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NGHIEN CUU CAC TINH CHAT CUA ENZYM PDH45 MG XOAN ADN
CUA CAY PAU HA LAN (PISUM SATIVUM L.)

PHAM XUAN HOI, TRAN DUY QUY
Vién Di truyén nong nghiép
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Truong dai hoc Khoa hoc tw nhién, PHOGHN

NARENDRA TUTEJA

Trung tam Ky thudt gien va Cong nghé sinh hoc Quoc té

Tat ca sy song trén hanh tinh st dung ADN
nhu 12 nguyén liéu mang thong tin di truyén.
ADN helicaza la nhém enzym xtc tic viéc md&
xoan soi doi ADN dé tao ra hai sgi don ADN
bang viéc bé giy cdc cau lién két hydrogen giita
hai sgi don, vi vay chiing cé vai tro thi€t yéu
trong tat cd cdc hoat dong trao ddi chat ADN
nhu qud trinh sao chép, tii t6 hop, slta chita
ADN ciing nhu qué trinh phién ma va dich ma.
Cho dén nay, da c6 khoang 80 gien ma hda cho
ADN helicaza tir cac doi tugng nhu E. coli, thuc
khuén thé, nAm men, mot s6 dong vat c6 vi va
con nguoi di dugc nhan dong, tinh sach va
nghién cifu tinh chat, chiing td su phd bién cta
ADN helicaza trong thién nhién ciing nhu vai
trd clia chiing trong t€ bao va co thé. pdh45 la
gien ma héa ADN helicaza dau tién & thuc vat
duoc phan 1ap va nghién ciu [6]. Trong bai viét
nay, ching toi trinh bay két qua nghién ctu chi
ti€t cic dac tinh cta enzym PDH45 nhu anh
hudng cua cac yéu t6 khac nhau 1én hoat tinh
md& xoan ADN ctia enzym PDH45, cau tric gien
mi héa clia enzym PDH45 va biéu hién gien
pdh, 6 cac diéu kién moi truong, ¢ cic giai doan
khdc nhau trong qud trinh phét trién hoa cla
cay.

I. PHUOGNG PHAP NGHIEN CUU

1. Nguyén liéu

Pau ha lan 7 ngdy tudi & diéu kién va giai
doan sinh trudng, phét trién khdc nhau do vudn
thi nghiém cua Trung tam KV thuat gien va
Cong nghé sinh hoc quoc t€ (New Delhi) cung

cap. ADN M,; soi don va oligo dé 1am co chat
cho nghién ctu hoat dong md xoan ADN do
Trung tam K§ thuat gien va Cong nghé¢ sinh hoc
qudc t€ & Trieste (Italia) cung cap. Cac hoa chat,
bo kit sit dung trong cac thi nghiém duoc dat
mua tu cidc hiang Promega, Clonetech,
Stratagene. Cac hoa chat danh ddu phong xa cua
hang Amersham.

2. Phuong phap

a) Nghién citu cdu triic gien bang ky thudt phdan
ting chuoi polymeraza (PCR).

ADN hé gien ctia dau ha lan dugc tinh sach
dua theo phuong phap cua Murray va Thompson
(1980) hoac Dellaaporta va cs. [3]. ADN hé gien
va ADN bé sung (ADNc) dugc dung lam soi
khuon cho PCR cung hai moi dic hiéu duoc
thi€t k€ & hai dau 5' va 3' dua vao trinh tu
nucleotit ma hoéa cua gien pdh _

Phan ting PCR dugc tién hanh trong 50ul
hon hop phan ting gém 100 ng (ADN;) hay 300
ng (ADN hé gien) lam s¢i khuon, 50 ng moi
chat méi, 0,15 mM dNTP,, 5 Wl 10 x dém Taq
va 2,5 don vi Taq polymeraza. Chu ky nhiét cua
phéan tng nhu sau: 94°C, 1 phit dé tich chubi
ADN doi thanh chuéi don, 55°C, 1 phit dé gin
moi; 72°C, 1 phit 20 gidy dé sinh téng hop
chuéi ADN méi. Phan tng dugc tién hanh lién
tuc 30 chu ky lap lai.

b) Phan tich su thé hién cia gien pdh45 bdng
tham tach ARN

ARN téng s6 dugc tinh sach theo phuong
phap cua Chomczynski va Sacchi [2]. Qua trinh
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dién di, xtr ly gel va chuyén ARN lén mang nhu
mo ta ctia Reddy va cs. [7]. Toan bo doan gien
pdh45 (1,6 kb) duoc tich ra bang viéc xur 1y
plasmit mang gien bdi enzym EcoR1 va Xhol.
Khoang 50 - 100 ng cua doan gien pdh, duoc
ddnh diu phéng xa boi phuong phap dich diém
dut (nick translation). Mang chita mau ARN lic
dau duoc lai v6i ADN da bién tinh cua tinh
tring céd hoi , sau d6 dugc rlra va lai v6i doan
gien pdh45 danh ddu phéng xa va phan tich
bang phéng xa tu chup.

¢) Nghién citu hoat tinh bam poly(A) ARN cua
enzym PDHA45 bdng phuong phdp dich chuyén
bdng (band shift assay)

Khoang 4 pg ADN plasmit chita doan 0,2 kb
cia clon pdh45 va clon 1 kb HYPDE chia
poly(T) dugc xir 1y v6i enzym Xhol dé tao dang
mach thang. ADN d3 x{ ly dugc tinh sach bing
cach chiét v6i hén hop phenol/clorophoc. 20-30
ng ADN tr mdi clon dugc st dung lam soi
khuon cho phan tng phién ma in vitro. Phan ting
phién ma in vitro dugc ti€n hanh trong 100pl
hén hgp phan dng gom 20-30 ng ADN soi
khuén, 1 mM ATP, ImM CTP, 1 mM GTP, 10
mM DTT (dithiothreitol), 20 don vi RNasin
(chat c ché€ ARNaza), 6ul o - **P UTP va 100
don vi T; ARN polymeraza. Phan tng ti€n hanh
& 37°C trong 1 giv, sau bd sung thém 50 don vi
T; ARN polymeraza cho phan tng ti€p tuc thém
30 phuit.

ADN s0i khuon trong hén hop phéan dng
dugc loai bo bang ADNaz, phan phéng xa tu do
dugc loai bo bang viéc chay hén hop phan dng
qua cot Sephadex G-50. Sdn phdm ctia phéan tGng
phién ma in vitro (poly(A) ARNs danh dau
phéng xa) duoc st dung lam co chéat cho phan
ting dich chuyén bang. Kha nang bam poly(A)
ARN cua enzym PDH45 duoc tién hanh trong
10p1 hon hop phan tng chita dém Tris - HCI 20
mM pH 8.0, MgCl, 1 mM, ATP 4 mM, KCI 60
mM, dithiothreitol (DDT) 8 mM, sacaroza 4% ,
albumin huyét thanh bo (BSA) 80pg/ml, 2pl
poly (A) ARN da dugc danh dau va 200 ng hoac
400 ng enzym PDH45 trong thoi gian 30 phit &
nhiét do phong. Phan tng két thic bang viéc bd
sung 2l chat chi thi mau va san pham phan tng
duoc dién di trén gel polyacrylamit khong bién
tinh 6%. Gel dugc sy kho va phan tich bang
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phuong phdp phéng xa tu chup.

d) Chudn bi co chdt cho nghién citu hoat tinh
md xocdn ADN clia enzym PDH45

Co chat dé phan tich hoat dong md& xodn
ADN ctia ADN helicaza la mot doan
oligonucleotit dugc danh dau phéng xa & dau 5'
hodc dau 3' gan v6i ADN s¢i don mach vong
(M,; viral ADN) dé tao ra phdn xoan doi c6
chiéu dai thong thuong la 17 nucleotid. Viéc
danh dau oligo dau 5’ dugc ti€n hanh nhu mo ta
ctia Sambrook va cs. [8]. 50-100 ng oligo danh
dau dau 5’ duoc gin vao 2 - 4 ug ADN M13 sqi
don mach vong trong 50 pl hén hop phan tng
chia 40 mM Tris-HCI pH = 7,5, 10 mM MgCl,,
50 mM NaCl va 1 mM dithiothreitol. Hén hop
phan tng dugc lam bién tinh & 95 °C trong 2
phit, sau gin & 65°C trong 20 phiit va gidm
nhiét do tur tr t6i nhiét do phong. Co chat sé
phan tng v6i helicaza trong 30 phit & 37 °C véi
su c6 mat cia ATP va ion Mg™. San pham cua
phan tng m& xodn ADN s& dugc dién di trén gel
polyacrylamit khong bién tinh 12%. Gel duogc
sy kho va phan tich bang phuong phdp phong
xa tu chup [10].

IL. KET QUA NGHIEN CUU

1. Gien pdh45 la mot gien khong c6 intron

Cau tric gien & cic co thé bac cao thudong
bao gom cdc doan ma héa (exon) va cdc doan
khong ma héa (intron). Dé tim hiéu su c6 mat
ctia doan khong ma hoéa trong gien pdh45 ching
toi ti€n hanh phan ung PCR st dung ADN hé
gien va ADNCc ctia dau ha lan lam soi khuon véi
cling bo madi dé tim kiém su khdc nhau vé kich
thudc clia san phdm phan ting PCR. Két qua thi
nghiém (hinh 1) cho thiy khong c6 su sai khac
vé kich thuéc cha san pham phan tng PCR khi
ADN h¢ gien va ADNc cta dau ha lan duoc
dung lam soi khuon (hinh 1: cot 1-4, 6,7). San
phdm phan ting PCR dAu tién st dung ADN hé
gien lam sgi khuon xuat hién it (hinh 1: cot 1, 2)
dugc giai thich bang su c6 mat it ADN soi
khuon, vi vay nhiéu san phdm PCR dugc quan
sat v6i phan ting PCR thit hai sitr dung san pham
phan tung PCR diu tién lam soi khuon (hinh 1:
cot 3, 4). Két qua thi nghiém ching minh gien
pdh45 1a mot gien khong chira intron.



4+ 12kb

1 2 3 456 7

Hinh 1. Gien pdh45 khong chita intron.

Cot 1, 2 1a san pham phan ting PCR thit nhat sit dung ADN hé gien nhu soi khuon.
Cot 3, 4 1a san pham phan ting PCR thit hai sitr dung san phdm phan ting PCR thit nhat nhu soi khuon.

Cot 5 1a bang chudn.

Cot 6 va 7 la san pham phan tng PCR st dung ADNc nhu sgi khuon.

2. Gien pdh45 khong cé vai tro trong qua
trinh biét hoa cia hoa

Su biéu hién cuia gien pdh45 & céc giai doan
phat trién ctia hoa la d6i twong cho viéc tim hiéu
vai tro cua gien pdh45 trong qua trinh biét héa
ctia hoa va qua dau ha lan. Cac giai doan khac
nhau cta hoa (F,, F,, F;, F,, Fs) duoc mo ta tom
tat & bang 1.

Hoa dau ha lan & céc giai doan phét trién
khac nhau dugc st dung cho viéc tich ARN
téng s0. 30 pg cia ARN téng so tir mdi giai
doan phdt trién dugc chay dién di trén gel
phormaldehyt-agaroza 1,2%. Sau khi chay dién
di, ARN duoc chuyén lén mang. Trude khi lai,

mang dugc nhudom véi xanh méthylen dé quan
sat ham luong ARN tir mdi méu di dugc chuyén
Ién mang (hinh 2A). Mang dugc lai vGi toan bo
doan gien pdh45 danh ddu phong xa (hinh 2B).
Két qua thi nghiém cho thdy su biéu hién cha
gien pdh45 khong c6 khic biét trong cic giai
doan phat trién ctia hoa tir giai doan F2 dén F5.
Su biéu hién cua gien pdh45 dugc phdt hién &
muc do cao & giai doan F1 (hinh 2B: cot 1) mac
ddu ham lugng ARN tong s6 duogc dua 1én mang
dé lai & cot nay it hon (hinh 2A: cot 1). Két qua
thi nghiém chiing minh rang gien pdh45 c6 vai
tro quan trong trong giai doan sém cua su hinh
thanh hoa, tuy nhién n6 khong cé vai tro trong
qua trinh biét héa cua hoa va qua.

Bang 1

Mo ta tom tat cac giai doan phat trién hoa dau ha lan

Giai doan |Kich thudc (mm) Mo ta Nét dac trung
F1 7-10 Giai doan nu Hoa chua nd, canh hoa c6 thé quan sét
F2 10-12 Giai doan nu Hoa chua nd, canh hoa 16n hon
F3 13-15 Hoa vira n& Canh hoa né nhung chua hoan toan
F4 =15 Hoa truéng thanh Canh hoa n6 hoan toan, dai hoa con nguyén
F5 =15 Hoa tan bai hoa rung
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Hinh 2. Biéu hién cta gien pdh45 & cdc giai doan phat trién khdc nhau ctia hoa

A: ARN tong s6 tir mdi giai doan phat trién khac nhau ctia hoa dugc chay dién di va nhuom bdi xanh métylen.

18S va 28S 1a ARN ribosom.

B: Blot dugc lai v6i doan gien pdh45 da dugc danh dau phong xa. Mot ARN 1,6 kb tuong tung vé6i pdh45 duge
phat hién & tat ca c4c giai doan phat trién hoa. F1, F2, F3, F4, F5 tuong ting v6i cc cot 1, 2, 3, 4, 5 chi ra mic

do thé hién ctia pdh45 & céc giai doan khéc nhau.

To6i Sdang Hong ngoai D6  Lam

T6i Sing Hong ngoai D6  Lam

. |«=16kb

B

Hinh 3. Biéu hién cla gien pdh45 & cic diéu kién chi€u sang khéc nhau.

A: ARN t6ng s6 tir mdi diéu kién chiéu sdng khac nhau dugc chay dién di va nhuém bang xanh métylen. 18 S

va 28 Sla ARN ribosom.

B: Blot dugc lai v6i doan gien pdh45 da dugc danh dau phong xa. Mot ARN 1.6 kb tuong tng vGi pdh45 duge
phét hién. Cdc diéu kién chifu sing: t6i, sdng, hong ngoai, dd, lam tuong tGng véi céc cot 1, 2, 3,4, 5 chira
miic do thé hién ctia pdh45 & céc diéu kién chi€u séang khéc nhau.

3. Su thé hién cua gien pdh45 duoc kich hoat
boi anh sang lam

Dé tim hi€u su bi€u hién cla gien pdh45 &
céc diéu kién dnh siang khiac nhau, dau ha lan 7
ngay tudi dugc gieo trong trong cdc diéu kién
khong c6 anh sing, dnh séng trang, hong ngoai,
do va lam va dugc st dung cho viéc tich ARN
téng s6. 30mg ARN tng so tir méi diéu kién
chiéu sang dugc chay dién di trén gel
phormaldehyt-agaroza 1,2%, sau dé chuyén lén
mang. Mang dugc nhudém methylen xanh dé
quan sat ham lugng ARN tir méi méiu da duoc
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chuyén lén mang (hinh 3A). Mang duoc lai véi
toan bo doan gien pdh45 danh didu phong xa
(hinh 3B). Két qua thi nghiém chidng to rang su
biéu hién cha gien pdh45 & mic do cao duogc
quan sat & mau ARN dugc xtr Iy bdi anh sang
lam (hinh 3B: cot 5). Su biéu hién & mitc do cao
cta gien pdh45 ciing dugc quan sat & mau ARN
duoc xur Iy boi diéu kién t6i (hinh 3B: cot 1).
Tuy nhién, diéu ndy duoc giai thich bing ham
lugng ARN trén mang cta cot mau khong cé
anh sdang la nhiéu hon so véi cdc cot khac (hinh
3A: cot 1). Két qua thi nghiém khang dinh su



biéu hién ctia gien pdh45 1a dugc kich hoat boi
dnh sang lam.
4. Enzym PDH45 c¢6 kha nang bam poly (A)
ARN
Két qua cua thi nghiém nghién cttu kha nang
bam poly (A) ARN cta enzym PDH45 duoc
trinh bay & hinh 4, trong d6 & hinh 4A tuong
ung v6i co chat 0,25 kb poly(A) ARN va hinh
4B tuong ung véi co chat 1 Kb poly (A) ARN,
cot 1 la phan ting khong c6 enzym PDH45 con

0.25kb poly(A) RNA
A 5

Phiic hgp PDH45 vap
ARN d4nh dau

ARN danh  »

cot 2 va 3 1a phan tng trong su cé mat ctia 200
va 400 ng enzym PDH45. Két qua thi nghiém
chi ra ring phiic hgp tao ra bdi enzym PDH45
va poly (A) ARN dugc quan sat & tit ca cac
phan ung cé su tham gia cia enzym PDH45
(hinh 4A, B; cot 2,3). Viéc tang ham luong
enzym PDH45 t6i 400ng cho mot phan tng da
din t6i su di chuyén phic hgp enzym PDH45 —
poly (A) ARN cham hon trong qua trinh dién di
(hinh 4A, B; cot 3). Két qua nay ching minh
enzym PDH45 c6 kha nang bam poly (A) ARN.

1kb poly(A)
B SARN ¥

Phiic hop PDH45 vip-
ARN dénh dau

ARN déanh dau—»

Hinh 4. Kha nang bam poly (A) ARN cua enzym PDH45.

Hén hgp ctia poly (A) ARN da duge dédnh dau va enzym PDH45 duge G 30 phiit sau dién di trén gel
polyacrylamit khong bién tinh 6%. Sy hinh thanh cta phitc hgp poly (A) ARN - enzym PDH45 dugc quan sat
bang chup anh phéng xa tu dong. Lugng phong xa tu do va phic hgp duoc chi ra bang cdc mii tén.

Cot 1 1a phan ting khong cé enzym PDH45, cot 2 va 3 1a phan ting c6 200 va 400 ng enzym PDH45.

A: Kha nang bam 0,25 kb poly (A) RNA ctua enzym PDH45.

B: Kha nang bam 1 kb poly (A) ARN cua enzym PDH45

5. Pac tinh hoat dong mé xoin ADN cua
enzym PDH45 va cac yéu cau phan itng

Céac yéu ciu phan tng cho hoat dong mé
xoan ADN ctlia enzym PDH45 dugc trinh bay &
bang 2. Enzym PDH45 bi mat hoat tinh & 56°C
trong 1 phut. Hoat tinh enzym bi pha huy néu
hén hgp phan tng ¢6 chia trypsin. Hoat tinh m&
xo0dn cta enzym PDH45 hoan toan bi tic ché bai
5 mM EDTA, 45 mM ammonium sulfat, 100

mM phosphat kali (pH8,0), 30 mM M13
ssDNA. Tuy vay, M13 RFI DNA, E.coli tARN,
ARN t6ng s6 clia dau ha lan, poly A, poly C,
poly G hay poly U & nong do 30mM khong cé
anh huong dén hoat dong mé xodn ADN clia
enzym PDH45. Hoat dong m& xoan ADN cula
enzym PDH45 phu thuoc ATP va Ion Mg™.
Hoat tinh clia enzym bi mit néu thay thé ATP
boi ATPYS, ADP, AMP hoic thay thé Mg** boi
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céc ion khdc nhu Zn**, Cu®*, Ni**+, Ag** va Ca™.
Tuy nhién, enzym thé hién khoangl0% hoat
dong m& xoan ADN & nong do ion Mn** va Ca**
0,6 mM. O néng do KCI hoic NaCl 200 mM,
hoat dong m& xoin khong bi tc ché ding ké.
Thay th€ MgCl, bing MgSO, hoac Mg(CH;
C00), khong anh hudng déang ké dén hoat dong
md& xoan ADN clia enzym.

Bdng 2
biéu kién phan tng cho hoat dong mé xoin
ADN cua enzym PDH45
ca s o % mo xoan
Diéeu kién phan irng ADN
Phan ting day du 67
Phan ting khong c6 PDH45 <2
PDH45 da dugc xu ly & 56°C,
1 phut <2
-ATP <2
-ATP + ATP yS (0,6 mM) <2
-ATP + ADP (0,6 mM) or
AMP (0,6 mM) <2
-Mg(Cl, <2
-MgCl, + CaCl, (0,6 mM) 10
-MgCl, + ZnSO, (0,6 mM) <2
-MgCl, + MnCl, (0,6 mM) 60
-MgCl, + CuCl, (0,6 mM) <2
-MgCl, + NiCl, (0,6 mM) <2
-MgCl, + AgNO (0,6 mM) <2
-MgCl, + CoCl, (0,6 mM) <2
-MgCl, + MgSO, (0,6 mM) 67
-MgCl, + Mg(CH;COO), (0,6
mM) 66
+KCl or NaCl (200 mM) 61
+(NH,),SO, (45 mM) <2
+KPO, (pH 8,0, 100 mM) <2
+EDTA (5 mM) <2
+M13ssDNA (30 mM) <2
+M13RFI DNA (30 mM) 64
+Pea leaves total RNA (30
mM) 62
+E. coli t-RNA (30 mM) 61
+Poly[A] or Poly[C] or
Poly[G] or Poly[U] 65
+Trypsin (1U) <2

Ghi_chi: Phan tng phan tich hoat dong md& xoédn
ADN st dung 40 ng PDH45 va 1 ng co chat nhu da
mo ta & phan nguyén liéu va phuong phap.
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Hinh 5 (A, B) trinh bay biéu d6 vé anh
hudéng cua nong do KCl d6i v6i hoat tinh
helicaza ctia enzym PDH45. Hoat tinh m& xoan
ADN hoan toan phu thudc nong do mudi (hinh
5A: cot 2); t6i thich ¢ nong do KCI 150 mM
(hinh 5A: cot 6) va bi tc ché hoan toan & nong
dé 400 mM (hinh 5A: cot 9). Hoat dong ma
xoan ADN cua enzym PDH45 ciing rat nhay
cam v6i ion Mg**. Khi vang mat Mg**, enzym
khong thé hién hoat tinh m& xoéan (hinh 6A, cot
2); & nong do MgCl, 0,6 mM, enzym cé hoat
tinh cao nhdt (hinh 6A, cot 5) va & nong do
MgCl, tr 2 mM, trd lén, hoat tinh clia enzym
hoan toan bi tc ché (hinh 6A: cot 2, 8, 10).

III. THAO LUAN

Su sinh truéng va phét trién cla thuc vat la
két qua cha qud trinh diéu khién tang sinh cha
cac t€ bao. Khong giong nhu cic doi tuong
khac, t&€ bao cla thuc vat bac cao c¢é thé nhan
lén, sau do6 cac t€ bao nay cé kha nang biét héa
hinh thanh cdc co quan dé tao thanh mot co thé
hoan chinh. Thuc vat lam dugc diéu ndy c6 thé
béng viéc diéu hoa bo may phan chia t€ bao cua
ching theo mot co ché riéng, khong giong nhu &
vi khudn, ndim hay dong vat. Vi vay, thuc vat
ciing 12 mot mo6 hinh Iy thi dé nghién ctu co
ché trao ddi chat ADN hién van con rét it dugc
biét dén. ADN helicaza dong vai tro dac biét
quan trong trong tang sinh cua t&€ bao, vi vay
mot nghién cdu phan t&r chi ti€t cia ADN
helicaza s€ rdt c6 gid tri trong cac hiéu biét cha
con nguoi vé vai tro ciia ADN trong chu ky s6ng
cta t&€ bao & thuc vat. Gien pdh45 la mot gien
hoan chinh ma héa cho mot ADN helicaza &
thuc vat 1an dau tién dugc phat hién va nhan
dong. Cac phan tich héa sinh ctia enzym tinh
sach khang dinh ring enzym PDH45 chita hoat
tinh m& xoan ADN, ARN va ca hoat tinh
ATPaz. Enzym PDHA45 ciing 1a mot thanh vién
ctia nhan t6 khdi dau ctia qua trinh dich ma va
c6 kha nang hoat héa hoat tinh cua
topoisomeraza I [6]. Su xuét hién cua doan
khong ma héa trong gien & cdc co thé bac cao
da lam cho céc nghién ctu vé€ phién ma va dich
ma trd nén hét sic phic tap. Chua c6 ciac két
luan hoan toan chinh x4c vé vai tro clia cdc doan
khong ma héa trong qua trinh sinh trudng, phat
trién va tién héa & co thé bac cao. Tuy nhién, &
thuc vat gan day c6 mot vai quan diém cho ring
tinh chong chiu & thuc vat c6 lién quan dén cac
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Hinh 5. Anh huong ctia nong do musi KCI t6i hoat tinh md xodn ADN ciia enzym PDH45.

A: Mbi phan ting phan tich hoat tinh m& xoan ADN sir dung 40 ng enzym PDH45 vad 1 mg co chat helicaza.
Noéng do mudi KCI st dung trong cdc phan ting duoc dé cap trén ddu cta hinh. C va D tuong dng vdi cot 1 va
9 la phan ting khong c6 enzym PDH45 va phan ting co chat da 1am bién tinh.

B: Hoat dong m& xoan ADN clia enzym PDH45 & cdc nong do mudi khac nhau duge dinh luong va biéu dién

béng do thi.
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Hinh 6. Anh huéng ctia néng do MgCl t6i hoat tinh m& xo4n ADN clia enzym PDH45.

A: Mbi phan tng phan tich hoat tinh m& xoan ADN sir dung 40 ng enzym PDH45 va 1 ng co chat helicaza.
Néng do MgCl str dung trong céc phéan ing dugc dé cap trén ddu cta hinh. C va D tuong tng véi cot 1 va 9 1a
phan tng khong c¢6 enzym PDH45 va phan ting co chét da 1am bién tinh.

B: Hoat dong m& xoidn ADN cuia enzym PDH45 ¢ cdc nong do MgCl khac nhau dugc dinh lugng va biéu dién

béng do thi.

ving khong ma héa trong gien. Trong truong
hop cuta gien pdh45, két qua phan tich lai ARN
O cdc diéu kién nghiém ngat (high stringency)
va khong nghiém ngat (low stringency) cho két
qua cdc bang tuong tu. Diéu thi vi 1a cdc bang
dugc quan sit & méi miu phan tich phan dnh
chinh xdc s6 cac vi tri enzym giGi han & ADNC,
ching to pdh45 1a gien v6i mot ban sao duy
nhat (single copy gene) va la gien khong chira

intron (introlless gene) trong hé gien cua cay
dau ha lan [6]. Trong cong trinh nghién ctu nay,
khi st dung cting bo moéi véi cac sgi khuon la
ADN hé gien va ADNc trong phan tung PCR,
ching toi da thu dugc cdc san phdm cta phéan
ting PCR c6 cung kich thuéc cang chitng minh
pdh451a gien khong chira intron.

Phan tich lai ARN & cac bo phan khac nhau
clia cay da chiing t6 su biéu hién clia gien pdh45
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0 tat ca cdc co quan nhu 14, than, hoa, dau ré da
chiing t6 vai tro thi€t yéu ctia né trong viéc duy
tri cdc hoat dong trao déi chat ADN cua t€ bao
[6]. Khi sit dung ARN téng s6 tir cdc hoa dau ha
lan & cac giai doan sinh trudng khac nhau va tir
cay 7 ngay tudi duoc sinh trudng trong cic diéu
kién chi€u sang khac nhau cho cac phan tich lai
ARN dé tim hiéu céc vai tro cu thé cla gien
pdh45 trong sinh trudng va phat trién cha cay da
cho thay su biéu hién cta gien pdh45 khong c6
su sai khac nhiéu trong cdc giai doan phét trién
ctia hoa. Diéu nay chiing t6 su biéu hién cla
gien pdh45 la thiét yéu cho su hinh thanh hoa
nhung khong c6 vai trd rd rét trong cic giai
doan phat trién ctia hoa. C4c méu phan tich véi
ARN téng s clia dau ha lan sinh truéng & cdc
diéu kién anh sdng khdc nhau ciing cho thdy
gien pdh45 biéu hién nhiéu hon trong diéu kién
dnh sdng lam, ching t6 ring gien pdh45 c6 thé
c6 vai tro trong viéc diéu khién tinh chong chiu
cta thuc vat.

Trinh tu poly(A) ARN & cu6i mdéi ARN
thong tin ¢6 vai trd 1am 6n dinh soi ARN trong
qud trinh sinh téng hop protein. Viéc thay déi
chiéu dai cta doan poly(A) ARN cé lién quan
t6i viéc diéu hoa su biéu hién ciia méi mot gien.
Khang thé PDH45 da tc ché qué trinh sinh téng
hop protein in vitro, chiing to vai trd ctia enzym
PDH45 trong qua trinh dich ma [6]. Cong trinh
nghién cuu cla ching t6i dd xac dinh enzym
PDH45 ¢6 kha nang bam poly(A) ARN, goi y
vé vai tro clia enzym nay trong viéc diéu khién
su biéu hién cua gien. Két qua nay 1a bang
ching thi hai vé vai trd clia enzym PDH45
trong qu4 trinh sinh téng hop protein.

Céc ion kim loai to ra la yéu t6 can thiét cho
hoat tinh m& xodn ADN ctia enzym PDH45. Ion
Mn** ¢6 thé thay th€ ion Mg>* ma khong c6 su
thay ddi 16n hoat tinh mé xoan ADN. Diéu nay

da dugc cong bo trong cac cong trinh nghién
ciu trudc day [4, 9, 10]. Tuy nhién, trong cic
cong trinh nghién cttu cua Cannon va Heinhorst
[1] hay ctia Tuteja va Phan [12], khi thay thé ion
Mg** b&i ion Mn*" trong phan ng phan tich, da
dan t6i viéc tic ché hoat dong md xoédn ADN ctia
enzym PDH45.
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CHARACTERIZATION OF THE DNA HELICASE PDH45
FROM PISUM SATIVUM L.

PHAM XUAN HOI, TRAN DUY QUY, PHAN TUAN NGHIA

NARENDRA TUTEJA

SUMMARY

The transient opening of the duplex DNA is a prerequisite step in many processes of the DNA
metabolism. DNA helicases catalyze the unwinding of the double stranded DNA and in some cases, the
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double stranded RNA and DNA-RNA hybrids to create single stranded templates by disrupting the hydrogen
bonds between two strands and thus play an important role in DNA replication, repair, recombination,
transcription and translation. The pdh45, the first plant DNA helicase gene which has been cloned, is over-
expressed and partially characterized (Pham et al., 2000). Here, the gene pdh45 is found to be an intronless
and single copy gene. The gene is expressed almost at the same level at different stages of flower
development, except for the F1 stage and its expression is stimulated by the blue light. Enzyme PDH45 can
bind to poly(A)RNA. The unwinding activity of the enzyme PDH45 is salt- and Mg**-dependent. The enzyme
PDHA45 is heat labile and its activity is destroyed by the incubation with the trypsin. The helicase activity of
the enzyme PDH45 is totally inhibited by 5 mM EDTA, 45 mM ammonium sulfate, 100 mM potassium
phosphate (pH 8,0) or M13 ssDNA (30 mM). However, M13RFI DNA, E. coli t-RNA, pea total RNA and
Poly[A], Poly[C], Poly[G] and Poly[U] at 30 mM have no effect on the DNA unwinding activity of the
enzyme PDH45. The enzyme shows no activity when ATP in the reaction mixture is replaced by ATPYS or
ADP or AMP and when Mg** is replaced by other divalent cations such as Zn**, Cu*, Ni**, Ag** and Co*".
However, Mn** and Ca** (at 0,6 mM concentration) support 89% and 14% of the activity, respectively. The
overall divalent cation requirement is Mg**>Mn?*>>Ca**. At a concentration of 200 mM KCI or NaCl, the
unwinding activity is not significantly inhibited. The MgCl, can be replaced by MgSO, or Mg (CH,COO),
without any effect on its activity. These results suggest that the enzyme PDH45 could be an important
multifunctional protein involved in the protein synthesis and maintaining the basic activities of the cell.

Ngay nhdn bai: 4-3-2002
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