Botanical Research HH¥2£H 7L, 2020, 9(3), 169-179 Hans )0
Published Online May 2020 in Hans. http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2020.93021

Identification and Expression Analysis of
MCU Protein Family Genes in Sorghum
Bicolor

Liwei Gu

Heilongjiang Bayi Agricultural University, Daging Heilongjiang
Email: dulianyuji@qg.com

Received: Mar. 26”‘, 2020; accepted: May Z”d, 2020; published: May 9th, 2020

Abstract

MCU is an important part of Caz*channel uniporter complex. It plays a regulatory role in intracel-
lular Ca2+ signal transduction and cell aging pathway. However, up to now, few studies were re-
ported about the MCU gene family in plant. Hence, we used bioinformatic method to screen MCU
family genes in sorghum genome, and identified a total of 4 SbMCU genes. Chromosomal location
and synteny analysis revealed that 4 SbMCUs located on 3 chromosomes, and possessed 1 gene
duplication events. Analysis of the Ka (non-synonymous substitution rate)/Ks (synonymous sub-
stitution rate) ratios suggested that the duplication of SbMCU genes mainly underwent purifying
selection. We also suggested that SbMCUs family protein sequences were highly conserved, in-
cluding three conserved functional domains (Mitochondrial calcium uniporter, PF04678), 10 con-
served motifs and at 2 transmenbrane domains. Furthermore, we further constructed a phyloge-
netic tree, and found that they were clustered into two subgroups. Expression patterns analysis
indicated that SbMCUs family genes were differentially expressed in various tissues, and the ex-
pression of SbMCU5.2 was the highest. Expression profile chips of ABA, PEG (osmotic stress) and
drought stresses analysis found that SbMCUS5.1 of subgroup II was significantly responsive to ABA,
PEG and drought stresses. After drought treatment, the expression of SbMCUS5.1 in sensitive geno-
type was the highest up-regulated (log2 fold change = 5.41), but there were few components asso-
ciated with the response in the Sb(MCUS5.1 promoter. These results could provide new valuable in-
formation and will facilitate further research.
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MCU R 41 i Caz+i@iE UniporterE YN EEH 5, LR N Ca* 5 SH FURYREEREMEF A
BER. BERINIE, AHPMCURKEIAROHIRIE. NEHHRFIMCUEARITIRE, AR A
s B AN T, ik e 4/ SbMCUSFIREL T . Bt Yetafh e & FFEES TR, SbMCUs
KRR A M3 G EMA L, BNFE—NEHZERE; FHi@itKa/Ks AT 51SbMCUs K EREE K i 3E k.
SZAWIEREET] . RTFHESHTEH, SOMCUsERFKRA 14584143, EIMitochondrial Calcium
Uniporter (PF04678); 10MEFEMBR2NEREWIR. RGBT SDMCUsK B N2 M
#, Subgroup IfiSubgroup Il. FEEXHHFH, SDMCUsERFKEAENRAHARBEMEK KT B
HRIEEARFE, HHSbMCUS.2HFRIEER . ABA. PEG (BEMA)MF RS FBIEL R,
Subgroup IIFSbMCUS5.15fABA. PEGHIT-2ipayE HEmM, HETSMHAR, Sensitive Genotype
KIREE LA E (Log2ZB {5 8=5.41), {HSbMCUS.1E 3 FH WM KX THIHFAL . ZHRERAN
MCUZHE KRR T H BT T M, IR/ M Rt T EEZKE.
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1. 518

1E 20 t2d 70 4R, R TEE TN EZEEME ST 205Kk, KENTFTR MR 2 D)
BE#l S Ca” A B HE AT MR R[] M —NRMS 5 Ca iz A es £ & Rik[2] [3]. LRifkr) Ca®
PRH R @A P IR ) R A4 B ) 4 32 2R (4 (Mitochondrial Calcium Uniporter, MCU)5g il . 2011 4,
MCU HRZE (Nature) #RATIFHEH, B2 — N mBOEEPER & IEiE & E[4] [5] [6], EREWITE
2EREIE R Ca®, TN B M e MBI B 7%z, A7 % MICUL (Mitochondrial Calcium
Uptake 1)IAHEAEF[7]. 24K, &% MCU M Z LR TEZY), Y BRI T FYEEE, (HAH
K FRED .

Stael ZE[8] K I FEIF A 6 > MCU [FRE [, (HIXUEHE ALk et HaTmAE 2. 2R
2019 4F, Enrico Z5[9] R I AtMCUB (CMCU)REARFAE X RS 5 5 AL A TR AT SR L5 Ca {5 5 Rmi L
WL BRI EE IR A, BHE TR AXEEL MCU BRI KREAT T RS e mhis, Lie
7 A PorMCU K, FRE R T N4 ; L, PbrMCU3. PbrMCU4 Fll PorMCU7 7EZL 1) i 2t
FErh R R BEAEA[10]. AT WL, MCU FKIERTEA FYF Y H R MO KA i e, eI
DIRERAFAE K EWIZHEE R
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=152 (Sorghum bicolor) & tH A58 H KR AEY), BRIE RSN, b n] FEERE, JeRbfn Tlkief s, H
BIRKBIN FAME[LL]. SR, EhHR. IR 8510 5 ™ H s =R M AR KN B B AT, M4
FERAMT CA e /8, AT KPR S R B R R R D Re 35E | HEEA . (R, AHF5 A
MCU N %, FIHAME BT BAZR I ra i MCU KIGHEA RN 75 5. RGudE b KRB H R,
NG SERNANT SOMCU 2 [RI7E 2 Pt B IR 85 3 25 vh A= ) 2 T REFN 73 FHLHIFR A T B S B R

2. M5 A%
2.1. SbMCUs R R EEHEE

B FH A5 ) SCHR 3R 45 90 9 F (Arabidopsis thaliana) AtMCUs KR E A 541, [FJE X Phytozome %
& FE (https://phytozome.jgi.doe.gov/pz/portal.html) . GRAMENE ##f F (http://www.gramene.org/) A1 NCBI
B8 FE (https://www.ncbi.nlm.nih.gov/) 375 5% MCU JE M SEH15 B, [FI#id HMMER3.0 i fF AT
EextZ, NTEBRITREAFY. FIFH SMART (http://smart.embl-heidelberg.de/) 1 NCBI Hf] Conserved
Domains #£ 5 (https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cqi) 75 il 3573 7 - i 1% % 25 (1 5 51 f) 4
SPEERISR, D R MCU ARG R . FIR, M3 MCU E AN FEMSH SEAEE
N FH ExPASy #u#s JF (http://www.expasy.org/) 4T 3 #r. w3k MCU & H HE40 i e A7 S - Softberry
(http://linux1.softberry.com/berry.phtml) 4 f#] ProtComp F&FHEAT T . B MCU 25 [ 15 ks 25 A6y 5k 15
TMHMM (http://www.cbs.dtu.dk/services/ TMHMM/) k47 50 .

2.2. MCUs ZERi#{k 53 & SbMCUs EHE RS i# L 5

FIH MEGA 5.1 #f N B 1) Clustal W 27 XTI EG T« ZKFEAI = 3 MCUs & T 2 AR, 4E
.meg ¥ 2 SC2F, SR 5 K F A9 (Neighbor-Joining, NJ)#EAT 52500 M -4 28 R Gedk L, Hdr, Bootstrap
Method {H %A 1000, HASECNERIN, ULOTI AR E A RGEIRES R R LR [FHE, Hl
X 3kA3 SOMCUs & A FIit 47 Z FH P A Lbxt, KA NI EA @b .

2.3. SbMCUs EEMEMMEE

SbMCUs & [K & il 5¢ 2 B Y58 K 40 8 1) 588 %2 PGDD(http://chibba.agtec.uga.edu/duplication/) 3k
5, Ht— B F R IAK) Ka GER SCE#R) M Ks (7] LB #R) 2 [m % K. 454 SbMCUs 3t K7
etk LRSI E, SR Perl i S B Circis BETRTALAL 34T

2.4. SOMCUs ER g R E B R TFLEAIE O

FIF M Phytozome L F# ) SbMCUs 2 &K% DNA F1 CDS J¥%I, N F GSDS #fF
(http://gsds.cbi.pku.edu.cn/)Z: il 7 &7 - N & F 451 . SDOMCUs ) Re 45 #4345 2 A Phytozome FH.
FREG, EE P AR EF TR MEME  7E 288 2F (http://meme-suite.org/) Tilill, S B0
Maximum number of motifs 2 15; Occurrences of a single motif > zero or one per sequence.

2.5. SbMCUs EFFRIEE S

F| FH Phytozome %4 22 X £ B 1] SDOMCUS 2 [K] 52 % Expression #4773 #7, £ Multiexperiment Viewer
(MeV4) &4 (http://www.tm4.org/mev.html)3E47 58 2 3 2 i ]

2.6. FTEMERYET SbMCUs EEFRIE S HT
PEG.ABA JilMf Fll 5 i 4 55 40 2035 35 ). NCBI ) GEO U 31 B . GEO & 3% 54> %)y GSE30249
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[12]1 GSEB0699 [13]. 43l M\ FHHHL SOMCUSs & PR 52 5 st (72 75 A [ 2. 23 B AN [w] 3 358 Py 3 A B (19 R I8 3
$5, DL Control Ayxf i, Log2 (5%l Nz F Rk HE K . FIF TBTools #EAT#E Ll

2.7. SbMCUs A B FX g i 1E B Tt 534

FIF New PLACE (https://www.dna.affrc.go.jp/PLACE/?action=newplace)#& il SOMCUs 3 X _F i 1000
bp JA 27741, k15 SOMCUSs & [ )3 21 A -5 33 358 W 2 AR O i =4 FH oot

3. BZRE 4R
3.1. SbMCUs Rk R e EFEHEE

FIH AtMCUSs S i 02 8 7 41354 T blastp LLX, M Phytozone # 28 SbMCUSs & /741, F|F PFAM.
SMART #1 NCBI 73 #fr 85 RSP A5 M3, i A e B/ 741, K45 4 > SbMCUs SRR (2 1,
SbOSCA1-ShOSCA5.2). Hii AWF 7L, IR 7+ OSCA FKIkFE KA 6 1M[8], 244 7 4N[10]. 7 WL, SbMCUs
TR 50 i A H b

Wi 1 frx, SbMCUS.1 fil SOMCUS.2 ¥J5E i 7E 1 5 4tttk b, BARERATHIZEREKR, HA
BRI 5 25 5 A K SOMCUL Fil SOMCU2 43l e AL AE 3 5 A1 8 T4 tafh b, Wi (135 R 4L 7 41 22 S %
K, BAESE S FEZRBERK. TMHMM TR SOMCUs FE&H 2 AN I 45 14 15 (B
SbMCU5.1 4}). Softberry 7341 & 3 SOMCUSs Z ik 8 135 @ AL AE R 2 i 2% b, (RARSE AT AN A M5t
LEW R, MCU & HEM T ks kifA i [9] [14], ViBH SbMCUs % iV 40 i 5E A 75 2 J 48 52
5 0 LASS IE o

Table 1. Detailed information of the MCU family genes in Sorghum bicolor
& 1. SbMCUs EREREMSAER

N N N e A L4 T g b 22
R OBES B G REBE REKE KR SRR ATR S
Chromo- Gene Protein
Code Genename  Gene locus some Chromosome location length length (aa) pl  Mv(kDa) TM Subcellular localization
(bp)
1 SbMCU1  Sh03g037980 3 65864989-65867979 2991 225 8.4  25900.95 2 Extr/Chlo/Pero/ER/Mito
2 SbMCU2 Sb08g002020 8 1983975-1986149 2175 201 922 3307936 2  CXUr/Pero/Mito/Golgi/Cyto/ER/Chl

0

3 SbMCUS5.1 Sb01g042210 1 72630740-72632041 1302 340 9.14 36874.58 0 Extr/Pero/Golgi/Mito/Cyto/Chlo

4 SbMCU5.2 Sb01g017910 1 18474034-18477463 3430 348 9.07 37860.64 2 Extr/Pero/Chlo/ER/Mito/Golgi

Note: Chlo: Chloroplast; Mito: Mitochondria; Nucl: Nucleus; Cyto: Cytoplasm; Pero: Peroxisome; ER: Endoplasmic reticulum; Extr: Extracellular; Golgi: Golgi
VE: Chlo: M4k, Mito: ZRRifR; Cyto: 4UHLE; Pero: EALWIBEE; ER: PIIM; Extr: 408E4h; Golgi: mi/RIEEE

3.2. SbOMCUs EAREH WX R THT

N T 487 SDMCUs BRI KRG &R, DL IR AUKRE MCU KIREEIME RS %, M | Rt
A o R HEAT F PN B A 23 B R B 1), 15 4> MCU 2[RI #4324 2 /4374 (Subgroup | AT Subgroup 11) .
AN R HEL B T R I AR 0L e SF R B R A KRG R 2D A MCU R RR 7%, 15 MCU
G o3 A TE) L B L 0T R A () oA T
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Figure 1. Phylogenetic relationship of the MCUs gene family from sorghum, Arabidopsis and rice

E 1 SR, WEIFAKkE MCUs EERRFH X RS

3.3. SbMCUs EHEZRER & F B R EFEH 57 #r
AR TRRIER LS B, XT 4 4 MCU BEBRBET T e tafhsE B ii(E 2). 455 KBL MCU 41 1E 3 %

Jetofk b, M1 SRk b 24
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Note: The red line within chromosomes represents the location of SOMCUs, the blue line indicates duplication. 10 Arabic numerals corre-
spond to 10 chromosomes of sorghum, respectively

T GBI AR BIR N SOMCUs FITERIN B, W EELFRRZAESHIIER, 10 ANBTRAAECT 5 A% BRI 10 &gk
Figure 2. Chromosomal localization of SbMCUs genes

2. @R MCU ZiRE E R & A E L
TR ST

DOI: 10.12677/br.2020.93021 173


https://doi.org/10.12677/br.2020.93021

BAIH

M B ik DRI 28 52 1 50808 2 PGDD 43 A ik R B 1S V0L (72 2) 0 S5 SRR I, SbMCUSs B:PRI 5 A A — %t
S| F B (SbMCUL F1 SbMCU2): 455 EATTFE Stk BRI AmiE oL, FIMre ATl BEE Hil i 77 A Bl it
tk, SbMCU1 1 SOMCU2 ) Ka/Ks }y 0.37, /NT 0.5, BiHIRER AL BERG, SRIERET T A
2k, WA SOMCUs SR E3E R 7E 450 b LU AR ST .

Table 2. Informations of gene duplication

2 BERIEEFER

=RiE-TS| Jettfk iR
Ka Ks Ka/Ks
Gene duplication Chromosome Duplicate type
SbMCU1 1 SbMCU2 3/8 B 0.2929 0.7994 0.367

3.4. SbOMCUs RikEFE L&A

NT 0 S AR AR ) SOMCUS 2 [R5 AL G &R, A0 SOMCUS S5 Bk 53 2 [8] 41 5. 7
A& T A B 22 b 47 7 LR (] 3). S5 R, SOMCUs KR &H 1 AMNE T RBEA M T
Subgroup | #1, SbMCU2 #45 5’-UTR, Subgroup Il 1, SbMCU5.2 %% 3’-UTR.

oo~ SEMEUT = — Subgroup I
|i[|: SbMCU2
B e o e ——
SbMCU5.2 s —_— Subgroup II
5' !

L I I I I 1 L
Obp 500bp 1000bp 1500bp 2000bp 2500bp 3000bp
Legend.
CDs  www upstream/downstream — Intron
Note: Yellow and blue boxes represented exons and lines represented introns

Ee HOHEAREMMX, HOMARIE T, BEARNET

Figure 3. Gene architecture and phylogenetic analyses of SbMCUs genes

& 3. SOMCUs iz £ E Bt L i R &5+ 53

Soveocell | PN [ BFN PSA || [ Gdead | | Bad | [ Yoad PS4 | F$d §f |
somcus.t VEEENNLER-_oBEEEEvIveERavro BB :v2D2:ER:HER

somvcUl  LHENBINE---------

2 | | | | | |-|[Eee_— | 53 | P2 5P| B3| PR | |
stvcr2 LA ENEEN--------- HES-80-0-H0EE: 80 vENEH
somcUs2 [ailvax2BHEE--H-NEEEC BB 002B:0c 22220V

wo—stMcUl  alzaaraBarllaBvvirr ard (R | FSY I%Y
I:I:ESbMCU2 lAlAlILA.ALlIA.VVLLFlIlAIL.l.lVVILV.lAVlLA
IistCUS.l BE.B0-NNN-EREEE-NRNE 20022102022 vavl

™1 B - - ™2

ﬁESbMCUl
SbMCU2
\_ESchus.z LEBELVYLVVERABF HLEF

Soveontl | WIS [T BN M [ G| RS AR [Ty ||
ﬁESbMCUl HENERENE BN -EENENN AN -l B

sovcr2  IENENEY HNONN-G:-N0-5-80¢ 0.
\_ESbMCUS.Z T T HEER D DE-0 . 00eEE:
soMcus.l [ HENE-HE= - HEN-~BNE00 B 0E-HvENEN- o
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SbMCU1 ﬂ
100

SbMCU2 ﬁ
SbMCUS5.2 ﬂ

SbMCUS.1

Figure 4. Transmembrane domain prediction and multiple sequence alignment of conserved region in SOMCUs. (A) Multi-
ple sequence alignment of the MCU conserved region in SbhMCUs. The transmembrane regions are marked by black lines;
(B) Transmembrane domain prediction of the SbMCUsproteins

& 4. SOMCUs SRIEIh RELE IS 2R B AR SR S M AN BB AR LEHDIEI 43 4 . (A) SOMCUs SR MCU IhRELE MR AR 5L 3T .
EEERIR A BRI ; (B) SOMCUs & B SRR L5 M1 75U

3.5. SbOMCUs RiEFE B FIHRT &5

Wit EF IR 2 HIF AL KL, SbMCUs FG & A A @ NP AR ~F M, Rel& Mitochondrial
Calcium Uniporter (MCU, PF04678) 45 435 (F<] 4(A)) s TMHMM 7£ £& 55 {4 il ShMCUSs 25 14 1) #5 fi5t &5 Fa sk,
KINL SOMCUs FRE A 2 MERELE R, % SDOMCUS.1 4, 1 H.#% fE 45 #4918 35 7 Mitochondrial Calcium
Uniporter £ 438 (1] 4(B))-

3.6. SOMCUs ik R E B R T EME

ik — 2 B SOMCUS 5 R 72 I AR L4548, 40 A 1 L DhRe 45 3. Wil 5(A) Tz, SbMCUs ik
RO AR ST I 1 AN Thfg 43, Bl Mitochondrial Calcium Uniporter (MCU, PF04678).

N TS0 SOMCUs ZR R4, FIF MEME #844, %@ 7R5EF. W 5B)FR,
AL P A AR S, AR 2 (A1 —L 2% 5, 41 SbMCU5.1 Al SbMCU5.2 (Subgroup 1)
tt SboMCUL 1 SbMCU2 (Subgroup )% T #A~2E7, A Motif 8 A Motif 9.

A
oo~ SPMCUI s s
SbMCU2 )
SbMCUS.2 s
SbMCUS5.] S
@ Mitochondrial calcium uniporter
B

stMcul [ T N 1o

SbMCU2 [ T

SbMCU5.2 [ W[ 7] T mO
sbMCU5.1 . [ BN [T T 0

M Motif 1 & Motif 2 I Motif 3 Il Motif 4 I Motif 5 B Motif 6
B Motif 7 Il Motif 8 B Motif 9 [ Motif 10

100

Figure 5. Characterization of conserved domains within SbMCUs proteins. (A) Conserved domains within SOMCUs pro-
teins; (B) Conserved motif within SO MCUs proteins

[& 5. SbMCUs k& AR TFLEMIE 5. (A) SOMCUs FRIEE B IRTFINEELEMIE S 47; (B) MEME 4347 SOMCUs 2R
W&ARSF Motif
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3.7. SOMCUs FRikBAFXER 5747

N T4 T iR SOMCUs JEE 52, FIH] Phytozome JEE ik $dE, 20471 7 SbMCUs FEE 72 AR 41
ZURFRIL (K] 6). S5RKH], SOMCUS.2 7EA [FAIZH LA H A A KR B B B 13R85 SbMCUS £ K 5K 1)
AR R Y &, EFFEH T 5 A T A KARAS I FOTEES T A b T AR KOIR 25 1) i i 2 0k 1 o o
SbMCU2 F1 ShMCUS.1 #EAN A A 228 B 1A KR B B BU i I8 B E SDOMCUSs FE K 5k th i fIK; SbMCUs
FE PR GO AE AR 1) B R ek B B LA 3 o

8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

O©OO~NOUHARWN-=

Note: 1: Surface root in immature stage; 2: Bottom root in immature stage; 3: Surface root in vegetative growth stage; 4: Bottom root in
vegetative growth stage; 5: Upper rolled leaves in vegetative growth stage; 6: Upper leaves in immature stage; 7: Growing leaf sheath in
immature stage; 8: Below rolled leaves in vegetative growth stage; 9: Below leaves in immature stage; 10: Central rolled leaves in vegetative
growth stage; 11: 2 mm stem in immature stage; 12: 1 cm stem in vegetative growth stage; 13: Bottom root in flowering stage; 14: Leaf flag
linternode in flowering stage; 15: Upper growing leaves in flowering stage; 16: Below growing leaves in flowering stage; 17: growing leaf
sheath in flouring stage; 18: Stem mid internode in flowering stage; 19: Upper panicle in flowering stage; 20: Below panicle in flowering
stage; 21: Middle root in floral initiation stage; 22: Bottom root in floral initiation stage; 23: Below growing leaves in floral initiation stage;
24: Upper growing leaves in floral initiation stage; 25: Growing leaf sheath in floral initiation stage; 26: Upper growing internode in floral
initiation stage; 27: Growing leaf sheath in floral initiation stage; 28: Panicle in floral initiation stage; 29: Peduncle in floral initiation stage;
30: Bottom root in grain maturity stage; 31: Leaf flag 1 internode ingrain maturity stage; 32: Below growing leaves in grain maturity stage;
33: Growing leaf sheath in grain maturity; 34: Stem mid internode in grain maturity stage; 35: Mature internode in floral initiation

He 1 GIIHRER R 2. IEEIRERR: 3 BEREKMERERR: 4 EFRERMPRERR: 5 BEFREKMW EHFET
6: 4NMUH LTI R 7 AIUHAL T ARS8 ERAEKM T B 9 YU I A 10 BRI EE T
11: 400 2 mm 2 12: EIRAEKM 1 om B2 13 FFEMURZEMR A, 14 JREMIMEY 1 4515 FFE BT AEK
ARFHIHFrs 16 BT 7L T AR HIH Frs 17 BT ARS8, 18: JFIEZE A3 E,: 19: FFEH BTy
BIHETEST: 20: FFAEIA T 7 RISETLT: 21 &AM ERR; 22 WERRBIRERR; 23: RERRH N Irb TAKRS
B Frs 24 FEFER U B AL T ARSI M ;25 IR TR B T ARSI 26: 1ETR BN L7 b T AR KORAS 1Y
;27 FEFEIRBIPALT ARSI 28: WHERBIWRHELF: 29: I HERHIIERE: 30: BYRAMRER K. 31 &
VORGSR 1 1) 32: AW T I A T A KRS M s 33 W BEIIAL TAE KOS ;. 34: W ZE AT
FlA)s 35: AEEY I A )

Figure 6. Heat map of tissue specific expression in SbMCUs
6. SOMCU ZRiRHLAFTRIE T
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3.8. WEINENE T SbMCUs EENFILAE T

T R e S0 B 3 ) SbMCUS 2 B, 0 T 00 % s 2H I e 54t 20 A 17 SbMCUSs X AE ABA.
PEG IS e T ik (K 7). wilEl 7(A)Fzr, Subgroup 11 #1 SOMCUS.1 X} ABA il PEG (1BiZHrig)
FERRFI DA W RN, FEAR T2 825 T i (Log, 1L 15 %>2), TifE ABA 4b¥ )5, SbMCUS.1 fE4NH
H i Eif(Log, 2205 %4>3); Subgroup | ' 2 MEKIZE ABA Fl PEG AbEE N i 824 ANBH 5 (0.6 < Log,
AL H<0.4). Gl 7(B)Fia~, PAhRIFIFE K Y (Sensitive genotype, SG Al Tolerant genotype, TG) /& 31
42 d WP Rk R I, SbMCUBS. X R34 B i i, ot SG ik & E i & (Log, A%
#1=5.41); Subgroup | H 2 A FE [RI7EAN [F) 5 R 2 iy S 41 52 b 22 g v S AR OAS [R], o SG 3 2 R AR,

1M TG ¥ 2 LRIk,
Root-PEG =Root *Shoot Root-AB = Root = Shoot
0.50 4.00
0.00 -. .- r 3.00
050 2.00
2 Q 1.00
g o0 € 000 | m— .
= 150 a > = . | O
o -1.00
-2.00 -2.00
-2.50 -3.00 *
" v N ¥ N v N Vv
00 O\) R R 0\3 O\) ) o
%QQ 60@ QO ®O %@\ 60@ QO ®O
B F K F K
Drought
6.00 r
4.00
O
I
o 2.00
s)
-
-2.00 *
Sensitive genotype Tolerant genotype
=SbMCU1 =SbMCU2 SbMCUS5.1 SbMCUS5.2

Figure 7. Expression profiles of the stress responsiveSbMCUsgenes. (A) RNA-Seq of Sorghum bicolor 9d seedlings in re-
sponse to osmotic stress and abscisic acid; (B) Drought stress tolerance strategies revealed by RNA-Seq in two sorghum
genotypes contrasting for WUE
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Table 3. Detailed information of stress related motif in the SbhMCUs promoter
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