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Cloning and Expression Analysis of Promoter of Major Latex
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Abstract: Major latex protein (MLP) is a member of the Bet v 1 superfamily and is involved in various
plant stress responses. In this study, the promoter of the mulberry MaMLPA423 gene, designated pMaMLP423,
was analyzed using bioinformatics, cloned, and functionally characterized. The results showed that pMaMLP423
contains not only core cis-acting elements such as the TATA-box and CAAT-box, but also multiple elements re-
sponsive to light (Box 4, TCT-motif, GA-motif) , abscisic acid ( ABRE, AAGAA-motif) , ethylene ( ERE),
drought (MYB, MBS), and wounding ( WUN-motif). Plant expression vectors containing the full-length pro-
moter (pMaMLP423) and its truncated versions ( pMaMLP423AS1 and pMaMLP423AS2) were constructed and
transiently expressed in tobacco. qPCR and histochemical GUS staining demonstrated that all three constructs
could drive the expression of the downstream GUS gene. However, the promoter activities of the AS1 and AS2
deletions were both lower than that of the full-length pMaMLP423. Exogenous application of ABA and ethylene
significantly induced the expression of MaMLPA423. This study provides a foundation for further investigation of
the regulatory function of the MaMLP423 promoter.
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SRR 32, B % RS B PR T 4 A 5
S S = BF L b | A [C AR ( Nicotiana benthami-
ana) ARE R B VG S OEBE A W H AR A RN F] AL,
[=X "S-} Taq fif# Hifair® I 1st Strand ¢cDNA Synthe-
sis Kit (gDNA digester plus) , Hieff® ¢PCR SYBR
Green Master Mix( High Rox Plus) 2504 B | i3 3¢
YA RA T, EHERERG] NovoRec® plus One
step PCR Cloning Kit W) B 2 e ( JEa) Rk
BBRAF, HY RNA $2BUR7 & H Promega, B
HE N VI Hind 11T, Sal 1,5 810850 25 45 0 [
TaKaRa, &FFHE GV3101 MM 2k % 4A& pCAM-
BIA1391 Hi A = ORA7, HABR Dy o Hr i
1.2 MaMLP423 JBE0FFF 54 AES R

PEEUSEA LN 21 MaMLP423 FDH (1D XM _
010102202. 2) #24H %65+ i 2000 bp #7451, i
“h pMaMLP423, i FH AR 4 55 [ 241 DNA 2 B0
BIRBUM S 32 nh F R, &l & 851 Y pM-
LP423-F Il pMLP423-R( % 1) , Eif# & Taq 9"
H4 pMaMLP423, PCR 434 7= W) 3#E47 1. 0% S5
BRI EL YK AT 7E 2k PlantCare ( http ://bioinfor-
matics. psb. ugent. be/webtools/plantcare/html/) T
DU HR I XA FH T
1.3 pMaMLP423 BEIFRF I & &KES5i&it
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[F] it P SR SR R 2 A P Ak 22 57, — A F 118 ~ 467
bp , AN [F] il Ff ) 22 5 40K $ U7 97 LL Yo SR 356
H, ZIA 3 000 AL, & —5 A8 TIME #%
T 55 AT 891 ~1 029 bp, #843 i Fh h sk | 43
Which S1 A1 S2 (&l 1), #it5 |4 S1-F #l S1-R |
S2-F Fl1 S2-R(F 1), 4> Bl s S1 F1 S2 FE
(455 3T pMaMLP423 AS1 Fl pMaMLP423 AS2, 4%
BT o LT PR R 5
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pMLP423 #) ¥~ 3§ #w
pMLP423-F  TTGGGCCCGGCGCGCC AAGCTT AATTCGGAGTGGGTAACTTCAATAA TR kM, T X
TTTTTTC KA RMKAI, A
pMLP423-R  GAATTCCCGGGGATCCGTCGAC CCAAACCTTGTCAGCATTAGACTTC A Hind $ 111 #= Sal 1

Brdnds &
S1-F [TCATAGAAAGCACTTGTTTTT| ATGTTCCCGCAGCCCATGACA pMaMLP423 AS1 #=
S1-R TG [TGTCATGGGCTGCGGGAACAT| AAAAACAAGTGCTTTCTATGAGA ~ PMaMLP423 AS2 49
ACCATTC VA EWREMN
AR A 5 R
S2-F [GAGCTATGACTGTGGTCTGTTT] ATTTTGGGACAGAGACCGTTGTTG B 3] 4 o B

S2-R ACAACGGTCTCTGTCCCAAAAT| AAACAGACCACAGTCATAGCTCCG 74
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435 pMLP423-F Al S1-R,pMLP423-R
M S1-F #47 PCR ¥ 3% 1R A A PCR ¥ 3 /=4
AT YE R Ak, LA AR, pMLP423 - F £l pM-
LP423-R 5|47 PCR ¥4 415 S1 S5 2
F pMaMLP423 AS1, [R] VR 5 21 77 vk 445 H 8 44 il
i, i pMaMLP423 AS1 - P, [A] B J7 ik 3K 14
pMaMLP423 AS2 J H: 5 21 i ki pMaMLP423 AS2-
P AR VRALE S A 3 A4 TR B AR AR
FFE GV3101, [AlA 544k pCAMBIA1391 K2k 35S
S Zh TR E AR pCAMBIA1391 A35S A FH A4 F B 44
XTHE
1.5 RIFFEN S LR AR

HS BB AR AT BB E
TRV S A B— SO B A 48] = Ffsl i | 2 5
£ RS E TR RS BRI R, 5 KAT
THREFAE ARSI AR YR 2 d, BUR YL X kA T
UL G o MY 25 I IR, IR 3R EL RNA,
Hifair® I 1st Strand ¢cDNA Synthesis Kit ( gDNA di-
gester plus ) JE AT 55 — 4 % 53 [N, Hieff® qPCR
SYBR Green Master Mix ( High Rox Plus) #4732}
PEIERE T PCR(qPCR) , MIHEE EF-1Af NS K
W GUS BRIk FH 519 D3R 2, A X 2 & 5
TR (278 PR AR R A 22 5
1.6 MaMLP423 EERFESRIE

VEHUE IS 32 1Y 1 a A2k 4%, 43 90 W5 it it

IR (ABA, 2. 64 mg/L) . Z ¥ F] (ETH, 500
mg/L) RAT R R (MeJA , 224 mg/L) , TG 1 65
FXF A AT MU0, 24 h S A S B B
PR RNA , IR WLEN 1 actin FEP N N 2047
qPCR, Kl MaMLP423 R By Fak, @519 0
%2,

Fz2 PCREMERSIW

314 % AR (5 =3 )
MLP423F AGATCGAAGTTGTGGACCCA
MLP423R TCACAGCTCCACTTCACCAA
ActinF TGCTATTCTCCGTCTCGACC
ActinR AGCCAGCTTCTCCTTCATGT
GUSF GAATACGGCGTGGATACGTTAG
GUSR GATCAAAGACGCGGTGATACA
EF-1aF TGAGATGCACCACGAAGCTC
EF-1aR CCAACATTGTCACCAGGAAGTG
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2.1 pMaMLP423 {ER TS 7

PCR 4" 38 A1 7 3515 pMaMLP423 741 1 968
bp, FEZE PlantCare Tl pMaMLP423 % CAAT-box
S TATA-box 510 R 3+, i A HE# 2 1 X AR
FHooE, 5 5em i A 5¢ B /R F T4 GATA —motif |
G-box .Box 4 .LAMP —element 5§, }fp 30 2 0 i oo AF
MYB MBS, ARE  Box 4 % M E %S 2K 1EH T
ABRE .as—1 . AAGAA —motif , CGTCA —motif , TGACG
—motif 55 , F YA K & B M CTTF CCAAT-box 02
—site 5 (3R 3) , X ULHH R MW MaMLPA23 5 [H 7] BE
RN N R B F AR E TG,
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R3 MaMLPA23 EEBEFIRKXE BT

Ak A EANYR ] il
. . B ABRE ACGTG -963, —1889
WEBE D QITAN R M AAGAA-motif GAAAGAA -29
3 T L KA T A CGTCA-motif CGTCA -1690, +1891,
as—1 TGACG +1690, —1891
4 k&R TGA-element AACGAC 1709( -)
Lot o T ERE ATTTT/CAAA +361, ~618, ~759,
+993, —1432
vy BT GATA-motif GATAGGG +807
GA-motif ATAGATAA 5
I-box cCATATCCAAT
TCT-motif TCTTAC 5
LAMP—element CTTTATCA -1218
G—-box TACGTG -963, +1889
AE-box AGAAACTT +1272
Box 4 ATTAAT 4, +624
Fr K69 MYB 45 445 5 MRE AACCTAA +746
F 35569 MYB 25412 8, MBS CAACTG -491, +1327
MYB CAACCA -1306, —1540
MYB recognition site CCGTTG +1044, +1075
MYB-like sequence TAACCA , +1526
TR 5oL 0 640 X AE A ARE AAACCA +663, +1411
EH 3 5R X AR M W box TTGACC -788
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EEFRBORXAE AL T B4, 5 R FRXAE R AHE T LAME, BHA TREAFTEESHIET S1 A=
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A — S
2.4 GUS ERALAUZERESH
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R B R BR W 5, pMaMLP423 AS1 1 pMaM-
LP423 A S2 JHFEN: F 52 /N AR 8 €, B A 3
TG R A REAR, 5 2 B PCR &5 3R —3k, FAPEXT
HE CK= AR DL R (A B A, D] GUS I Rk,

-

pMaMLP423 pMaMLP423AS1 pMaMLP423AS2  CK-

3 qPCR(A)fEALLFERE(B) NFEREE GUS EEMRIE

2.5 MaMLP423 FERF)iF5 5855

qPCR K MaMLP423 & [K 0 i 453 473 F 21 P
PR M FRIRG O, 45 5 T DR A T A A S PR 1) 2%
A Tt e, Horf ABA FI ETH Ab BEAR #k h
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2.00 b
X " .
150} I
= a a
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CK MeJA ABA ETH $i{)
4 (PCR #il MaMLP423 EEFS KL

3 it

J R I PR S A T O R R s FE PR G
JeBR P e HE . ARHFSE MaMLP423 )5 8 T &5 A
55 ABA MeJA 55 A K IER AH DG B LA FH T
XS SR IF SRR EIZEE NS ABA KR
s T B AL R AR G B 25 SR — 30
[ R G 8 7 XA T 5255 ) HE
i SUEANKA S S PN E I e s 4% 4= K D)
A= R A 4 e AR SR R TR — 2
B MaM1P423 3 [H ] GE S S FEAS [ 368 #9375
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BE RIR M RIS S TR GESRIT
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P AR PRI R A shie e, &5 2R 3 FUs ol

TR IR ShAR A HL ] GUS ik, {H S1 1 S2 fily ikt
X BRZS) T P S M AR, AR L ET 43 AT, ST X
B 5o R A 38 SR DG A R T, S2 IX 3=
BN ER S TR A D TO M, 3 Atk — 25 () 3
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