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Effect of Chemical Substances in the Air Environment on Morphology and Gene Expression
of Cultured Cells

—Air analysis of cell culture environment and basic investigation of environmental effect on cultured
cells by gene analysis—
Koki Abe, Takashi Kakimoto, Tomoharu Fujita and Isao Tanaka
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In regenerative medicine, cells from patient or third person are used for treatment. To apply regenerative medicine
to patients, it is very important to build an optimized facility for culturing cells safely and promptly. In this study,
we have analyzed the air of cell culturing room to obtain gaseous chemical components by sampling several places
in the room. Secondly, we prepared chemical filtering (CF) unit which filters gaseous chemicals from air. The CF
unit was connected to a cell culture chamber for providing clean air, and human umbilical cord vein endothelial cells
(HUVEC) were cultured in the chamber for 48hours. Although morphological study showed there were no significant
change, realtime PCR data showed 33 genes varies from control. Transcriptome analysis was performed to analyze
total genetic expressions. The result showed that genes that are not related to oxidative stress were observed. Our

results showed that some gene expression including oxidative stress was altered by air cleaning with chemical filter.
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7 AT, BRIE LT-BMEIZE L= 520 Ct fif(Threshold
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FLBEICET 2IFEBRBFORNBE, ZOHIEL,
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&—4 U7 XA L PCRIMES

Pre-incubation(1 [7]) 95C 5% 4.4CH
Amplification(45 [7]) 95°C 10 4.4°C/Hp
60C 10 2.2°C/F
72°C 10 %) 4.4C/Fp
Melting Curve(1 [7]) 95C 5% 44CH
65C 14y 22CH
97°C 0.11°C/#%
Cooling(1 [H]) 40°C 30 % 2.2°C/#p
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WA GIE . ACt H R Lz,
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Gene of interest... HWE(5 1~ (84 5T
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KDITTT L 2IZ CF B FCisE L7z CF Hv 7
N—7 D ACt FEN S CF 72 L7 —T7"0 Ct )
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ZHUEL L7z CF R LU N—TF OFEI&EL & LTz,
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DI EFHRIGE LTS, —F, kiR —r Rk
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DIz, =0y MEETEEDTICHEL, FFET 5
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fpass ShhH L7z mRNA 725, KAPA Stranded
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V—%ERI L7, 7# 7% —% Fast Gene Adapter
Kit(Fast Gene)Zf#iffl L. NextSeq 500 Zf#H L T —
Iy o AERTEAT o T, fENT SH72 7 — & 1L hisat2 % v
TSHRESN~ v B 75 ToTo, FIENDSEMET 3
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® FHfiAE
V= ARKTC R v N s B KD
RPKM * 9 ( reads per kilobase of exon per million
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By NI 10 LEDBEE T ERSRE LIz, SBIC
RPKM BT 0 2 &L s 2 v L, KBS D%
Bl EEZ Lz, BEEOMEEZSE W2, t RE
(Welch's t-test) T p fEZFLH L, AEANRE (p<0.05) T
0 | FEEBILE 1.5 520 b F721E 1/1.5 (89 0.67 %)
LUF DG TRR  IABZA T T,

RPKM=raw counts*10%(all reads*gene length) (5)
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L. PIM1 Zf54 L, BAX, DNMT1, P16 OEfs 1%
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W3Hs5, L, SRIOFEER G, 7AYo
FEEBLA T 5 TIG2 OFEBL, 36 JOMIREE, A=,
JREIZZ U D BRI o T2 e, BR{EA R LA
2720 TN Z EINEZ B,

IhbnzZ kv, CF &9 ORETHEELE
HUVEC %, CF 7¢ L OB ChE#R L7ofifalc e, &
(B FBUE A 52 208, TEE ORI ALY 5.2
DIFE DIEWBRT I EEA SN2 12D T, fEDFEL
TN o T EZ B,

4alo> HUVEC % W 7= 3BT, Mo 288~
HEIIMGR TE R oTz, L LS, MEEREH
V. BRI AL LTI e, BB A B LA
(280 MRS, RIS LA TN 100,
HMEEFET D Z ERRESN TS 18, S%IE, [HIE
FEHIIZAE > TEBRAZITV., CF H Y, CF 72 LOBRE:
DG-2 DEBOIIREATO, T AL L TOE 720,



T KRR OF gE o
%97 %5 2019 4F 12 A

+00 SRR EL(CF R L)
R~ 350 B EAZER (CFHY)
é}% .
TE 3.00 = - —
G- | L] - | ] " u
aéﬂ\"ﬁ‘%o = Ty -l w . - L
R " m =
@S 200
2
Ef'f 150 4 — - — -
) H e a
H £ 100 _.lﬁ...'_l s I ...H.l—il—...l-_._..l..
[ = " m = "
%g 0.50 - =
0.00 NN AC P ERNEN IS NI O OSSR I Ne s e € OMNCON GRS N A TE o PR oz an o AN NR S ROZZININS LD
i - i RHET 4 i ? i -
R—17 48 BERIE#5% OMIG - REAHTREE (U 7L A 4 PCRIE, n=9)
£—5 CFHVE®RE N CRIBICEILDOH>TiElia T (VT V¥ A A PCRIE, n=9)
QI LB s (258 1) FEHLMER L 728 s (0.5 f5LLF)
B4 = B4 f R
EPX 31 GCLC 0.5
(Eosinophil Peroxidase) ' (Glutamate-Cysteine Ligase Catalytic subunit) '
MBL2 PRDX3
3.0 0.5
(Mannose Binding Lectin 2) (Peroxiredoxin 3)
MPO
) 3.0
(Myeloperoxidase)
GPX2
2.9
(Glutathione Peroxidase 2)
&—6 CF &VEREFCHRARICEIDD > T# s (KIHL—7 > Xk n=3)
B B R FHUR DB Is T
BG4 CF7aL CFHY FEHL BIE T4 CF7aL CF &Y FBLELL
RPKM Ave. RPKM Ave. FC RPKM Ave. RPKM Ave. FC
HBP1 2.7%10-2 11*101 5.4 RNA18SN5 79%101 8.8%101 -3.2
CMKLR1 4.4%10-3 0.3*10-1 2.8 TRNS1 17%101 2.8%¥101 -2.6
NPR1 1.9%10-2 1.6*101 2.5 RNA45SN5 13*101 2.5%101 -2.3
ZNF43 4.7%10-3 2.2%102 2.0 RAB34 9.2%102 2.3*¥102 -1.8
STON2 5.0%10-3 1.8%¥102 1.9 SBNO2 2.1*101 5.7%102 -1.5
4.3 F&H 5 &BhYIC

U7 vE A I PCR OFERN D, ZERERBEOE 3
b b L AR S FOFRBUT A 525 Z L3y
DroTe, NERERES T RBAITRE R O, BEA F LA
BRI (R - LIS OB T RBUCE R E 5.2 5 2 & DR
ENTe, LUt HlRORBIBIA~OEEN /2>
722 emn, BREA R LA L2 TR ATHENED SR
SNz,

B OFEREGRAEICL Y, COzA v Fa—ZHIZ
TVOC BEREIZFAEL TNA Z &AL LT,
ZEXEOEM TR LY . Ml T OBRBE I IERIR
vuxtigE Tva—VH, 7Tk REMEELT
B, FAOITENZHERT SMERCREE, Bk
oy ChDZEMEZLND, FEEERERICIT, fixin
{EFIE DRSO IS, ZIVHIE CF 2= N TOM
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HUZ Ko TRGITIREMER S AL, 1E T 22 88T
x7-, CF 2=y F& T CF & v B CI/Eras
HfaZ 48 B L7=& 2 A, CF 72 L & e THIl
5, BRI LB SN e 5Tz,

ZEKIE LD S X DIZEEMICRETT 572012, U
TNHA I PCR IECRIG TR 21T oo & 2 A,
FRfb A b L A BB S 1~ 84 (51 33 s - CHRILE
ICEAEDFRD BT, FDT=%, [EFE S TR A
MR A0l IR — B —I2 L D H8RE s
TRBWNT 21T -T2, ZORER, LA b L ALSOE
fEFFEBUZ BN E U T,

PR Cld, B 7R BRI ERR S5 Ehifa e
L RER IIRNEEEE S TVA N, ARl FEER TSI

Rz %9 DB AR L TN D, SHROIBEDITIE &

LTCHEH STV AEBHIIAIZ W T, 2o R D%
BAGNZT D Z & C, Ao/ ilehsEmREE & il s
BREH > TWNETZWNEEZ TN,

BiEE

A BRI RERE I R AR FR 2, I — 0%
HHEWHEI I W2 W=7\, £, fifasieE
FEBr, B FREEMT Tl ARERRICZH 20

=Wk, ZZ2IZREL., BiLEHR L ETFET,
<F>
1) HRrzu~ 77 C#ELE FID Mg, A LAt

BEEDSE, MV AHERET D & ML SRS D PRI
FECTEHED A Uo7, HIER-SRA GG L (e L, RS
B, HAZa~< b7 7HETHELN- v~ 7T LinbA
B — 7 i KD 5, TOREOFRET AL > TR S - e —
7 s & A ARG E OBfRA RO TRE, ZhXiye—
7 itifiA pgC T 2,

ARBED—FETH B, & HHUDIRE S TG Tk E > =R
ZHMMFE T D, TR b A4 D LR D, IR
12, MR8 A A UL WA b3 5, Wb Liciiaids e &
720 JAFROMIIZEY AEN D,

RO, BLOYMBICHWTT 2, MIaAEL T 5 & Ml
FRRRnRimn O REL 20 | OBl Bl s D, Ml
NfBER OB IO, K& S 2[5 2,

PCR I, G4 DNA 23, @iREREE [ iz —AEH DNA %85
AL LT, DNAKRY 2 7 —BGEREERNC & 0 Hi7- 72 DNA 2358A%
%, 20 DNA##AZ N THICHRY IRYZ LT, BiYE o0k
BN I Z 3R T HESOE D ET T B,

FEA#AY DNA (complementary DNA) (&, W5 RGN L W —ASH
RNA [# vt Y% —RNA mRNA) %~ 7 2 RNA (miRNA) ]
EHFILE LTRSS DNA Th b,

2)

3)

4)

5)

N
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T 7K 7R WF 28 s
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6) MEPICIGE LT EERET DER O L, HITEE SN, M
RAOAERS, BT ALK 73 -G 5. GAPDH(Glyceraldehyde-
3-phosphate Dehydrogenase), B-7 7 F>, B2-~A a7l
> . HPRT 1(Hypoxanthine Phosphoribosyltransferase 1)7 £73%
Do

A vtV —RNA (mRNA) 1%, DNA HZsHd % v _0EDT
B A 2— RLTWADES ) HIERE S5 RNA Thd, #
37X mRNA OB Z TG Y R Y — L TERSID,
WA~ o =T/ N T— 2 (U — R v v IISEREEY
DREOVEE, ZOWFL2OTY —FAV Y Mb %< 25,
DT DBILARIDFBUR A LT D123, ZOREATY R L
PN D, Tl HH Y — RIS L DRI, TE5PERIC L A
Ex{T>727—4% 3 RPKM i CH 5,
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