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RE RXam2 WRZE B RIENIURINEE ST

EBE, XFER, BRILK, R, BEHE
CHER K2 SB35 M A T 0 R T 5600, R WY 570228 T

W E: WZIEARE (Manihot esculenta) TTiR L, AT 5e ke 1 — RS 2 SZARAHOCHE ] Resistance to
Xam (MeRXam2), %} .25 A A5 AT AT, & B3 B 19 28 15 371 (Coding sequence, CDS) X354 3 561 bp,
FEHR/NR 132.847 kDa, i i3 52 9¢ 6 %E i (Real-time quantitative reverse transcription PCR, qRT-PCR )43
Br 2, MR R Y N MeRXam2 3% 1k 1 [ % BF [A] A 385 0 15 384 001, #€ 24 h Rk ik Bl ok, X R
MeRXam2 Z: 5 8\ AREHUE RN o sk, il ik (7] 95 T 2 A4 . MeRXam2-pET32a # (R IKEAK, HATHREAR
5 e, st AN B 2 BT AN EBTiE MeRXam?2 #8515, MFTE5 AR & AN, AN A0 BAR T X
MR R, R BRI R 1R Gy, A9 RSB B R T IS RYE A RIE 1 .

KR A, S R AL R IR; N &
FE S %S Q78;S565.1 XEAPRERD: A

XEH/HS: 1674 — 7054(2025)04 — 0561 — 09

JEBEE, R, BROTR, 4. R RXam?2 B JFAZ 8 H 2k AU TIBE 1T [J]. By 4244, 2025, 16(4):

561-569. doi: 10.15886/j.cnki.rdswxb.20240147

A Z (Manihot esculenta) &= 2 -4 HE K FH W),
I TR T 3R RS A0 S A b X RS LA
Mif 5 W20 . 2 AR L RS S VE M L R R
PEP, —BRAREREGSIE 21k 14 R IVEAR ,
2y BAC NFRAE IR, bR T B, ARE R H] T
2y, ig | mEAVIA YIRS T, BA B RIYE
G, (E R AR B 1R 35 20 H ™ i ™ i
AR, H P RSB AN B PR 22 i B ol T L, B
HiEE A v AT R R B B LR Xanthomonas
axonopodis pv. Manihotis(Xam) Jir 51 2 19, 2 52
I A 22 PR AR JE A 7 1 B B, ™ R S B2 bk
FET-CL, DR TSR 0097 48 A S8 0 T T A 22 1)
J7 1% B R A i R 1 TR A, 3 5 5 0 R U
SR A I R ) — 2,

FEI TR T R FE A ) o R v, AR
BT SR E RGN, F2 A R AE G o T
Bk WY 098 2 v (PAMP-triggered immunity, PTI)
SN B I 1Y A 98 BN (Effector-triggered

Wi HHE: 2024 -09-13

immunity, ETI), H PTI #l ETI 3 WA TAES, H
o ETI 2 AE Y e RGP I — D EH I 7, FE
WA TAH ) — 2 M A 492 3Z 7K (Nucleotide-binding
domain and leucine-rich repeat, NLR ) 1 795 R 3 A
Yy, WSRO N, R ARG
WOt E & = AR H 2 )75 (Nucleotide binding site-
leucine-rich repeat, NBS-LRR ) H_ & & {57!, NLR
A SR 3 EBA: (1) AR N i, BEASINAL
L REE S (2) Nucleotide-binding adaptor
shared by Apafl, certain R genes and CED4(NB-
ARC)ZE Rk, W] DL 5K [F) i 4% 1 R 45 A NLR
AL TS A BARAS (3)C il & S & R H A
2k Z IR 2 1 % (Leucine-rich-repeat, LRR) %% 4
I, AT LA RS NLR 25 H 35,

NLR ZEFEY AR H 20— SR B Kk
(R EH), NLR |2 Z 50 EYpha ™. Ak
R W, TEE R (Oryza officinalis) T % 4 NB-
ARC Z5 I SL R A PUm D aenye, HhsE
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(Solanum tuberosum) ") Rysro M 4 NLR &,
B Rysro ShES SRR PTG R Th 48 X Eh R 2 is
SR PTHENT, 1 R IK TaRGAS LN, v ¥l 5g /N4
(Triticum aestivum) %t R I PTHE"Y, JF H NLR
1E VTG XT MR BE R (Phytophthora infestans ) WL
PENT, TTHE B K (Zea mays) 15878 & NLR 25K 1)
N, FEUKHIA (Salicylic acid, SA) A W5 5% 5
BELAS:, 2 1717 67 48 T KT PERY s ZEA [l P
NLR S50 5 IR0 BB AR, ZEARE i &£
ik H A NLR Z544 () MeRPPLI(PAA~ Ay S [N ) JE
K, %R AEAR AR B B . MeLRRs
SR R PR AR K AR IR B AN A B R R DL B
MFFEA 1(Pathogenesis-related protein 1, PRI)IY)
Feik i, NI E VA AN R MR 2R TR 12
PR /IMA (Zygote arrest-1, ZAR1 )38 15 1H 5155 I
TR 0 A ASONE IR, flok A& AEL ) AR L AR T, AT BEL
19 R T A3 B LS B PTm D g, RE
NBS-LRR Z5 14 (1) 5 [ A 2, 3L E %8 %€ 228
A~ NBS-LRR BUEEIKFN 99 ANFRS3 NBS HEHP, iR
#B73-H NBS-LRR 454 () 2 K ) D Reid A ik —20

W,

BT HT B ZE YRR B NLR K& TH 40 7 51
ABFTERETE T 1A AR B i NLR 2 H 5%
MeRXam2, 5if T 2K FH . MFixFE N7 T
A=A B e LR T AR AR S i TR 4
e Ja B 2238 K, Of 38 5 A PR it A AR R
MeRXam?2 H FH X I B A2, B 79 RS 1
AR AR

1 MRERE

1.1 EeE BUUER D ER 1247 KR il
Wi A ZEFFEUR 10 ~ 15 em K G (R B 2~ 3 2
), M TR A IRA S S AR A e A, 25
FFT 28 ~ 30 °C 12 h JREEFT 12 h ISR 21
TAK,

1.2 SI¥MER @I EHEE phytozome(https:/phy
tozome-next.jgi.doe.gov/blast-search ) £k MeRXam?2
f) CDS J#51], /il Primer 5.0 #A{45315149), 51494
BRI e Z2 FE 4R R R R A w58 1, BARS 15 B
1 FiR.

x1 31457
Tab. 1 Primer sequences

GIL/ B BELF 5 (5'-3") iz

Primer Primer sequence(5'—3') Use

OMeRXam2-F TATAATTCAAGCCATTC qRT-PCR

OMeRXam2-R ATCCAACAAGTCATCTG qRT-PCR

Elongation factor 1-alpha-F TAACCACCCTGGTCAGATTGGAA NS ELH

Elongation factor 1-alpha-R AACTTGGGCTCCTTCTCAAGCTCT WS EH
MeRXam2-F ATGGCAGAGATAGCCATATCC MeRXam29 1%
MeRXam2-R CTATTTCTGGAACTCAGGTGA MeRXam2¥ 1

MeRXam2-pET32a-F GCCATGGCTGATATCGGATCCATGGCAGAGATAGCCATATCCC — #udAty i

MeRXam2-pET32a-flag-R TTGTCGACGGAGCTCGAATTCCTTGTCGTCATCGTCTTTGTAG B2 LN apEs

TCTTTCTGGAACTCAGGTGACCCA

1.3 AZERNARBRERERER BUKENH 02~
0.5 g, A WEE 7541, K H CTAB $2 UL HE UK
2 RNA. F B 5857 £ (11151ES0, YEASEN)
P RNA F2 % 550 cDNA, 41> RNA #£ 5 4 uL,
WIS SR G A &R 5 pL. 7K 11 pL, IRG
¥15] )5, 37 °C LW 5 min, 85 °C 4 1k W, RNA
5j cDNA FEHT1E-80 °C VKA RIS

1.4  MeRXam2 BEEEE L)L cDNA ENHIHT,
H FastPfu DNA Polymeraset § 1% MeRxam?2 J B,

T AR U f e R 6 DR B KN, o B B
JFH I 1T AT 3500 & Rl i, oK el i J Bt 5 pEASY-
Blunt3 % 4%, I ¥% 1k ] DHSa /& 3Z 25 40 g
(ZC101-2, ZOMANBIO), #& J& Bk #5875 E A7
7% PCR % ilE, PCR 2 /7 5 & F2 77 4 T« 70748 %
95 °C, 3 min. 28 95 °C, 30", iE Kk 55 °C, 3 min,
FEf 72 °C, MR R BOK FE B 1000 bp min' | A8k
FEPBEEIEIR n=32 IR, L AEH 72 °C, 5 min,
A 0 BRI SR, Pk B — 5 ) B o8 A ek


https://phytozome-next.jgi.doe.gov/blast-search
https://phytozome-next.jgi.doe.gov/blast-search
https://phytozome-next.jgi.doe.gov/blast-search
https://phytozome-next.jgi.doe.gov/blast-search
https://phytozome-next.jgi.doe.gov/blast-search
https://phytozome-next.jgi.doe.gov/blast-search
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RO FV I, W73 1] 45 5 5 W9ty 1P 91 i A 7
LEXT, B MeRXam2 35— BB B IRAIRAT
1.5 E£YEEFESWAHALMEE HEAED
P A 5T 38 i 7R 2k 3K A (https:/web.expasy.org/
protparam/ ) FEAT 73475 38 1k 7E L SR AF (https://www.
uniprot.org/) % il # 171 5T i) g 45 K5 B Y
=G 45 Ky 8 5 7E £k T 2 SWISS-MODEL (https:/
swissmodel.expasy.org/) 47T ; BEFR AL A7 A8 A
(https://services.healthtech.dtu.dk/services/NetPhos-
3ANFEAT U, A R 5 A A A OCAE L E i
(https://services.healthtech.dtu.dk/servicess TMHMM-
2.0/) T, Ay #E AL BT T P 51 A NCBI R ik
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) I %%, F
F MEGA.11 B BEFT HE AR A 22
1.6 MeRXam2 RiZiEHSH  H Xam YR E M
FreH 2 RIS 43 L0, 1, 3, 6. 12 1 24 h iYFE R
PR RNA, [R50 cDNA, FSEHT2E 652 & PCR
K MeRXam?2 W)k 6, 1] 0.1 mL 96 £ qPCR
M2 (7 (KG2554, KIRGEN), 73521 ¢ 658 ft R 4%
(CFX Connect™ Real-Time, Bio-RadLaboratories)
hiktT .
1.7 MeRXam2 RIZFFHHE  SRIBCH AL
) MeRXam2-Blunt3 Z AR Fk:, LLBOR AR, 47
1 MeRXam?2 W) Fv B, HIBR 14 N U) B BamH 1
Al EcoR 1 XUEFVI 2 4K pET32a, F [A) U5 5 2H % 4
(907 12 4% MeRXam2 F B2 3 © 2 LML
pET32a #ifk I, ¥ALJ5, Ll B PCR Kk, Pkt
HAT B — W52 50 (TR, JF ] LB W IAE R,
I, JEBUTORE, XUBFDI S IE, 455 BUH R/, Jfik 4
KA TN, 257530, B A
1.8 MeRXam2-pET32a ERFF RN Fiiy
M 1 23 4 56 M 1

2 000 bp
2000 bp 0 19(5)811;;)
1 928 Ep 8s 500b
500 bp 100 b
250 bp
100 bp

BRI, MeRXam2-pET32a %5 A% BL21(DE3)
JE 57 25 40 9 (ZC121-2, ZOMANBIO), £ PCR
E, Pk HA B — B 0 WK T 5 22 S5
W 2ok 2 %) BRI AR i R R R AT
LB A #5235 v i B A9 ODggo fH 4 0.1 ~ 0.2,
TAFEIR PR35 (37 °C, 150 r'min™), 24 ODg, 1H
E# 0.6 2247, A IPTG ZEZHKE S 1 mmol- L™,
Ak S A FE R (37 °C, 150 r-min™) #E4T 1% 332 9%
BREH. SHER, B, 1.3, 6 h &
fh, B5.0(12 000 rmin”', 10 min), % 38, FAH
100 uL PBS(pH7.4) 5 &, @ 5 Ak, 550 (4 C,
12 000 r'min", 5 min), 5 35 W, UiEH PBS &
L, SR HEAT T e 5RO R A R D M Tk R e
7K (Sodium dodecyl sulfate polyacrylamide gel
electrophoresis, SDS-PAGE) #l1 & [ Jit 4 J& B[l b
(Western blot) Kzl F- & & FHHR B .

1.9 MeRXam2 BJINEEIRZT 4R B0 : A
AL Xam J5WitE H, T 0. 3. 6 d JEHATHL
FRBUHHIEIR N, ] 75% (viv) I Z BSR4 5 min,
K KIEVE 3 UK, MoK 4RI+ R LT K 45, BT
FESR T R U R, INACKBRAKIR S, e T
YE & BAFATRE R RS, IF SUTEA S Pk iy AR Y
Brgedkrp, BIE A 28 C [HIRE SR AT R 3%,
55 2 RFTA B STt .

2 HRE5HH

21 MeRXam2 BERFEIE N ik MeRXam2 3
PR, T SO A A RNA, B R M A L kA
I RNA Fif, ZIA 28, 18 s 25 (K] 1-A), By
RNA B, SRJ5H RNA 5 AL cDNA, H
ARENSIF AT PCR K cDNA Y&, &
3 4 5 6 7 8 M1 2 3 4 5

15 000 bp
2 500 bp
1000 bp

250 bp

N ! e e/

B C

AKZEI B RNA B4, M.DL2 000 DNA Marker, JKi 1 ~ 6 A B 5 RNA #&:il; B.cDNA BBE IS L 1k K
{lll, M.DL2 000 DNA Marker, JKif 1 ~ 8 NS LN 1) PCR P8 KI5 C.47 3 MeRXam2 J£ N Ji Bt, M.DL15 000 DNA
Marker, Jki#i 2 ~ 5y PCR 4" $#47=4)) .

A. Total RNA was extracted from cassava leaves. M. DL2 000 DNA Marker; lanes 1-6 were the total RNA of cassava
leaves. B.cDNA agarose gel electrophoresis test; M. DL2 000 DNA Marker; lanes 1-8 were PCR amplification of reference gene.
C. The MeRXam?2 amplified gene fragments; lanes 2—5 were the PCR amplified products.

1 MeRXam2 EFEHIFREX
Fig.1 Acquisition of the MeRXam?2 gene


https://web.expasy.org/protparam/
https://web.expasy.org/protparam/
https://www.uniprot.org/
https://www.uniprot.org/
https://swissmodel.expasy.org/
https://swissmodel.expasy.org/
https://services.healthtech.dtu.dk/services/NetPhos-3.1/
https://services.healthtech.dtu.dk/services/NetPhos-3.1/
https://services.healthtech.dtu.dk/services/NetPhos-3.1/
https://services.healthtech.dtu.dk/services/TMHMM-2.0/
https://services.healthtech.dtu.dk/services/TMHMM-2.0/
https://services.healthtech.dtu.dk/services/TMHMM-2.0/
https://blast.ncbi.nlm.nih.gov/Blast.cgi
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AR — 27 UL cDNA R (B 1-B) .
5 ) LA cDNA SH B, 3734 MeRXam2 H W) R B,
15BN H A N—FE R B (B 1-C)

22 EWERESH

2.21 MeRXam2 & & 4 #1457 B it fb b My

i 6T MeRXam2 i SRR A7 s FA T Fi, 3
H 2RO 5 (K 2-A), i@ A @ i &
5 MeRXam2 [7] Ji P 5 15 1 2 13 I B (Hevea
brasiliensis ) HbRXam2 (%] 2-B), #5 I F1 A [
J& T K ERBHE Y, I 2% 5 1T 8 AR 1 Gk 3

100 000- CcRXam2(PHU10320.1)
100 0.1%% 5n- CaRXam2(XP_047250921.1)
ved i 100/ 020 - SpRXam2(XP_015087117.1)
Netphos 3.1.a. predicted phosphory.latlon sites in sequence s 0703 1092 St Xamd (XP 015158254.1)
Display only the scores higher than 0.8 100 ¥ 100 577~ PRRXam2(KAT3445835.1)
Sorine 0.05 0.08 _ o OeRXam2(CAA2956689.1)
s Threonine 100 ' 31 0.1% CfRXam2(XP_059650066.1)
= Thyrosine — 01 0.01 :0'18 CsRXam2(XP_028083341.1)
a1t * : 100 006 ®MeRXam2(XP 021618095.2)
g 100{ 0.16 006 HbRXam2(XP_021657405.1)
= 0.03 73531 ZiRXam2(XP_015892205.3)
.g .02 023 JrRXam2§(P70823§1426§231))
= ——RcRXam2(XP _ 6 .1
= I 035 og DzRXam2(XP_022768536.1)
e 0.03 57~ MaRXam2(KAJ4701527.1)
s 0.00 1 199 <100 0.2 HuRXam2(XP_021283805.1)
) 010 0.15 557 TeRXam2(WRX29808. 1)
= 100| 0-01 579 PVRXam2(XP_031276742.1)
0 . . . | 0.07 45 1007~ ToRXam2(PON85761.1)
o w0 S0 100 B Ry,
equencz position 0.10 57~ QIRXam2(XP_030945237.1)
B
TMHMM posterior probabilities for WEBSEQUENCE ~
1.2 = = Organized embryogenic structures
5 L5¢ = Root apical meristem
1.0 S D Leaf
0.8 = g a @Midvein
2 B Z10}a = Petiole
= 2 @9 D Lateral bud
[ - g = Fibrous root
04+ = : .
2 ; 0.5 b b = Friable embryogenic callus
] = Shoot apical meristem
0.2 0 bb
& ’l‘b b ﬁ i b
0 . . . . . s 0 RS &
0 200 400 600 800 1000 Different tissues
Transmernorane Inside Outside
C D
(35~55aa)  (324~401 aa) (520~1 186 aa)
cC ARCI LRRs
N-term =—f— | | | ] C-term
NB ARC2

(170~323 aa) (402~519 aa)

E

ABERRALAL 17347 BAS R Al E] MeRXam? [R]85 1 ) A Gt (U HA b 2312 v AR, S 04 BB, AR A o
i SR FAEIIR ARG B2 BRI EE S AR A k. A B BHME LIRS ZE WAL AR JT O SR
SRR ARHLERR BRI B AR . N IR C.ESIRASF ST 15]; D.MeRXam2 TEARFILLSURIR A LS5 L ARAIMAE

AL TR R R MIZE 25 TR SRRt 4140

F ot .

FZEI HE AU RIRE I B 1 045 FAR 1 = R4S

A. Phosphorylation site analysis; B. Phylogenetic tree of MeRXam2 homologous proteins among different plant species

including Capsicum chinense, Capsicum annuum, Solanum pennellii,Solanum tuberosum, Paulownia fortunei, Olea europaea L.,

Cornus florida, Camellia sinensis, Hevea brasiliensis, Ziziphus jujuba, Juglans regia, Rosa chinensis, Melia azedarach, Herrania

umbratica, Theobroma cacao, Durio zibethinus, Trema orientale, Trema orientale, Parasponia andersoni, Quercus suber,

Quercus lobata; C. Prediction of transmembrane domains; D. MeRXam2 expression of embryogenic structures, root apical

meristem, leaf, midvein, petiole, lateral bud, stem, fibrous root, friable embryogenic callus and shoot apical meristem in different

tissues; E.Protein domain structure; F. Protein tertiary structure prediction.
B2 MeRXam2 ZHIEBNSH RN HHE

Fig.2 Physio-chemical analysis and evolutionary tree construction of MeRXam2 protein
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84.26% ULAh, XFHE AT 1 B B4 R S pi iy, 3%
AN A5 (E 2-C) .

T TCOD expression 7E £& $1 4 %2 (https://
ngdc.cncb.ac.cn/tcod/expressions) ' MeRXam2 TEA
] ZH 20 R A5 O, JF 2 i IR I, & 3
MeRXam2 TG & A 45K F 2 e PR A A 4 2L
Tk X (K] 2-D) o BEAh, A58 o X
SR T, & B MeRXam?2 25 #4) 3 AL 5
34X dsk: SR N A CC £538(35 ~ 55 aa) |
1] X 35 /1) NB-ARC(170 ~ 519 aa), NB-ARC H:
MALE 3 AN, 73l J2 NB 45 k438 (170 ~ 323
aa),ARCI1 Z5fatal(324 ~401aa), ARC2 Z5K(402 ~
519 aa). & A 5E 3T C ¥ Y LRRs 45 14 5 (520 ~
1186 aa), LRRs J& #1A4Y %) NLR 2514, #l457E L 4K
4 (https://www.uniprot.org/) $2 L1115 B £l T 1%
| HMEH (K 2-E). I3 4, bk Mk 2
il 7 MeRXam2 B =454 (8] 2-F), HHBHY
AL P o o 7R 28 B4 (https://web.expasy.org/
protparam/)#E 1770 M7, 45 R B, MeRXam2 A K
R S RGN A2 1K NLR £ 1, CDS J74
47 3516 bp, RILMRFHI4T 1 186 aa, ZHE 143 F 0
N Csos7Ho 506N 150501713861, T 3 K /N2 08
132.847 kDa, R4 HL i 8.12,

2.3 MeRXam2 BERMIRIESH N TR MeRXam?2
BB ZHRRENIUR R, SR S5O0 E
i PCR HiARKM MeRXam2 FeRAEARZERE Xam 4b
O, 1.3, 6,12 F124 h J5RIEKT-. BFIEL
R I, WA B R AR AL, MeRXam?2 3Rik 20l

M123 M12
15 000 bp 15 000 bp 15 000 bp
5000 bp 5000 bp 5000 bp
k! g
50 05 1 000 bp P

250 bp 250 bp

A B

M123456789

hn, ELTE 24 h i p 3k ik Bl e (& 3), 13X 3R B
MeRXam?2 " {65 53R EHRE LB

30
Xam/Mock a

[\*}
(e}
T

AHICHEP Rk K-
Relative transcript levels
=

C
d 4 d ”I—‘
e B e B ==
0 1 3 6 12 24
Hf 8] Time/h
BN R PR MeCLy I8, 5L 56 4L BeFh Xam H AR,
ZrAIER 0, 3, 6, 12 F1 24 h AY8E Xam 1RYJEHARZEN R, 0h
By kb 1, LIS 4H MeRXam2 3% ik & /% M8 41
MeRXam2 Fik &, Fo/8 MeRXam2 fAXT Feik &, A F 4k
FREFBE(P<0.05),

The control group was inoculated with MgCl, solution,

and the experiment group inoculated with Xam strain. Cassava
leaves were collected at O h, 3 h, 6 h, 12 h and 24 h after
inoculation of Xam. The expression at 0 h was set to 1, and the
group
MeRXam?2 expression represent the relative expression of
MeRXam?2. Different letters indicate significant difference at
the level of (P<0.05).
B3 MeRXam2 EERiEKE
Fig.3 MeRXam?2 gene expression profile level

24  MeRXam2 B K& A E MeRXam2-
pET32a J5AZ%HE H IR HAR, 1 5EH PCR AR R 1Y
T MeRXam2 F B (I8 4—A), i i [F] 6 8 2H 3% 211
Jrid, K BN S 2 HBR & N YIRS BamH 1

experiment group MeRXam2 expression/control

M1234M

15 000 bp
5000 bp

2500 b 2000 bp
T 000 bp 1990 bp
i
P

C D

A.MeRXam2 4" $4 K- B, M.DL15 000 DNA Marker, 3k 2~3 L MeRXam2-pEASY-Blunt3 A H4" 14 19724 B.AGHI#;

& pET32a (1) B, 7K K|, M.DL15 000 DNA Marker, 3K 18 1~2 2 B 4] 2 1K pET32a; C.MeRXam2-pET32a {4 % 1k J5 & 7%
PCR %k, M.DL15 000 DNA Marker, iKif 1~9 B PCR %2iE; D.f U] 421k, M.DL15 000 DNA Marker, M.DL2 000 DNA
Marker, ¥ki# 1~4 MeRXam2-pET32a AT I WF =) .

A.Amplified fragments of MeRXam2. M. DL15 000 DNA Marker; M.DL15 000 DNA Marker; lanes 2—3: products amplified
with MeRXam2-pEASY-Blunt3 as template. B. Electrophoregram of digested vector pET32a. M: DL15 000 DNA Marker; lanes
1-2 were the digestion vector pET32a. C: PCR verification of colonies transformed with MeRXam2-pET32a vector. M. DL15 000
DNA Marker; lanes 1-9: PCR validation of the colonies. D. Verification of enzyme digestion. M.DL15 000 DNA Marker; M.
DL2 000 DNA Marker; lanes 1—4: the enzyme-digested products of MeRXam2-pET32a vector.

Bl 4 MeRXam2 FHEHIE

Fig. 4 Construction of MeRXam?2 gene vector


https://ngdc.cncb.ac.cn/tcod/expressions
https://ngdc.cncb.ac.cn/tcod/expressions
https://www.uniprot.org/
https://web.expasy.org/protparam/
https://web.expasy.org/protparam/
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Fl EcoR 1 W14k AK pET32a #44% (& 4-B),
AL 3] DHSa B2 40, 8 7 7% PCR Bk,
PE B AT (B 4-C), S & N & R btk
FIWAAR LB 5535, $EIUTORL, XSUEFDISIE, Y1 Tk
H 8 R BER/ANS & (& 4-D), IF-26 00 P 5630, I+
GEIR [0 5 e 81—, B A AR 5

25 MeRXam2 EHIFS NHEREHMNIIEE,

pET32a

MOh1h3h6h Oh Th3h 6h M
A

ARHFFEHEAT T MeRXam2-pET32a ()75 115, 44
RAIBETE 37 C TR, T H R B
Hahn, B A R EE WG (& 5-A—K&l 5-B) . Mk
TR B2 5, X5 6 h (2R 1 FH B S o 2 vk
BF, MeRXam2 & [ 7F 595 nm WG -2 {H N
0.735, #5128 ¥=0.5493X+0.401 6(R*=0.993 8),
LA A P BRI 0.608 g L',

pET32a MeRXam?2

“ <— MeRXam2-Flag

M 1h 3h 6h lh 3h 6h

B

A.SDS-PAGE # G i yeta, NA S, MY E A i s> F i brifE (19 ~ 117 kDa), pET32a 0 ~ 6 h if5 3 (X & H,
MeRXam2 0 ~ 6 h iS50 B¥riE H; B AR GENT, NAEA, MBS A5 F =48 ME(19 ~ 117 kDa), MeRXam?2

0~6 hiESHIHFRE A

A. SDS-PAGE Coomassie blue staining. From left to right, M. Prestained protein molecular weight standard(19—117 kDa);
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left to right, M: Prestained protein molecular weight standard(19—117 kDa); target proteins induced by MeRXam?2 for 0—6 h.
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Analysis of prokaryotic protein expression and disease resistance

function of cassava RXam?2

TANG Luzhi®, WU Jingyuan, CHEN Yuanlai, ZHU Binbin, ZHAO huiping’

(College of Tropical Agriculture and Forestry, Hainan University/Key Biotechnology Laboratory for
Salt Tolerant Crops of Hainan Province, Haikou, Hainan 570228, China)

Abstract: Cassava (Manihot esculenta Crantz) has important economic value. Exploring the key genes of
cassava is of great significance for improving cassava quality. To mine disease-resistant genes of cassava, a
specific immune receptor-related gene resistant to Xam (MeRXam?2) was cloned, and its protein structure was
analyzed. The analysis was found that the coding sequence (CDS) region of this gene is 3561 bp, with the
protein size of about 132.847 kD, Real-time fluorescent quantitative (Real-time quantitative reverse
transcription PCR, qRT-PCR) analysis showed that the expression level of MeRXam?2 increased with time
under pathogen infection and reached the maximum at 24 h, indicating that MeRXam2 was involved in the
resistance response to cassava disease. In addition, a MeRXam2-pET32a protein expression vector was
constructed by homologous recombination, and the protein was induced and determined. After exogenous
spraying of MeRXam?2 protein on cassava leaf tissues, the number of bacteria was found significantly lower
than that of the control strain, indicating that this protein could slow down bacterial infection. This founding
might provide a theoretical basis and candidate protein for cassava molecular breeding.

Keywords: cassava; gene cloning; prokaryotic expression; immune response
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