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the control of the plant-epigenetic transcription factor PFP
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Abstract :

PHD finger domain-containing proteins are widely conserved in eukaryotes and play crucial roles
in epigenetic transcriptional regulation through chromatin remodeling. In plants, these proteins are
implicated in various physiological processes including flower development and gametogenesis. In
this study, we focused on a PHD finger protein in Arabidopsis thaliana, designated as PFP (PHD
Finger Protein), which is a homolog of Schizosaccharomyces pombe Mlo2 and is known to enhance
the expression of the floral repressor FLLC, thereby inhibiting floral initiation. However, the
precise molecular mechanisms underlying FLLC regulation by PFP and its potential functions
beyond flowering remain unclear. To investigate the physiological roles of PFP, we conducted
transcriptome-wide RNA-seq analyses using PFP-overexpressing and knockdown lines. The results
revealed that altered PFP expression affects a broad range of genes involved in transcription
regulation, metabolism, and stress responses. Notably, the QOS gene, which is associated with
starch metabolism and stress responses, was significantly influenced across multiple tissues. These
findings suggest that PFP not only regulates flowering but also plays a key role in stress-

responsive transcriptional networks in Arabidopsis.
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1. EL®IC

WY BT2TEY 237 4 v 7 SBE RN, 7 ORAEMBERLBERBILE IS I\ CHEE & 7%
W72 U, BICRERRE CORBMO N B X O LR A BB OBEIGHEIZHFS LT b
1, YuA4 XFXF Tk, ZhETIZ0L EOZEY = 37 4 v ZHIAK F2EE ST 5
DD, Z OIERBRIIAZZRITIEMH S TRy,

VAR, DRI T A AL F X4 Y (PHD) 74 Y H—, L2 VSV, Thbb
Mlo2 23 [Al7E & N7z, Mlo2 DEFIFEBIIRER T XA HEF T2 Z 0 RE I N2, F/2ZDk ok
Tu s THBhUBR7AL X F VHIZHESTE Z e n b6, vavF VHlIENORBGR PRI 3(3],
PHDRUMGH 7 4 v H— F x4 ViE, A N YH3Z VSO BH T2=9 FDY VU4 AFIAL
(H3K4me3) ik L. 7 v~ F V% 5T L 72559 54,5, 2h6 ORRZ TR,
YOA4 R FXFDOY =T VAT = AR=ZA 5 ZOFRER S EHE L. A% TidZhEPHD
T4 Y H= AL v ERL VB (PFP) @it Lz, IhE TORLDMKRIZK D, PFPIZE
2 b VTR O G AW U CFLCORB A e L. Z ORR & UTIEF IR & 3 5 5E]
EHTHZEEMWENIZLTWA[6], LA L., PFPIZ & AFLCHRBHIMEO 5 T IIAZ L LT
KIRBATH D, £ 72PFPIIMRKIME I B0 2 REA & TEFRHIE LIS O 4 PR RE 12 & BY
B LT3 EM»AH 5, 72 TR TIZ, PFPORBIA AN THIZAE) X8 72 @ E R BR M 5
K OISR & FH VO CRNA-seq #7174y, PFPIC & 2 fEH)E {5 ORISR & 2 OB &
BOMHERAZ EDTH 5.

2. EHRBLUERYE
21 YA XFAFEBRGERVCY TV

a4 X+ XF (Arabidopsis thaliana, T3 & A 7 Columbia-0) DFE T % FXF TR (1 %X G Kk b
) 4, 0.2% Tween20)TLO RIZE HARNE L. MSEM7) L T4CITTHREX R/, RUL =924 %
23°C. RHZMT (16HEREIHAN/ 8RNI, JeaRIE 300 pmol m™? s7!) TAECK AR T 5 F T4E
HEE, /2, HERORMARORIUIT, RERTHHOFEL LHICHM L, FidoRHZM
TTHEBEME L2, Y I nicid, v a4 X+ X7 OBER PFP#EIREBLRM. PFPRBI
HIRAED 3RMEE 7z, R & T DML, RECKAER L T 2 R O REI AR 35 1) 5 B8
FOM., SmythHIZ kD EHXNBEWEREZ T — V11K 4 £ 7-E[8]. Kleindt HIZX D E
FIND 2T — VBHIHORANRNE V=,
2.2 RNAHE & B 5T

RNAfHIZIE, Y a4 X+ 2 F OBp4AR PFPMEEIRELRM. PFPRBIIHIRM D3R 4 M
W, WNBRET AR AIECHAER L TW B ORIMIAIZ 51 5 R RO, TR s
AT = V11K EEDI2E, AT — V3RIHRORMARE Lz, &2 5+ 2RNAR A T %
729, [H—%&MFTFTTEFLZIMEAM Lo a4 X+ X+ 2 LT, ISOSPIN Plant RNA kit
(NIPPON GENE)#% F\ > CTotal-RNAZfilifi U 7z, filiti#%. RNA 6000 Pico Kit(Agilent)% ffiFf L .
2100 Bioanalyzer (Agilent)iZ & 2 RNA®D SVE ¥ K VR % Gl L 72, RNA Integrity Number (RIN)
DOEHIIA 17, RINZ5.820 E. RNAWRE =20ng/ n L O v T AL 72,
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2.3 RNA-Seqfthi RN F 1> 7 T 1 7 X

RNA# ~ 7' )L iZNovogene (Novogene, Co. Litd.) IZZFEMM # KL, 74 7 5 VAER KT
NovaSeq XIZ&k 286GbD ¥ — 7 v Zfifffi, 136Ny =7 v A5 — 206 OEEEN 534 H A4~
TA~NT 47 AN ONTHEIMEL 72, & 512, FHll &2 D0 T, NovoMagic (Novogene, Co.
Ltd) &M LT, 5RO FEBUENT. GO enrichment f##T %17 572, %72, ggVolcanoR (Mullan et
al. 2021) Z{#H L T. Volcano plots & U*Correlation plots D & 17T - 7=,

3. EERER
3.1 ZEREEGTFREMHN

PFP O K8 AZE T % M5 [ T % 72 9. Arabidopsis thaliana (> 1@ 4 X F X F) O 4 K
(Columbia-0) &. PFP# B2 (PFP-0X) . PFPRBUNH]R# (PFP-KD) O 3%t % T
RNA-seqff#iffi & F2hi L 7z, & 512, PFPASHLGRR T IZ B2 2 il (SRS 2 7t U CHE 3 2 T g
EE L. 4RO CRERE 2 & R L 53 5 R ORIE6 RUR B I) 0 3688 3 X OV,
Smyth 512 & D EFH I NAEREFEZ 7 — V11LRmMOE[8]. Kleindt 512 & 0 EFH X h B ERIREY
IEATERL 5 BAIR (27 — V3Hit4) [9) 2R & Lz, Zho OMfks SRNAZMMHI L. RNA-
seqlZ & BN S RBUEN 21T > 72, BoNT — 212K %, Kllfkic B 2 BER & PFPZ
B2 E OB TORETHBL ~L & L, 2RO REILE(E T (DEGs) & it L7z, MEHAEE
PEDFHEL LT, p-value = 0.05 ¥ & U|log: fold change|= 1.0 %\, Volcano plotic & tHH
fEL72 (K1) . Z DR, 28925,000 (2T D5 b, KECKIEFMIHOIEI TIZ. PFP-KDIZH W
TT64BETHRBUCT L. 1208 A7 R B L5 LTz (K1A) . PFP-OX T3 582:# {5 1417
BUK T L. 63982 RB EH LT (X1B), ZHh6DDEGsiZiZ, RNAK Y A 5 — ¥4
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ICEWRLE:, OEAZEBEZ RTHEEFOMEIIZ. p-value < 0.05 2D |log,FC| = 1.0 DIEEEZHI =, 5
BAZEH LA E TR, JEBUK Fillls TRIBOVIKITRLTVWS, A KRIEHRPHDIDXEE (PFP-KD vs WT) .
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U755, AR TCREIEIE. 864 4 VRN A EEAIZB T 2 R L OV 2 F MSERR K.
I HITIEME 2 P L ZRERKBRISE KR T 2G0T TV RLL GEh T/, HRIC, K
HEORUR G ORI 51 TiE. PFP-KDT329 {2 F 28 BBUK T U TH24 822 %8 LA L (M
1C). PFP-OXTiZ350:#n A BBUK T L C572 85 A B LA LTz (M1D) . MR THBLA
ZE U 7 BA R, ZSIERA TR MBI fifest~ b)) oy o ZBGEEIE . X502
W FTE (ROS) U, @B AKRIDE, KR L X, B2 L Z2REIZBET 2G00 % <
GEh Tz, — ., BARZ T —Y3Hi#%) Tld, PFP-KDIZ3H\T4952 (5 A R BK T L.
2664385 T A FBL LR LT 7z (K1E) ., PFP-OX TId402338 (5 7 RBUK F L. 23018 (5 7435
BEAL T2 (HIF), ZoMEkTiE, MlesrZ, DNABE, MuNEB. xR, SEok
RIS T 2B FHA S AL TH 0, FRISG2/MBIOEITIEE, Ml %O WG L.
DNARIGIEEBREIC D 2 8(E T2 HF ISR S 7z, 270, RIS # s TR IERICS
WZ 6, B Y TIHRRO Y B VERRNT T O BT S8 T b 5 W REVEDURIE S h 7z, Ik
2. fEBEREZ 7 — V11RO I W id, PFP-KDT804:8 (5 1 2SR BUK T L T922:# (% 1
BFREHE LA LU (X1G). PFP-OXTIZ959#(Z T A RBUK T L CIBIZ T2 RBL LA LTz (X
1H), #Tid, ARFEEOHIE, B2 b L 2BE (G0 - Bifin) . laseiza, (R
M BG0HN 7T OBIZTFAZ S Bt /=,
3.2 THEAMRAN

HIEIOZER B FEBURNTIZ 0T, AL T E B OMEE T 2 PFPORBIZE) I fE 0 FEBLR % 21t
XHEDBZZENMHENE 5T, 72T HHlARIZ W TPFPBREIRBURH (PFP-0X) ¥ L U8
HIHLRA (PFP-KD) & B8 (WT) & O iR R & & &2, FEBIZ Bk 4 SE0 3 2 AHBE
T (correlation plots) % FhE LU 72 (X12) . AREMNTIZ LD, PFPORBIZSIZ X L Ty D%
B GUAHBY) 2R 382 & U, PFPIC & Do < HilfH & T2 [ geMED & 2 (B2 T %
[ U7z, 7 OSSR, KECKIERIO RIS T3 23, HRTI320MH, BARTIZ684MH, #Tix10
O BIE T ORBED AR H 2 Z LB EnE R -T2, THh6D#IETIE. PFPOEEN
SRR £ 72 EPFP & Wil U CRBIRIM 220 2 THE T Th 2 mfMrd 5, 5612, Tho
B EAZ T BE O CHIB O MR ol U CRBIZ B 23 G & 72812 1 & L TO0S (Qua-Quine
Starch) 23[AE E N7z, 00SIE, TV 7 VRlBE LU X L AIRBFICHE T3 Z e AME S TEH
N[10,11]. PFPOMEREL DRIEARIE S5, £/, FEDOMMTIE. PDF (Plant Defensin) 7 7
I —IZB Y BB O#E(E T (PDF1.2, PDF1.2b, PDF1.2¢) 2MHFH A BEAB 2 /R L Tz, Z
NoE, Yy AEVIBICK DS V7T IMRERME & 0T LW EEPUE SRS T 5 Z £ ARs N Tn
%, Y EOKRIE. PFPAREILER A L ZIRBFICHELIEEHIE L v b7 —2D—fE LT
HREL T2 B A RIE L CH ). PFPAEYIOBRBIL ARSI o W CEBE A RH 2R T
W Z e xh B,
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2. BRI X0 BALEKICI T 2PFP JEBIMH R EPFPRFZEIL R D8 s T IEBIE A SR B R 3 8 s i
Correlation plotiZ&kV/RL7=, HEAFEBE B AR 38 s 7O, p-value < 0.05 22 |log:FC|= 1.0 DXLHE
ZHO, AAREHBURFHIBIOILTE. BAEURHIBION. C.A7—V3higOEAR. DIGEAT—V11RINDE

4. £&O

AKWFFEIZF5 1) 2 RNA-seqf@ i DGR, PFPORBAT A LIk 12 H 72 2 B8 T OB )& IZ %
ARIETZENME L k57, RS, BERIERT, HBDEREE . Mgt~ + Y v 2 2R
Ko, BREEZ b L ZRER T4 L. #EBOAEMR 7 0 ¥ 21253 2 82 RIS W T o 78
BEBHRD 5Nz, — T fERPFPORRE & B AVRIE X T 72 BERIEBLE B 0 %
UTIIHE AT IR SN A > 728 OO, REBEOEGR 7R Mlai > 7 F MR ic B 54
AT HORBEZHNBER S, Th 65 il TIERCTERIC R % RIT 3 T REME 2 R X
Nize 512, HiPH KUHERIC T, BIL2 b L 2, KBRIBE. B2 ML 2, #SEC
B 285 T ORBEBH AR S22 L6, PFPABRBIZENI N % MBI E MM &
HLTwaaigttsmsns, &by, aflikctm L TREZHZ/R L 2857 & L TQQS
WEE S, PFPABEGHR 2 b L 20 & /T U TP OBRBUSE ISR BIS- L T\ 2 alag
PRI N7z, BE. ZhoOMRAARMEE LT, PFPAHIEIT 2 2 b L 2 IERKICEE§ 5
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