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1. BRI R IR RS 74515 5 BB AU L E DL
fBifr: WET (Ca2t) 1EAREEMRAESH TS EMEDNERKKE LRGSR
B o RIS 1 24 R ] A T B e L T A B R b i B 1 SR R, G S 5 A A
HiCa2+i R, rA4E R HCa2+E55 (Ca2+ signature) (Ding et al., 2020; Liu et
al., 2020; Wang et al., 2021). 1R5-ZB7HIHFFEHEE KIS FCa2+5 T 2RI N
B RIS R E ISR T (Knight et al., 1996) . SR, M0 WA HE AL BT
I 5 SR R Ca2HE TSI ATHE . 6329H, ¥iltEH Rz AIBAEScience Advances
Fe B KR F T BN “CPK2SNLP7 module integrates cold—induced Ca2+ signal and
transcriptional reprogramming in Arabidopsis” FIBFFCIESC, VEZHFEEE 17455 71K
3 78 2 1 SR CPRK 28 A 53 TR -F-NLP 7 2H 1l P 8 25 X 28 72 A I IR AR S Ca2 +15 5 R B S N
e IER o YR EESA SRR FRAES, BESREED (Cal) . K
WA 2 BERREEBA 1 (CBL) A4S B KM 85 s (CDPK/CPK)  (Boudsocq et al.,
2013) » Horp, CPKEE A EERESS &85 & 7 X pg il LB B 82 1% 18 Ca2+/5 5 (Boudsocq
et al., 2013) . Ak, WA PANIEFIRIENTF, 20 HrCPKE R R AR T 2R R Rk
ZE e WHFURIN, CPK28EEN SZAKIR 275 FRiA . RA T KINL, CPK28I)REH KRR
RIGERURRN . ARERE, EPETRELAIEI0F0 )G, CPK2SIHEIE M i ik i
SO, ZI R TGRS FCa2 5 5. PRI, CPK28[ICa2+45 A idE
I P R AR YRR S AT i) . DA g5 AR, CPK28 & M W IE F I iR A5
F5 I EEA Y, CPK28 7 A T2 B e, [ (b I CPK 2.8 T i 36 ik 1/ 42 24 i gt
Mo 1 B AR RAKIR Ca2 HE T o A T ISR NS, A7 IR ] AT 5T 1 43 b I
R I L5/ 40 A% 8 6 PR % SR IR -FNLPT AT BEMICPK28 /7 7E T [ — MR A E &k . i 7T
A Gl pul 1-down S5 . G ILYTTE SEEIGUE & A EA BAER o X4 F o8 e H AN SE
B W 2 AE SR B B B . 1 — PRI ST R I CPK 28T R ALNLP 7 (2 BENLP7 M2 i i
BT, BT Ca2+. RNA-SeqZh S W], NLP7 R4 kB v i o 3 K] )
Fik, HA RZI34% A0 N FE K R IE M Ca2+, IX St BRI, NLP7/EH] T-CPK28 N iif
FERDAR IR S Ca2 +15 5 T R 42 v M I 2[R (1) 3Rk HASERN S, NLPT &MY
e N 55015 5 R B R S R T Je R FEdRk1E, CPK10. CPK30FICPK327E4H A% H i IR 1k,
NLP7f 252050 Ser, ENLPTAEAHMURZ i B, b mius BN L R R RIE (Livetal.,
2017) o FAE A BN TR 25 BRI, ARG (1 CPK28 M R AUNLPT I 25783, 793, 807,
8087 Ser M 581747 Thr, 214 f 5 72 A7 FINLP 73T A% ZE 40 fu A% b . NLP7S205A (FfDL 5%
TR TE D) ARERI EnlpT BBURFR A, (HERE R EnlpTHBURER ., A
NLP75A (BEFMICIR 214 T AR IR TE ) AR Enlp TR BUREE R, HZRER Enlp7&
BURKAR ., DL SRR, 2UE S AVRE(S 5 2l A [ M CPKE A B ER AENLPTAS [F] 1)
AR, NI BT RIE . 25 LRTIR, W A UENT T R IR0 R 8L
ZARIRE e Ca2+E 51 70 FHLEE, IE BB 1 IRIRAS 5 PRos A2 i JE A% 3 28 40 A% (1) 40
B - CPK281 T A B IR A4 1 428 DX 4% W] A2 A A ek Gt - A 5 L 207 5K %
B FEAE ROV R S A Y A B 2 5 AR W Ak 2 BB 5K R SR = 58 i, T R 5 S i S
ISLFEE— R, IR T e SO 3L RRE AR . B PA R 51 St R/
HBAFIRES S T2 TE. AFARBNELIIRMNIE T . K072 EKHARE
o4 FH 5 AR R B .
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2. RERNHASHEYEM—R=CE B FEHA K FENature i Xt—F A
B2 L DR 43R [B] 2 SR 8 % D AR B B
s FAMER, R, BB R R AR R LR . BT, FEAW
PP EAE AR St 18 AL Sy BARSZ . SR, BEBAL AU — N EE AR, RN
“WifE 1 FER” (Missing heritability) , BRiEBLtricfbihiisifs 71, DL @
A FERH RIS M (GWAS) J I I B A AH DG 2 DR T o R AR 82 4% g il 341G T SEBR iy st
&7, $RIBIIZKLEE “ FRINIEAL D)7, KA BT B MRS H], A &
TAESRAEEE SCRF o 2 0 F B2 B R AL e 1 a8 A0 Sl e R, B AR AR e i
ANTEATER, S AR PR BRI R B = AN T AR Rl “ BRMEL 1, T A
VI 2R MR I B AL WL AN 50 B AR AL 138 G . O 1 R R HRIBI I8 AL T AE & Bl (1) 5
BrVEFH, WFFEN e e lia Y& & (SSC) #EAT T 0hT, L4 i 72N ER)
5SSCE B m EAKHISVs, AL T AR 737 hRic Fl B 8 o 100 5200 25 5 XU 1R 33
FRACUR AT 73 A I, R AR ISV sE R 7 FFric b AT 2 R A e B M A .
TN R PR DR — AL 2. 1SVs B, KILRF 280 £ %1t E
TS F, GSHOMERA R AT R A F 4 38 I SNPs 1ZF 58 3k T SVs i FAric fe 4t 1 B
WICHE . R APEM UG, IR I AR A2 %) Bz S DR 2 & e A T ) o0 o V2 JE DR 204
A RE O AL T RE D B A B A AR, AEIX AR R, IR0 S0 BRI 1Y)
(foundational) ” .
RUR:  HEHZH Fr
RATH#A:2022-06-08
R
https://agis. caas. cn/xwzx/ky jz/71a79a30e5fe49fc89d4f299b7826265. htm

3. RENASHEYEM —T=CHI\ R KRNatureit L—F 4
E5RGLRENZFRA#IS B

s SREFAREEE, HRFPT0N LRE R R, AR 2B A M8,
P50 R X e B OO0 R, AR TR B R BB AL LR o 20174F, 38 =3CHIBA
Bea EWNAMEB AR T “RE R, BEMHERAZMERAEYF18T 5% E™
Wi gk iy, B AR BARIUREE, FFHRCR B AE S, B DRE R E
ZhT7 . AR, HETOA SR EMERATIIA L AT 1SR ER 2, K
WIS EM. 6H8H, (B (Nature) ) FREMALAKKT “MER” BIRITR
R, f5iCN “Genome evolution and diversity of wild and cultivated potatoes” .
AT 2N mRELRESHENA, $¥efIZ N MRmRENSWER, FHE
PR3 T ARIG NI 23 B A R B ) K BRI B, N SRRt R iRt 7 H 2 s
Fo BN PG A ERYE 440 R SRR BTk T A A 3, HUIRTE 5%
BRGE GRS R G0 KA KR UL R YA 7 A RIS 5% 3 5 R i %
filiv Etuberosum [A] LK B 8% 3 2 A BB ERAFAE T 2 AN 58 1 2R 73 e A A E] 28 58
AN A — 2P0 SR IR I PUi 3L A (R gene) AT T RGMERE, KIS E
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HHRIE [R5 DLEAE LT T A AEtuberosumfFAE R B 5k . SAp T EIEMMAELL, %
VAR SR E A 5 2R IR B R G, HEDIX AT RENLAE 1 RIE RIECE A 9k DARIXH Ji
FAN AR, B SRE. FHMEtuberosumft 2 4 LT, IR L E
B =T REEEHOR & IR R I B E FH I TCPRE S K. J5 ©iKnockout SEEGIE B,
ZE R B YR RGN B R BEAEN, dr 4 N B 4y B R Identity of
Tuber (IT1) o R E 22Tl V% IEH L BEE S, A s 7 e 1T1S
GBS BNE 5N 7 SPOAFAE B H HAR BAE, AL EFEtuberosum BN IT1HI7ESP6A |
HRA, A, RN REEH T561, 43340 E RS HWAE T, I H B o g 1 ks
A 2 B A B ) Ky BB B . Horf, B35 Ye ks, 8 MbEI A F 4k S
e NP A St U P S E R = B S v sREA RS G R R S e
RAE SRR AN RIS RS RBRAL T EZ B . FH R A VR, & TR T
LR BN IR R 2 R OC R, Boe B Za b e th W, SEEEME, RIS
R E ARG H R AL o XU T R HARAE Wz LR A Fe e 2 2% T v
SKIR: LR 4 AT
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F FRILHK
1. Graph pangenome captures missing heritability and empowers

tomato breeding (V2 2 R A FHEBRK A B AZ J1HRFHE B )

f#i4: Missing heritability in genome-wide association studies defines a major problem in

genetic analyses of complex biological traits1,2. The solution to this problem is to identify all
causal genetic variants and to measure their individual contributions3,4. Here we report a
graph pangenome of tomato constructed by precisely cataloguing more than 19?million
variants from 838 genomes, including 32 new reference-level genome assemblies. This graph
pangenome was used for genome-wide association study analyses and heritability estimation
of 20,323 gene-expression and metabolite traits. The average estimated trait heritability is
0.41 compared with 0.33 when using the single linear reference genome. This 24% increase
in estimated heritability is largely due to resolving incomplete linkage disequilibrium through
the inclusion of additional causal structural variants identified using the graph pangenome.
Moreover, by resolving allelic and locus heterogeneity, structural variants improve the power
to identify genetic factors underlying agronomically important traits leading to, for example,
the identification of two new genes potentially contributing to soluble solid content. The
newly identified structural variants will facilitate genetic improvement of tomato through
both marker-assisted selection and genomic selection. Our study advances the understanding
of the heritability of complex traits and demonstrates the power of the graph pangenome in
crop breeding.

SRJR: nature

AR A :2022-06-08
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2. The comparisons of expression pattern reveal molecular
regulation of fruit metabolites in S. nigrum and S. lycopersicum (&

IR R LB 1 B AN E RSB IH0T7RE)

f#i4: Solanum nigrum, known as black nightshade, is a medicinal plant that contains many
beneficial metabolites in its fruit. The molecular mechanisms underlying the synthesis of
these metabolites remain uninvestigated due to limited genetic information. Here, we
identified 47,470 unigenes of S. nigrum from three different tissues by de novo transcriptome
assembly, and 78.4% of these genes were functionally annotated. Moreover, gene ontology
(GO) analysis using 18,860 differentially expressed genes (DEGs) revealed tissue-specific
gene expression regulation. We compared gene expression patterns between S. nigrum and
tomato (S. lycopersicum) in three tissue types. The expression patterns of carotenoid
biosynthetic genes were different between the two species. Comparison of the expression
patterns of flavonoid biosynthetic genes showed that 9 out of 14 enzyme-coding genes were
highly upregulated in the fruit of S. nigrum. Using CRISPR-Cas9-mediated gene editing, we
knocked out the R2R3-MYB transcription factor SnAN2 gene, an ortholog of S.
lycopersicum ANTHOCYANIN 2. The mutants showed yellow/green fruits, suggesting that
SnAN2 plays a major role in anthocyanin synthesis in S. nigrum. This study revealed the
connection between gene expression regulation and corresponding phenotypic differences
through comparative analysis between two closely related species and provided genetic
resources for S. nigrum.

SKIR: Scientific Reports

AT H#A:2022-03-22
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3. Brassica rapa orphan genes largely affect soluble sugar
metabolism (i SEINMESE K| % o] PRI R 1R K)

f#i4: Orphan genes (OGs), which are genes unique to a specific taxon, play a vital role in
primary metabolism. However, little is known about the functional significance of Brassica
rapa OGs (BrOGs) that were identified in our previous study. To study their biological
functions, we developed a BrOG overexpression (BrOGOE) mutant library of 43 genes in
Arabidopsis thaliana and assessed the phenotypic variation of the plants. We found that 19 of
the 43 BrOGOE mutants displayed a mutant phenotype and 42 showed a variable soluble
sugar content. One mutant, BrOG1OE, with significantly elevated fructose, glucose, and total
sugar contents but a reduced sucrose content, was selected for in-depth analysis. BrOGIOE
showed reduced expression and activity of the Arabidopsis sucrose synthase gene (AtSUS);
however, the activity of invertase was unchanged. In contrast, silencing of two copies of
BrOGTI in B. rapa, BraA08002322 (BrOG1A) and BraSca000221 (BrOG1B), by the use of an
efficient CRISPR/Cas9 system of Chinese cabbage (B. rapa ssp. campestris) resulted in
decreased fructose, glucose, and total soluble sugar contents because of the upregulation of
BrSUS1b, BrSUS3, and, specifically, the BrSUSS gene in the edited BrOGI1 transgenic line.

B BN RERWEWERRS RS http://agri. ckcest. cn/
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In addition, we observed increased sucrose content and SUS activity in the BrOG1 mutants,
with the activity of invertase remaining unchanged. Thus, BrOG1 probably affected soluble
sugar metabolism in a SUS-dependent manner. This is the first report investigating the
function of BrOGs with respect to soluble sugar metabolism and reinforced the idea that OGs
are a valuable resource for nutrient metabolism.

SK¥E: Horticulture Research volume

RAT B #:2020-12-01

E9'8: 3
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4. FIS1 encodes a GA2-oxidase that regulates fruit firmness in

tomato (FIS14%A% 4% %0 R S K HIGA2E AL )

f#i41: Fruit firmness is a target trait in tomato breeding because it facilitates transportation
and storage. However, it is also a complex trait and uncovering the molecular genetic
mechanisms controlling fruit firmness has proven challenging. Here, we report the map-based
cloning and functional characterization of gFIRM SKIN 1 (qFIS1), a major quantitative trait
locus that partially determines the difference in compression resistance between cultivated
and wild tomato accessions. FIS1 encodes a GA2-oxidase, and its mutation leads to increased
bioactive gibberellin content, enhanced cutin and wax biosynthesis, and increased fruit
firmness and shelf life. Importantly, FISI has no unfavorable effect on fruit weight or taste,
making it an ideal target for breeders. Our study demonstrates that FIS1 mediates gibberellin
catabolism and regulates fruit firmness, and it offers a potential strategy for tomato breeders
to produce firmer fruit.

SK¥E: Nature Communications

KA H#:2020-11-17

E9'8: 3
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