIE, HECt (A ACH #E2DZ V.
ZOBEDY 77 L ABIE & U h-actinz 3R LT-. %
B OEE T IR I f-actin DFBETHEL, K2 DL
B OXBEICH T 2 BB FHREAELE1E LT, 1<
R CORBEZEL Lz, ZOTNEE, AS494I8Z3E],
Calu-3f#lfai 45117 > 7=.

3) EHEE T REFIT

TEREAS T I B O X GORART-1%, MERRIE S T IREHT Ok
WAZ T TCCL2%Z, B AHZ LT L— MIBLE LTV
B, FIEC G T 5857 Ch HIL-6 IL-8%, &
5T, MOKGETELESIND LF 2 D—>TH D Mucin

1 2 3 4 5

10 11 12

IL5 1L33 IL4 IL13 | IFNG

TOmmI QW

TSLP

CCL2 | IL25 |ACTB| RTC | PPC |HGDC

Fig 1. Gene symbols of custom plate (Custom RT? qPCR Primer Assay (96) plate)
IFNG:Interferon gamma(IFN-y), ACTB:B-actin, RTC:Reverse Transcription Control, PPC:Positive PCR Control,

HGDC:Human Genomic DNA Contamination



HOR B 7 B k' A& ), 76,2025 205
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Fig 2. Melting curves analysis of each gene after RT-PCR

(A549 cells)
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Fig 3. Gene expression rate of CCL2 (A549 cells)
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Fig 4. Gene expression rate of /L-8 and MUCS5AC (A549 cells)
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Fig.5. Gene expression rate of /L-8 and MUC5A4C (Calu-3 cells)

Data are expressed as mean = standard error.(n=4) ; **p<0.01,
*<(.05. Statistical analysis results compared to control group.
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Fig 6. Gene expression rate of /L-8, MUC54C and CCL2 (A549 cells exposed to IL-1f3)
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Profile of Inflammation-related Genes in Human Cultured Cells Exposed to Ammonium Hydrogen Sulfate in Liquid

Tokuko TSUNODA?, Tomoko OKUBO®* Noritoki KOBAYASHI"¢, Michiro MAKIY, Kayoko TAKAHASHIY, Teruaki KINOSHITA®?
and Akiko INOMATA?

A series of projects involving basic environmental and toxicological studies for airborne pollutants have been conducted by the Tokyo
Metropolitan Government. In previous studies, ammonium hydrogen sulfate was detected at the particulate matter <2.5-um diameter
(PM2.5) level in Tokyo, but few studies have investigated its effects on the human respiratory tract. We conducted submerged exposure
experiments using A549 cells and Calu-3 cells derived from human respiratory organs and then performed quantitative polymerase chain
reaction analysis of the gene expression of inflammation-related factors. Although the expression levels of inferleukin-8, a
proinflammatory cytokine, and MUCS5AC, the gene for a type of mucin produced in the airway, were significantly changed in the
ammonium hydrogen-exposed cells, the degree of the changes appeared to be small and temporary. Overall, the results suggest that

ammonium hydrogen sulfate is unlikely to induce a substantial inflammatory response in human respiratory epithelial cells.

Keywords: cultured cell, ammonium hydrogen sulfate, gene expression, real-time PCR
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