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PHAN TU VA TE BAO

CHUONG 2
Cau tric, dic tinh, chirc niing cia
cac dai phan tir sinh hoc
(ADN, ARN va protein)
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Chuwong 2. Cau tric, dic tinh, chirc nang ctia ADN, ARN, Protein

MUC TIEU KIEN THUC
Nam dwoc cac van de va tra 1&i cac cau héi sau:

» Cac bang chirng nao khang dinh vai tro mang thong tin
di truyen cua ADN (va ARN & mét so virut)?

» Cau trac, dac tinh, chirc nang caa cac axit nucleic
» Céac chirc ndng ngay cang biét day da hon vé ARN
» Cau truc, dac tinh, chirc nang cua protein

» Cac nhom protein chirc nang co’ ban

Thao luan, suy ngam, tw tim hiéu thém

> Mo6i quan hé va sw phu hop giira cau tric va chirc nang
cua cac dai phan tr sinh hoc.

> Tai sao nhiéu gia thiet gan day cé xu hwéng cho rang
ARN la dai phan tr xuat hién dau tién trong tién héa?
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Luoc su di truyén hoc

° Di truyen hoc la nganh khoa hoc nghién ciru vé cau
tric, chirc nang, co ché hoat déng va van doéng cua vat
chat (théng tin) di truyén tir thé hé sang thé hé khac (&
cac mirc dé khac nhau cua hé thong sinh vat, nhw
phan tir, té bao, co thé, quan thé).

* Pay la mét dong ché thuan ching dwoc sinh ra tir mét
cap bo, me co kieu gen gan giong nhau hoan toan
(dong thuan).

— Tan sd mac céc bénh ly
(rbi loan) di truyén thwéng
gap rat cao trong cac
dong thuan.
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Luoc su di truyén hoc

 Pay la mét dan cho con dwoc sinh ra ttr mét cap bo,
me c¢0 nguon goc twr cac dong khac nhau.

— Tap tinh va cac kiéu hinh
cua cac con trong dan
rat khac nhau do kiéu gen
cda chung dwoc té hop ngau
nhién tr hé gen (von khac
nhau) cda céc té bao sinh duc
cé nguodn goc tr bd va me.

— Tuy vay phan I&n cac tinh
trang cda chuing la giong,
hoadc gan gidng, hoac la
kiéu hinh trung gian cla
cua cac kiéu hinh tim thay
& bd va me.
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Luoc su di truyén hoc

e Co ché nao da gay nén nhirng hién twong néu trén?

* Mac du cac hién twong di truyén hoc dwoc quan tdm va
trng dung ngay tir thua so khai cua xa hoéi loai ngwoi
(nhat la trong trong trot va chan nuoi), nhwng den tan
the thir XX, phan I&n cac nha sinh hoc (mét cach sai
lam) cho rang:

— Moi tinh trang (ké cé céc tinh trang thu nhan
md&i trong thdi gian sdng) ctia mét ca thé cd thé
truyén dwoc sang thé hé sau.

— Céc dac tinh cua bd, me dwoc tron lan (va
khdng phan tach tré lai dwoc) trong thé hé con.
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Luoc su di truyén hoc

Gregor Mendel (1822-1884), ngudi dudc coi la
cha dé ctia nganh Di truyén hoc hién dai
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Luoc su di truyén hoc

® Di truyén hoc hién dai dwgc danh dau bat dau bang cac thi
nghiém phan tich so lwong (i 1é phan ly) cta cac tinh trang trong
cac phép lai & cay dau Ha lan caa Gregor Mendel

"
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Luoc su di truyén hoc

®* Mendel tién hanh
lai gilra cac cay
dau thudéc cac
dong thuan khac
nhau b&i tirng cap
tinh trang twong
phan va theo doi
s6 lwong (ti 18)
phan ly cua cac
tinh trang trong
cac thé hé con.

® Hinh anh nay mé
ta ky thuat lai &
cay dau Ha Lan. s
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Bo, Me
(P)

Thé hé con

(F4)

Thé hé con
(F2)
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Luoc sur di truyén hoc >

MAU HOA == g

Tim Tring
E .

° Mendel tién hanh thi nghiém gfj WE
véi 7 cap tinh trang twong vimikon %
phan khac nhau, tir d6 dwa ra O néch O dinh
ba quy luat: quy luat déng tinh  wauuar | O
(I), quy luat phan tinh () va
quy luat phan ly doc lap (lll). PANGRAT  rrem Nhsn

* Trén co s& d6, Mendel dwara ™" {TT'?? f\TF‘;ﬁF
khai niém ve yéu to di truyen e >
(inheritant factor), la don vidi """ Xanh Vang
truyén. Ngay nay chung ta da "
biét yéu t6 nay la gen nam %g

trong cac phan tw axit nucleic.  &icvoa &

Cao

binh boan Long B6 mon DI TRUYEN HOC



Luoc st di truyén hoc

13.000 - 15.000 nam trwéc: Phat trién trong trot

1869: Miescher 1an dau tién tach chiét dwoc ADN
1929: M6 t& dwoc thanh phan ciu tao ADN

1953: Watson va Crick mo ta céu tric chudi
xoan kép ADN, chu yéu dwa trén hinh anh
nhiéu xa tia X (cta Franklin va Wilkins)

1961 - 1966: Giai ma cac ma b ba (codon)

1967: Gellert phat hién ra ADN ligase, enzym
noi cac phan doan ADN v&i nhau

1975: Southern phat trién ky thuat thAm tach
Southern cho phép xac dinh trinh tw ADN dac thu

1980: Thiét 1ap dwoc ban g’é so bo dau tién cac
dau chuan ADN hé gen nguoi

1985: Mullis va cs. phat minh ra ky thuat PCR
1987: Phat hién gen gay bénh teo co Duchene
1990: Kh&i dong Dy an Hé gen nguwoi (HGP)

1995: Phat minh ra chip ADN
1999: Nhiém séc thé ngwdi dau tién dwoc gidi ma

2006: Chl’ph thirc hoan thanh giai trinh tw NST
cudi cung cua hé gen ngwoi (NST s6 1)

~= Avery cung cap bang chirng cho thay ADN mang
théng tin di truyén trong bién nap & vi khuan (1949)

M0 t& dot bién té bao héng cau hnh liém (1956)
K - Kornberg phat hién ADN polymerase (1957)
Chirng minh co ché sao chép ADN (1958)

==~ -~ Phat hién thay s tdn tai cia enzym gi6i han (1962)

)~ Khéi dau cac nghién ctru cong nghé ADN tai td hop cla
Boyer va cs. tai BPH Standford va Califonia (1972)

- Sanger & Barrell, Maxam & Gilbert phat trién cac ky thuat
giai ma trinh tw ADN (1975 - 1977)

-« Palmiter & Brinser tao d,’u’c_rc Chudt chuyén gen, Sprading &
Rubin tao dwoc Rudi ddm chuyén gen (1981 - 1982)

- ‘\!véi ~ Dé xuét y twéng “Duw an hé gen ngudi” (1986)

- -« Phat hién gen gay bénh xo nang (1989)

- ~a Phat hién gen gay bénh Huntington (1993)

[ -~ Hé gen dau tién dwoc gidi ma - H. influenza (1995)

: ‘\zl - Hoan thanh giai ma hai ban sao so bd hé gen nguwéi (2003)
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Bang chirng vé ADN la vat chat di truyén

Thi nghiém ?

cua Griffith (1928) \fF
- . Gﬂ%

a) Vi khuan Streptoccoccus pneumoniae, S

chaing S doc; chudt chét khi bi tiém ching nay b)

b) Dang dét bién R khéng gay chét

@® Dot bien @
S
c)
c) Dang S bj bét hoat (chét) b&i nhiét khéng %%
gay chet khi tiém vao chudt @®Yan

d) H6n hop gébm dang S bi bat hoat va dang R
khi tiém vao chudt lam chudt chét

Gay chét
b&i nhiét

)
d)

.
e~

Phan tich
gL — m6
Chét l

Dong S phuc hé%@ﬁ
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Bang chirng vé ADN la vat chat di truyén

Thi nghiém cua Griffith (1 928)

d)
d) Griffith két luan rang da
c6 yéu tb truyén gen (bién
nap) tr ching S chuyén
sang chung R, va chuyén
chingR — S.

Phan tich
mo

Dong S phuc héi%@

Thi nghiém cua Avery, MacLeod va McCarty (1944)

e) Avery va cs. tinh sach ADN
ttr chdng S va u cung chang
R rdi tiém cho chudt. Chuot
chét. Biéu nay cho thay ADN
chinh 1a yéu t6 dwoc truyén
ttr S — R trong thi nghiém

Gay chét bai nhiét |

cua Griffith
ORI
8g9 — LE
@g-@
R ADN

@@\* _

Phan tich
mo

Tiém £ l

Chet %
Dong S phuc héi%@

Pinh Poan Long
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Bang chirng vé ADN la vat chat di truyén
Thi nghiém cua Avery, MacLeod va McCarty (1944)
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Bang chirng vé ADN la vat chat di truyén
Thi nghiém cua Hershey va Chase (1953)

a) Protein b) N 1. Phago gan vao té bao
Z . N Vo - i 4 I
a) & b) Cau trac va chu © : UL e
trinh song cua phago T2. 5. Té bao vi ﬁ // .
khuan bi phan B Y
giai va giai '
phéng phago :‘%F ga “"rw W{Eﬂ

/\ /’ J,-' 2. Phago tiém hé
\ \‘w / gen cuano vao té

gl e e il bao vi khuan
~ Thanh té ﬁ%‘%iﬁﬂ el W i
bao chu ——

4. bong goi hat phago méi 3. Hé gen phago’ sao chép va

Phago T2 dich mé trong té bao chu
s ong
.l: .I'. I%:" _r"{a, at Xa

P, * l-v
e ’ﬂlﬁy — — iy, (—
; I - ' : dg Phat xa
Phago T2 Gay nhiem E. coliva ADN ph?go’ dwoc Gay nhiém
nudi cay trén moi danh dau véi 32P vi khuin
trwong chira 32P Phat xa
AD
J:h
i A r1:.~ {E" Ly Sﬁ\ -
—— [ :'. —— —— 9 - g b, —— . ' . :
JE% My s P  tam

! o 2 };U )
Ph T2 Gay nhlem E coliva nuoi Proteln vo phagd Gay nhiém I;r;?r;g
ago trén mai trwong chira %S dwore danh diu 35P vi khuin P :
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Bang chirng vé ADN la vat chat di truyén
Thi nghiém cua Hershey va Chase (1953)
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Thanh phan cau tao cua cac axit nucleic

C‘)H (|)H
®’CH, OH ®'CH,
|\ '/| |\' /|
H I® ®IHH H |® ®I H
a) Ribose b) Deoxyribose
0
+HO—||3|—OH+
o)
®’CH,
Lo T
|\

H I® @’ H
OH H
c) Deoxyribose monophosphate

DPudng ribose cua cac nucleotide.
a) Pudng ribose c6 nhom —OH & vi
tri C-2’, b) Budng deoxyribose cb
géc -H & vi tri C-2’, ¢) dudng
deoxyribose mang nhém phosphate

I | I
C C C
HN/@\ ~ N© SCH  HNT O CH
c® 0@ ” c|: |<|:H | |
= \N/ ZI NN /C\N/CH
o N © N O N
Thymine (T) Cytosine (C) Uracil (U)
. YT — _
I I
S~ _N O~ N
T®©®T| %o T
CH CH
©) @
N HoN N
Adenine (A) Guanine (G)
—_ — __—
Bazad nito cta ADN va ARN

C3u truc bazo nito cua cac nucleotide. Dan xuat cla
pyrimidine gébm thymine (T), cytosine (C) va uracil (U);
dan xudt cla purine gdbm adenine (A) va guanine (G).
ADN dudc cau tao tir dA, dT, dG va dC, trong khi ARN
dugc cau tao tir A, U, G va C.

binh boan Long
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Thanh phan cau tao cua cac axit nucleic

Tén goi cac nucleotide la thanh phan ctia ADN va ARN

Bazo nito Nucleoside Nucleotide
Adenine (A) Adenosine Deoxyadenosine 5’- monophosphate
Guanine (G) Guanosine Deoxyguanosine 5'- monophosphate
Thymine (T) Thymidine Deoxythymidine 5’- monophosphate?
Cytosine (C)  Cytidine Deoxycytidine 5’- monophosphate
Uracil (U) Uridine Uridine 5’- monophosphate®

a C6 ¢ ADN, nhwng khéng co ¢ ARN
b C6 & ARN, nhuwng khéng c¢6 & ADN
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Thanh phan cau tao cua ADN
Moi bazo’ nito déu c6 2 dang ho bién

Pinh Poan Long

"=

W

Guaning

".‘
H'-.
‘*H 0
. -
S = O
H'i’li M : H_':' ! H—
H Keato H Enal

5 M
" O
Y
ol
H

.

"U"H
H'-. S
Y™ = s g
Sm L
(4] H 0 "N H
il

O "N H

Kedo

Thymine

L

H

"o

En
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Cau truc héa hoc cua ADN

Cac bazo nito

\

O (GUANINE
Cac lién két / </ f\)\

phosphodieste

OH

Diu 3’
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Cau trac hoéa hoc cua ADN
Nguyén tac Chargaff

THANH PHAN CAC NUCLEOTIDE THEO Ti LE PHAN TRAM (%) & MOT SO LOAI

Loai Adenine Guanine Cytosine  Tymine
Virat
Thuc khuan thé T2 32,6 18,1 16,6 32,6
Herpes simplex 18,8 37,7 35,6 12,8
Phago A 26,0 23,8 24,3 25,8
Pseudorables 13,2 37,0 36,3 13,5
Vi khuan
Escherichia coli 26,0 249 25,2 23,9
Diplococcus pneumoniae 29,8 20,5 18,0 31,6
Micrococcus hysodeikticus 14,4 37,3 34,6 13,7
Ramibacterium ramosum 35,1 14,9 15,2 34,8
Nam men
Neurospora crassa 23,0 271 26,6 23,3
Aspergillus niger 25,0 25,1 25,0 249
Saccharomyces cerevisiae 31,7 18,3 17,4 32,6
Sinh vat nhan chuan
Arachis hypogaea (dau) 32,1 17,6 18,0 32,2
Bombyx mori (tam) 30,7 18,9 19,4 31,1
Drosophila melanogaster 30,7 19,6 20,2 29,4
Homo sapiens (ngudi)
Té€ bao gan 30,3 19,5 19,9 30,3
Tinh trung 29,8 20,2 18,2 31,8
Tuyén giap 30,5 19,9 20,6 28,9
Nicotinana tabacum 29,3 23,5 16,5 30,7
Rana pipiens (éch) 26,3 23,5 23,8 26,4
Zea mays (ngod) 25,6 24,5 24,6 25,3
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Cau trac hoéa hoc cua ADN

Mo hinh Watson - Crick

Pinh Poan Long

NATURE

meame April 25, 1953

MOLECULAR STRUCTURE OF
NUCLEIC ACIDS
A sirpciure for Deoxyribose Nucleic Acid
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Cau truc héa hoc cua ADN

Pwong -‘|.r=< }"ﬂ:‘l

Puwong

Lién két hydro khéng hinh thanh (hoac
chi hinh thanh yéu) giira cac cap bazo
nitor két cap khéng dung; hoac khi cac
nucletide trén hai mach mac du két cap
dang, nhwng khéng quay ngwoc chiéu.

CHy

D:Q.‘._ _,r'ﬂ
L ]
5 Cac lién ket hydro
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Cau trac hoa hoc cua ADN

Lién két hydro

O ~
© .
= Bazo nito
o
9
S Khung dwong -
b phosphate
=3
-
|
<
<
(ap
|
c
n)m
o
x
(o))
c
o)
>
-

T pu
| 0 g

Ctrong CvaNtrong P
chuoi este cac bazo
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Cau trac hoéa hoc cua ADN

Khe chinh Khe chinh
D

e

H

D
Khe phu
Khe chinh Khe chinh
D A M A A D

F\(ﬂ'mﬂ_‘ )-I A
%X
/1{ foiwe

O
A H A
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Cau truc héa hoc cua ADN

b

ADN c6 nhiéu dang cau hinh, trong dé pho bién la dang B

—
A-ADN B-ADN C-ADN D - ADN Z-ADN
MOT SO DANG CAU HINH KHONG GIAN CUA ADN
S ec Dang ADN
Dac tinh A B 7
Chiéu quay clia chubi xoan Vé phia phdi V& phia phadi V& phia trai
A A s . A e A 2 Noéng doé mudi cao
~ (o] ~ 0 ; ’
Diéu kién hlnt1 thanh béam~75% D6 am~92% hosic methyl hoa ADN
Dudng kinh (A) 26 20 18
S6 cap baza nitd trén mot vong xodn 11 10 12
Goc nghiéng gitta hai cdp bazo nitoké ti€p ~ 33° 36° 60°
D6 cao theo truc chudi xoan clia mét cap bazo nitd (A) 2,6 3,4 3,7
D6 cao theo truc chubi xoan clia mét vong xoan (A) 28 34 45
DP3c diém khe chinh Hep va sau Roéng va sau Phang
Pac diém khe phu Rbéng va nbng Hep va sau Hep va sau
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Tinh chat bién tinh va hoi tinh ctia ADN

Sc¢i ADN xoan kép

T T T T T T T T T T T T T 11
[CCCATAACTAGCGGC
\GGGTATTGATCGCCG
HEEEEEEEEEE NN
A NHIET POTANG
Bien tinh . .
Tm = Nhiét hoan toan Vung giau A:T
n iR e bien tinh truwéc
> do bien tinh
==’. / \ 1 /T A T T T T
F- S |I:.{‘.(::‘f PG CGGC
e motphan /i /) Summees QP
<°. |
= & NHIET DOTANG THEM
|
4 I
|
; >
Nhiét dé ting AGGGTATTGATCGCCG
L1 Lt
T T T T T T T T T T T 11T
TCCCATAACTAGCGGC

Cac mach ADN bién tinh hoan toan
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Tinh chat bién tinh va hoi tinh ctia ADN

Cong thirc wée tinh T

Cong thirc cia Wallace (1989) véi cac
phan doan ADN ngan hon 25 bp

Th=2°Cx(A+T)+4°Cx(G+C)

Cong thirc ciia Meinkoth - Wahl (1989)
voi cac phan doan ADN dai hon 25 bp

T, =81,5°C + 16,6(log,,[Na*]) + 0,41(%[G+C]) - (500/n) - 0,61(%FA)

Pinh Poan Long B6 moén DI TRUYEN HOC



Mét so tinh chat cia ADN

ADN cé thé ton tai & dang mach thang ...

Soi ADN
xoan kép

Cac diém

kh&i dau sao chép
Cac mach ( \ ,ﬁ\ ,ﬁ\
ADN m(yi—c

Cac don vi

saochép +——2—> <« «—' »

Bon Vi M
sao chép
o réng w

Cac mach
ADN m¢i —E
PRV R

SAO CHEP (TAI BAN) ADN & HE GEN NHAN EUKARYOTE

... hoac ...
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Mét so tinh chat caa ADN

... mach vong

Sgi ADN i b
xoan kép ¥

; .
A Mach I e s = .-.:I" !
ADN méi | F,

Diém khé&i dau sao chép et
(chi c6 1 don vi tai ban)

SAO CHEP (TAI BAN) ADN & HE GEN PROKARYOTE
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Mét so tinh chat caa ADN

Cac bazo nito c6 thé vang ra ngoai chubi xoan kép

Bazo nito
n éng ra"
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Mét so tinh chat caa ADN

ADN va cac cau truc siéu cuén
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Chuc nang sinh hoc cua ADN

O phan I&n sinh vat (chi trie mét s6 virut), ADN c6 chirc nang
la vat chat mang thong tin di truyén. bé dam nhiém chirc
nang nay, ADN co6 bon dac tinh co’ ban sau:

1. C6 kha nang Ilwu giir théng tin & dang bén virng cin cho
viéc cau tao, sinh san va hoat dong cua te bao.

2.C6 kha nang sao chep chinh xac dé théng tin di tljuyé’n
co the dwoc truyén twr the hé nay sang the hé ke tiep
thong qua qua trinh phan bao hay qua trinh sinh san.

3. Théng tin chira dwng trong vat chét di truyén phai dwoc
dung dé tao ra cac phan tw can cho cau tao va cac hoat
dong cua té bao.

4. vat liéu di truyen cé kha nang bien doi, nhwng nhirng
thay doi nay (dét bien) chi xay ra & tan so thap.
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Chure nang sinh hoc cua ADN

Chirc niang ctia ADN biéu hién qua “Nguyén ly trung tam”

7\

‘ DNA

binh boan Long
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‘ DNA

A

7\

Protein
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Churec nang sinh hoc cua ADN

Chirc nang cua ADN biéu hién qua “Nguyén ly trung tam”
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Thanh phan va cau truc hoa hoc ciia ARN

ARN thuérng c6 cau tric mach don polynucleotide, dwoe hinh thanh
tlr lién két cong héda tri gitka bdn loai ribonucleotide A, G, C va U.

Cé nhiéu loai ARN v&i chirc ndng khac nhau, trong dé 3 loai quan
trong va phd bién nhat 12 mARN, tARN va rARN.

Thuoc tinh cac loai ARN & E. coli
LoaiARN Hésélang(S) MW (x1000) Sé nucleotit % trong té bao

trung binh
MARN 6 — 25 251000  75-300 -2
tARN -4 23 - 30 73-95  ~16
‘ARN 5 - 35 ~ 100
16 ~ 550 ~1500 |  82%

23 ~ 1100 ~3100 -~

binh boan Long B6 moén DI TRUYEN HOC



Thanh phan va cau truc hoa hoc cua ARN
V& mARN
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Thanh phan va cau tric hoa hoc cia ARN
Ve tARN

Vi tri gén axit amin

Vong T¥C

Vong hay
bién ddi

Vong

B ba doi ma

Hinh 1.6. Cau tric phd bién cta tARN.
(A) Cau truc mach polyribonucleotit dang 1a )
phan nhanh, (B) C4u tric khong gian hinh thanh B ba doi ma
do chudi polyribonucleotit gap nép va xoan lai
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Thanh phan va cau tric hoa hoc cia ARN
Ve rARN

Thanh phan ciu tao cua cac ribosome

Vi tri hoat dong cuia ribosome Cac tiéu phan Loai rARN S6 protein

Té bao chat dong vat * 40S 18S 33
60S 28S - 5,8S - 5S 49

Ti thé dong vat 28S 128 31
39S 16S 48

Té bao chat thuc vat * 408 18 ~35
60S 28S - 5,8S - 5S ~50

Ti thé thuc vat 308 18S > 25
50S 26S - 58 >30

Lap thé thuc vat 308 16S 22-31
50S 23S - 58 - 4,58 32-36

Vi khuan (prokaryote) * 30S 16S 21
50S 23S - 58 31

Vi khuan cuc doan (archaea) 30S 16S 26-27

50S 23S - 5S 30-31
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Chuc nang sinh hoc cua ARN

Khac véi ADN, trong té bao cé nhiéu loai ARN; méi loai dam
nhan mét chirc nang sinh hoc rieng biét. Nhin chung, co the
tom tat cac chuwrc nang co ban cua ARN nhw sau:

1. chic nang van chuyén théng tin di truyén: day la vai tro
chu yéu cua mARN. Phan twr nay la ban phién ma cua
gen (ADN), dong th&i la khuon de tong hop protein.

2. Chirc nang tham gia téng hop protein: chirc nang nay
biéu hién qua vai trdo caa tARN la phan tir nhan biét va
lap ghép chinh xac cac axit amin twong *ng véi bd ba
doi ma trén phan tir mARN; va vai tro cta rARN la thanh
phan cau tric nén ribosome la noi tong hop protein.
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Chuc nang sinh hoc cua ARN

3. Chirc ning hoan thién cdc ARN: cac snARN la thanh
phan hinh thanh nén spliceosome la phirc hop ¢ vai tro
trong viéc cat cac intron va noi cac exon trong qua trinh
hoan thiéen mARN & sinh vat nhan that. Cac snoARN
tham gia vao qua trinh hoan thién cac phan tor rARN ttr
cac phan tir tién than (tien-rARN) tai hach nhan. O sinh
vat nhan so, M1 ARN la thanh phan cua ribonuclease P
c6 chirc nang hoan thién tARN tir tién-tARN. O trung
mii khoan, gARN cé vai tro trong bién tap mARN.

4. chirc nang xuc tdac: mét s6 ARN co kich thwéc nhé cé
tinh chat xuc tac giong enzym, con goi la cac ribozyme.
Ban thdn mot s6 snoARN va M1 ARN tham gia vao cac
qgua trinh hoan thién rARN va tARN dwoc néu & trén
ciing ¢o hoat tinh xuc tac.
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Chuc nang sinh hoc cua ARN

5. chic nang diéu hoa hoat déng cua gen: mac du méi chi
dwoc phat hién gan day (Fire va Mellor, 1998), song suw
cé6 mdat phé bién cua cédc loai ARN tham gia diéu hoa
hoat déng cua gen tim thay & hau hét cdc loai sinh véat
nhan that dwoc nghién ciru dén nay cho thay, day co Ié
la mét chiee ndng co’ ban cia ARN vén da hinh thanh tir
lau trong qua trinh tién héa. Nhom cdc ARN c6 chirc
nang nay dwoc goi chung la ARN can thiép (ARNiI,
interfering RNA), dwoc chia lam hai nhom nho co hinh
thiec hoat déng twong doéi khdc biét la siARN (small
intefering RNA) va miARN (micro RNA).
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Chuc nang sinh hoc cua ARN

Loai ARN Chuc nang sinh hoc

mARN thong tin Truyén théng tin qui dinh trinh tu axit amin cla protein t&r ADN t6i ribosome
tARN Dich cac ma b6 ba trén phan t&f mARN thanh cac axit amin trén phan t’ protein
rARN CA4u truc ribosome va cb vai tro xuc tac (ribozyme) hinh thanh lién két peptide
Tién-ARN San pham truc tiép clia qua trinh phién ma; Ia phan ti tién than hinh thanh nén

MARN, tARN va rARN hoan thién. o] eukaryote, mét s6 phan doan ARN intron
c6 vai trd xuc tac (ribozyme) phan (ing cat chinh né

snARN (ARN nhan kich
thuéc nho)

C6 vai trd xuc tac va céu truc trong phiic hé cat intron (spliceosome) tir cac
phan tir tién-mARN dé tao thanh mARN hoan thién

SRP ARN
(ARN nhan biét tin hiéu)

La thanh phan cta phidc hé ARN-protein lam nhiém vu nhan biét cac peptide tin
hiéu trong phan t& protein méi dudc téng hdp, gilp "giai phéng" cac phan ti
protein nay khoi mang lugi ndi chat

sno ARN (ARN hach
nhan kich thuéc nhd)

Tham gia hoan thién rARN tir phan t tién-rARN va déng goéi ribosome tai hach
nhan

Telomerase-ARN

Thanh phan clia enzym telomerase; lam khuén dé téng hop trinh tu ADN I3p lai
tai cac dau mut nhiém s3c thé & eukaryote

gARN

Tham gia vao qua trinh "bién tap" ADN ti thé & thuc vat va nguyén sinh déng
vat, va ADN lap thé & thuc vat

tmARN

ARN tich hgp chiic nang ciia tARN va mARN, gitp gidi phong ribosome khdi su
"tdc nghén" khi dich ma cac phan t&¢ mARN bi mat bé ba ma két thuc (stop
codon).

M1 ARN

Thanh phan ARN cé vai trd xuc tac cia ARNase P, tham gia hoan thién cac
phan t&r tARN & prokaryote

Cac loai ARN can thiép
(siARN va miARN)

binh boan Long
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Cau trac héa hoc cua protein
CAU TRUC BAC 2 (@) Mt cat dumg

Pau N
vong xoan )
(b) Mat cat ngang ¢

PauC
C&u tric dang chuéi xodn « C4u truc dang mat phang
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Cau trac héa hoc cua protein
CAU TRUC BAC 3

Phan 16i

—>
-

Pong goi protein
ggoip 5

-~ NUOC
Biéen tinh
l T Bé mat
Protein & dang chuéi Phan tl protein dong g6i & dang
polypeptit (bac 1) cau truc bac 3

(hinh thanh mét s6 mién chirc nang)
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Cau trac hoa hoc cua protein

Sw tw dong goi cua
protein phu thudc
vao tinh chat cua
cac axit amin Ila
thanh phan cau trac
lén chubi polypeptit

li:m.‘r' fﬂﬂ fﬂﬂ_ oo~ ICW ICW f fm_
*H,N—C—H *HN—C—H *H,N—C—H *HN—C—H ‘*H,N—C—H “*HN—C—H *HN—C—H *H,N—C—H
I I I ] ] I
CH, S H—li —CH, ?Hz ?Hz CH, c tfH,
HiC  CH, CH CH CH C=CH
2 il I 2 %
.!H! HC CH, c NH
I
CH, OH
Alanine Valine Isoleucine Leucine Methionine Phenylalanine Tyrosine Tryptophan
(MlaorA)  (Valor V) {lle or 1) (levorl)] (MetorM) (PheorF) (TyrorY) (Trp or W)
Acidic amino acids Polar amino adids with
uncharged R groups
Basic amino acids fﬂﬂ' "l-“‘-"ﬂ' 'IZW'
— p— 00 *H,H*—?*—*H ‘H,N—tl:—l-l +H,N—?—H
| | | CH CH H—C—OH
*HN—C—H  *H,N—C—H  *H,;N—C—H iy g I
éH _:I:H J:H o0~ OH CH,
T T S Aspartate Serine Threonine
liI-l; cll-l, C—N\I:I (Asp or D) (Ser or §) (Thr or T)
'f"'z T"z H N{fw oo~ oo~ €00~
g | I |
‘I:“: T“ H H "H,N—tlt—H +H,H—L|'—H ‘H,H—JT'—H
NH,* 'C|=NHJ' CH, (]H2 (IH}
NH, 4|:|u|z C CH,
Lysine Arginine Histidine e 8 ’ |
i 00 H,N O ¢
(Lys or K) (Arg or R) (His or H) /a
H,N O
Glutamate Asporagine  Glutamine
(Glu or E) (Asn or N) (Gln or Q)
Coo oo~ coo-
| | |_H
HN—C—H  *H;N—C—H O
| | *H;N CH,
CH, H | |
| H].{ T CH}
5H
Cysteine Glydine Proline
{Cys or €) (Gly or G) (Pro or P)




Cau trac héa hoc cua protein
CAU TRUC BAC 4

3 _.
Hemoglobin
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Cac nhom protein chirc nang co’ ban

NHOM PROTEIN

HOAT TINH VA CHUC N"NG SINH HOC

Vi DU

Proétéin van chuyén

Céc phan tl di chuyén bén trong va gilra cac t& bao
ho&c git’a mach mau va hé bach huyét

Albumin, hemoglobulin,
lipoprotein, transferin, v.v...

bang viéc kich thich s&n xuét cac chat truyén tin hiéu
thr hai

Enzym La cac chat xtc tac hiru co thic day cac phan ing hod |Alcohol dehydrogenaza,
hoc nhung ban than ching khéng mat di trong qua trinh |hexokinaza, proteaza, v.v...
phan (ng

G-protein Truyén tin hiéu tir bén ngoai t€ bao vao bén trong t€ bao | Transductin, G, o

Prétéin mang thong tin
(chat cha van, chat doi
van)

Bao gobm cac hormon va cac protéin khac, ma khi hoat
déng, chung tao ra cac hoat déng sinh ly va trao déi
chat § cac mo, t€ bao dac thu clia chiing

Insulin, glucagon, hormon,
prolactin, v.v...

Protéin van dong (protéin
CO)

Tuong tac cla actin va myosin tao nén cac hoat déng
co va dudi co

Actin, myosin

Prétéin bao vé

C6 chilic nang bao vé chéng lai su x&m nhap cla vi
khudn va cac hop chat doc

Khang thé, interferon,
interleukin, v.v...

Prétéin thu thé

Céc proétéin xuyén mang la phan ti truyén thong tin
trung gian tir cac h6ecmon hodc cac chat dan truyén
than kinh trong cac hoat ddng sinh ly ndi bao

Cac thu thé insulin va
adrenalin trén bé mat té
bao

Protéin diéu hoa

Piéu hoa hoat ddng clia gen va té bao

Cac chat kim ham hoac (e
ché hoat dong phién ma,
dich méa trong té€ bao

Prétéin cau trac

Tao nén cau tric hinh dang clia cac co quan ti bén
trong t€ bao, cling nhu ban than té bao.

Cytochrom, cytoskeleton,
histon, ribosom, v.v...

Cac loai protéin khac

Bao gom cac loai prétéin tao kénh trén mang té€ bao cho
phép cac ion ra vao té bao theo phuang thiic chii dong,
va cac loai protéin dic biét lién quan dén su trao déi tin
hiéu gi~a cac té bao

Cac prétéin kénh xuyén
mang ion ClI-, K*, Na*, v.v...
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Thu thé 1a muc tiéu tac dung cta thuoc
(A)

N'-Asp-Arg-Val-Tyr-lle-His-Pro-Phe-His-Leu-Val-lle-His-Asn- —
l Renin T Angiotensinogen (MW 57000)

Asp-Arg-Val-Tyr-1le-His-Pro-Phe-His-Leu

l ACE T Angiofensin /

Asp-Arg-Val-Tyr-1le-His-Pro-Phe

,

Angiotensin I/

(B) Angiotensin {/’_/4” iotensin Il
M

Receptor Té bao cd tran thanh mach
L
(f/- Phospholipaza (bt  PIF, D.—"LG—\\
G-protéin hoat)
(bt hoat) \S
G-prf;tfein )(hoat //:,hos tholpaza w
ong N
déng) 7,
Coco ca+ T -—/

. | /

Huyétaptang ¢

Hé thdng renin - angiotensin trong qua trinh diéu hoa huyét ap.

A) Anginotensinogen dugc cét bang renin dé thu dugc angiontensin I. Chat nay sau d6 duoc cat
bang ACE dé thu dugc angiontensin Il B) angiotensin Il tac dong lén hé angiotensin receptor trén
mang t€ bao co tron thanh mach mau, qua d6 1am tang ham lugng Ca?* trong té bao chét, va vi vay
thanh mach mau co, huyét ap tang.
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