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Transcriptome Analysis and Key Gene Mining of Sweetpotato

under Low Temperature Stress during Storage
Xiao Shizhuo, Zhang Yi, Dai Xibin, Zhou Zhilin, Sun Jian, Cao Qinghe
(Xuzhou Institute of Agricultural Sciences in Jiangsu Xuhuai District/ key Laboratory of Biology and Genetic Breeding of Sweetpotato, Ministry of
Agriculture and Rural Affairs, Xuzhou 221131)

Abstract: Low temperature stress during storage will greatly reduce the commodity value of sweetpotato. It is of great
significance to study the molecular mechanism of cryopreservation tolerance and reduce the influence of low temperature in the
storage process of sweetpotato. In this study, three sweetpotato varieties, ‘Shangshu 19’ (S19), ‘Yanshu 25’ (Y25) and ‘Sushu 16’ (S16),
were stored at 9 °C and 6 °C for 35 days, respectively. Through comparative transcriptome analysis, we found that S19 had fewer
differentially expressed genes after low temperature storage, while the opposite was observed for Y25, and S16 was intermediate.
KEGG and GO analysis of differentially expressed genes showed that the expression level of proteasome related genes was higher in
tuberous roots under low temperature stress. Finally, by comparing the transcriptome data of tuberous root of different varieties under

different storage temperatures, a candidate gene /bat.Brg.02F G010830 that responds to low temperature stress during storage was
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obtained and it was annotated as cold-responsive protein kinase 1-like. QRT-PCR verified that the expression of this gene was
consistent with the transcriptome data. The phylogenetic analysis of this gene and its alleles and orthologs was conducted, as well as
the variation of this gene in different varieties. This study will provide support for the resolution of response mechanism under low
temperature storage and the selection of varieties with low temperature storage tolerance.

Key words: sweetpotato; storage; cold stress; transcriptome; receptor-like protein kinases
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Vol R IbLfp, A+ 2 il ik 12 R R4 vy H 2 RR A 32 1, TR 52 4 ad ek 48 sitod 4546 M) g
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1.1 RX3a#a

ASHIF T AT 3 FE (R B AR B IR A R R 1957 (S19). AR IR A5 A AR
22557 (Y25) ULRIUEFHIF ThE 16 57 (S16) 17, =SSR E T 75 MR S8 3L (117.30°E,
34.28°N), FHWGRE LR L2 )G, & A5 BRSNS TR — M = A PR T 9°C (FEA 44 59-9)
1 6°C (FEATT 4 M-6) MITHIEATF, IR IRFEAE 40%. i 35 RZJa, K2R, 25 )5 B Hed i)
P, BT EAREA R, -80°CHAE TR, = AN SRR RIS 1) 2 B EURE ] ) 4L L A0 A o B
i (CKDo FEMCHRE 3ANEE, 7l A-1. -2 F1-3.
1.2 cDNA XA 70 5

{81 F TIANGEN RNAprep pure Plant Kit 78 CRIBAEMBHEARA R, HEIERD I ERIL 27 4
FE i IS RNA . {8 H NanoDrop 1000 (NanoDrop A ®], 3% E g0 #ill RNA B EEMAREE, {H Agilent
Bioanalyzer 2100 ff] RNA Nano 6000 7 #Tidif & (2RI AR, SFEMERTFE) 1P RNA 728, il
H Tllumina HiSeq 2000 ~F- & 44 ¢DNA SCEEFFII A
1.3 HiEE X FIRAE STt

T, BATE FHU R A EAE (raw reads) FIF fastp!' ST 4%, b SEACT 2500, 19 3145 208048 (clean
reads), ffF HISAT2 SR A 258 Hoxs 28 H 28 22 2% JL [N 2 ‘Beauregard® Chttp://sweetpotato.uga.edu/)
WG LR R, AT Stringtie?VE M4, A RSEMPIHEL AR/ MEA b T ZE R 1 R &
1.4 ZERREER DI



e PR 225 521 4 T 1 s N A Dy R 28 7K ST 43 M7 v 43 1 1 reads count 2048 , £ HI DESeq2 P24 A 4347,
Xt read count BEATARHEML , AR BT ORI IMERE (p value) WIVHEL, IRJEHT 2 BEERMRRIE, 15
FH R E % (FDR). HETZR MR, BRAVGEZE R R ERK, 2R7FEZ4F0T: FDR<0.05,
llog2FC>loga(2). 27 KIEIEK T GO (Gene Ontology) %4 % f1 KEGG (Kyoto Encyclopedia of Genes and
Genomes) X4l FEEAT D EFERE . R G iH AT WAL AE https:/www.omicsmart.com/z - & 4T .
1.5 qRT-PCR 9#f

{8 F§ MonScript RTIII All-in-One Mix with dsDNase (ZEANAEMFIHARA T D X CERFTE RNA
[ 557 % cDNA, il SYBR® Green Realtime PCR Master Mix (TOTOBO ¥R 4 R A ) 347 qQRT-PCR
M. PA Aetin fE RN Z, 515 LliF 5%, CCAGACTCCTCATACTCCCCT: N ilf 514,
TGGTGGCTCTACAATGTTCCC . Ibat.Brg.02F G010830 & K ¥~ ¥ 5] ¥ % % . L W 51 ¥,
ACTGTGTTCTGCGACTGGAG; Fiif514), ACTCCTTCACCCCCTGTCTT. RNk Z N 20 uL, N 2&1F
4 95°C 60s; 95°C 15'S, 60°C 15S, 72°C 45S, 40 MM EMEH AT R 2728CRkTHRHE D A 38
BE, K Y25 R — A RRIA R R E Y 1, e BT AR AL .
1.6 EIEEE 247

i F Deep TMHMM23IZE £ T3 £ 115 114925 5 45 #4458, £ F ProtComp 9.0 7 22 THUIM 25 11 57 1) SV 440 it 52 137

FRATIAE 225 B PR 20 v 34K 5 5 JEE DR A R PO R 8T, WA RIVRRR IR, R B bk B TR ) R 1R 15 41
A5 AT AR B (K3 R UL B K fR 7 51 R o 4 ) MEGA XP4) Clastal W J53EBEAT HLT, 145 Looxt 45 35 Ll K
WURTE, EFERINSH IR . BEL B EAL R FigTree 56

FATM Zenodo i# 1 (DOI: 10.5281/zen0do.7184909) F#k 314 4 H & Fh 5 B2 UK [¥) SNP 1 InDel %1
PRAERS), FRBIMF IR E b3 K 4 h A 7 B 3F 5 beftools FEEN H7E 3k 56 [H v (48 b AT 40 b, B35 1%
e EE R AR B A5 T I 2kb IR UF 1kb K751
2 BERE 5
2.1 BERENFAHHE L X

AT 27 A, FTA REACI 7 3R A5 IR A B0 5 20 1 T 6.87~8.86 Gb, 1 Uif 2 J5 73 3 (K4 248
5N 6.80~8.79 Gb, A RCEIE I EIEH] Q30 1 EL AN 92.11%. A R80T 51 Lokt 22 225 ik R 20 (1 L 43
N 93.23%~94.43%, LEXTRIEEF A ERFAI BN 93.77% . BATH LA IX AT T 41t 86.04%~89.28%
(7 B AR F X3, 6.27%~8.37%I FF 51 LU 28 A & F- X4, 4.41%~5.83% 1) /7 41) L Xof 42 5 [R] 8] [X 35
(E 1)
1 HREANFHES T



Tablel The statistics of RNA-seq data

Ria %R BYEIE SRE Q300 HIE AYEKLWE HEXNEIEFH BEWERESFH BN EERERS

AR
(Gb) (Gb) k(%) (%) K EEE (%) AL (%) A EEE (%)
Sample
Raw Clean Ratio of high-quality mapping rate of Ratio of reads on Ratio of reads on Ratio of reads on

name

data(Gb) data(Gb) (>Q30) data(%) clean data(%) exon intron intergenic
S16-CK-1 8.0816562 8.00565087 92.37 93.33 86.9 7.42 5.69
S16-CK-2 8.4178035 8.34188703 92.59 93.46 86.99 7.39 5.62
S16-CK-3 7.3566081 7.293900654 92.54 93.48 87.06 7.34 5.6
S16-6-1 7.9799151 7.912614 92.45 93.71 89.1 6.29 4.61
S16-6-2 7.771035 7.703952757 92.59 93.62 89 6.32 4.68
S16-6-3 8.8648614 8.786821388 93.17 93.99 89.1 6.27 4.62
S16-9-1 7.3616382 7.278328632 93.3 94.31 88.56 6.56 4.88
S16-9-2 7.2715296 7.187873533 93.1 93.9 88.19 6.81 5
S16-9-3 7.9199019 7.830058385 92.11 93.23 88.73 6.44 4.84
S19-CK-1 7.9176966 7.844781889 93.54 93.37 85.8 8.37 5.83
S19-CK-2 7.2216567 7.145712651 93.6 93.3 86.04 8.16 5.8
S19-CK-3 7.5867468 7.522070461 93.47 93.57 86.49 7.87 5.64
S19-6-1 7.6128828 7.549274699 93.54 94.14 89.22 6.33 4.45
S19-6-2 8.2413606 8.170225299 94.04 94.22 89.12 6.4 4.48
S19-6-3 6.9817263 6.905972235 93.08 93.29 89.28 6.32 4.41
S19-9-1 7.1775672 7.100079816 93.75 93.77 88.63 6.71 4.66
S19-9-2 8.0454645 7.959873431 92.86 93.46 88.57 6.76 4.67
S19-9-3 6.8735613 6.803186045 92.59 93.58 88.68 6.7 4.62
Y25-CK-1 7.7430738 7.65278667 92.52 93.52 86.76 7.54 5.7
Y25-CK-2 7.3654053 7.287397894 93.75 94.16 86.89 7.48 5.63
Y25-CK-3 7.8008352 7.710995114 93.5 93.87 86.84 7.52 5.63
Y25-6-1 6.9148086 6.848221023 93.56 94.23 88.71 6.43 4.86
Y25-6-2 7.2133281 7.137973979 94.17 94.43 88.65 6.43 491
Y25-6-3 7.6484625 7.58135109 93.05 93.96 88.56 6.52 4.93



Y25-9-1 7.2547428 7.197959963 93.17 93.96 89.02 6.27 4.71

Y25-9-2 7.2039702 7.139341628 94.27 94.18 88.81 6.41 4.78

Y25-9-3 7.4085021 7.334954029 93.37 93.88 88.99 6.29 4.72

S16-CK RUWIRE AR MERAY S16 4, S16-9 HUWIRIG 9°Chikil 35 RHJ S16 #£fm, S16-6 AUIIK/T 6°CHiEiE 35 RHY S16 #£&. S19 F1 Y25 LULSEHE. -1,
2 M3 A=ZREE.

$16-ck means the S16 that was not stored afier harvest, S16-9 means the S16 stored at 9 ° C for 35 days after harvest, and $16-6 means the S16 stored at 6 ° C for
35 days after harvest, And so on for $19 and Y25, -1, -2, and -3 mean three replicates.

2.2 BEEGFBRMREENH

PRI e AR, BT BEA L IRAS 3L R 156,714 A, (555 L R 41 SE DR B0 75.52% . A Stringtie
HREERARSE, AR 45 R g R I, HARS B R H W AHT R (Novel gene) 3£ 5210 4,
HhHIhREERRI R 3418 4.

FATLAFER ¥ FPKM R G B R Rk &, BUERMANFER P I RIA &, THEE B RE Sh 2 R R
JRih (pearson) AR RHL. 45 R EoRIF— AL FE N IOANE HE Z [RRE G A OC R, 39K F 0,99, BEHA
B Z R BT (B Do R SoBhAS [5] b 3 2 80 R DG U 2 300 L B S8 0 o 2 S, 8 T i
()5 S19, ToiAE 9°CIL L 6°CHR 35 KJG, FEIR ik b5 B 2 I (1347 7E B e R RE DGk, AR R B
T 0.84, BB S19 fEUBACES M 2 J5, HUR A B R RIBBONRRE . THIAE 6°CHI 9°CH A it iR A 2 1]
HRABIY ST 0.94, BHT S19 WA HUYMIRIER I A BUR . T AN I IR A 5B S A Y25, 72 9°CIRAF 35 K
I, JEEE Ik S0 A BE DA R AR ORI, ARG R B T 0.84, T 47E 6°CIRAF 35 KJF, WEIHERM#R
AN R B Z AR, AR R B AR R AR A 0.12, UL Y25 FXHig R R R BN U . S16 1R
B JE R CE D




1 HEAREXMERE
Fig.1 Heat map of samples correlation
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2 ERFIEERYE

Fig.2 The number of differentially expressed genes

2.4 ERFIEEER GO #1 KEGG 71h

Y R 5 A ) PR E AR T 1 2R R, AT A3 % AN [R] S R EARIEL AL (6°C) SR AR S5 xR
HIELH) DEGs #£47 1 GO &0 M. MR 73 70 B, A DUGHIR IR i S BUR ) Y25, HE44 1T =) DEGs
BETHRABAE G (GO:0000502). WAKEEE &%) (GO:1905369) FILEEE &%) (GO:1905368) ik,
S16 [FIF: 564 T ¥ DEGs HE44 1T = 1 R RE 2 X = AVl B, 1% IR IR A 8 BUR 1 @ P S19 HE44 17 =11 DEGs
3 MCM E&1K (GO:0042555). H AMAE & HME AR AZOE S (GO:0005839) (& 3A). BT
B IR GBI R R w4, MCM B A1 1 s SR T B2 S19 SEME IR A 1 S I 2 — o AT I RE A JE 4%
1, 6°C Ff Y25 SXTHAHLL, HE44 1T =) DEGs &% T /5 2 B AUIKEEEPE (GO:0070003) 7Ra R
PIIKBEE T (GO:0004298) A% = BEEREGIEE (GO:0017111); S16 [ DEGs & 4 th 3 B4 o T 5 (A BES
PEIERG, 1 S19 W2 EE T/ Ny T4 4 (G0:0036094). HZFF R EE4E & (GO:1901265) VLK AZTFFER4: &

(GO:0000166). MAPI~ThREM B 73T, 6°C M Y25 5xAHEL, HE4 AT =) DEGs & £ T AR
HHIFE (GO:0005977) HEEAD) & KL FE (GO:0005978) AN AR KA SR L FE (GO:0044262); S16
(¥) DEGs 42 3 2 & 45 T B RIUE by (6 & e AR U B2 S19 T2 ' 4R T Wl Ak & 1 8 AL 1) R BB i

(GO:0015980). /NrFRUIIFE (GO:0044281) FEHLERA ML FE (GO:0006082) (K 3A).,

KEGG &H IR, HXHMAE 6°Ctilsk - T Y25 1) DEGs £ 2 & 4 T H AliA (ko03050). ¥
BRI (ko00500) DL S HE ML T FRBE AR (ko00520): S16 M 3= T 45 T 45 (I A . 2 AT
W% TR BB AR5 DL RS BB A R AR 8 (Ko00330), 1 S19 M 42 25 & & T R AR = 0 i A 45 1k

(ko01110). DNA &l (ko03030) LAREAEEA (K 3B).
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A: ZRFIEHEF (DEGs) 1 GO %4EK: B: DEGs i) KEGG &H K. ARG LR LR, BANEbn R TRl i b 7 7 2L R Y
g, H—REERRER ID, NEBEARDFERER, 25 BRR 1 RERE S T EINZE R KRR, 58 = BRon 22 5 R o w AR SRR ) 2
FEH, ARG RR RN RS, 550 R 3R o = R A 5 58— R BUE R LA .

A: GO enrichment diagrams of differentially expressed genes (DEGs); B: KEGG enrichment diagrams of DEGs. Different circles represent different
comparison groups, the outermost scale is used to describe the number of DEGs in the pathway. The first circle represents the pathway ID, different colors
represent different pathways; the second circle represents the number of genes enriched in the background gene set; the third circle represents the number of
DEGs enriched in the pathway; and different colors represent up-regulated and down-regulated expression; the fourth circle represents the values ratio of the third
and second circle.

3 ERFTIEEER GO M KEGG E£E
Fig.3 GO and KEGG enrichment diagrams of differentially expressed genes

2.5 ik B E ik

BT T 3 AEFE, CK vs 9°C vs 6°CRIAH 2 BT FRERIEE R, BJnikfs 53 D RiARIAHE
BRI 40 NN FERIEIEER (& 4), HERRSEARERZ I, R 42 4 ERRIESER A 35 T IRE RS H,
FRA TR AT Dy i £ S 2 Ak el SO Py 2 AL TR W R i e BE TR 4, b BRI 5 9 N SRR RE R A
A OCEE A . 8 N LR 5 A5 BUBAS E BB IE A RINEER . 6 NPT 6 NSRS
FSR BB 2 LN o Ui B H 28 ik et A b 32 SRR a8 1 S 2 e e AR N Rl ) R TE TR i N2, SR
Ja A e BE B AR IR, RIS ORAE BT R GRS RE , DAL e 1 s T S8 I (Y 5 SR B
e A A AR A BT 1. 35 NIRRT, A 10 DS BAREISRIIBE A 5 A 5 5Um AT



RKIEERF L 3N SREEMAMHRERE. 3 N 5HMESH MR 2 M ESEMEMK. U ERE MR E
52 PIRIR 38 2 F: 3> AE L AT A B R (BT ), A R A Re & SR 20 B 28 S AR (1 AR B 21

A 516-CK-vs-516-9 & B o S16-CK-vs-S16-9

A: FPEFRBEFFRE: B: THEEAERFEE. WE SRR S WA FTME 1% 7 RIEEE R,
L BT 72 A BB TS 12 Sk A
A: Venn diagram of up-regulated genes; B: Venn diagram of down-regulated genes. Numbers in ovals indicate DEGs unique to each comparison group,
and the numbers in central circular indicate the DEGs shared by all comparison groups.
B4 ZRFEEERFR
Fig.4 Venn diagrams of DEGs
2.6 {RIEEE T
TERIEFERIGES, Ibat.Brg.02F _G010830 %= K Th g iR v i 1a ma . &5 1388 (cold-responsive protein
kinase 1-like), J2fitH BRI A8 i 103 B 5 v B AH DG M BE Rl o R g T 2R 2 A IR R KR, A
RS T H G YARAE MU AR b IR B a5, AT R AT T — P . e, RAVEH
qRT-PCR SR IGIEF s A i T S, Bt S8 510k 20 A T B FEACH Ibat. Brg.02F_GO010830 FE K] () 355
&, SR RHEREECNES SHEFABEEHE 5 (B 5SA). Xt — DU T % e B DL K M ik B: 1R
e O] E T C
FAT e Sl i 7R 4 T H T T 2 DR ) R O B M X, R B DR A S ) R AN A LR TR A ) ([
5B). V40 E {7 7 2R TR 45 5 R Ibat.Brg.02F _G010830 JER it 2 (Al B e i TR (R 2), X 5
TR ZE RA 5. AT AR, R TR 2R MG CRPKL B B RIS IR 1, (HRBOGIRAER
TR WL FLRE S b s 7 T 5L AR SO AR A 0 B, 9 LA IR R AN s i g 7200, i H % Tbat.Brg.02F_G010830
A R E AL T e 5 2 KL, X TR ISR IIE .
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A: Ibat.Brg.02F_G010830 F:H MK 5T o SKE e FAL T HRATF AN FIE B, MR qQRT-PCR SR1F AN R iL &, $i Bon A-F 5 {E+SD;
B: Ibat.Brg.02F GO010830 3E[H 4ifith & (RS LLE TR . C, Ibat.Brg.02F GO10830 Fe 3 [FFIE R A HELL A 4047
A: Expression analysis of the /bat. Brg.02F _G010830 gene. The solid line is the relative expression obtained by transcriptome sequencing, the dashed line
represents the relative expression obtained by qRT-PCR, and the data are shown as the mean +SD. B: Ibat.Brg.02F _G010830 gene encoding protein
transmembrane structure prediction. C, /bat.Brg.02F G010830 and phylogenetic tree analysis of its orthologs
5 Ibat.Brg.02F G010830 & 54

Fig.5 Analysis of Ibat. Brg.02F G010830 gene

£ 2 Ibat.Brg.02F_G010830 & H BV I 4RA0 E (L Fiu

Table 2 Prediction of subcellular localization of Ibat.Brg.02F _G010830

fr B E BEMEME  BECRME MEMZME HREMME B
Locationweights: LocDB PotLocDB NeuralNets Pentamers Integral
4HMfit% Nucleus 0 0 0 0 0.03
JiiJl% Plasma membrane 10 1.2 1 1.08 8.07
4iffu4h Extracellular 0 0 1 0 0

4B Cytoplasmic 0 0.9 0 0.79 0.6



£ Ri{A Mitochondrial 0 0 0 2.41 0.09

M5 Endoplasm. retic. 0 0 0 1.11 0.51
T EALYIEFIA Peroxisomal 0 0 1 0 0
E/REAE Golgi 0 0 0 0.13 0
H-4¢4A Chloroplast 0 0.9 0 0.41 0.61
i Vacuolar 0 0 0 0 0.1

BATHE 250007 TR 2 R A [FYR L R, HZRRA A 85 NER S Ibat. Brg.02F G010830 2K
FEARF I D REFERE, FA M X S BE A A AR, R ILIZFER A 5 ANSERLEER, 7T Ibat Brg.02C Jetifk
ISR AT REE R (B 5C). Hodr, 7T Tbat.Brg.02A Hetifh I [\FEH Ibat.Brg.024 G010050 53 7% 57
BN BT AR, AT 6 SR B S AN FEIVEEEE (o Ibat.Brg.06C Jefi ik EAEFERANE D HH
RGN FR IO .

FAT I o T 314 4 H S PR, A I R R ZE AN R b AR A . AT etk
F| Ibat.Brg.02F G010830 ZR /L EM 7 H A S H R FAH C4RE 18°) X MMEEE Iba_chr03aCG14160. 1%
SERIEAS R (0 22 A B A2 E 131 4N SNP AT 14 /> InDel, HA1 5° FJ#A74E 29 /> SNP 1 4 4> InDel, #Mi+
171E 36 A SNP, 7% 5 MEFRAE, W& FAELE 24 A SNP Al 5 4 InDel, 3° FilEf71E 42 4> SNP 1 5 4
InDel (3% 3).
£ 3 LT Ibat.Brg.02F G010830 EEMTSSit

Table 3 The statistics of variations on Ibat.Brg.02F _G010830

Tk HE PR ARE 187 N R LR 5° Ll ST Ak A 5 M F 3R MR
Candidate gene Corresponding gene in 'Xushul8' 5’ up-stream Exon Non-synonymous Intron 3’ down-stream Total
Ibat.Brg.02F_G010830 Iba_chr03aCG14160 29/4* 36/0 5/0 24/5 42/5 131/14

RIS 4> BARER & SNP R InDel (1%
The number before and after the symbol * represent the SNPs and InDels,respectively
3 1Hig

7 3 1 R o TRHEG IR 8 0 S (LT LA S0 TR, SR AE K R 18], AR T4 Hr
CVRAME, (ERH S0 BRI AR 4 T HUB O3 AN S0 . S 7D 38 e o B A R O T 52 M R R, A
SRR T IR T 2 2 R B A R FE 8 SR, 7R RIS R HEAT BRRE, IR LA
BT L, SRR T H BT RIR AR5 IR BFF0RTL, ARG R b BTG IRL ( H 3 5B $19 7E (%
SR AL T P R ) 2 0 2 1B /0 TR TR L P Y25, I T W) B R N BB E (B D,



7 P 225 ot PR I S 5 1 A DG PR (R R A 2 BT, 50 R P A0 5 50 Ak Py 8 11 R ) e
(El2). MKEGG AKX GO 2 MESHT, Y25 fEARIRME A N S50 AR EL I DEGs R 24 T
JRBRMAR ek RS, T S19 M2k TRHIRSS & DNA SHIRR G &R e, B S19 fEARE
BN BT SRRE . BEATELEE) .

FRATTE Sk AN ) P AE AR IR AR A T A T — B B s MR, B Sk T4 i H 2 ik
HAMA AR IR LN, S IEIRIR T 42 A RIAFIARERA 35 AN R AFIAMAEEA, BRI 3B SR kAR
=R, B AR A S, FREREESYRAR. HUR. WG S SEMC.

FRATT M VR F ] o 3 By B Ay ¥4 Wi N 2 [ (K JE TR That. Brg.02F G010830 A Jydside 5 R 1 33k — 25 i i
Foo HIHEP R TR ZARE WM, O — A R TR AL SR, AT DUKG B B A — ANt
PR T BB T AR AR o LD U B 1 W 1) T AL R e A 5 43 5 L AN X 4 e i S
ghtr, S5O E VO I PN R RO 5 B TS S A T o IRIRN TR — R S, BRI R 52
PR R, (HEX TR AP o SN S SR SRS IF T-DNA RARKFE, RILT — K2R
CRPK1 F AT YPAE, 3 — S0 70 R IRIREE CRPK 351, JeRERML 14-3-3 & A, BERRILIY 14-3-3
BB NN M N AN S 558 S D F CBF1/3 88 A ELAE I RS B, B G il T2 4 o) IS i ) AR KA1
i, AT A AL B8 G b SP A AR K R B AR PTIE BE 1E) 1 5 R 1200, IX X H 2 Ibat. Brg.02F GO010830 F R i R
RSB 2y T LA AT A A % . R TT CRPK 3504 W1 5 (i I b, {ELE T 4N 52 7
Foe T o, JF HARE A S e hn, &2 T8 4 0 3 40 M b (7 AN T 48 o T 4 A T S R
Ibat.Brg.02F_G010830 8 & A 5 i &5 #4 3k, {2 )& Y 40 B & 47 0 9 3L v] &8 & 7 F o3 L . 3X 50 9
Ibat.Brg.02F_G010830 FJ fE 547+ CRPK1 A& KB AR, RIFEAR B E 56 S R kK 3E1EH,
(H R AZ R 2 15 3 IE 8 A T4 B DA SO@ I A2 75 258 AL BN, 35 Bt — B I SR B ok IR AE . X T HE
AR U S IR I D, (R T R S I R TN AR A S Ab . BT
G H S it Rk 2 B EE A R R (MAPK), ¥ 3E DR AR AR AR 45 1 R T RE AR F i 6 RO R 14
AHML ARG, HE— B TR LR R A AR b i SRR K T R, S B AR BT R,
T R IE i DR LA 2 300 HE O EGR (R i 52 MRS 52T o E— D 0P i e S R A R AT B S L e, K48 T 5374
Az M ERFERE, FHELERENRAZMIES] T 5 IbPAMK3 HAEME ARS, Ibat.Brg.02F G010830 FE[X
EHERE 85 MEUEER, Hri s 5 MARIKEEA SR, 7T Ibat.Brg.02C Geti Ak b5 A7 3 K o] Ge4£
AR AR R E . ZIERE H R RIS 145 N22% (SNP AT InDeD), JLrf 5 ANER SLIH5AE,
TX AR S5 T R 3k B T 127 PR AR [) S o i R 1) 43 A3 3 DA AR T Pl b 8 R T e R 22 S

ZR LR, FATE IR ZANAE] 1 H P A F) IR R T R AT R SN, SRR T
S LK R U AL 1 SR 2 %, T 2 e LU, A9 3 T H S AU AR e SRR R R B B, S H



—MEIE LR Ibat.Brg.02F_GO010830 AT TIRNAIHT, bk 45 54 Dy H AR sk me) SATL ) PRI 7 DA R i AI
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