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In this study, we investigated the relationship between chemical substances
and the splicing mechanism. We identified the factor involved in the toxicity of chemical substances
(mainly sodium arsenite) by controlling the factor involved in mRNA splicing (SRSF5). Since the
identified factor was a transcription factor, it is necessary to investigate which of the genes
located downstream of this transcription factor determines the toxicity of the chemical substance.
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Fig. 2. Comparison of arsenic toxicity in SRSF siRNA
treated HaCaT cells
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Fig. 3 SRSF5 knockdown in HaCaT cells does not alter

CdCl, and H,0, toxicity
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Table.1 Comparison of the levels of mMRNA in HaCaT cells treated
with SRSF5 siRNA with RNA-seq

RNA-seq D3 TOfERIL, NCBI @ GEO 1284k L TdH D (GSE201198),

No.1 siRNA | No.2 siRNA No.l siRNA vs | No.2 siRNA vs No.1 siRNA | No.2 siRNA No.1 siRNA | No.2 siRNA
Name vs vs Name cont SiIRNA cont SiRNA Name vs vs Name vs vs
cont siRNA | cont siRNA cont siRNA | cont siRNA cont siRNA | cont siRNA

SRSF5-201 —1.151577454| -2.474659505 IF6-201 —2.63796909| -3.250915678| 0OTUD6B-201 —1.4186249| -1.355116399 NRP2-201 —1.843159875| 1535812971
SRSF5-202 —1.183790329| -2.533386156] |IF6-202 —263796909| -3.250915678] |OTUD6B-202 | —1.246954854| —1201778175| |NRP2-202 —1.542340695| —1.791090237
SRSF5-203 —1.151577454| -2.474659505| |IF6-203 —2.63796909| -3.250915678] |OTUD6B-203 | -1.292535858| —1.18863287| |NRP2-203 —1.262099644| —1.76486801
SRSF5-204 —1.252365757| —2.624953012| IF127-205 —1.844579112| —1.085927524] OTUD6B-204 | —1.138377273| —1.188357676) NRP2-204 —1.116392365 -1.7897719
SRSF5-205 —1.151577454| -2.474659505 IF127-206 —2.475052747) -2.494005394 0OTUD6B-205 —1.4186249| -1.355116399 NRP2-205 —1.266701775| —1.781181755
SRSF5-206 -1.164160363| -2.505039028 IF127-208 —2.82595757| -2.429875107 OTUD6B-206 —1.4186249| -1.355116399 NRP2-206 -1.365057917| —1.559860921
SRSF5-209 -1.184160187| -2.525038809) IF127-209 —2.614453575| -2.218371163| XAF1-201 —2.33976689| —1.588204039 NRP2-207 —1.373325637| —1.505489529
SRSF5-210 —1.084765927 *2.250558338' IFI27-210 | —2.475052747| -2494005394] |XAF1-202 —2.339928114| —1.400010779] |NRP2-208 —1.452192371| —1.981339421
SRSF5-214 —1.269114344| -2.710297406| IF127-211 —2.614453575| -2.218371163| XAF1-204 —2.325874419| —1.607881948 NRP2-209 —1.584959479| 1567387132
SRSF5-215 —1.114998403| -2.427308138| IF127-212 —2.475052747| -2.494005394 XAF1-205 —1.877492005| -1.41102045 NRP2-210 —-1.167817272| —-2.026304383
SRSF5-216 —1.23003465| -2.544440909| |IF127-213 —2475052747| -2.494005394| |XAF1-213 —1.951492528| -1485020949] |NRP2-211 —1.568168395( -1.793571989
SRSF5-217 —1.151577454| -2.474659505| |IFI27-214 —2475052747| -2.494005394] |CBS-207 —1273424832| -1.069986443 |NRP2-212 —1.211734759| -2.013095063
SRSF5-218 —1.181366758| —2.733748657| |IFI27-215 | -2475052747| -2.494005394| |CBS-208 —1.366531521| —1.163093226] |NRP2-213 —1.192506254| —1.670890153
SRSF5-219 —1.157083721| -2.510996141 IF127-216 -2.651930378| -2.670883012] FOXA1-201 -1.00726841| —1.043043196 NRP2-214 -1.56981986| —1.539020386
ABCC3-201 -1.306062023| —1.706724093, IF127-217 -2.651930378| -2.670883012] FOXA1-205 —-1.011173231 —1.2006609 NRP2-215 —1.273426631| —1.739838043
ABCC3-202 —1.233701195| —1.483979859) IF127-218 -2.651930378| -2.670883012] CHAC1-202 —1.724085818| —1.080075987, NRP2-216 —1.536460058| —1.34390989
ABCC3-203 -1.306062023| -1 .70672@' IF127-219 -2.651930378| -2.670883012 CHAC1-203 —1.611422478| —1.186770238) NRP2-217 —1.327647422| —2.200748051
ABCC3-204 —1.470372298| —1.827493802 IF127-220 —2.758843411| -2.362760963 SUOX-206 —1.173889244| 1455876135
ABCC3-205 -1.052026533| -1.44207363| IF127-221 —1.758849866| —1.077365758 SUOX-211 —1.144142335| -1.511017958
ABCC3-206 —1.15143647| -2057913152| |IFI27-223 | -2.651930378| —2.670883012) SUOX-212 —1.051033007| —1.707414234
ABCC3-207 —1.31257905| —1.70255446 IF127-224 —2.651930378| —2.670883012 SUOX-213 —1.098338685| 1465214318
ABCC3-208 -1.397298117| -1.75066982 IF127-227 —2.536453247 —2.55540589 SUOX-215 —-1.144140037| -1.648517629
ABCC3-209 -1.295453208| -2.14037532 SUOX-216 —-1.144140037| —1.648517629
ABCC3-210 —1.350048232| —1.874235915 HIVEP3-204 | -1.015627042| —1.172083469
ABCC3-211 —1.296634238| —1.881183611 HIVEP3-205 | —1.071792567| —1.029345681
ABCC3-212 -1.037229144| -1.422964357, HIVEP3-206 | —1.173890219| —1.275305626|
ABCC3-213 —1.062529786| —1.477411041

ABCC3-214 —1.360304593| -1.74538524

ABCC3-216 —1.444538229| -1.574522736)
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Fig.4 FOXA1 knockdown in HaCaT cells increases susceptibility to arsenic toxicity
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Fig. 5 Arsenite stimulates the levels of FOXA1 via the
activation of Nrf2 in HaCaT cells
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Fig. 6 FOXA1 negatively regulate Basic FGF and positively regulate OLFM4
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Fig. 7 Arsenite down-regulate Basic FGF and up-regulate OLFM4 mRNA levels
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Fig. 8 OLFM4 is not involved in arsenite toxicity
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