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pGBKT7, pCAMBIA1300 35S::YFP, pAVA32135S::
YFP/CFP J A 52 4 % {& £F 1 35S::GAL4DB, 5x
GAL4BS-TATA ::LUC 1 358::Renilla LUC H H AR
sty B} 47 ] 7 2 25 BE RUE 9T H 0 1) Masaru Ohme-
Takagi Z43% BI04 ; 5250 b it F 21 1Y) T4 DNA 3% $:7
BRI VDB [ TaKaRa 2] 4% J5 A2 44
i BT FH 10 P Bl cellulase R10 A1 macerozyme R10
Ji) | Yakult Honsha 23 7] ; PEG4000 J& [ Fluka 24
Al OB KRRl AR TR S R B A 4
RA A X 2 MR 2 0 &8 B 58
Promega 7 .

1.2 HixiE

1.2.1 [ BE pGBKT7 il & B & A #. LFR &R
5§t 2 44 4 #5 LFRACI1. LFRAC2. LFRAC3.
LFRAC4. LFR. ARM1. ARM2. ARM3. ARMI-2,
ARM2-3 Al ARM1-3. #gtidfanr s, 15600 LFR
4K cDNA SRR, DAFE 1 o L5 14 FPGi
H EcoR 1 EFDINL ), AU RIS RPGIA Sdl 1
(BT ), GBI PCR 471 H /N TEAff 16 F B
F BSOS EcoR T AT Sal T BEATEEDT, SRS 4EA
FI| pGBKT7 HUMAH M. (1) 2 5 AT A1

122 FUUR I B A BT AR A SR i M R G AR 1
¥ LFR J & %1 6 2% & £ #§ LFRAC1. LFRAC3.
LFRAC4 18 i fiff D) 3% 32 W0 oa B 21 %0 3% 44 358::
GAL4DB I, 1§ #| 35S8:GBD-LFR » 35S:GBD-
LFRACI/C3/CA.

1.2.3 LFR [fJ5E f58A8. LFR RAI)5E w5848 # gt
77122 8 Takara Site-directed mutagenesis it I T
W, B4 LFR (4K cDNA 7af#] T-Vector I-;
SRJG BT — X FH LU N AR S 1) 57 it AR B RN 37 ity
7R 51 1), PCR 1, PCR JTEIAK
i P A K ST IR AL R N, SIS, TR
DNA #46, WP, Pk i s8R L.

1.2.4 HEDAN KR RIS AR . ¥ LFR R
B 2 & LFRAC1. LFRAC3. LFRAC4 F1 LFRANI
DA J LFR K LFR ¥ 58 pi 548 A 43 ) b4 4 380 2 ¢
PAVA321 358:YFP b, @R . HoeE
IF PCR 434 HK/NIEAA T DNA B, 3L BiEs 14
WA Spe 1 MBEVINL T, RS MH4T Neo 1 I
PR 1), FBIAE A Spe T F Neo T HEATHE
I, SRIGHANEAK pAVA321 358::Y FP HN 12 58
B A

Table 1 Primers used in this paper

Construction name

The sequence of forward primer (FP) and reverse primer (RP) (5'- 3")

pGBKT7 GBD-LFR

pGBKT7 GBD-LFRACI1
pGBKT7 GBD-LFRAC2
pGBKT7 GBD-LFRAC3
pGBKT7 GBD-LFRAC4
pGBKT7 GBD-LFRAN1
pAVA321 35S5::LFR-Y FP
PAVA321 358::LFRACI-YFP
pAVA321 35S::LFRAC3-Y FP
pAVA321 35S::LFRAC4-Y FP
pAVA321 35S::LFRANI-Y FP
pAVA321 355:K3T-YFP
pAVA321 355::K8T-YFP
pAVA321 358::K22T-YFP
pAVA321 358::R4Q-Y FP
pAVA321 355::R23T-YFP
pAVA321 355::R25P-YFP
pAVA321 35S::H4-CFP
pAVA321 35S:: Fibrillarin-CFP
pPAVA321 35S:: SC35-CFP
pAVA321 35S:: HUGA-CFP

FP: CGGAATTCATGCAGAAACGGGAGCTTG; RP: ACGCGTCGACTTACATGCCCCAGATTCCTCTAG
FP:CGGAATTCATGCAGAAACGGGAGCTTG; RP: ACGCGTCGACTCAGGCTAGAGCATCATACTCATTGC
FP: CGGAATTCATGCAGAAACGGGAGCTTG; RP: ACGCGTCGACTCAAGCAGCACAATTCCAAGC

FP: CGGAATTCATGCAGAAACGGGAGCTTG; RP: ACGCGTCGACTCAGAGATTGTAGAGTGCTCCAAC
FP: CGGAATTCATGCAGAAACGGGAGCTTG; RP: ACGCGTCGACTCATTGAGGCTCCGAGACAAGG
FP:CCGGAATTCATGCCCTTCGGTAGTACAAGTGC;RP: ACGCGTCGACTTACATGCCCCAGATTCCTCTAG
FP: GGACTAGTATGCAGAAACGGGAGCTTG; RP: CATGCCATGGCCATGCCCCAGATTCCTCTAG

FP: GGACTAGTATGCAGAAACGGGAGCTTG; RP: CATGCCATGGCGGCTAGAGCATCATACTCATTGC
FP: GGACTAGTATGCAGAAACGGGAGCTTG; RP: CATGCCATGGCGAGATTGTAGAGTGCTCCAAC
FP: GGACTAGTATGCAGAAACGGGAGCTTG; RP: CATGCCATGGCTTGAGGCTCCGAGACAAGG

FP: GGACTAGTATGCCCTTCGGTAGTACAAGTGC; RP: CATGCCATGGCCATGCCCCAGATTCCTCTAG
FP: GAAATCCGGCGGTAATTCC; RP: CCAAGCTCCCGTGTCTGCAT

FP: GACATCCGGCGGTAATTC; RP: CCAAGCTCCCGTTTCTGC

FP: GCGACGAGAGGCCGTC; RP: TGGTGGACCCGAAGATCC

FP: GGAAATCCGGCGGTAATT; RP: CAAGCTCCTGTTTCTGCAT

FP: CAGCGAAGACAGGCCGTC; RP: GTGGACCCGAAGATCCACC

FP: CAGCGAAGAGAGGCCCTC; RP: GTGGACCCGAAGATCCACC

FP: GGACTAGTATGTCTGGTCGTGGAAAGG; RP: GGACTAGTACCGCCGAATCCGTAGAGAGTCC

FP: GACTAGTATGAGACCTCCTCTAACTGG; RP: GACTAGTATGAGACCTCCTCTAACTGG

FP: GACTAGTATGAGGGGAAGGAGCTACAC; RP: GACTAGTATGAGGGGAAGGAGCTACAC

FP: GACTAGTATGGAGACTACCGGAGAAGTTG; RP: GACTAGTATGGAGACTACCGGAGAAGTTG
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¥ 41 % 1 H4. AT-hook-HMGA. SC35 i
Fibrillarin [¥) ORF J7 41 73 il 4 £ 1| 5T ki pAVA321
358:CFP ., LY crp LIRS, Mg R
e HSEE S PCR P O/ ERI R R B, 51
W, FBIEESEEY), SRS R A3 A N B2
14 pAVA321 358:CFP A .1 2 S AT A1

iR R AR 20 DNA IR, LLEGE
Rl ) S AE K 2 i B8 BRI P 91 (1) L
1.3 BB, REEFRELEKE B-FIBEEE
TEMEREENE

P I 25 20 L ) o 6 LA R A - B 2 2%
Clontech [1] Yeast Protocols Handbook. F4 & 11
pGBKT7 fili &5 WS H AR 43 il AL I BE T Y190, ¥
A THUR AR SD 15 753 (SD/-Trp) Fifiik %1k
FHPEvepE, 30C 9%, fArikivele)s, Phikaps
4~8 ANy AT I\ 45 mmol/L 3-AT(3-amino-1,
2, 4-triazole) [ 2K £4 24 % A ZH 2 IR 1) SD 45 97 3
(SD/-Trp/-His) b=, 3587 30C 15 9%, HILZEMk
74K, &% Clontech [1Y] Yeast Protocols Handbook,

KRSy B- 21 FLHE 7 (ONPG)BEAT B- - FL
TF i (B-galactosidase)7ih I [ 72 =l 1 .
14 BIEFEEREGH &R PEG S5t

00T T DA 400 M i 2 A % R R A T L
SIS AR B AR $E Jan Sheen S5 = 10 H:/E AL
(http://genetics.mgh.harvard.edu/sheenweb/). H{ 3~4
SRS AR 1% H I 8 h ot /16 h IS 44 R B 951
LR T P A A B AT RL, I DT 0.5 mm
A SIR, I BB (1.5% cellulase R10, 0.2%~
0.4% macerozyme R10, 0.4 mol/L H #% [ (mannitol),
20 mmol/L KCI, 20 mmol/L MES, pH 5.7, 55C Jil
10 min 5, A 10 mmol/L CaCl,, 5 mmol/L
B- it L WE, 0.1% BSA)H. B E 3h, AR5
F1 200 HFfiM kg, JERE TR0 T 100 g 2%
2850 2 min, 2 13, H A I W5(154 mmol/L
NaCl, 125 mmol/L CaCl,, 5 mmol/L KCI, 2 mmol/L
MES, pH 5.7)#WiiEdE, MREEE 0L B,
SR P TRA I WS H R S AR A, AR K B E
30 min, PRI B0 A 20 A5 4 0 B 2R B AR, I aE
1) MMg(0.4 mol/L H #E¥, 15 mmol/L MgCl,,
4 mmol/L MES, pH 5.7)% i i &.

Ji A= J A4 1R 6 4k R T PEG-CaCl, 7 15 4%
Fi. B 10 wl FORLCKZT 10~20 pg) A ] 100
JR A AR MMg &, B 110 wl PEG-CaCl,
(4 g PEG4000, 3 ml H,0, 2.5 ml 0.8 mol/L H #& %,

1 ml 1 mol/L CaCL)¥, BRHEWIIES, ik
20 min. FALSE N 440 w1 W5 ¥R 2T )5 100 g
G EL 3 min, ZE EIEE AN 1 ml W5 3R
R
1.5 R BRI RIFHKEN

¥ Ohta %5 ¢z Hiratsu Z5 /770018 f#208 1. 1.6
JEE IR B3 250 8 4K (effector) 358::GAL4DB/GBD B
35S::GBD-LFR/-LFR A, %25 % Rl 2 {4 (reporter) 5x
GAL4BS-TATA:LUC, VA JX W Z 35S::Renilla LUC
X3 MTRIR A, @I PEG A58 H LR AL 4%
LSRIUE PN PAS I Ra S i o = R ) REEY gL S 2 R e
FEJG, 6 100 g ZB12 550 3 min, WA DITE 1 )5 AE
JUAA, SR FH R Z T A R0 S P A 1 4 a2
fiE 4% 15 min J5, 10 000 g B0 5 min, B3
WSE DRI . Fe RO R A il &
PR IR, B SR AR 5 2 D LU AR A 6B A
RLU(relative light unit), LR 15 5 DX 40 i 22 i A
ARG SRR N 2 B Renilla LUC 1)
RLU. Jr A # 4 GlomaxT20/20 (Promega 7~
wl, L), MEmbE2s, WERTE 10s. ¥ Luc
1) RLU B BA Renilla LUC ) RLU, H4f CAR G #¢
AN RIS i TRD6 i 5 5 DR R O A R
1.6 ERFEOFEFR BRI

Z: WS U AT T a7 v, R b B
pAVA32135S::YFP 8 pAVA32135S::CFP %A% E 1
FHOCTURE FH S h A0k, AR5 FH X SR04 1) ks 2 i
PERR AN, R PDS-1000/He System(Bio-Rad,
Hercules, CA, USA)MEPAEFI 1100 psi & )]
. KAkl 22°C RS IR 18~22 h, HEAT
PARTA T OIIE =
1.7 RARMUE

70 WOE 3 5 3L 58 48 18 7% (LSM 710 Mega,
Zeiss) NREATDEEUEL. KT YFP 2%, RN
514 nm, X MFE BP 520~ 555 nm i J€ 1K) YFP i
E; X CFP %86, WURIGA 458 nm, R HIIZ&
BP 465~ 510 nm 2 JEM CFP il . Hoid e A
X H] Adobe photoshop HE17 L P

2 & R

2.1 B+ GBD-LFR EE#FHEEN

P R85 % K GALA 45 DNA 4545 18,(GBD)
L 5% WOE W (GAD), I BE W2 &8 GAL4 & 4t
W, i HEK pGBKT7 1L 4 GBD, &4 31k
pGADT7 X5 GAD. FEBEBEHIT ARG, X
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AR pGBKT7 FEEALEERE Y190, HRAFHE B-
- FUBE T I (B-galactosidase) AN BEHY 5 S . (H
A 3R pGBKT7 GBD-LFR/LFR R 5\ KAy
WAL RE Y190, SD/-Trp/-His it [ 1% 77 A4 K 07
1%} ONPG 3% B- - FURH WS 11k o 12 50 M i
EERE(E 1), BT REB AP Y190 A & HA KRR
I AR EE, A 45 mmol/L [¥) 3-AT #] 5¢ 4= 410
A R g . BhBE s TR AR s 2 R R ],
445 GBD-LFR/LFRAC3/LFRACA4 1)1 B} 7 [ v]

PLLE SD/-Trp/-His + 45 mmol/L 3-AT 15773 L4
K, IF HI - P LR eI 1t 5 25 %) B (GBD) AH
LB S0 sy, I Ad ) LFR SRAR, BFEAES
ARM-repeat 45 #4J35 [f] LFRAC1(1~160). X% —
I~ ARM-repeat 45 #4358 1] LFRAC2 (1~ 310) 1 5.0
1) ARM H G 2503k, 5 25% f(GBD)AHL, A fg
WO B- IR RIS R, XKW LFR 1) C 4 %
/b2 > ARM-repeat £ #4455 K¢ N i (4 7] IS A7 1 0] 19
Bt GBD-LFR % sgufi s A sk

ARM1 ARM?2 ARM3

(2) LFR

GBD-LFRAC] /s

GBD-LFRAC2

210 310 360 410 460

GBD-LFRAC3

GBD-LFRAC4

GBD-LFR

GBD-ARM1
GBD-ARM2
GBD-ARM3
GBD-ARM1-2
GBD-ARM2-3
GBD-ARM1-3

() SD/~Trp  SD/-Trp/~His

GBD
GBD-LFRACI §
GBD-LFRAC2

GBD-LFRAC3 (ORI RO

GBD-LFRAC4
GBD-LFR
GBD-ARMI
GBD-ARM?2
GBD-ARM3
GBD-ARM1-2

GBD-ARM2-3
GBD-ARMI1-3 [}

B-Galactosidase activity(Unit)
5 10 15 20 25 30 35

Fig. 1 Transactivation activity of full length and truncated LFR in yeast
(a) Constructs used in the transactivation analysis. The regions shown below the LFR diagram were inserted into the expression vector pPGBKT7 (GBD)
to express the GBD fusion proteins in yeast. Number below the LFR diagram meant the length of different domain of LFR. (b) Transactivation activity
of different domains of LFR in yeast strain Y190. Expression vectors (GBD only or GBD with different domains of LFR) were introduced into yeast
Y190 on SD medium lacking tryptophan (SD/-Trp) or SD medium lacking tryptophan and histidine (SD-Trp/-His) containing 45 mmol/L 3-AT. The
growth condition and (-galactosidase activity of the transformed yeast cells were measured as described in the Clontech Yeast Protocols Handbook.
B-Galactosidase units = 1 000 x A /(t X V x Agy); t = elapsed time (in min) of incubation; V = 0.1 ml x5 (concentration factor); A gy = Aeo of 1 ml of

culture. The values are the average of results from three independent experiments. Standard errors are indicated above the bar graphs.

22 WEFERERERIAKSD GBD-LFR & X HEEME
N:E
Sk T 20 Kl GBD-LFR ZERY) 40 0 P 2 75

HA WG TE, BRATR IR IF 5 A Tk R 4t
Wt — 20 0 b, FeAT1 40 A4 35 S S 8 T IR B 11
GBD-LFR/LFRAC1/ LFRAC3/ LFRAC4 %% N %% 44
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(effector)35S::GBD-LFR/LFR A, 5 X 5 [¥] GAL4
DNA 454 41l & TATA mini 155 19K 5h 1% K
% 2 i (firefly luciferase 5% luciferase, LUC)
i 45 FE X 25 1K (reporter)5 xGA L4BS-TA TA :LUC LA
K 35S JA 81 9K 8 ) Renilla LUC Ny Z (internal

(a)
Effector

d::){ GBD{ LFR/LFRA h

CaM 35S pro NOS ter

Reporter
5xGAL4BS
] _tuc |
mini pro
Internal control

[ {Renilla LUC h

CaM 35S pro NOS ter

NOS ter

control) & [F] % AL 480 B9 7 )5l A= 4 (¥ 2). L GBD
VE N RGHIVERT I, SRS BE T VP16 1 e
XTI, S2Ee 45 KW, GBD-LFR 2L H R R7E
B A TR0 P i A A A A R ) ) S P SRl
T

(b)

S
(=
S
T
—

300+

Relative luciferase activity
W
S

0 []

VP16 GBD LFRACI1 LFRAC3 LFRAC4 LFR

Fig. 2 Transactivation activity of LFR in Arabidopsis protoplasts

(a) Constructs used in the transactivation analysis. LFR or truncated LFR was respectively fusioned with GAL4 DNA-binding domain (GAL4DB) in

effector with Cauliflower mosaic virus 35S promoter (CaM 35S pro) and nopaline synthase terminator (NOS ter). The Reporter contained five repeated
GAL4 binding sites (5xGAL4BS), TATA box mini promoter (mini pro) and luciferase reporter (LUC) and NOS ter. Renilla LUC drived by 35S

promoter as internal control. (b) Relative luciferase activities of full or truncated LFR fusioned with GAL4DB (GBD) in co-transformated A rabidopsis

protoplasts. VP16 was used as the positive control. The values are the average of results from three independent experiments. Standard errors are

indicated above the bar graphs.

. 7ad

2.3 LFRBINIRE 1~25 MIaEBEHEZEN

R ¢ ' B 1 S O 558 I G 28 EVZE 43 BT R 1
2K LFR 2 —MZ e 8 [0, (B A e A A5
SRRAFTNAS 2 LB AT A (R e A5 5 P, A
TR RERZ I LFR BoE A MR, AR
B TR R 2B R R AL A T LER AR [RIBE R R 5 # (n
PENCE [ YFP (Rl A 1, OB R A # Bl
B ML AT (B 3). 45 RERM, EIT

LFRACI1 LFRAC3

LFRAC4

% 3 f) LFRAC1, LFRAC3, LFRAC4, Ll LFR
20 10 Mg, AU 0 BA A AR
(R E AT, 040 M S At A7 v A7 WL 38 I I 11
P AT: BRI N I 25 DM IEIR ) LFRANT R T
TEMIAZAT 90 Aok, 620 B ) At 5 A7t A7 W
W3 AT, KW LFR I N s 1~25 72 35 R S
LFR [k E AL AR,

YFP channel

LFRANI

Fig. 3 Subcellular localization of truncated LFR fusioned with YFP in Arabidopsis protoplasts

Full length or truncated LFRs fusioned with YFP were transformed into and transiently expressed in Arabidopsis protoplasts. Representative images

underYFP channel and merged images of YFP and light are shown.
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Ay B2y A Bl 6 L S (1 S EE R E LFR
(A% e N FPOR SR, FRAT A A I B i 2 ot
PAE 41 %% T LER [ N i 1~25 7 & LRI — %
Y SRR S YFP HfkG s, o Hl 9 o
BOREE T Rl 968 A% 2 AL A A2 (] 4).
BT A B A M SR AT T R
(Kl 4a), 6 RIMEERI, K 22 A7 I IR
AR EIR(K22T), i 4 A7, 8% 23 7. 8 25 £ 11

@) 1 5 10

K 2R oy W 588 A R A BN . R R A R
(R4Q 1k R23T ol R25P)I, 5643 Aii s £ 4H M A%
eI, LRGN AT A T U SR B ) 5%
Feor AT, T HOWLSE BP9 7 A (1 4H i £ H gl
BIAE 10 ANCL L. B 3 78k 8 ALK IR AL
INAMR(K3T 8 K8T)I, AL Mz A 4% 21| %¢
SO A, IXF I 4, 22~23 Fl 25 A7 e 1 L
PFRYE LFR [AIAZ% v R4 35 24 .

15 20 25

LFRM QKRELGKSGGNSGGSSGPPAKRGR

Mutantss M Q TQELGTSGGNSGGSSGPPATTGP

AA A
K3T K8T
R4Q

(b)

YFP

AA A
K22T R25P
R23T

Merged
v

Protoplast

Protoplast

Fig. 4 Subcellular localization of site-mutants of LFR in Arabidosis protoplast

(a) 1~25 amino acid sequence of the N-terminal region of LFR. Mutations introduced into the amino acid were indicated by arrowheads including:
K3T, R4Q, K8T, K22T, R23T and R25P. (b) Transient expression in Arabidopsis protoplasts of different variants in the N-terminal region of LFR
including: K3T, K8T, K22T, R4Q, R23T and R25P. Representative images underYFP channel (YFP) and merged images of YFP and light (Merged) are

shown.

24 LFR SZEREMERNESEREARZ
DT FER L EN

AT B LFR 5 2 A% S A A
AR ZR, AT LR T — 2 E R E A,
CLFE EAZ A G (0 5 (R 4125 11 4(histoned, H4).
WAL RO E S AT KIS & mITBEEA
(high mobility group AT-hook, HMGA). &4 RRM
SR SR W AR B YIRS R R A P B D) 1
(splicing factor 35, SC35)LL M FLAZ AW — R r
1. Z 50k RNA WAL iz - eh 4E 2 A

(fibrillarin)® 21, K¢ & AT Ik 5 B2 HE 23 3 5 cFP
B[N b A 2 B 4K pAVA321 35S::CFP Y, IE4y
55 pAVA21 35S::LFR-Y FP Wk I 3L 36 A v 20 [
R, PO WM EILRIL b CFP 5 YFP %
HlA% oA (K 5). 45 RRM, LFR 5440l 45 i)
T H4 AR Z M A, HRELEEN
HMGA B AF(E—E 134, 1fi 587 DI - SR45
FAGA= A 44 1A fibrillarin %A W B IL0 A6, X
F] LFR FIRE & — A Y ARG RZ B .
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(a) CFP channel (b) YFP channel (© Merged

LFR

AT-hook-HMGA

Fig. 5 Co-localization of LFR and histone H4

in onion epidermal cells

LFR::YFP co-transformed in onion epidermal cells with histone H4::CFP
(a, b, ¢), with AT-rich chromatin marker AT-hook-HMGA::CFP (d, ¢, f),
with spliceosome marker SC35::CFP (g, h, i), with nucleolus marker
Fibrillarin::CFP (j, k, 1). (a-1) Confocal microscopy; (a, d, g, j) CFP
channel; (b, e, h, k) YFP channel; (c, f, i, 1) Merged image.

3 it it

PG R R, BRI R T D 4
HAEAE 108 /> ARM ER S, H W T SCHRIRIE 1)
H g H. A Hr I LFR 1 C 7% 3 A4
ARM HE 4. ARM B SAEE TR 2 A% EDY)
A, ARM H A 0 ek 2 25 R R 1 R 0
BESSH,  h B R AR AR R R S i 4 4
BE. BT ARM R, XM Y LFR %A
TR AL A Dy Re g I, (ERERHMA R Y, N Ui
SEREIELRBA BT A 3 AUk C il 1 ARM R
W) LFR St 2145 GAL4 [ DNA 4544 GBD [
BhE T, HA RS GAL4 Jo 3 IHR w5 Ik 8 1l 5%
BOEIETE(E 1), XERW] ARM #5558 & H 3 )

T LFR [ & 7511, 76 C a2/ 47 2 4
ARM TR WA7AE, flif GBD [1) LFR 7ERERE R
b A Re A LR TE T, (H2 W R KA N it
16, UEAT C it ARM B, EREAH
SEWOETEME, XIS RFE LER [ N S 12 b 2 A
ARM 5350 IR A7 00 S BE v (R 3 s BOE G AT
DR, BT LA LFR 25 (17T il ARM EE IS
oAbt A A RS R R AR, 803 LFR
AELESLAI AR 2 BT A, AT LR A 45 )
B, BnA77E T LFR N i g ks, 131 fg
RS B OB ER. 54h, BATHREK
F 1) LFR & [ RANGRAR AL [fr-2 SRR R
SIS B, fE LFR [ N i f1 57> 2 4~ ARM
SR A0 SLAEAUL B I AR )2 D) e ) I R A%
EEEEAEA.

FATTAE H 109 R AR S T AR (] 5) B I 3R A
LFR-YFP [ 48 47 1) 40 P A% v i ml DLW 5% )
PR T ARG, 'EW/nFE LFR v e 5 2%
S B BRACSEEEE A E AR R
RERY. N T 0 T B R R e i, A5
SIEHL T —2e AR A N 2 AR R S
REE AR, SRMEEATS LR 3L e 15 o,
055 L AZ AW B 5 5T 45 8 B HA RIS & B A
HMGA. “tEA e gL, H4 fl HMGA
5 LFR A1 @ MILE N (Kl 5), XEWH
LFR nJ G2 — R G RETACME A, BrEe
n] BRI 2 5 B QA TR A ek R I T)
fig. [N, @A GBD-LFR {EEERE A HAT 1] &
(1) F S GALA B sk K1 3 210 8- 1 FL0E 1 i
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LFR A] GEANAN B AT 4 e sl Ao e vk, iy
5 GALA 38T IF 4145611 DNA 45648k, R
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SKIN IR R A ok RPERE NSRBI E IR 49
N SCRRFR T A'E Ay B i A B 400 o) 7 () e (0 R S 52
Gk AR CBACEE & 2 AL 8 0 LA
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T ST AR B R I )5 iU GBD-LFR 4K
(e WS I PE AN (K 2), FRATTI AR B S 4
By A R AR AR AR AR R I IE R LFR B,
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GBD-LFR 1] fig A B AT 7RI RE P ISR v LA 5% 48 1) H
FLAhEE AR DC 20 23 Kb 1 3 ) R Ui 2 S R Rk 11
BE 7, DRI R IAS e S Bs vE M. BRI IT LFR
IR B R IRARRL I T LA B 52 A7 T
(RIEERE, HERIA LFR HIPLRE TFRIAR 5 B A
FHEG AT W B 10k B R BARAL 041, 3t AT Ay i
A2 LA GBD-LEFR A7 B RE rH ISR (1) s B0 vl
PEMIfRRE. S0k, BATTMGAR KRR M2 TRk 5 F
IR, I TR R SRR T KLAAT 5%1
KW MR FiM. LFR B HAE® A M LER &
IR GRS R W, LFR 5P E R 4
PRI Z ALy AT B EAE, ATREAE N 5 4 (0
S EEE SRSy, B T A2
RF e DN (10 2 S Sty A A s R i, T
Z 5P FEIFAE KR B LR

Bugt R R L R H AT ST 2
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The Effect of Arabidopsis LFR Protein Domain on Its Co-transactivation
and Subcellular Localization in Nucleus”

YUAN Can, LI Xiao-Rong, GU Dan-Dan, GU Yue, GAO Ying-Jie, CUI Su-Juan™
(Hebei Key Laboratory of Molecular and Cellular Biology, College of Life Science, Hebei Normal University, Shijiazhuang 050024, China)

Abstract The chromatin-associated proteins play important roles in regulating DNA duplication, gene
transcription expression etc. in eukaryotic system. Previously, Arabidopsis LFR (leaf and flower related) protein
localized in nucleus, and its loss-of-function mutants were reported to have pleiotropic phenotypes in leaf, flower
and anther development, but the molecular characteristics of LFR protein should be detected further. Firstly, the
fusion protein of GAL4 DNA-binding domain (GBD) with full-length of LFR had transactivation activity in yeast
Y190 by yeast one-hybrid assay, and at least 2 ARM-repeat domains in the C terminal and full N teminal of LFR
were necessary to its transactivation activity. Next, we further analyzed GBD-LFR transactivation activity in
Arabidopsis protoplast system, it showed that the transactivation of full-length LFR was not obvious compared with
that of a classical transcription activity domain of VP16. In protoplast transient expression system, fluorescence
microscopy was used to observed subcellular localization of YFP fusion proteins of truncated or site-mutation LFR,
and the data showed that the N terminal 1~ 25 amino acids of LFR, particular lysine 22 and arginine 4, 23, 25, was
responsible for its nuclear localization. In transient co-expressing onion epidermal cell, LFR obviously co-localized
with chromatin stucture protein, histone H4, and chromatin-binding protein, HMGA, in nucleus. All these data
suggested that LFR might be as one of chromatin-associated proteins to function in A rabidospis development.
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