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Summary

Plants are an important source of anti-inflammatory and antioxidant compounds. The antifungal action of p-hy-
droxyacetophenone (p-HAP) was reported in the manuscript investigating the antifungal activity of 2’,6-dihydroxy-4"-me-
thoxyacetophenone isolated from Ezomurasaki azalea leaves and taken up as a related compound. Further, when
producing bioethanol using yeast, p-HAP exhibits growth inhibitory effects due to the p-HAP contained in raw
materials such as wheat, which reduces the amount of ethanol produced. However, the pharmacological action of
p-HAP on yeast has not been clarified in detail, so we attempted to examine it in this study. We extracted and
identified three proteins using p-HAP-sepharose affinity chromatography. Among these three, we focused on NADPH
dehydrogenase in particular and examined the effect of supplementation of NADP*. As a result of this study, we
found that NADP * was effective in restoring the growth of the yeast. Assuming that the 15mM p-HAP as the
NADP" non-addition group was 100%, the effects were 136% (2.5mM NADP*, 15mM p-HAP addition group), 107%
(1.25mM NADP*, 15mM p-HAP addition group) and 102% (0.63 mM NADP*, 15 mM p-HAP added group) at 12
hours. At 25.5 hours, it was also elevated to 143% (2.5 mM NADP*, 15 mM p-HAP added group), 113% (1.25 mM
NADP*, 15 mM p-HAP added group) , and 104% (0.63 mM NADP*, 15 mM p-HAP added group) in a concentration
dependent manner. Moreover, significant differences (p <0.01 or p <0.05) were confirmed in the 2.5 mM NADP*, 15
mM p-HAP addition group from the 15 mM p-HAP addition group at all measurement times. Therefore, it is ex-
pected that the supplementary addition of NADP* would partially recover the growth of the p-HAP-added group in
the yeast.
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WZEZ L, 046 g 2-Mercaptoethanol, 0.46 g Sodium Azide,
K ¥ 138 g Toluene Z iz, 25CT 1ML L 720 &I,
37M Ammonium Sulfate % 150 mL Jil 2, 6M @ NaOH
ZHWT, pH 75 IZHEL, 351225 CT4RMEIEL
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Fig. 1. The chemical structure of p-hydroxyacetophenone.
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Fig. 2. p-Hydroxyacetophenone-Sepharose affinity chromatogra-
phy of the yeast extracted protein fraction.
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Table 1. Identified mass peaks and their alignments of amino acid sequences of the NADPH

dehydorogenase.
1 PFVKDFKPQ ALGDTNLFKP IKIGNNELLH RAVIPPLTRm RAQHPGNIPN
51 RDWAVEYYAQ RAQRPGTLIIL TEGTFPSPQS GGYDNAPGIW SEEQIKEWTK
101  IFKAIHENKS FAWVQLWVLG WAAFPDTLAR  DGLRYDSASD NVYMNAEQEE
151 KAKKANNPQH SITKDEIKQY VKEYVQAAKN STAAGADGVE THSANGYLLN
201  QFLDPHSNNR TDEYGGSIEN RARFTLEVVD AVVDAIGPEK VGLRLSPYGV
251  FNSMSGGAET GIVAQYAYVL GELERRAKAG  KRLAFVHLVE PRVTNPFLTE
301 GEGEYNGGSN KFAYSIWKGP ITIRAGNFALH PEVVREEVKD PRTLIGYGRF
351  FISNPDLVDR LEKGLPLNKY DRDTFYKMSA  EGYIDYPTYE EALKLGWDKN
Measurement values Theoretical values Differences Alignments of amino acid sequences
(Da) (Da) (Da) _ (ppm) £ d
1932.049 1932.059 -0.01 -4 DFKPQALGDTNLFKPIK
1322.689 1322.674 0.01 11 FFISNPDLVDR
1309.73 1309.701 0. 22 AGNFALHPEVVR
1180.701 1180.684 0.02 14 LAFVHLVEPR
1103.589 1103.57 0.02 17 AQHPGNIPNR
1065.609 1065.58 0.03 27 IGNNELLHR
866.574 866.546 0.03 32 AVIPPLTR
779.469 779.441 0.03 36 TLIGYGR
618.367 618.325 0.04 68 LGWDK
555.399 555.361 0.04 67 GPIIR
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Fig. 3. Digested mass peaks and identified peptide sequences of the 44 kDa protein.



Table 2. Identified mass peaks and their alignments of amino acid sequences of the heat shock protein 31.

Table 2. Identified mass peaks and their alignments of amino acid sequences of the heat shock

protein 31.
1 MAPKKVLLAL TSYNDVFYSD GAKTGVFVVE  ALHPFNTFRK EGFEVDFVSE
51 TGKEGWDEHS LAKDFLNGQD ETDFKNKDSD FNKTLAKIKT PKEVNADDYQ
101 IFFASAGHGT LFDYPKAKDL QDIASEIYAN GGVVAAVCHG PAIFDGLTDK
151 KTGRPLIEGK SITGFTDVGE TILGVDSILK AKNLATVEDV ~ AKKYGAKYLA
201 PVGPWDDYSI TDGRLVTGVN PASAHSTAVR SIDALKN
Measurement values Theoretical values Differences Alignments of amino acid sequences
(Da) (Da) (Da) _ (ppm) £ a
574.354 574.338 0.02 28 MAPKK
1834.036 1833.965 0.07 39 TGVFVVEALHPENTER
1189.643 1189.564 0.08 66 FGWDEHSLAK
1428.742 1428.628 0.11 80 DFLNGQDETDFK
586.388 586.392 0 -6 IKTPK
970.628 970.568 0.06 62 TGRPLIEGK
1925.036 1924.908 0.13 67 YLAPVGPWDDYSITDGR
1579.943 1579.855 0.09 56 LVTGVNPASAHSTAVR
646.393 646.377 0.02 24 SIDALK
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Fig. 4. Digested mass peaks and identified peptide sequences of the 25 kDa protein.

Table 3. Identified mass peaks and their alignments of amino acid sequences of the nicotinami-

dase.
1 MKTLIVVDMQ NDFISPLGSL TVPKGEELIN PISDLMQDAD RDWHRIVVTR
51 DWHPSRHISF AKNHKDKEPY STYTYHSPRP GDDSTQEGIL WPVHCVKNTW
101  GSQLVDQIMD QWTKHIKIV DKGFLTDREY YSAFHDIWNF  HKTDMNKYLE
151 KHHTDEVYIV GVALEYCVKA TAISAAELGY KTTVLLDYTR PISDDPEVIN
201 KVKEELKAHN INVVDK
Measurement values Theoretical values Differences Alignments of amino acid sequences
(Da) (Da) (Da) (ppm)
613.271 613.284 -0.01 20 DWHR
5874 587.388 0.01 22 IVVTR
797.323 797.369 -0.05 -57 DWHPSR
702.374 702.393 -0.02 -26 HISFAK
1081.523 1081.59 -0.07 -61 HISFAKNHK
708.336 708.368 -0.03 -43 GFLTDR
608.274 608.271 0 6 TDMNK
552.321 552.303 0.02 33 YLEK
2288.937 2289.197 -0.26 -113 TTVLLDYTRPISDDPEVINK

EATREBEND Z EH S, NADP OIS X b BEEER 5l
PHIR R A2 LETERVDODPRRT, ZDOKE 15mM
p-HAP & m B 12 25mM NADP®, 125mM NADP",
0.63mM NADP" Z I @MNT 5 2 &I X D REAKST
FOLC A RERS B 20 S IS 2 5052 A L7z (Fig. 7).
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Fig. 5. Digested mass peaks and identified peptide sequences of the 22 kDa protein.
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Fig. 6. Exponential growth curves for the S. cerevisiae. The cells were grown in Y-Imedia in the
absence (X) and presence of four p-hydroxyacetophenone ( p -HAP ) concentrations (
3.75mM- 30mM), respectively. Each point represents the mean of at three determina-

tions. Error bars are SD.
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Fig. 7. Exponential growth curves for the S. cerevisiae. The cells were grown in Y-lmedia in
the absence (O) and presence of three NADP* concentrations ( 0.63mM- 2.5mM) contain-
ing 15 mM p-hydroxyacetophenone ( p-HAP ), respectively. Each point represents the
mean of at three determinations. Error bars are SD. Significances ( p < 0.01 and p < 0.05
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