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ViÖn C«ng nghÖ sinh häc 

§Ëu xanh Vigna radiata (L.) Wilczek lµ mét 
trong nh÷ng mÆt hµng n«ng s¶n xuÊt khÈu víi 
nhiÒu −u ®iÓm quan träng trong hÖ thèng s¶n 
xuÊt c©y l−¬ng thùc vµ thùc phÈm [1]. C©y ®Ëu 
xanh chÞu h¹n, chÞu óng kÐm. ViÖc nghiªn cøu 
mèi quan hÖ gi÷a gien víi kh¶ n¨ng chèng chÞu 
®iÒu kiÖn ngo¹i c¶nh bÊt lîi cña c©y ®Ëu xanh 
cßn Ýt ®−îc ®Ò cËp ®Õn. Trong nghiªn cøu nµy, 
chóng t«i sö dông hai gièng ®Ëu xanh KP11 vµ 
MN93 lµm nguyªn liÖu ®Ó t¸ch dßng vµ so s¸nh 
tr×nh tù nucleotit cña gien phètpho-lipaza C3 
(PLC3) nh»m ®−a ph−¬ng ph¸p sinh häc ph©n tö 
vµo nghiªn cøu c©y ®Ëu xanh, còng nh− gãp 

phÇn rót ng¾n thêi gian chän c¸c gièng ®Ëu 
xanh phôc vô s¶n xuÊt. 

I. ph−¬ng ph¸p nghiªn cøu 

1. VËt liÖu  

Hai gièng ®Ëu xanh KP11 vµ MN93 do ViÖn 
Khoa häc N«ng nghiÖp ViÖt Nam cung cÊp. 
VÐct¬ t¸ch dßng pTZ57R/T do h·ng Fermentas 
cung cÊp. C¸c lo¹i hãa chÊt, dông cô vµ thiÕt bÞ 
phôc vô cho thÝ nghiÖm sinh häc ph©n tö.  

Ba cÆp måi PLC3 ký hiÖu F1, F2, F3 cã 
tr×nh tù nh− sau:  

 

STT Ký hiÖu måi Tr×nh tù måi NhiÖt ®é g¾n måi 

1 F1 
5’ATGTCCAAGCAGACTTACAGC3’ 
5’CTCAGCCACTTTGGCCTGAAG3’ 

54oC 

2 F2 
5’GAGGTCTATTAAGCAGTATGC3’ 
5’AATGCAACCATCTGGGCTCCA3’ 

54oC 

3 F3 
5’AGGCACTCGTATTGCCTCAAC3’ 
5’TCAAATGAATTCAAAGCGCAT3’ 

54oC 

 

2. Ph−¬ng ph¸p 

a. ADN tæng sè ®−îc t¸ch chiÕt theo ph−¬ng 
ph¸p Gawel vµ Jarnet [7] cã c¶i tiÕn. ChÊt l−îng 
vµ nång ®é ADN ®−îc x¸c ®Þnh b»ng m¸y 
quang phæ hÊp phô cña h·ng Shimadzu (model 
8452A), NhËt B¶n. 

b. Dùa trªn c¬ së d÷ liÖu khai th¸c t¹i Ng©n 
hµng gien quèc tÕ, chóng t«i thiÕt kÕ måi ®Ó nh©n 
gien phètpho-lipaza C3. V× ®o¹n gien nµy cã kÝch 
th−íc lín (kho¶ng h¬n 4000 nucleotit) nªn rÊt 
khã biÕn n¹p vµ kh«ng thÓ ®äc tr×nh tù nucleotit 
cña gien ®−îc. Do nh−îc ®iÓm trªn, nªn chóng 
t«i ®· thiÕt kÕ 3 cÆp måi ®Ó nh©n ®o¹n gien lín 
nµy. §Æc ®iÓm cña 3 cÆp måi nµy lµ ®−îc thiÕt kÕ 
gèi lªn nhau, ®Ó sau khi ®äc xong tr×nh tù 
nucleotit cña 3 ®o¹n gien nh©n b»ng 3 cÆp måi 

nµy, th× cã thÓ ghÐp l¹i thµnh gien hoµn chØnh. 
KÝch th−íc dù kiÕn cña 3 cÆp måi lµ: cÆp måi thø 
nhÊt (ký hiÖu F1) cã kÝch th−íc 1570 nucleotit, 
cÆp måi thø hai (ký hiÖu F2) cã kÝch th−íc 
1331 nucleotit vµ cÆp måi thø ba (ký hiÖu F3) cã 
kÝch th−íc 1482 nucleotit.  

c. Nh©n gien PLC3 b»ng kü thuËt PCR. PCR 
®−îc tiÕn hµnh víi tæng thÓ tÝch ph¶n øng 50 µl 
gåm: ADN mÉu (50 ng/µl) 4 µl, måi (10 µM) 4 
µl, dNTP (2,5 mM) 4 µl, MgCl2 (25 mM) 5 µl, 
Taq polymeraza (5 U/µl) 0,8 µl, buff¬ PCR 
(10X) 5 µl, H2O khö ion 27,2 µl. 

d. Chu tr×nh nhiÖt bao gåm c¸c b−íc sau: 
94oC-3 phót; 94oC-50 gi©y, 54oC-1 phót, 72oC-1 
phót 30 gi©y lÆp l¹i 35 chu kú; 72oC - 10 phót vµ
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l−u gi÷ ë 4oC. 

T¸ch dßng vµ ®äc tr×nh tù: s¶n phÈm PCR 
cña gien PLC3 ®−îc kiÓm tra b»ng ®iÖn di trªn 
gel agaroza 1%, sau ®ã ®−îc lµm s¹ch (th«i gel) 
theo bé Kit QIAquick Gel Extraction ®−îc g¾n 
trùc tiÕp vµo vÐct¬ pTZ57R/T vµ ®−îc biÕn n¹p 
vµo tÕ bµo kh¶ biÕn cña chñng Esherichia coli 

DH5α. Tr×nh tù nucleotit cña gien PLC3 ®−îc 
x¸c ®Þnh thµnh 3 ®o¹n F1, F2, F3 trªn m¸y ®äc 
tr×nh tù nucleotit tù ®éng ABI PRISM@ 3100 
Advant Genetic Analyzer cña h·ng Ampplied 
Biosystem. KÕt qu¶ ®äc tr×nh tù ®−îc xö lý vµ 
nèi ghÐp b»ng phÇn mÒm DNAstar vµ BioEdit.  

S¬ ®å thÝ nghiÖm tæng qu¸t:  
 

H¹t ®Ëu xanh 
                                                                           ↓ 

MÇm 7 ngµy tuæi 
         ↓ 

   ADN tæng sè 
    ↓ 

   PCR víi 3 cÆp måi F1, F2, F3 
   ↓ 

                           F1 1570 nucleotit         F2 1331 nucleotit            F3 1482 nucleotit 
 

  ↓ 
                                                                Dßng hãa 
                                                                      ↓ 
                                                              Chän dßng 
                                                                      ↓ 
                                                           T¸ch plasmit 
                                                                      ↓ 

§äc tr×nh tù nucleotit cña 3 ®o¹n gien. Xö lý vµ nèi 3 ®o¹n thµnh gien PLC3 dµi 4215 nucleotit 
 

II. KÕt qu¶ vµ th¶o luËn 

1. Nh©n gien PLC3 cña 2 gièng ®Ëu xanh 
KP11 vµ MN93 

 

 

 

 

 

 

 

 

H×nh 1. KÕt qu¶ PCR nh©n gien PLC3 cña 2 
gièng ®Ëu xanh KP11 vµ MN93 víi 3 cÆp måi F1, 

F2, F3 
Ghi chó: M. chØ thÞ ph©n tö 100 bp; 1F1 và 2F1 là 
s¶n phÈm PCR cña hai gièng KP11 và MN93 víi 
cÆp måi F1; 1F2 và 2F2 là s¶n phÈm PCR cña hai 
gièng KP11 và MN93 víi cÆp måi F2; 1F3 và 2F3 
là s¶n phÈm PCR cña hai gièng KP11 và MN93 víi 
cÆp måi F3. 

Víi môc ®Ých nh©n ®o¹n gien m· hãa PLC3

   M   1F1   2F1  1F2 2F2  1F3  2F3 

2000 bp 
1500 bp 
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ë ®Ëu xanh, chóng t«i tiÕn hµnh t¸ch chiÕt ADN 
tæng sè víi sè l−îng ®ñ lín. C¸c mÉu ADN 
®−îc pha lo·ng ë nång ®é 50 ng vµ x¸c ®Þnh mËt 
®é hÊp thô tia tö ngo¹i trªn m¸y quang phæ, ®¶m 
b¶o ®ñ ®é tinh khiÕt ®Ó tiÕn hµnh c¸c b−íc 
nghiªn cøu tiÕp theo.  

Dùa trªn sù ph©n tÝch tr×nh tù nucleotit cña 
gien PLC3 ë gièng ®Ëu xanh ®−îc c«ng bè t¹i 
Ng©n hµng gien quèc tÕ víi m· sè AY394078, 
chóng t«i ®· thiÕt kÕ 3 cÆp måi F1, F2, F3 gèi 
lªn nhau ®Ó nh©n vµ ph¸t hiÖn sù cã mÆt cña 
gien PLC3 ë 2 gièng ®Ëu xanh KP11 vµ MN93. 
KÝch th−íc cña ®o¹n gien ®−îc nh©n lªn b»ng 
cÆp måi F1 kho¶ng 1570 nucleotit, b»ng cÆp 
måi F2 kho¶ng 1330 nucleotit vµ b»ng cÆp måi 
F3 kho¶ng 1480 nucleotit. §o¹n gien PLC3 cña 
2 gièng ®Ëu xanh ®−îc nh©n lªn b»ng ph−¬ng 
ph¸p PCR sö dông 3 cÆp måi F1, F2, F3. KÕt 
qu¶ nh©n gien ®−îc kiÓm tra b»ng c¸ch ®iÖn di 
trªn gel agaroza 1% vµ ®−îc thÓ hiÖn trªn h×nh 
1. H×nh 1 cho thÊy mçi mÉu nhËn ®−îc ®o¹n 
ADN ®Æc hiÖu cã kÝch th−íc kho¶ng 1570 
nucleotit víi cÆp måi F1, 1331 nucleotit víi cÆp 
måi F2 vµ 1482 nucleotit víi cÆp måi F3 so víi 
thang ADN chuÈn; hµm l−îng cña s¶n phÈm ®ñ 
lín ®Ó sö dông cho viÖc t¸ch dßng.  

2. KÕt qu¶ t¸ch dßng gien PLC3 

Qu¸ tr×nh t¸ch dßng ®−îc thùc hiÖn b»ng 
c¸ch g¾n s¶n phÈm PCR ®· tinh s¹ch vµo vÐct¬ 
t¸ch dßng pTZ57R/T, sau ®ã biÕn n¹p vµo tÕ 
bµo kh¶ biÕn cña chñng E. coli DH5α vµ ®−îc 
cÊy tr¶i trªn m«i tr−êng LB ®Æc cã bæ sung 
ampixillin 100 mg/ml, X-gal 40 mg/ml vµ IPTG 
100 µM. ñ ®Üa petri ë 37oC trong 16 giê. KÕt 
qu¶ thu ®−îc c¶ khuÈn l¹c xanh vµ tr¾ng. TiÕn 
hµnh chän dßng th«ng qua ph¶n øng colony-
PCR. Chän khuÈn l¹c tr¾ng nu«i trong m«i 
tr−êng LB láng cã bæ sung ampixillin 100 
mg/ml qua ®ªm. LÊy khuÈn cña mçi mÉu ch¹y 
ph¶n øng clony PCR víi cÆp måi pUC18 ®Ó x¸c 
®Þnh khuÈn l¹c cã plasmit mang gien mong 
muèn. V× cÆp måi pUC18 lµ cÆp måi ®−îc thiÕt 
kÕ chung cho c¸c vÐct¬ t¹o dßng nªn khi kiÓm 
tra s¶n phÈm PCR võa dßng hãa th× kÝch th−íc 
cña c¸c ®o¹n gien võa nh©n lªn sÏ cao h¬n 
kho¶ng 200 nucleotit so víi nh©n b»ng cÆp måi 
®Æc hiÖu. Nh− vËy, kÝch th−íc sau khi dßng hãa 
cña ®o¹n gien ®· ®−îc nh©n b»ng cÆp måi F1 ë 
trªn sÏ lµ 1770 nucleotit, ®o¹n gien ®· ®−îc 
nh©n b»ng cÆp måi F2 lµ 1531 nucleotit vµ ®o¹n 

gien ®· ®−îc nh©n b»ng cÆp måi F3 lµ 1682 
nucleotit. S¶n phÈm colony PCR ®−îc ®iÖn di 
kiÓm tra trªn gel agaroza 1% (h×nh 2).  

 
 
 
 
 
 
 

 

 

H×nh 2. KÕt qu¶ ®iÖn di s¶n phÈm colony-PCR  
trªn gel agaroza 1% 

Ghi chó: nh− h×nh 1. 

KÕt qu¶ ®iÖn di trªn h×nh 2 cho thÊy s¶n 
phÈm colony PCR tõ nh÷ng khuÈn l¹c tr¾ng ®Òu 
cho kÕt qu¶ d−¬ng tÝnh. TÊt c¶ c¸c mÉu ®Òu cho 
mét b¨ng duy nhÊt ®óng kÝch th−íc, chøng tá kÕt 
qu¶ biÕn n¹p vµ chän dßng thùc hiÖn tèt, ph¶n 
øng PCR ®· ®¹t møc tèi −u. Nh− vËy, cã thÓ 
kh¼ng ®Þnh lµ viÖc nèi ghÐp s¶n phÈm PCR vµo 
vÐct¬ t¸ch dßng ®· ®¹t kÕt qu¶ nh− mong muèn. 

TiÕn hµnh chän khuÈn l¹c tr¾ng t−¬ng øng 
víi 2 mÉu nghiªn cøu cã s¶n phÈm colony PCR 
nh− mong muèn ®Ó t¸ch plasmit theo bé kit 
QIAprep Spin Miniprep. S¶n phÈm ADN plasmit 
®−îc ®iÖn di trªn gel agaroza 1%. KÕt qu¶ ®−îc 
thÓ hiÖn ë h×nh 3. 
 
 
 
 
 
 

 
 

H×nh 3. KÕt qu¶ ®iÖn di t¸ch plasmit 
Ghi chó: 1F1 và 2F1 là plasmit cña hai gièng KP11 
và MN93 ®−îc nh©n b»ng cÆp måi F1; 1F2 và 2F2 
là plasmit cña hai gièng KP11 và MN93 ®−îc nh©n 
b»ng cÆp måi F2; 1F3 và 2F3 là plasmit cña hai 
gièng KP11 và MN93 ®−îc nh©n b»ng cÆp måi F3. 

KÕt qu¶ ®iÖn di trªn h×nh 3 cho thÊy s¶n 
phÈm t¸ch plasmit s¹ch, ®¶m b¶o chÊt l−îng vµ 
sè l−îng ®Ó tiÕn hµnh ®äc tr×nh tù nucleotit. 

 

     M   1F1   2F1  1F2   2F2  1F3  2F3 

2000 bp 
1500 bp 

1F1   2F1   1F2   2F2   1F3   2F3 
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3. KÕt qu¶ x¸c ®Þnh tr×nh tù nucleotit 

§Ó x¸c ®Þnh chÝnh x¸c gien PLC3 ®· ®−îc 
t¸ch dßng, chóng t«i tiÕn hµnh ®äc tr×nh tù 
nucleotit cña 3 ®o¹n gien ®−îc nh©n lªn b»ng ba 
cÆp måi F1, F2, F3 trªn m¸y ®äc tù ®éng ABI 
PRIMS 3100 Avant Genetic Analyzer theo c¶ 
chiÒu xu«i vµ chiÒu ng−îc. Tr×nh tù nucleotit 
cña gien PLC3 cña 2 mÉu nghiªn cøu thu ®−îc, 
®em ph©n tÝch, xö lý b»ng phÇn mÒm DNAstar 
vµ BioEdit. 

KÕt qu¶ cho thÊy kÝch th−íc cña gien PLC3 
ë 2 mÉu nghiªn cøu lµ 4215 nucleotit, gåm c¶ 

intron vµ exon. Vïng coding (vïng m· hãa) 
gåm 1776 nucleotit m· hãa 591 axÝt amin (trõ 
axit amin më ®Çu). Khi so s¸nh 2 tr×nh tù nµy 
trong BLAST cña NCBI, kÕt qu¶ cho biÕt ®©y lµ 
c¸c tr×nh tù nucleotit cña gien m· hãa PLC3 cña 
®Ëu xanh. Chóng t«i kÕt luËn ®· t¸ch dßng thµnh 
c«ng ®o¹n gien m· hãa PLC3 cña ®Ëu xanh.  

S¬ ®å cÊu tróc cña gien PLC3 cña 2 gièng 
®Ëu xanh KP11 vµ MN93 dµi 4215 nucleotit víi 
9 exon vµ 8 intron: 

 

E1 I1 E2 I2 E3 I3 E4 I4 E5 I5 E6 I6 E7 I7 E8 I8 E9 
E1 (exon 1) gåm 315 nucleotit: tõ vÞ trÝ nucleotit 1 ®Õn 314 (1..314) 
E2 (exon 2) gåm 197 nucleotit: 889..1085 
E3 (exon 3) gåm 136 nucleotit: 1438..1573 
E4 (exon 4) gåm 246 nucleotit: 1654..1899 
E5 (exon 5) gåm 230 nucleotit: 2004..2233 
E6 (exon 6) gåm 118 nucleotit: 2698..2815 
E7 (exon 7) gåm 153 nucleotit: 3481..3633 
E8 (exon 8) gåm 87 nucleotit: 3739..3825 
E9 (exon 9) gåm 294 nucleotit: 3922..4215 
I1 (intron 1) gåm 574 nucleotit: 315..888 
I2 (intron 2) gåm 352 nucleotit: 1086..1473 
I3 (intron 3) gåm 80 nucleotit: 1574..1653 
I4 (intron 4) gåm 104 nucleotit: 1900..2003 
I5 (intron 5) gåm 464 nucleotit: 2234..2697 
I6 (intron 6) gåm 665 nucleotit: 2816..3480 
I7 (intron 7) gåm 105 nucleotit: 3634..3738 
I8 (intron 8) gåm 96 nucleotit: 3826..3921 

 

4. So s¸nh tr×nh tù nucleotit cña 2 mÉu 
nghiªn cøu KP11 vµ MN93 

Sau khi ®äc tr×nh tù, chóng t«i tiÕn hµnh ph©n 
tÝch tr×nh tù nucleotit cña 2 mÉu nghiªn cøu KP11 
vµ MN93. KÕt qu¶ cho thÊy tr×nh tù nucleotit cña 
®o¹n gien PLC3 (dµi 4215 nucleotit) ë 2 mÉu 
nghiªn cøu cã ®é t−¬ng ®ång rÊt cao 99,8% (sai 
kh¸c 8 nucleotit). §ã lµ c¸c vÞ trÝ: ë vÞ trÝ 22 
nucleotit T ë KP11 ®−îc thay b»ng C ë MN93, vÞ 
trÝ 414 A (KP11) thay b»ng G (MN93), vÞ trÝ 479 
T (KP11) thay b»ng C (MN93), vÞ trÝ 297 C 
(KP11) thay b»ng T (MN93), vÞ trÝ 1964 T (KP11) 
thay b»ng G (MN93), vÞ trÝ 2979 C (KP11) thay 
b»ng T (MN93), vÞ trÝ 3388 T (KP11) thay b»ng C 
(MN93), vÞ trÝ 4194 A (KP11) thay b»ng G 

(MN93). §iÓm kh¸c biÖt vÒ tr×nh tù nucleotit cña 
gien ë 2 mÉu nghiªn cøu víi tr×nh tù nucleotit cña 
gien ®¨ng ký t¹i Ng©n hµng gien quèc tÕ cã m· sè 
AY39407 [8] lµ: kÝch th−íc gien cña 2 mÉu 
nghiªn cøu (KP11 vµ MN93) dµi 4215 nucleotit 
cßn cña mÉu cã m· sè AY394078 (t¹i Ng©n hµng 
gien quèc tÕ) lµ 5213 nucleotit. Sù kh¸c biÖt vÒ 
chiÒu dµi nµy kh«ng ¶nh h−ëng ®Õn ®o¹n m· hãa 
vµ tr×nh tù axit amin v× ®o¹n thiÕu hôt ®ã chØ n»m 
ë vïng intron. V× chiÒu dµi cña gien PLC3 qu¸ dµi 
(4215 nucleotit) nªn chóng t«i kh«ng ®−a vµo 
trong bµi b¸o mµ chØ ®−a ®o¹n m· hãa axit amin 
cña gien nµy ë d−íi ®©y. 

S¬ ®å cÊu tróc cña gien PLC3 cña mÉu ®Ëu xanh 
cã m· sè AY394078 t¹i Ng©n hµng gien quèc tÕ: 

 

I1 E1 I2 E2 I3 E3 I4 E4 I5 E5 I6 E6 I7 E7 I8 E8 I9 E9 I10 
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S¬ ®å trªn cho thÊy gien PLC3 cña mÉu cã 
m· sè AY394078 còng cã 9 exon gièng 2 mÉu 
nghiªn cøu KP11 vµ MN93 nh−ng cã thªm 2 
®o¹n kh«ng m· hãa lµ I1 g¾n vµo phÝa tr−íc 
®o¹n E1 vµ I10 g¾n vµo phÝa sau ®o¹n E9. I1 
thùc chÊt kh«ng ph¶i lµ intron mµ lµ 5'UTR, cßn 
I10 lµ 3'UTR. 

Vïng m· hãa axit amin cña gien PLC3 gåm 
cã 9 exon nèi l¹i víi nhau theo thø tù tõ exon 1 
®Õn exon 9. 

So s¸nh c¸c vïng exon m· hãa axit amin (cã 
kÝch th−íc 1776 nucleotit) cña gien PLC3 ë 2 
gièng ®Ëu xanh KP11 vµ MN93 víi gièng ®Ëu 
xanh t¹i Ng©n hµng gien quèc tÕ cã m· sè 
AY394078, kÕt qu¶ cho thÊy tr×nh tù nucleotit 
cã ®é t−¬ng ®ång cao, chØ cã 9 vÞ trÝ sai kh¸c 
nhau lµ 22, 34, 142, 235, 297, 489, 627, 1287, 
1755 (h×nh 4). C¸c vÞ trÝ sai kh¸c nµy t−¬ng øng 
víi c¸c vÞ trÝ 22, 34, 142, 235, 297, 1065, 1552, 
3525, 4194 ë trong gien khi ch−a lo¹i intron. 

 

             ....|....| ....|....| ....|....| ....|....| ....|....|  
                      10         20         30         40         50              
AY394078     ATGTCCAAGC AGACTTACAG CTTTTGCTTC TGCTTCCGCC GCCGCTTCAG  
KP11         ATGTCCAAGC AGACTTACAG CTTTTGCTTC TGCCTCCGCC GCCGCTTCAG  
MN93         ATGTCCAAGC AGACTTACAG CCTTTGCTTC TGCCTCCGCC GCCGCTTCAG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                      60         70         80         90        100             
AY394078     TCTCCCCGTG TCGGAGGCCC CTCCGGAGAT AAGGACCCTT TTCGACCGTT  
KP11         TCTCCCCGTG TCGGAGGCCC CTCCGGAGAT AAGGACCCTT TTCGACCGTT  
MN93         TCTCCCCGTG TCGGAGGCCC CTCCGGAGAT AAGGACCCTT TTCGACCGTT  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     110        120        130        140        150         
AY394078     ATTCCGATGA GAATGGAATC ATGACAGCCT CTCACGTCCG CAGTTTCCTG  
KP11         ATTCCGATGA GAATGGAATC ATGACAGCCT CTCACGTCCG CGGTTTCCTG  
MN93         ATTCCGATGA GAATGGAATC ATGACAGCCT CTCACGTCCG CGGTTTCCTG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     160        170        180        190        200         
AY394078     GTTGAGGTGC AGAAGGAGGA GAGTGTCACT GAGGAGGAAG CACAGGCCAT  
KP11         GTTGAGGTGC AGAAGGAGGA GAGTGTCACT GAGGAGGAAG CACAGGCCAT  
MN93         GTTGAGGTGC AGAAGGAGGA GAGTGTCACT GAGGAGGAAG CACAGGCCAT  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     210        220        230        240        250         
AY394078     CATCGATGGC CACAAGCATC TCAGCATCTT TCACAGGAGG GGTCTCAATC  
KP11         CATCGATGGC CACAAGCATC TCAGCATCTT TCACCGGAGG GGTCTCAATC  
MN93         CATCGATGGC CACAAGCATC TCAGCATCTT TCACCGGAGG GGTCTCAATC  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     260        270        280        290        300         
AY394078     TTGAGAGTTT CTTCAACTAC CTCTTCAGTA GCAATAATAA TCCACCTCTC  
KP11         TTGAGAGTTT CTTCAACTAC CTCTTCAGTA GCAATAATAA TCCACCCCTC  
MN93         TTGAGAGTTT CTTCAACTAC CTCTTCAGTA GCAATAATAA TCCACCTCTC  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     310        320        330        340        350         
AY394078     TCGCCTTCTC TCGGGGTGCA CCAAGATATG TCTTCACCGT TGTCTCATTA  
KP11         TCGCCTTCTC TCGGGGTGCA CCAAGATATG TCTTCACCGT TGTCTCATTA  
MN93         TCGCCTTCTC TCGGGGTGCA CCAAGATATG TCTTCACCGT TGTCTCATTA  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     360        370        380        390        400         
AY394078     CTTCATTTAT ACTGGTCATA ATTCCTATCT AACTGGGAAC CAACTAAGCA  
KP11         CTTCATTTAT ACTGGTCATA ATTCCTATCT AACTGGGAAC CAACTAAGCA  
MN93         CTTCATTTAT ACTGGTCATA ATTCCTATCT AACTGGGAAC CAACTAAGCA  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     410        420        430        440        450         
AY394078     GTGACTGCAG TGACGTCCCC ATCATCAAGG CACTGCAGAA GGGTGTAAGG  
KP11         GTGACTGCAG TGACGTCCCC ATCATCAAGG CACTGCAGAA GGGTGTAAGG  
MN93         GTGACTGCAG TGACGTCCCC ATCATCAAGG CACTGCAGAA GGGTGTAAGG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     460        470        480        490        500         
AY394078     GTGATTGAAT TAGATATATG GCCTAATGAA TCAAAGGAGG ATGTGGATGT  
KP11         GTGATTGAAT TAGATATATG GCCTAATGAA TCAAAGGATG ATGTGGATGT  
MN93         GTGATTGAAT TAGATATATG GCCTAATGAA TCAAAGGATG ATGTGGATGT  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     510        520        530        540        550         
AY394078     TCTTCATGGA AGGACATTGA CATCTCCTGT GGCCCTCATC AAATGTTTGA  
KP11         TCTTCATGGA AGGACATTGA CATCTCCTGT GGCCCTCATC AAATGTTTGA  
MN93         TCTTCATGGA AGGACATTGA CATCTCCTGT GGCCCTCATC AAATGTTTGA  
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             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     560        570        580        590        600         
AY394078     GGTCTATTAA GCAGTATGCT TTTGTTGCCT CAGAATATCC AGTTGTAATA  
KP11         GGTCTATTAA GCAGTATGCT TTTGTTGCCT CAGAATATCC AGTTGTAATA  
MN93         GGTCTATTAA GCAGTATGCT TTTGTTGCCT CAGAATATCC AGTTGTAATA  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     610        620        630        640        650         
AY394078     ACCTTAGAAG ACCACCTTAC TCCCGATCTT CAGGCCAAAG TGGCTGAGAT  
KP11         ACCTTAGAAG ACCACCTTAC TCCCGACCTT CAGGCCAAAG TGGCTGAGAT  
MN93         ACCTTAGAAG ACCACCTTAC TCCCGACCTT CAGGCCAAAG TGGCTGAGAT  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     660        670        680        690        700         
AY394078     GATTACTCAA ACATTTGGAG ACATACTATT TTCTCCTGGC TCTGAAAGCT  
KP11         GATTACTCAA ACATTTGGAG ACATACTATT TTCTCCTGGC TCTGAAAGCT  
MN93         GATTACTCAA ACATTTGGAG ACATACTATT TTCTCCTGGC TCTGAAAGCT  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     710        720        730        740        750         
AY394078     TGAAGGAATT TCCTTCTCCT AAATCGCTTA AAAGGAGGAT TATCATATCA  
KP11         TGAAGGAATT TCCTTCTCCT AAATCGCTTA AAAGGAGGAT TATCATATCA  
MN93         TGAAGGAATT TCCTTCTCCT AAATCGCTTA AAAGGAGGAT TATCATATCA  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     760        770        780        790        800         
AY394078     ACCAAACCAC CTAAGGAGTA CATTGAGGCA AAAGAAGTTC AGGAAAAGGG  
KP11         ACCAAACCAC CTAAGGAGTA CATTGAGGCA AAAGAAGTTC AGGAAAAGGG  
MN93         ACCAAACCAC CTAAGGAGTA CATTGAGGCA AAAGAAGTTC AGGAAAAGGG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     810        820        830        840        850         
AY394078     GGAGGGATCA CAAAAGGAAA AGCCTGTAGA TGATGAAGAA GCATGGGGGA  
KP11         GGAGGGATCA CAAAAGGAAA AGCCTGTAGA TGATGAAGAA GCATGGGGGA  
MN93         GGAGGGATCA CAAAAGGAAA AGCCTGTAGA TGATGAAGAA GCATGGGGGA  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     860        870        880        890        900         
AY394078     AAGAAGTTCC TAGTTTGAGA GGTGGCACTA TTTCTGATCA CAAGAACATC  
KP11         AAGAAGTTCC TAGTTTGAGA GGTGGCACTA TTTCTGATCA CAAGAACATC  
MN93         AAGAAGTTCC TAGTTTGAGA GGTGGCACTA TTTCTGATCA CAAGAACATC  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     910        920        930        940        950         
AY394078     GAGGATGAGG ATGATCTTGA CAATGAAGAT GATACTGATG AAGCAGAATA  
KP11         GAGGATGAGG ATGATCTTGA CAATGAAGAT GATACTGATG AAGCAGAATA  
MN93         GAGGATGAGG ATGATCTTGA CAATGAAGAT GATACTGATG AAGCAGAATA  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     960        970        980        990        1000        
AY394078     TTCACGTCAA AATGCATCAG ACGAATACAG ACGTTTAATT GCCATTCATG  
KP11         TTCACGTCAA AATGCATCAG ACGAATACAG ACGTTTAATT GCCATTCATG  
MN93         TTCACGTCAA AATGCATCAG ACGAATACAG ACGTTTAATT GCCATTCATG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1010       1020       1030       1040       1050        
AY394078     CTGGGAAGCC TAAAGGTGGA TTAACAGAAT GCCTCAAAGT GGATCCCGAT  
KP11         CTGGGAAGCC TAAAGGTGGA TTAACAGAAT GCCTCAAAGT GGATCCCGAT  
MN93         CTGGGAAGCC TAAAGGTGGA TTAACAGAAT GCCTCAAAGT GGATCCCGAT  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1060       1070       1080       1090       1100        
AY394078     ACAGTGAAAC GTCTAAGTTT AAGTGAGCTA CAACTTGAAA AGGCTGCTGA  
KP11         ACAGTGAAAC GTCTAAGTTT AAGTGAGCTA CAACTTGAAA AGGCTGCTGA  
MN93         ACAGTGAAAC GTCTAAGTTT AAGTGAGCTA CAACTTGAAA AGGCTGCTGA  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1110       1120       1130       1140       1150        
AY394078     AACTCATGGC AAAGAAATCA TAAGGTTTAC TCAGCGGAAT ATACTGAGAG  
KP11         AACTCATGGC AAAGAAATCA TAAGGTTTAC TCAGCGGAAT ATACTGAGAG  
MN93         AACTCATGGC AAAGAAATCA TAAGGTTTAC TCAGCGGAAT ATACTGAGAG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1160       1170       1180       1190       1200        
AY394078     TGTATCCAAA AGGCACTCGT ATTGCCTCAA CAAATTATAA TCCATTGATC  
KP11         TGTATCCAAA AGGCACTCGT ATTGCCTCAA CAAATTATAA TCCATTGATC  
MN93         TGTATCCAAA AGGCACTCGT ATTGCCTCAA CAAATTATAA TCCATTGATC  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1210       1220       1230       1240       1250        
AY394078     GGGTGGATGC ATGGAGCCCA GATGGTTGCA TTCAACATGC AGGGATACGG  
KP11         GGGTGGATGC ATGGAGCCCA GATGGTTGCA TTCAACATGC AGGGATACGG  
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MN93         GGGTGGATGC ATGGAGCCCA GATGGTTGCA TTCAACATGC AGGGATACGG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1260       1270       1280       1290       1300        
AY394078     TAGGTCTCTC TGGTTGATGC AGGGAATGTT CAAAGCGAAT GGGGGATGTG  
KP11         TAGGTCTCTC TGGTTGATGC AGGGAATGTT CAAAGCCAAT GGGGGATGTG  
MN93         TAGGTCTCTC TGGTTGATGC AGGGAATGTT CAAAGCCAAT GGGGGATGTG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1310       1320       1330       1340       1350        
AY394078     GTTATGTTAA GAAACCAGAT TTTCTGTTAA AGACTGGTCT TAATAATGAG  
KP11         GTTATGTTAA GAAACCAGAT TTTCTGTTAA AGACTGGTCT TAATAATGAG  
MN93         GTTATGTTAA GAAACCAGAT TTTCTGTTAA AGACTGGTCT TAATAATGAG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1360       1370       1380       1390       1400        
AY394078     GTCTTTGATC CTAAAGCTCG TTTGCCGGTG AAGAAAACTT TGAAAGTGAC  
KP11         GTCTTTGATC CTAAAGCTCG TTTGCCGGTG AAGAAAACTT TGAAAGTGAC  
MN93         GTCTTTGATC CTAAAGCTCG TTTGCCGGTG AAGAAAACTT TGAAAGTGAC  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1410       1420       1430       1440       1450        
AY394078     TATATATATG GGGGAAGGAT GGTTTCATGA TTTCAAGCAC ACGCACTTTG  
KP11         TATATATATG GGGGAAGGAT GGTTTCATGA TTTCAAGCAC ACGCACTTTG  
MN93         TATATATATG GGGGAAGGAT GGTTTCATGA TTTCAAGCAC ACGCACTTTG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1460       1470       1480       1490       1500        
AY394078     ATCAATACTC ACCCCCTGAC TTCTATGCAA GAGTGGGGAT TGCTGGAGTC  
KP11         ATCAATACTC ACCCCCTGAC TTCTATGCAA GAGTGGGGAT TGCTGGAGTC  
MN93         ATCAATACTC ACCCCCTGAC TTCTATGCAA GAGTGGGGAT TGCTGGAGTC  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1510       1520       1530       1540       1550        
AY394078     CCTTATGATA CTGTTATGAA AAAAACAAAG AGCGTGGAGG ATAATTGGTC  
KP11         CCTTATGATA CTGTTATGAA AAAAACAAAG AGCGTGGAGG ATAATTGGTC  
MN93         CCTTATGATA CTGTTATGAA AAAAACAAAG AGCGTGGAGG ATAATTGGTC  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1560       1570       1580       1590       1600        
AY394078     TCCATCATGG AATGAGGAAT TTAAGTTTCC ACTTTCTGTT CCAGAACTGG  
KP11         TCCATCATGG AATGAGGAAT TTAAGTTTCC ACTTTCTGTT CCAGAACTGG  
MN93         TCCATCATGG AATGAGGAAT TTAAGTTTCC ACTTTCTGTT CCAGAACTGG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1610       1620       1630       1640       1650        
AY394078     CTCTGCTTCG TGTAGAAGTT CATGAATATG ACATGTCTGA GAAAGATGAC  
KP11         CTCTGCTTCG TGTAGAAGTT CATGAATATG ACATGTCTGA GAAAGATGAC  
MN93         CTCTGCTTCG TGTAGAAGTT CATGAATATG ACATGTCTGA GAAAGATGAC  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1660       1670       1680       1690       1700        
AY394078     TTTGGTGGCC AAACTTGCTT ACCTGTGTGG GAACTGAGAA GTGGAATTCG  
KP11         TTTGGTGGCC AAACTTGCTT ACCTGTGTGG GAACTGAGAA GTGGAATTCG  
MN93         TTTGGTGGCC AAACTTGCTT ACCTGTGTGG GAACTGAGAA GTGGAATTCG  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     1710       1720       1730       1740       1750        
AY394078     TGCAGTTCCA TTATATTCCC GCAAAGGAGA AAAGTACCAC AATGTGAAGC  
KP11         TGCAGTTCCA TTATATTCCC GCAAAGGAGA AAAGTACCAC AATGTGAAGC  
MN93         TGCAGTTCCA TTATATTCCC GCAAAGGAGA AAAGTACCAC AATGTGAAGC  
             ....|....| ....|....| ....|. 
                     1760       1770          
AY394078     TTCTAATGCG CTTTGAATTC ATTTGA 
KP11         TTCTAATGCG CTTTGAATTC ATTTGA 
MN93         TTCTGATGCG CTTTGAATTC ATTTGA 

H×nh 4. So s¸nh tr×nh tù cña c¸c vïng exon cña c¸c gièng ®Ëu xanh KP11, MN93 vµ AY394078 

5. So s¸nh tr×nh tù nucleotit cña 2 gien 
PLC3 nghiªn cøu (vïng m· hãa axit 
amin) víi tr×nh tù cña c¸c gien PLC3 cña 
mét sè c©y trång kh¸c  

Chóng t«i tiÕn hµnh so s¸nh tr×nh tù nucleotit 
cña 2 gien PLC3 nghiªn cøu víi c¸c tr×nh tù 
nucleotit cña gien PLC3 ë mét sè c©y trång kh¸c 

cã tªn vµ m· sè ®¨ng ký t¹i Ng©n hµng gien quèc 
tÕ: ®Ëu xanh Vigna radiata (L) Wilczek 
(AY394078) [7], khoai t©y Solanum tuberosum L. 
(X94289) [8], ®Ëu t−¬ng Glycine max (L.) Merr 
(U25027) [13], ng« Zea mays L. (AY536525) [9], 
®Ëu hµ lan Pisum sativum L. (Y15253) [10], thuèc 
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l¸ Nicotiana tabacum L. (X95877) [11], ®Ëu d¶i 
Vigna unguiculata (L.) Walp. (U85250) [12].  

KÕt qu¶ cho thÊy 2 mÉu nghiªn cøu cã ®é 
t−¬ng ®ång cao nhÊt so víi mÉu AY394078 
(®Ëu xanh); gièng KP11 cã ®é t−¬ng ®ång lµ 
99,6% vµ gièng MN93 cã ®é t−¬ng ®ång lµ 
99,5%. TiÕp ®Õn lµ Pisum sativum L. (80,6%) vµ 
thÊp nhÊt lµ Zea mays L. (54,7%). KÕt qu¶ so 
s¸nh thÓ hiÖn ë b¶ng 1. 

B¶ng 1 

So s¸nh tr×nh tù nucleotit cña gien PLC3 cña 
9 lo¹i c©y trång kh¸c nhau 

 1 2 3 4 5 6 7 8 9 
1 100 99,8 99,6 65,7 76,4 54,8 80,6 58,2 55,5 
2  100 99,5 65,8 76,4 54,7 80,6 57,4 55,3 
3   100 65,7 76,5 57,4 80,5 57,6 55,5 
4    100 64,2 52,9 64,1 58,4 53,0 
5     100 52,8 76,0 59,7 58,1 
6      100 52,9 54,1 53,5 
7       100 58,9 57,5 
8        100 58,9 

9         100 

Ghi chó: 1. KP11; 2. MN93; 3. Vigna radiata (L.) 
Wilczek (AY394078); 4. Solanum tuberosum L. 
(X94289); 5. Glycine max (L.) Merr. (U25027); 6. 
Zea mays L. (AY536525); 7. Pisum sativum L. 
(Y15253); 8. Nicotiana tabacum L. (X95877); 9. 
Vigna unguiculata (L.) Walp (U85250). 

6. So s¸nh tr×nh tù axit amin cña hai gièng ®Ëu 
xanh KP11 vµ MN93 víi gièng ®Ëu xanh t¹i 
Ng©n hµng gien quèc tÕ cã m· sè AY394078 
KÕt qu¶ so s¸nh tr×nh tù axit amin cña 2 gièng 

®Ëu xanh nghiªn cøu còng cã ®é t−¬ng ®ång rÊt 
cao 99,8%, chØ sai kh¸c 1 axit amin ë vÞ trÝ sè 8. ë 
vÞ trÝ sè 8, axit amin L cña KP11 ®−îc thay b»ng 
axit amin F cña MN93. So s¸nh tr×nh tù axit amin 
cña gièng ®Ëu xanh cã m· sè AY394078 t¹i Ng©n 
hµng gien quèc tÕ víi 2 gièng ®Ëu xanh nghiªn 
cøu cho thÊy 3 gièng nµy cã ®é t−¬ng ®ång cao, 
chØ sai kh¸c vÒ tr×nh tù axit amin ë 4 vÞ trÝ 8, 12, 
48 vµ 163. KÕt qu¶ thÓ hiÖn ë h×nh 5.  

                               ....|....| ....|....| ....|....| ....|....| ....|....|  
                      10         20         30         40         50              
AY394078     MSKQTYSFCF CFRRRFSLPV SEAPPEIRTL FDRYSDENGI MTASHVRSFL  
KP11         MSKQTYSLCF CLRRRFSLPV SEAPPEIRTL FDRYSDENGI MTASHVRGFL  
MN93         MSKQTYSFCF CLRRRFSLPV SEAPPEIRTL FDRYSDENGI MTASHVRGFL  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                      60         70         80         90        100             
AY394078     VEVQKEESVT EEEAQAIIDG HKHLSIFHRR GLNLESFFNY LFSSNNNPPL  
KP11         VEVQKEESVT EEEAQAIIDG HKHLSIFHRR GLNLESFFNY LFSSNNNPPL  
MN93         VEVQKEESVT EEEAQAIIDG HKHLSIFHRR GLNLESFFNY LFSSNNNPPL  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     110        120        130        140        150         
AY394078     SPSLGVHQDM SSPLSHYFIY TGHNSYLTGN QLSSDCSDVP IIKALQKGVR  
KP11         SPSLGVHQDM SSPLSHYFIY TGHNSYLTGN QLSSDCSDVP IIKALQKGVR  
MN93         SPSLGVHQDM SSPLSHYFIY TGHNSYLTGN QLSSDCSDVP IIKALQKGVR  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     160        170        180        190        200         
AY394078     VIELDIWPNE SKEDVDVLHG RTLTSPVALI KCLRSIKQYA FVASEYPVVI  
KP11         VIELDIWPNE SKDDVDVLHG RTLTSPVALI KCLRSIKQYA FVASEYPVVI  
MN93         VIELDIWPNE SKDDVDVLHG RTLTSPVALI KCLRSIKQYA FVASEYPVVI  
 

             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     210        220        230        240        250         
AY394078     TLEDHLTPDL QAKVAEMITQ TFGDILFSPG SESLKEFPSP KSLKRRIIIS  
KP11         TLEDHLTPDL QAKVAEMITQ TFGDILFSPG SESLKEFPSP KSLKRRIIIS  
MN93         TLEDHLTPDL QAKVAEMITQ TFGDILFSPG SESLKEFPSP KSLKRRIIIS  
 

             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     260        270        280        290        300         
AY394078     TKPPKEYIEA KEVQEKGEGS QKEKPVDDEE AWGKEVPSLR GGTISDHKNI  
KP11         TKPPKEYIEA KEVQEKGEGS QKEKPVDDEE AWGKEVPSLR GGTISDHKNI  
MN93         TKPPKEYIEA KEVQEKGEGS QKEKPVDDEE AWGKEVPSLR GGTISDHKNI  
 
       

             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     310        320        330        340        350         
AY394078     EDEDDLDNED DTDEAEYSRQ NASDEYRRLI AIHAGKPKGG LTECLKVDPD  
KP11         EDEDDLDNED DTDEAEYSRQ NASDEYRRLI AIHAGKPKGG LTECLKVDPD  
MN93         EDEDDLDNED DTDEAEYSRQ NASDEYRRLI AIHAGKPKGG LTECLKVDPD  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     360        370        380        390        400         
AY394078     TVKRLSLSEL QLEKAAETHG KEIIRFTQRN ILRVYPKGTR IASTNYNPLI  
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KP11         TVKRLSLSEL QLEKAAETHG KEIIRFTQRN ILRVYPKGTR IASTNYNPLI  
MN93         TVKRLSLSEL QLEKAAETHG KEIIRFTQRN ILRVYPKGTR IASTNYNPLI  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     410        420        430        440        450         
AY394078     GWMHGAQMVA FNMQGYGRSL WLMQGMFKAN GGCGYVKKPD FLLKTGLNNE  
KP11         GWMHGAQMVA FNMQGYGRSL WLMQGMFKAN GGCGYVKKPD FLLKTGLNNE  
MN93         GWMHGAQMVA FNMQGYGRSL WLMQGMFKAN GGCGYVKKPD FLLKTGLNNE  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     460        470        480        490        500         
AY394078     VFDPKARLPV KKTLKVTIYM GEGWFHDFKH THFDQYSPPD FYARVGIAGV  
KP11         VFDPKARLPV KKTLKVTIYM GEGWFHDFKH THFDQYSPPD FYARVGIAGV  
MN93         VFDPKARLPV KKTLKVTIYM GEGWFHDFKH THFDQYSPPD FYARVGIAGV  
             ....|....| ....|....| ....|....| ....|....| ....|....|  
                     510        520        530        540        550         
AY394078     PYDTVMKKTK SVEDNWSPSW NEEFKFPLSV PELALLRVEV HEYDMSEKDD  
KP11         PYDTVMKKTK SVEDNWSPSW NEEFKFPLSV PELALLRVEV HEYDMSEKDD  
MN93         PYDTVMKKTK SVEDNWSPSW NEEFKFPLSV PELALLRVEV HEYDMSEKDD  
             ....|....| ....|....| ....|....| ....|....| . 
                     560        570        580        590         
AY294078     FGGQTCLPVW ELRSGIRAVP LYSRKGEKYH NVKLLMRFEF I 
KP11         FGGQTCLPVW ELRSGIRAVP LYSRKGEKYH NVKLLMRFEF I 
MN93         FGGQTCLPVW ELRSGIRAVP LYSRKGEKYH NVKLLMRFEF I 

H×nh 5. So ş nh tr×nh tù axit amin cña hai gièng ®Ëu xanh KP11 vµ MN93 víi gièng ®Ëu xanh cã m· sè AY394078 
Chóng t«i tiÕn hµnh so s¸nh tr×nh tù axit 

amin cña gien PLC3 ë 2 gièng ®Ëu xanh KP11 
vµ MN93 víi c¸c tr×nh tù axit amin cña gien 
PLC3 ë mét sè c©y trång kh¸c. KÕt qu¶ cho 
thÊy, 2 mÉu nghiªn cøu cã ®é t−¬ng ®ång cao 
nhÊt víi AY394078 (99,5%), tiÕp ®Õn lµ Pisum 
sativum L. (81,4%) vµ thÊp nhÊt lµ Zea mays L. 
(57,2%). KÕt qu¶ thÓ hiÖn ë b¶ng 2. 

B¶ng 2 

So s¸nh tr×nh tù axit amin cña 9 lo¹i c©y 
trång kh¸c nhau 

 1 2 3 4 5 6 7 8 9 
1 100 99,8 99,5 68,4 74,3 57,2 81,4 61,7 57,6 
2  100 99,3 68,4 74,3 57,2 81,4 61,7 57,6 
3   100 68,4 74,1 57,2 81,2 61,7 57,6 
4    100 64,4 56,6 68,2 62,4 55,4 
5     100 55,6 75,1 63,4 58,5 
6      100 56,3 59,4 57,5 
7       100 62,6 57,7 
8        100 62,8 
9         100 

Ghi chó: nh− b¶ng 1. 

III. KÕt luËn 

Chóng t«i ®· t¸ch chiÕt vµ tinh s¹ch ADN 
tæng sè cña 2 gièng ®Ëu xanh Vigna radiata (L.) 
Wilczek KP11 vµ MN93. Gien phètpho-lipaza 
C3 ®−îc nh©n lªn b»ng ph¶n øng PCR víi 3 cÆp 
måi F1, F2, F3 ®−îc thiÕt kÕ dùa trªn c¬ së d÷ 
liÖu khai th¸c t¹i Ng©n hµng gien quèc tÕ. S¶n 
phÈm PCR ®−îc dßng hãa nhê vÐct¬ pTZ57R/T.

Toµn bé tr×nh tù nucleotit cña c¸c dßng s¶n 
phÈm PCR ®−îc x¸c ®Þnh vµ xö lý cho kÕt qu¶ 
gien PLC3 cña 2 gièng ®Ëu xanh nghiªn cøu dµi 
4215 nucleotit, trong ®ã cã 9 exon vµ 8 intron. 
§o¹n gien m· hãa dµi 1776 nucleotit vµ m· hãa 
s¶n phÈm protein dµi 591 axit amin (trõ axit 
amin më ®Çu). So s¸nh tr×nh tù nucleotit vµ tr×nh 
tù axit amin cña gien PLC3 cña 2 gièng ®Ëu 
xanh nghiªn cøu víi c¸c tr×nh tù t−¬ng tù cña 
gien PLC3 cña gièng ®Ëu xanh cã m· sè 
AY394078 t¹i Ng©n hµng gien quèc tÕ cho thÊy 
c¸c gien PLC3 thu ®−îc cã ®é t−¬ng ®ång cao. 
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summary 

Mungbean Vigna radiata (L.) Wilczek is a grain legume widely grown in the tropics and subtropics and 
is an excellent source of dietary protein. Many biotic and abiotic stresses such as disease and drought limit 
the mungbean yield. In this study, 2 mungbean cultivars KP11 and MN93 were subjected to PCR analysis 
using 3 primer pairs (F1, F2, F3). A 4.2 k b phospholipase C3 (PLC3) gene fragment from the mungbean 
genome was successfully amplified by PCR. The PCR products containing the PLC3 fragments were cloned 
in pTZ57R/T and sequenced with three primer pairs (3 forward and 3 reverse primer). The cloned PLC3 gene 
had 4215 nucleotides in length, including start codon and stop codons, intron and exon. The coding region 
of PLC3 comprised 1776 nucleotides, encoding a polypeptide of 591 amino acids. 
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