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NGHIEN CUU SU PA DANG CUA GIEN CHAPERONIN CCT$
O CAY PAU TUONG

Chaperonin, cdn goi 1a ch&t moi gi6i phan tir
(molecular chaperone) 12 m¢t nhém protein cé
phan tir lugng méi tiéu don vj khodng 60 kDa va
cé hoat tinh ATPaza. Chiing tham gia vio qud
trinh tao cdu tric khéng gian ddng cha céc
protein méi téng hop hodc bj bién tinh [1].
Chaperonin ¢6 2 nhém chifnh, Nhém thit nhét
duge tim th&y trong céc t& bao vi khudn va cdc
bdo quan cla cdc sinh vit nhan thyc
(eukaryote); dai dién clia nhém nay 14 GroEL.
Chiing c6 c4u tao tir 2 vdng bi bao gém 7 tiéu
don vj giéng nhau, tao thanh cfu trdc hinh try.
Nhém thit hai duge tim thdy trong t& bao chét
clia cdc sinh vat nhan thyc vA vi khudn c6
Archaea. DAy cdn goi 12 nhém CCT/Tric. Céu
tric clia ching c6 cfu tao dang 2 vong bi va bao
gém 8 tiéu don vi khéc
nhau: o, B, v, 5, ¢ n, 0, & Mai tiéu don vj déu
cé vj trf duy nhat trong vong bi va cé nhing
viing cflu triic ax{t amin (aa) khdc so véi cdc tiéu
don vj cdn lai. Ngoai ra, trong cflu trdc clia mbi
tiéu don vj clia cdc lodi, tir vi khudn c8 dén
chudt, déu cé nhitng viing bdo thil va cdc viing
mang t{nh da dang khédc nhau [2]. ’

Trude day, ching toi da phan 14p gien CCT5
clia giéng dau tuong dot bién chju néng M103.
Trong phitc CCT, do tiéu don vj CCT8 c6 vj trf
ghn véi co chat nén duge dac biét quan tdm
nghién cttu. So véi tiéu don vj ndy & giéng dau
tuong Bominori clia Nhat Bén, ching toi d& phét
hién thdy mot s6 diém khdc nhau c6 thé c6 lién
quan dén kha ning chju néng clia giéng M103
(3]

Trong bai ndy, chiing téi tién hanh phan lap
ti€p CCT® tir gi6ng d4u tuong dja phuong chju

TRAN TH] PHUONG LIEN, L TH] THU HIEN
NGUYEN DANG TON, CAO XUAN HIEU
NONG VAN HAT, LE TH] MUQI

Vién Cong nghé sinh hoc
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Vién Khoa hoc K§ thudt nong nghiép Viét Nam

han Cic ving (CV) va so sdnh cdc trinh ty ma
ching t6i di xdc djnh duge véi cdc trinh ty
CCT$ tir cdc gi6ng dau tuong trén thé gidi va
cdc loai khdc nhdm tim ra quy lut bdo thl va
bi¢n déi clia cfu triic trong tiéu don vj ndy.

Cong trinh dugc tién hanh tai Phong Cong
ngh¢ ADN ting dung, Vién Cong nghé¢ sinh hoc.

I. PHUGNG PHAP NGHIEN CUU

1. Nguyén li¢u

Mém 2 nghy tudi cha giéng dau twong CV
duge sit dung dé nghién citu. Giéng dau tuong
CV (con goi 1a Ciic Lyc Ngan, CV rén den) 1a
gidng dau tuong dja phuong c6 ngudn géc tir
huyén Luc Ngan, tinh Béc Giang. Dic diém
chinh clia giéng 12 hat nho, thoi gian sinh trudng
ngén vi c6 kha niing chju han, Giéng do Trung
tam Nghién cttu v Thyc nghiém dau dd, Vi¢n
KHKT néng nghiép Viét Nam cung cép.

Céc plasmit pUC18, pCR™ 2.1, céc chiing
E. coli INVFs DH-50. do tién sT Fukazawa,
trudng phong Cong righ¢ gien, Vién Nghién citu
Luong thyc quéc gia Nhat Ban, hd trg.

Céc trinh ty CCTS clia cdc giéng dau tuong
va cdc loai nhan thyc trén thé giéi duge truy cép
qua Internet trong cdc Ngan hang trinh ty gien
EMBL, GENBANK, DDBIJ.

2. Phuong phédp phan lap glen chaperonin
CCTS$ tir gidng dau twong CV

ADN téng s6 duge tdch chiét tit mdm dau.
tuong theo phuong phép sir dung proteaza K va
SDS; PCR dé nhén gien chaperonin duge thuc
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hién nhu d& mo td trong cong b clia Trdn Thi
Phuong Lién va cs. [3).

Tao dong phan tir ADN: Sin phdm PCR
duge gén tryc ti€p vao pCR™ 2.1 (b9 KIT cla
héing Invitrogen). Sau d6 plasmit tdi t6 hgp duge
bi€n nap vao chiing E. coli INVFa.. Tich chiét
ADN plasmit va cdc k§ thuat ADN téi t6 hop
dugc tién hanh theo Sambrook va Russell [4].

Trinh ty ADN duge xdc djnh theo phuong
phdp clia Sanger trén mdy xdc dinh trinh ty
ADN ty dong (Pharmacia ALF express
automated sequencer). Céc két qué doc trinh ty
duge xir 1y bing phdn mém P/C GENE. Céc
trinh ty ADN dugc xir ly va phan tfch theo
chuong trinh Clustal

IL. KET QUA VA THAO LUAN

1. Phan lap glen chaperonin tir gidng ddu
tuong dja phuong CV

ADN téng s6 cla giong dau tuong CV duge
tdch chiét, tinh sach va sir dung 1am khuén méu
cho PCR véi cip m6i ChapN va ChapC dé phét
hién gien chaperonin CCTS. Sin phdm PCR clia
giéng dau twong CV rdt dac hiéu, c6 kich thuée
phén tir (KTPT) tuong ty nhu kich thuéc cDNA
clia gien ndy (1,6 kb) ciing nhu kich thuéc cla
céc sdn phdm PCR & cdc gidng d4u tuong khdc
[3]. Sin phdm PCR dugc gén tryc tiép vio
plasmit pCR™ 2.1 vA bién nap vao E.coli.
Chung t6i d& chon dugc dong pChas cé mang
doan ADN v6i KTPT tuong ttng v6i sin phim
PCR. Pé xdc dinh dugc trinh ty cla todn bg
doan ADN c¢6 KTPT 1,6 kb nay, san phdm PCR
tiép tuc duge xi ly bAng enzym han ché€ Sacl,
cdc doan cdt dugc gén vao plasmit pUCI8 va
bién nap vdo E. coli. Ching toi di chon dugc
céc ddng pUCI,, pUC3,, pUCIO, c6 doan gén
v6i KTPT twong ing khodng 0,4 kb, 0,6 kb va
0,6 kb (hinh 1). Trinh ty ADN tir hai ddu cla
cdc doan ghn trong cdc ddng pCha5, pUCL,,
pUC3,, pUCI0, dd dugc tién hanh xéc dinh theo
s0 d6 trén hinh 2. K&t qua doc trinh ty duge xit
1y qua phdn mém P/C GENE: Trinh ty cia doan
gien chaperonin CCTS cia giong CV dai 1602
bp, m& héa cho 533 aa theo 1y thuyét. Trinh ty
protein CCT8 clia gi6ng CV dugc tién hanh
phan tich so sénh véi trinh ty ndy cha gidng ddu
twong dot bién chju néng M103 [3], gifng
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Bominori-Nhat Bin [5] v cdc gidng dau twong
khdc trén the gisi cling nhu cdc lol nhén thye
d& cong b8 trén cdc Ngan hang trinh ty gien
qudc té&,

Hinh 1. Dién di cdc plasmit mang doan gien
chaperonin clia giéng CV. Plasmit pCha5 cé gén
san phdm PCR clia giéng CV 1,6 kb [1], plasmit

pUC18 c6 gén céc doan cht ciia sin phdm PCR
(2- pUCI10, véi doan gén 0,6 kb; 3- pUC1, véi
doan gén 0,4 kb) dugc xir Iy EcoRI vd BamHI

2. So sénh mirc 4o déng nh4t cila glen CCTS

a) So sdnh trinh tw cila gien CCT'S gifta cdc
gidng ddu tuong CV, Bominori va M103

Gien CCT5 ctia gi6ng diu twong CV dai
1602 bp m& héa cho 533 aa. So véi giong dau
tuong Bominori clia Nhat Ban, CCTS clia gidng
CV c6 ty 1¢ déng nhat 1a 97,86% (véi 49 vj trf
nucleotit khdc biét va 12 vj trf aa thay déi). Con
s0 v6i gidng dau tuong chju néng M103, CCTd
clia giong CV c6 38 vj trf nucleotit va 11 vj trf
aa thay déi, v6i ty 1¢ déng nhét 98,50%. Vi trf
clia céc aa thay déi & 3 gi6ng dau tuong trén
dugc trinh bay trong béng 1.

Nghién citu vé cflu tric phén ti protein thich
{ing véi sy bién déi nhiét d cyc doan, Phong thi
nghiém Sinh hoc phan tif chau Au dd tim ra quy
luat bién déi cdc aa trong cdc enzym tir “lanh”
sang “néng”: Gly-> Ala; Ser-> Ala; Ser -> Thr;
Ser -> Gly Lys-> Arg; va tir ‘néng” sang “lanh™:



Gien CCT8 clia giéng dau tuong dja phuong chju han CV
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Hinh 2. So dé doc trinh ty clia cdc plasmit mang doan gien chaperonin
pCha5 (~1,6 kb), pUCI, (~0,4 kb), pUC3, (~0,6 kb); pUCLO, (~0,6 kb)

Bdng 1

Céc axit amin thay dél & cdc giong dau tuong
Bominori, CV va M103

STT | Vi tri | Bominorl cv M103
1 24 Glu(E) | Asp(D) |[Asp(D)
2 54 Ile () Thr (T) | Ile(I)
3 76 Val (V) | Gly(G) | Val(V)
4 99 Ser(S) | Thr(T) |Thr(T)
5 100 | Thr (D) Thr (T) Ile (I)
6 110 | His(H) | Leu(L) | His (H)
7 128 Glu(E) | Asp(D) [Asp(D)
8 129 | Pro(P) Ala (A) |Gly (G)
9 204 | Val(V) | Leu(L) |Val(V)
10 | 220 | Leu(L) Pro(P) |Leu(L)
11 | 280 | Ser(S) | Gly(G) |Gly(G)
12 | 307 | Ser(S) Ser (S) |Ala(A)
13 | 360 | Phe(F) | Val(V) |Phe(F)
14 | 506 | Leu(L) | Leu(L) | Pro(P)
15 | 514 | Thr(T) | Met(M) | Thr(T)

Arg -> Lys; Glu-> Ala [6]. K&t qud so sénh 3
trinh ty cho thdy sy thay déi aa & 3 vj trf phi
hop véi quy luat d6: & gidng chju lanh Bominori
c6 Ser99, cling & vj trf ndy & giéng dot bién chju
néng M103 va giéng chju han CV duge thay
bing Thr. Tuong ty nhu viy, & vj trf 280, Ser ¢
giong Bominori duge thay bdng Gly 280 ¢
giéng M103 va giéng CV. Con & vj trf 307, Ser
& gidng Bominori va gidng CV dugc thay bing
Ala & gi6ng M103. Sy trling hop véi quy luat
bién déi clia cdc enzym chju néng-lanh cé thé 1a
mot biing ching 1y gidi cho kha nang chju néng
cua giéng M103 ciling nhu giéng dia phuong
CV. Déng thoi, day cling 14 co s& dy dodn mite
d¢ chju néng giam dén tr M103 —» CV =
Bominori.
b) So sdnh trinh ty gien CCT§ giita cdc gidng

ddu tirong

Trong Ngan hing trinh ty gien quéc t& cé
céng bé 8 doan trinh ty gien CCT 8 tit cdc mo

khéc nhau clia cdc giong dau tuong & M§ véi s6
dang ky trinh ty I AW755712, AW234445,
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BE210522, BI361934, BG 316074, BM 086211,
BMO086023 vh AWI185981. Nhitng doan nay
dugc phan lap tir ngén hang cDNA cla ddu
twong. Ching bao gém cdc doan ddu, doan gilta
va phdn 16n 1A cdc doan cudi clia gien. So véi
giéng dau tuong Bominori clia Nhat Bin (AB
004233, AB 003589), chiing c6 d6 déng nhat rét
cao, tir 92,04% dén 98,50%. Mitc do sai khdc
16n nhét & trinh ty BG316074

¢) So sdnh gien CCT 8 giita cdc lodi khdc nhau

So d4u tuong véi cdc loai sinh vat nhan thue
khdc, do déng nhat clia gien CCI'§ cling c6
nhitng dao dong déng ké (hinh 3). Riéng trinh tu
aa suy dién clia cdc gien nay di cé d¢ dai trong
khodng 528 dén 541 aa. Cic gien CCT$ & thyc
vat nhu dau tuong, lia, Arabidopsis déu khéng
c6 intron, trong khi d6, & dong vat nhu chuot, cé
déu c6é nhiéu doan intron dai. So véi ging
Bominori Nhat Ban, CCT3 clia cdc loai cé do
twrong déng khéc nhau, Trong cling mot loai dau
tuong, d¢ twong déng gien CCTS rat cao : trén
92%. Trong cdc lodi thyc vat, do tuong déng
vin cdn déng k& Arabidopsis: 88,74%
(AB02049); lda: 76,36% (AC068924); cAy
béng: 93,08% (AI730591); khoai tay: 75,81%
(BG098161), xuong réng: 86,26% (BG459105).
Nhung so gifta céc loai thye vat va dong vat, do
tuong déng chi con khoang 60%: céd: 64,71%
(D49484), chudt: 63,60% (AB022157). Va néu
so vdi lodi sinh vat nhan thyc don gidn nhét 1a
nfm men thl chi s6 ndy chi con 58,67%
(NCO001147).

D& nghién cttu sau hon vé tinh bdo thi -
tinh da dang clia trinh ty ndy & cdc lodi khéc
nhau, cling nhu céc giéng khdc nhau trong mot
lodi, chiing toéi ti€én hanh nghién citu so sdnh céc
viing chitc ning chinh clia CCT8.

3. So sdnh cdu triic cilia cdc viing chirc nang

Trong c&u tric phan tir cia CCTS c6 ba
viing chifc nang quan trong nhat [2, 9, 10, 11,
12).

- Ving hoat tinh ATPaza (ATPase- activity).
Day 1a viing bdo thi nhat, Trinh tv IAGGGAPE
(Ile416 dén Glu423 & dau twong) khong thay déi
tlr nfm men cho dén cdc lodi thyc vat, dong vat
khéc nhau,

- Viing gén véi ATP (ATP -binding): Day I
viing tuong déi'bio thii. 3 ndm men va dong vat
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(chudt, cd), trinh ty ndy bao gém 7 aa:
GDGTTSV (Gly96 dén Vall02 & dau tuong);
cdn & céc lodi thyc vat (Arabidopsis, giéng dau
twong CV, Ida, khoai tdy) cé trinh ty
GDGTTTV. Ching khdc nhau bdi aa thi 6: &
thuc vat - Thr, con & dong vat, ndm mex: - Ser.
Trong céc gidng dau tuong, doan trinh ty nay
cling c¢é nhitng sy thay ddi: & gi6ng dau twong
chju néng M103, vj trf Thr100 thay bing Ile100
(aa thit 5); con & giong Bominori (Nhat Ban), vj
trf Thr 99 dugc thay bing Ser (aa thit 4).

P1

P2

P3

P4

P5

P6

y P7

‘ P8

Hinh 3. Sy da dang cla trinh ty gien chaperonin
t& bao chat CCT8
P1: giéng dau twvong M103; P2: giong dau turong
Bominori; P3: giéng dau twong CV,; P4: Arabidopsis;
P5: lia; P6: nem men; P7: chuét; P8: cd

Nghién cifu vé c4u triic phén tif protein thich
ing v6i sy bién déi nhiét do cyc doan, gien
CCT$ & giong chju lanh Bominori c6 aa s6 99 1a
Ser, cling & vj trf nay giéng dot bién chju néng
M103 va gi6ng chju han CV dugc thay bing
Thr. So véi sy bién d8i & céc vj trf khéc, didu
tring hgp véi quy luat bign déi clia cde enzym
chju néng-lanh tai chinh vj trf gén véi ATP nay
chéc chén cé y nghia quan trong déc biét.

- Ving gén co chat véi phitc CCT tai vj trf

dinh clia CCT8. Viing nay bao gém khodng 50-
55 aa (trong ving Glu209 dén Leu306 & dau



tuong). Pay la ving da dang nhdt so véi cér
viing chitc ning khdc clia CCTS gilta céc lodi
khéc nhau, khong nhitng chi & cdc sinh vat nhan
thyc, ma cdn & cdc loai vi khuén ¢d khong cé ty
thé [2]. ' -

Co chat chil yéu clia chaperonin t& bao chat
12 céc protein tao khung t& bao: tubulin va actin
(7, 8,9, 10]. Chiing r4t da dang va déu dugc mi
héa bing céc ho gien trong cdc sinh vat nhan
thyc. Ching thudng c6 d¢ da dang cao & viing
aa gin hai ddu cudi N, C. Sy da dang niy 1a két
qué clia qud trinh tién héa: sy phan héa thanh
nhidu loai moé co thé, sy diéu khién linh hoat
trong t& bao va khong loai trir cdc sy c6 sao chép
nhan doi sai 1¢ch trong co thé. Sy cling tién héa
enzym va co chét cling dd duge nhiéu tde gid
quan tam dén (2). Day 12 mot gia thiét gidi thich
cho sy da dang ctia viing gdn co chat clia CCT$
dém bdo cho sy gén ket tuong ng gitta enzym
va co chét trong si tién héa chung,

~ Nhitng phét minh méi nhdt trong nghién citu
cflu triic khong gian ba chiéu cla protein [9, 10,
12] cho th#y tdm quan trong déc biét cha viéc
tao célu tric khong gian ding cho céc protein
méi duge téng hop cling nhur tdi tao lai céu trdc
clla cdc protein bj bién tinh, dim bdo cho
protein thyc hién hodn hdo chitc ning sinh hoc
clia minh, Vai trd trung tAm cilia qud trinh ndy
chinh la cdc chat moi giéi phan tit - chaperonin.
Trong cdc gidng nhiét déi chju néng han, vige
phét hién ra cdc vj trf aa thay déi theo quy luat
bién déi clia cdc enzym chju nhiét (nhét 12 bién
d6i & viing gén ATP) c6 thé gia thiét cho sy tién
héa phit hgp véi viing dja hinh kh{ hau nay, Tuy
viy, dé khing dinh didu ndy, cdn nghién citu sau
hon vé sy biéu hién clia nhitng protein ké trén,
cflu tric khéng gian cla chiing va sy tuong téc
clia chiing véi co chat.

IIL KET LUAN

Trén co s& nghién citu phan 14p va so sdnh
gien CCTS & dau tuong néi riéng v céc lodi
khdc néi chung, ching to6i dua ra mot s6 két
luén nhu sau:

1. Dé phén 1ap dugc gien chaperonin t€ bao
chédt CCT?9 tir gi6ng d4u tuong dja phuong chju
han CV, Gien nay bao gém 1602 nucleotit, mé

héa cho 533 aa, So v6i gien ndy & gitng dau
twong chju lanh Bominori vA giéng dau tuong
dot bién chju néng M103, ching cé d¢ déng
nhét trén 97%. D& phdt hi¢gn thdy 15 vi trf aa
thay déi, trong d6 c¢6 3 vj trf Ser99 — Thr, Ser
280— Gly, Ser307 — Ala theo quy luat bi&n déi
clia cdc enzym chju nhiét.

2. So sénh 13 trinh ty CCT8 & cdc mo t& bao
va cdc giéng dau twong khdc nhau cho thdy d¢
déng nhat rat 16n - trén 92%. Do déng nhét cha
gien ndy & cdc loai khédc nhau, fit nm men dén
thye vat, trong khoang tir 58,67% dén 98,50%.

3. Nghién cttu so sdnh cdc viing chitc ning
clia gien CCIS cho thdy viing c6é hoat tfnh
ATPaza 12 bdo thii nhat, Ving gdn véi ATP cé
d¢ déng nhat it bdo thi hon, Con viing gén véi
co chat & vj trf tir 50 d&n 55 aa & phén dinh clia
phitc CCT 1a & vj trf da dang nhat.
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STUDY ON DIVERSITY OF THE CCT8 GENE FROM SOYBEAN CULTIVARS

TRAN THI PHUONG LIEN, LE THI THU HIEN, NGUYEN DANG TON,
CAO XUAN HIEU, NONG VAN HAJ, LE THI MUOI, TRAN DINH LONG

SUMMARY

CCT, a chaperonin containing t-complex polypeptide 1 (TCP-1), is a cytosolic molecular chaperone,
involved in folding of proteins, CCT has a double ring structure with eight distinct subunits per ring

(o, B, ¥, 5, & 1, 6, &). We have cloned the CCT8 gene from the local drought resistant soybean cultivar Cuc
Vang. A total of 49 nucleotide positions resulting in 15 amino acid (aa) substitutions were observed as

compared to those of the known cDNA and the CCT8 gene of the mutant hot resistant cultivar M103.

The aa sequences of the CCT8 from dozens of soybean cultivars and of eucaryotes (from yeast to
mouse) were compared. The homology showed at interval from 58.67% to 100%. The ATPase activity motifis
are strongly conserved; the ATP binding motifs are less conserved, but the apical domains, where substrate

interacts with chaperonin CCTS, are diversed in CCT8 among these species.

Ngay nhdn bai: 25-6-2002
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