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FHHEY RNA 2 B & CUBESE, db 50 S0 JH B 00 R8T 40 1 S RNA, 30 %% 58 (M-MLV Reverse
Transcriptase, Takara)4 i cDNA. #21E At1g01070.1 (NM_099989. 2) %) ORF FA %45 5k 514 ( B i
Bl41.5 —CTGCAGATGGCTGGAGATATGCAAGGAG—3', Fit314 .5 —GGTACCAACGGGCGACT-
TAGAGTCGTT—3', FRIZ B mR Pst 1 #1 Kpn 1 BEYIOE &S, TSI A G K ILETG ), L cDNA i
B, KOD—Plus SR EAF(TOYOBO, Japan) #f7 RT—PCR §"34. Z 5 ¥ 1 19 Ar1g01070. 1 TR b 12
HERFSIE RS p-super promoter 1 GFP ) pCAMBIA1300 f& 42 5 44K b, I I8 A R s @l 5 /5 % 1L
PN E IR gAY
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B T Atlg01070. 1-GFP BRI HAE 28 CHRM T, &AF 50 pg » mL " RIBEEF 50 pg » mL " F
VA LB WA B SR R B R =X R KB L mL B 12 000 r/min B0 1 min, Y48 B RS &R
(10 mmol « L™" MES pH 5.6, 10 mmol « L™" MgCl,, 1 150 pmol » L™ 2Bt T &) B %, W B Wk E
ODysoo=0.6~0. 8, Z I E 3 h. JH 1 mL 159 a5 W B & 0 W FH 0B Sk 1 5145 AR T I 1y 7 3800 T
e A ZH s P R EE R AR T 25 CRERE SR 48 h, BT AN IR 2R 5 ) i TEROE IR £
BB PSS GFP 55 . GFP MBI G 488 nm, KA G Sy 498~551 nm.

FM4-64 40 M B85 fr Yo B F 7 8 5% Jelinkova 28U H ) £ 47 19 1% At1g01070. 1-GFP B4 55
HZEM 2 pM FM4-64 B4R E 2~6 min, ZJ5 FI TG /K 3G Ve JLIR FIBOE R & BB WA FM4-64 41
Tt Bk 6K A 561 nm, BFEIEEK R 610~671 nm.
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R 4% #1145 B 38 1 NCBI (http://www. nebi. nlm. nih. gov/gene/) B B R WA LR E B

77 NCBI Conserved Domain Search (CDD, http://www. ncbi. nlm. nih. gov/Structure/cdd/wrpsb. cgl)q:
AR, F A ProtParm #2 % (http://web. expasy. org/protparam) 3k BU& & [ R A X 0 7 i L% d
PRI AE B SEAK /B AR MR FI7E S T B ProtScale (http://www. expasy. ch/tools/protscale. html)
SERE . AR B R S M ) AEZ T2 TMHMM v2. 0 (http://www. cbs. dtu. dk/services/ TM-
HMM-2. 0) 5z, 5@ 1 Phyre 2.0 Chttp://www. sbg. bio. ic. ac. uk/phyre2/html/page. cgi? id=index)
F1 SWISS—MODELChttps://swissmodel. expasy. org/) 43 Wi B9 =45 #0711 3 41 B 52 A7 T 38 15 )
T SUBA (TAIR The SubCellular Proteomic Database) $U3E 315, 1@ 77 NCBI & # Atl1g01070 [] H &
FFA, F ] Clustal W S 82 364752 2 X, F MEGAS. 0 34, 38 13 4B 21 (Neighbor-Joining , f&f #t NI
oy gk [ 4 BEAL AR
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I FH7E 2% T2 ProtParam Tl , & At1g01070. 1 & [ F1 Atlg01070. 2 & [ A PRI & 1 & pl 230 91K
9.2 F1 8.9, 50 F &40 40 KD F1 35KD. F| H] ProtScale 722k T H 7 M B ATTHY B K M /327K P (B 3) . &I
WiFPEE (3 R B R A K 4 TMHMM v2. 0 XF H S IX 047 . & B At1g01070. 1 A A 10 5
X, &4 EamA S5 A 5 N IX, M Atlg01070. 2 HEA 8 M, SEIL N i) EamA 454 & A
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FIAELR K NetPhos 2. 0 Server Tl B2 1k 07 55 (B 4), & B Atlg01070. 1 A A 1 4 ik & MR
(Tyr) 10 N2 Z R (Ser) 2 A HR AR (The) BB AL A7 5. 455 8 B 5 15 25 1 S 700 43 47 7T, Al g01070. 1
5 214.,343,344.,363 AL i Ser,354 i Thr DL K 352 A A Tyr 47 T 40 M 7Y L X 26 LR F B AL T
C . At1g01070. 2 25 [ 50 A i R Ak A7 s 1SS P9 00 A i R Ak 67 A58 HL 9 5 Al g01070. 1 28 AR ]
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Atl1g01070. 1 F1 Atlg01070. 2 A5 [RIZE /35 i 7 A o S5 T8 A1 — SR B0 00 2 il 48 98 28 47 & 08 Al A1 FH 480 o7
SubCellular Proteomic Database (SUBA) Tijll At1g01070. 1 F1 Ar1g01070. 2 4% 8 B & L 1E i R 1Y 7] g
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2.5 Atlg01070. 1 #4328 B £ {3 38 IiE
5 Atl1g01070. 2 2 HAH t, At1g01070. 1 & H 5 &
X2, HWG #0240 J 5 A 5000 35y Jo JE el ot s AS F 5%
{UXF Atlg01070. 1 By 0 40 Mo & £ #F 47 7 5% Ik,
Atlg01070. 1 H 5 GFP @l & J5 ¥4 AR BT R G4 A
FRG 0 O 55 327 55 T 1) ST 240 67 G 1] 6 9 7 » At g01070. A
1::GFP Filt& 8 H /Y GEFP S (02850 H I AE §% 5 PR 2 25 g '

QH]H@E,‘JQH]H@H%’;%QH}H@%L(E 6C) Jﬂéﬂ”}@ﬂ;«%%ﬁr FM4 — A:At1g01070. 155 [1;B:At1g01070. 28K 1
A el 3 PR AP 25 0 200 M 8 B4 €55 (J 6D, HL Y IO AR
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20 B
A At1g01070. 1: :GFP | p-super promoter >| Atlg01070. 1 GFP

= el
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A:At1g01070. 1: : GFPRES BRI AL ; B: W37 C: At1g01070. 12 :GRPRE B A AR (552 D - 40 B BB G RHMA-64 R (5,51 ; E: CRIDEE AN
56 At1g01070. 1LEMH =5 (1 M 4H i 72 47
2.6 Ar1g01070 EFE Rt L #5347
i i NCBI ' f) Blastp 2%, # R FIF Atlg01070 fy [ Y8 ¥ & 1, I Rl MEGAS. 0 W E R 4
AR, B 7 "5, Atlg01070. 1 B H (NP_563617) 5 ZE M- #8577 (Arabidopsis Lyrata) . W JjRFFE (Cameli-
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na sativa) ¥ (Brassica oleracea ) .3k 57 (Eutrema salsugineum) .5 3¢ (Ca psella rubella) I 3€ ( Brassica
napus) 3% (Brassica rapa) ¥ 1L B T (Arabis al pine) B A ZHE TR T 51— BCER R 800 LA 1. T 5
BRI (Jatropha curcas) . B ¥g (Eucalyptus grandis) . K 5 (Glycine max ) 55 5% {5 [ (Gossypium
raimondii ) 75 < R BT,

fAFgIT Arabidopsis thaliana NP_973734

fUEI ST Arabidopsis thaliana NP 563617

99

BEHAU T Arabidopsis lyrata XP_002889387
_|——T[](l/f3i\%- Camelina sativa XP_010474693
o7 JEY Capsella rubella XP_006307676

[13% Brassica rapa XP_009118788

100 EhIF Eutrema salsugineum XP_006418376

Hili Brassica oleracea XP_013584168

Ws% Brassica napus XP_013665597

=l EIF Arabis alpine KFK42496

JEEidy. Tarenaya hassleriana XP_010522883

WRIN Jatropha curcas XP_012077338

K5 Glycine max XP_003546041

30 TSN Gossypium raimondii XP_012439887
]00[ WHE Gossypium arboretum KHG30626

100 E¥¢ Eucalyptus grandis XP_010056060
44;
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3 i i

Bl 2R 2590 R AL 10 & B, AR AR S5 A W 0 A= W) ) REJBOR 52 3 5GBSR UL B T 2R 45 T R
MN21 ZR K R Z — Atlg01070 HEAT AW 45 B 2 20 A, 60 0 40 i 5 46 AT 1 B0k hy i — 20 i 7n H AR
Wy D RE 2 € S A

TEPRVE B 4 02 B S 4 SR S AR AL L 8 e R B T DUAR R AR B BT 2 R LA S R mRNA R
SEMEN L BRI b 4200 Y 3k R 5 R vk R MR BT B AR RS  Arlg01070 fF FE B Fb AT AR BY 1) 1K
Ar1g01070. 1 #1 Az1g01070. 2, J5 #F WWHTH D T MR FIHEM T P HNEFRH T B SBEH
Y R 1) B T 51 B R SR A B B 81 4, T Atlg01070. 2 [ 4 F i RN S HL A Atlg01070. 1 1K, {H
At1g01070. 2 FHH 20 L Z G M AFEIRIF 5 Atlg01070. 1 HHE 68 AL 2 )5 1R 2 MR ¥ 51 578 & — 2,
I P B — REE R ALAE Atlg01070. 1 H N i) 67 & IERRAFTE 22 5. 8 H i) — R M Tk 5 Ho =5 ) 45
H. Ae1g01070 4 fith i) P Bl 2 1 OR 5F 45 0 SR AR BL, 39 2 > MON21 06 (9 8 4 45 19 3 Eam A (L %
DUF6,domain unknown function 6)', EamA 4% J5 T %t K% AT 78 & 25 BR iy 5 28 3 40 EmaA (O-Z [k JIH 5%
BB EIR) L YdeD CGEPERRR . KA B A & B  RhtA R BRI & 2 2R 5 1 R AE 25 10 1 (25 9/
PR e 38 S5 R 380 1 43 B U 7L {HL Al g01070. 1 & FRT Atlg01070. 2 25 [ 7 45 A S 20 A b o A7 o 25
FoHIHEWEEZ T —A PLN00411 g5 ¥4k, HHEEUT N 35 1) EamA S5 LEEK X E5WAEATE N
ity S L R 7 5 4 AR b Y 22 S AH — 30 PLNOOALL 25 ¥ 30 0l oA Sy J2 A 5 W R Rk 6 % Tl 1) R A1E 465 A0 38, e B
Atl1g01070. 1 FEAINREE NFEF.

B 5 A ) 45 48 5 0 L BRAG P BT, Arlg01070 4Bt i W A 2 I 7E =025 0 b E Bl o R A0 AN A U
B 2. BK/ GEAKME TR M E Y M KER. AR Z DB EKX . H Atlg01070. 1 HATESEIE N
Wit 67 NEIAERR N L Atlg01070. 2 FEHZ T 2 DB, 2 i T )5 # NIAF D TR N s ) 5X B @ S 1R
ARSI v 2R 459 2R AR 1 ) B [ S ] 9% A= 0 B 5 Sl 9k 00 B L TR T R HEUAS [R] Y D 66 L (B3 S5 ) 4 is A Ok,
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WMERYR R CERBRAE RSN @02 40 E I Arlg01070 4 % i P Fh AR 19 00 T 5 s 10
A RBPEBCR , A T Atlg01070. 1—GFP gt & R B BRI BRI 23k TAR MM, BH Atlg01070. 1
SEQLFEIRIE [ — 2B B0 F T Atlg01070. 1 2 [ S B5 A 1, O 45 SOk AR 1 28 2500 28 3K 11 O 5 AR 1
— 3™ Y nodulin 26— like 5 [ 32 B238 §i AR EL A B9 IR 0] & AR BRI B R AL 06 0 DA T R v LR
12 TS M B R AR R A R 2K A R Ak B T T A AT T TR O B R 00 A Al R A 8 e T s R
FIG M B oM B BT AR BRI Al g01070 4m A% B I A 26 (1 & A 58 42 40 ) RO B R Ak 07 5, R T RN 2R (B a8 0%
P P 5 DL A A 1.

F F BlastP 78 NCBI £ E 1148 R At1g01070 [ VFER 11, & B -5 W) W5 M 52 0 1 4 ol 227 J8 X0 1 52
R, B+ R R 2 E A S 5 W R R RO BT, T A 3 2% 56 2R B I ST A A P R R T
e 5HAMMABRE. HATX R E QD REB R A B 24 WATL related . #IF I ACWATL 5
Atlg01070 [ [ JE MIN21 Rk, REM AR EiAd K R s®E N, 556 MBI A H, Hk ok 54y
R warl WEPEEMRMERETE TR, WA LM Arlg01070 MRBE T Y, KB Arlg01070 5 Ar-
WATI1 X R %Y, n e 5 AR FAWA . Li FRE IR IT peiD DR IRAFH R AR AE K R Pz,
AR R Arlg01070 By FRKAK o FEF AT, JoAk, IR MIN21 S ARG S Arlg01070 4 A5 2 [ R IR
PR Atlgl1450 7] S 5 pA KA BB MIN21 R AR IR 55— L5 AtSIARL 0% {7 78
R L, 5. 55 A AR Arlg01070 K H iy 45 Hy L BEAL M TR L B WAL A A R e AL 2 iy 2k
W05 82 40 B ot E I 40 B 52 o7 B 3030 , HE T Ar1601070 AT BES 5 R LMIE T . 7 548 K Z/R A %, A
M 5y AERKE TR, B0 TERES Arlg01070 BRI FTHr5t.
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Bioinformatic Analysis of Nodulin-like Gene At1g01070 in Arabidopsis thaliana

Wang Li, Yuan Yuanyuan, Zhao Panpan, Chang Weidong, Wang Lifeng, Wang Linsong

(College of Lile Sciences, ITenan Normal University, Xinxiang 453007, China)

Abstract: Recent studies highlight the importance of nodulin-like genes during development of plants that are unable to
nodulate. However, only few gene functions were identified. In this study, Az1g01070, a member of MtN21 gene family in
Arabidopsis thaliana , was analyzed with bioinformatics methods and the subcellular localization of it was determined. The re-
sults showed that Az1g01070 undergoes alternative splicing to produce two splice variants encoding Atlg01070. 1 and
Atlg01070. 2 respectively. The molecular weights of Atlg01070.1 and At1g01070. 2 are 40 KD and 35 KD respectively. The i-
soelectric points of them are 9. 2 and 8. 9 respectively. The two proteins both contain two drug/metabolite domains named Ea-
mA, a characteristic domain of MtN21 protein family. At1g01070.1 has a specific PLN00411 domain and its EamA domain at
N terminal is longer than that of At1g01070. 2. The two proteins have similar tertiary structure containing seven g-helicals and
some random coils. They exhibit strong hydrophobicity with ten and eight a-helical transmembrane-spanning domains respec-
tively. There were thirteen phosphorylation sites in Atlg01070 protein. The two proteins are predicted to localize to the plasma
membrane most likely. To confirm this, At1g01070. 1. .GFP fusion protein was transiently expressed in tobacco. The observed
results were in agreement with the prediction. Phylogenetic analysis showed that At1g01070 had the highest evolutionary rela-
tionship with predicted protein in Arabidopsis lyrata. The results suggested that Arl1g01070 may be involved in the transport

of solutes in plants.
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