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Screening of Photoperiod Sensitivity Gene ZmDPS10-2

Promoter’s Binding Proteins in Maize
CHEN Chen, ZHU Yu-guang, ZONG Jun, ZHANG Dong-ling, DONG Ya—hui, ZENG Hai—xia,
HAN Sheng—bo, HAN Yun, SU Hui~hui, KU Li—xia, CHEN Yan—hui
(Henan Agricultural University, Zhengzhou 450046, China)

Abstract: Using the core promoter(1148bp) of the maize photoperiod—sensitive gene ZmDPSI0-2 as a bait,
and using the yeast one— hybrid technology, from the tropical maize inbred line yeast one—hybrid library, we
screened 33 genes interacting with ZmDPS10-2" s promoter. According to gene annotation, we selected four genes
related to photoperiod and stimulus response, including PAO4, RPL23A, bZIP60 and BAG. These four genes were
constructed into pGADT7 to confirm their interaction. It was initially confirmed that there was an interaction be-
tween these four genes and ZmDPS10-2" s promoter. Combined with the prediction of promoter functional elements,
it is speculated that ZmDPS10-2 may play a certain functional role in plant flowering and stress regulation path-
ways such as ER stress and heat stress.
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1.2 ZmDPS10-21& % E E B3 FH R E R FIE
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HICTAB ¥ #£47T DNA 1942 HL . DL NCBI M 1
Blast 2|1 ZmDPS10-2 ik K K 3 8h T 174 b5 2%
Wit ZmDPS10-2 e B X A 8 45 74 51 9 DP-
SQF: 5° = CCCAAGCTTCAAGCCGCGCCGTCTTGC
3’ ,DPSQR: 5’ ~CCGCTCGAGTAGCGTAACACATA-
TCGG-3", A CML288 [1Y) DNA WA IEF T ZmDPS10-
2R RS 27 (DPSQ)Y 1, 1 DPSQ 4% pMD 18-
T # A& (T-DPSQ), % A4 i 3700 )3, K] Ff DNAMAN
PEAT B HE X643, i i PlantCARE (http://bioinfor-
matics.psh.ugent.be/webtools/plantcare/html/) 7E £k %K
XY Ja BT oo T O REFIN . X PCR J7 B2 DPSQ
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e, AR AR 5 Y | 175 1 2044 (pAbAi-DPSQ) i
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VT B , SD/-Leu/AbAx -4 I, 30°C, 18] & 55 55
3~5d. P BRI EEFTE . ZiE I
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LRI . 38 4 NCBI Blast 23 B 15 75 971, 07 17 fie
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o e A 5 RS HE pGADTT 284K, 75 A5
¥ , SD/-Leu/AbAsw -4, 30°C, {8 B B 52 3 ~ 5 d,
b K B BT VR EA T A0, S TR AR e B
ZmDPS10-2 SN IR 3 TR HAR R I E
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21 RBohFRERFISH
JH DPSQF .DPSQR #47 /5 34 1% , £ 1 100 bp
Ab R S AR S U — 2 (R 1),

¥ : M A DL2000(Takara); 1 .2 AJ5 sh T HAY F B
Note: M indicated DL1.2000; 1 and 2 were the promoter fragment.
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MBSII,
2.2 FHEFEHE

T-DPSQ il pAbAi #4473 51l H Hind 1l Fl xho 1
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Table 1  The prediction of Functional elements in the promoter
It 1 7 4 i A&
Component Sequence Description
CAT-box GCCACT(-1665 ~ ~1670) 550y HE R G ) TT
Skn—1_motif GTCAT(-742 ~ =746,-1081 ~ —1085,-1659 ~ —=1663)  JRFLFIA AR (M5 IC1F
AuxRR—core GGTCCAT(-1578 ~ —1584) Z 5 A K g [ R
GT1-motif GGTTAA(-1553 ~ —1558) St R
Gap-box CAAATGAA(A/G)A(-1465 ~ —1473) S R TT A 4
ARE TGGTTT(~1448 ~ —1453) IR T T
P-box CCTTTTG(-1292 ~ —1298) IR 2 N e
MBS TAACTG(-1004 ~ =1009) MYBZ G0 s(B 5 T 5R5S)
GATA-motif AAGGATAAGG(-678 ~ —687) S R TC A —

AT-rich sequence TAAAATACT(-1238 ~ -1246)
MBSIL AAAAGTTAGTTA(-938 ~ -949)
Spl CC(G/A)CCC(-908 ~ —-1002,-2501 ~ —=2505)

Box 1 TTTCAAA(-895 ~ -902)
CGTCA-motif CGTCA(-743 ~ -747,-1712 ~ -1716)
G—=box CACGTC(-693 ~ —698)

ATTTTCTCCA (-2903 ~ —2910)
AACGAC(-810 ~ —815)
CAGAAAAGGA(=652 ~ —661)

TC~rich repeats
TGA-element
TCA-element
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T« A N T-DPSQ F pAbAi XUEHIIHE I - Mk BM5000(Biomed) ; 1 >4 T-DPSQ; 2 ARG i T-DPSQ; 3 A pAbAi #8544 ;4 MBI 5 1 pAbAi
#i& . B 4 pAbAi-DPSQ & & PCR ¥ : M 24 DL2000(Takara); 1-6 4 PCR F Bt . C A pAbAi-DPSQ /i Y] K61l - M > BM5000

(Biomed); 1 7 pAbAi-DPSQ ;2 A Y1 f5 1 pAbAi-DPSQ

Note: A is double enzyme cutting detection of T-DPSQ and pAbAi: M indicated BM5000; lis T-DPSQ; 2 is digested T-DPSQ; 3 is pAbAi; 4 is di-
gested pAbAiL. B is colony PCR of pAbAi—DPSQ: M indicated DL2000(Takara); 1-6 are PCR fragment. C is double enzyme cutting detec-
tion of pAbAi-DPSQ: M indicated BM5000; lis pAbAi-DPSQ; 2 is digested pAbAi-DPSQ.

2 pAbAi-DPSQ#33E K 46
Fig.2  Construction and detection of pAbAi-DPSQ
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pAbAi-DPSQ £ VAL 5 % ABELE YIH B iR, TR
A SD/=Ura -, BE LB BOLA 5B 75 3517 B 7%
PCR %2 ,155] 1 100 bp 257 (& 3), 5 ZmDPS10-2
B I R G 2 F(DPSQ) R /IN—81, 51 B i R 2]
AN[A] AbA 6 (9 SD/-Ura 35553 |, AbAVRJE R 0 ~
100 ng/mL I, 55585 F &% 2 B AR/, B AR
AT W B R 150 ng/mL B, B 75 %8 H KR ;4

Y B IR 3 200,250 ng/mL B, 584 A V&K
UL, AbA 19 fre /MR B2 R 150 ng/mL, SCPET %
Bf, W LA B Al K 50 ~ 100 ng/mL, ) 200 ~
250 ng/mLAE R SCEETRVE) AbA HR B

i Iﬁﬁﬁﬁf\iﬂﬁ%’ﬁ@”‘?’&tﬁ“ﬂ‘ﬁ SD/-Leu/
AbAwo FAR(E 4), AR A A RTVE I T 2 0. 2
i A5 2] (14 B8 V% 16T PCR 97 4% ,/H%E/T Z ¥ PCR
JBEKE R 500 ~ 2 000 bp, XF PCR =434 70 .
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A B ERRE T PCR %5E : M A DL2000(Takara), B A AbA ¥ FERGAE a ~ £ AbA HREE /35174 0,50, 100,150,200 #1250 ng/mL.

Note: A is PCR identification of bait strain: M is DL2000(Takara); B is determination of AbA concentration: a ~ f of AbA concentration are 0,50,

100,150,200 and 250 ng/mL respectively.

E 3 FERME % PCREE N AbAREHRTE

Fig.3 PCR identification of bait strain and determination of AbA concentration

T4 AN SD/=Lew/AbAun F-AR TR 7 s B Ry S0 R 7% ; C MR T4 PCR. € H M 2l BM5000(Biomed) o
Note: A is colony on SD/=Leu/AbAaw; B is colony on SD/=Leu/AbAx; C is colony PCR.4C: M is BM5000(Biomed).
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Fig.4 Y1H library screen
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Table 2 Interactive proteins obtained from sieve banks and their functional annotations

gy K B s i A
Classification Number Gene Description
AR 1 GRMZM2G178968 WA F L7Ae / L30e / S12e / Gadd45 F KA
2 GRMZM2G122231 FWEREE 11 L7Ae / L30e / S12e / Gadd45 Fi%E 11
3 GRMZM2G135654 WAHATE H L7Ae / L30e / S12e / Gadd45 F IR H

GRMZM2G078985 (AMLI, ATRPSSA , RPSSAVZ AR 11 5A . Z i BB IA SR 11 S5 iYW~ 3L 1A
Z—, Ao S AT O
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gy % ¥ B i &
Classification Number Gene Description
A 5 GRMZM2G16236 Zea mays b5l 235076 508 WA TR (H 140 mRNA
6 GRMZM2G078396 BB L14 7 123 @ AR, 25— 8 A E iihia
WA DG ; GRMZM2G025812 bzip60~bZIP 7% 3£ K T~ 60, th bZIP DNA 4545 45 A 58 R o 4 A B B 448 4 dm
ZH B bZIP60 mRNA 52 P J5E 190 7 85075 550 Fr) 9081 5
GRMZM2G063162 (ATBAG6, BAG6)BCL-2 # 52 1] athanogene 6, #1577 BAG(Bcl-2 4 5 1) atha-
g nogene) & [ 19 )85, TR 7L 3090 200 008 T 31 TR (A 0 ) R 5 A 8 71
V55 BAGO 76 M o ) 22 38 5 Rl Bik € 248 4 3 Bt 6T 20 TR 3 it A% 0 i 6 7
(Botrytis cinerea) % 5y B
FERGAHKEE 9 GRMZM2G033885 (LHCB4 2B A Ot E ARG 1
10 GRMZM2G330453 (PSAO) SBRZ T AL
11 GRMZM2G451224 (PSAH-2, PSAH2, PSI-H) St R4 1 4L H2
12 GRMZM2G074393 Yl grana U E N AR 5 S8 PIRE I TOGIZRE A9 11
13 GRMZM2G001653 (PSAO) ERGET WHE O
14 GRMZM2G036880 (LHCA GRS DG E A K6 1
15 GRMZM2G001653 (PSAO) JERGLT WAL
16 GRMZM2G094224 (PSAL) JBRG 1 WA |
17 GRMZM2G155216 (LHB1B2, LHCBL.5) Y6 & 45 11 efiliskid ARSI BIB2
18 GRMZM2G377168 RGNS KD EA
19 GRMZM2G160268 (CAB4, LHCA4DEHZRNT SR 12 AR 1 WL A4
MAEEN 20 GRMZM2G101958 (ATLTP1,LP1, LTPVJR B R E 1 1
21 GRMZM2G330453 SR AR AR 32 2 A R
22 GRMZM?2G344205 (CPS)SRBAL A Py 0 A0 B/ /K Bl RVAR [ 12 8 SR 0k
23 GRMZM2G133958 (CPS)SREAL A AL i/ i K BN AR 0 42 R AR R
4R 24 GRMZM2G122437 L6 A m IR R B
25 GRMZM2G172204 HER RS OB R MR
AR A 26 GRMZM2G139695 (ATEXP3, ATEXPA3, ATHEXP ALPHA 1.9, EXP3)2% Barwin P4 1] %] % B fili 42
TN
27 GRMZM2G158394 kinl —Ribonuclease T2 ZiEHE H
28 GRMZM2G366659 (ATTPS10, TPS10)/ff SR R A 1l
29 GRMZM2G122231 (ATTPS11, ATTPSB, TPS 1 1) S AR it/ 2 Wit 11
30 GRMZM2G008792 (ATCKX6, ATCKX 7)4i Al 5324 2 A Ak i/ it il
31 GRMZM2G122337 2Fe-2S JHR AU IR [ R AR 1
32 GRMZM2G101875 (CERS, LACS){K#8t AMP £ B i AN $Z MG A G R 1 o JR A e LA 6 A 75
il , FLVE TR I EEAR TR , 2 5 3 B s AR A W 6
33 GRMZM2G150248 (ATPAO4, PAOA)Z 15 AL i 4

2.4 REEEEEREEEIE

M CML288 cDNA H14y 3 4 M B9, 15921 F
BEZ 91 590,903 423,495 bp [ 4545 , 5 FUMARAT
(&1 5), g e KL M 2 3 pGADTT #4K |5 HEAT XU
PIKGI , £33 1 590,903,423 .495 bp K/ 55, 5
THATT

W H 2H UKL S 5 T TOR S A BERE AN, YR A
SD/- Leu/AbAx *F- i, FH 14 XF HE Y1H[p53— AbAi].

PAO4 . bZIP60 . RPL23A F1 BAG Y 1E % A, B %}
WA BRE (18] 6) 5 ~F-H b P T A TS 07 , BE X BRI 4
PRIV IFE AR, R 4 ML R 115 ZmDPS10-2
()i Bl A e AR AR EAE T

3 iS5

AR TR L 30 32 A 200 0 6 SRAT ' J A B A%
QTL qDPS10-2 [ 3L H ZmDPS10-2,ZmDPS10-2
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2 A: M R D12000(Takara); 1 ~ 4 43 5] 4 PAO4  bZIP60 ,RPL23A .BAG. B:M & BM5000(Biomed); 1 ~ 4 43 %]y PAO4 . bZIP60 , RPL23A

BAG REGFIBTRL ;5 ~ 8 53 SIS I 4 XU Bk .

Note: fig.5A: M is DL2000(Takara); 1-4 are PAO4, bZIP60, RPL23A, BAG. fig.5B: M is BM5000(Biomed); 1-4 are no—digested plasmid of
PAO4, bZIP60, RPL23A, BAG; 5-8 correspond to 4 double—digested plasmids, respectively.

E5 (REEEERERERERSENETIRN

Fig.5 Cloning of candidate gene and digestion detection of recombination vector

T a S BHPEXS G b o B M I ¢ ~ £V PAO4 BZIP60 .RPL23A FlI BAG.
Note: a is positive control; b is negative control; c—f are PAO4, bZIP60, RPL23A and BAG, respectively.

E6 (REEEEREREIERIE

Fig.6  Verification of candidate genes

A 35 B DR A ' J] S0 g 1 % i 2 o o7 ke — A
ARG LA ZmDPS10-2 #0058 s F i 18, R )
BT R R G e B 5 2 AR B S R P el R 1 33
A, Horp bZIP60 5 i 5 i A ¢, PAO4 . RPL23A Fil
BAG WL 2 5 37 A 4 ) ARl AR K A 4 L 5 30 85
i) 7 A 5, X R 4 AN SRR I PR EA Tk — 25 [l G 56
WE, %) 4 3FE B T PAO4 . bZIP60 . RPL23A . BAG 5
ZmDPS10-2 JA 8 F A EAEH

XF ZmDPS10-2 Ja 8 FiA7 500 , R BBR A K
IS T 3EA T TATA-box F1 CAAT-box 4}, if
& 7 GT1-motif , Gap—box . Sp1 &5 F i i JT {2 , IR 4,
i 7 390 35 ) 1 S P o, AR K R R R G MR
P IO, oA A LR SRR T S et
TOFA S5 T 5 R E A )& iR A A BT
PEZE G S . 5 ZmDPS10-2 J5 8T HAE R PAO4
bZIP60 . RPL23A Fl BAG4 75 185 M A 2 119 A Wy ik
T2, PAO4 = 5 UL RS I+ 16 83 1 07 & RN A6 A A8 1 i
K15 bZIP60 7 PN 5T I 137 85 i) iz v A 42 Ji A ™

RPL23A 7E ¢ 5 B 4L 2L rh S 5 — SLE A W i i J
N BAG Z 5HEY T, F 2R KM, A
[ 4 i NF-Y C M E 45 A A0 A6 30 L i 137 ER By
A PR PR ES S A HEAER .
255 A BT IIRE OO T A ZmDPS10-2 ik
BV REEAE Y TT AL ER W | BB 45 50 53 1
WA — 2 M IIREE
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