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Cloning of Pinellia ternata agglutinin gene and analysis on its amino acid sequence

ZHANG Zheng-ying
Gansu Academy of Agricultural Sciences, Lanzhou 730070, China

Abstract: Objective To clone Pinellia ternata agglutinin (PTA) gene, compare its amino acid sequence and bioinformation with
former reported genes, and lay the foundation for utilization of insect-resistant gene and transgenic breeding. Methods Based on the
specific primers designed by reported plant lectin gene sequence, DNA extracted from P. ternata leaves was taken as template to
amplify PCR and a specific fragment was obtained which was linked to the sequencing vector for being sequenced and their
information was analyzed using analytical software. Results A full-length nucleotide sequence of pta with 1 069 bp was cloned
(AY 725425 in Genbank). The full length of open reading frame (ORF) was 804 bp encoding 268 amino acids residue. The predicted
relative molecular weight and isoelectric point (PI) were 2.91 x 10* and 7.77, respectively. The functional section was intact with a
signal peptide and three mannosebinding sites. Conclusion The cloned pta gene is intact with typical mannosebinding sites and could
be used as insect-resistant gene for insect-resistant breeding.
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Fig.1 PCR amplification results of P. fernata DNA
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Fig.2 PCR and digestion identification of pGEM-T-pta
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gatcgaagttggatactatatatcttctgcctccactggaagatatataaatgagcacat

gacatgttatcctagctagctagtttatggacagaccgtagaataatcgtgtgtagtagec

agtagtacgtacgtgcggattatattccctgttgcggtctgtecttcgtcgetgtgtettgt
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BIERRITFFILLUAAN T RER IR ITHE R SRR T ATG; & IEHI T LUR S8 R; TRILH AR RAEmIBX
IRIEA PRSI A T Bs IRIEINR T H B 45 5480 (QXDXNXVXY)

Amino acid sequence was represented by single letters; Transcription initial codon ATG was in the box;

Stop codon was indicated with asterisks; Underlined part was the non-coding region; A and B parts with grey

background were conserved domains; Black letters with grey background were mannose binding sites (QXDXNXVXY)
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Fig. 3 Nucleotide sequence and deduced amino acid sequence of pta
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AR, FEREK
Positive values on behalf of hydrophobicity,

while negative values on behalf of hydrophilicity
£l 4 SEBRRKIE/ KT
Fig. 4 Prediction of amino acid hydrophobicity/hydrophilicity
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Je Pk e 2R L AL IR T3 A AR B (R B IR P 41, 153
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10 20 30 40 50 60 70
AY725425.1 2FH MASELLLFLL FAILGLYVPR PAAAYGTNYL LSGETLDTDG HLENGDEDFL MODDCHAVLY NGNWOSHTAN
GU593718.1 F & MASKIILFLL PATILGLITEFR PAVAVGTHNYL LSGQTLDTDG HLENGDEDEY MODDCHAVLY HGGWOSHTAHN
AY191305.1 2f- 5 HASELLLFLL FAILGLIIPR PAVAYGTHNYL LSGETLDTDG HLENGDEDFL MOEDCHAVLY NGHWOSHTAN
EF090419.1 3 /KEk MASELLLFLL FAILGLYIPR AAAAYGTHNYL LSGETLDTHG HLENGDEDLY MOEDCHAVLY NGNWOSHTAN
AY451854.1 -5 MASELLLFLL FAILGLYIPP AATAYGTHNYL LSGETLDTDG HLENGDEDFL MOEDCHAVLY NGHWOSHTAN
DQ092435.1 2f- & HASKLILLFLL FAILGLIIFRE FPAVAVGTHYL LSGETLDTDG HLKNGDEDEL MOEDCHAWLY NGHWOSHTAN
EU199445.1 '3  HMASE-LLFLL PATFGLVIPF AATAYGTHYL LSGETLNTDG HLRNGDEDFI HODDCHAWLY NGNWOSHTAN
AY451853.1 %015 MASEITIFLL PTILGLYVED PAAAVGTNYL LSGOTLDTDE HLENGDEDEY HODDCHAVLY NGGWOSHTAN
HM593586.1 M5 HMASELILFLIL PAILGLYIFE ABAAVGTHNHL LSGETLDTHG HLRENSDEDLT MOEDCHAVLY NGNWOSDTAN

80 90 100 110 120 130 140
AY725425.1 2 H EGROCELTLT DRSELVIHHG EGSAYWRSGS OS—AKGHNYAA VL-—PEGHELYI YGPSVFEINP WVPGLNSLR—
GU593718.1 -5 EGREDCELTLT DRSELVWIHNG GGSTYURSGS QS—VEGNYAA VIHPEGELYI YGPSYFEINP WVPGLNSLR—
AY191305.1 -5 EGEDCELTLT DRSELVIHNG EGSAYURSCGS QS—AKGNYAA VIHPEGELYI YGPSYFEINP WVPGLNSLR—
EF090419.1 3 /KEk EGROCELTLT DRSELVIKHG DGAIYFRSGS OS—VRGHNYAF VVHEPEGRLYI YGPSYFEINP WSSDVNSPR—
AY451854.1 -5 EGRDCELTLT DRSELVIHNG EGSAYURSCGS QS—AKGNYAA VIHPEGELYI YGPSYFEINP WUPGLNSLR—
DQ092435.1 -5 EGREDCELTLT DRSELVIHNG EGSAYURSGS QS—AKGNYAA VIHPEGELYI YGPSYFEINP WUPGLNSLR—
EU199445.1 ii  EGRDCELTLT DRGELVIHNG EGSAVWRSGS (S—AKGHYAA VLHPEGHELWI YGPSYFEINE WVEGLHSLE—
AY451853.1 %}  EERDCELTLT DRSELVINNG EGSTAWRSGS OS—VEGNYAA VLHPEGKLVI YGPSYFEINE WVEGLNSLE-
HM3593586.1 -3 EGRDCELTLT DRGELVIKNG DRSIVFRSGS QSDVRGHNYAL VVEPEGRLYI YGPSYFEINE WVPGRHSLRQ

150 160 170 180 190 200 210
AY725425.1 - H LoNWEFTSHH LESGOVLYGD GHITARNHHML VHMOGDCHNLYL YGGEFGUQSH THGHGEHCFL RLNHKGELIT
GU593718.1 -5 LEHNVEFTHHH LESGOVLYGD GHITARNHHL VHMOGDCHLYL YGGEFGUQSH THGHGEHCFL RLNHKGELIT
AY191305.1 -5 LoWWEFTCHH LESGOVLYGD GHITARNHHMI VHOGDCHNLYL YGGECDUQSH THGHGEHCFL RLNHKGELIT
EF090419.1 3 /K EE LEWIEFTSHH LESGOVLYGD SMLNARNHEL VHOGDCHLYL YGGDRGUQSH THGHGENCEY RLSHKGELIT
AY451854.1 -5 LGHWPFTSHH LFSGOWLYGD GEITARNHHI WMOGDCHLVI YOEKYGWQSH THGHGEHCFL RLNHEGELIT
DQ092435.1 15! IGNWPFTCHM LFSGOVLYGD GHITARNHHL ¥MOGDCHLVL YGGECDWQOSH THGHGEHCFL RLNWHKGELIT
EU199445.1 “M°1*E  1oNYPETHHM LESGOVLYGD GHITARNHHL VMOGDCHLYL YGGEYGUQSH THGHGEHCFL RLNHEGELIT
AY451853.1 Y5 TENPPFTHNM LFSGOVLYGD GHITARNHHMI FMOGDCNLYI YGGKYGWQSH THGHGEHCFT RLNHEGELIT
HM593586.1 M-k IEHIPWIDHH LESGOVLYCD GELRARNHHI VHOGDCHLVI YOSETGWQSH THGHGENCEY RLSHEGELIT

220 23:0 24|10 25|0 2§0 27|0 29|0
AY725425.1 -5 EDDDFESIUS SOSSSEQGDY VEILQDHGYG VIYGPAIWAT SSKRSVAAQE THMIGHWTEEY XK.
GU593718.1 -5 EDDDFESIUS SOSSSEQGDY VEILODDGEA VITGEPANWAT SSKRSVAAOE THIGHWTEEY N. .
AY191305.1 -5 KDDDFESIWS SOSSSHQGEDY VEFILQDHNGYG WIYGPAIWAT SSKRSVAAQE THMIGHWIEKY M. .
EF090419.1 i#/KJf  KDDDEQTINS SRSGSEQEDY VEILODDGEA FVYGPAVWAT SSKRPIAN-—— —————————— —
AY451854.1 * 51 EDDDFESIUS SOSSSKQGDY VFILQDHGYG VIYGPAIWAT SSKRSVAAQE TMIGHWTEEV N. .
DQ092435.1 -5 EDDDFESIUS SOSSSKQGDY VFILQDHGYG VIVGPAIWAT SSKRSVAAQE THIGHWTEEY N. .
EU199445.1 5 = ppDDFESINS SOSSSKOGDY VEILQDHGYG VIYGPAIWAT SSKRSAAAQE TMIGHWTEEY N. .
AY451853.1 "I 15 EDDDEMTING SRSGSKOGDY VEILOEDGLA VITGPAIWAT SSKRPIAA—— ————————— —. .
HM593586.1 %5 gPDEEQTINS SRSGSKEQEDY VEILOELDGEA VITGPAIWAT SSKRPIBA—— —————————— —. .

[ 52350 4 AR R AR R 1 SRR 7 571

Shadow parts indicate the same amino acid sequences

&5

FEREMHEERIERFTILX

Fig. 5 Amino acid sequences of agglutinins from plants in Pinellia Ten
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AN,

PTA F1 PPA 4t

R Py A1) B IRl (83%~
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Table 1 Homology of amino acid sequences of PTA
G AY725425 AY451854 AY191305 DQO092435 EU199445 GUS93718  AY451853 HMS593586  EF090419
AY725425 100%
AY451854 98% 100%
AY191305 97% 97% 100%
DQ092435 97% 97% 100% 100%
EU199445 96% 97% 95% 97% 100%
GUS93718 94% 94% 95% 95% 93% 100%
AY451853 90% 91% 90% 90% 90% 94% 100%
HM593586 84% 84% 83% 83% 83% 84% 85% 100%
EF090419 82% 83% 82% 82% 82% 83% 84% 90% 100%
v FEK Wk U O S 10 40 16 O 7/
Y5 ANAAE, AR AR ECR,  FR A A
b [Flo EEA S AFSISEA B H GUS93TIS 4 34
— 5+ 6 ANEIERR S b KA W . 2% B H AR
i BANREER . FNEARMNEAIR . FEH =5
H—:i; 2+ 3 AMRFAE LR 3 B B IR AR A R A,
PR

Ee6 +EREWMRERFEBHMBEST
Fig. 6 Cluster analysis on amino acid sequences

of agglutinins from plants in Pinellia Ten

FL4r 6 4502 DL mRNA AR e, B EAT 12 (1]
ARG FEEE, HZERNTEAS . 28k
ERILNEILR T I a-D-H #5045 A R B
A QXDXNXVXY (QDNVY) 1, %5 2 A7 fiff
SRR, BEMRCAE G B 1A R
B, RSB e, AU 2 NIRRT
RITAZHRMB AR Z MR 5 3 A7 s i

M H 2 ANFPHIRES 5 ANRAIERWBANE, 0l 22K N
AR SRR . TKEREE 3 M IE R IR R AR
R, 55 8 AR 2 I TR Bl A 2 R i (3R 2D
AR, HE BRI K IR 3 M R ORST FEAR T
Y5,
3 g

ANRIFRS - H AL = I 25 FH D Re 2 A1 20 1,
T2 ) A R SR DR T 3L AL TR R AN [F] o RV
AUV o B 3 2 B e B 2% I g S0 ) S 2 B Uk
LR 465, T2 Fhf B B R BRI T
2 PR AN [ (1) 32 B DR AR R AR AR T A
SR, WA 641 SIAFE KA T/A 5845, 55 649 (i

*2 FEREVREREHNSSEEFT

Table 2 Amino acid sequences for active sites of agglutinins from plants in Pinellia Ten

TR S AL L TSR 2 AL 3
AY725425 5 QDDCNAVLY QGDCNLVLY QDNGYGVIY
AY451854 PR QEDCNAVLY QGDCNLVLY QDNGYGVIY
AY191305 Y QEDCNAVLY QGDCNLVLY QDNGYGVIY
DQ092435 Y5 QEDCNAVLY QGDCNLVLY QDNGYGVIY
EU199445 FE QDDCNAVLY QGDCNLVLY QDNGYGVIY
GU593718 i QDDCNAVLY QGDCNLVLY QDNGYGVIY
HM3593586 B QEDCNAVLY QGDCNLVLY QEDGFAVIY
AY451853 L) QDDCNAVLY QGDCNLVLY QEDGFAVIY
EF090419 7K IR QEDCNAVLY QGDCNLVLY QDNGYGVIY

BT R IL IR

Black letters indicate characteristic animo acids
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R R IERAL J5 PR 53 TP B, 1242 A B o
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W, Wit e I 52 PTA MIX 4> T Rl 4.4 X 107,
H 4 N4 12X 100 M T RRA R, & 4o H &
B, 5 GNA L. XT3z v TR N
BRI R PUAPEREN) GNA R (RS
J 51K T ENAIE » Hilder 25PHRE 55 GNA PR 55
SRR IR B3R 50%; ekl ONgE 8 AN
GNA SR/ RPN HIR 47%; Foeppss
OB GNA 3 [H 4 16 7 ¥ 0ef 1135 B i R
39.4%; JA A I GNA J R B0 Bk fr 4
1R 45%~60%; 35 1F 5 AP HR #2850 it
(¥ GNA FE PRI ) 5P 34 e 11 %% B 30 R 71.0%
HXR PTA MWAMUE, pta LR & —Fhf B2
A A e R, i e TR AT 9 T I
(K] PTA 3 [RIFR 13 2 56 DRI R o0 R R 1340 e 11 8 1 410
% 56.2%.

I RS 8 22 5 1 e DR P s P e A
re F A EEE . Prat R TR RO RE R
OO RE R, TEIE R R I
FEN, DL T 2 Bh S g R R i NS R)E, h
PLHHE L T — Rl BT iR R
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