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WE. NIFES ERDIS EFThRE, FIFH ALY, i PCR & E & PCR fik % 52 95 7+ (Arabidopsis thaliana) ERD15
LA T-DNA i NG5 98 I, FERd FER AT ISR /0 Hr . G5 5RR I, erdl5 ARG a4 H R E %, 107 3~4d TFAE,
FAR LB A R T RNE FRAE R AR AR K . IR I A B AR 3 2N B, P B4R 1.29 mm, 1 erd15 FEAE A 25
i F, CPHEAILE 227 mm, BEWEEZER. SEARME, erdls SAMARSIO K B 2RI, KR HESIA 2 HE
T, RIETHR, KEAE 37.67%, (HMA R4 RE. Hik, ERDIS R 25 T PR I AR A5 A KT 2 .
KEEIA: UEGIT; ERDLS KA T-DNA fARA; R gfk
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Molecular Identification and Phenotype of Arabidopsis thaliana Mutant
erd15

XIONG Hui, LU Gui-zhen, LI Dong-bing, LI Shao-shan

(Key Laboratory of Ecology and Environmental Science in Guangdong Higher Education, School of Life Science, South China Normal University, Guangzhou

510631, China)

Abstract: In order to explore the function of ERD15 gene by reverse genetics, a homozygous T-DNA insertion
mutant of ERD15 gene of Arabidopsis thaliana was identified by PCR and semi-quantitative PCR. The phenotype
of erd15 mutant was observed. The results showed that the number of rosette leaves in erd15 mutant increased
significantly and flowering time was 3-4 days earlier, indicating that the erd1l5 mutant from vegetative to
reproductive growth was earlier than the wild type. The main stem of wild-type A. thaliana was cylindrical with
an average diameter of 1.29 mm, while that of erd15 mutant became flattened with an average diameter of 2.27 mm.
Compared with the wild type, the carpel development of erd15 mutant fruit was affected, multiple rows of seed
were arranged on the septum, and the length of silique was shortened by 37.67% with swelled apex, but the
average seed number of silique increased in erd15 mutant. Therefore, it was suggested that ERD15 gene was
involved in regulating the reproductive growth of A. thaliana.

Key words: Arabidopsis thaliana; ERD15; T-DNA insertion mutation; Reverse genetics
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ZWKMNE 1 h W55 ERD JERIRIE, CEER
16 > ERD Z£[X] cDNA J& T AN R B %%, 1EH
TARRAREEE, CA R I it R R, X
SERLIABR R R P A R A s, B H RN
. mEh. HEL ABA (VEIR) A 2 M Pra fE
5, RIM 2P Th BE IR AFAE T AN R O 224
1351, ERD1 9 bt 24 ATP #M8ER I, 1748
2R AR 454% ;. ERD13 SEAE Ry e R AR A IDE H IR
T, Be5 BAKL A EAFEM; ERD16 2 FiZ 11k
ZEAEE -8, RS ERD15 HEE 52 % Fh AR 4 A
THEAAEM A T S RIL, & ABA AR AT
IK MR (SA) B AEI 845 1) H B 5 4010,
SEIRIZH 24 FEAESE, ERDLS J& T — N m FE RS
AEYIRF A LR K%, ERD1S & AR A MM
PABP [poly(A) binding protein]{EH f)3:5F PAM2
(PABP-interacting motif 2), HoAth =1 5 {R <7 2 /5 PAEL
(PAM2 associated element 1)F1 QPR (amino acid
sequence isoleucine-glutamine/histidine-glutamine-
proline-arginine) [ B g i A e 7L 1. &4 PAM2
EFMEEFA PACs (PAM2-containing proteins)
FREA, X REHZ S mRNA R, B H2
SRy AR A DL Gz A A8, xR
7x ERD15 AJ A 7E 55 DK 204 (R e ¢ Ja i 42 b R 454
H o H AT ERD15 R FT 32 242 55 il e i S A7
K, KE(Glycine max){Ei2iE e ~, ERDI15 & H
54 I B0E NRP-B B3R, L] K4 M fE
P FET AR G R4, AR T 7 %) (Vitis vinifera)
ff) ERD15 7] LAORIF RN, $2 & & R0 I e it
A 5 R AR R R ) IR B ek 4R A Sk iR A )
HAUHMEB L BE 701, Saeed S5O IE 4 (Morus
alba) ) ERD15 & [ Re £ 19 B Hh IR B i 15 B R R,
VRN SRR Rl R FE D Re, Hih 28 70~100 7
B e BOR R B X, T REE A ERD15 Ky
DNA S5 &5 &5tk XU rg I+ it TR W], ERD15
A DATGE IS A 2% b 3 DL K M B 38 AH 5 B R D R
Frgs <, ik, R S 5Hif5. ABAL SA. =
DGR P95 IR B S 910471 o A R A= Wy iy a i 12
ERD15 j& ABA 15 5 (¥ 42 K 1, id %35 ERD15
SBEARAEYIXT ABA RN, M BRI T
PRI 2V AR, @k RNAL TR T B
ERD15 F&iA S RGNS ABA AU, MIMH2
i i 5 1 AN P4 918, 3 | (Daucus carota)
ERD15 Jk K| it ik i /K A R 1% R AR B2 25, 3

IT SRR RS K AT 00 #UFg T ERD15
s ABA (5518142, FHIEMEYITEA Y ia i P
N, IR 5 (Hid R IA ERD15
A DL 58 2 I 25 (Nicotiana tabacum) 7715 %,
WD Bk Ak, B EEIE R T G S X T R AYA
o388 (DT 52 P15 090, [R]E, AS[EREA 1 ERDLS AT Ag
HA AR D peie20-21,

ERD15 i i - Fidi e i ie, S 2 Fh 5 551
WXL, NIERNIEFT ERDAS K KIThRE, AHTE 7T LA
AT T-DNA N 25 5 1k erd15 Fk}, 347
RN EL 5047, #5757 ERDAS 2K 2 5 il
AR, it — Do O R R D Re R 4y
T ML 35T B hi .

1 R

1.1 PR SR &

G 7+ (Arabidopsis thaliana) 7828 {4 erd15 (SALK_
202985) ) H LR 7+ A B R 0 ABRC (Arabidopsis
Biological Resource Center), £ i ide % 52 J5 H 4 A R
AT AR . B 2E R (Col-0) t A FE I K242k
B E Rl T = R AT

AT Rh 176 BEIE T 4°C R4k 3 d, FH 30% (V/V)
A FRBIH 10 min, TCHEKR ZPik 8~10 IXJa
FEFREREfA 1/2MS 35970k b o 859 22°C, M
R 60%~70%, 16 h/8 h [ GHE H#. 4hH K H
2~4 FEHM G, BB HLEH(ERL B A=
2:1), BHEERGE 3d REE, AERERDE
R LRI B

1.2 ZiERZ 4 DNA KPS E

YE A 3 A, BYEUH R CTAB VERARREL
FL A ZH 5 DNA, LU DNA NHEHGHEAT PCR 374 .
PCR it F 51905 %1 M http://signal.salk.edu/ 35X .
KHIEHAE R 519 LP. RP F1 T-DNA i 514
LB1.3 (% 1)i47 PCR ¥, ik th erd15 4fi&RAL
A, FEHhE T-DNA RN s BRI 20 L
FERR 1 ul, 518 1 ul, 2xTaq PCR Master Mix
10 b (B4 T R A H]), hn ddH20 %2 20 uL,
AIHRAEHAT PCR #7714, PCR RFFEFA: 94°C
AP 4 min, 94°CAs1E 30's, 55°CiEk 30s, 72°CHE
fiff 1 min, 3t 30 MEFR. PCR P24 1.2%%3 fig ki
Yt Js RIS J T B AR AR R LB


http://signal.salk.edu/上获取AtERD15
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K 1PCR 519175

Table 1 Primer sequences for PCR

514 Primer F¥%1 Sequence (5'~3) 514 Primer 751 Sequence (5'~3)
erd15-LP TAGCTGGTTCCACAATCGATC ERD15-QR GCTGGTGGATGTTTCTCGGA
erd15-RP GTGAGTAGCCAACAGGATTGG Actin2-QF GTTGGGATGAACCAGAAGGA
LB1.3 ATTTTGCCGATTTCGGAAC Actin2-QR GCTCTTCAGGAGCAATACGAAG
ERD15-QF CAGGAGCCCGAGATCGATTG

1.3 i 3RAAE RNA KPHEE

I 1 A E 20 100 mg A4 R, SRA Trizol
EFREUE RNA J5 H % 567 & (Prime Script™
reagent Kit with gDNA Eraser) 1T fe#63%, 15311
cDNA ##47 RT-PCR, 7 #r 5K R IEK - LA Actin2
(AT3G18780) NN Z 2K, XI H 2 Il ) ik 7K~
AT HEA . SOSAR 2R B A2 Y [7] DNA 7K
ESEEG, PCR 72048 1.0%E5 s i A Bk AS
M5 T8I g R G4

1.4 TEMRRRZN

BEALIZE 20 #R4L R ST EF A AL Col-0 FISEAE {4
erd15 FE PR, MM HFIdsE A H . LT RS,
RIEK MR A A 0O BB (BR R
M205FA) FI£EREFHHL(Canon EOS D70)#H#ic %%
7, {1 Photoshop A1 Image J B4t o R4 f) 45 53¢
FTALERFIIN R 30T GEit 4 RIS AE KO K S fE Ak
(PSR H ;s DURE H 2128 1 254658 AR ECN
FEAERT [a]123); PR B B 14 B A A e, H
RN D PR R R, WS AR A R AL
TEMEMALT T4 10cm N EFZEER; EREE
5517 BB, BORRIZEF A RS 30 4, lER
FeK L, HAETREY), MR NS Fh 1 2425,
1% 18 Alvarez-Buylla %511 7 v Rl 0 48 & & B Be 291,
AR VAR TR AR, BRI AR F (2
B . CEAFREL =3 1 1), Jiif 24 h Al A RIE M,
TR RAFCE L. HEbk S B L2
K o, A K 50 d I HEATINE . 7E F)— B4k
1/2MS B5 7R3k b, R XI5 50 5 06 B A BRI R AR
WFhF, RFXIEEER 50 ki, 10 MEE, 6 dJ5
Gt PR

15 HERFOLSHHR 2
WK 4 A TR R R, H CF
Imager M2 2 7' P B8 %2 %t (Chlorophyll Fluo-

rescence Imager System, Technologica A &), i [®)if

ITHRZERNSEINE . FulFnfCE PSI VELE ) B
KOGHEHA R B IFn GG SR HCy PSIT K
Brim SR AE R AR s Fy'[Fm N PSII SEBRIGEAL
FEFUE, ERMEYICERIINELZIERZ
—; NPQ NAENAL K REL, R WHEY AL RE
7727281, W sE R, AU TT 4N T I AL 30 min f5
SEWIETIG(Fo), TE 6 164 umol/(m?2 )it [ 38 5 R Il
5 FulFm, SRJEFT LIRS 100 1mol/(m? s)
W, JE&E N 5 min JFI5E F' Fr' Fo'[Fm'H1 NPQ

1.6 BERABEAS T
1 KA SPSS 23 S B #b AT & Mo #r, LA
P<0.05 X/nEZREE: P<0.01l XRERWEE.

2 R

2.1 AERZHRERE

ME 1: AT, ERD15 (AT2G41430)H 2 4
AR L AN P41, erdl5 (SALK_202985)
FAAR) T-DNA NG AL TSR —MNE T 1, 4
627 bp 4t

F ERD15 F: K R w51 LP 5 RP #H4T
PCR ¥ 3, PR py 38 1 575, &wiiESH
(2L Rl (1 385 bp) K/h—F, 15 AR erd15 58
R AP I &, MH T-DNA FRtE54
LB1.3 1 RP #EATH 1, erd15 ZAS Ay 8 1 2%
B4k, 46 K/ 500~750 bp, 55141 T
P R MR A R R AR I S (B
1: B)o UEBIASREE Fr 8 ERD15 £ K [¥] T-DNA 4
A erdl5 SRASALE DNA 7K F ER=24Ai 4548, i
JE erd15 FAMAEMRAE 3 %K P =2 B A7 1E ERD15
BERMRIE, MIEREL KT erd15 AT 7%
KF%5E, FERE PCR 45K, Ll Actin2 AW
S, AR R RSTY IS Y ERD15 SR CDS
R B A erdls RARRTLRE WA 1: C), X
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0 200 400 600 800 1000 1200 1400 (bp)
@ mmmn UTR (IEZ5X) CDS ([ UHEHIX) Intron (7% 1)

M Blank Col erdl5 Col erdl5

1000 bp —>»

750 bp —>»

-
750 bp—> -

500 bp—> (1)

erdl5 LP+RP

erdl5 Lbl.3+RP

ERDIS

P— - ACTIN2
®

B 1 2S5 RARI % E . A ERD15 54481 T-DNA i A7 B: erd15 ZASAREE K AKCERI; C: erdl5 FA8 444 55K S A4 o

Fig. 1 Identification of homozygous mutant. A: ERD15 gene structure and T-DNA insertion site; B: Detection of erd15 mutant at gene level; C: Detection of

erd15 gene at expression level.

VI H T T-DNA [\ T2 ERD15 e srkaRiIA b
K, erd15 RARAA DI REHRK FRAL A .

2.2 erd15 FRAZREHIREL 347

F B ARG TE AN erd15 4l & AR A I [F R
HATRALE M. AWK 2 AT I, erdl5 FRAFMAK[K
PR AP A BB, LREESE 2:A). HEE
FRAEKE, AR E B H R NS
37.97% (P 2: B) A=K 28 d HI#L R 3+ 57 A= AU R erd15
RASRM 7 R KOS H R/Fny FVIFa's
Fo'/Fu' M1 NPQ S LR EZE (R 3), X —ERK
K W] ERD15 B[R RAZ A B erd15 RAA KD LA

% 2 erd15 FRARANE LR Col-0 [(FRA
Table 2 Phenotype of erd15 mutant and wild type Col-0

YEFRETT . erd15 TRAZARFF AL [A) 45 B A= BY F Ak 42
BT 3~4d (& 2: C), i8] ERD15 &K (k2 vl B hn
T R R A B ) A
TERNES IR AR K, ERDAS FE [ (k25 55
RACBIEMRAC P R 7 (B 3: A~C): MR E I H
IREEAE, Tl KB (K] 3: D), K ELEF AR
Y% 37.67% (R 2), BEEER. FEHMKAE
FEARAR B ~PoIR, LR BT AR B ARG N 75.97% (]
3:A E, % 3). TER Col-0 BRI K A R 2
AN R L ANBRBE R, TR &, BT E Ak
WP FI S ERRIE b, erdl5 FEARAAR [ SR T 2L
KA R Z 0B R E TR PR R 5 2 A il

R A HEREHHH TEAEI 8] FEBLE (mm) AR (mm) RIS AL FTHRE 1% i (cm)
Genotype  Rosette number Flowering days Stem width Silique length Average seed number  Germination rate Plant height
Col-0 13.3040.13 34.2040.14 1.2940.03 38.0940.29 46.94+1.59 96.00+1.26 35.9140.39
erd15 18.3540.29™ 29.3340.16" 2.27+0.07" 23.7410.81" 65.25+2.89" 95.80 +1.04 36.7140.32
% 3 erd15 FAAREF AR Col-0 HIMH 4R 7S
Table 3 Chlorophyll fluorescent parameters of erd15 mutant and wild-type Col-0
FE[K 7 Genotype Fv/Fm F'IFn' Fq'l Fo’ NPQ
Col-0 0.802+0.030 0.768+0.004 0.720+0.006 0.276+0.018
erd15 0.797 +0.029 0.765=+0.004 0.722+0.008 0.273+0.017
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erdls Eol:0 . o M B £ Ovdls

"I'm. erdl5

E \ A/
X

2 ¥4 Col-0 5 erd15 ZRAFMEIIERTY . A: FhFifik 60 d AR, B: MM, C: K HIRF erd15 AR IFIE.
Fig. 2 Phenotype of wild-type Col-0 and erd15 mutant. A: Plant height at 60 days after germination; B: Rosette leaves; C: Early flowering of erd15 mutant

under long-day.

erdls
' o

erdl5

erdl5 Col-0 erdl5

!"g
v -

1 mm

1 mm 1 mm

&1 3 HfAERY Col-0 il erdls SRARAAETHA KR A 125 LIIERALE; B, CHERF, D: AR E: 12 R ERBUIANR; G AR H: MEE.
Fig. 3 Phenotype of wild-type Col-0 and erd15 mutant at reproductive stage. A: Flower and silique on main stems; B, C: Inflorescences; D: Silique; E: Main

stem; F: Silique removed fruit coat; G: Transection of silique; H: Pistil.



510 P BT A SR

08 4%

&, BEZHM T (B 3:F). MW RRETRI
L, EPAERIM AR 2 AR, erdls AR
A Ay SR T fR2 DK X 35 P G B S (1 31 G),
I B LB A BY eSS S W I R (] 30 H), RXifE—2F
Wi BA erd15 FRIEEE mT A B 22 00 B Rl G i i B A2 1Y
KA R T BT 50N 46.94 Fi, erdl5 RAAN
65.25 Fi(& 4: A, £ 2), #1017 39.01%, n] . erd15

Col-0

"
u
mm

2

4 TFAETY Col-0 Al erd15 SR ARIF TR A BHME; B, C: FiF.

RAFEA SR P8 K B B A B, (ESPI 45T
eI ES IR

U TF B A R AR A Tt 357 52 VAR IR
TGERE Fith, BEHEZER(A 4:C). FERMT
[RIA % 2 N 96.00% erd15 7444 95.80% (1] 4: B,
#2), LREZER. XKV ERDIS FEF K B
T T I I AR, (B SE8E M .

Fig. 4 Seed phenotype of erd15 mutant and wild-type Col-0. A: Decolorized siliques; B, C: Seeds.

3 SRR

b EE R AR e R, R mEE T4 2 it
FEEEDIRERI A BT — RIAIBEERENE
S SEIR P B R, St R R A T A 0 T
FUEM, e s oAr . FEEIA . EFEREHSE, N
TIRAFAZIE DR RAL P72 AR [ RARAA, AR AR R e Y
WA AT S BE R I D g . H AT 900 FE I+ AR AT B
1R YL i 77 926103 K& T-DNA 8 N 254K (http://
signal.salk.edu/). A3 LAFDLRE T+ 87 4= AL Col-0 A1 T-
DNA i N RARAA erd15 JptkL, #EAT 1R
YN, SERRW, erdlbs RARMAEMRAE R 58
AR AT B RAR HAE R AR TR 8 . AR
FRAFH erd15 RAFIK, erdl15 KRR LG, £HiZ
RAFAT] LA T %+ ERD15 3 K D) B I 72 -

IS WS, erd15 RADRKE A H I 2, H

RIEIME, BN 2R R sk RIS
M CE FRAE K ) T AR A K128, Bravo 25 i@
FE & PCR KA [F 4140 ERD15 & A (1 #4 5%7K
P, S5R3RI] ERD1S fEMEMA . 22, TEFIAR AL
(KA SRR 38 /IR0, IX 5% R R G S AR A
557 A Y R 2 S R B (R A — B, #8728 ERD15
FEPRIT LR S AR R A KR B R EEAER .
MHEDMNEFRAERK A K ER, ZETa44
WALV B AL, 58 B 41
9, I AR, WEIT dellaP A8 {4 H 3
FEWK, REIEAH 2 510 0 AR H SUE Y
I 81, AR FL A W EZE erd15 SRR 2K L
By G, BAANEF ARSI AR 2, X
dellaP TR AR BAHL, HEM ERD15 J [l 6k 2%
A RE S ORAC T o AR RS . kA, erd15 T
(ST SR E SR N NS %
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Wz, THESRFFEE, HPair8iEr A
B, HEFERA erd15 53R BRIH- 48 256
240, BL4E PSII S Pl 3R AE B AL 60 BT Fm's
PSII SERBR AT T R0 Ry | P/ FIE A7) FAFEHIRE
71365 NPQ 2535 i % 25 5%, 1X KW ERD15 A
IR RN T R S, semide, (EA LT
SRR (6 S E AR ECE . T — 2Bl 4
F 5 0 2% L 2 T 2E AL RN R AR AR 7 43 AR L 430 1
MMES K B, IRAIRIT ERDLS FHEE 5200 40
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