CHUYEN PE 3: SAO MA - PHIEN MA - DICH MA
A.PHAN LY THUYET
I. Gen - Swr sao méa (nhan déi) - M4 di truyén

1. Kién thic vé gen

- Gen 1a mot doan phan tir ADN mang théng tin ma héa cho mét san pham: ARN (MARN, tARN,
rARN) hoic chudi polipeptit. Nhur vay, vé cau tric thi gen 1a 1 doan ADN; vé chic nang thi gen
mang thdng tin di truyén ma hda cho 1 san pham.

- Dya vao chirc nang cua san pham nguoi ta chia gen thanh 2 loai la gen diéu hoa va gen cau tric.
Gen d1eu hoa Ia nhitng gen ma san pham cua né lam nhiém vu diéu hoa hoat dong cua gen khac.
Gen c4u trdc 1a nhitng gen con lai, san xuat cac san pham cAu tric nén cac thanh phan té bao va co
the.

- Gen khong phan manh 12 gen ma viing ma hoa caa no lién tuc, toan bo théng tin di truyén trén
gen dugc dich thanh axit amin, gen phan manh Ia gen ma vung mé hoa khéng lién tuc, co cac doan
intron xen k& cac doan exon. Gen caa sinh Vat nhan so ¢6 cau triic khdng phan manh con hau hét
gen cua sinh vat nhan thyc déu c6 cau trdc phan manh.

- Mot gen c6 kha ning tong hop duoc nhiéu phan tir mARN truéng thanh khac nhau. Nguyén nhan
12 vi khi gen phién ma, téng hop duoc mARN so khai, sau d6 enzim s& cit bo cac doan intron va
ndi cac doan exon theo cc cach khac nhau dé tao nén phan tir ARN truong thanh.

2. Su sao ma (Nhan doi ADN)

- Qué trinh nhan d6i cua ADN dién ra theo nguyén tic bo sung va nguyén tic ban bao tén. Do d6
tir 1 phan tir, sau k 1an nhan dbi s& tao ra dugc 2k ADN, trong d6 ¢6 2 phan tir chira mot mach cua
ADN me dau tién.

- Qua trinh nhan d6i ADN can nhiéu enzim khac nhau, trong d6 enzim thao xoan helicase lam
nhiém vu thdo xoin va tach 2 mach caa ADN; enzim ADN polimerazaza lam nhiém vu kéo dai
mach m&i theo chiéu tir 5° dén 3°, enzim ndi ligaza tao cac lién két gitra goc photphat va dudng cua
cua cac nu.

- Mach méi ludn dugc tong hop kéo dai chiéu tir 5° d&én 3’ 1a vi enzim ADN polimerazaza c6 chirc
nang gan nu ty do vao dau 3’OH cua mach polinucleotit.

- Trong qué trinh nhan d6i, trén mdi chac chit Y thi mot mach duoc tong hop lién tuc, mot mach
duogc tong hop gian doan.

- Qué trinh nhan d6i ADN 14 co sé cho su nhan d6i cua NST, tir d6 dan t&i sy phan chia té bao va
sy sinh san cua co thé sinh vat.

3. M4 di truyén (MDT): Ia trinh tu sip xép cac nucleotit trong gen quy dinh trinh tu sip xép cac axit
amin trong chudi polipeptit (protéin).

- MDT la m& b ba, cir 3 nucleotit quy dinh 1 aa. (Néu chi ¢6 2 loai A va G thi s6 loai bo ba 12 3 2
= loai ). Néu c6 3 loai A, U va X thi s& c6 3 3 27 = loai bo ba). Néu chi tinh bo ba ma héa aa thi

chi c6 61 loai b ba.

- MDT ¢4 tinh lién tuc, duoc doc tir mot diém xac dinh trén mARN va khéng gdi 1én nhau.

- MDT c¢6 tinh phd bién (tit ca cac loai déu c6 bo ma di truyén gidng nhau, trir mot vai ngoai 18).

- MDT c6 tinh dac hiéu (mét loai bo ba chi mé hoa cho 1 loai aa).

- MDT c6 tinh thoai hda (mét aa do nhiéu bd ba quy dinh, trir bo ba AUG va UGG).

* CH 1 ma mé dau la 5’AUG3’, 3 ma két thac 1a 5’UAA3’, 5S’UAG3’, 5’UGA3".



4. Mbi quan hé giira gen, mARN, protein

- Théng tin di truyén & trén gen duoc biéu hién thanh tinh trang trén co thé thong qua 2 qua trinh la
phién ma va dich m4, déu dién ra theo nguyén tic bd sung. Trinh tu cac bo ba trén mARN quy dinh
trinh tu céc a.a. trén protein.

- Phién ma & sinh vat nhan so va nhan thuc co ban giéng nhau. O sinh vét nhan thwc, sau phién ma
c6 sy hoan thién mARN (cit bo cac doan intron va néi cac doan exon dé tao nén mARN trudng
thanh).

- Trong céc enzim tham gia co ché di truyén & cip phan tir chi c6 enzim ARN polimerazaza c¢6 kha
ning thao xoan phan tir ADN va téng hop mach polinucleotit mai.

- Trong qua trinh phién md, enzim ARN polimeraza chi sir dung mach c6 chiéu 3°-5” so véi chiéu
truot ciia nd dé 1am khuén tong hop ARN. Vi vay, gen ¢6 2 mach nhung chi ¢6 1 mach duoc sir
dung 1am mach khudn téng hop ARN.

- Qua trinh phién ma khong theo nguyén tic bo sung thi s& tong hop ra phan tir ARN c6 cau tric
khéc voi ARN binh thudng nhung khong 1am phat sinh dot bién gen (vi khong lam thay di cau
tric caa gen).

- Khi dich m4, riboxom truot tir bd ba mé dau 5’ cia mARN cho dén khi gap bo ba két thic ¢ dau
3’ cia mARN. Trén méi mARN c6 thé c¢d nhiéu bo ba AUG nhung chi ¢c6 mot bo ba 1am nhiém vu
mo dau dich ma.

- Trong qua trinh dich m&, bo ba dbi ma cua tARN khép bd sung va nguoc chiéu véi bo ba ma sao
trén mMARN

*Mé rong : Diéu hda hoat dong gen : 1a diéu hoa luong san pham duoc gen tao ra.

- O sinh vat nhan so, sy diéu hoa hoat dong cua gen la diéu hoa qua trinh phién ma theo mé hinh
operon, dién hinh 12 operon Lac.
a. CAu trdc cua operon Lac: ¢d 3 thanh phan 1a ving khoi dong (P), ving van hanh (O), cac gen
cautric Z,Y, A.
- Vung khai dong 1a vi tri dé enzim ARN polimerazaza gan vao dé khoi dong phién ma.
- VUing van hanh 1a noi chat e ché (protein wc ché bam vao) dé kiém soat phién ma.
- Gen cau trdc tong hop protein, tré thanh enzim chuyén hoa va st dung duong lactozo.
b. Gen diéu hoa (Khdng thudc operon) thuong xuyén tong hop ra protéin e ché, protéin tc ché
bam 1én ving van hanh (viing O) dé ¢ ché phién ma.
- Operon khong phién ma khi: Chat wrc ché bam vao ving van hanh (viing O), hoic khi c6 dot
bién lam mat ving khai dong (P) caa operon.
- Operon phién ma khi: Vung van hanh (O) dugc ty do va vung khoi dong (P) hoat dong binh
thuong.
- Piéu hoa hoat dong cuia gen & sinh vat nhan thuc thi dién ra & nhiéu cap d6 va phuc tap hon sinh
vat nhan so.




Il. PHIEN MA

Nontemplate strand
RNA polymerase \

Ribonucleotide

Template strand

Direction of transcription
1.C4u trdc va chire niing ciia cac loai ARN

- mARN:

+ Gom maot mach polynucleotit, mach thang

+Pau 5’ ¢6 trinh tu nucleotit dic hiéu ( khéng duoc dich ma ) gan codon mg dau dé riboxom nhan
biét va gan vao

+Mang thong tin di truyén cau tric chudi polypeptit

- tARN :

+ Mach don x¢ 3 thuy, thuy gitra mang anticodon

+ Pau 3’ mang axit amin dén ribosome tham gia dich ma

- rADN : La 1 mach polynucleotit dang mach don hoac quan lai nhu tARN va ciing 14 thanh phan
cAu tao riboxom.

2.Co ché phién ma

-Khai niém : Phién ma I1a quéa trinh tong hop ARN duya trén mach khudn 1a ADN hay con duoc goi
la qua trinh tong hop phan tir ARN tir mach ma gbc cua gen. Ban chét caa qué trinh phién mi 1a
truyén dat thong tin trén mach ma gdc sang phan tir ARN.

-Ddi twong xay ra phién ma : Virus c6 vat chat di truyén 1a ADN mach kép, vi khuan va sinh vat
nhan thuc.

-Quié trinh phién ma dién ra & trong nhan té bao, tap trung tai ki trung gian gitra hai lan phan bao,
lc NST thao xoén.

3.Dién bién qua trinh phién mé :

- Bwéc 1. Khdi dau:

Enzym ARN p6limeraza bam vao viung diéu hoa lam gen thao xoan dé 16 ra mach goc c6 chiéu 3°—
5’ va bat dau tong hop mARN tai vi tri dic hiéu.

- Buéc 2. Kéo dai chuéi ARN:

Enzym ARN pélimeraza truot doc theo mach gdc trén gen c¢6 chidu 3’ — 5° va gin cac nucléotit
trong méi trudng ndi bao lién két v6i cac nucluotit trén mach gde theo nguyén tic bd sung:Agde -



Umoi truong, Tgde - Amoi truong, Ggde — Xméi truong, Xgde — Gmai truong. VUng nao trén gen
vura phién ma xong thi 2 mach don cia gen dong xodn ngay lai.

- Buée 3. Két thiic:

Khi enzym di chuyén dén cubi gen, gap tin hidu két thuc thi qué trinh phlen ma dung lai, phan tur

ARN duogc giai phong. Do gen ¢ sinh vat nhan

so €6 vung méa hoa lién tic nén mARN sau phién
mi dugc dung truc tiép 1am khuon téng hop
protéin. O sinh vat nhan thyc, do ving mi héa ciia
gen khong lién tuc nén mARN sau phién ma phai
ct bo cac doan intron, ndi cac doan éxon tao
mARN trudng thanh r01 di qua mang nhén ra té
bao chat lam khuon téng hop protéin.

- Két qua :1 1an phién ma 1 gen téng hop nén 1
phan tr mARN, ¢6 trinh ty gidng voi mach bd
sung nhung thay T bang U.

- Y nghia : hinh thanh cac loai ARN tham gia tryc
tiép vao qua trinh sinh tong hop protéin quy dinh
tinh trang.

So d6 h¢ théng kién thirc :
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I11. Dich ma

1.Khai niém: Dich m4 la qué trinh tong hop chudi polipeptit hinh thanh protein va 1 giai doan

ké tiép sau phién mé, dién ra o té bao chat.

2.Dién bién ciia co ché dich ma



Ribosome : A
minoacyl
( A | tANA
Anticocon ,’ / Message

Codon \¢ AUG GUU GGC GAU AGLU UUC CGA AAA UGA (Messen
fMet __val Gly Asp  Ser Phe Arg Lys Stop RNA

o Peptice bond

AUG GUU JGGC GAU AGU UUC CGA AAA UGA
fMet__Val Gly Asp Ser Pha Arg Lys Stop

CGA UGA
Arg Step

Cleavage and release

Release
factor

GuUU GGC GAU AGU UUC CGA AAA UGA
fMet Va Gly Asp Ser Phe Arg —Lys—Stop

a) Hoat hda axit amin :

-Nho cac enzim dic hiéu va ning lugng ATP, cac a.a dugc hoat hda va gan voi tARN tuong tng tao
thanh phac hop a.a — tARN.
- So dd hoa: aa+ ATP — aa -ATP (aahoathéa) — phuc hop aa - tARN.
Enzim
b) Tong hop chudi Polipeptit :

- Budc 1: Mo dau
+ Dau tién, tiéu phan bé cua riboxom tiép xdc véi mARN tai vi tri dic hiéu c6 ma AUG.
+ aa — tARN mang aa m& dau metionin ( ¢ sinh vat nhan thyc ), hoac foocminmetionin ( & sinh
vat nhan so ) tién vao mARN bo sung md mo dau theo NTBS ( A-U; G- X).
+ Tiéu phan Ién cua riboxom lién két vai tiéu phan bé tao thanh riboxom hoan chinh.
- Budc 2: Kéo dai chudi Polipeptit
+ Tiép theo, aal-tARN gan vao vi tri bén canh, bo 3 d6i ma cta n6 ciing khép véi bo 3 cua axit
amin tha nhat trén mARN theo NTBS.
+ Enzim xUc tac tao thanh lién két peptit giira axit amin m¢ dau va aal (Met-aal). Riboxom dich
chuyén di 1b6 3 ddng thoi tARN duoc giai phong khoi riboxom.
+ Tiép theo, aa2-tARN lai tién vao riboxom, qua trinh ciing dién ra nhu d6i véi aal.



+ Qua trinh ¢ tiép tuc tiép dién cho dén cudi phan tor MARN.
-Buéc 3: Két thic

+ Khi riboxom tiép xtc véi ma két thic (UAA,UAG,UGA) thi qué trinh dich ma dirng lai.

+ Riboxom tach khoi mARN, giai phong chudi polipeptit.

+ Axit amin mé dau bj cat khoi chudi polipeptit tao Pr ¢ ciu tric hoan chinh.

* Co ché phan tir ctia hién twong di truyén:
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B. PHAN BAI TAP
1. Bai tap ADN

Bai 1: Cho biét mot phan tir ADN, sé nucleotit (nu) loai A bang 100000 nu chiém 20% tong sé

nucleotit.,
a. T|'nh‘ so nucleotit thugdc cac loai T, G, X.
b. Chiéeu dai cua phan tir ADN nay la bao nhiéu um.

Bai 2: Cho biét trong mot phan tir ADN, s6 nu loai G 1a 650000, s6 nu loai A bang 2 1an s6 nu loai G.
Khi phan tir nay tu nhan doi (1 1an), nd s& can bao nhiéu lan nu tu do trong méi trueong ndi bao ?
Bai 3 : Mot nu ¢o chiéu dai 0,408 pum va c6 hiéu so gitta nu loai G véi loai nu khac 1a 10% s6 nu cua

gen.
a. Tim khoi lwong cua gen. Biet khoi lirong trung binh cua mét nu la 300 dvC
b. Ty 1¢ % va so luwong tung logi nu cua gen.

c. Tinh so lién ket hidro cua gen.



Bai 4: Mot gen c6 phan tir luong 13 480.103 dvC. Gen nay c6 téng nu loai A va mot loai nu khéc 1
480 nu.

a. Tinh sé nu ting logi cia gen.

b. Gen néi trén gom bao nhiéu chu ki xodn.

Bai 5: Mot gen cd chiéu dai 5100A0, trong d6 nu loai A chiém 20%.

a. So lrong tirng logi nu ciza gen bang bao nhiéu?

b. Khi té bao nguyén phdn 3 dot lién tiép doi héi méi truong ndi bao cung cdp ting logi nu bang bao
nhiéu?

c. Tinh s¢ lién két hidro cia gen.

d. Tinh s lién tiép céng hda tri cua gen.

2. Bai tap ARN

Bai 1: Cho biét trong mot phan tr mARN, ty 1é pham tram céc loai 1a: U = 20%, X = 30%, G = 10%.
Hay xac dinh ty I¢ phan trim cac loai nucleotit trén gen da tong hop nén mARN d6.

Bai 2: Mot mARN cé U = 5000nu, chiém 20% tong sb nu trén mARN. Hay tinh chiéu dai cua gen
quy dinh ciu tric cia mARN do.

Bai 3: Mot gen cd chiéu dai 12 0,306 micromet, trai qua 2 1an sao mé lién tiép.

a. Tinh s6 lwong nu méi trwong cung cap cho qua trinh sao ma noi trén.

b. Tinh sé lién két cong hoéa tri duroc hinh thanh trong cac phan tiz ARN khi gen trdi qua 2 lan sao ma
trén.

Bai 4: Xét 2 gen trong mot té bao :
-Gen 1 c6 A =600nu va G = 3/2A. Mach khuon cua gen nay c6 A =225 nu, G = 475nu.
-Gen 11 ¢6 chiéu dai bang phan nita chiéu dai gen I va sé lién két hidro giira cac cap A — T bang 2/3 s6
lien két hidro cua cap G — X. Trén mach khudén mau caa gen 11 ¢ A = 180nu, G = 200nu.
-Gen I va gen II déu thuc hién 2 Ian nhan d6i, mdi gen con tao ra tiép tuc sao ma 3 lan.

a. Tinh s6 lwong ting logi nu trén moi mach don cua ting gen.

b. Tinh sé lirong tirng logi nu ciia méi phan tir ARN.

c. Tinh s6 lwong ting logi nu méi trong cung cdp cho quéa trinh sao ma noi trén.

** Néu cac ban chua ndm rd dugc phuong phap lam bai thi TGB ¢0 tai liéu bo sung dé cac ban tham
khao céc bai va vi du cu thé: https://tuhoc365.vn/document/phuong-phap-giai-bai-tap-adn-arn-cau-
truc-va-chuc-nang/

3. Bai tap phién ma
a) Phuong phap giai nhanh cau hoi i thuyét

- Gen ¢6 2 mach nhung ludn ludn chi c6 mot mach duge dung lam khuén dé tong hop ARN.

- Phién ma chi c6 enzym ARN pdlimeraza xuc tac. Do d6, ARN pdlimeraza vira ¢6 chirc nang thao
xoan ADN, vira ¢ chtrc ning tong hop mach pdlinucléotit mai.

- Vi ma di truyén c6 tinh dac hiéu cho nén véi mot loai phan tir mARN thi lubn tong hop duoc 1 loai
chudi polipeptit.

- Vi ma di truyén cd tinh thoai héa cho nén khong thé dua vao trinh tu cac axit amin dé suy ra trinh tu
cac bo ba trén mARN.

- Néu bai toan cho mot doan mach ADN thi cé thé dua vao bo ba mé dau hoic bo ba két thic dich ma
dé suy ra mach nao la mach géc.

b) Céc luu y dé giai nhanh vé diéu hoa hoat dong gen


https://tuhoc365.vn/document/phuong-phap-giai-bai-tap-adn-arn-cau-truc-va-chuc-nang/
https://tuhoc365.vn/document/phuong-phap-giai-bai-tap-adn-arn-cau-truc-va-chuc-nang/

- O trong operon Lac, cac gen Z, Y, A ¢6 chung mét co ché diéu hoa (c6 chung vung khoi dong, ving
van hanh) cho nén sé 1an phién ma bang nhau, sé 1an dich m4 bing nhau.
- Mot dot bién ¢ gen Z, gen Y hoic gen A thi khdng 1am anh huéng dén sé 1an phién mé, sé lan dich
mé& cuia cac gen Z, Y, A. Chi khi viing P hoac viing O cua operon Lac bi bién d6i thi méi anh huong
dén sb lan phién ma caagen Z, Y, A.
- M6t dot bién & gen diéu hod (gen R) déu anh hudng dén kha ning phién ma cua cac gen Z, Y, A.
Néu dot bién 1am cho protéin tc ché bam chat vao ving O thi cac gen Z, Y, A mét kha ning phién
ma4; Néu dot bién 1am cho protéin e ché khong bam dugc vao ving O thi cac gen Z, Y, A lién tuc
phién ma.
-Ngoai ra, cac ban c6 thé tham khao tai liéu thém & cac duong link bén dudi va 1 trong cic phuong
phap giai khac :
-https://tuhoc365.vn/document/phuong-phap-giai-nhanh-dich-ma-phien-ma/
- https://vietjack.com/tai-lieu-mon-sinh-hoc/phuong-phap-giai-bai-tap-phien-ma-va-dich-ma.jsp
-https://toploigiai.vn/cac-dang-bai-tap-sinh-12-bai-2-phien-ma-va-dich-ma

-https://hoc247.net/sinh-hoc-12/bai-2-phien-ma-va-dich-ma-11645.html

4. Bai tap dich ma:
https://loigiaihay.com/de-thi-30-bai-tap-tinh-toan-phien-ma-va-dich-ma-exam83412.html
https://loigiaihay.com/de-thi-30-bai-tap-phien-ma-va-dich-ma-muc-do-kho-phan-2-exam83406.html
https://toploigiai.vn/cac-dang-bai-tap-sinh-12-bai-2-phien-ma-va-dich-ma
http://duhocykhoa.edu.vn/phuong-phap-giai-bai-tap-ve-phien-ma-va-dich-ma/



https://tuhoc365.vn/document/phuong-phap-giai-nhanh-dich-ma-phien-ma/
https://vietjack.com/tai-lieu-mon-sinh-hoc/phuong-phap-giai-bai-tap-phien-ma-va-dich-ma.jsp
https://toploigiai.vn/cac-dang-bai-tap-sinh-12-bai-2-phien-ma-va-dich-ma
https://hoc247.net/sinh-hoc-12/bai-2-phien-ma-va-dich-ma-l1645.html
https://loigiaihay.com/de-thi-30-bai-tap-tinh-toan-phien-ma-va-dich-ma-exam83412.html
https://loigiaihay.com/de-thi-30-bai-tap-phien-ma-va-dich-ma-muc-do-kho-phan-2-exam83406.html
https://toploigiai.vn/cac-dang-bai-tap-sinh-12-bai-2-phien-ma-va-dich-ma
http://duhocykhoa.edu.vn/phuong-phap-giai-bai-tap-ve-phien-ma-va-dich-ma/

