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Bioinformatics and Expression Analysis of R2ZR3—-MYB Gene
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'College of Life Science, Inner Mongolia University for the Nationalities, Tongliao, 028000; * Horqin Plant Stress
Biology Research Institute of Inner Mongolia University for Nationalities, Tongliao, 028000 ; * Inner Mongolia Key
Laboratory of Castor Breeding, Tongliao, 028000; * Inner Mongolia Collaborative Innovation Cultivate Center for

Castor, Tongliao, 028000;’ Inner Mongolia Industrial Engineering Research Center of Universities for Castor,

Tongliao, 028000

Abstract: MYB transcription factors are the largest family of transcription factors in plants. R2ZR3-MYB, the
main members of MYB, play important roles in plant growth and development. In order to explore the function of
R2R3-MYB genes and dig salt tolerance genes in castor, 58 R2R3-MYB genes in castor genome database were
identified by bioinformatics method, We analyzed their encoded protein basic characteristics and phylogenetic evo-
lution. The results showed that the ORF sequence length of ReR2R3-MYB ranged from 384bp to 3195bp, and the
pl value ranged from 4.69 to 10.2, most of which were instable proteins. The results of secondary structure analysis
showed that ReR2R3-MYB proteins had the highest proportion of random coils, no signal peptide, and subcellular
localization showed that most ReR2R3—-MYB proteins were located in the nucleus. It contains two SANT structural
domains peculiar to MYB family. Phylogenetic tree analysis showed that 38 RcR2R3-MYB transcription factors
were classified into 15 subgroups, and the remaining 20 RcR2R3-MYB transcription factors were not classified into
the classification group. The expression analysis of ReR2R3-MYBI, 5, 23, 28 and 46 by qRT-PCR in different tis-
sues under salt stress showed that salt stress induced the expression of 4 members except ReR2R3-MYB28 in root,
inhibited the expression of 4 members except ReR2R3-MYB23 in stem and 4 members except ReR2R3-MYBI1 in
leaf. This study provides a theoretical basis for further exploring the functions of the R2ZR3—MYB family in castor.

Keywords: Ricinus communis L., RZR3-MYB, Bioinformatics analysis, Expression analysis
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Abstract: Sweet sorghum (Sorghum bicolor) is one of the most important cereal crops in the world with color-
ful seeds. To study the diversity and cultivar—specificity of phytochemicals in sweet sorghum seeds, widely targeted
metabolomics was used to analyze the metabolic profiles of the white, red, and purple seeds from three sweet sor-
ghum cultivars Z6, Z27, and HC4. We identified 651 metabolites that were divided into 24 categories, including fat-
ty acids, glycerolipids, fiavonoids, benzoic acid derivatives, anthocyanins, and nucleotides and its derivatives.
Among them, 217 metabolites were selected as significantly differential metabolites which could be related to the
seed color by clustering analysis, principal component analysis (PCA), and orthogonal signal correction and partial
least squares—discriminant analysis (OPLS=DA). A significant difference was shown between the red seed and pur-
ple seed samples, Z27 and HC4, in which 106 were downregulated and 111 were upregulated. The result indicated
that 240 metabolites were significantly different, which could be related to the purple color with 58 metabolites
downregulated and 182 metabolites upregulated. And 199 metabolites might be involved in the red phenotype with
54 downregulated and 135 upregulated. There were 45 metabolites that were common to all three cultivars, while cy-
anidin O —malonyl-malonyl hexoside, cyanidin O-acetylhexoside, and cyanidin 3-O-glucosyl-malonylglucoside
were significantly upregulated red seeds, which could be the basis for the variety of seed colors. Generally, our find-
ings provide a comprehensive comparison of the metabolites between the three phenotypes of S. bicolor and an inter-

pretation of phenotypic differences from the point of metabolomics.
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Study on relationship between Transbaikal zokor (Myospalax
psilurus) and habitat environmental factors in meadow steppe

of Inner Mongolia

XING AN

(College of Agronomy, Inner Mongolia University for Nationalities, Tongliao, P. R. China)

Abstract: we have studied the mechanism of grassland ecosystem influencing factors on Transbaikal zokor
(Myospalax psilurus) population dynamics in Old Barag Banner in Inner Mongolia. In this research, we use Structur-
al Equation Modeling (SEM) method to build up structural equation models (SE model) to fit different interference
effect on Transbaikal zokor population dynamics. According to the characteristics of Old Barag Banner grassland
ecological system, we established model with [piecewiseSEM] packages of R software. According to the SEM analy-
sis, we determine the main influencing factors of Transbaikal Zokor population dynamic in grassland ecological sys-
tem and their mutual relationships. Results show that: For Myospalax psilurus, Plant Biomass and Climate Factors
directly influence them, but the direct influence of Plant Coverage to the zokers are weak. Plant Water Content has a
larger direct impact on the number of zokers, but Plant Height, Coverage and Soil Hardness on the mole is weaker
than those. Mutual effects between Transbaikal Zokor populations and different major factors are: Zokor population
by climate condition (0.23), soil moisture (0.36) and plant biomass (0.2) have direct influence; Soil hardness on zo-

kor population has negative effects (0.08). Daily average illuminance has negative effects on zokors (0.46).

Keywords: Transbaikal Zokor; Structural Equation Modeling; Rodent population dynamics; Meadow steppe
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Abstract: Circular RNAs (circRNAs) are a new class of RNA with the characteristic of covalently closed circu-
lar molecules and involved in many biological processes. However, information about circRNAs in the pineal gland
is limited, especially in rats. In this study, 331 circRNAs were identified by [llumina platform in the pineal gland of
rats at night and day. 40 circRNAs and 93 miRNAs were found with different expression. Then 29 GO genes were
significantly enriched, and 20 KEGG pathways were found to contain differentially expressed circRNA—host—genes.
And a total of 887 GO genes and 540 KEGG pathways were found to contain differentially expressed miRNA-tar-
get—genes. We predicted 15940 interactions among 40 circRNAs, 93 miRNAs and 600 mRNAs with diurnal differ-
ential expression by using miRanda and TargetScan to build a ceRNA regulatory network in the rat pineal. Circadi-
an expression profile of circRNAs in rat pineal gland may provide more information for circRNAs in the regulation

of melatonin circadian rhythm changes.
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Identification and clinical significance of immune infiltration—

associated IncRNAs in the tumor microenvironment

JE
(BN EAKFAYE ST RBEIEF R, Hi BN)

Abstract: The imbalance of immune status in the tumor microenvironment is an essential determinant of tumor
development and progression. The precise regulation of the immune system is crucial to maintain the immune ho-
meostasis and prevent and treat human complex diseases such as cancers. Increasing evidence has demonstrated the
functional relevance of long non—coding RNAs (IncRNAs) to immunity regulation and the tumor microenvironment
in cancers. However, the research on tumor immune infiltration—associated IncRNAs and their value in improving
clinical outcomes and immunotherapy are still in its infancy, and more efforts are needed. Here, we aimed to devel-
op novel computational algorithms and framework for identifying immune infiltration—associated IncRNAs through
integrative analysis of multi—omics data of immune cell lines, tumor cell lines, tumor tissues, and patients with im-
munotherapy. Then we presented two cases in non—small cell lung cancer (NSCLC) and bladder cancer (BCa) and
investigated the importance and value of immune infiltration—associated IncRNAs as a biomarker for predicting clin-

ical outcome and immunotherapy responses
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Selective catalytic conversion of lignocellulosic biomass com-

ponents to chemicals

e2S
R TR 2 A K

Abstract: Lignocellulosic biomass is the most abundant renewable bio—resource on earth, and has great poten-
tial to produce biofuels, industrial chemicals and polymeric materials, as a low cost and sustainable feedstock. In or-
der to develop an economically feasible and environmentally friendly biorefinery route for the valorization of ligno-
cellulosic biomass, each component of the biomass (lignin, hemicellulose and cellulose) must be converted into valu-
able products. Compared to the conventional biorefinery process, the potential of a novel grass—based biorefinery
process presented in this project is to convert the entire grass lignocellulosic biomass to high value—added products.
There are three main steps in this relatively green process which are: (a) the direct depolymerization of whole ligno-
cellulosic biomass to bioaromatics, (b) the production of the alkylated mono—sugars, and (c) simple carbohydrate—to—
HMF conversion after the hydrolysis of cellulose. The advantages of this approach include no acid, base or toxic
chemicals are used, worked under relatively less harsh operating conditions, and the use of green solvents and solar
energy. Products obtained from this project such as bio—aromatics and 5S-HMF are valuable platform chemicals that

can be further upgraded to high performance epoxy resins, levulininc acid, 5—chloromethylfurfural and FDCA.
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[1] S. E. Forest, J. D. Simon, Wavelength—dependent photoacoustic calorimetry study of melanin, Photo—
chem. Photobiol., 1998, 3, 296—298.

[2] Y. Liu, K. Ai, J. Liu, M. Deng, Y. He, L. Lu, Dopamine—melanin colloidal nanospheres: an efficient near—

infrared photothermal therapeutic agent for in vivo cancer therapy, Adv Mater, 2013, 25, 1353—1359.
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ChIP-Hub: an Integrative Platform for Exploring Plant Reg-

ulome

Liang—Yu Fu'?, Zhigui Wu', Peijing Zhang®, Ming Chen’, Kerstin Kaufmann® and Dijun Chen'?
('State Key Laboratory of Pharmaceutical Biotechnology, School of Life Sciences, Nanjing University, Nanjing
210023, China; *Department for Plant Cell and Molecular Biology, Institute for Biology, Humboldt—Universitiit zu
Berlin, 10115 Berlin, Germany; *Department of Bioinformatics, College of Life Sciences, Zhejiang University, Hang-

zhou 310058, China. )

Abstract: Plant genomes encode a complex and evolutionary diverse regulatory grammar that forms the basis
for most life on earth. A wealth of regulome and epigenome data have been generated in various plant species, but

no common, standardized resource is available so far for biologists. Here we present ChIP-Hub (http://www.chip—

hub.org/), an integrative web—based platform in the ENCODE standards that bundles publicly available datasets re-

analyzed from >40 plant species, allowing visualization and meta—analysis.
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Prediction of Adipose Browning Capacity by Systematic Inte-

gration of Transcriptional Profiles

Yiming Cheng"*, Li Jiang"** , Susanne Keipert”, Shuyue Zhang'?, Andreas Hauser’, Elisabeth Graf®, Tim Strom®*,
Matthias Tschop™®, Martin Jastroch®” and Fabiana Perocchi'*™
(1.Gene Center, Department of Biochemistry; Ludwig—Maximilians Universitit Miinchen; 81377 Munich, Germany .
2.Institute for Diabetes and Obesity, Helmholtz Diabetes Center; Helmholtz Zentrum Miinchen and German National Di-
abetes Center (DZD); 85764 Neuherberg, Germany . 3.Laboratory for Functional Genome Analysis (LAFUGA), Gene
Center; Ludwig—Maximilians Universitit Miinchen; 81377 Munich, Germany . 4.Institute of Human Genetics; Helm-
holtz Zentrum Miinchen; 85764 Neuherberg, Germany . 5.Division of Metabolic Diseases, Department of Medicine;

Technische Universitit Miinchen; 80333 Munich, Germany . #Equal contribution . *Correspondence . +Lead Contact)

Abstract: Activation and recruitment of thermogenic cells in human white adipose tissues ("browning") can
counteract obesity and associated metabolic disorders. However, quantifying the effects of therapeutic interventions
on browning remains enigmatic. Here, we devise a computational tool, named ProFAT (profiling of fat tissue types),
for quantifying the thermogenic potential of heterogeneous fat biopsies based on prediction of white and brown adi-
pocyte content from raw gene expression datasets. ProFAT systematically integrates 103 mouse—fat—derived tran-
scriptomes to identify unbiased and robust gene signatures of brown and white adipocytes. We validate ProFAT on
80 mouse and 97 human transcriptional profiles from 14 independent studies and correctly predict browning capaci-
ty upon various physiological and pharmacological stimuli. Our study represents the most exhaustive comparative
analysis of public data on adipose biology toward quantification of browning after personalized medical intervention.

ProFAT is freely available and should become increasingly powerful with the growing wealth of transcriptomics data.
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Membrane and Vesicle Modelling and Simulation with the

MembraneEditor

Bjorn Sommer

(Research Tutor/Year 1 Lead, Innovation Design Engineering, Royal College of Art)

Abstract: The modelling of microbiological structures is a very interesting topic as obviously structures have to
be visualized not visible to the bare human eye. Microscopy is required to see these structures, but different micros-
copy technologies provide heterogeneous information about a cell component, a membrane, or even a molecule.
Therefore, computational molecular modelling is used generate 3D structures based on available biological data.

Over the years, we developed the software CELLmicrocosmos MembraneEditor (CmME) which is shown in Fig-
ure 1. Here, a biological membrane patch surrounding a protein is generated by combining information from differ-
ent databases. The atomic structures are visualized as covalent spheres — the radius is based on the covalent forces
within the molecules’ structures. The softwarebased modelling process applies membrane packing algorithms which
are reproducible, Open Source, and the interactive software follows the WYSIWYG principle [SDGS11].

We are currently using CmME embedded in a complex workflow to model and simulate Polymyxin—-membrane
interactions with cooperation partners from Monash University and the University of Konstanz [ZLHJO0O0]. In this way

we are investigating Polymyxin dependence which is a novel antibiotic resistance mechanism.
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Figure 1 Model of a Biological Membrane showing a number of lipids surrounding a protein in the cen-

tre of the membrane patch. The membrane was modelled with CmME.

Whereas the original version of the CmME was only able to model lipids which are placed along a twodimen-
sional area forming membrane patches, we just recently published the Vesicle Builder plugin which can be used to
model complex threedimensional membrane shapes with CmME [GKZD20]. Figure 2 shows a modelled liposome

which contains two micelles.

Figure 2. Vesicles generated with the Vesicle Builder. Left: Visualization in the MembraneEditor,

Right: the exported vesicle rendered in VMD using the Van der Waals visualization.
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The Incorporation of Biological Materials into

Product Designs

Nurul ‘Ayn Ahmad Sayuti, Bjorn Sommer, Saeema Ahmed—Kristensen

(Design Products/Innovation Design Engineering RCA London, UK)

Abstract: Biodesign is the incorporation of biological living materials into structures, objects and processes,
which are no longer restricted to the scientific field, but are opening up now to engineering and design. The current
project is focusing on the emotional experience, practicality, aesthetic and semantic of the incorporation of biologi-
cal living materials into consumer products. This project is also elaborating the way potential consumers perceived
and reacted towards living organisms visually and emotionally. This study does not so much focus on applications in
biotechnology/biomedicine, but more on how human beings interact with living, design—embedded materials. Howev-
er, we expect to learn new findings which can be also applied in the future to biotechnology/biomedicine-related
projects.

This research project was developed in four stages, namely: 1) an initial compilation and classification of bio-
logical materials and related products were carried out, 2) the online survey was disseminated to understand the
emotional responses and perception of potential consumers towards biological elements, 3) the further development
of the previous study’s conceptual model and its evaluation in the survey, and finally, 4) analysing the results gath-
ered from the survey.

The biological materials embedded into product designs can generate positive as well as negative emotional re-
actions. However, our current research project can be the base for a number of future investigations by broadening
the scope to, for example, an in—depth understanding of the interactions of human beings between living organisms
in real life setting or the exploration of other product designs in the given context.

Moreover, we also designed a new survey for the latest postdoctoral project to find out the perception and pref-
erences of potential users in regards to product designs and product embedded with living organisms during COV -
ID-19/lockdown (or any similar situation in the future). This study is also looking into consumers purchasing behav-

iour during COVID—-19/lockdown to see whether their purchasing decisions are affected during the pandemic.
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Unravelling the likely association between individuals’ ances-

tral make—up and the severity of COVID-19 manifestations

Ranajit Das

(Yenepoya Research Centre, Yenepoya University, India)

Abstract: SARS-CoV-2 infection has shown discernible population specific variability across the globe.
While in some countries people are recovering relatively quickly, in others, recovery times have been comparatively
longer and number of individuals succumbing to it are high. This variability in COVID-19 susceptibility is sugges-
tive of a likely association between the genetic—make up of affected individuals modulated by their ancestry and the
severity of COVID-19 manifestations. Currently there are predominantly three ancestry models available for COV -
ID-19. The ancestry models pertaining to the association of Y-haplogroup R1b (Schillaci), West European Hunter
Gatherer (WHG) ancestry (Das and Ghate, 2020) and Neanderthal ancestry (Zeberg and Piiibo, 2020) respectively
with the severity of COVID-19 manifestations are not mutually exclusive, rather they can very well serve as genomic
proxies to each other. In this talk I will discuss about ancestry in general, various ancestry models of COVID-19,

there pros and cons, how similar or different they are, and how we can apply these models to Indian perspective.
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Data Science in Biological Data: bioinformatics application

Alexandre_Paschoal Maior

(Federal University of Technology — Parand, Brazi)

Abstract: This talk provides an initial broad vision on machine learning and data mining applied to the bioin-
formatics problem to deal with biological data. We bring some examples (cases) to discuss as a potential solution by
using data science methods. For that, we present an application on long—noncoding RNA problems in plants, and a

resolution by modeling and exploratory the public biological data.
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WK AE B T XA L AR B UGHRE B 25 W) i AWM B e e R B AN 56 U 8 1 -3 1 B B
WA RS R e PR TR Z | E ML R, B S A T B TR R Z AR
X HLFRATTHR T — 2 4 B 22 9 245 11 g B A T30 2 11 - SO LA o FRATIM T o — 2
Fe o L R — 88 N TR B 3 3 BRRRAE L 0 - o3 oo | R L% Ay — ZESS F ) =R 1 0 B R 16 4
Xt HL i RS O i R I 28 R A o AT P A 1 S R A R T R R 0 FE IR R A8 45 B A
bR RN S 22 P 28 AT S UL DR T 45 4 B U 2 W A A B J ) T LAELARE S  Z R RE . e 3R
AT -7 224506 pRBIOR BEA T 22 I 28 O SR AE

FKERIA : 1 1 -2 SO LA A s TR 2 ) 5 AR T TR, B R 22 R 245
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H ] B LB AR et 2 F fL R & 1 it T
& L Ll

a7k F & B, T35
(ARFOEREDERERE S TANFESER
AREREKFAGHE ST, AR Aokl

AE A3 )L (Caragana intermedia) i SRR A LB REA , BA T2 BYIE N PE A0, e 98 5 i
DRI AU VD A28 3K o R R /N Y T R B R AR PR AR L 25 RIR A 5 T AT
AHEE RSP EZGEIEL F T R L3 r T B R L sy 28088 A A5 e AL BOR BRI ST AIE , AP FEAK
3 R ARAAT B (Ag.rhizogenes ) (R YA 5 Al 75 A 7 AR BRAR, HL™ AR O BARAR BV A RV s 54
FosE o AL A A ) 5 i vl S e ST TP RS LB RS (G AR R . S52R T SRR
HRAAT T K599 X 155 v ()48 JL B RAR Y JLAS S 252 0 PR 28 CHNEDBOHR B2 VRS 07 & SR 55 ) kAT 11k,
220 e , A 2 IE A 5 T P AL ) LB DRAR 1) A ARA T BT T B K599 14 e TR O OD600 0.9 f £ o7
NN A Y R SR T AR R BE S 100 /L, T8 5 B R (GUS) B (AT e AL ARG I

S5 R BIARYE 3R A 1K 89.4% B IRAR A MR B ik 39% . ASBIFSE S F FH # [ B 3G LB IR AR Jm 22 114
PO LN D REMEAE BOE 1A, Iy P 1] XS L e Y s AL Fe AL IR R AL T — Rl 47 70k o

KRR P RIERGL AARAAT I B a4l
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5 20 R —4 IR I W W RERIIER
o A1 2 v I IR 5L mRINA 5 1)

SN, E AR RERA, e R, HAE ) HE

(1IZFRRZEARF, L2 2NETRARFHBER, A EE 8iT)

FE: B SRR -4 76 O BT R AL ZUrp AU (COLID 3R Feak A SCH: . ik R
Ga oA, 25 (LA BRG] X BRZE SCIR 2R, AL 8 . R AR I P~ H AR R 58 SURIAT . P I
A 6 G B EE B B0 o7 F VR T R RO MO RABEAL . B 4 2 X MR 48 T e AL H A R
0.514g. kg-1,1K/H . SLELH L T 52 25 AR5 -4 V7K U 0.428g/kg , 25 LA I AU 20 25 T SR FR Al 4K, £
S228d J7 AR o PR G2 1A SR G 0G40 R P 40 T Y B 1 o SR SIS 90 5 Tk PCR T2 A6
AT I B ) mRNA BRI KGR AR Ak o 25 5L ASEARL L OG5 1 JIE 20 210 10 0 e Jt 5 i e s 1 4 W 35 T e
(P<0.01) o &7 HCHE ALK S5 mRNA JE R 285023 20 1 25 1 1 (P<0.01) o % JEZH 10 AU fie Ji 35 i B0 R AR 20
FHE (P<0.05) 5 T fie J5E mRNA J R ZR A BSR4 W 0 T 153 (P<0.05) o S50 20 T 7R fig Jit 7 e oS AU 4 g 3 7
15 (P<0.05) o TTHY i Jt mRINA J P 36 sR A0 AL A1 B i T 55 (P< 0.01) o 2598 AR5 -4 173 1 Al a0 11 78 e Ji 3k
PR R B AR AR BB, IR B3N A 1) OA P90 & S R VEHT

KGR ARE -4 17 AT 48 A mRNA ; C2C
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Effect of Mongolian medicine Senden—4 Decoction on Type 11
Collagen mRNA in cartilage tissue of rabbits with knee osteo-

arthritis

Jin Gang'?, J.Baigalmaa', bagenna ZHAO?, haijin BAO °, Yanhua XU,
J.Baigalmaa', Sh.Bold'
(INational Medical University of Mongolia, Ulaanbaatar, Mongolia; 2Mongolian orthopedics, Affiliated Hospital of

Inner Mongolia University of nationalities, Tongliao, Inner Mongolia, 028007)

Abstract To investigate the correlation between Sundon—4 decoction and type II collagen (COLII) gene expres-
sion in knee osteoarthritis.

Method: Rabbits were divided into 4 groups, blank group, model group, control group and experimental group,
with 8 rabbits in each group. A rabbit model of knee osteoarthritis was established by cutting the medial meniscus,
anterior cruciate ligament and medial collateral ligament and driving away the passive load. Intragastric administra-
tion, the control group was given bone joint pill, 0.514g kg—1 once per day according to body weight. The experimen-
tal group was given the Mongolian medicine Senden—4 decoction 0.428g/kg, and the blank group and the model
group were given the same volume of purified water for 28 days before the rabbits were killed. Enzyme league im-
mune method for detection of rabbit articular synovial tissue type Il collagen. By real—time fluorescent quantitative
PCR method to detect articular cartilage collagen type Il mRNA gene expression changes.

Results: The content of type II collagen in synovial tissue of model group was significantly lower than that in
blank group (P<0.01). The mRNA expression of type Il collagen in articular cartilage was significantly down-regu-
lated compared with the blank group (P<0.01). Collagen TYPE II content in the control group was higher than that
in the model group (P<0.05). The mRNA expression of type II collagen was significantly higher than that of the mod-
el group (P<0.05). Collagen Il content in the experimental group was significantly higher than that in the model
group (P<0.05). The mRNA expression of type II collagen was significantly higher than that of the model group (P<
0.01).

Conclusion: Mongolian medicine “Senden—4" can maintains cartilage repair by promoting the expression of
type II collagen gene, and inhibits the development of cartilage to OA disease.

Keywords: Senden—4, Knee osteoarthritis, Type 11 collagen mRNA, C2C
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H LS (Osteoarthritis, 0A ) SUFRIBATVEE AR , 5B BK M . LISCTTANE i ik I o 2
e PR B, 2™ B 5 B A e LA S 2B 336 R ) B BRI o (S sl e R e . BEEFRE A D
AR SN , SRS 58 BB O 2 e b O i BV DG R R UL R 2 Y R B AL
HKAFRE- ARG RRITTORE Z ) o MSGEAR JIBRT 1 AE 125 25 R A, BA T 28 R K T
FITIRE , T THIRYT Y 48 R IMAE KRB o IR PRI AT ST S AU 3 o KW R S e S B0 AT
FRIIRG -4 AR WAETERY . 25 PSR SERW], 6 /N BT R AR AR T o Il RSS2 R
FHRRE -4 (SORA 458 455 B= LIl 45 5¢ 245107 51 BUKN , iU T IR T AL, SUE AR LR LR
Yy sh Yy SR A B2 A B TH R AT, B FE BT RIVTARSE . AR B FERT ST AR -4 XIS
B TRLJEE S mRNA K A8 B3 19 1 T, 2R F S22 2 B PCRE SR AU TR oK T B, 7R 52 2Y
R -4 R B R TT R AR PR SR RIG AL

M FL

RGN KA (SPFRH AR KE) M, 6 A%, 1L 7 KA LR s Yyhoo 4 it /K5 2-3ke. Sh i
B HEAIES SCXK(1L)-2015-0001 ki il Ak [ 10 T AR SL 8 sy bty o glidoK , Sl T AR aliigoK A wl .

2l SR S22 AR -4 1, BN S RGO N T B e 52 2 51 2 B 1R (4145 20180823) s M B OG5 AL
F v [ A = U R 24 ey A B A W AR 7™, W) 1 PN 558 3l T 458 5 24 1 (L5 161 24 7 244023377) s INIA % (4t
5 11806052) , 4 F N5t T AR A PR A R . TR R (415 201903) , W [ VL5 e A R A BR A A
BNEHE RT210 4% R 448} .6 x DNA HLYk Loading Buffer RT201-01.50 x TAE Buffer RT204 ( B3,k 2% #hifk ) \DL—
2000DNA MarKer (FRifEd ), DP431 ¥ 4l 216 RNA $2BOA R &, ¥ B AR AR (b)) ARRA R .
KR116¢DNA £ —4 4 iR 77 &  Rer.Trans cription kit(300 ¥ ) \FP209 9% i 4 0] & 24 1 AR A 1k
FHL (L) A RA . RT411DNA i 1 3 RARAE AR (L) AIRA R . 519 H BgEERA w4
o8

8% AB-AppliedBiosystems B9 & PCRALIA 3 & AB A W) HHFAIEH/A W s DYCP-31DN A3

BRI LKA 1 AL BON— 1Y% YZB/AUS2468-2011 RUBEHRAN , 75 5 L1657 50 A BRA 7]
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1 BRI R 4524

1.1 S5 L SRR vy Fie BRBEALACT 3R W SE 0 K A 53 IE A B PR X BR AL S e, 4
8 H o SRR Hulth BA7 JCH T AR UIM G e A 5 O R0 i3 ST, DIBR P> H A, i
R SES SB[ PR T 45 R KGR 30min BUA 5 G T W B 1A T, 4 55 B A R

1.2 Sh s 2 PR IR VE B 20 T B T AL IR R H 0.514g. ke—1, SCUGAHTE B 4 T 5 24 AR5 -4
DK EE H 04285, kg—1, IEH A FIBIRLAIHE 18 45 T S5 AR FRZRIROK  Fes 4 il . 28 UM 3ETE AL B R A, W
P E AN S E AN

2 KSR

2.1 IR R AN DG Vi MBS 2 4 1 AR i 7 o

HIVE 109% 15 W AL 25135, BRI I ARE &y AR B bR IC A R DT IA  BE R % F1 2 -HRP, 37 C i
H 60min, PRI SV, AR AT A €5 B, 37CHE A 10min, IT AL, 28 1E R, BEFR1Y 450nm
KAGI OD {8, TR AR5 AR % 1 o

2.2 SEIFUEEE B PCR WA TR B mRNA Y 3L DR 6 18728 1k

YOS 3 L, S IBUE mRNA |, BB HEE A L UK 21 T mRNA ZE M, SBT3 115 4 LU B mRNA 7K A% 2
PCR "4 2 13 25 : 95 °C 3min FAE M 5 95°C 55 A8 M, 58 °C 328 18 A /AEAHT, FLi% 1 40 MIEHR . 58°C32s KA
55, AN S GAPDH Ry 2 8 H A ctfH S NS et [HIEAT e 10T, Bs 4 R DL as (14l 1 5k
At RASHENE 1, $2 82— A A ct B kAT G0, A0 L DR P A 0

3 GEitFEN T

SR THECIOR AR + bR 22BN, SPSS 19.0 8- BT SR 124 40 #T o

i A

1 B REERNR R BMXTEEARBRERNER

575 P PR R 20 R G ST R TR 2 T B e D i Y L R I, A e 11 22 5% (P<0.01) o SBEAIAT LY
BOM B S I IR AL AR B I i T, A G 22 57 (P< 0.05) o SR RIZH U S B 41 S 1 I IR A 1T
RIS i Tt A G225+ (P< 0.05) , IR & 1.

2 LA EE PCRIEWKIN I BEE mRNA WERE RIZTH

FH T HCE A EED 1R J5 mRNA K& PR 33k, BRI 2 55 25 11 21 LU B0 BRI, A7 35 22 5 (P
0.01) . XfIRAIHASLIGH 528 A L ETC2E 5 o A IRZH 21 SRR 4 LA T BU I I mRINA B PR 35 BH W T
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®XHE

AR EZEF(P<0.05); 5 H SHR A i TR R mRNA JER Rk BT E A B &2 55 (P<0.01), 1L F

#1.
FE 153G F U S5 i TR 2H 2 T 25 g 2 B TR 5 mRINA JE R IR 45 R (x+ )
21 117 g )5 (ng/mL) P{E I8 B mRN A P1E
S HH 7.11 +0.98 4.70 +2.56
A 2 5.23 +0.78" 0.001259164 0.06 + 0.06™ 0.000362314
Xt R ZH 5.90+1.12° 0.0218170539 475 + 4.95" 0.027505773
S 5.79 + 0.90° 0.0223268196 5.40 + 3.56™ 0.00737779

1t 5 HA R P<0.01, * SR L P<0.05, % SR [ 4 P<0.01

{5 I

RATHCEAE R PR R A B A B AL B B R BN B . DGR AU E 1 R K
AN AR AR o I BRI IS R (1 2 B4 100 o RE 4 ) 1 il (MIMPs ) 36 535 004
R 82 M) B AR S B PSR R AR A PP AR T o AEIE RS DL T JR B MMPs 5 35 5 J 2 11 g 41 83410
i1 491 (TIMPs ) JE il gl 285117 24 45 36 0B LE 3 B0 45 A S5 D REN . & i MMPs 5 TIMPs 22 [ P 2 18] S 240G
TR T2 St 2 2 WA 3 ) £ 2 A5 o FEE e, AT 5 3 AR IR 2 S BRI A L T i A R o
HPERAT R BIFEA IR

ASBIFSE RS 2 55 e 5 1 e S e O R I B e I 45 A AR (p< 0.01) , % S 2 1 52 6 2 OG5 1
T 75 J e S 1 R I 2R e D A R 2 . 35 T (p< 0.05) , L rpr 526 20 5G9 0 I AL I (p< 0.01) , i
e T RAL . R ST B R ST S BNA  AR H OCT W REAN AC I R I D B R AR e i e, S T
FRFNZCH I e St B T i A e, RS2 245 5 8% —4 1 ot A 5 11 75 D e A e 45 519 BB TR 2ok B i B o
BRI KA K

S 3k

MU A FRAYXARBRE[]]ITFESRKFFIR,2014,16(7) :243-246

(2176435, 2% XME (% =) [M], P B E 2530 H A, 2004:58—59.

[3EARAR, B4E, 8% . FE 7 7 F[M]. "FH g4, A5 F AR ERAE:2007,4:148.

(413 B, R KRB 47 20 FOR BT D). e 254 K 48 £ 545 L, 2006, 12: 1.

(51 AH 4405, FN5%, 5 ARRE HulthZE L RBRFRXT XX T REFOREZTA]. FEFE

B A2 E2014,22(12) :1-3.

(6] 5 kizfrst RABE T BRXT X MMP-13 KA d) % [D]. L4 P EHAFRML

F A5 X .2017(5),27.
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4T WRKY 11 I RSPV EPIG B b

BWAK, T AT, FERE, Tl
(A%+ BB EHMERERE ST ANFEETRE, AR Fioikih)

FEE  WRKY # s HF BAEAE WRKY S5 R 38T e S, 120 53¢ PR 6 A W A AR A= W 3 46 A 3R A R
Bt AR A E AR R EE AR . BRI FT T (Arabidopsis thaliana) 34 74 4~ WRKY % 5% [ 1, Hep
J& T WRKY Group Il d WAL SA 74> Jl b WF98 % B, I B 7 H A AtWRKY 115 5 R X Rk 3
A REEAT WA R, 2o A A AR 1 AR R 2 P A PG A 3 A A AU AR F 34 52 38 B S A A i 5 A R ) R
AR AR WA B2 AT R R I 7 A D FR G AR B A L L AtWRKY 11 5 At -
WRKY 17 B FEACFE B S AT, T ACWRKY 11 232000 i rp i — — N 3 1 O RRUE R B0K 39.16) 5 1% s
T BT 5 (“WRKYGQK”J5 1074k ) S 361 2 “C” HAFTE 2 W% 1, 358 BE AR SF WRKY 11 d W& ) 4
LRI 5 38 3ok 43 BT B L IR e R BV R (PRI GRATIR HY IR o 2 R A LA T (R I R B sk
{75 CRCK1.ERF104 .DELI . BRCA1 .BARD1 F1 RADS1 22 (A ELAE ] o i i 2B W15 B 24 e Hr BT & 3
e 17 TG B BAE R 1, 510 S R T 32 B0 5 RO S AR AR — 30, DL B 850 i 5 sk R i D) RE
FEBE | — & BB LA

KRR : WRKY e K15 AW B2 0 W s TIREWTIE s AR A= hia
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S TR ALY HTSSE 5 BEIRRRR SR Y 57 A

B B R RAEFL T, KIS

(AR FRARFAGHZERARFR 2AZFRARFRER, AEF BiT)

A ZE : HK (Ricinus communis L) /2 tH 508 [ 9 B 22 A ihRHEY) , R 75 il it hy 469%~57% , BRI %
A BERRIR , TR SR R R A il S5 LA ok A2 N R AR AR AR (0 A B R B IR T IR L 2 R R R T 2
APl — R R R, FL B BRI AR TP, AR 28 S LR & A S AR WL, A R e M A, B 76 - 18 °C TR ANk
[, 500~600°C i i T ANAE TG ARG SERAE  JEBAR M Tl o . b BRI B B 2 A . H3R
FE] 1 BB ™ Bt A T AR KO, G B S R AR R ) B R 25 by b 100 7 T 3 55 ISR B A S B PR IR 32
)T Rk AR, B RR T AR R R T SRV R (0 PR R Tk 5K R R o v SO R LA A T R R AL
RS, S0l R IR et S R e R R BRI RO T B JRRR v 11 A G 2 SRR R 5 AR L RS
L R e A DG PR L a0 7 8 B, B 7 A SRARURR IR 1) 1 JRR 2 A T B | DT 3 43 2% 48 B R Tl
T BT A S 2 TN, B B

I, X6 B JRR 2 Ak B R SCAIL il R R 2 B D o A BIF 5 3 ok 35 BUAR i 2 780 140 AN [) B RRAE AR, SR FH e S 43
B SR R PR 9T BE KRR AL RO AR DGR . DAZSBRAE it vh SR8 5 ) 7157 A28 5 R BE A, Hrp 3417 4> B R 3]
PR, 3740 B B GR, GO VEREE R R, = R 15 AW fE 6 M A2 43 . 194140 F 2
B KEGG 43 M7 7, 22 S5 3 PR S wg A2 3 17 oA J5 99 op 1 2 1 300 1 (reu04141) FE YRR 58 %
(rcu04075) I FAR 7= 99 19 A= 91 & B (rcu01110) . DNA & ] (xcu03030) | A 16 Fl g 15 B8 04 26 ) & 1k
(rcu01040) %5 17 AR % rh , Hor 75 4> 22 9 3R LR 4R 3] TR (R 5 = (1eu04075) A 46 4E
KEMNZ R CMNZ k R F VBURR TIFY B | 22 2002/ 55 2 1R B 1 G OOLZH 530 oy 81 49 %55 o tesh,
I BAT 68 /> 2 S Fe 1 BE PR e A 3 DA B IO A 1 BN 3 #  (reu04141) o AEH) IR -5 N TR AE AL
F KB YIAHG , K 2B R A TR B R (GA) AR R R (BR) & N5 55 T8 48 32 23
T 5 50 7 2 5O 0 0 A 1 2 WU A2 3 A K 3R (TAA) 7K T IS ) ASIF 9 5127 S 2L 43 Hr , T 0 4
SE T 5 B RR R R R DG 114 22 S BE RO AR DGR ML AT 1 #8305 S8 BRI AR OB AL B R CAE SR T
BAMENS%

S8R ERE MRS RNA-seq YIMZE 55455
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bk RcLEA LD SE 5 T2 4 b

BRI, 0| KW Y, Rl M K4k B Y, B Y
MAZFRAERF AR FERRFR, AEF BT ;2 WEFREKRF FRICH Y LT AN ST,
AEF BT B3AZETARRHREKR S LIEBBERFR PO, NEFTABRERTHELELST,
NEEFBBRERS LHRAHIET o, AEF @Bi7)

FE R a2 H AT 29 AN A 1) E R R 3R 2 — A2 R T 3E A DG PR, R R R TR T Bk
I ER A S FioR 2 i DR A A 7 BORRA IR AR (1], AEYIN TN MG, B 298 s S 0 AR BEA AL
il S 7 AP R b o AEA) 2 o O F BT AS AR BRI AR A R b R A S R 23k AT
B BURFR B (1 E[2,3]0 Horb  FEAE RN T2 AR AE 1) LEA 28 PR — 28 53 3 7 Tl BT e R IR & A=
4 R B R — R AR (1 (4], 3 AF 9% & IUAE A LEA 35 RAE IR K& 8 1 W i 9635 B 2 , LEA 2 1
R LAY 35 S 240 B P9 B 1R A 4% DA b PR kg SR A A5 e ok R rh X AR R O 4 4 A 0
LEA 25 (EHS B Py IO S 0y T8 R # FE ZAE FH(S ] AR S0 M i TR M5 | 9, 5 BERR ReLEA JE PR T
HN IR ICHEATREE 0T . LSRRI ReLEA SER T 81K 8 375 bp, Al 4ihith 124 D258 1% , L8 1 B4+
T 13.444 kDa, 255 (p1) 4 10,7, pH 7 B HLAT A 13.63 5 4 ReLEA 22 3 iR 25 5 /K P 43 W7 28 5 0 25 K P 2
1 s ReLEA 8 [ 2R 791 — R A5 TN R B, A7 7E 724> o RGE 3N IEAHEE 31> B 4% 1 (46 T 5
XI55 R R A A A5 A8 4 04 BB TR 7 51 AT R R LU X, SR AR AE 70 % LA - s ARG LT g 43 Bt
W ReLEA #& ISR J® TG & A e 0 £ 5 SR L 5300 . IR & A 6 91 3= ' B2 1 (Late embryogenesis a— bundant
proteins, LEAP) 7EHS BIAE Y HRHT T 5 FROAN R 35 SR AR W38 J5 T 4% 7 S . X BERR IR IG e A= e
45t BE R ReLEA AT SE R 5 0007, 7EH A0 F/KOF S0 HA D REARFIE . itk — 20X BRI iR & A=
W0 =F & B AR T 1) A9 1 R T 45 1

SRR« BEFR VE T 2 P W B 28 11 JE R SR < 2 AT
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o JRFFERREE % AL B . RcBKI1 FITIRcGA -
SA9 K EMIE

GRS RN I ARSI T AR J LR T T S LY T
(IARFRARF, ARFBIT 2R T ABEFRER LIEFEARL P, ARFRIT3ANEEA
GRERFHELLRE, ARFTET4ARET ASRERS LIFRH P, AR FET;
53T TR LA F AT, MR F8BIL)

FEEE (WP 55 VAR T A IO R E Y 2 — L VRS ME— ] 2 A Il 0 22 55 B R AR, K J i
Wl o R B RR AR 7 A T (LT A A 2 JBR P b AL T AR LE A 40 D, = 02 DR Ry B RRAE 757 Bl ) AR v L B =
A HUBRA SR B AT S A DAL, e T R T o A 2 (2 U B R & e R SCBE . ELT ol T B R )
AT BATERE L) S R E B = G OC BERRIR AL K] B RIS AR G I, S 8001l B & b AR XE DL
J'& , BURRIB AL AL BRI S XE LAVR A o R 43 A2 10 27 RO W ff 8 R s T 56 A1 B R v T 43— LR o ikt
JRIEAL i B (8 B R L 2 M AT RIS AR v A AR Y DGR 2% R [R5 5 12k I AS B9 DA BE RO AT i
F 3358 FE AT A & 2129 g ACREAS  HE N7 2 AT AR T W gk P2 AUkR s MR 20 B 5 s AT B RRIEAA BT KL 5 1)
FHRNA-Seq F ARG JEFF BRI S 20, W &) AT B RR T 22 3 IR Y B R i GO VR RTKEGG &
LA, e 5 R B R A S A B AR A 16 3 P ReBKI1 Il ReGASAO s 7E L FERN |-, i 1 FE R v i F A 36
IR (AL 45 1ok F IR B AR A CRISPR/Cas9 BRARUA ) GBAL AL S 73T LR )5 O ik AT B R D RE ) 20 B0 0E
(25250 570 e 2 A B R S RE (A b 2 OB SR PR D B IR B T e AT R AT PR IRAR , = AT B
JERRR 25 4 163.83 + 18.65 em, BT BHEK 1 4 99.50 + 15.76 em. 5 5 AT BERR FL AT, ST B JRR T2 B2 2 3076710 1]
AR LA ZEM SRR . X i JEAT BRI T 5 S 2 2 0 B, R4S B 6557 A 22 S R GR AR . ML 22 S AR A
GO A KEGG il % & 5240 Hr , ixX SE B[R] 32 %2 5 40 fg B M SR B A Y MR B S i e, K
o ISR IR (5 5 00 % P 0 SR A A B R TR ReBK L, 4 K 58 B8 T 524E 24 49 999 b, Hi 0 5 5 332
ANFBETR N BRI e & 15 o e b BAT SO T 5 52 R 3R Y AR A i R I ReGASA9, e K ANSERETT
T TEAE 53531 2 725 bp 1342 bp , 4 2 1 113 DS ZIEHR , BAT 845 B 32 25 MK i T RE . [ 4518 VB Rk =5
RE FESHYMESSH A, HA ReBKIL FIl ReGASA9 HE PR 245 B RR IR = R AL B0V R e L [

SR HUR JRAL AT R (ReBKI1 ReGASA9
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B B E A RcCLC i S
515t

X AR BB TR Y, Y TR B, R Y
(I AEERERS AAHFERBER, AR BIT2 AFERAKS A RiCHY &5 AT,
AR T3 AR BB EHREMS L TRRRFLF S, AEF ARKERTHELERE,
MNEEAGRXER” LWRCIZET F o, NEL 8T)

W G T R AT AL PR AR AR . AR IO F RS 1, R PCR 4
ARIATURIM 18 P45 B BERR Y CLC e PR B 32AE S 3 51, LR /IR 2383 bp, i 44 % 3L K751 R ReCLC
FAAE B2 W 5 I R P 5 AT 43T, 45 5 7 1% 56 R 90 Rl s 775 S 0 , o4ty 1) 26 11 43
TR 85.1 kD, AL AN 6.97, 5 H 11 ESIREEHY , J& T Bt K PR s BURR ReCLC St 8 1 & A 5405 1l
A FR AR ST X R0 R T 4R B T T R R CLC B0 5 F T DNAMAN 4542431 B JfR ReCLC BIETR T
B0 5 JRRIKCRRT | 5L VAR AR SARURT A% Bk 55 S L 2 e 41 174 [ Y ) 2 2R G AL, 285 58 /s ) Tk 310 A
81% .90% .94% 97 % , 5 A% M PR (¥ [ Pk de e, 5 JRRNURRY R LS P AR AN P R % 6 R i . 3 10 4R LUK G
T 38 AR AR B DA EE PRSI 4 SR R A9 43 B A5 B Y ReCLC JE K& T CLC JE PR 9
FIG . WRIEABR Y 2 —, &I TR HEs 15 5, 5K K SR T 19 CLC MG B R 17
X EG L AT RAAT G J 7 3K CLC G015 2% KL TR 67 40 8 AL A P 3 i 9 B3 1 T 5 i AR 31 K 2 2 PRI 2 CLC )
TR BE PR R (0 R 0 B 2440 B, T GmCLC 1 2 AT GmsCLC 1 28 F1EAT 58 4 — S0 B I 1X . CBS &5 F4g 38 A
15 B S SRR AR ST IX AR, WO A I 7 AR it T 2R G5 (9 BE R, T RE S 5 AR A 1 R4 5 e 38 A G 5
TSRS Tl E 5, W25 73 W & B AtCLC—c IR S8 A5 IR clec TR b M b 25008 T o) HRF A Y AR KAy
A T 66% , FAF AR AE R T, 328 BHIZ B DR = W 76 SR b3 R A+ b ) TE R A . DRI, 6 B JRR 6 T Py
52, ReCLC 3 PR 7E BRR G $0 Wb ac 8 1 vh n] B R 46 B 00PE L, UG BT iz i, LR B 7. &
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AR, 55 T S BUMLAR A S S5 00 35+ , Xof 9 3 3 11 B R 7™ Ml i LB A & Jre A ol S 3 S0 3l 425 0 B RR A AL AR
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FAI6-7]. AR TE B R P A58 1) 18> ARF 51, b ARF3  ARF 12 ARF16 7EREFT BB Hh s 263k, 4
X =AM 2 5 ERE AR  (HEAARLE TP A DA

AHIFEXTEE ARF3, ARF12cARF16 5 AT AR B0 ZEERR 551 B - hitps://www.nebi.nlm.nih.
gov/; I BEB 3T - http://www.ebi.ac.uk/Tools/pfa/iprscan5/; W B2 A6 A7 25 23 BT + hitp://www. cbs. dtu.dk/services/
NetPhos/; # 5 45 ¥4 73 7 « http://www.cbs. dtu.dk/ services/ TMHMM/; — 2% 25 4 43 #7 : http://bioinf. cs. ucl.ac. uk/
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2 PAS0 AN EE A A, R AR B 94 KEGG i g, 23 B2 UCAE A 90 19 A 05 Il (reu01110) (ZHERR |
S5 R RN S 2SR [ 7 (rcu00280) AT 3 1k 4% (reu01100) | (2 2 B2 18 3 (rcu00380) | 28 T £ 2 ¥ & 1
(rcu00940) | & #3 A EEE AT (1cu00500) 28 B H AR AL 8 (reu00480) | B— 74 Z R AR i (rcu00410) 5k AR
(rcu01200) . AEREYIE , 78 1534 22 5 BE R b AT DA K I O BEFLIR & WU AL R (ALS ) FFTE 2 Stk . &
Mt FLFR 75 iE (Aeetolactate synthase, ALS) JEAHY) SCHE 2R (2R 52 AR A S50 2R ) A= WA it 7 b B
B AR BB . REIEAR SRR A, Wt i 1) ALS AT, B R SRR Az B, I S MR AR 1R
MG AT R L UK S B AL AL RR B M A8 T2k 3K B R B i) B 09, DRI X 1 ALS KRR, T B JEAS 5Bk
B fRREAT O o PRI FRAT IO SR A A o X T g DR 2K 8 5 4 AR Dy R e i i AR . i dn, A IR
(GSH)HEARITEIIE , LA R AEY) A0 23R PASO AL LIS . 7 SCIIE WS BR 50 23 )38 i GSH 75 &
DA 2 15 45 e H RS B il (GST) B 1, DA TN K B A BERICR o A SEIIE B/ INAZ ) 1 P45 0s il 22 AL 2k
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o MBI E A IS TARER SRR, AR — E BN T R LU 55 i DL R i R b
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6T RO IEA R ReMYB77 FIS 16T R & UM C A ReMYB114, /N5 R 5248 19 CDS JP 9 B 431 h
738bp . 594bp, 53 Gt 245 F1 198 PR IEER , TN 73T 27414.4kDa 5 47498.9kDa, L S M 6.4 552, )BT
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