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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
(AY725425 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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cagccagcagcaacccggcteccttccteclatglgcctccaagetccectecectettectcecteccecg
M A S K L L L F L L P

62 ccatcctgggcecctecgtcgttcctecggeccagecgececgeggtgggcactaactacctactgt
12 A 1 L G L Vv VvV P R P A A A V G TN Y L L
122 ccggcgaaaccctagacacggacggceccatctcaagaatggcegacttecgactttatcatge
32 s G E T L D T D G H L K N G D F D FI M
182 aggacgactgcaacgceccgttctgtacaacggcaactggcecagtccaacacggecaacaaag
52 o0 D b C N A vV L Y N G N W Q S N T A N K
242 gacgagactgcaagctcaccctcaccgaccgeggegagetecgtcatcaacaacggegagg
72 G R D ¢ K L T L T D R G E L V I N N G E
302 gatccgceccgtctggaggageggcetcccagtcagecgaagggcaactacgececgececgteccectcece
92 G S A VvV W R 8§ G S Q S A K G N Y A A V L
362 cggaggggaaactggtcatctacggcecccatccgtecttcaagatcaacccttgggtecccecceg
112 P E G K L viI1l Y G P S V F KI N P WV P
422 gcctcaacagcctgecggcectecggcecaacgteccctttcacgagcaacatgcetcttectceggeca
132 G L N S L R L G NV P F T S N M L F S G
482 ggtcctctacggcecgacggcaagatcactgecgaggaaccacatgetggtcatgcagggceg
152 Q vL Y G b GG K ITAWIR N HMTU LV M 0 G
542 actgcaacctggtcctgtacggecgggaagtacggetggcecagtccaacacccacggcaacg
172 p ¢ N L v L ' ¥ G G K Y G W Q S N T H G N
602 gcgagcactgcecttcctcecggetgaaccacaagggcecgagcectcatcatcaaggatgacgact
192 G E H ¢C F L R L N H K G E L I I K D D D
662 tcaagagcatctggagcagccagtccagctcaaagcagggtgactacgtcttcatcctcce
212 F X §s 1T w S S Q S S S K Q G D Y V F I L
722 aggacaacggctacggcgtcatctacggcecccectgeccatctgggegaccagetcgaageget
232 o b N GY GV 1 Y G P AI W A T S S K R
782 ccgttgetgetcaggagacgatgatcggcatggtgacggagaaggtgaaataagecgaaat
252 S VA A Q E T M I G MV T E K V K *

842 gatcgaagttggatactatatatcttctgectccactggaagatatataaatgagcacat
902 gacatgttatcctagctagctagtttatggacagaccgtagaataatcgtgtgtagtage
962 agtagtacgtacgtgcggattatattccctgttgeggtetgtecttegtecgetgtgtettgt
1022 taagaggcgttcttcatcagcectttgecttcgtageccataggtetg

SIERFP LA FRER IR JTHE N A FE SR IA ST T ATG: b B 7 IR 5 8oR: PRI T dbgmidx
IRIENPIAN PR SR A T B; AN B+ N H B4 S AL sl (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)

3 pta BIRHBRFY RIESHIERFT)

Fig.3 Nucleotide sequence and deduced amino acid sequence of pta
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Positive values on behalf of hydrophobicity,

while negative values on behalf of hydrophilicity
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Fig. 4 Prediction of amino acid hydrophobicity/hydrophilicity
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10 20 30 40 50 60 70
AY725425.1 -5 MASELLLFLL FAILGLYVPR PAAAYGTNYL LSGETLDTDG HLENGDEDFL MODDCHAVLY NGNWOSHTAN
GU593718.1 -5 MASELLLFLL FAILGLIIPR PAVAYGTNYL LSGOTLDTDG HLENGDEDEW MODDCHAVLY NGGWOSHTAN
AY191305.1 -5 MASELLLFLL FAILGLIIPR PAVAYGTNYL LSGETLDTDG HLENGDEDFL MOEDCHAVLY NGHWOSHTAN
EF090419.1 3 7K Ek MASELLLFLL FAILGLYIPR AAAAYGTHNYL LSGETLDTHG HLENGDEDLY MOEDCHAVLY NGHWOSHTAN
AY451854.1 -5 MASELLLFLL FAILGLYIPP AATAYGTHNYL LSGETLDTDG HLENGDEDEL MOEDCHAVLY NGNWOSHTAN
DQ092435.1 -5 MASKIILFLL PATILGLITFR PAVAVGTHNYL LSGETLDTDG HLENGDEDET MOEDCHAVLY HCHNWOQSHTAN
EU199445.1 -3 MASE-LLFLL FAIFGLYIPP AATAYGTHNYL LSGETLNTDG HLENGDEDEL MODDCHAVLY NGNWOSHTAN
AY451853.1 MY  HASKITLFLL PFTILGLYVEC PAARYGTNYL LSGOTLDTDG HLKENGDEDEY HODDCHAVLY NGGWOSHTAN
HM593586.1 %15 HASELLLFLL PAILGLVIPR ARAAVGTHHL LSGETLDTHG HLRNSDEDLT MOEDCHAVLY HGHWOSDTAN

80 90 100 110 120 130 140
AY725425.1 15 EGRDCELTLT DRGELVINNG EGSAVWRSCGS (S—AKGHNYAA VL-PEGHELYI YGPSYFEINE WVPGLHSLR—
GU593718.1 -5 EGRDCELTLT DRGELVINNG GGSTYWRSCS (S—VEGHYAA VLHPEGKLYI YGPSYFEINE WVPGLHSLR—
AY191305.1 -5 EGRDCELTLT DRGELVINNG EGSAVWRSCS (S—AKGHYAA VILHPEGKLYI YGPSYFEINE WVPGLHSLR—
EF090419.1 ji /K EE EGRDCELTLT DRGELVIKHG DGATVFRESCS (S—VEGHYAF VVHPEGRLYI YGPSYFEINE WSSDYHSER—
AY451854.1 -5 EGRDCELTLT DRGELVINNG EGSAVWRSCS (QS—AKGHYAA VLHPEGKLYI YGPSYFEINE WVPGLHSLR—
DQ092435.1 -5 EGRDCELTLT DRGELVINNG EGSAVWRSCS (S—AKGHYAA VILHPEGKLYI YGPSYFEINE WVPGLHSLR—
EU199445.1 257 EGRDCELTLT DRGELVINNG EGSAVWRSCS (S—AKGHYAA VLHPEGKLYI YGPSYFEINE WVPGLHSLR—
AY451853.1 ¥ peRDCELTLT DRGELVINNG EGSTAWRSGS QS—VEGHYAA VLHPEGELVI YGPSYFEINE WUPGLNSLE—
HM593586.1 %M\ EKGRDCELTLT DRGELVIKNG DRSIVFRSGS QSDVRGHNYAL VVEPEGRLYI YGPSYFEINE WVPGRHSLRQ

150 160 170 180 190 200 210
AY725425.1 -5 LGHWPFTSHH LFSGOVWLYGD GHITARNHHI VHOGDCHLYL YOGEYGUWOSH THGHGEHCFL RELNHEGELIT
GU593718.1 LGHWEFTHHH LFSGOWLYGD GHITARNHHMI WMOGDCHLVI YOEKEYGUQSH THGHGEHCFL RLNHEGELIT
AY191305.1 -5 LGHWPFTCHH LFSGOVLYGD GEITARNHHI VHOGDCHLYL YOGECDWOSH THGHGEHCFL RLNHEGELII
EF090419.1 ji /K EE LGHIPFTSHH LFSGOVLYGD SMLNARNHRI WHOGDCHLYL YOGDRGUOSH THGHGENCEY RLSHEGELIT
AY451854.1 -5 LGHWPFTSHH LFSGOVLYGD GEITARNHHI VHOGDCHLYL YOGEYGUOSH THGHGEHCFL RELNHEGELII
DQ092435.1 iﬁﬁ 5 LGHNWEFTCHH LESGOVLYGD GHITARNHHL VHOGDCHNLVL YGGECDUQSH THGHGEHCFL RLNHEGELIT
EU199445.1 — Hf?l LGHVEFTHHH LEFSGOVLYGD GEITARNHHI VMOQGDCHLYI YGGEYGUQSH THGHGEHCFL RLNHEGELIT
AY451853.1 % Hj,E LGHVPFTNHM LESGQVLYGD GHITARNHHML VMOGDCHLVL YGGKYGUQSH THGHGEHCFL RLNHKGELII
HM593586.1 -5 IeHTEWIDHM LFSGOVLYCD GHILRARNHHI VMOGDCNLVL YGGETGWQSH THGHGENCEY RLSHKGELIT

2%0 23|O 24}0 25|O 2§0 27|0 29|0
AY725425.1 -5 EDDDFESIWS SOSSSEQGDY VEILQDHGYG VITGRAIWAT SSKRSVAAQE TMIGHWTEEY K. .
GU593718.1 - 52 KDDDFESIWS SOSSSHQEDY VEFILODDGEAL WIVGPAHWAT SSKRSVAAQE THIGHWIEKEY M. .
AY191305.1 2EH EDDDFESIWS SOSSSEOGDY VEILQDHGYG VITGRAIWAT SSKRSVAAQE TMICHWTEEY M. .
EF090419.1 {#{/KIX  EDDDEQTIWS SRSGSEQGDY VEILODDGFA VVIGPAVWAT SSKRPIBA—— —————————— —
AY451854.1 321 EDDDFESIUS SOSSSKOGDY VFILODHNGYG VIVGPAIUAT SSKRSVAAQE THIGHVTEEY H. .
DQ092435.1 -51 EDDDFESIWS SQSSSHQGDY VEILQDHGYG VIYGPAIWAT SSKERSVAAQE THIGHWTEKVY H. .
EU199445.1 15~ pppDFESIWS SOSSSKOGDY VEILODHNGYG VIYGPAIWAT SSKRSAAAQE TMIGHWTEEY N. .
AY451853.1 M5 pRpREMTING SRSGSEQEDY VEILOEDGLA VIVGEAIWAT SSKRPIAA-—— ————————— —.
HM593586.1 WX  pppEFOTING SRSCSEQEDY VEILOEDGEA FITGPAIWAT SSKRPIAA-— ——————— e —

I 52 350 4 AR AN R (1 2 LR T 41

Shadow parts indicate the same amino acid sequences

E5 FEREVRERIERFTILX

Fig. 5 Amino acid sequences of agglutinins from plants in Pinellia Ten
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Table 1 Homology of amino acid sequences of PTA
G AY725425  AY451854  AY191305 DQ092435 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%
GU593718 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%
g BB, B LA AE 2 JE IR 1 0 A1 R0 R AN A B
I e £ ANFAE, AR Z AR ARER,  FR A A
ii . HEAT 5 AFHSEE—8, H GUS93718 4 3.
— . 5. 6 NEIERR Y I h KA . 455 AT H 2 it
$H BN REER FNARMNEAIR . LR
___{[iﬁjﬁ 2. 3 AR IR SN IS S T T R & S IR R 4t
st i EL 2 AR 5 AR IR R, 43 B A7
HIRSLE IR W/KEREE 3 MNMEFIF R R P R AR
E6 FEREMEESSERMBENN

Fig. 6 Cluster analysis on amino acid sequences

of agglutinins from plants in Pinellia Ten

AR 6 252 L0 mRNA B e, SR ez )
HARER R, HiZERNTENET. Rk
ERFILNATR T a-D-H #5845 A R
A QXDXNXVXY (QDNVY) 1, %5 2 M7 A}
SRR, WA G W 1AM SRS
B, FRIEE IR A3, AR 2 ANE IR AE
RITAFIRMB AR Z W #E5); 5 3 A7

P e, 55 8 N ARARFAIE 2035 1 e A R R 4 (3R 2D
AR, BRI KIERSE 3 M ORI T
FH.
3 g

AN RN S R 2 I 2 FH D Re & A Z2 51,
T2 = AR ) JU RIAE T s AR SRS ] . VT
AUV 9 e B 2 52 A B2 IR AT ) 2 2 ik
LEM 4 £, AT 2 M E B R BT
2 2 PR R AN [ 1 3 B DR b A S DR AR T A
AR, RIS 641 frfgdE A T/A 58748, 25 649 (i

*2 FEREVRSREHLSIERFT
Table 2 Amino acid sequences for active sites of agglutinins from plants in Pinellia Ten
G fi % R A 1 AR 2 AR A 3
AY725425 5 QDDCNAVLY QGDCNLVLY QDNGYGVIY
AY451854 ' QEDCNAVLY QGDCNLVLY QDNGYGVIY
AY'191305 F5 QEDCNAVLY QGDCNLVLY QDNGYGVIY
DQ092435 P QEDCNAVLY QGDCNLVLY QDNGYGVIY
EU199445 Y5 QDDCNAVLY QGDCNLVLY QDNGYGVIY
GUS593718 5 QDDCNAVLY QGDCNLVLY QDNGYGVIY
HM593586 e QEDCNAVLY QGDCNLVLY QEDGFAVIY
AY451853 e QDDCNAVLY QGDCNLVLY QEDGFAVIY
EF090419 7K ER QEDCNAVLY QGDCNLVLY QDNGYGVIY

B TR IE 2L R

Black letters indicate characteristic animo acids
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W, It Mg 5B PTA M2 1 el 4.4 X 107,
H1 4 M 12X 10 MR REA R, & 4ot
B, 5 GNA AL, XUt vz 3 TR A
BA. SCERIE I R A PrHR AR GNA ZIERR IR
B R RS EIAIE » Hilder 2P HRAEHE GNA JE R 2
X BRI 50%,; e alOgaE 8 Mk
GNA FERUNERIARGUFNEIR 47%; Foepkagi
Wl e GNA PR 5 4 1 30 10158 B2 40 i) 22 0
39.4%; JA 4G GNA HE PR S0 Bk (140
I 45%~60%; 7 1F o M 3 2ead 30 4% ot s
(1) GNA JE PRI (1) - 2 0 1185 FE A 22 71.0% 6
HK PTA MWFFRAIEY , pra FER & —Fpf EHE
A8 40 e e R 110 e s A VR AT 9% v e
(1) PTA 5k PRI FRAG 4 5k DRI A AR AR - 2o eF 11 %% FE 4
HI% 56.2%.

H M) AR 25 45 B e BE T AR e 2
r ERAEEE . PrRER TR HEREE ]
WAL AR, JvE A IR A R P
FEN, DLRGHAT Z B gk R R I S NS, A
PrEFE MR T —REE .
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