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RaacFold

A webserver for 3D visualization and analysis of protein structure by using reduced amino acid alphabets

¥vjo
ative

Neg:

RANCQGHILMFPSTWYV
Neutral
Reduced amino acid alphabets

njclajc]H] | fwie

KR]
ti

Natural amino acid alphabets
Postive

DNA-binding region

Information score
DE GYCAFHIKLMNPQRSTVW [DE KR QSTNGPH C AWYFMLIV -

Acid Alkaline Contact potential Model confidence Conservation

RaacFold EHHE

%3 SCHh -

Lei Zheng, Dongyang Liu, Yuan Alex Li, Sigi Yang, Yuchao Liang, Yonggiang Xing*
and Yongchun Zuo*, RaacFold: a webserver for 3D visualization and analysis of
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Mapping plant gene regulatory networks by integrating single

cell transcriptomic data from Arabidopsis seedlings

Bt
WRAR LG ER

Abstract

Plant morphogenesis relies on precise gene expression programs at the proper time and
position which is orchestrated by transcription factors (TFs) in intricate regulatory
networks at a cell-type specific manner. Here we presented a reference single-cell
transcriptomic atlas of Arabidopsis seedlings by comprehensive integration of 43 published
scRNA-seq datasets from representative tissues as well as the entire under- and
above-ground parts. We identified 32 distinct cell types or states, largely expanding our
current view of plant cell compositions. We then mapped the developmental trajectory of
root-shoot separation and identified differential gene expression programs that may
regulate the cell fate determination of under- and above-ground organs. Lastly, we
systematically constructed cell-type specific gene regulatory networks and uncovered key
regulators that act in a coordination manner to control cell-type specific gene expression.
Taken together, our study not only provides molecular insights into gene-regulatory
programs of plant cell fate specification at a whole-organism level but also offers a

valuable resource plant cell atlas exploration.
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Progressive assembly of multi-domain protein structures from
cryo-EM density maps
PR AR
WL Tk A

zxg@zjut.edu.cn

Abstract

Progress in cryo-electron microscopy (cryo-EM) provided potentials for large-size protein
structure determination. However, the success rate for solving multi-domain proteins remains
low due to the difficulty in modeling inter-domain orientations. We developed DEMO-EM,
an automatic method to assemble multi-domain structures from cryo-EM maps through a
progressive structural refinement procedure combining rigid-body domain fitting and flexible
assembly simulations with deep neural network inter-domain distance profiles. The method
was tested on a large-scale benchmark set of proteins containing up to twelve continuous and
discontinuous domains with medium-to-low-resolution density maps, where DEMO-EM
produced models with correct inter-domain orientations (TM-score >0.5) for 97% of cases
and significantly outperformed the state-of-the-art methods. DEMO-EM was applied to the
SARS-CoV-2 coronavirus genome and generated models with average TM-score/RMSD of
0.97/1.3A to the deposited structures. These results demonstrated an efficient pipeline that
enables automated and reliable large-scale multi-domain protein structure modeling from

cryo-EM maps.
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Gene product diversity: adaptive or not?
Gl

g K F Bio-X #E AT

Abstract

One gene does not equal one RNA or protein. The genomic revolution has revealed
numerous RNA and protein molecules that can be produced from one gene, such as circular
RNAs generated by back-splicing, proteins with residues mismatching the genomic encoding
because of RNA editing, and proteins extended in the C-terminus via stop codon readthrough.
Are these diverse products results of exquisite gene regulations or imprecise biological
processes? While there are cases where the diversity in gene product appears beneficial,
genome-scale patterns suggest that the majority of the diversity arises from nonadaptive,
molecular errors. This finding has important implications for studying the functions of
diverse gene products and for understanding the fundamental properties and evolution of

cellular life.

Keywords: Molecular error, natural selection, transcription, translation, posttranscriptional

modification
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Systematic annotation of conservation states provides insights

into regulatory regions in rice.
B g

B R AT

Abstract

Plant genomes contain a large fraction of non-coding sequences. Discovery andannotation of
conserved non-coding sequences (CNSs) in plants is an ongoingchallenge. Here report the
we application of comparative genomics tosystematically identify CNSs in 50 well-annotated
Gramineae genomes using rice(Oryza sativa) as the reference. We conduct multiple-way
whole genome alignmentsto the rice genome. The rice genome is annotated as 20
conservation states (CSs)at single nucleotide resolution using a multivariate hidden Markov
model(ConsHMM) based on the multiple-genome alignments. Different states showdistinct
enrichments for various genomic features and the conservation scores ofCSs are highly
correlated with the level of associated chromatin accessibility.We find that at least 33.5% of
the rice genome is highly under selection withmore than 70% of the sequence lying outside
of coding regions. A catalog 0f855,366 regulatory CNSs is generated and they significantly
overlapped withputative active regulatory elements such as promoters, enhancers,
andtranscription factor binding sites. Collectively, our study provides a resourcefor studying
functional non-coding regions of the rice genome and anevolutionary aspect of regulatory

sequences in higher plants.
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In search of beneficial circRNAS
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Abstract

Circular RNAs (circRNAs) are a class of generally non-coding RNAs produced by
back-splicing. Although most circRNAs are products of splicing errors and likely do not
confer benefits, it does not preclude its occasionally important functions in a small number
of cases. Finding the potentially tiny fraction of beneficial circRNAs from the sea of
back-splicing errors is a difficult but important task. Here, we propose that highly
expressed circRNAs with conserved splicing motifs, high back-splicing rate and the
property violating the molecular error hypothesis tend to be beneficial. By comparing
circRNAs between shared and unshared across species, and between experimentally
validated circRNAs with others, we provide a set of evidence to support the hypothesis.
This method is simple but useful, as it allows to predict beneficial circRNAs even only
based on one single dataset, which is expected to widely promote the functional
explorations of circRNAs.

KEYWORDS

Beneficial circRNAs, molecular error, conserved motif, back-splicing level, back-splicing
rate
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%4 F RIS R EE RV LB 3
p 2k
ARERRAFEGRFERBFR, AKE ®IL, 028000

FE: RE=RFAEMERZTEER - ENERFEMREZ — R
RE, i RO 1R A an T OK B A6 S X IRIR A RO, e EARIR T R
REAKBERN, E2NEKXTFEDH. ERETARMEAREY,
RIFET A R LRA, E—MEmiEy, BAERGNEFNE, | ZAA
THEET. KT, £, MEZMRFTH. ARFRIHXEKEEE
ERFX, aTa4EmmERtRr, YEERT 20CH, ERMTHA
2] 43%, FEHAMHERRESFHERERHALZ /N, XFHEE,
—H AR BRI AT T 2 R H I T f a5 B R IUA 3 i
Fi.EmERE, WA RKRARE, FLEHEFLAREFEZE L.
BRl, ERMFAXIEETAEFL AN RRXFMH. REFTHULREAA
F o
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ET MR X R RS 1814 s B BT
FLArlz

NEERGEAFEFR, AXEH @I, 028000

WE. BMERH (chronic kidney disease, CKD) & ¥4 414717 5 & 2
MEMZR, FEREDRATETE, RAEATTERFNER. KFE
AE N R ERERA M, BAFCFERNS R, £UENHR T EARIEH
B BRI B T0RAE T o A 5 P28 20 32 o f B RIS R 2 R A6 B R ey
R 1EA RE T4 A4| . ®ATAIA CTD. DisGeNET #2 GeneCards =%k
¥ JE 7 16 1% P IR AE oK R O #E R, 181X TCMSP 4048 £ 1% HE U & 1k oF
SR WEE R FARKE R, R R LR S mEEE ESHTR
A F a8, BEAT UTNERNF . &5, £THRISEE, BIET W
HEFRMNIE . HEREBLFEFHT 84 4% CKD EH B EIET
fEFl#7 LouLuFlower X F ¥ =, ZHEEMEAX LR EFEEAE
TGF 5% . JAK-STAT # %% 107 %@ %+, vlEdk 557

CKD JRJFHI KAE KR £ X TR, o FHEERDTIRE LT IES

e 5 AR EARTE SR I Z RIS RILHARE L]

b 3T [ T JAK/STAT 15 5 18 5 ol R 38 &K 3 HARY B IERI 1
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ETMELEF SR RAFHMNE-6 i B FHERG
A=

NEERGEAFFEHL IR, AEH #i, 028000

5
1l

BE: ARETR: k6 BEXERTEMRANEZRLE FZ—, BAE
% 6 RAARYMEAHEKR, BAFATALBEEFSIR, WREFEHA TS
TEHEEXR. RAEEEX, BT ATHEITE R,

B B R AR R G AR AT P 48 24 B AR T 7 v e A R4 7 (RNA-Seq)
EAAME S, NARSFEMFAFRATIE-6 FiEERTHNELETK
A KBS THEENA

MR g7 ik A A LC-MSIMS AT 4mik-6 B9 F ia-, FEEZ N
¥ E o A5 3E R L B B F B R AR K R, 15 B Cytoscape #4722 X 4,
Tl nik-6 X B Rz ALE . oh, ) RNA-Seq # AT & 4nik-6
EHREFFFFNE R ZARER FHERFPIER, UBTWE-6 EITE
I 7 WA R RE 4 T AL

R WERBEFERHE T 4ik-6 M 16 Fr & 7278 1 R 4 A0 812 AT
ME &, HF 87 25 B Btz ry L F 3 2. RAE PPl W4 447, PIK3CA,
SRC. MAPK1, TP53 fn AKTL H#Z /0¥ B, BB EELME R, H£EE
B 5EE®RE. PIBK-Akt 7 5# % . MAPK 5 5@ ¥/ IL-17 {5 5 1@
BERBNET . KAZRKRHA, Wik-6 DERETHERG . BIERR
T %K. EEEmIHEI R, RNA-Seq 4 £ &or, 444 Ctrl (B4 |
GU (B sz Al 4) 1 GU-RD6 (#mik-6 FHi4) + 4 2078, 816 #n 387
NERKREERF., GO fr KEGG & 2Tk, twik-6 X B &z R
TER® RIF % 2z I ffz 5, @4 PI3K-Akt 5 #E % . MAPK
FERBEE, XEWEHEFHNE R —Z

b ETWELEFF RNA-Seq 4 £, Wwih-6 ML LR H)-L 8 E-%
MLHIER TS E Rz, X hik-6 BT EMERNHE—SRFHRAR G
RERARET 5%,
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RiceNetDB: KIEZAFES T ETUNLEE
Rirm, REH, FEE, kiR, FRE*

ML AFEGRFEFR, £2WELEFZR, M, 310058

WE. K& (Oryzasativa) 2R L HEEZWRBIEzZ —, WEXEHF
MR P ENAENEY. Bar, XKERAEALH, A (Xian/Indica)
Fu¥E #% (Gengllaponica) R FxFIEMEFAEACE T RIMNF, HAHATTH
FEF SN S B, FHIRHET KL H N 7L E R E g
K, BFEZHEXFHASF¥ (0 ChIA-PET 1 Hi-C) . ENEFA¥ (W
ChlIP-seq. ATAC-seq. DNase-Seq. MNase-seq. FAIRE-seq. BS-seq.
MeDIP-Seq 2 MRE-Seq) . # &% (41 ncRNA-seq f7 RNA-seq) 5 #
90 f 4% (4o sScRNA-seq #1 sSCATAC-seq) 45, % 4% HHF 5% A H91R 3k
T ABESTEENHR AT, X THFLHRZ ENERITBEAKIUE
KRIBWHRERN, Exo XL L HFHEHRTERMBE —PNE AN
bk, B, FAEET M ABSEFELMETANTFE
RiceNetDB, H#t % # EAKB L HF TR EREHT 2 WERTFHNRE
ATHE, Hel, RAERT 14432 ERBNFHE, WET U LAY R
HY KA A A A A R HE &, A1 AR H MSUT.0 1B 4 #4185 %
A, 7897 1B A Mg 5 %F EFH A, £ ENCODE #1714 4 4T i A2 £t %
T E B ERBHFATEFH 204, KA WashU epigenome browser. eFP
Browser. Plotly.js 5§ R % ¥ # b T B & I A [5] 4 43 Fu dp b o 4k [ 5k 34 Ao
BENG E, mRATEN ) THELENEM, SHER, RITE
FramBgr—HRAELS N TE, #5%# ¥ LU # NCBI, EBI 2 GSA
T Run k5 B EHATEL ST, W EZ, RiceNetDB % # 1&
TEBA. TE. RIFE2ENABLEFELSTEANMNFE, & B
FAESTHRA T EERANRTEFINE, FEELZRFTMHE K™ F X
EEREH,

F*4:77: AKH4, RiceNetDB, £, T, ELE LM
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oiEs R MENSEFEENFHR
TN 4B
NEHTREAFEAGRFSEEER, WEH #T, 028000

WE: ERK “ARLE, KER, £5FERR” A2 L, RIENE
EXERHMRAEERAZ S FNEAAR GGG o B IERN 22
HENFHT 2 A F A BN 7R T 50 A& F A 7 5| 89 i 24T 1 B AR
B AR AN r, FEMER X MER B R ST Z R AT, AR RE
TRERE S RAMKEREESRA, AR IR L LT

e

B, #tATm AT, LIALEFEAF ERNEHH =6 mE KK
HEL, (K. EZRZENNETME, UREHERE, BAHEANWA
HE.
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ChIP-Hub Provides an Integrative Platform for Exploring Plant
Regulome
A%
B AF

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 ChlP-Hub, an integrative web-based platform in the
ENCODE standards that bundles >10000 publicly available datasets reanalyzed from >40
plant species, allowing visualization and meta-analysis. We manually curate the datasets
through assessing ~540 original publications and comprehensively evaluate their data
quality. As a proof of concept, we extensively survey the co-association of different
regulators and construct a hierarchical regulatory network under a broad developmental
context. Furthermore, we show how our annotation allows to investigate the dynamic
activity of tissue-specific regulatory elements (promoters and enhancers) and their
underlying sequence grammar. Finally, we analyze the function and conservation of
tissue-specific promoters, enhancers and chromatin states using comparative genomics

approaches. Taken together, the ChIP-Hub platform and the analysis results provide rich

resources for deep exploration of plant ENCODE.
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P RGEVFSANERERERIFEMR
B FAR, EEEHEHE

NETREAFEESG¥R, WEL #iT, 028000

WE. HHE: F% Gymnadenia conopsea (L.) R. Br. & — il 45 & 5 24
B, NEREAFEAAEKA TS T AAAERE A 2T FEHNERYE
SR BRIERSH, FRESEFERSE, A ZIAHCENTFSENER
HWHAEZHTRF LR RN HEANFREER. 7k RAARRERE
HAREFRFENAREE (R, £, vb, M) R EEFHT
A8, REEKRNFIFEEMITSNFHTLER, AELIBARE L
MFERFLEALEERHRTHR. £R: NAXEFFELRABETEL B
BRI BAMANEESE, KET 211, TH, 9H, 9, 128, 237/, #
T 22 MR ERMNZEY 2 E R E; KREJE Trichoderma (21.7%) friks
e Alternaria  (17.4%) A #HE#H. AFXFENIAREETHERR
FEERAN: | >Z >vb > >F, GRAFR#TUE, FEAL
EHFEEUMA: TR >R >AERE >EMR >4, b AAER
W EHEEE TN FEREL A A —RHAXE. AR ~F 50
AERHSHMBXARTRE. ZAXTIRNFEET FENEEERE, &
AL EREFLEM EREE ATETRHARADARRHEEEMNFK
1.
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SAARERHBBIRHAFREN
#TE

NETREAFEESG¥R, WEL #iT, 028000

WE . WEE A HA MY E E(Physochlaina physaloides G. Don) #F
BRBAE, EFTHRNRYE. GhAGE. B2EZH/AE, ZHhoh
B — BHE, BT — ¥R, $RTXEHZHEF (LRXFE)
¥, BE GAaml) . (FEFHELR) . (PFHAHH) fr (F
HARE) @AFIDH. 1998 FHRE v 8 ARSEFE T AL BATE( K
HaAt) . BEAAAE, EEF, R R, #EF, #HE, FHHEE, EHEZ
ek, ARmAE, FTEHEZR. AM. BARHEEFERFEER, XEF
RdlEfd Bk RINEAREE AT T E2meEas cmakE s
HAEm#HATT — R,

KA1E T HPLC FME AN X A EFE A&, HF &P LEFH.
EERMAAEERNAE, LEZRE 1.13-3.390g » mL-1 J 5 &g
EHERFNEMEAXFR (r=09991) , FHmEEEKE K 97.21%, RSD
H 1.46%; EERE 1.34-4.02ug mL-1 K 56 EEmHE B IFWE %X
% (r=0.9994) , “FH¥imte EUk =% 96.31%, RSD # 0.97%; % E &M
£ 1.63-489ng - mL-1 N5 EEEEMRNE RFWEERXR (r=0.9994) ,
T e REE R E K 98.52%, RSD # 0.83%. %l ik, FELBERE
T, HAEEE, EENT, TEAEEEFLEEHR. BEER. REZF
BB E 7%

R “RNR RFXGMEEZEN, MENH. B, R, F. F. @%.
sk R ETCELNHRIE S, BB LERATH KN ZHEH “X
R ARG M ARG RAE RGN BAE N E ERAE . TR R
HARATESE, BEE. B, 4. BEEARRENE, BFEN, #E,
b5, MR, BIREED T e B AR E Mol 1 ek . ATH = A F %
W1 BB AR R — B, BIAAAZ AR, FRETRNED. RATE
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HEFERADEFMFARENE ARG T AN, WEERER “REF7 .
HIHER, MEREGHMBEER, R EF PR &AL RT=
RER T “FA LR, RAR, TEF, WAE. @R, A
EREEE G R R A 0 ] R AR — A R

FrARATRIA A Ve T A LR L & AT T R R G EEA
. AT HR K F 28 1 4R 45 K Rm L8 e 7 RLALAL, DA
RENHRASE, AR mEEZ L RLENWER, Tl b x BRA,
A, SLETHEMAE (0.346g/kg) Fux2hi EE A (0.1284g/kg)
1R BARK R, A F R 2% B8 10mlkg EE 42, S5 E
%75 22 K. ELSA #&ill f17& # MDA, ET-1. NO, SOD. CGRP ¥4 &,
A4 B-EP. ET-1. 5-HE W& & . # 1L 165 744 & H A R E
WAL BEM AT 94T, ELISA #l4 R o or miE+ MDA, ET-1. NO,
1 CGRP A M T4 8L EFE, SOD 4 HFH & & ZIH AL,
M 5-HT AR AP R E I, ELRETHREIGEREEA T4 E
LERD. FEZHE L IHEE A F Verrucomicrobia & & & 3w,
KR THFTHAL AR R ERTEAMI A FELE R AL EEE T &
AR AT R R 4, T UL T MDA, NO. SOD. CGRP fr ET-1 # 4
=, JURTARMERFNS HFK,

HEZRITAFEZHRA AT LX) . (BXELRPE LGS
Wit 4 ) S SCER A4 P . BT DAY R G R R 2 Fn T 3 ok, B 4R R 25 A
W, MYRFNTE, BRI E2HBHAEEMERBUT ALGEE T
AEIAGER . TARATEHN #AT T ERERASRSHERT R X
HEEREEME .S REHATT FEXEE AR ERIERNGERTS
BARTEANER, EAFEN. BREM L, A RPETERY
MR, BRHATHERAEEART, EANTFRZRAN_RIT L, K4
LI R AR A
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S EA RGO EIRER
WA
AL Tk A%

WE: EHBEEHOANAZZGREN. &, ek, Rt ER
AL, EMBUATMNUR ZHBEaR e EemdERTEZaREN. I
IR EE AL — AREZENFETFIINE G RSB F 5 E|
%% DomBpred AR KE S MBI T2 THEM KWW £ 8 &8 REH
B4 3% 77 %= SADA., DomBpred & & £ THENBE TV HEE, =ET
— R R SRR AT R AT I T P Y R A T 2 & a L, Rt T
HREFHRERBER N EOREMBHAATLE ., A TN EFY 5
i 7 SOTA 7 % ¥ H 3K &k BH , DomBpred ik 2| 318 T | 25 7 i & # AT
DomBpred ft % 2 : http://zhanglab-bioinf.com/DomBpred. % & & i %
38 % 77 7% SADA B Se AR 8 B A\ B AR AL T S8k 8] Ak A R BE S 4 A
Rfa, BILEM W FENER S B & 8 %MEEE (MPDB) ## %
EMEVER, FHrEmERY; &5, ELBEAaRIWATHNRT,
K Z W B E st B R X B A AT R, T S22 £ Bk B o 4k
M A 356 N EEE B L, SADA 5 i E A K 7 R AT T E,
SADA 4 ¥ H#AH E » 5tk DEMO 4o AIDA & 8.1%7F 27.0%.

DomBpred Ak %% : http://zhanglab-bioinf.com/SADA.
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ATAC-DEA: & JRFFHUMEMI Fr¥iE a0 E i 9 #r Bl BEp0m]
UM E
WA, REH, REH, EEE,

AL AFEaf¥FER, EWEEFZR, M, 310058

WE. 6 T BN FH A (Assay for Transposase Accessible Chromatin
with high-throughput sequencing, ATAC-seq) & — ¥ k4% 2 A T
A B AL 3 50 I R, 2 AR BE 45 R A S 5 B T R X
BYE @R e FUT s REERE R%, BE, X THZREZLRFMHEX
Y RFRABINEFRA KM, TLHMER B ATAC-seq H I
MERT —REE.ERIAECEH — LRGN T %/ B EA R4
At fn W[ L ATAC-seq W9 % 4E, [E =17 £ — %1 &, ATAC-DEA
(http://www.atac-dea.xyz:3838/ATAC-DEA) & —ANGE 4% # BH A 5T A R 447
ATAC-seq #EH HERTNUNNAF &, TEAEUTHM A6t
ATAC-seq #1E i1 = 5 1& 4 AT ful& £ & . ATAC-DEA £ DiffBind #n
ChiPpeakAnno ‘& % ATAC-seq HY# EH AT E M oAT, HEEHUT 5
M 1) BETHRRSS24T, ;T ZTEMS Ul FEkRw B A
FRAES R B EF R R EEME B X SH: (2) UK ERRRAS
JR 38 BHE AR B R A — AR AR BN B AU, 8D B9 B AR e s BB A
il 3) BRFEW A MMAEE R, HFREEAERN TR, (4) RHE
ZHESFAT ERXHNERAWER,; (5) 7 LA R XA EER &R
KA, XTU LW, ATAC-DEA B4 H BIRHREZRAFRAR
F AT B4R 5T Fu ¥ AL ATAC-seq H#9 4 R o
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AHBERFEREFECLRES
Tig%
ARERRAFEGRFERBFR, AKE ®IL, 028000

BE: EYHRFTENTHRERGKRE SN RINZELRE. BAKL
R o MRAN T m 2 ERLE, LEZALE REMESUARER
T, EXHRERFFENNG, RERRAAES 7 EHRANE
Ao AMRENERIFE A ER, UWEKEXREARCEL, UBHFERIT
ARTEFEBNIEA. MIBEHEZTEAE, REFENESXHRER, A
SRR ERE. GNERATEETTAAL

KW : EWMHF; RERE; ATER
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RG X BRI PARENSE, EERAEBTRENR
R
AREREASEGRE SRR, WES B, 028000

WE: AMAUNREERRBERILT2EN 2 RIABRE AT X,
K A% G B9 40 T SE 5 AR O vk B LR T Ak, B I D A FARAE KA TR AL
I AT # R IR W, B A B A 16S rDNA & [ J5 4| -t fn R R &
B, A E AR AT AT R, R o E W SLER W AT PR BR RE A A
B AN, EREE, 2 EFEWN 2 RARE 55 A A IATE
(Lactiplantibacillus plantarum) #n¥LB L%k % (Lactococcus lactis) , &
k NMTB-5 (Lactiplantibacillus plantarum) & i pH {8 3% & % 4.42 ~ 4.43,
PR E B0 B 4 123°T ~ 125°T, % B oh 5Hksl, HEEIL x%, HAHAHIM
Wk A, K WILEAE. Bk NMTB-31 (Lactococcus lactis) & iz pH 1&
Yo Y 4.48 ~ 450, BRE(ETEE Y 125°T ~ 127°T, 4B 9.5h F4E5L, #
FLBE, ARHEAKBH, RILFLERE. Fit, 25202 KILKRE~R
B ROEESLEE TR, RS An e B AR AT, W] DAME b R &R A K B

RIEE.
R LBW; 2B ER; FRES; BILESD
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BRREVEMEENS RRARBIEMRER
s % A
ARERRAFEGRFEREFR, AKE ®IL, 028000

BE: BEEFREARZERRD, AEEFE LN — KRB SR,
BERENRE, TR ERZEE SR R ££F. TARF
SRERERSEEEST, BAEANK, WE. R, T EE
A, ARBGREFET AXER T BERBY P REN, XAF M F.
Bk, BT, SEERFEMEEY AR R LR, FITEER T AN
ST, AEERNEME R TR R — AR T .

K. mER; GREREY; EWMEEDR
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EERK RcPDAT1-2 EF B BT RIS FE R ThRe 54
A

NEXEREAFEGRFEREDFIR, WEXEH #T, 028000

ME: B ER TR EERBENEETR SRS —, BRI TH
RIER AT AASNEEEN G FREREBREARTE. AMIAAT
FEREW B TR T ENEEN LR, BEEH. REXRBNEN.
AR VUL BR IR A R <48 £ RCPDATL-2 £H B s F A AN L, #
% RCPDAT1-2 Wy &k F#EMN I, LLEE 5 5 8K & o9 A7 8, 247
RCPDAT1-2 # [f, 7 & RcPDAT1-2 & o F 4 K fnfh &k 5 7, i 1 L5 5t 4%
IE T EE, 24T RCPDAT1-2 B3 FiElE. LR ERWT:

3T & 115 B ¥ 9 AT RCPDATL-2 # [, 45 % % i :RcPDAT1-2 # [ 4
Jqh 660 A KR, FrmBmEARLGESK, AL EE, FEEE
LM, & 2 1 LCAT 4443 . RCPDAT1-2 % [ B o F IR s 1 ot
WM AT RN, BT FIEERT 20T H TATA-box #1 CAAT-box, 7
Gl L NIRRT BRI R T . R A e R T LR MYB
A T4 A 5% RcPDATL-2 B3 T2 KHE I E L 4 R & A
BT E % 3k ) # RCPDAT1-2 X H B o ¥ 4 K % % # &k
pCAMBIA1303-PDAT1-2 (1) , # M KAFHH % GV3101, #HATHA K KX
2 g Wk B R 15 AT, RcPDATL-2 8 2 F 7 LLJB 5 GFP £ [Fl 72 40 g ¥ o 2
M kik, Bah%e/Z e E T CaMV35S B3, RcPDATI-2 B3 F A&
JB B E

5t % RCPDATI-2 B 3 F &k 5k J5 7 An 407 I 1 1% 4% AL 2 0 45 R R 1k
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NEETNEATFHKTE, A 5N 5HRE, LA IHRAFI 145,
3 3Bk 5k FH; R M 7 A RCPDAT1-2 B 3 F 8k 4 3k S 4 AILET + 4
BEAH, BRPE R AN KB TERE, RF T3 RUFI
HEEEK, X T3 REEEUF WY . LAREHT GUS F 5
#r, F RCPDAT1-2(5) #u RcPDAT1-2(8) 8 3 ¥ 4b, R T T FE K i
RCPDAT1-2 53] T4 B B o Tis E B kA miE M, & RcPDAT1-2(5)
A1 RCPDAT1-2 (8) B ¥ H A sbasm nEETH, Fit—FoMRil.

RCPDAT1-2 jg o F # T B An (KR ' iz o il L e 45 R R B T Al K
BB FHEEFEKN GUS BREE TR, AR A, #EEMEK
GUS & A BT 1~ B, MBS T 890 i o B9 & R IE F, £ GUS 26
S M, R P A T L UE B9 RCPDAT1-2(8) , & T 8% & 4 T8 GUS
Bt s T HE B3 TG, RCPDATI-2(8)E 3 % T 2k ¥
o :RcPDAT1-2(1). RcPDATI-2(2). RcPDAT1-2(3) ## RcPDAT1-2(8) J2
AFEFRAES A BT HRANR S, EATHEREA TN
%, HAN/E 48h GUS B 5 A B & &, /B 20 T % MBS T 208 i 70 B 7
o % 4 LTR K & "9 AL G #F B RcPDAT1-2(1) . RcPDAT1-2(2) .
RcPDAT1-2(3) . RcPDAT1-2(4)#1 RcPDAT1-2 (5) &3 F# 1T 4°CIRIE
A FE TR FHI GUS $ 64047, RePDATL-2(5) A =4 B &Ik,
% % Jz RCPDAT1-2 (5)#7 GUS B & 1£34 2| 5 &, RcPDAT1-2 (5))8 21 T
ZARBR B B s A E Ak GUS BE M E A B T A RAAER
8 I T ] B (B 34 7 4°CHR I AL 2B 24h J5 3T GUS B 14 Y
&, BT % LTR RiEve A oty 2w, HHE GUS Beid it 2k & A&
¥ B 8] B AT AR

41 B MRRCPDATL-2 £ 7 5 o F ;3% 15 4 4k, o e 1 ik
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A EIASTEF M T MR E B IMEBGHLTR
KB R

NEXEREAFEGRFERELFIR, WEXE #T, 028000

W OE: BN ARARRAELMT K& G m a1 R
FEAR_REMHEAAE, FE AAEEalTAL BRI ES
BATHRAM WA, FIF & =8 % . SDS-PAGE HLik. Zeta B (LK AL4E
T8 S PT R e 2T Aot S SR AE MK B EY K AR AR B RCUE AL P A B 2 A R
SR A K R AR AR E A, 90°C A AL At KA B 3K
BlmoAE, RAEFTFAF SRS TEA D, HUEMRE A T4, 90C
AR MEEGHCFEORE, A —, RERERT. 70~90CH
AFBA LIS BOoRBERE 1 R ST MR TR E A, A AL
BEREEWE M, NXEGHNLTMT o- BN EE R MERD, B-
HEEMGEREER, &b HAES DR EGEIMENEMEE — %
WARHIER, NEaRTENAELER, nXE a0 R E T gL

90°C 20 min.,

R FmREE; ROENWHEL; —REH
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KRR ST E SBIRBER LR ESHENH S FHLHIHSR
BT
AEEREAYEGHEERBER, WES BT, 028000

BE: REWASIMARYLBEME LGN EEBAKRR, ARED
B LZEHRED, REALFEARET EEARETARE, WHHA
REAN, K EREEBEYD LFORBE 2 UERLSE ZEWHE B
REA AR R E R G HIREAM, B— 4 FTAHERREAN R AL R %
B4R LIE 4 18 A4, LA & B 4 R.yanglingense CCBAU01603 7Fu 57 3
FAE R AK_AL E Ay REAT A, BEEREFFRAETRERATETH
7 A T M B 5 Ak DA BRI B B RN TT R o #R 78 K 5 2k ] (ygfZ, acrR . mdIB)
ERBENRENERE R, ERHLEF AN A BIHE, FAxgiER
SEBI RN EEER A CREFNE LE AN AL BIEN LA
BN, #onTE S AR PR W S8 B T R W o T LR AT RAR
BRETELEA R M ERERALEARERBERRER, WHH T
ERFTFREWES T TAEATEER L,
Ky REW, EEALMN; EHET 2T
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1, 8#EMR, B-AMMHENTRAB LRFFSHOARERS
ERIP1EF R AHLH
SR

NEERGEAFEFR, AXEH @I, 028000

WE: Ba AT RAETRBEREERE, L2200 ERREHA IR
B, RHRIFLT 1, 8Lt R, B-AME. FAREEMNB K& 4 MY
He, WTHFCHIEE SRS . & 327 S LA F R ¥ Hoc2 40
B, AR L, 8- E . B-FBAME. FAEE R B IR B4 SR A 1E A
24he FIMIT b B M IE =, )G, KA AW B¥F o
HEE T EHETREAGNCHEREN LB EMEETEM. &5, A
E A %L A ELISA AT & B R AR IAE I, CalcuSyn A4
MAEI, 1, 8-t A B-BEMNIENEFERATRSGHRFEER. £4FEE
R W 3B AT R B, PTGS2. TNF. 1L-6. AKT1. NOS2 Az CAT % %
GeEn g, PISK-AKT 5 5B 557 1, 8- &40 BB AT A A
LB E R RAFER . AN ET S R K, 2 2@ PISK-AKT 5 &
Boxt 3 LR R AT RN BoQ AL A Ao ok GE AR 05 R T R AR 3P R
K, 1, 8 ERB-FMENHRANARET RAE LREF RN
H9c2 2 fa A/ L o0 AILAE B
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RAIRAREN-3 i@ T calumenin FFELALIRESSTRRS K/
0l ERS #HLEIFFER

NEERGEAFEFR, AXEH @I, 028000

BE: AMRUEENRELE L AR, RAARSG FTEDFEATR
XA H AR 2R ARG AEAG-3ZNRAE LEE (1SO) Fr
BA FUCHLRE B #ia 97 ROR, At A i W R OE SD-3 89T A RUC ALAE B
TR FEIERNE . R, SD-3 BB A MK EEAE K QAIEE
BALBERARNE, o BERE A FOAEL T calumenin & F#Y &4,
158 A RC LHTE A B 77 08 RO P 5 R 8 B B AR R AR AT

Wal: W EHEXAFARTE (2021GG0279)

Wl EXR gaRfFE4 (81860769)
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U SONAPLLTBEL E=d: 0k A
FEE BRR REH BEILAK

AR E RERAF IR EFR, AK#E #EIL, 028000

O SRR 1 R RN FRRGEY 76 R, BLs N 2 4,

A AP BRYE (CO, EmiEM) , WAHE (AMI%A: ZahE H+1%
DHEA; AM2%4 : Eab AR +2% D 20 AMA%A : 2 A7 AR +4%7)
M) , RIH 50d. It AT A A KA A IE S R B Bl
ERMKEL, UHLAERBERTD A AY A G RGEE, &
RERW: (D pEw#H: AM A+ 5 Ef 2 #iEHE T CO 4, PCA
AATF A T X — KRR PR AR B LR T i A A E
EEfLZEM, WS EEATF, AM 4 Bacteroiales 5 CO 4 bt 3%
AT 7.82%. AF L, Bacteroidia 3K 7.8%. 1EM A b A A T L
P EMRGE AR ENBREEN, REWRSH &4, BvEHE W
FE%, (D pERNES: T-HBRERT, CO HAf AM H 5 AH
PEZERF (P<0.05) , ZMLEEER (P>0.05) . AM A+ =367,

i EREEE (V, um) EMRE (VIC) HEm T CO4LA. RES
B (C, yim) (KT CO4A., Bk, MMRAMDPERTZERE T HHKY
REIEE, KEMEWRE, RE £~ HE

KW DHE; WY, BEEH#

Abstract: In the experiment, 76 healthy 1-day-old chickens were randomly divided into

£oWEH: EXEAMFELTE (31660726) ; WX & HEX BAM ¥ £ 4T EH (2018LH03016)
WINME#: BVL A&, E-mail: xuejiangdong@hotmail.com
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control group (CO, basic diet) and scallion group (AM1% group: basic diet + 1% onion
powder; AM2% group: basic diet + 2% onion powder and AM4% group: basic diet + 4%
onion powder). The test period was 50d.To explore the effect of green onion, the effect of
green green onion on the intestinal flora of broilers was continued.The results showed that:
(1) intestinal flora: the species richness and diversity of AM group were higher than that of
CO group, which was also proved by PCA analysis.Adding Allium mongolicum powder to
the diet can change the richness and diversity of microorganisms in the gut. The species
distribution in the order level increased by 7.82% in the AM group compared with the co
group.At the class level, bacteroidia increased by 7.8%. Adding Allium mongolicum
powder to the diet can regulate the microbial community structure in the gut of gingjiao Ma
chicken, improve the material transportation conditions, and increase the abundance of
beneficial bacteria.(2) Intestinal morphology: in duodenum and ileum, there was a
significant difference between CO group and am group (P < 0.05), and there was no
significant difference in jejunum (P > 0.05).The villi height of duodenum, jejunum and
ileum in AM group (V, n m) And the ratio of villous gland (V / C) was higher than that of
CO group and the height of crypt (C, u m) Lower than co group.In conclusion, adding
Allium mongolicum powder to the diet can significantly improve the immune function,
improve the intestinal flora and improve the production performance of green foot Ma
chicken.

Key words: Shallot; Broiler; Intestinal flora
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BREY L REOSEARNENM
e

AR E RKRAF AR FRE, ARE #EIL, 028000

WE. J& % 2 Y% (Cysticercoids cellulosae), X # % &, —f 24
TEEFERNAETEEFT A BF. — M b 4 & (Taenia sodium) # 4f
EEFAEARKESFEE AN, AT RZFNFES5EE. Bk E
RETRN OB BAZGREEMR, AR XA, w7 EEs. FET LK
AAR.BZRFUEOHNESH L EZNDZ W, RARENRAT EE
BRI W S R

REF AT TSOL18 f1 GP50 #ATFRAAagifl, FETHMAAEMMNE
EEX ELISA BAMEHITRE, E LM EREYEHE ELISA &N 7%,
BB Z T EE N RN A B — R LR R, #EZ T EE @
ERE 1000 B AN T, BHT cutoff 1, FEAZB N AAE R
REGE, BETNFE 5, GHE. X 2R s hEERFAEDEF LK
XRR, BT rEERED BT ZRAIEAN, AT AZR N T %EE A AN
BRATRFEE,

A RAEF UCP BUALAE A AR1C4, MK 41 % 0% KA #9 B A £,
UK, FF LT BT S B RS E ey % 2 or %% E AT (UPT-LF)
BMBEA ZHEARBEER., GRAES, MEERTUKHFRF. £
FAMBE 1000 54T, TIC EMAT cutoff B, RAZKALER
REWRGE, #iL UPT-LF 7k, WHEKEERY S TN 4 =
R X ER EfEEER S, XA ZARELE ARG R
RRELTE 49°CEHTHRE 6 MR, EZRTARSTE 4 MA, XA Z
RAF BARIFWARE . e 7 & EA RAKE. BIEFEE. B8
B4, SRER. KRR, REWRFEME, b EREY®FN LN F
bR ErMEETRET —ENEZNE,

ReEE: B EREM; ELISA; UPT-LF
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ET SMRT RS EEHIIST MR
4

ARE RKEAFIIAEFR, ARE #EIL, 028000

WE: ARG ERRSET B RERA R BF B ED S FEEA
A, AR SL. SR AME BT HA ] B 4 R RO A B A R M A
RH TR RESE, 2AAF 1, 3. 7. 14, 21, 35 f 42d R EH 4 1
FreEgE{E, A Pachio 4 F il F # A (Single Molecule Real Time

Sequencing, SMRT) T & 77 4 ] 452 4 18 28 1 16S rDNA 2377 Fr B AT |
Fatt. EREH, RIdWRBEEEAMTE-THE, MELET
e, £3RdHWRHEEITEE, EEFE TIdHERFRBELETRD,
B AL R . ANRITRAE, WETEE . 778 KHE B AR
FEREN M., AMAF L, BREBILAE. FFRIAAEMKRA 85
FREEFTd EH0F. BRBIAMAEAE 14021 HRWADE. & KAEE
HHEAES 42d SR, #1dF% 3d KAFE-SHE O157HT L&
THMAE (P<0.05) . &£, AHARIHMA, B4 E & 8 At
B 2T RAB A, XK R A A B AR B 2 T A AR L RO

R B e AR EE R .
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BT R EREERFESCH D RAIKRE FFENTAR
M 5 ¥k

NEHTREAFRFR, HEH #ET, 028000

WE: WILFATE (42°18'-44°30'N, 119°14-123°42'E) LT WX & Bk
XAE#H, BRENELLZHHAEIRFX, TAFFEE, FHETRE
A 1500 e E, FFESARTEEREREFEWE 13, £4
IR “ARKERE” . Bl TRBEAER, BIAFRFERKHE
TEAMNBFE SRS TRLE, PIEEMEET, HHH A FR
AL, Tk, WAAFREXANE UERBALEN W RE ALY
B M, 2015 FRMEHELEHEMR 56.8 7 hm2, & FKEH @R
47.7%., RALEAERET, BAAFEEXFEARAEFLEH (L H
FIR=1F) MRy & T RFAEAA 50%LL b, #F LHIEFHR IR EALHE
WA R E. E, AR EXREERTEFLAEHLEYEER GHRE
W B E RRAE, RA S K AR T EF A H L ER A WE FRIERES
we [ &, ] O P AL T R B XA R ) Y 1R TR S A A A SR
AR U AL E AR, RAETLE 3a, ba. 7a LE, RGEHHAR
AP Fra L o 2 MR M ERE S R AR E A B
B, LU AT R R T R R RS
KA. Eok; #fk; BRAZLHE; A% BF

|
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B TRNERETE, AEFERMRRNT N

NEHTREAFRFR, HEH #ET, 028000

WE: ERFRARAEFEZRIRT LA G T LE TR EZRAEE B S
Uk BESEERAX MM, RERATERSTWK, 7IREELEFEL Y
THEREEETM TEAS RN AR R, SUEERA AR ERK, Bkt
B, BT, AXURZAARASE, RETF W ESHE M EERE,
WA EFE, dm FAE AR IR, Rt E R RE . R
BAAEFUENDE, ARZHFIEREERESS, ERKA: £WEHL
D15P15 A3 & Tk x M2 Bl &5, H(E 4 5084.48 kg « hm?; 7%
HEEE, KBEE, Ko AR KERAEL A H A DISP15, D20P10.

D5P15, HE 4 A & 12.97umol-(m? ). 2.31 mol {m? ). 7.16pumol-mol™;

[iw

b 2 BEHEE AR AE S A HIAE D20P20. D20P20. D10P20 A4 #
AT, HESAH 2731%. 12.68%. 2452%; ", %, R H EEE
oF 4 4B & /ME4 A H I 7 D20P0, D15P0. D10PO A 44T, EfE 4
Al 7 28.67% . 47.96% . 43.50%; *F. =%, MR HE LT & & & x/NME
274 AE D20PO, D20P0, D10P0 A E 4 # T, HAE 4 F 4 15.37%.
30.60%.20.18%; "t . Z . = Hy A8 fig I = A8 4 Al tH #L7£ D10P15.D15P15,
D15P15 4 44 T, EfE 4 A4 13.60%. 10.10%. 13.62%; 44k %,
F & RAEM R E Y 15cm, w5 & % 306 kg * hm2,

K BIETH, &E;, FE; LeRE; B
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MEHBERERDRNERZRZERTFNSES 0
E&o

NEHTREAFRFR, WEH #ET, 028000

BEANTRANHABEEREZERZHERA T ENXR, HAEEEEER
AR H AR ISR, #MASEHEERFTARERELKRE. K
o xt 60 i A E AR E NIRRT ERMF2HATT R0
. MU, REXBKESN . TRG SN RES . ERKAL
RKEFRBERA, BRKIOLF AR AR ES T RABRKATH
B FENEHRA; KEXFREMMERRATHREANEREFEWX
BREMMBRA;, TR/ MEREA, 13 MERZEREANET, Rt
TR R L 75.472%; FILREK AT, 4 60 i AAFE K ERE 60 A
3K, EREEAMKLEH INARFHMHAEE KSR, X LMK A
WEHE SRR A ARG ERRMHRESE,

KRB AR K, KEXKRESN; TR BREOMN
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ERBEREM RS ERERR
BR

AR ERKRAFHNFEMAFR, AXE #iL, 028000

BE: 2BEANERMF) M ETHLEMEML., HILERER, &7
B, ZTHRNT R LR HA S AEENEE. KEFERT T MOFs
AL AR CO2 Hh 5 B 2 4T3 ke B 0 AR 1 o A R o 48 o R A AT 1 O R LD
&, #R-EWHRFFRES 2B E T8 AR 6 & %15 2 MOF 71,
HC02 5 IR A MM & B & IR B B B A& 52 31 A 9 RLA Rl B9 E & 7 X

M
Z —
(o]
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Fo RS EEN RO RS
I

NEERGEAFEFR, AXEH @I, 028000

WE:. WM FkF (Cardiovascular disease, CVD) & — /™ & @\ A
KERWE N EA, Ao RIS T ER A, OARNE CVD
PEL—MERF, ETENHIRIEARERE KL EZW (Total
flavonoids of astragalus, TFA) ¥ DAV CVB3 R ZiFF 0O HLRIE
WA B, WATREIECHRNERANF, A TFA By &35 F 5
Lk Ea ., KRHRXKXHANDRBKEEEZSH 5 mg/kg £ B
(Lipopolysaccharide, LPS) ZE i /NR/QAHLRER, 12h 54 T TFA #
BiET. /7 10d Ja, QR BN FoO R BUNRE, ELISA 4
M 3K F ROALER B (CK) | L ER % B (5] THg (CK-MB) & & #9 & 14 BUC fE
A4 HE e W2/ R A LR EF R MAE N Masson 38 WE/NR B
0 LR 4R AF 45 AR E s Western Blot A2l /N R/AQHLE L H By SOCS1 K
TLR4/NF-x B 5 54 & G R IAM A ABF 5% LI, TFA ZR QLR /N R
WK, BREOCNAFFEFLMA; L SOCS1 &K%, ##H TLR4/NF-
kB 55 @&, AT EMRANFE QM RE R,

RA: BXRERFFESLTE (81960735, 82160958)
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MHEE IncRNA SRS/ K2 SHER Y B REIBF R M
‘A, 4FFE, TAE, e
FEEE L N AMNEEAR R, BEXREEZLZRAR O, BN, 450001

WE . K444 5 RNA (Long noncoding RNAs, INCRNAS) & #8471 % # 4 4]
HENEEZRT LT, QERREAERER R GH. L7295+
R, —LH NTE INCRNAS F 89/ T3 13242 (sSmORFs) 7 LA 4w A5 A&
H M7 % o B B /8 BE (small ORF-encoded peptides, SEPs). 44T, INcRNAs
EENFH AN R 2R E, LR IncRNAs %Ay SEPs £ & F &
A aE MR R EIEE RS T AR, X AEE 6 A [E K8
Hob AT F, % 22,436 1 INCRNA, H 787 £ R %Rk, H4
AR B (MS)a#r# A, M 115 AMEFE IncRNAs F 57 302 43 H
SEPs, #t, 61 4~ SEPs EHERMFFAEERIL Z R KK, B
3D &AM T, I 48 f F A0 western blotting *f 3 2/ MR #E4T T RAE, HF
It E W B FMAE TR T XL HT SEPs Wy A R I, X RIEA N
Wb R % B SEPs. AR F 7 A RAE R T B v A 2 1
F2 R W B V8 E INCRNA B 42 B F, T EL 9 %% 25 SEP &y IncRNA &y 7 2 &
ERET IR

F4EiE. KekdE4 A RNA, SEP, A MH R+, FiE
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FREETIEEARGISEER ENFZMRY
7K K

NEXEREAFEGRFERELFIR, WEXEH #T, 028000

ME: FERER—MEAMEER S HELHENN, BARTHE.
AN, ETHE. AMEBEFIFNELR E TERZRBIBNREY
Fi AT REMENE—NG LT Ay, EREA ZHHE, &
FaRZMNEEZ AARAEAIRFREALEREZLEERZE WA RERU
REREEREWEGE, S TREAEAMNEAAEEZNINEZENL £EF
EREUETHFERBEFHHAR, BN FTHARRETEAHARHNE
W, —&MEITE AR N ARE (Tyrosine decarboxylase, TYDC) 4 & B %,

L4 & £ E R K2 A F CRISPR/Cas9 # [F 4 %8 # A & B A8 i
B TYDC #4THE, HESHBARRNHARBEETLEEREWNER, £
PR ERBARESHNELER E AW RERE M2 Nl B

2. # 2 B (Tyrosine aminotransferase, TAT) . & E B & % % b

2

(homogentisate phytyltransferase, HPT) , it # Lk B X FH K £,
HNEH*—FUBRREZNEER E ARER, AREEEFENERE
T S BRI R A

KW mE; FARE EEIR
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FEEMERFEHF
A,
AEEREAFEGHF GRS ¥R, AEE #IT, 028000

ay

BE: EMERFRFR—MEFRNED, CHAVERT EMFN S
MR, W UEAMFNFHFE IR, 2017 SR (THEEF 2 FRE
FROE) G 8 = MY RARSRZ — o R R AER TSR R &
Wife R 5 ANRERA” BRI AR AT 2003 Faa ey (L@
BT AEMFRETE) , N EMERFHERAZZ AR HRATA
TZERNERETA: SAERNENF, TULFETRENER
FAREFHENEARBIL, LFEFE DN\ MEEFRFF 4. ZE
FREMBUNA R LM MO ERRRN T 5 B ERF T RIERSE
& B R E R B AT oA, AR TP B & AR SHE P e lE , ok [E B An
AEENBET AW ENF R, MR TREEGHFH I EY
BN R 7= ol o 6y & 8] R

EMERFRUTENA TR, ARERGEEMFHNERM T EH R
EaIlE, MEMERRTHFE. T, oA Eew—T5/. 2O
NE=EFAGERES, GFEFNA(WALERA) FEMNKR. L&, 7
. pBA, AEAGEEFNARE ‘R ERANRENT, &
BedERERER ENATMCELRE DNA BRI 6 B Al & X
LA ENEL, URHTE R = 8 EUNTN, &
B R IE R Rk A R ) REEAT S Rt .

WA F N ENELEFEGERNFI AU FET BENEREF
AN KA EH WA AR, LA FELFANTRE, DNA ik g FUF
Flatr. &AREMBNRGK TN ERREM T ik ERAE
[T#F T, AARAEMELRFEFFRFERGNAXRD, ZUTTHE
FNRPCEELIL, RERBRMELRHRFFEIE— RN TEE.
KW : EMERS; HF; TARSE
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FERRIEE RO R RRTT A
#; 4

NEXEREAFEGRFERELFIR, WEXE #T, 028000

HE: ARALABA ) FTAENF FERETERLEERT E WAZMTH
B AXER T ERAFRX T X FRINE I FE AR wTFFE &% £
FEBM T HRAATHAE, AFERNAMBEEFRBT ERKE. ¥
()RR R AR T 0 T

1 EMEF: FHRWBBEELBFT ZREEMEFNIALR, MTRFET
A, SRRAE, L/ E238, THEKIR, #MEIFRIEE.
Tt MNIZERNERREN, B, BERXIFHMT,

2 . tRAR, mEEESFEFEEKSH, TR, BL.
ERHRKEF2PEFEEN, IREZ EFEREFLEEFNRIEE.
BERECREE, M FEEKTH,

3HEBKENI: FHKBI L FaPHER M. £F EHFAAMES.
RANKGNFT, cBEZFTREE. BE. LR, wHEEXTE, X
B, RAFHEFEK, FRERKTEHAHIERIKBAFEAL,
I T el

A% RIARK, GeBeXme, Kol FREIAARE, £
FRKE2EXRG, dTFRARIFRALSL, T, FRATHEKH
FHERIRE, IMERLAELR S, EFPNERRE ZRMAE, B
Wk MEEE TR ER.,

5 FW AT A FHHATH AR, FLRAFNMM T, ARAZF
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BRINFALSFA

=N

NEXEREAFEGRFEREDFIR, WEXEH #T, 028000

BE: REMEIAZ A MW S, GR B a2 R AR KR
B, N BEREEY, EE N EEKE, AR ERARE, BERAET
o AR B A T v T 2 B OEAR R M b WY 3k AR ER, JL T AR AT
AengRrEEEM. €NZBR/2 A TR, TH. 2. F&, HEHF
DEEE AR T EEE KA E . BRI E R ETE AT R X R A,
EHALHNERSGHANE. SEararams k. 2. EENF K
o R BFARREH IR, HAT G b R T &R R AR e A
e b B AR | AR A TR Y £ B SRR B A R AR A AR TR
REFER. RS BITRERMTENEF SERAARATEF, UH
AL BRI RAN R ZAV AR BESF . E AN EL, SRR
B, ER AR R A KSR P B R S 2 R BB AR, R SR 2
K A X A E AT N M A TS S W E A B
EWRE, BNAELE. SmiE. sk, SIRENURERAERT
ABZENE L, ANFERFEIRERE., REREFMA WA RN
G O

K. gxl; FRAA; fRTR
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BERR PLC2 BRI X EERRIEF K B RIS
F RS
ARETREAFEGRFEREFIE, WKE @, 028000

WE: ERREEZN N2 —, BAREHEFNE, LFREER
HEREFHEERE, HRERLFHARNERENREEFEER
B, FAREAPLC EEREIHERLTFHNAT . Hit—F 5 ZEMR PLC
A Z ik 7 HY PLC2 I E BMRALF A7 PRy aE, AZR T E Rt
ATRNE S & A R FRm R &1L, Rit— PRIl PLC2 A H B aE. AT X
MR FRERANATEA: HHREN T3 R PR RAUF IS
AT-PLC2+3EAT £ 4t I, %5 R KA PLC2 % [ o3t R34 7 4 B AR 2 0L 79
RFEE. MESWARURLA, ARWAT, ENEFNEET, 2
Er R AR % 2R X R IR R A A AR AT-PLC2+3E 4T B R PLC2 £
[F 7 K. 2 & PCR A& I K BH : BF A RV IS S PR T R 35 B K PLCs KR &,
T E MR PLC2 AFH AR RIAEK P RLEHE L, AT-PLC2+IV ST
NATEREH. GEARPEFERAEL, TRAPFEFEKR AT-PLC2+
HBRKEEHK; PHAREEEE TEHARENK; FHEATAEHEDE
DT E AR FHEETABHEE D TEHEEEK. RFRE 8 —
B AT E R PLC2 A F By sEHAT A 78, MBI B HAIM AT R L R R kLR
K, EHKF I RARATERE R LR, R#E—FH K LMK PLC2 £
EERALF X B TR B R BRI R A B R R Rk AR,
B SEAT B BRAEL PR B 2R 2 S AT
K. BR, LFLHE, #EH, EEER
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AEMNYC EH 64 BHiEPHHRIHR
EiER
NEHEREAS AR ES RS, A%E WD, 028000

WE: EAREMT, ZRXAJUA A 2R 2 M R 4 X R e it AR
Hop @i BeEeh g KRR RIE BB R TR G- 85 R (G4) 4
H, A KEWEY B S LELH LA RN R %
B G4 T REEV AT 70, B R T G4 B9 TP 5 2 T A AR R AR E S5 K B A
WFRABRRXRET, EARERERTRXEEERA, GFBE. LR
GhRA. AMES. AREH, WC £FETHELEZGRERLRE, MC
ERRGEREF YRS ARG, kAN, FothiEnsE, LESH
PPER KR P AT EERA MVCEEF G4 EHMHART—HR G4 HR
MR, RO —EHRAEH, WC EEE 4 GC, a4 tmfENmy G-
WaER (G4) R IX 8, T E MYC EEE F G4 Wi 5 MYC & F By &k
SoigbER E Ak, Hitk, EHMCEEH G4 LN, B REE,
BREAMFERAGEERR, K GAEN ALK IEITI S E R
RGET FoN R,

KT G-IEER; MYC X FE; EFHEE; KRET
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https://baike.baidu.com/item/%E5%8E%BB%E5%88%86%E5%8C%96
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R MRt B AR B S AR R BRI
HEHAE
ARERRAFEGRFERBFR, AKE ®IL, 028000

FE: 2AETEAREL D OARRX ML —, &N EHEXA
REd, bEHAREMFERENEIZ AR —, AREBEGHKX
BHEA, #E, REFE+2%H. ZAETREHRE, LEZME
KRB, EEXLRHSLT, T ESERTHEREEZBH, BHEMERE
TR T ERA T ZATHEFMEE, B, ERTETHAEF.
Zhr, BEREEFXATTHEXARKENZELEFMRERXAEZRE
%o BEl, EBASRTHHARERZURIEES N (HBH, XEFRF)
A RENE A E, BT RES A R MER D . MR B AR K E
TH B REAREE, BEHE. KARE. 22T F, T/LF
RUZET T ZRE, AN MR ZHRREA, SERREH
RBBRELL, R ERR M AT L E R KRR TR R W,
BRARE, MBRERECEKCH ZA THIRXRE . B 5 B %
MATRENREANEZEZ G TEZMAEER EF KN FTHEK
BL, AT DAYR 55 0 A A A R B AR AP 1 R, T EL RT DA B 3Lk rE s R B
R, EAFTERHEE. B AR E AR M kS E B AR R
BT # TR Bt By A 7 R R R R, AR R M A ACER B R R
BT R B TENAE QA ZER AR T E RFL, MRER
BARE, AARTED. BEY. e, JAARKE. BIEEHEEF
KT RAET. MBREEMEA, BFER. RE
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Wi Bz A AR AL R R A AR EC 5 YRR
Lo

NEXEREAFEGRFERELFIR, WEXEH #T, 028000

WE: AREABEGBEFAME 0 R, ARHF 5K F w5 % 2B 77 #
fhth. L (IRBEE)Y RHAME ST H&4#, 42 HEFRRNER,
DB 7 i, il £, RS ERNANENERE, B R
B4 E A BLE, XA Box—Behken ¥ /04 AT (L BB A, (£
Al Desigen Expert 8.05b #fr#t 47w i & % 24T #RKH, = oiix
LT A AR E N 3. 17%, MR EY 3.22%, WA ME
K T7.92%, EEWAMEN 7.32%. FAKEATT, RE&RSMELET 86
4, WAERMRETFBRmIT N ET aE> &> wiE. AFTK
ETHRARNT AL, CERESZHBERETEL, XES &
B, YEEGFTHFTREEFARET AU

KW AT AT E; ZRBEFAM; Box—Behken iXit; REWFH

-62-



& B E B A S S 5T R A NE T N A R SR
ZFHE
WEREREAFEFAFEFREFR, AXKE &L, 028000

BE: HEEI Y, cEEXRRETAREE, KREE, BufHE
HTRRERE, RARERNFAM &M, HEFEEMRATREY
ANE, wHER., FERRMTELRES. FERAAEH. X,
FRRER . LA, MFIHEELHELE. REEE—XERFET LE
P E = KIFMEATE, o 5 E R EMP RR BB R =S P R Ew
BN R K EFRERAN N UREENN &, LA
BT WA FE KXW ERFT R FEEA—MERANERGRHTA
B, RERBEXERRAWEIAHEEME RONREHRET 7,
AHAAANARERBEEARFETHENEARAETENERKRFTAEE
B E K, RAFEFHHNERAMEREASTGE, AINKTEGEER
REFHNFRGN REAEAZIHEGE RN EEAMFER—KEGHE
BLR RO A BRI, A F K R TE B AR R o R AR T
K. HE; HER; REW; %0
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HFLRRACIEATRE cy | A ZE X450 M 82 4% B AR5t £ B
A
F#%

=
NEXEREAFEGRFEELFIR, WEXH #T, 028000

FE: WEIFIRREMIRE cylA £ F XRS50 £ A2 B 4 0 T
AR R R TARINEE A4S E i A B v 4R B BMC-T) , AU 4
FLAR K 2 2k B EF A AL E #k (BME1708) A1 cylA 2 F & % & % #k (BME1708
AcylA) B B8 E R RSN AL ERE RN, AR ERE
P HMENE, Gt A~ [F Bt (8] BMC-7 *f BME1708 #2 BME1708 AcylA By & "%
RR B ER MR A WES, BREMEREHFENSEN,
F 48h B E ¥k 40 i % BMEL708 09 & % = fu A vk 48 40 4 A 4 256% A 2.3, T
% BME1708 AcylA B A& v 2 A0 A v 48 B - 7| 47 50%40 5. 5, Bl A& A [A] By
— s, BEMEITET . 5 BMEL708 A8 %k, BMEI7T08 AcylA # B
AR AR S, KRB ME cylA XEHAHMNEMRFH KT E
W% 2 i B A A F B — R e O E 4B L, JF H BMEL708 % BME1708A
cylA EERAMANFERENE, RAEEZERAMANTE— W
“WEIR, X—ARTREHZBFARE I ENFILRRERE. #iE
M- F AL Z —,

R FEZERANE; ERE; BEER
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oS HH=EREH 2 BERRARONEERRH IRS1 &
PSR LT
KER
MRS REAFEGHF SRS ¥R, AFE AT, 028000

HEEREEHRSE W RS MRS RE LRSS 8— ARk
o, WRaT RAEEE. BIFfZa R FLE nEER. XFR
i1 BB 7ok £ & 24T IRS1 A FHy DNA F A KF, DI IRSI
AEF DNA FENATESHi =86 2 A RmIAE XK, B4 H
DNA FEMAERHM =B 6 2 ABREAFFNER, Erdmdm=
BEA 2 ABRBENTHEE, CEEAXEEN DR EREZ BWERR, X
FER2ABRENFNAREAEEZR, W ARG K 2 B8 Rom ol
EELRER A EEW R FILRE.
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BEREEEXERE RcGST-F11 Fkaiik, SEEKREXER
EQSHh
FAE

NEXEREAFEGRFEELFIR, WEXH #T, 028000

BE: LMtHK-S-3 %8 (Glutathione-S—transferases, GST) &/ %
BETHEIENN S EE, BARRYIEE. #ELFRMAAM
R MM AT EMUARAE £ W% L Ao ab . AR B A w1 # AR
R E| ReGST-F11 4L, ZKEBMRF 2R %L, BMNESERLE =
KA R RAAE %, B it W ReGST-F11 £, #Ex B ERGAMIKR,
fFamEEKFHFIEGRE. FAXESE TR (SPR) £EAR
AR N E R B E & 2k ReGST-F11 B4 B 6 & &, 4 A B £ W 2
2 (Y2H) BAEXM ARIEE G B LR X R, §EA RGST-F11 &
EH TR ERILE R AN 6 RRE B TG K E RIS § 452 E i
5o A

) # pETM13-RcGST-F11.pHAT2-ReGST-F11 4 — R 7| EZEH & G &
R AR, LUAMATHE BL21 (DE3) A, A IPTC AR EA&Z AR,
LFFEMH 0.1 mM IPTG, 37°C. 220rpm fk % 7 bh if, ELAE A
A, BBRELET AN H A His-ReGST-F11 EAMEME, I Y
LL8M Jx & (pH8.0) & A& M, 20 mM Tris. HCL, pH8. 0, 500 mM NaCl
BRAEMERE, EAREEENN, ZELARONERERE. EA
Al FR#®EMFg FifEM#E—FanEa, KARELEAULRY
AfFrE, ANKEEAmMZH. RARDFERLEEEAE A,
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] R A K K R & #E 4T His—ReGST-F11 & W AR & KK, 4 &
KM A 100 uL, EEKREA 17.31 mg/mL. #H&EMH 2L,
MK 5 & A A AR 50%: 50% 51 25%: 75%, JLIERI A 20 %PEG 3350,
ZoRiR Ay 0. 2M BLER % (pH 6.0) Bf, His-ReGST-F11 &4 = 4 X 7
THAERFHEEVSHAERRESRY, EAME. 2RRANEE&E.
B SPR # A # 5 ReGST-F11 48 & 1F Fl #9%& &, L ReGST-F11 X%
EREEREES, £HEB 22 MEEERAES. Y2H 2 M ER, 4
RcGST-F11 5 ReRBCL A& 4 A8 & {F A B, ¥ £ I &t 5 55 & QDO/X/A
(SD/-Leu/-Trp/-His/-Ade/X- a —Gal/AbA) biEMi W Z 2| ¥ %, iF
B RcGST-F11 5 RcRBCL & HB:AH EfE . % & RcGST-F11 5 RcRBCL
4, BAL3-PCARMERTIERR, HMPHERTLETRZANMRE,
DL ESER N ERERE 6K N TALE FCE RIS 5 A 8= 43 a1 A
5 Bk ¥
KW B AMHE K80, REeddl, aEeK; HEEA
v
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ERI5EE B EE ReOMLA2 SEfESRIAH xE

IMEE

NEXEREAFEGRFEREDFIR, WEXEH #T, 028000

. A¥IT ReOML EE R Fo0ER, U BE=SHEK MM, Tk
45 ReOMLA2 R E R X FF| (CDS) , FHxtFrid 2| F 7| st 4T £ W15 B
AT, M T EEALE TE R ReCMLA2 £ FH AR . 2. sHE S TR i
B ERA BN TN, R I, ReCML42 CDS KE % 597 bp, %A 198
NEAB, BENTEN 22.2Tku, 8 EN 4.55, THEEEBLEHIE,
BERFI —KELMEH, ReOMLA2 EETEBRH - &E, &
86. 84%. qRT-PCR 2 #74 R L or, NaCl A ¥ 7 ReCMLA2 ER F kA& E I
ETHEE LS, ReCMLA2 W RIAEAZE Y 12 h W& E KK, Avf
oA 8h Bt E &k, F b, #I ROMLA2 EHPE LG THERRESH#S
PREEEA Ca2tE N HMA ) ZEERRAEE, LA &4 1KE
EBRRBFFANMZENHLRESESEENERANERANLTES TE R
EERY, H—REAREEETER, REREARA Ca2+B9kE
e HATEEES; AR E T UE I Ca2+i8# | Ca2+% . Ca2+
HInfk, Ca2+ i thAn Ca2+% o & GF®RA, X A 2004 g7 3247
K BK XEEEE: Wi, 58T AMEAR
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EEARES (Ca) KB R EEE 29 BEE RS RIES
=

NEXEREAFEGRFERELFIR, WEXEH #T, 028000

WE: A REREALEE, ERA R AR, Ritergsy, wk
BRES (Ca) K i B 0T 29 £, X ZFIHATENERF AN &
R Z A, CDPK29 JF 7| 4K 1904 bp; & & it 19 & B K & 528 /~; ReCDPK29
EEW S TEH 9. 74kD; FH 8 (D) HE 6.21; ZaLBEEN,; FAM
HEAGE, BTEAMES, ¥ HE& % ReCDPK29. F A DNAMAN #0# *
ZFF 5 HCEYAER T I HATRRE AT, & R B E KRR FHEY
B B JEPEAE Th% A b, & B2 CAMK K ik 42 8B/ 7 AU BR B e 18 1L 3
& RcCDPK29 2K ¥ it # # Sma I 5 Xba I BE47 2 S 805 19 38 7 7] &
K, fl Sma I 5 Xba I 247 X B 7] J5 5 & 38 84K pCG-3300 E 8. RN 2
7 RcCDPK29 B9 & 35 84k . A Ht % 4 # — F B 70 CDPK 72 B AR 3 28 19 9
AL 52 BRI 0 A

K43 B Ricinus communis L.); 45 (Ca) (R BUE G BE; £ B %%,
KR RFELSN; RBBAK

oA
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DB S S SRR A T 5T
F RA

NEXEREAFEGRFERELFIR, WEXEH #T, 028000

ME: RFARUDEIEE R R T HSMER . MS Sty EmER
A, EMS EmEAE B B M RARE R R, FTR T EAEY
MEMDOUERELRERREGEERRNTH. EREA: MREH
HPEREMBREGERAEREF 2,4 DKEN0.5mg *L-1 B, FF
HIRRRE, PUERLERGHAF SR EFRERES 6-BA IRE N 2
B 2.5 mgeL-18, MR RRE. FTEFEL/2MS ARFFERE
PARBRES, FHAR 2-3cn BREBER, BRTEAGER(BA
e EA=21DF, BAETKHREF. AFARELT RN IL
KHREEBERBERR, AR RO REEZNRERMR L TRITEA
BT ELER,

K DUERE, AYUEH, EHBL; BEUBE
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EZRR PIP5K11 BB % Lm BN RIEFF & B RIFNE
X 1
ARERRAFEGRFERBFR, AKE ®IL, 028000

WE: EREMR T ARz —, BAREHEANE, LFR2EH
FEHEHEMAHER, FAELUFATARGERTEAEEZR N Lo
FRIHAA R &, B PIPSK11 EFE5HWFREMEA. RRALEK
Lm BUMEVE 2 AT 8L, #E PIPSKIL EEEEMRILF FEN kL E; @&
T B iR PIPSK 5 ik B9 PIPSK11 2 [ 7 IR 1 % 34 4 5% (0B 46 b T B A= A4
BN, X RBERANEFERET ) FAFEREF RN, #
A7 A TR A B R LR O oF B AR R 38 8 RORT IOL R AL bR B R R S A
R Rk A R BRAK, JEo AR A B AR ERAAT RN, &
EE S EEFER AT ER ST EE . ERKH: PIPSKIL £ FE
B TMRFMR AL TAENS THEN RAEE RS, £
167 KRR = L AEE 0 — 5 o BB AR A R I8 B R e R EATME R AL T
oMM E R BN KRB, EREALTFOTHARRKESRLE.
* PIP5K11 % AL I o AT RUR L &k, #% &% PIPSKIL ZH Y
TRAADRAPF SRR, EE—ERE LWHUFFMEEWEK
UBAK., ARBIAE.

K: EAR; PIPBK Xk £H; ImBMEHER; LFAF
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BEAk PIP5K6 EEXEMIEF £ 8 RN
F B34
NEERGEAFAEGHFERSFR, NEXH #T, 028000

WE: EREHE AWM Rz —, BAERBHOLANE, LFREH
FEREMAXHER, ARALFAFARGERTEFEERE N £
=R HAA % &, B R PIPSK £ Kk (PIPSKs) SHWFREME K. A
7 UL B IR PIP5Ks 5 PIP5K6 #k [ 6y 3 gk, #7227 % & B e m ik R A fu it
RBRE, FENUFFFPHATTRLERSE, FREH: FRARENFER
T3 A& € 3% AR 4 AT-PIP5K6 3T PCR A2 ll; 7 £ & PCR 4l 4
RAEBA AT-PIP5K6 iy PIPSK X ik EFH At Rk ER AR L LB AR
WEAHAHE . xT AT-PIP5K6 #HAT A=, 5xfEAELT %
K E AR E L A K D F LR, PIPSK6 & B Hy I kA0 4 5%
MEBWHEKURLA, ARMAT;: ENEIEKKH GH PIP5K6 £
H ik AR MR AN E RN ES W AEKURILE . ARWEL T A HAD
FIRKR LG, EEFMEA PIPSKe £EE#ENE R+, #ATRRELRSE
R R # %Kik, ¥ — 5 HiE PIPSK6 & [ oY 4 47 % o fk

KW Bk, LFAF, EHT kA
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DSREEENTRIEN R
TKH
ARERRAFEGRFERBFR, AKE ®IL, 028000

FE: AR IUREUMARBEANDH, T+ RIEEAERHHEMN
DLBR A P S AR B I, 48R D IR B E X T B e oy A 2 S5 AL
i, B IR By R R BRI A T B AR, AT E N ARG,
HAATEAAGRETEEBESNERMER E TEMEREEER, £,
HEMEURM LR A EHNEHBLS, REMEZIKE KR HE
¥, AMAEEETTEN D URRENERL TN ERNR AR,
M E EBNF A TR BT RN R DR E X T B oy o R
K DKL, TRENR%
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STEM B BEATHEEPEREFRFMR
B
NEETREAFEGRFEEELFR, WEE #T, 028000

it

FE: +ZoHFA, RETARUERR STEM RHEFFHAFTEX; AH
£, BE RGBT BRZ S EE, FEKE T U E A AR
B H STEM #LF, JriE) ZREFREIAFEREWSTENH T, (FE5
FIREATE (01T FR) ) K “EMEEFEAREFAL” BB R EEL
BREF, EAEAFENF IV REERER, FEBAEETEHHFF
AHTRFHRFEATALE, BAMFEAL, RUTELETFEORST
Pk, FIE42 LK STEM ZFBAEEREZ —,

KW STEMEFER; By EM; £EMERF: FAEe
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BRI EFIES ERR ISR TR
B
ARERRAFEGRFERBFR, AKE ®IL, 028000

FE: FER, AMIMIAF WA AR S, RPN —F LR E
KA w, BERSEL T RARSEFENE LS, GHERH
EFTERT, FREDGAAT ERNE K PRED R XEL AL
FRBRLTHRABGHNRFTER, RAGRTRINERETTZ. &
TR REREIR BR K 89 R AL

KW BT, £ 17 EREL:; REAK
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KT FXEEYRMRERRRT
B3R
ARERRAFEGRFERBFR, AKE ®IL, 028000

FE: "EXEARTEHEBERREFEHZ—, EREZHRXAREZNRI
FREMERR L, AN H L MHYREAT, ERMER, RESEE
Fi. A A R EEFS, BERAEARTFRER . Li#R,
ET.HRERKERMA, LFEWULENEERRBRN T HF K
TR R EERNEHRAK S FF TS ER®, £ XANHELIEE
YEATRIF, T E R R e A A & A R £ AR LR S L, RER K
ERARA DA EAT. FEXERMRRBRE L. XARTE, HRR

e A Rt RERRANEN, FRENFENENLRAE.
KW 7%; HE; FERR; KARREEZ

=
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FERARMESEEREXMRAS 2 BOME
P 5
AREREAEEGHESRSER, WES B, 028000

WE: FREAMETHFE, BARNTEZ 4. FRALERE
REBR. B4EMENGNERE. BREMAYXH AWML ER, &
EENGANE AT RN AZREWEGEREWKY FAH L& 21T
&, A AR 123 ik (BT @ Fc, 66 8 ) MREIT ARG 2
B, BREAAEAMPEREREGEL RS THARMA H2MAZ MR
TR EeEEZBENERMERGESMHTRAEREGEMXEIN, EFREHA,
T 123 MAEMBE, REMBAbHEMA, M REE 6, FEMATE
EltElE. HAEHGENEERFRREM AR ERSL 16 B =
SERBEEAOR, X DL EATRHEAT HPLCMS M R R E AN R EH 0 5
RIE FM A R B IRATR A B E TR R A R AR, FE T R R A A
WU E A E, RILFE. LER. FTAERS: TEXAET

A A HIEER, EERARSE, AHF)ERLEHER, BAEHK
o, 15 REFRMBHEHLER-3-0-LFHE, AHFFNE 1A
B

K. Kk, KEW, HAobE

=l
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REEFEREARER
T=#

NEXEREAFEGRFERELFIR, WEXEH #T, 028000

FE: REUZ—XEZEZFETLEETHNEE, ARV ESHFENT &
SUXRUBHAETFAREERER, E UM T EEm*E
E, BT SEAEMNELNZEIRE, AN, REEE5ETH
BYERER, MR T — MBSO EEARR, TFR, ARABSH
BERAE R T oy 3t B R EY AL, BT S A B A o TALR], RS A
fo. ZEAFEMAE, AHREE L EERRERJAATITRA ST, D
AR AR Y TR DA R R 3 BRI A, 8 B SR EAHEAT B R
AW R TR MR A ERKE

R REW FEBER EEAEF
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EYPBARERUHTFLZRFIRA
AES
ARERRAFEGRFERBFR, AKE ®IL, 028000

FE: AWFRERER/RFHFIRLATZHRA 1. ZERK: @
RTREH L L EFHRA, 2EHARAREFNEIL, FREAARRT
HEIEEHATIR, HARENFER, AWML R EEM NG £,
EEMZEFEHAFTETRENERL. 2. BE: HEIERA X
KE2FREMUREZZ AN AU ERNRER, PHENEFHERK
H, FREHFEMRR TR, 3. LERSE: EHAREREZE, £
BEUREZHARENEINL, IR KELENEIER SR E, ZHE
BN E K. FERMATHE L, REFLEORNL. FLESAAEHEAR
AR TR, B M FORUACE, SIREDRHTE AR
EMmREK. EELWHET, ARE. . fLRENENT.

KW BRRE; RKERMT; BTRE
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RIERZFEP CBF (FSHI5 FiiE
#E
NEEREAFEGHESRBFR, NEE WL, 028000

ME: A RRFE N EEAE S, RALEGATFHHELE,
HATRETERBEDTE. YHEWEBRER, — R 7028 R F 5 F
KR DI RS, RS E R EA W E ., =4 CBF Kk &R
CBF1-CBF3 S BxHEFIEM B AR EFHAMNWE 4 T4 €K 8. Tkb Rk, A&
B cbf1,2,3 RAIE I 4 tA3E B cbf2, cbf3 #1 cbfl,3 RE KM %
T8 FGUR, R BA CBF 2 [E X438 i £ X FH#, 3 R I H 2 88 TR CBFs
EEF SIS 2B Bk, ARG, T (FHH) . HEEBX,
INEL REFEK (EXK) , XKW CBF £ B4 fobh 2 3 R IR 8 7 B0
W1 BRI £, CBF £ H M RIATH S COR X H M &,
R EIARE.,

K. LM CBF; o F W&

14

*
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DSREEE SRR RIIRMBIE Rt R
il

=
NEXEREAFEGRFEELFIR, WEXH #T, 028000

WE. 4E %, DK FE (Cenchrus pauciflorus) F#& K| # (Solanum
rostratum) FAPSNREYERBITTHATHANE., T, TELF LM
B SHR, 1 REFHK . EETEROARAE, RXNEWFHFE,
NENH, URBEREETEE G0N T ARER, FREERRFR L
ERWEETH, UHMANGENEERRREEMERRKE, 1. £
il AMHERHY—FEFTEY, BN TFFER, £HERARE, £K
EERAE DUEREL QWM TG, ERlHehENE4E%
ERMNEEDNEERLERER. 2. FINFERE: RWHEARNTIN,
DR F & XRRIENE R BRNE LML, 3. ENNE: ©ll4E
TS EEENET RENAEMINE, £ AR, DUERERA
CREBRMBREEN W, BHEERRNEYURB RS ELA A
ARAERITLEHAENBEFHERBETESEK. ERMME S H
o, BIRES ARG L W R R EYBHELEN. REHLERD, 48
RRENRRAWERZ —. 4, §HIE: PREREFELAFHELR
A, KR, #HE, AREHHETERT &, HEFOXBBEEA, TH
FANETRE, BT NEHHESHRELAETE, ¥HEKA. 5.
B TRAAL, WA FEFRETHIE, 2 EERBRESRTR
HEWETH, RUBERRGEAGRERERARGE L.

K. DWFEHE, WA NENF,; ke
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SIBENF ST ENNESERBRENBEEXERFIRZ
e
EEREYR
WEREREAFEFHAFEFREFR, WKE &L, 028000

FE: B ER 6% EHEF L TREHNEZE 1 S HHERS
TRMNERETRESHREENTF, EANRT RO ENELF T
THHEEHTONALRBERREABENFGAEXEIRRE HZT 5
BRI A e EA X R EE RS XEEFE. £IT lightcyanl #
S o [B] B R B YA TR % (R 2L [H] RePYL4 3t & 34 o 2 H BE AR e AR o F & 34 DA
B RMAR AR, SRR GRALRE, BRI F & R
LLRcGSTUS A4 X A& B AR GSTU I ik £ [ 5 6 /48 i &% P450 £ F & 5 T R
Zrr R HRHNNGEABERAEEERLFTRNEIRE, B LA T
LERERZEIREA G E A EY R A TEARI R, RS
B 20 il BE SR F L N T PR R 0% B0 AL B R B A K B DA R B 4 LA
fio Moh, EERRFHEAT, TREEEHLTENFNENELN
&= LW o B oRT-PCR A R A H #AT T IoiE, AWEET WF5F &
AATRIE S R,

RRARBAEMNT GRAERENPTRA, TET HR I FRE T RKE
BT, ZATLAREH. GERAX. 2REHQTWE %46, A
I AMAMFA BRSO THEET A AWIETE AR R R A ER
BERMENF AR RET FHOAA, Y EETRE—FSHARGEET
P TEERET LR,

KREW: B mEENF; BREA
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HBZEMRIEEE S B X SIREES 1
7K I
ARERRAFEGRFERBFR, AKE ®IL, 028000

WE: XLEA (Larix gmelinii) B AL H X B 0h #mt A, 7
B ERNREMREFTNELTERZAC AR A UAREFEN AT EL
oA KX R E A A X &, XTI EAERE, RAZRONMEF
EX =R B E RS E T2 A8 (F D AT 94, HITat
RE LA AR R WA IF XL ERE “HEF 7" G &L
EAREB A IR EAAKR LEEHATH A A, ERKHA: =0
X[ AR EWFEREHERRA, BERERAMESR B, AXX =K
BEBRAEETHRAEZEY AR, FHEEE LS, = MIRH
KELRUESEARA—F, REERERAERIYE IO F#, HE
HEREZRRA, B EZFTRBHERERKA, HEEKRLELERERD
ANEEE R E MR WAL D TR T X BREAMR AT EE TR EESR
RE T EMER, K9 XERE 5 E L E WY RA NN AKRE £
KBEHETMEX=AHR A EEREE, W, = MR FFEKEL
BUEXREAMEENEESL .

R XEFEA; BK BE; KL
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ET 4 ZL BRI IEMFTKE esp FE B per B ELISA 85 ERIE

T #
NEERGEAFAEGRFERSRFR, AFE #T, 028000

WE: AT EIL—MFIRRFHRED B TR ALIE ¥ ik, #t—F
BAFILRREITE, AFRAELY HFIIRREFRKET LB E LR
(esp) W, 5 pET-30a #HEMEEHRAHINK, FEEAMTERZA
%0 M0 BL21 FHATRIA, Bk G espZE, MAREGHEHTE, &
AR &, S A FLAR 3K 28 I 3R T L AR B[] B ELISA 77 7%

R FILRR; ERwrEEaEE; FEExik; (A% ELISA
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FEREE 7r & BRI e K HL 3o £ Bs B X 158 B B F 4L 1
BOT

NEXEREAFEGRFEREDFIR, WEXEH #T, 028000

FE: EREN KA/ FRAT DOEER, T oA BLERL. A,
LB B AR S G B ER . AR, ZBERE & &, FaEREt
R KL R RE B A LRGSR B ALY R A AL RE T o ARSI X
e Ea E, TEER T EREOBEAER L EF AR, BT ERS 2
HAEK BEAT A, ARGUAN. R IZ A 7 DLRE By (X4 g An A X0 &
E R, A BB B R IR TR N RS

R BB EKMERE; RENE: AL
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BREMMPEARGENFHRXARER
1% %
MRS REAFEGHF SRS ¥R, AFE AT, 028000

RE:RARENF AR R ENFR T AA S (WER. Za R, K# -0
E) M, R AR R AHT (i, FELMF) SH)ZFAMEE KRR
HNEM. AREMFAEEVMERFHA. WHERFHR . AHAFH
K. BEORAFHRT. RBAFHRE. BEREMRRFA. & RENF
HRA.RAREMEFHRF. KEXEEZEHL RTENFE T AR
B 2 O T AT T R

KW RJENTF: TR0 PEY; HFEF®
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B NFYA BERKNEESENERES
1 57 48
MRS REAFEGHF SRS ¥R, AFE AT, 028000

WE: NF-YARRXETEREXETY, B FHESHEgE, Gl
A, R AR A . IR NF-YA £ BR P RO 2 E A, DL
BRR A AR, IR 3R 45 NFYAS T 20 9n A0 [X 5 5, 26 T B A R L 038 &,
ot 4% B B T 5\ EAT A s B ¥ AT, R IR, FIE PCREAFE N £
# 5 i 18 A6 % B NFYA B 37 F, 8 3€ PLACE 7 plantCARE X¢ i X 1F F 7T ¢F
T -4, 46 R B8 NF-YA ZEH B9 )5 30 7878 £ A-BR4u 30 418 % B9 X AF
R ote, A#—FHRTEET ERKE.

R BAR, NFYA, B3 ¥, MER T
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ESRGREMAXBRNYRARSEE
il
MRS REARFESHFE SRS ¥R, WEE BT, 028000

WE: £5RGEREARBARRIT, TR ERZARBAWNEAMNRE
F NRRENERBITESRAGMS  EXAGEEXEERZ ¥
MMFRORE, BA—EWEN. REMERTRED, XA LR
RRETNEERE. ARKBRESRVAXRABRETZTH R, AEREE
HERAFRBTIXFARESERARGEENRS AKX ESR R
PR ARBRENERE  ES AR M AKBRAAKERERTT
R, FHNERERE TSN H

KW : EXRGEE AKEE; RENR
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Abstract

Background: Colorectal cancer (CRC) is a heterogeneous disease of the intestinal
epithelium, which is one of the leading causes of cancer death worldwide. The gut
microbial dysbiosis is a risk of CRC and some bacteria have been reported as potential
markers for CRC diagnosis. However, heterogeneity among studies with different
populations and technologies lead to inconsistent results. This study aimed to identify
universal microbial markers for early diagnosis of CRC.

Methods: We investigated six metagenomic profiles of stool samples from 285
healthy controls (HC), 116 colorectal adenoma (CA) and 324 CRC to identify universal
genera across different studies. Random forest model was used to construct classifiers for
discriminating CRC from HC or CA. Wilcoxon rank-sum test and spearman correlation
were used to identify Kyoto Encyclopedia of Genes and Genomes Orthogroups (KO)
categories altered in CRC, and significantly correlated with universal microbial markers
and mapped into functional pathways.

Results: Six and four genera were consistently altered between CRC and HC or CA
across populations, respectively. In FengQ cohort, which composed with 61 HC, 47 CA and
46 CRC samples, a RF model composed of the six genera, denoted as signature-HC,
distinguished CRC from HC with an area under the curve (AUC) of 0.84. Similarly,
another RF model composed of the four universal genera, denoted as signature-CA,
discriminated CRC from CA with an AUC of 0.73. These signatures were further validated
in five metagenomic sequencing cohorts and six independent 16S rRNA gene sequencing

cohorts. Interestingly, three genera overlapped in the two models (Porphyromonas,
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Parvimonas and Peptostreptococcus) were with very low abundances in HC and CA, but
sharply increased in CRC. A concise RF model on the three genera distinguished CRC from
HC or CA with AUC of 0.87 and 0.67, respectively. Functional gene family analysis
revealed that KO categories which were significantly correlated with markers in
signature-HC and signature-CA were mapped into pathways related to lipopolysaccharide
and sulfur metabolism, which might be vital risk factors of CRC development.

Conclusion: Two RF models based on six and four universal microbial markers were
effective and robust to discriminate CRC from HC or CA in cross-cohorts, regardless of
geographic and technical variance, which could serve as an effective clinical indicator for
diagnosis of CRC.

Keywords: microbial dysbiosis, Porphyromonas, Parvimonas, Peptostreptococcus,

non-invasive diagnosis, colorectal cancer
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Whole-genome sequencing of Zhoushan cattle, an endangered
local breed, suggests its origin and the association of MC1R with

its dark black coat color
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Abstract
Zhoushan cattle are an excellent cattle breed bred in the Zhoushan islands located in

China's eastern coastal region on the verge of extinction. Since Zhoushan cattle have been
bred in isolation from the Chinese mainland for hundreds of years, they show unique
morphological characteristics, such as dark black coat colour and a hump on the back,
which are typical traits of Bos taurus and Bos indicus, respectively. Since the cattle bred on
the mainland near Zhoushan island are B. indicus, it is interesting to investigate why
Zhoushan cattle exhibit the traits of B. taurus and B. indicus. However, no studies have
been conducted on Zhoushan cattle. Here, we performed whole-genome sequencing of
seven individuals of Zhoushan cattle and nine cattle in Wenling, where geographically
close to the Zhoushan islands. We identified 32,970,327 single-nucleotide polymorphisms
and 3,331,322 small indels. By integrating our data and publicly available data of 38 cattle
individuals, we found that Zhoushan cattle are genetically highly similar to B. indicus cattle
in south-eastern China, such as Wenling and Guangfeng, suggesting the ancestral
population of Zhoushan cattle were B. indicus cattle and was introduced from the mainland

region near the Zhoushan islands. Furthermore, we identified the genomic regions shared
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between Zhoushan cattle and Angus cattle, a B. taurus bred with a dark black coat color.
Among the regions with the highest Fst value across the genome, we identified MC1R as a
strong candidate gene in Zhoushan cattle and Angus's black coloration. Zhoushan cattle and
Angus shared the mutation of p.F195L in the fifth transmembrane region of MC1R. Taken
together, our results provide a valuable resource for inferring the origin of Zhoushan cattle,
characterising the uniqueness of Zhoushan cattle, and developing better breeding programs

to preserve this unique and culturally endangered cattle.

Keywords: Zhoushan cattle, Re- sequencing, Conservation genomics, Bos indicus, Bos

taurus, Coat color, MC1R, Island isolation
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