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演示者
演示文稿备注
首先是背景部分，迄今为止，已经有100多种RNA修饰被鉴定出来，在mRNA中发现了m6Am，m6A，m5C，肌苷和m1A等重要修饰，在RNA的代谢中发挥了重要的作用。
m6A作为真核生物中最丰富的内部mRNA修饰。
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可以通过其所对应的甲基转移酶“writer”,去甲基化酶 “eraser”以及结合蛋白 ”reader”所动态的添加，去除和识别。METTL3，METTL14和其他组分共同组成甲基转移酶复合物，并催化甲基化反应。 同时，FTO或ALKBH5对m6A进行去甲基化过程。含YTH结构域的蛋白是最主要的M6a结合蛋白，几乎调控着RNA代谢的所有方面，包括翻译效率，稳定性，剪接，出核以及转录。
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m6A是真核生物中一种高度保守的RNA修饰，在不同物种中均广泛分布。 在植物的模式生物拟南芥中，m6A在植物生长，发育和胁迫响应中起着至关重要的作用。 甲基转移酶的丧失会导致胚胎发育受损和根部生长不良。 去甲基酶的损失影响开花和病毒感染。 m6A结合蛋白是叶片和毛状体形态发生所必需的。


Sequence alignment of YTH domain family proteins in
Arabidopsis and human.

, YTH domain
I
ECT1 216 S----MLDAMKQDVSAVDLQRYNGENFPESFVKAKFFVIKSYSEDDVHNCIKYGAWSSTP 271
ECT2 409 ESNVTEVGEADNTCVVPDREQYNKEDFPVDYANAMFFIIKSYSEDDVHKSIKYNVWASTP 468
ECT3 232 T----ETEKLSEDVSLLDPKDYNKIDFPETYTEAKFYVIKSYSEDDIHKSIKYSVWSSTP 287
ECT4 384 ---DESNTEETVTCVLPDREECNRDDFPVEYKDAKFFIIKSYSEDDVHKSIKYNVWASTP 440
ECT5 370 =—=e= ADSKKNNKGSAKEHEESNNADFVTDYTNAKLFIIKSYSEDNVHKSIKYNVWASTP 424
ECT6 240 —--TKAGNADAEGNIVINPDRYNKEDFSIEYSDARFFVIKSYSEDDVHKSIKYGVWSSTL 296
N ECT7 291 ---TKAGNADAEGNIVINPSQYNKEDLRIDYSNAKFFVIKSYSEDDVHKSIKYNVWSSTL 347
—_— /N —n £= A ECT8 288 SLDAEGNERSNGVGSVIRRDQYNLPSFQTKYEEAIFFVIKSYSEDDIHKSIKYNVWSSTL 347
—_ S I N %l, Z lL e S ECT9 e —— YDRVDRFCQQELLSQFRDAKFFVIKSYSEDNVHKSIKHCVWASTK 356
ECT10 294 --STIGDSASDSSTAGPNPSLYNHPEFVTDYKNAKFFIVKSFSEDNVHRSIKYNVWASTP 351
ZE’. I Ab | X 1353 > ¥ AR ECTM 203 =———-- PLKONNSFALALRREMYNLPDFQTDYEDAKFFVIKSYSEDDVHKSTIKYSVWSSTI 257
~ ’L'_AL_] o K X ECT12 43 L--SKVDVDRRNFPD--QLESAKANKNSKPGYRTRYFIIKSLNYDNIQVSVEKGIWATQV 08
CPSF 208 Q--SQHQVSQTLIPN--PADQTNRTSHPLPQGVNRYFVVKSNNRENFELSVQQGVWATQR 263
/\ E Z~ I A N2 YTHDF1 361 =—=== SVESHPVLEKLKAAHSYNPKEFEWNLKSGRVFITIKSYSEDDIHRSIKYSIWCSTE 415
<~ x Bt @ YTHDF2 382 -——-- PSEPHPVLEKLRS INNYNPKDFDWNLKHGRVFIIKSYSEDDIHRSIKYNIWCSTE 436
YTHDF3 388 —-——m SVEVHPVLEKLKAINNYNPKDFDWNLKNGRVFIIKSYSEDDIHRSIKYSIWCSTE 442
YTHDC1 330 =----HEKLSSSVRAV--RKDQ--TSKLKYVLQDARFFLIKSNNHENVSLAKAKGVWSTLP 381
YTHDC2 1257 D--SSSYPSPCASPSPPSSGKGSKSPSPRPNMPVRYFIMKSSNLRNLEISQQKGIWSTTP 1314
1k ta . *.t
YTH domain
ECT1 272 TGNKKLNAAYYEAKE----NSQECPVYLLFSVNASGOFVGLAEMVGPVDFNKTMEYWQ-- 325
ECT2 469 NGNKKLAAAYQEAQQ----KAGGCPIFLFFSVNASGQFVGLAEMTGPVDFNTNVEYWQ-- 522
ECT3 288 NGNKKLDASYNEAKQ----KSDGCPVFLLFSVNTSGQFVGLAEMVGPVDFNKTVEYWQ-- 341
ECT4 441 NGNKKLDAAYQEAQQ----KSSGCPVFLFFSVNASGOF IGLAEMKGPVDFNKNIEYWO-- 404
ECT5 4265 NGNKKLDAAYREAKD----EKEPCPLFLLFSVNASSQFCGVAEMVGPVDFEKSVDYWQ-- 478
ECT6 297 NGNEKLQSVYEDAQRIATEKSRECPIFLFFSVNSSGLFCGVAEMTGPVSFDRDMDFWQ-- 354
ECT7 348 HGNKKLQSAYEDAQRIATEKSCECPIFLFFSVNASGLFCGMAEMTGPVSFDKDMDFWQ-~- 405
ECT8 348 NGNKKLDSAYQESQKKAADKSGKCPVFLFFSVNASGQFCGVAEMIGRVDYEKSMEFWQ-- 405
ECT9 357 NGNKKLDAAYREAKK----KDVACPVFLLFSVNASSQFCGVAEMVGPVDFNTSVEYWO-~ 410
ECT10 352 HGNKKLDTAYRDAEK----MGGKCPIFLFFSVNASGQFCGVSEMVGPVDFEKDAGYWO-~ 405
ECT11 258 NGNKKLDAAFRDAETKTLEDGKKRPIFLFFSVNASRQFVGLAEMVGYVDFNKDLDFWQ-- 315
ECT12 99 MNEPILEGAFHKSGR====m=====x VILIFSVNMSGFFQGYAEMLSPVG-WRRDQIWSQG 147
CPSF 264 SNEAKLNEAFDSVEN========== VILIFSVNRTRHFQGCAKMTSRIGGY IGGGNWKHE 313
YTHDF1 416 HGNKRLDSAFRCM——————n SSKGPVYLLFSVNGSGHFCGVAEMKSPVDYGTSAGVWS-- 466
YTHDF2 437 HGNKRLDAAYRSM======= NGKGPVYLLFSVNGSGHFCGVAEMKSAVDYNTCAGVWS-- 487
YTHDF3 443 HGNKRLDAAYRSL-====== NGKGPLYLLFSVNGSGHFCGVAEMKSVVDYNAYAGVWS -~ 493
YTHDC1 382 VNEKKLNLAFRSARS-—=-—==—=—=== VILIFSVRESGKFQGFARLSSESHHGGSPIHWVLP 431
YTHDC2 1315 SNERKLNRAFWESSI—====—==== VYLVFSVQGSGHFQGFSRMSSEIGRE- RSQDWG—— 1361
1 ® t g W hkwR, 3 & & 3.1 .
YTH domain ;
1
ECT1 326 =----QDKWIGCFPVKWHIIKDIPNSLLRHITLANNENKPVTNSRDTQEVNLEHGTKIIKI  3g1
ECT2 523 ——-——-QDEKWTGSFPLEWHIVKDVPNSLLKHITLENNENKPVTNSRDTQEVELEQGLEKIVKI 578
ECT3 342 —---QDKWIGCFPVKWHFVKDIPNSSLRHITLENNENKPVINSRDTQEVKLEQGIKVIKI 397
ECT4 495 —-—--ODKWTGSFPLKWHILKDVPNSLLKHITLEYNENKPVTNSRDTQEVKLEQGLKVVKI 550
ECTS 479 ==---QDKWSGQFPVKWHIIKDVPNSQFRHIILENNDNKPVTNSRDTQEVKLEQGIEMLKI 534
ECT6 355 ~—---QDKWSGSFPVKWHIIKDVPNSYFRHIILHNNENKPVINSRDTQEIILKQGLEVLKL 410
ECT? 408 ~----QDKWSGSFPVKWHIIKDVPNSYFRHIILONNENKPVTNSRDTQEIMLKQGLEVLKI 461
ECT8 408 ~—-—--QDKWIGYFPVKWHIIKDVPNPQLRHIILENNENKPVTNSRDTQEVRLPQGNEVLNI 461
ECT9 411 ----QDRWSGHFPVQWLIVKDVPNSLFRHIIIESNDNKPVTNSRDTQEVGLEKGIEMLDI 466
ECT10 406 ----QDRWSGQFPVKWHIVKDIPNNRFCHILLONNDNKPVTHSRDSQEVKLRQGIEMLRI 481
ECT11 316 =----VDKWSGFFPVEWHVVKDIPNWELRHIILDNNEDKPVTHTRDTHEIKLKEGLOMLSI 471
ECT12 148 GGK-NNPWGRSFKVKWLRLSELPFQKTLHLKNPLNDYKPVKISRDCQELPEDIGEALCEL 206
CPSF 314 HG--TAQYGRNFSVKWLKLCELSFHKTRNLRNPYNENLPVKISRDCQELEPSVGEQLASL 371
YTHDF1 487 —---QDEKWKGKFDVQWIFVEDVPNNQLRHIRLENNDNEPVTNSRDTQEVPLEKAKQVLKI 522
YTHDF2 488 ----QDKWKGRFDVRWIFVKDVPNSQLRHIRLENNENKPVTNSRDTQEVPLEKAKQVLKI 543
; . . _ YTHDF3 494 —-—-QDKWKGKFEVKWIFVKDVPNNQLRHIRLENNDNKPVINSRDTQEVPLEKAKQVLKI 549
Wel LH 7 et al ) Plant Ce” 201 8’30(5) 968 985 ) YTHDC1 432 AGMSAKMLGGVFEKIDWICRRELPFTKSAHLTNPWNEHKPVKIGRDGQEIELECGTQLCLL 491
YTHDC2 1362 ----SAGLGGVFKVEWIRKESLPFQFAHHLLNPWNDNKKVQISRDGQELEPLVGEQLLQL 1417
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Phylogenetic tree of ECT2 between Arabidopsis and Brachypodium

distachyon
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我将从以下几个方面依次为大家介绍


http://plants.ensembl.org/Brachypodium_distachyon/Gene/Summary?db=core;g=BRADI_2g34785v3;r=2:34612920-34617148;t=PNT71737
http://plants.ensembl.org/Brachypodium_distachyon/Gene/Summary?db=core;g=BRADI_3g06027v3
http://plants.ensembl.org/Brachypodium_distachyon/Gene/Summary?db=core;g=BRADI_5g01317v3
http://plants.ensembl.org/Brachypodium_distachyon/Gene/Summary?db=core;g=BRADI_2g46590v3
http://plants.ensembl.org/Brachypodium_distachyon/Gene/Summary?db=core;g=BRADI_1g74560v3
http://plants.ensembl.org/Brachypodium_distachyon/Gene/Summary?db=core;g=BRADI_4g02150v3
http://plants.ensembl.org/Brachypodium_distachyon/Gene/Summary?db=core;g=BRADI_1g05970v3

Similar motifs discovered of Arabidopsis thaliana ECT proteins
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e Eight-day-old seedlings

* Quantification of the length of
the first true leaves at 8 d after
germination in the indicated
genotypes.

* ECT2/3/4 works together to
mediate the timing of leaf
formation.

Arriba's-Hernandez, L. et al. Plant Cell 2018
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所以研究m6A及其相关蛋白对于植物的生长和发育非常重要。含有YTH结构与的蛋白在真核生物中也高度保守。在植物中，已鉴定出13种YTH蛋白，其表达水平也相差很大，这表明这些潜在的m6a结合蛋白可能具有不同的功能。在这13种蛋白中，大多数属于ECT家族，称为ECT1至ECT12。另一个是叫做CPSF30的异构体。
编码CPSF30的基因产生两个转录本。较小的一个编码带有三个锌指结构域大小为30 kD蛋白，称为CPSF30-S。较大的转录本编码70 kD蛋白，该蛋白由三个锌指结构域和YTH结构域融合，称为CPSF30-L。根据先前的报道，CPSF30-S和CPSF30-L的缺失影响polyA位点的选择，CPSF30-L的表达远高于30-S，表明CPSF30-L在多聚腺苷酸化调控中具有更重要的功能。到目前为止，CPSF30-L的功能及其与m6A的关系仍不清楚。而且，没有直接的证据可以解释m6A在3'末端加工中的功能。
所以，CPSF30-L是研究3末端加工中m6A功能的最佳选择





ECT2-3-4 regulate transcriptome-wide mRNA levels?
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ECT2/3/4 stabilizes its cognate mRNAs, but has no effect on translation efficiency.
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ECT2 directly intact with PAB2.

A 8- Without RNase T1 digestion B 8 - With RNase T1 digestion
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PAB2 was highly co-expressed with ECT2
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Eight PABP genes have been identified in Arabidopsis thaliana, which are divided into
four classes based on gene expression and similarity. Class Il genes (PAB2, PAB4 and
PAB8) are highly and broadly expressed and probably encode the bulk of PABP
required for cellular functions.

According to the ATTED-II Plant Coexpression Database, PAB2 was co-expressed with
ECT2. However, either ECT3 or ECT4 was co-expressed with both PAB4 and PABS,
but not PAB2.
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我将从以下几个方面依次为大家介绍
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Experimental Methods

Arabidopsis thaliana: WT & ECT2/3/4 B &

ActD treatment: 4L 5%

RNA-seq for mRNA lifetime: XJ#[1%1]2% 5% J50h/2h/4h/6hBfmRNATF = 1#
FrEe

Data analysis of seqg-data : 1T E Ff & HE R F1LAERPKM (EImRNARE)
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Stability assay

ActD treatment:

An mRNA stability measurement assay was performed as previously described with minor
modification. Briefly, 7-d-old wild-type and ect2-3-4 Arabidopsis seedlings grown on 1/2 MS medium
were transferred to 10-cm Petri dishes containing 10 mL 1/2 MS liquid medium. After 30 min incubation,
0.2 mM actinomycin D was added to the buffer. For the global mMRNA decay study, triplicate -

experiments were performed where, seedlings (10 seedlings each sample) were collected prior to
ActD treatment (0 h) and then 2h, 4h and 6h after treatment. Seedlings were collected and immediately

frozen in liquid nitrogen. The tissues were stored at —80°C or subjected to total RNA extraction. -

MRNA enrichment;

>=20 92
>=21 91
>=22 88
>=23 80
>=24 73
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RNAseq steps
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N4 quantitative analysis of gene expression: RPKM

Reads Per Kilobase per Million mapped

reads, XxGHAreadsHRBTRERNE BirERENHE
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re 107 . 0
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The deep sequencing data were mapped to Arabidopsis thaliana genome TAIR10 version. RIP and Ribosome profiling were analysed by DESeq to generate RPKM (reads per kilobase, per million reads). mRNA lifetime data were analyzed to calculate RPKM. 



Results of data analysis: RPKM to mRNA lifetime

The degradation rate of RNA k was estimated by

A
log, (1?;) = —kt

where t is transcription inhibition time (h), A, and A, represent mRNA quantity
(attomole) at time f and time 0. Two k values were calculated: time 3 h versus time

Oh, and time 6 h versus time 0 h. The final lifetime was calculated by using the
average of ks, and kg,

2
1=
2 ksp +ken

t

1813 EE X WTFIECT2/3/4 mutation 5 H F fYdegradation rate K=&
MRNAEZZHASK HIRTECT2/3/42 5 0] IXFS E HBEMRNA,

Wang X. Nature. 2014 Jan 2;505(7481):117-20.
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Results of data analysis: WT vs mutation
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Results of data analysis: WT vs mutation
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IZNgE: ECT2/3/14FEH
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演示者
演示文稿备注
我将从以下几个方面依次为大家介绍
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