Chwong 5
PHIEN MA VA D ICH MA

NGi d¢én gen fic 14 n6idén ADN va cac quanécaa noé \bi ARN va protein trong ¢ dd Ly
thuyét trung tdmcua Sinh ke phan t; trongdé cac si don caa ADN duoc dung lam khudn chii
ban (replication). Mit khac, cac gen cé éHam khudn chots tong hyp cac ARN trong qué trinh
phién ma(transcription)Dén luot, caAc phantt ARN nay hi lam khudn chos tong hop cac chdi
polypeptide matt d6 tao thanh cac proteingla dich ma(translation). Phién ma vaah ma la hai
giai doan chinh trongwsbiéu hién cia cac gen ma héa protein.

Trong chrong nay, chiing taédan luot tim hiéu cac ¥n dé sau: (i) Qua trinh phién ma; (i)
CAu trac va clrc ning aia cac lai ARN co ban trong € bao; (iii) Qua trinh @th ma; va (iv) So
sanh nking diém lién quany cac € bao prokaryote va eukaryote.

1. Phién ma (Transcription)

1.1.Pdgc diém chung aia phién mag prokaryote va eukaryote

Phién méa(transcription) la qua trintdig hop cac ARN khac nhaurtthéng tin di trugn chia
dung trong ADN. Tir cAc gen ma hda protein trong cac operam khuin, néi chung, cac ARN &i
duogc thng hyp chi 1a cachan sao & cip (primary transcript) g 1a cac pre-ARN. Cac pre-ARN nay
phai trai qua mdt quéa trinh 8a ddi dé tré thanh cac ARN trong thanh (mature) wic khi tham gia
vao qud trinh sinfbhg hop protein @a € bao.
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Ving khai dong  WVUNG MA HOA Wing két thac
+1 | | :
5 $_ . j 3 Mach déi khudn
ADN 4 —JEL | p & Mach khuon
Vi tri bat dau Vi tri két thic
phién ma phién ma
e ————— —_—
Yéu t6 diéu hoa Yéu t6 diéu hoa
nguoc dong cda gen xudi déng cda gen

Hinh 5.1. Cu tric chung &a mbt gen haydon vi phién ma.
Qua trinh phién ma (Hinh 5.2) c6 aic diém chung saday:
(i) Dién ra dréi tac ding aia cac enzym@ARN polymerase

(i) Vung ADN chira genduoc mo xodn cuc bd, va chi mot mach don goi 1& mach cé ngha
(sensejiuoc dung lamkhuén(template) chodng hyp ARN.

(iii) Phan ¢tng ©Hng hop ARN dién ra theonguyén dc b sungva dugc kéo dai theo chii
5'-3', ngroc Véi chiéu cia mach khuén nix sau:

Mach khudn: 3'-A-T-G-C-5'
Mach ARN: 5'-U-A-C-G-3'
(iv) Nguyén Igu la 4 lai ribonucleoside triphosphat& TP, UTP, GTP, CTP.
(v) San phim cia phién ma 1a caaRN nach don.
(vi) Su khoi dau va Kt thac phién ma phthupc vao cac tin B diéu hoa la cac trinhrtADN dic
thd rim trede va sau getiuoc phién ma.
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(vii) Qua trinh phién ma co6 éhchia lam ba béc: Mé dau 1A sr twong tac gira ARN
polymerase §i viing promoter nkm xacdinh mach khuén éa gen vadng hyp vai nucleotideKéo
dai la giaidoan sinh teong tiép tuc caa chdi ARN doc theo mch khudn chaién cui gen; vaKét
thacphién méatic treng bing sr giai phdng mch ARN va ARN polymerase ra &hkhudén ADN.

mARN ARN polymerase

DO =GOS

) Ll Ll Ll L]
Chubi xoan kép ADN Xoan trd lai M xoan

Hinh 5.2.Su téng hop ARN trén mch khuén éa gen (ADN) d6i tac ding aia ARN polymerase.

1.2. Phién mé& prokaryote

1.2.1. ARN polymerase prokaryote

O céc prokaryotedai dién Ia E. coli ARN polymerase hoan ¢hh (holoenzyme) l1a it
protein ¢6 nhu tiéu don vi, gdm hai plin chinh la $u 6 sigma 6) va I8i enzymeYéu t sigma
(sigma factor) gitp cho ARN polymeraseanhbiét va bam chit vao promotexié cé thé bit dau
phién madi vi tri chinh xac, vadi enzyme(polymerase corejong vai trd chinh trongdhg hyp
mach ARN. Tat ca cac bp ARN & E. colidéu dugc phién ma bi chi mot ARN polymerase.

Sauday la ndt s dic tinh hat dong aia ARN polymeraset@E. coli (Bang 5.1; Hinh 5.3):
Bang 5.1.Céac thanh pin ciu tric @ia ARN polymerase prokaryote

Tiéu don vi | Sb lwong Vai tro
dungdé két hop holoenzyme ARN

a 2 polymerase

B 1 hinh thanh lién& phosphodiester

B 1 bam khuén ADN

c 1 nkin biét promoter va kbi dau phién ma
app'c — app’ + O

Holoenzyme = L6i enzyme +uvts sigma

oo

(i) Khi bAm vao promoter, ARN polymerase gay thaanxit nHit 10 bp, nleng c6 E 1a khaing
17 bpé ving lan én diém bit dau phién ma.

(ii) Bup phién mé landa cung wi ARN polymerase lamolra mach khuén vi gy né co ti
dugc phién ma. Tuc t, ARN polymerasei@ E. colimd rong it nHit tr vi tri -44 dén +3 trong
phirc hop mo cia promoter.
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(@)

{b)

Hinh 5.3. M6 hinh chirc ning aia viingdau cuwi C (C-terminal domain = CTD)u@ tiéu don Vi o
ARN polymerase(a) Trong 16i promoterg. CTD khéngduoc Sr dung, nheng (b) trong
mot promoter c6 §u t& UP, thia CTD tiép xdc i yéu t6 UP. Liru y hai tu don vi a
dugc mo &: mot cai ram khuit sau cai kia.

(iii) Ti éu don vi o ciaa ARN polymerase c6 #hving chirc ning dau C (C-terminal domain =
CTD) ubn gap mot cachdoc 1ap sao cho cé thnhan biét va bam vao §u t5 diéu hoa ngoc dong
cua promoter gi [a UP.DBiéu nay cho phépustuong tac cht gitra polymerase va promoter.

(iv) Tiéu don vi a dungdé két hop holoenzyme ARN polymerase. \d&u nay gay ras két
hop cac gc chrc ning ¢ vingdau mat N @a a (a-NTD; N-terminal domain). Cadiém tiép xtc
gitta a-NTD va céc #u don vi p vap' nam trén cac phiddi dién caa dimera-NTD so \6i cac ving
dau cbi C cia dimer. (v) Téu don vi B 16i bam vao cac nucleotideitvi tri haat dong aia ARN
polymerase oi ma céc lién & phosphodiestetuoc hinh thanh. ¥u 6 o ciing ¢in k& vi tri bam
nucleotide, it nfit trong pha kbi dau.

1.3. Cac promoted prokaryote

Céacvung Ki#i dong (promoter) néi chungam ké trudc gen va c6 aka cacdoan trinh tr dac
thu cho phép ARN polymeraseanhbiét va bam chit vaodé khoi dau phién madi vi tri chinh xac
trén mach khudn d@a gen. Cac promotena cac operok vi khuin néi chung cé au tric khatong
ddng. Poan trinh tr quan tong nHit cua promoterdugc gi 1a hép TATA(TATA box) hay hép
Pribnow (Pribnow box)P06 1a trinh tr TATAAT nam ¢ vj tri “-10" (Hinh 5.4). Ngoai ra, trong cac
promoter vi khén con co trinhtt TTGACA ¢ gan vi tri "-30", @i 1a dogn nhin biét (recognition
sequence)bdi véi cac gen ma hoéa protein eukaryotsmnphia toréc diém bit dau phién ma cing
75 nucleotide co trinitGGCCAAATCT, throng duoc goi la hgp CCAAT(CCAAT box) -doc la
“hop cat”; nbddng vai trodiéu hoa éc do phién ma (Hinh 5.4).

* Lyu v TAt ca cac trinh @ tin hiéu déu duge quyudéc trén mch ddi khudn @a gen, vi chang
c6 trinh tr gidng wi ARN duoc tong hop (chi khac 1a baa T trong gentuoc thay i U trong ARN).
Céc ky héu diu '-' va '+ chcac \ tri trudc va sau vtri bit ddu phién ma, congj la cac yu 6
nguoc dong (pstream va xudi dongdownstream

Hép -35 Hép -10 I':'“ié“ ma

5 — TTGACA TATAAT +1 3

3 —AACTGT ATATTA——————— &'
]

Ving mé xodn
|- |

Viung khei déng (P)

Hinh 5.4. M6 hinh du trac vung kii dong (promoter) ¢aE. coli.
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1.4. Cac giadogn cia qua trinh phién més E. coli

- Giai dogn bam va kbi dau: Trudc tién, enzyme ARN polymerase hoarnth(holoenzyme)
nhan biét va bam chit vao promoter&thao x@n mot viing c6 kich théc khaing 12-17 &p baw.
Téng hop ARN throng duoc khsi ddu bing nucleotidedau tién la ATP hac GTP. Sau khi
holoenzyme ARN polymerasértg hyp dugc mot vai nucleotide, nharbtsigma tach raé di vao
mot chu ky phién méa khac, la chu ¢ sigma(sigma cycle) (Hinh 5.5).

- Giai dogn kéo dai Enzyme I8i tn hanh kéo dai clbii ARN theo chéu 53" doc theo
mach khuén cé clu ngroc lai. ARN polymerase 16i én dén dau thi ADNduoc md xodn va phién
madén day; va ving ADNda duoc phién méaténg xain tro lai.

(a) Bam ADN

&°
PINUNUNUNENS
SOOI | 1. Tao phire hop Y
promoter dong

2. Tao phirc hop l

@ promoter mé
(c) Hinh thanh
phirc hop promoter dong
3. Kéthop vai _ }
nucleotide dau tién
(d) Hinh thanh

phiec hop promoter mé 4. Yéu t6 sigma tach ra l o
’:EC:CECX@!! X @/

Hinh 5.5. ARN polymerase bam promoter (trai) va cac dain khoi dau phién ma E. coli.

(b) D& tim promoter l

—_—

- Giai dogn két thic Khi qué trinh phién mahg hyp xong haidoan két thiic giau GC va AT
nam dang sau gen thiat vingdudi mach ARN hinh thanhaw tric "lep toc" 1am dng sr phién méa
cua 16i ARN polymerase. ¥t két thic ndt sb ban sao ARN@n toi yéu t rho (p) c6 bin chit
protein, khén cho mch ARN wra duoc thng hop va enzyme I18ituoc giai phong ra ki ADN
khudn (Hinh 5.6 va 5.7).

-

-

Déi xirng gap déi
5 CCCAGCCCGCCTAATGAGCGGGCTTTTTTTTGAACAAAA 3
3 GGGTCGGGCGGATTACTCGCCCGAAAAAAAACTTGTTTT 5

ADN

ARN 5 CCCAGCCCGCCUAAUGAGCGGGCUUUUUUUU-0HY

2 Cautruc kep téc
(hairpin loop)

5-ICCCA-UUUUUUUU-0OH3

Hinh 5.6.M6 hinh du trac vung Kt thic phién ma (terminatorjia prokaryote
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ARN polymerase

NINISINY, A A0

: ATP
Ribosome | C
AGpp | ADP + Pi
Yéu td Rho

Hinh 5.7. Phién m& E. coli, Wi sy hinh thanh &u trac “kep toc” va tham giai@ yéu t Rhod
giai doan két thac phién ma. ku y, & vi khuin sr dich ma mARNduoc bit dau trong khi phién
madang con &p dién.

1.5. Phién ma vassa déi ARN sau phién mé& eukaryote
1.5.1. Cac ARN polymeraseeukaryote

O céc eukaryote, c6 badioARN polymerase |, 1l va Il i sy phan 16 va chic ning chuyén
hoa khac nhadbi véi bo gen trong nhan, nhsau:ARN polymerased trong hach nhan (nucleolus)
phién ma ptic hop gen rARN cho @ phim gdm cac rARN 18S, 28S va 5,88RN polymerase ||
c6 trong dch nhan (nucleoplasm) phién ma cac gen ma hoaiprche sn phim a4 cac hARN -
tién chit cua cdc MARN va & gen cho cac ku snARN;ARN polymerase 1It6 trong dch nhan
phién ma céac gen tARN, rARN 5S, v&isnARN U6. Ngoai ra, ARN polymeraéey thé chiu trach
nhiém tng hyp tit ca cac ARN @a ty thé (Bang 5.2).

Bang 5.2.Cac ARN polymerasé eukaryote

Polymerase Pinh khu San pham
ARN polymerase | fch nhan|cac rARN 18S, 28S va 5,8S
ARN polymerase I tth nhéan| cac mARN, snARN
(va snARN U1, U2, U3, U4, U5)
ARN polymerase Il | ¢&ch nhan| cac tARN, ARN 5S,
(va snARN U6, ARN 7S hay 7SL
ARN polymerase ty thity thé tit ca cac ARN @a ty th

1.5.2. Cac promote# eukaryote

Céacvung ki#i dong (promoter) ndi chungam ké trudc gen va c6 aka cacdoan trinh tr dac
thu cho phép ARN polymeraseanhbiét va bam chit vaodé khoi dau phién madi vi tri chinh xac
trén mach khuén d@a gen. \in dé nay trong déi phuc tap & cac eukaryote, vidy ¢ day ta chi xét cac
promoter éa cac gen ma hoa protein ma khéiégcap cac lai promoter @a cac gen méa héa céac
ARN khac.

Céac promoter i@ cac gen ma héa protein eukaryote &@ @peron vi khén néi chung c6 au
tric kha trong dong nhau. Nu nhr hgp TATAG vi khuin, ¢ trinh & TATAAT nam & vi tri “-10" thi
di v6i cac gen ma hda proteina eukaryotedo |1 trinh tr TATAAA nam gan vi tri “-30” (Hinh 5.8)
va nédac trung riéng cho cac ARN polymerase II.
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Hop TATA MARN bét diu

A= 50%

A 21 16 4 1 0 95 &7 97 52 41|16 24 0 o 75%
Tinsd € 233910 06 0 0 0 0 0 9(35 37 C,U = 25%
bazo G 28635(3 0 0 0 0 312 40(38 30 L
(% N
"'D:] T 28 10|83 9100 5 33 D 38 10|11 9 F'hlenma .

TATASBSASZ 2

5 . 3

| . .3 .
=35 Trinh ty diéu hoa
dén =258

Hinh 5.8. Cau trdic vung kbi dong (promoter) ¢a eukaryote.

N6i chung, cac viing najroc bio ©n cao vatic thu choing laai ARN polymerase ndt dinh,
dugc goi 14 cActrinh tr diéu hoa (consensus sequences). @at bién thay tt¢ baay tai cac Hop
TATA, nghia & Iam cho nédt giéng Wi trinh tr duoc bao tn (vi di, TATAAT — TGTAAT) do d6
s3 lam yéu kha ning phién méaa promoter jown mutation Nguoc lai, cAcdot bién 1am cho céac
trinh tr promoter t nén gbng Wi cac trinh & diéu hoa (vi d, TATCTT— TATAAT), s3 lam manh
kha nang phién maita promoterjp mutation.

1.5.3. $a doi sau phién ma@si véi sin phim aia cac gen phadogn

Dé tro thanh cac pharirtmRNA tnrong thanh c6 kinnang tham gia vao qué trinkiath ma trong
té bao clat, tit ca cac in sao mARN (pre-mRNA)i@ cac gen ma hoa proteirté bao eukaryotdéu
phai trai qua qué trinhig doi ARN sau phién mé trong nhan (RNA processing). Sébicac phanit
mARN di ra # bao clit ¢é tham gia vao qua trinfich ma. Hai s kién sradoi chinh yéu ddi vai ban
sao mARNO6 la:

— Gin thém choép fGppp vadubi poly(A); va

— Cit bo céac intron va éi cac exon hay conojla splicing.

Céc chop 5' vaudi poly(A) nay c6 tacehg bhio vé mARN khoi bi phan ét boi cac enzyme
trong € bao clat (Hinh 5.9). \& chi tiét, xemé chrong 6.

ADN khuén 3 e e E——
E4 Ea E;
l Phién ma
L
Pre-mARN 5' es————————————————————— '

l Gan chép va dudi poly(A)

PreemARN 7 ,q Poly-A
ﬂl.l’l?’l'_‘, SLFa ﬂl:ll [ = e meeeees
l Splicing
mARN trwréng thanh _
E, E; E;

E: cac exon P: Ving khé&i dong (promoter)
[:cacintron  L: doan dan dau (leader)

Hinh 5.9. Cac hréc tong quét éa qué trinh phién ma varadoi sau phién madi vsi ban sao pre-
mARN aia cac gen phadoan: (1) Lip chép 5-m7Gppp cung lac phién ma; (2irGiudi
poly(A); va (3) Splicing — lai bo cac intron va ndi cac exon.
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2. CAu trdc va chirc nang cia cac ARN

Trén nguyén ic, cdc ARNdugc ciu tao tr cac don phan 14 caaibonucleotide cac
ribonucleotide nay 6i két véi nhau king cac lién kt 3',5'-phosphodiestend thanh cac chii
polyribonucleotide- ciu triic & cip cia cac phanit ARN (Chrong 1). Pudng pentosetic trung
cua ARN la ribose, con thanh fhbazy, ngoai bn loai co ban adenine (A), uracil (U), guanine (G)
va cytosine (C), con phatdn kha nh¢éu dang baa hiém c6 miit chi yéu trong cac tARN.

C6 ba lai phan fr ARN co ban tham gia vao qua trinh sinbngg hop protein @a céac & bao,
d6 1a: ARN théng tin(messenger RNA = mRNARARN vin chuyn (transfer RNA = tRNA), va
ARN ribosoméribosomal RNA = rRNA).

N6i chung, cac phanirtARN co6 kich thréc bé lon cac phanit ADN & bét ky sinh \at cy thé
nao. Cac phanrtARN c6 thé 1& mach don haic mach kép, mch thing haic mach vong nleng phd
bién la chng mach don, thing (nhing khong thy c6 cac phanit ARN mach kép, vong naduoc mo
ta). Loai ARN c6 ham trong cao nht trong cacé bao 1a rARN.

O Bang 5.3 cho thy ham lrong trong d6i (%) va kich thréc (trong rong phan i va $
nucleotide) aa cac phanit ARN ¢ vi khuan E. coli.

Bang 5.3.Cac phanit ARN ¢ E. coli

Loai ARN Chikc ning (%) | TLPT [Sé nucleotide
mMARN Ma hoé cac protein 5 8ithién| Bién thién
tARN Mang axit amin 15| 2,5.10 ~75
rARN [5S | Thanh pin ribosomeg 80 | 3,6.10 120

16S|Thanh plan ribosome 0,55.18 1542
23S|Thanh phn ribosome 1,2.16 2904

Ngoai ba lai ARN chinh (rARN, tARN va mARN) c6 #i trong cac & bao prokaryote va
eukaryote, cacétbao eukaryote con cd cacaloARN khac, nhr: (i) ARN d nhan hnARN
(heterogenous nuclear RNApivkich thréc sai bét rat Ion, ching la #in than éa cadc mARN
truong thanh sau nay; (ii) cé&RN nhan kich thyc bé snARN (small nuclear RNA),ov cac laai
nhe U1 — U10... trongdd séu lai dau co vai trd quan éng trong Xr ly pre-mARN @a cac gen
phandoan; va (i) ARN ¢ bao chit, SCARN (small cytoplasmic RNA) 7Slam cho tng hyp cac
protein cl¢ tiét va bam vao mang; vaanvai ARN khéc fraduoc giéi thiéu ¢ Bang 5.4.

Bang 5.4.Cac bp ARN chic ning chinh va phtrong cacé bao.

Loai ARN Chirc nang
1. Cac bp chinh
MARN ARN duogc phién mait cac gen méa hoa protein, mang

thédng tin cho &h ma. Mt s6 ban sao tong tr
MARN khéngduogc dich ma, vi d XIST, H19 do ©
ché in diu bd gen B me (parental imprinting).

hnARN MARN treéc khi cit-ndi. D6 la cac Bn sao cha
(heterogenous duoc Sra doi cua cac gen eukaryoted i goi nhu
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nuclear) vay boi vi tinh da dang I6n vé kich throc cia nd so
véi tARN va rARN.
tARN Phan & thich ang thrc hién viéc dich ma. tARN
ciing lam ndi cho tai kn ADN trong s tai bin cia
cac retrovirus.
Thanh pln cu tric chinh ga cac ribosome,ao cho
rARN qua trinh éng hop protein éa € bao.
2. Céc bp phu
IARN Céc trinh & ARN ngin duoc dung lam mi cho sr
(initiator) tong hoyp ADN ¢ mach ra ctm.
snARN (small | Cac phanit ARN trong lrong phant thap phat hén
nuclear) hay | dugc trong dch nhan, & thanh gh aia cAc enzymé
U-RNA cit bd cac intron va cac gh ung xi ly (processing
(uridine-rich) | khac; ching cha nhéu goc uridineduoc sra ddi.
SnoARN Cac phanit ARN trong lrong phant thap phat hén
(small dugc trong lach nhan, co6 ththam gia vao qua trin
nucleolar) xt Iy rARN (ARN processing).
ScARN (small | Cac phantt ARN trong lrong phan thip phat hén
cytoplasmic) | duoc trong € bao clit véi cac chirc ning khac nhau,
Vi du ARN 7S thanh pin cia tiéu phén nhan biét tin
hiéu vapARN (prosomal), mt ARN bé Kt hop véi
khoang 20 protein valugc boc goéi voi mARN trong
mRNPhaythé théng tinvén cé tac dngdiéu hoa &
biéu hién aia gen.
ARN cua Mot ARN nhan c6 ctha khubn cho cadoan lap
telomerase telomereva la thanh pin cia enzymeelomerase
gARN Mot loai ARN duoc tng hop trong cac roidong &
(guide RNA) Trypanosomané cung &p khudn chdién tip ARN

ARN antisense

ARN ngroc ngha b sung Wi mARN va co ti tao
thanh ndt mach doi véi nd dé kim ham véc tong hop
protein. N6 ¢ trong nBu hé thdng, nheng rat pho
bién & vi khuan; va ding i la ARN B sung gay
nhiéu MARN

Ribozyme

Céc phantit ARN ma co6 th xuc tac cho céac pgh
ung hoa bc, cacenzyme cha ARN Thdéng throng
né co6 hat tinh tr xic tac (cadntron tr cat), nhrng
mot ribonuclease P 1& éh chit xuc tacdich thrc (vi
du xur ly tARN. Cac ARN khac ha dong hai hoa vi
cac protein, vi d MRP endonuclease trong tairb
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ADN ty thé.

(i) Vung din dau (5'UTR) khéngdugc dich ma nlrng cé du tric én thiét cho s bam vao
cua tiéu don vi ribosome bé (Hinh 5.10).

(i) Vung ma hogcoding region) #m k& sau ving 5-UTR; né mang théng tifluctric @ia
mot chibi polypeptide, du 1a mARN dia eukaryote (monocistronic) fmmang théng tini@a nhéu
polypeptide kh&c nhau va cach nhati bac doan dém khéngdugc dich ma, du la mARN
prokaryote (polycistronic).

(iii) Vung kéo sa(@'-UTR) raim ¢ dudi mARN, khongiuoc dich ma.

2.1. ARN théng tin (MARN)

Cac mARN la lai ARN quan tong nHit duoc dung lam khudn tc tiép cho qué trinhding
hop polypeptide trongétbao cfat. Nhin chung, cac mARN cé tric mach thing, Wi kich thréc
khac nhau vééu cé ba phn chinh nir sau:

mARN 5 JAUG UAA] ) | 3
I
T Wing ma hoa protein T
B4t dAu dich ma Két thuc dich mé
Vung &' khéng Wing 3' khdng
dwoc dich ma durge dich ma
(5-UTR) (3-UTR)

Hinh 5.10.Cau tric chung ¢éa mARN.

Trinhty  Codon mé dau Codon két thic
Shine-Dalgarno i R
] M3 héa cho nhiéu polypeptide l

(3) 5 e AUG i UAA} 3
Viung 5'UTR | —— Vung ma héa protein —— | Ving 3'UTR
{khéng dich ma) {droc dich ma) {khéng dich ma)
(b) & {AUG UGA [ AAAAA... 3'
t A M3 héa cho 1 polypeptide A A ot
Chop | o . | Budi poly(A)
7G Codon me dau Codon két thue
mI=PPP Trinh ty AAUAA

Hinh 5.11.CAiu tric @ia mARN prokaryote (a) va mARN eukaryote (b).

O Hinh 5.11 cho thy nhitng diém khac nhau trongia tric @ia cac mARNS prokaryote va
eukaryote, cho #y ciu tric “mi” dic trung cé nit & diu 5' dia it ca cac mARN tréng thanho
eukaryote .

Trong nhan cadtbao eukaryote c6 cac ARN nhan kichdb I6n va sai khac nhadtrlon goi
la hnARN feterogenous nuclear R)NAON 14 tién than @a cac mARN, cac ARN nhan kichutbc
bé snARN $mall nuclear RNAc6 mit trong thanh pin cia cac enzyme splicing, va cac ARN t
bao chit kich thréc bé scARN §mall cytoplasmic RNA

Trong cac & baodong vat ¢ va, ndt vai loai mARN thi Fét sic phong phu, trong kkié hau
nhe mac d6 phic tap cia mARN ($ luong laai MARN khac nhaujtuoc dai dién bsi cdc mARN
hiém. Mot diém cin chd v & s biéu hién caa mdt gen ¥ 18 véi do phong pht ga laai ARN twong
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trng (mdt gen béu hién cang mnh khi $ ban sao da no trongé bao cangdn).

2.2. Cac ARN @n chuyén (tARN)

MJdi phan tr tARN c6 hai clrc ning chinh 1& mang axit amitéi duoc haat hoa vadi dén phic
hé “ribosome-mARN”"dé tién hanh véc doc dich ma cho it codon @ thé cia mARN.

Trong thanh pin nucleotide ¢a cac tARN c6 kha nbii baz chuin b bién dbi thanh céc
bazr sira ddi nho haat dong xuc tac ta cadc enzyme sau phién ma. Cacobady (con gi la cac
bazy hiém) tp trung cli yéu ¢ cacvong than(stem loops) nin 5',6'-dihydrouridine (DHU),
inosine (1), ribothymidine (T), pseudouriding’Yv.v. (Hinh 5.12).

)\ | oH; )\)TCHZOH \>

R.lbose Rlbose Rlbose

5-Methylcytidine 5-Hydroxymethyleytidine Inosine
0 4CH3 S 0 —
HN ‘ I’rq\> HN"4 ‘ HN %‘ e
HzNJ\\N N o)\N 0)\N
Ribose Ribose H
7-Methylguanosine 4-Thiouridine Pseudouridine

Hinh 5.12.Céc baz hiém c6 nat trong ARN, ci yéu la cac tARN.

MJdi té bao cé ching 45-50 phanut tARN khac nhau. Bu hét cac tARN cé khang 75-80
nucleotide i cdu tric hic hai mé rong do cacitong tac @p baz (A-U va G-C)& mot sb doan
cua chang (Hinh 5.13)ing nhr c4u tric hic ba Day 1a kiéu ciu tric “I& ba thuy” gn nhe, vitng
chic phu hp v6i cac chirc ning khac nhaut@ cac tARN.

N6i chung, cac pharnirtARN thuong it gidng nhaus nhiéu doan va khac nhau ehyéu ¢ bg
ba doi ma (anticodon). ru ¥ ring, baa hiém Inosine (1) c6 rit & vi tri 5' aia anticodon trong B
sb phan tr tARN ¢ the két cip linh haat véi C, U haic A & vj tri 3' aia cac codon trong mARN.

Mdi tARN thuong c6 3-4 vong trén than (tintr 8au 5') Wi chic ning khac nhau nhsau
(Hinh 5.13):

(i) vong | - DHUNhan biét aminoacyl-tARN synthetase;

(i) vong Il - anticodondoc ma trén mARN ing sr két cip anticodon-codon (theo nguyéit t
bd nheng ¢6 & linh haat; cheong 3);

(iii) vong Ill - phe (extra loop) c6 thkhéng céy mot sd tARN;

(iv) vong IV - T¥C nhin biét ribosomedé di vaodang \i tri tiép nhan aminoacyl-tARN (¥ tri
A).

Va cwi cling,dogn much thing -CCAG dau 3' 1a \i tri gin vao @a axit aminda duoc haat
ho&dé tao thanh cac aminoacyl-tARN.
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Va tri gan amino acid

@ = dihydrouridine (Ala]

(D = inosine
® = ribothymidine
@ = pseudouridine

f_f)iﬂ_%’)(b@(b “

oh ot
)
3

@X

)

m = methyl group &9\) \':{,\

:\C I—f\G:

@j ..... { §<

0 vong IV
B®) me_OE-C ) uf(

{Es: rU XG YO O KAXGYG )© J(C\ { %é \I
. BE BEE '
@f@’“XKl*Y {G); ~/xry\#0;
=/U,. ...... (A} /

Véng | (DHU) : 5@: ...... .\Gj "G Vang lll
{C (G)
:;c)—fié

Veng Il (antlcodon} >H mi

,-:;}C; "1 Anticodon

*—"'C) C\(H— Codon

.

o "”RNA o ,' Véng déi ma (vong Il)
(a)

Than tiép nhan
(axit amin)

Vang D

Wong T

AAGT_Bazo linh hoat
UUC —Bazo thodi hoa

Yong anticodon
g— 111

Anticodon Chiéu dich m&

(b)
Hinh 5.13.(a) Ciu trdc kic hai (trai) va Bc ba @a tARN-Ala. (b) Mot so d6 hda khac & ciu trac
cua tARN (trai) va hat dong dch ma trén mARN theo nguyéfctbd sung — ngoc chiéu giita
anticodon va codon.

2.3. ARN ribosome (rARN) va ribosome

Céac rARN cuing ¥i cac proteindic thu 1a niing thanh phn ciu trGc nén céc ribosome la
“nha may” 6ng hyp protein d¢a € bao.

O vi khuin ¢6 3 lai rARN c6 cac & s ling la 23S, 16S (Hinh 5.14) va 5Si 8 lugng
nucleotide trong ttng 1a 2904, 1542 va 120 4Bg 5.5).0 té bao eukaryote c6 4dbrARN véi cac
hé s ling 1a 28S, 18S, 5,8S va 5S (Hinh 5.15). Riéngi&a@o thrc vat con c6 cac rARNiugc
ma hoa bi ADN lap thé (chloroplast DNA = cpDNA).
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(LTI I

°F

4
1542

rARN 165
Hinh 5.14.CAu trdc Hic hai &ia rARN 16S.

185 5,88 285

Ngwei, ~13,7 kb | [ L0 [
5 3

Céc (Xenopus laevis), ~79 kb [ 1 [ 1] [

Rudi giam (D. melanogaster), ~7.7 kb [[___1 |l [

Nim men bia (S. cerevisiae), ~6,6 kb | [ [

[] boan d&ém dwec phién ma

[ cac wvung dwoc giir lai trong ribosome

Hinh 5.15. Giu tric téng quéat cacdon vi phién ma aia pre-rARN ¢ cac eukaryote.Ba ving
ma hoa (mau xanh) ma hoa cac rARN 18S, 5.8S vaBashén dugc trong cac ribosomeaia cac
eukaryote Bc cao hdc mot sb loai trong dwong Wi ching. Thir tw cAc viing ma hoa trong caé b
gen nay ludn luén theo ¢hi 53", Sr thayddi vé d6 dai caatoan dém duoc phién ma (vang rah)
ndi 1én sr sai khac trong chu dai @ia cacdon vi phién ma (transcription unithia pre-rARNG cac
sinh \at khac nhau.

MJdi ribosome hoan dhh cé haitiéu don vi bé valén. Hai tiéu don vi nay ch két hop Voi
nhau 40 ra nét ribosome hat dong khi quéa trinh @th ma trén mARN tinc ar bat dau. Tiéu don vi
bé bam vao mARN ¢ tién trong éch ma. Téu don vi 16n chia hai \i tri: vi tri A 1a noi bam vao
cua aminoacyl-tARN vaivtri P 1a ci dirng tam cia peptidyl-tARN. Trong &u don Vi 16n c6 chira
peptidyl transferaseEnzyme nay cé dft ning tach gc peptidyl ra kbi tARN caa nd ¢ vi tri P)
va i véi aminoacyl-tARN ¢ vi tri A) bing mot lién két peptide 1am cho ckii polypeptide sinh
truong dai ra theo chiu N— C.

Céc hyp phin ciu tao nén cac ribosomeia prokaryote va eukaryotkroc trinh bays Bang

5.5 va Hinh 5.16.
(@) (b) -
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Ribosome tARN cda Leu

Codon cia mARN
MARN 1— =

—Tiéu don vi bé

Vitrithoat ciia tARN | Vi tri tiép nhén tARN-aa
Vi tri cla peptidyl-tARN

(c)
Hinh 5.16. Giu trac ribosome aia E. coli (a) Ribosome 70S nhiir it bén \6i tiéu phin 30S
particle (mau vang) vadil ptin 50S {6) dang dinh i nhau. (b) Ribosome 70S xoaym
g6c 90d6 so i hinh (a). [Ngén: J. Lake (1976), J. Mol. Biol. 105; p.155, fig)1(c) S
dd cac \ tri haat dong aia mdt ribosome.

3. Dich ma (Translation)

Dich mé(translation) haydng hyp protein |a mt qué trinh sinh éc quan tong dén ra trong
té bao clat, va phi thusc vao nhtu yéu t5; quan tong nHit 1a cdc mARN, tARN va ribosome.
mARN mang théng tin qugtinh trinh tr két hop cac axit amin vao cdupolypeptide, ma vc dich
ma mARNduoc thrc hién boi cac aminoacyl-tARN, con ribosoming vai troon dinh viéc két
hop gita MARN i cac tARN (Hinh 5.18). Qua trinh naytoc chia lam hai giaitoan dudi day.

Bang 5.5.Thanh plin ciu tao aia ribosomey Prokaryote va Eukaryote

Vi khu an Té baodéng vat co vl
RIBOSOME 70S 80S
Pwong kinh 18-20 nm 20-22 nm
Tiéu don vi l6n 50S 60S
rARN 23S (2904 nt) 28S (4.718 nt)
5S (120 nt) 5,8S (160 nt)
5S (120 nt)
Protein 34 phant ~50 phant
Tiéu don vi bé 30S 40S
rARN | 16S (1.542 nt) 18S (1.874 nt)
Protein 21 phanu ~35 phant

3.1. Haet hoa axit amin

Qua trinh nay én ra trong baouong &io ngwn cac tARN mang cac axit amiéirssang tham
gia dch ma. M axit amin duoc dinh vao tARN thich &p nhy mot enzymeaminoacyl-tARN
synthetaseac thu. Tirgc tién, enzyme nay (E) xdc tac choaplirng ATP hat hoa axit amin, &i
s 6 mit cia M, tao ra phirc hop [aminoacyl-AMP + E]. (Hinh 5.17)

R-CH(NH;)~COOH + ATP— E*[R-CH(NH,)-CO~AMP] + PP

Tiép theo, éng dréi tac ding aia enzymedd, phic hop nay Kt hop voi tARN thich hyp
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bang lién Kt ddng hoa ti dé tao raaminoacyl-tARN
E*[R-CH(NH,)-CO~AMP] + tARN— R—-CH(NH,)~CO~tARN + AMP

3.2. Gr ché dich ma (6ng hep chusi polypeptide)

Buwdc 1: Mé dau (initiation)

Qué trinh dch ma Kt dau khi mot tiéu don vi ribosome bé bam vao mARNi tvi tri cia
codon kioi ddu AUG. Lac nay mt phan & tARN khoi dau dic thi mang methionine (i khuan 1a
formyl-Met; ciu tric @a Met va f-Metdugc gisi thiéu dudi day) di vao va klép anticodon @a né
véi codon nd dau cia mARN. K d6, tiéu don vi ribosome én bam vao fu don vi bé to ra not
ribosome hat dong hoan cimh. Lic nay Met-tARNY vi tri P va v tri A dé trbng; mot tARN tha
hai (aa- tARN) di vao M tri A va khyp véi codon thir hai (Hinh 5.20).

aminoacid RO tRNA
o
H,N-C-C-OH 3
H R

ATP.
RO

[l
H,N-C-C-O-P-O-ribose-adenine

PPi
H  amino acid da
dwoc hoat hoa
AMP ‘
I ?
H,N-C-C-O c
Hoat hod amino acid va H \

gan aa vao tRNA

aminoacyl-tRNA

Anticodon

Hinh 5.17.Sy haat hod axit amin vaan axit amindd hait hod vao tARN.

Chiéu dich ma
é

Ribosome
mARN
5"

MO B 0 SR B ) 0y

kﬂ tARN mang axit
Chudi polypeptide  amin chuén bi di
dang sinh tredng  vao vitri Acda
ribosome

tARN ré&vi khoi
ribosome

Hinh 5.18. Mot ribosomedang tham gia @h ma trén mARN cungdv cac tARN mang cac axir
amin trong tng.

O E. coli, buéc nay c6 s tham gia da cac gu t6 mo dau (IF-1, IF-2 va IF-3), GTP vaic
biét la, sr twong tac gira trinh tr Shine-Dalgarno giau purinevung 5-UTR éa mARN Wi trinh
tu b sung @a rARN 16S c6 rit trong téu don vi ribosome bé (R30S). Nhi6 R30S c6 th bam
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vao mARN, nlin biét codon n& dau AUG dé c6 the bit dau qua trinh éh ma 4i vi tri chinh xac

(Hinh 5.19).

AGCACGAGGGGAAAUCUGAUGGAACGCUAC E. coli trpA
UUUGGAUGGAGUGAAACGAUGGCGAUUGCA E. coli araB
GGUAACCAGGUAACAACCAUGCGAGUGUUG E. coli thrA
CAAUUCAGGGUGGUGAAUGUGAAACCAGUA E. coli lac!
AAUCUUGGAGGCUUUUUUAUGGUUCGUUCU ¢X174 phage A protein
UAACUAAGGAUGAAAUGCAUGUCUAAGACA Qf phage replicase
UCCUAGGAGGUUUGACCUAUGCGAGCUUUU R17 phage A protein
AUGUACUAAGG_AGGUUGUAUGGAACAACGC A phage cro

I e _
Cap voirARN 16S Cap v&i tARN md dau

(a) Trinh ty & d&u 3' cla rARN 168
3 AUUCCUCCAUAG 5

(b) Vi du doan dan dau 5-UTR clla mARN va cap voirARN 16S

Trinh tuw .
Shine-Dalgarne  Codon mé& dau
I |
5 UGUAQ.T???(I*{G'GI!]!HQHAUG..@.&&.‘.?&AQGC
cCucc

Déu 3' ctarARN 165

3

Hinh 5.19.M¢ dau dich m&g té baoE. coli (trén) va trinhit Shine-Dalgarn@ ving 5'UTR 6aE.
coli va cac phageia chang.

Buwdc 2: Kéo dai (elongation)

Qua trinh kéo dai# dau sau khi lién &t peptidedau tién duoc hinh thanh. P tng nay
duoc xUc tac Bi enzymepeptidyl transferaseva Kt qua 1a tao ra ndt peptidyl-tARN & vi tri A
(fMet-aa-tARN). Saudd, ribosomedp tirc chuyén dich sang rat codon ndi doc theo mARN theo
chiéu 5>3'". Phin ang nayday phan t tARN ty do \bn & vi tri P ra ngoai; lic nay peptidyl-tARN
(fMet-ag-tARN) nam & vi tri P va v tri A lai dé tréng. Mot chu ky dich ma ndi lai bat dau, mot
aminoacyl-tARN tik ba (agtARN) di vao va kiop anticdon @a né wi codondangdé tréng ¢ vi
tri A, mot lién két peptid thir hai dugc hinh thanh (fMet-gaaa-tARN), va ribosomedi dich chugn
sang codon &tiép. Qua trinh noi trén &n ra ndt cach tdn tr doc theo MARN theo chuikba
budc ndi trén, va lam cho cBupolypeptide dai #h ra chodén dich ma xong codon cé nghcibi

cung (Hinh 5.21).

Budc 3: Két thiic (termination)

Qua trinh éng hyp chbi polypeptide & dirng lai khi mot codon Kt thic duoc dua dbi dién
Véi vi tri A dé trong, Wbn dugc nhan biét boi mot protein Kt thac @i 1a nhan 6 gidi phong RF
(release factor). ¥5co mit caa né cung i transferaseit roi chudi polypeptide ra kbi tARN cudi
cung va phong thich hakéti don vi ribosome @ng nhr chwbi polypeptide va tARN ra ki mARN

(Hinh 5.22).
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Trinh tur

Shine-Dalgarno oy
—_— i et | Tidu don
mARN & LLLECGEEEELLLAUS LLLLLLLs 31 tARN |y 508
mé& dau \ i
@ Két cap . _
codon - Tiéu don vi

3
anticedon | 505

>/‘E“-——__ @ @_J, Lﬂ_wl\\ gan vao

Tiéu don vi 30S Phirc hop mé dau 30S l\—-ri, 3
@cors

__.~ Vitri P
Tiéu don vi 305 Khoa Vit E >
A IR Két cap _—
2 IF2 codon - y T ¥ = Vit A
3 WF3 anticodon L

O et vu.lt A AT
@ GoP -

i
ch\ /H
e )
H (‘:—COOH H (‘: COOH
(CHp)o (?Hz)z
i i
CHy CHs3
Methionine N-Formylmethionine

Hinh 5.20.Mé dau dich maé té baoE. coli. Hinh dréi phan bét ciu tao caa N-formylmethionine
- axit amin Metd& dugc sra doi dé chi chuy@n lam nléim vu mé dau cho qué trinhidh méo
té bao vi khdn (nédugc nhan biét va mang bi mot loai tARN mo dau goi [a tRNA™®Y) véi
loai Methionine binh throng.

Cac aa-tARN ké sat nhau Ké db tao thanh mat lién két peptide

Li&n két peptide tao ra
nhé& xdc tac cla

HO
5 ¥
308 . SLe A
. Codon & viti A~ Codon ké tiép Codon & vi fri P Vit A voi
Codon & viti P s @ortARN iLys) vévi tARN dipeptidy-tARN,
viri iMet-tARN chiFa vao vd: ivlet-Ser-tARN

Hinh 5.21.Quaé trinh éng hyp kéo dai chéi polypeptide.
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o i

Vit P Nhiéu axit amin
1-Codon két thic
1§ dién "
ol
MARN-T T Eoda
véutd odon ket thuc
RF X

2-Yéu td gidi phong
{RF) bam vao
codon két thac

S LU UAG | 3

|

i : " s Chudi polypeptide

3-Chudi polypeptide 3 ﬂadu»oc phéng thich
duoc phong thich %

4-Cac thanh phén
tach ra

Hinh 5.22.Qua trinh Kt thac 6ng hyp chibi polypeptide

4. Nhirng diém khac biét trong phién ma va dch maé prokaryote va eukaryote

(1) Trénday msi chi phéan tich hagt dong aia mot ribosome trén mARN. Tit ra, trén mt
mARN cé #t nhiéu ribosome cling hb dong, gi la polyribosome hayolysome tao ra nhéu
polypeptide ging nhau.

Cac chudi polypeptide - Chudi porypeptlde
dang dai dan ra hoan tat

Codon —
mo dau 505

AUG vaG_—
s.LLI LLL 3* mARN

Codon kétthae  ARN
30s
> 5

Su dich chuyén cla ribosome

Hinh 5.23. Nhiéu ribosome (polysome)bin dudi nhau trot qua mARNGé tong hop hang lat
polypeptide trén Bt phan & mARN.

(2) Trén nguyénit, axit amin no dau € dugc cit bo khoi chudi polypeptide (sau khidshg
hop dugc vai axit amin nbr trong trong hyp cac vi khédn) haic tredc khi chibi duoc tong hop day
du (nhr & trudng hop eukaryote). Tuy nhiéri; cAc eukaryote khdng piHic nao axit amin m dau
nay ding b tAch b, ma trong Mt sd protein né dn duoc gii lai.

(3) Sau khitugc tong hop, cac chii polypeptide s cip nay § duoc sraddi va chuyn sang
cAc kic ciu tric cao bn theo cachiic thudé tré thanh céac protein hibdong chrc ning.

89



(4) Tham gia vao caaidc mo dau, kéo dai va é& thic con cé cacéy to protein, \6i tén gi
trong ung la camhan 6 mg dau (IF: initiation factor),nhan 6 kéo dai(EF: elongation factor;am
EF-Tu va EF-G), vahan © gigi phéng(release factor)& GTP va cac ion M, K* va NH',.

(5) Trong cacé bao prokaryote, do khéng c6 mang nhan va cac mARMNistron vn di
khéng phi qua sra di sau phién ma, cho nén céc ribosome va cac amjht’ BN s& bam vao
dau 5' cila mARNdé bt diu qua trinh ich ma ngay trong khi dau 3' dia nd qué trinh phién ma
dang con @p dién. Ngroc lai, & cac € bao eukaryote vi c6 mang nhan phan cach va canprRN
con phii trai qua cac congoan sra ddi phuc tap sau phién ma4t ca déu dién ra trong nhan), con
dich ma dén ra saui6 ¢ trong € bao clit. Vi thé cho nén phién ma vaah ma rd rang 1a hai qua
trinh tach bit nhau @ vé ca khéng giandn thoi gian.

TOM TAT

(1) Phién ma vaidh ma Ia hai hai giaioan chinh trongs biéu hién cia cac gen ma héa
proteind cac € bao. Phién ma |1a qué trinbng hyp cac ARN & mach khuén @a cac genéu trc,
xay ra dréi tc ding aia cAc ARN polymerase theo nguyén bd sung va ngoc chiéu voi mach
khudn @a gen. Con qua trinlérig hyp protein dén ra i cac ribosome trong tbao clit trén khuén
cua mARN, i sy tham gia @éa cac tARN...

(2) Trong khi & phién mat ca cac gen trongdgend sinh Vit nhan s chi do 1 lai ARN
polymerasetam nhan, thid cac € bao sinh §t nhan chan cé ti 3 loai ARN polymerase |, Il va Ill
chiu trach nhém ting hyp cac lai ARN khac nhau ¢a € bao. Promoter laocchit tAcdong chinh
cua cac ARN polymerase, chiing cé cac trinbdo tn caodo - goi 1a hop TATA.

(3) Trong moi té baodéu cé ba lai phan tr ARN tham gia vao qua trintdrig hyp protein:
mARN, tARN varARN. O cac € bao nhan chin con c6 nhiu loai ARN khéc rira thec hién cac
chirc nang khac nhau.

(4) Téng hyp protein & qua trinh pic tap c6 s tham gia aa nhéu yéu t, trongdd quan
trong nHit la cac mMARN, tARN va ribosomdieg nhr cac enzyme va ndn ning hrong cn thiét.
Két qua 1a bng hop ra cac phanitprotein tham gia vao onhoat dong $ing @ sv caa € bao.

CAUHOI VABAIT AP
81.Trong qué trinh h ma, ribosomeidh chugn trén mARN ngay sau khi Kp bd sung gita
anticodon va codon.
(a)buang. (b) Sai.

82.Vé mit tb chirc, mARN tirong thanh ada prokaryote khac &i mot cach én ban véi mARN cia
eukaryote ch yéu ¢ viing nao?

A. Vung khsi dong. B. Vung ma hoa protein.
C. Vung theo sau hay 3'-UTR. D. Vundndiau hay 5-UTR.

83.Phién ma la qua trinterig hop cac ARN theo cki i thc ding aia ARN polymerase
hoat dong chc theo mach khuén cé cliu

A. 5'dén 3" 5'dén 3. B. 5dén 3" 3'd¢én 5.
C. 3'dén 5" 5'¢én 3". D. 3dén 5" 3'¢én 5.
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84.Phét béu nao saday & cac gen ma hoa cac histondl®dng ding?
A. Ping sau cac gen khdng co trinhAATAAA.
B. Cac mARN teong thanh khdng cdudi poly(A).
C. Cac mARN da ching khéng c6 chép’@ppp.
D. Khéng c6 qué trinhae-ndi (splicing) sau phién ma.
85. Sy doc ma trén mARN din ra trung tiec 1 do
A. peptidyl transferase. Boan -CCA (3).
C. aminoacyl~tARN synthetase. D. anticodaa tARN.

86.Phan tich &u trac va & chic caa mdt gendién hinh cho b gen cac sinhat nhan chén va \&
mot so @6 minh hpa.

87.Mot doan trinh ¢+ bazy & mgch dsi khudn cia mdt gen ma hda protein mhsau: 5'-
AACGTATTCAACTCA-3'. Hay cho bit: (a) Trinh tr bazy cia ARNm va trinh ¢ axit amin
tuong tng. (b)Poan polypeptid 8 nhr thé ndo rBu mot dot bién ddng hoan Ry ra dbi véi
nucleotid G trén rch nay?

88. Mot doan trinh ir cia genduoc cho nhr sau:

Mach 1: 5'-AAATCGATTGGCACA-3'

Mach 2: 3-TTTAGCTAACCGTGT-5'
Hay cho bét trinh tr baay cia ARNm (5= 3') va trinh & axit amin @a peptide khi: (a) ach 1
la mach khuon, va (b) ach 2 la khuon.

89. Gia sir mot ARNm c6 trinh & ma héa protein nhsau:
5-AUG-UUC-AUU-GAA-GGC-AUC-AAC-GGU-UAA-3'

Hay xacdinh trinh tr nucleotide ¢a gen va trinhitaxit amin éa protein.

90.(a) Ham trgng GC @ia ADN phage T3 la 53%.dB £ ky vong ham trgng G+C ¢ia mARN T3
ra sao? (b) Bu cho trrdc ham trong purin @a ADN T3 va khéng 6t mach naoduoc sao ma,
ban c6 the du doan hamiong purin @a mARN T3? i sao, héc tai sao khéng?

91.Phan tich ngn gon vai trd @a cac yu tb tham gia vao qua trinh sinéng hyp proteing té bao
chat.

92.Anh (ch) hay lam sangstnhan dinh sau: Khac & cac € bao tén nhan, s phién ma vath ma
& cac € bao nhan chin 1 cac qua trinh giafoan, tach bét nhau @ vé khoéng gianan thoi
gian.

93.Phan tich s twong tac gira ba thanh pn chinh 1& mARN, cac aminoacyl~ARNt va ribosome
dé lam rbi bat vai trd quan tng aia chiing tronge ché tong hyp chbi polypeptit.

94.Hay cH ra nhirng dic diém gibng va khac nhau trondie tric @ia cac mARN trong thanh ¢a
cac € bao prokaryote va eukaryote.

95.Néu nhing diém chinh trong a doi sau phién mabi véi san prim phién ma & cap cia cac
gen phéantoan va vai tro éa cac intron.

96.Phan tich s phi hyp gitta du tric va clic ning aia cac mARN.

97.Phan tich s phi lup gitta ciu tric va clic ning aia cac tARN.
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98.C6 nhing laai rARN nao trong cacétbao prokaryote va eukaryote? Chddmg vai trd gi trong
té bao?
99.Hay cho bét sy gidng nhau va khac nhau trong thantipltiu tao cia cac ribosomé cac &
bao prokaryote va eukaryote.
100. Dudi day la  d6 caa mot ADN soi képduoc sao ma.
1.
2.
3. >

Soi 1 14 9 khéng 1am khudn. @ 3 1a ARN sinh ra. Hayganh diu cacdiu 5’ va 3’ @ia ARN
va 91 khéng lam khuon, vaua syi khuon.
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