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Abstract: [ Purpose] The aim of this study was to reveal the complete gene structure and haplo-
types of MAP30 in bitter gourd, expected to provide reference for studying the regulation mechanism
of MAP30 gene expression. [ Method ] Taking the primary core collection of bitter gourd as materi-
al, the MAP30 gene was cloned through referring to the genome sequence of bitter gourd, the com-
plete gene structure and haplotypes of MAP3(0 were analyzed through adopting bioinformatic soft-
wares. [ Results ]| The MAP30 gene was 920 bp in length, including 52 bp 5'-UTR, 7 bp 3'-UTR and
861 bp ORF, with no intron, encoding 286 amino acids. Phylogenetic analysis showed that the
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MAP30 protein was far from the RIPs protein of other plants of Cucurbitaceae family, so the MAP30

protein was highly conserved in the momordica genus. 6 SNP loci were found through comparing the

MAP30 gene sequences of 34 bitter gourd germplasm, the 1 SNP was located in the region of the 5'-

UTR, and the remaining 5 SNPs were located in the coding region. There were 3 haplotypes of

MAP30 gene in 34 bitter gourd germplasm through SNP grouping. Three amino acid mutations were

found according to comparing the amino acid sequences encoded by the 3 haplotypes. They were M/V

in the 2™ loci, R/H in the 69", and N/D in the 74", respectively, which were corresponding to the 2",
3" and 4" SNP loci, the 5" and 6" SNP loci did not cause amino acid changes. [ Conclusion] The

complete gene structure of MAP30 had been cloned, and the relationship between MAP30 protein and

RIPs of other cucurbit plants had been analyzed. In addition, the SNPs distribution and haplotype

types of MAP30 gene in different bitter gourd germplasm had also been analyzed.
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W X (Momordica charantia L.) J& T & 7 &}
(Cucurbitaceae) w7 N & —4F4: & A FEAHEY) .
IRABUCE SR 5, & B 25 396 M o B
AT IR S ARG S SRR
LGP, B IAR TG B (ribosome-inactiv-
ating protein, RIP) | ZFA7E THEY T, BAMIA
% 30 ) 35 AR S R B) BE o LEE-
HUANG 55 Py JICR 0 2R 552 v 43 5 31— A g3
TN 30 ku 1Y T RURZBEAR ST 3 H MAP30 (Mo-
mordica anti-HIV protein of 30 ku). MAP30 & H
HAM®H HIV, HSV, HBV 5555 7 (19 1 £,
B X P 7 Ul 40 M B B AR B 2 i) A DRy Tt B
A, HXPIER A ICH i, XRE T MAP30
BAPURTER) 1. S35, MAP30 LA
APUEE . PUMIRE S 2GS 1D

DATEMF 98 3 22 5% ] MAP30 gt 7 51) 4 i 28
TR 20 335 MAP30 25 11, HETBIF 52 AR W T
o MERERMRBIFERIERGERE
MAP30 Ff- 50 31E 1 HOGT 988 4 i ok 1) 40 VR 1
B GI g A U0 S N MAP30 3 IR % 4k 31 K i #T
. ZLIK) MAP30 &5 1 RE 3 i 8 70 T A ARG .
BEGING SRR SRR R R IR A I
MAP30 HHRESTEA H AT, FAN 25
7520 . 41 MAP30 & H RERSAG &4 i i &
T, ARIRIESFUIBFSEIEY] . B4 MAP30 4 H
PN B A B I SR . SR ERBRAEIAY
IR T MAP30 Rk R 58, JFSC8l T RliA e
Tk, ATHTHUR-RER ML 255 . whIbE
eI ARSI . H 4 MAP30 FE T LA S A

BRI R T BRAR RN A 5T 45 AL UE S
2 MAP30 SIS LA T, £
IRAEUS G IR T A TR AL 11 MAP30, JfIE
WA ARG A I TR TG P o A3 DG MAP30 R 4544 Fil
PRI RIS A $GE . AN ST R i NCBI 4L
P PEFRAT MAP30 FE R gt 7y 51, il i 5 v TR 3k
PR 7 94T B SR BARIX S, 7E H bR X
MBE 514, FRBSE L) MAP30 R F51, 4
B 32 R 25 44 S i i B A 44 5 ik [R5 L ot A4y
RY WAL, 43T MAP30 & [ 5 Hifth RIPs & [
MISRGEOCHR s B[R] IR T 5% I MAP30 %
FE, 38T MAP30 JE R PAAR R, JF % A ] 5
s B G A5 10 2 P A0 R AT o0 AT, DA M R 5
MAP30 L Fak AL FIAS [F] BA B gt 2
itie 25 AR HHKE

1 MREEZE

1.1 FR

M TIOR3 34 4y, RT3 NP 2%
P BT EN, MERR IR LR 1, 35 T 2016 4F
9 HHIAE [ Bty b B2 e I A 0 i A 9 T
W5 T S i AT, B AN 50 <C
TEKALEE 30 min, HIRIZF 12h )5, HBFTESR
horp ) FRRRE OB, AR MK E 30 10
fF, O Y20 °C vKAE R
1.2 ik
1.2.1 FE[F 21 DNA $#2H

KR A CTAB BP0 B 05 JTORA )£
K2 DNA,
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Tab. 1 The test materials of bitter gourd
P45 No. KR origin Fit 5 4 5 No. KR origin
Y5. Y7. Y16 HA Japan Y108 5P Hunan
Y39. Y43, Y50 J" %% Guangdong Y112 Y113, Y115, Y121 J" 75 Guangxi
Y58 L7 Jangxi Y122, Y124, Y131, Y134, Y139 &% Fujian
Y60+ Y66+ Y69, Y72, Y77 {579 Hainan Y140, Y141, Y144 W B >% < Sri Lanka
Y83. Y85, Y87, Y90 7% [ Thailand Y146, Y147, Y153 EPJ¥ India
Y96, Y100 Z:Fd Yunnan

1.2.2 MAP30 LA 7%

& GenBank MAP30 4if% )51 879450 HL X}
NI R 2750, B MAP30 R 7 1 IX
6, T IRAFSEHEEA MAP30 FERH A F 5],
B A Primer 5.0 7F 45 15 1y 51 69 W5 00 3% 1 51 9
(#2), 8t 3 X514 MAP30TD1, MAP30TD2
1 MAP30TD3, 1 5EXt 3 X594 & 4 il k47
PCR ¥ 3%, BEBEY ARG, BRI R—n
S A RIS P FIEN Y 1 kb 2247 )75,
K FH B O AT 78 B i B BE I DNA 1 3 ) &
(Omega Gel Extraction Kit, 3¢ [E) [ H 1) 2%
i, B B EZEIL R 2R e B HARF R

N W) i pEASY-TS 884K 1, e Ak 8 52 25 40 g
Trans1-T1, Gk BHME e, Z40 MIETFH AIHE
AR A R FIU T

PCR SR Z Hy 20 uL, HA 4045 12 uL Pre-
mix Tag™(FEEY TERAMRAF), 1 pmol/L 5]
Y1, 150 ng Bitl DNA., §" 34 FE 7 A 94 C FilAR
M 5 min; 94 °C Z8E 1 min, 55 °C 1B ‘X 1 min,
72 °C #EfH 1.5min, 35 MEFF; 72 °C ZSEH 10 min;
PCR =W 447 T 10 °C. 20 uL 37245 3 uL
FREZE R, 2 uL UltraPower DNA YL BHE & 4
1.5% BUISHREERE T 110 V HLIK 30 min, (kT
GHEVES

R 2 HIEEN MAP30 EE5|IHFT
Tab.2 The primers used for amplifying MAP30 gene

5| ¥ 4 FK primer name

EF 54751 (5'—3") forward primer sequence

JZ 5% 51 (5'—3") reverse primer sequence

MAP30TD1 GCAAAGAAACTACGGT
MAP30TD2 TCGAACTCATCAAATT
MAP30TD3 TATTTTTACTATCTATAATTAA

CGATATGGGTGGATTA
ACATGAACATGCCTTA
TATTTCATAAATAAAAAAAAAGACA

1.2.3 MAP30 3K AEWME B2 b

FI ] 75 28 %% 4 FGENESH (http://linux1.soft-
berry.com/berry.phtml?topic=fgenesh&group=pro-
grams&subgroup=gfind) 53 #f MAP30 % A 45 14
FIFHAEL IR ProtParam ., ProtScale, SignalP 4.1,
TMHMM, JPRED 4, PSIPRED. InterPro 4} #7
MAP30 F: PR it 2 I LR P51 . SRE K |
B, BIRA A . MY MAP30 & H T YT
2 JE4T BLASTP [Al IS %, 3455 MAP30 A
IR R HAMIR R F P51, R MEGA 6.06
BRI T AR T AR B il R G , IR AT
Bootstrap #illl, R L EGE, RHEXL
e AT 50, EE AR 1000 4K
1.2.4 MAP30 B 54578 53 bt

VISR 3 T B SE R 41 DNA 1 it , LA

MAP30TD1. MAP30TD2 I MAP30TD3 4 51 4
PEATRIA  , BERRRENETE 34 1335 AL L AR
hy 1 69 51 ) 404 MAP30TD3 #E47 )5 L2 5%,
Bl BB A BEE AT i 8 . ARy, R
BioEdit 4k 14 #E 17 £ FF 3 Lb X%t . 4341, T
MAP30 R PAAEAY

2 HBRESH

2.1 MAP30 FE [N &K b

K H MAP30TD3 5|41 & %5 Y5 w7 Ik kit
7 PCRYH, HM B mL, . Fetb. Wl
J¥, L4815 1030 bp 1YJF41, ¥4 FGENESH
FEHNZE R T £ . MAP30 3 R 4 K 920 bp
(# 1. 2), 5-UTR £ 52 bp, 3'-UTRK 7 bp,
ORF K 861 bp, L& TIFFI.,
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1
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1-W
53 100

200 300 400 500 600 700 800 900 972
1+ TSS 53 2.10
1+ 1 CDSo 105 — 965  38.10 105 — 965 861
1+ PolA 972 —3.48
W TSS Il CDSo & PolA

[: TSS. ¥ SblIANIA; CDSo. 4i%JF51; PolA. ZHRINHTR.
Note: TSS. transcription start site; CDSo. coding sequence; PolA. polyadenylation.

E1 MAP30 ERE %

Fig. 1 The gene structure of MAP30

>MAP30 gene sequence

CTATAAATACCATGATTGAGATACTCATATTCGAACTCATCAAATTAGAAAAATGATGAAATGCTTACTACT
TTCTTTTTTAATTATCGCCATCTTCATTGGTGTTCCTACTGCCAAAGGCGATGTTAACTTCGATTTGTCGAC
TGCCACTGCAAAAACCTACACAAAATTTATCGAAGATTTCAGGGCGACTCTTCCATTTAGCCATAAAGTG
TATGATATACCTCTACTGTATTCCACTATTTCCGACTCCAGACGTTTCATACTCCTCAATCTCACAAGTTAT
GCATATGAAACCATCTCGGTGGCCATAGATGTGACGAACGTTTATGTTGTGGCCTATCGCACCCGCGATGT
ATCCTACTTTTTTAAAGAATCTCCTCCTGAAGCTTATAACATCCTATTCAAAGGTACGCGGAAAATTACAC
TGCCATATACCGGTAATTATGAAAATCTTCAAACTGCTGCACACAAAATAAGAGAGAATATTGATCTTGGA
CTCCCTGCCTTGAGTAGTGCCATTACCACATTGTTTTATTACAATGCCCAATCTGCTCCTTCTGCATTGCTT
GTACTAATCCAGACGACTGCAGAAGCTGCAAGATTTAAGTATATCGAGCGACACGTTGCTAAGTATGTTG
CCACTAACTTTAAGCCAAATCTAGCCATCATAAGCTTGGAAAATCAATGGTCTGCTCTCTCCAAACAAATA
TTTTTGGCGCAGAATCAAGGAGGAAAATTTAGAAATCCTGTCGACCTTATAAAACCTACCGGGGAACGG
TTTCAAGTAACCAATGTTGATTCAGATGTTGTAAAAGGTAATATCAAACTCCTGCTGAACTCCAGAGCTA

GCACTGCTGATGAAAACTTTATCACAACCATGACTCTACTTGGGGAATCTGTTGTGAATIGAAAGTTTA

HF: ATG. BRIHHNT; TGA. &I T,

Note: ATG. initiation codon; TGA. termination codon.

El2 MAP30 EEF5
Fig.2 The gene sequence of MAP30

2.2 MAP30 BRI IR T 5 B A 015 B2
P

FGENESH 7325 538 W] . MAP30 H:[H 4t
286 PN ILMR . ProtParam A HrZEHH . MAP30
HH TN Ci468H2306N372042354, ‘R Met,
FEXT A1 32 ku, HHEAFHLA pl 4 9.08, fiHLfT
B (Asp+Glu) iy 24 4>, IEHLAiT Gk AL (Argt+Lys)
J 294, JRWFRBCH 101.99, ROF3E KN
0.076, AFEIRECH 2949, B TRaeEH, ¥
WK T 10 h, 28 ProtScale #4347, 4 s
{HIE (Scale>1.0), ZrllsrAifE 5~18., 83~93, 150~
157, 171~177 % X B, 8 T & B 7K 2k X8k,
13 Ik 73 {EL I8 (Scale<0), 73 5l 43 Aii 7E 21~27,
32~46, 51~55, 64~67, 97~115, 121~147, 162~
168, 180~202. 210~216. 225~236. 238~249.
251~255, 266~274 & X3k, JE T E AKX,
MHZ & A K . SignalP 4.1 08T & 3L -
MAP30 HA 51K, & Foribdr, YIHIN A
7 F55 23 Fl 24 2 BE @R Z 0] . SR FH TargetP 1.1
X MAP30 £ (7547 W40 B 2 A i, 25 SR

N+ MAP30 % M & 7 7E 4 Wb 1% 1% (SP{H N
0.941). TMHMM /77041 &3 : MAP30 & A
LSS, 454 JPRED4 Fl PSIPRED T il
MAP30 % 1 R &5 Bn: MAP3O EHA S A
13 4k o-8805E, 1240 B3 S, 74 B-Hfh. A
SR T 5] 24~263 X [H) HAG AR 15 R 1 4510
B, 2 UniProtKB 4 #7, MAP30 f£7E 4 1> RNA
N-BE RS PEO7 8, A AL TA 93, 132, 181
F1 184 {37 45
2.3 MAP30 HH RGN o4

MAP30 (Y5) #& 1 Jii /¥ 51 & NCBI £ 48 2
X5 R . 59 RIP AAB35194.2 W AHALPE
H99%, SEEIN (Momordica balsamina) fY) RIP
(P29339.1) #HLIM R 99%, HEEJK (Cucurbita mos-
chata) RIP 3BWH_A) AR 64%, S5HGHE (Tri-
chosanthes kirilowii) karasurin RIP (P24478.2) A1
K 60%, EFEE trichomislin RIP (AAS92579.1)
AL M 61%, 5 kG & K AL ¥ & 11 (TCS)
(AAA34206.1) FIAEIE N 61%, 5K (Trichos-
anthes anguina) Trichoanguin RIP (P56626.2) ") #f
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BIH 56%, SkEEE Trichobakin RIP (BAA92530.1)
AU R 62%, 5 FHRIEAR (Bryonia dioica)
RIP (P33185.3) AHLIM: hy 58%.

FIH MEGA 6.06 3%, ¥ MAP30 (Y5) &
5 HA 9 Fh RIP AT RE L FRAE (& 3).
gh B R W . PR MAP30 (YS)E A 5 ¥ K
(AAB35194.2), Ji#7 R (P29339.1) AN —4, &
G R, AL R ECE . A B P24478.2,

BAA92530.1. AAA34206.1. AAS92579.1 b4 i
RIP HMHEN 14, ATREH RN R EE =4
I )N (P56626.2). B JK 3BBWH_A), 5 k15 iR
(P33185.3) AL EIEC R, 5 MAP30 (Y5) &I
(PR SEX SIS~ SN NFplinal kAP a P IE:
FR I RE AT 56, Z b R Hr R .
T N MAP30 25 [ 76 7% /IS FE 4 v O <7 A 45k
TS5 #H R AR Y RIP AL, RSP,

99 , A P24478.2 Trichosanthes kirilowii

94 2 BAA92530.1 Trichosanthes kirilowii
100 E,g AAA34206.1 Trichosanthes kirilowii

100

L A AAS92579.1 Trichosanthes kirilowii

%7 P33185.3 Bryonia dioica
O3BWH A Cucurbita Moschata

# P29339.1 Momordica balsamina

100

(OMAP30 (Y5) Momordica charantia
79 L{AAB35194.2 Momordica charantia
{>P56626.2 Trichosanthes anguina

—_
0.05

3 EIKMAP30 (Y5) SE M4 RIP ERRGIHL D
Fig. 3 Phylogenetic relationship among MAP30 (Y5) and RIP proteins from other plants

2.4  MAP30 R A5 R o3t

LA MAP30TD3 M54y, LIHAR 33 438 N Fp
i3RI 24 DNA B E TP 31, [hilc B % A B
AT, BL MAP30 (Y5) NZ % 55 # 47 Lt
X, Fe L6 SNP A7 5, 43 il & +33 A
G/A, +56 {510 A/G, +258 151 G/IA, +272
7 B0 AIG, +340 i f5 1) C/G, +T712 4% 151
A/C, % 14 SNPA; F 5-UTR X, H4 54
SNP {7 F % 5% X (&l 4), 83 SNP 434 & B
34 {37 VB 98 U MAP30 R A7 AE 3 Fheafys
A, HohYS, Y7, Y16, Y39, Y58. Y60,
Y66. Y77. Y83. Y96. Y100, Y112, YI2I,
Y122, Y1348 T %6 141; Y43, Y50, Y90,
Y108, Y113, Y115, Y140, Y141, Y144 J§ T
B2, 5 3 AAEAE 1A SNP a5, +258 i,
) G/A; Y69. Y72. Y85. Y87. Y124, Y131,
Y139, Y146, Y147, YIS3 R T4 3 4H, 34
A5 5S4 SNP A A5, 4 J & 3347 AL
G/A, +56 07 1 ) A/G, +272 1% & 1 A/G,
+340 i S C/G, +712 iS5 A/C,

Ll MAP30 (YS5) gmfi () 85 (T 5 5 5%
X 3 Fofr LA Y At ) R A T EeX R . A

TE 3 ANESERAE AN, AR 2 6 MV, 5
69 i R/H, & 74 i N/D (& 5), 3 MNREIELFRZ R
BE S BIXER T45 2, 3. 4 SNP A A, 555, 6
SNP i S HA S R IR I 227
3 g

TN 2 | PREE S . BRI T A Jr R
HAEH T MR HATS, S8 T2 EEN & E
M, EPE, BEEAMTAETEKENRE, 2R
fe BRI A e, 5 TR R —Fh e o 1 245 2 3
FHIA ) G2 A 2ok i 22 i A ] =

MAP30 & M 3% JI AL SR v 43 25 4l A6 75
B —FpsE | T RIRA IR R A, fEIRSNA
A RNA N-H G o, ol /5 T 28S rRNA fifi
H R A TR AN BB 445 4 0B A PR 7 17 ¢ 1 2 14 5 17Y) 7
B, MAP30 AMEEAHUME . L. PUmTE
LR A 0E T H MAP30 AT LU S b
il 2 975 T SRS 0 20 it A ek B Ak A i, i A
T, XFIEE R TCRE@IVE A, G PR F AN (E
FE20 N T kA MAP30 SER S5, A
565 M I TE e 2 K MAP30 JER 51, 4045
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[elele]

4 T EZHFRME MAP30 EE SNP HH1ER
Fig. 4 The SNP distribution of MAP30 gene in bitter gourd germplasm

BEl5 AFE MAP30 ERFBERRLELRER
Fig. 5 The protein sequence of MAP30 with different haplotypes

52 bp#y 5'-UTR, 7 bp i 3'-UTR, 861 bp [}
ORF, VIR ZAETEHRISTH, ABFFEIRE
) MAP30 & [H 5'-UTR 1 3'-UTR IX 7] 4 #F 5%
MAP30 JE R R FaR 508 Hehil . 25500
R I MAP30 5 1A TEAZ AR R 15 28 11 4540 B

4 /)~ RNA N-BHH B PO A5, b — Ui &
HJE TR ARG A

¥ MAP30 (Y5) #5115 HoAth 9 Fh RIP 25 (13
TREHAD . Z5RFEH: 55K MAP30
(Y5) 57K AAB35194.2, JiE# I P29339.1
AR TR AR —4, REG LR, 7k
Ff ] 45 i . Horp 95 N AAB35194.2 4 B2 R B Y
MAP30 5 H 74", MAP30 (Y5) 5 AAB35194.2
PIARIPETS 99%, i#E— 50k T A5 vafe i Ak
K MAP30 JEIH o # P BHEHAAR ) 1 RIP R 1
5 MAP30 H RGO RBUIL, g 3R]
T/ MAP30 £ FI7E TS AR O

LT 34 38 VR BT MAP30 FEH T4

R 6 1~ SNP i i, HHE 14~ SNP i T 5
UTR X, H 4 54 SNP{i T 4% % X ., i o
SNP JreH &3, 34 4+ IR Bt FE R AL A7 A 3 e
fER, 5L R FR MAP30 FENFEHIA L, H
e 1. 2. 4, 5 SNPAZ A M RIRIE, 5 3
SNP {3 5 7E DQ643968.1 HHAETE, % 6 SNP i 5,
TE S79450.1 HHAFFEY, X AL AT R /KT 1) BALp 2
Ak, JLHAL T 5-UTR X 1 SNP, 275 2 %}
MAP30 FEH W Rk F R T it — 2.
X} MAP30 3 Ff A5 7Y 2 B 1) 2 11 S AT L X B
N, AR 3ANEIER AR S, 3 AN E IR AR
ST AT N TAS 2. 3. 4 SNP i, &I
75 S R T B MAP30 28 [ 1 S BE R i A
REF it — a5,

[ &5k ]
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