CAU TRUC VA CHUC NANG CUA GENE

Giang vién: ThS. BS. Ha Thi Minh Thi, B6 mén Di truyén Y hoc, truong Dai hoc Y khoa
Hue, Pai hoc Hué.
Muc tiéu:

- Trinh bay duoc thanh phan hod hoc va cau trac khong gian ctia DNA.

- Trinh bay duogc ciu tric ciia gene.

- Trinh bay dugc céc qua trinh nhan d61 DNA, phién ma, dich ma.

Mé dau:

Su song tily thudc vao kha nang luu trir, kh6i phuc va dich thong tin di truyen cua té
bao. Nhirng théng tin di truyen nay rit quan trong cho su kién tao va duy tri co thé sbng.
Thong tin nay dugc truyén tir mot té bao sang té bao chi em cua nd qua phan bao, va dugc
truyén tir mot thé hé ca thé sang thé hé tiép theo qua nhiing té bao sinh san cta ca thé. Nhiing
thong tin di truyén duoc luu giir trong mdi té bao séng nhu 13 nhiing gene ciia nd. Gene duoc
xem 1a don vi co ban cua sy di truyén, chta dung thong tin quy dinh nhing déc diém cua loai
cling nhu nhimg dic diém riéng biét cua timg ca thé.

Phan tir DNA dugc xem 1a mot phén tir ddc biét 1y thu trong su séng. Chirc ning va ciu
tric cua nod lién quan mat thiét v6i nhau. Phan tr DNA mang gene va c6 kha nang tu nhén doi
dé dam bao thong tin di truyen duoc truyen tir thé hé té bao nay sang thé hé té bao khac. Té
bao str dung thong tin di truyén nay dé tong hop nén protein. Dé thyc hién dugc diéu nay phai
c6 hai qua trinh xay ra 1a phién ma (tong hop RNA tir DNA theo nguyén tic b sung) va dich
mi (tong hop protein bang cach sir dung thong tin di truyén di dugc phién ma trén RNA).

Trong pham vi mot bai giang duoc dung cho ddi twong 1a sinh vién Y1, truong Pai hoc
Y khoa, voi thoi lugng 2 tiét, chiing t6i chi trinh bay nhimg nét co ban vé cu triic hoa hoc
ciia DNA, cac thanh phan cdu tric ctia gene, qué trinh nhan d6i DNA, qua trinh phién ma,
dich ma va su diéu hoa biéu hién gene.

Noi dung bai gidng:

1. DNA (deoxyribosenucleic acid)
1.1. Thanh phéin héa hoc va ciu triic khéng gian ciia DNA
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hydro) va gitta guanine voi cytosine (lién két voi nhau bang 3 cau ndi hydro). Mdi tay thang
bat dau tir vi tri 5°, ket thic & vi tri 3' cua phan tir dudong deoxyribose va hai tay thang di
nguoc chiéu nhau.
1.2. Hién twong cuén xoin ciia DNA

Tong ghiéu dai cia DNA trong mot ‘té' bao khoang 2 mét. Do d6, dé c6 thé nam gon
trong nhan t€ bao, DNA phai cudn lai ¢ nhiéu mirc d¢ khac nhau.

- Nucleosome: Tao thanh bdi cac doan DNA véi chiéu dai tir 140 dén 150 cap base

(base pair: bp) cuén quanh mét 161 protein histone. Cac nucleosome ndi voi nhau bang mot
doan DNA khoang 20-60 bp.

- Solenoid: Khoang 6 nucleosome cudn lai thanh mét solenoid.

- Quai chromatin (chromatin loop): cac solenoid cuén lai thanh cac quai chromatin, dai
khoang 100.000 bp (100 kb). Cac quai nay dugc gan véi mét khung protein.

Bing cach ndy DNA c6 thé gidam chiéu dai xudng khoang 10.000 lan so véi chiéu dai
cda no trude khi cudn xoan.
1.3. Qua trinh nhan doi cia DNA

Su nhan d6i cia DNA khi té bao phan chia gitip tao ra cac ban sao chinh xac ciia DNA
cho cac té bao con, dam bao cho viéc duy tri vat chat di truyén 6n dinh qua céc thé hé té bao.

Sy nhan d6i cia DNA bat dau bang viéc pha v& cac lién két hydro yéu giira cac base,
lam tach_ chu triic kép ciia DNA thanh 2 mach don. Mdi soi don s& dong vai trd nhu mot
khudén mau (template) va cac base cuia mach don s€ lién két v6i cac base cua cac nucleotide tu
do theo nguyén tic bo sung giiip qua trinh nhan doi dién ra chinh xac. Bang cach nay sau khi
hoan tat qué trinh nhan d6i moi DNA sé gom c6 mdt mach don cli va mot mach mdi dugce
tong hop. Phan tir DNA méi nay c¢6 ciu triic gibng hét DNA ban dau.

Qua trinh nhan doi cua DNA duogc xuc tac boi nhiéu loai enzyme khac nhau, trong do
DNA polymerase la mdt enzyme quan trong phuc vu cho qua trinh nhan doi. DNA
polymerase di chuyén doc theo soi don DNA tir dau 3’ dén dau 5° va gin cac nucleotide tu do
theo nguyén tic bo sung vao soi don DNA bang cach gin ching vao dau 3’ cua chudi
polynucleotide dang dugc tong hop. Do d6 soi DNA don méi ludn ludn duoc hinh thanh theo
chiéu tir 5° dén 3’. Qu4 trinh nhan d6i trén 2 mach ctia phan tr DNA me sé& dién ra theo hai
chiéu ngugc nhau, mdt mach dién ra su téng hop lién tuc, mach kia dién ra su téng hop gian
doan. Can luu y, @& DNA polymerase hoat dong tong hop nén chudi polynucleotide, trudc
tién phai c6 enzyme khéc tong hop nén mot doan mdi ngin.

Ngoai viéc gin cac nucleotide, enzyme DNA polymerase con thuc hién viéc kiém tra
xem mdt nucleotide méi co bd sung chinh xac voi nucleotide trén mach khudén mau khong,
néu khong thi nucleotide nay sé& bi loai bé va thay bang mot nucleotide khac. Qua trinh nay
gitip dam bao cho sy nhan déi ctia DNA dién ra mot cach chinh xac.

Tbc d6 nhan d6i cia DNA khoang 40-50 nucleotide/gidy. Téc do nay chdm hon nhiéu
so voi toe d0 nhan déi ¢ vi khuan véi 500-1000 nucleotid /giay. Dé ¢6 thé thuc hién nhan d6i
mot cach nhanh chéong (mot vai NST c6 khoang 250 tri¢u nucleotide), su nhan doi xay ra tai
nhiéu diém khac nhau trén DNA, nhitng vi tri ndy dwoc goi la cac diém gbc nhan doi
(replication origins). Cach nhan d6i nhu vay sé tao ra nhiéu chd tach trén chudi DNA, nhiing
chd d6 duoc goi 1a cac vong nhan déi (replication bubble) va phia xay ra huéng phat trién su
nhan doi cia vong nhan doi nay dugc goi 1a chac nhan doi (replication fork)

2. Ciu triic clia gene va genome

Gene 1a mot trinh ty nucleotide trong phan tr DNA, hoat dong nhu mét don vi chirc
nang dé san xuat protein, RNA cau tric, hoac RNA xuc tac. O ngudi, genome gom khoang 3



ty cdp nucleotide chira tir 30.000-40.000 gene cdu truc (gene mi héa cho RNA hodc cac
protein).
2.1. Cac intron va exon

CAu trac gém cac intron xen k& véi cac exon cua gene 1a mot dac diém dé phan biét
gitta DNA cua sinh vat eukaryote va prokaryote. Cac intron chiém phan 16n trong cau truc
hau hét cac gene cua co thé eukaryote. Chi cac exon mdi mang thong tin di truyén ma hoa.
Cau truc chi ti€t cia gene dugc mo ta ¢ hinh 2.
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Hinh 2: CAu tric chi tiét ciia mjt gene

2.2. Cac logi DNA trong genome

Mic do DNA mang thong tin mi hoa cho cic protein nhung trong thuc té chi ¢ it hon
5% trong so 3 ty cap nucleotide trong genome cua nguoi thuce sy lam chirc nang nay, con lai
phan 16n vat li¢u di truyén chua dugc biét chuc nang. Ngudi ta chia DNA thanh cac loai sau:
2.2.1. DNA doc ban (single-copy DNA)

DNA doc ban chiém khoang 45% genome va gérp cac gene ma hoa cho cac protein.

Cac doan DNA loai nay chi duoc thay mét lan duy nhat (hoac vai lan) trong genome. Tuy
nhién phan ma héa cho protein chi chiém mdt phan nho trén loai DNA nay ma théi, phén l6n
con lai la cac intron hodc la cac doan DNA nam xen gitta cac gene.
2.2.2. DNA lap (repetitive DNA)

i DNA lap chiém ‘55% con lai cua genome, day la cac doan DNA duoc lap di 1ap lai co
the Ién td1 hang ngan lan trong genome, c6 2 loai chinh:
2.2.2.1. DNA v¢ tinh (satellite DNA)

Loai DNA nay chiém khoang 10% genome va tap trung ¢ mot sO ving nhat dinh trén
nhiém sic thé, & d6 chung sip xép nbi dudi nhau, céi nay tiép theo cai kia. DNA vé tinh dugc
chia thanh 3 loai nho:

- DNA vé tinh alpha: ¢6 kich thuéc 171 bp, 1dp di lap lai nhidu lan v6i chiéu dai hang
triéu bp hodc hon. Loai nay dugc thay canh tdim dong ctiia NST.

- DNA tiéu vé tinh (minisatellite DNA): c6 kich thudc tir 14 - 500 bp, lap di lap lai vé6i
chiéu dai khoang vai ngan bp.

- DNA vi vé tinh (microsatellite DNA): c6 kich thudc tir 1 - 13 bp, lap di lap lai véi téng
chic¢u dai khong qua vai tram bp.

Hai loai DNA tjéu va vi vé tinh c6 sy khac nhau rt 16n trong chiéu dai gilta nguoi ndy
voi nguoi khac va diéu nay lam ching tr¢ nén rat hitu ich trong viéc 1ap ban d6 gene. DNA
tiéu v¢ tinh va vi v¢ tinh duoc gép voi tan s6 trung binh la 1 trén moi 2 kb trong genome va
chung chiém khoang 3% genome.
2.2.2.2. DNA lap lai rdi rac



Loai DNA nay chiém khoang 45% genome, gém 2 loai:
- Cdc yéu t6 rdi rdc cé kich thude ngdn (SINEs: short interspersed elements): kich
thude tir 90 - 500bp.

- Cdc yéu t6 rdi rac cé kich thuée dai (LINEs: long interspersed elements): kich thudc
7.000 bp

3. Qui trinh truyén thong tin di truyén tir gene dén protein

Phéan tir DNA duoc hinh thanh va nhin déi trong nhéan té bao, trong khi d6 qua trinh
tong hop protein dién ra tai bao twong. Vi vay, thong tin di truyén chira dung trong DNA phai
dugc chuyén tir nhan ra bao tuong, ro61 dich ma thanh protein. Co6 hai qua trinh tham gia vao
viéc truyén thong tin tir gene dén protein 1a phién ma va dich ma.
3.1. Qua trinh phién ma

Phién mi (transcription) 1a qué trinh tong hop RNA tir khuén mau DNA.

RNA ciing 1a mot loai acid nucleic c6 cdu trac twong ty DNA véi cic phan tir duong,
nhom phosphate va base. Tuy nhién, thay cho duong deoxyribose la duong ribose, va thay
cho thymine la uracyl. Uracyl c6 cdu triic tuong tu thymine nén co thé bét cip voi adenine.

Mot diém khac biét quan trong ntra [a RNA thuong chi c6 cAu tric mach don thay vi mach
kép nhu DNA.

3.1.1. Cdc budrc trong qua trinh phién ma

- Bit dau phién mé, enzyme RNA polymerase II s& gin vao mot doan DNA nam phia
trén gene goi 1a vi tri khdi dong (promotor site). Dudi su xuc tac clia enzyme ndy cau
triic xoan kép cua mot doan DNA s& dugc tach doi va mot trong hai mach cua DNA s¢€
dong vai tro ciia ban khuon dé tong hop mRNA. Vi tri khoi dong dong vai trd quyét
dinh mach nao s€ tr¢ thanh mach khuon trong viéc téng hop mRNA.

- Trén mach khudn, RNA polymerase sé& di chuyén theo chiéu tir 3> &én 5’ va cho phép
lap ghép cac ribonucleotide theo nguyén tic bd sung theo chidu tir 5° dén 3’ voi cac
base trén mach khuon theo cach thirc twong tu nhu trong qua trinh nhan déi cia DNA
nhung base thymine duoc thay bang uracyl.

- Sau khi qua trinh tong hgp RNA dugc bat dau, dau 5° cua phan tir RNA dang dugc
tong hop s& dugc gin thém mot nucleotide guanine dd dugc thay doi vé mat hoa hoc
goi 12 “ miil 5. Miii 5° gifip ngin can sy giang hoa ciia RNA trong qué trinh tong hop
va gitp chi dinh vi tri bat dau qua trinh dich ma cia mRNA.

- Qua trinh phién ma duogc tiép tuc cho toi khi RNA polymerase doc t6i mot doan
nucleotide goi la trinh ty két thuc (termination sequence). Khi dén vi tri nay mot doan
gdm tir 100 dén 200 adenine s& dugc gin vao dau 3’ cia mRNA, cdu tric nay duoc
goi 1a dudi poly-A (poly-A tail). Pudi poly-A c6 vai tro gitt cho phan tor RNA duogc
hang dinh va khong bi giang hoa khi vao trong bao twong. Khi dén vi tri két thuc,
RNA polymerase tiép tuc phién ma trén chudi DNA thém vai ngan base nita. Tuy
nhién, trén mRNA doan base thém phia sau dudi poly-A s& bi mat di.

- Cudi cing RNA polymerase sé& tach khoi chudi DNA, giai phong phan tir RNA véi
cAu trac chudi don, phan tir ndy dugc goi la phan tir RNA nguyén thuy.

O nguoi, trén mot $b gene cO thé c6 nhiéu vi tri khoi dong khac nhau. Do d6, gene co
thé duoc bat dau phién méi & cac vi tri khac nhau. Diéu nay cho phép véi cung mot gene cd
thé ma hoa cho cac protein khac nhau & cac mo khac nhau.

3.1.2. Diéu hoa su biéu hién cua gen



Mic du tit ca té bao cua co thé déu mang trinh ty DNA gidng nhau, nhung hoat dong
phién m3 cua cac gene khong giéng nhau.

Mot sd gene duoc phién ma trong tit ca cac té bao cua co thé, ching dugc goi 1a cac

“gene quan gia” (housekeeping gene) chiu trach nhiém ma hoa cho cac san pham cén thiét
cho su ton tai va chuyén hoa ctia té bao. S5 nay chi chiém mot ti 18 rat nho trén DNA. Trong
khi do, da s gene chi hoat dong ¢ cac md dac hiéu va ¢ nhiing thoi diém nhét dinh do d6 tao
nén tinh dac thu cho tirng loai té bao, loai md khac nhau va qua do san xuét ra céc loai protein
khéc nhau.

Nhiéu loai protein khac nhau tham gia vao qua trinh phién ma. Mot s6 can thiét cho moi
qua trinh phién ma dugc goi la cac yéu té phién ma tong quat (general transcription factors).
Mot s6 chi hoat dong & mot s6 gene nhat dinh vao nhiing giai doan nhit dinh trong qué trinh
phat trién dugc goi 1a céc yéu té phién ma dic hiéu (speciﬁc transcription factors).

Nhimng yéu t6 phién ma téng quat cho phép gan RNA polymerase vao doan DNA dac
hiéu nhur doan TATA va nhiing doan khac dé bat dau qua trinh phién ma trén ving khoi dong.

Hoat dong phién mé cia cic gene dic hidu c6 thé dugc gia ting dang ké bang cach
tuong tac voi cac doan DNA duogc goi la tac nhan thac day (enhancer), ddy la nhiing doan co
chiéu dai khoang vai ngan nucleotide nam & phia truéc hodc sau gene. Tuy nhién nhimg tac
nhan nay khong tuong tac truc tiép voi cac gene ma thay vao d6 ching dugc gin voi cac yeu
t6 phién ma dac hiéu duge goi 1a cac tac nhan hoat hoa (activator). Nhimg tic nhén nay dén
phién n6 lai gan véi tic nhan phién ma dic hiéu thir hai goi 1a cac tac nhan dong hoat hoa (co-
activator), cac tac nhan nay mdi that sy gin v6i phtc hop cac yéu td phién ma tong quéat noi
trén. Chudi tac dong nay bat dau tir tic nhan thic ddy dén tac nhan hoat héa dén tac nhan
ddng hoat hoa rodi dén phirc hop phién ma tong quat va cudi cung 1a dén ban than cua gene
lam gia tang toc d6 phién mi cia cac gene ddc hiéu ¢ nhimng thoi diém nhét dinh.

Trong khi cac tac nhan thic day giup gia ting hoat dong phién ma cta cac gene thi cac
doan DNA khac c6 tén 1a cac tic nhan kim him (silencer) lai e ché hoat dong phién ma cia
gene thong qua kiéu tac dong tuong tu.

3.1.3. Sw cdt noi gene (gene splicing)

Phan tir mRNA nguyén thuy duoc sao ra tir mach khuén & trén gene theo nguyén tic bd
sung. O co thé eukaryote, trudc khi phan tr mRNA nay di ra khoi nhan, cic enzyme cta nhan
té bao s& cat cac intron di ddng thoi ndi cac doan exon lai voi nhau dé bién mRNA nguyén
thuy thanh mRNA truéng thanh (mature mRNA). Phan tr ndy sau d6 s€ dugc dua vao bao
tuong.

Mot vai gene ¢ cac vi tri cat thay doi (alternative splice sites), diéu nay lam cho mot
phan tir mRNA nguyén thily co thé bi cat theo nhiéu kiéu khac nhau dan dén viéc tao ra cac
san pham protein khac nhau tir cing mot gene.

3.2. Ma di truyén

Cac protein duoc cdu tao tir 1 hodc nhiéu chudi polypeptide. M&i chudi polypeptide
duoc céu tao tir cac don vi cdu triic co ban 1a cac acid amine. Co thé c6 20 loai amino acid
khac nhau, trinh tu clia cac amino acid nay trong chudi polypeptide dugc quy dinh béi trinh ti
nucleotide cua gene.

MJi amino acid dugec ma héa boi mot codon gom ba nucleotide ké nhau trén DNA hay
la trén mRNA sau khi phién ma. Véi 4 loai nucleotide khac nhau s€ c6 64 codon khac nhau
boi thanh phan va trat ty ciia cac nucleotide, trong sd nay c6 3 codon két thuc (stop codon)
UAA, UAG va UGA c6 nhiém vu bao hidu chdm dirt viéc tong hop chudi polypeptide. Trong
s6 61 ma con lai c6 nhiéu codon cting mi héa cho 1 amino acid, hién twong nay dugc goi 1a
hién tugng thodi héa ma (degeneration).



VITRI 1 VITRI2 VITRI 3

(dau 5" U C A G (dau 3")
U Phe Ser Tyr Cys U
U Phe Ser Tyr Cys C
U Leu Ser STOP STOP A
U Leu Ser STOP Trp G
C Leu Pro His Arg U
C Leu Pro His Arg C
C Leu Pro Gln Arg A
C Leu Pro Gln Arg G
A Ile Thr Asn Ser U
A Ile Thr Asn Ser C
A Ile Thr Lys Arg A
A Met Thr Lys Arg G
G Val Ala Asp Gly U
G Val Ala Asp Gly C
G Val Ala Glu Gly A
G Val Ala Glu Gly G

Bang 1: Bang mi di truyén
Ala: Alanine; Arg: arginine; Asn: asparagine; Asp: aspartic acid; Cys: cysteine; Gin:
glutamine; Gla: glutamic acid; Gly: glycine; His: histidine, Ile: isoleucine,; Leu: leucine; Lys: lysine;
Met: methionine,; Phe: phenylalanine; Pro: proline; Ser: serine; Thr: threonine; Trp: tryptophan; Tyr:
tyrosine; Val: valine.
3.3. Dich ma (translation)

Dich mi 14 qua trinh tong hop chudi polypeptide dia trén khuon mRNA. Qua trinh nay
can su tham gia ctia tRNA (transfer RNA: RNA véan chuyén) va ribosome.

- Phan tir tRNA véan chuyén 1a mot chudi RNA véi khoang 80 nucleotide ¢ hinh ba
nhanh. M&i phan tir tRNA s& gin 1 amino acid vao dau 3’ ctia n6 qua mot lién két
cong hoa tri. O dau kia cua phan tir tRNA 1a mét doan 3 nucleotide dugc goi 1a bd ba
dbi ma (anticodon). Trinh tw ciia cac nucleotide trong by ba dbi m3 s& bét cap voi mot
codon trén mRNA theo nguyén tic bd sung.

- Ribosome 14 noi xay ra qué trinh tong hop protein trong bao twong, duoc ciu tao tir
cac protein c6 hoat tinh enzyme va cac RNA ribosome (rRNA: ribosome RNA)

Trong qué trinh dich mé, ribosome gan vao vi tri khoi dau trén mRNA. Tai vi tri nay ¢
mot codon dac hi¢u 1a AUG ma hoa cho amino acid methionine, amino acid nay thuong duoc
tach khoi chudi polypeptide dang duge tong hop.

Ribosome s& gin tRNA vao bé mit ciia né dé su bat cip base c6 thé xay ra giita mRNA
va tRNA. Ribosome di chuyén doc theo phan tir mRNA tir codon nay dén codon khac theo
hudng tur 5° dén 3°. Khi qua dugc mot codon thi mot amino acid s€ dugc dich ma thong qua
su tuong tac gitta mRNA va tRNA. Trong qua trinh nay m0t enzyme cua ribosome s€ xuc tac
cho viéc hinh thanh céc lién két peptide giira cic amino acid ké nhau dan dén sy phat trién ctia
chudi polypeptide. Khi ribosome di dén codon két thic trén mRNA, sy dich mé va qua trinh
hinh thanh chudi polypeptide s& ngimng lai.

Pau amino (-NH2) ctia chudi polypeptide tuong tmg voi dau 5’ cia mRNA va nhoém
carboxyl (-COOH) tuong ung voi dau 3°. Khi hoan tit qua trinh dich ma, mRNA, ribosome,
chudi polypeptide s€ dugc tach roi nhau va chudi polypeptide s& dugc gidi phong vao trong té
bao chat.



Trude khi mot chudi polypeptide moi duge tong hop c6 thé bat dau thuc hién hoat dong
chtc ning, n6 thudng phai trdi qua mot s6 bién ddi. Nhitng bién dbi nay duoc goi 13 bién ddi
sau giai ma.

Su bién ddi nay c6 thé dién ra theo cac kiéu khac nhau. Chudi polypeptide c6 thé duoc
cit thanh cac doan nho hon hodc cac chudi polypeptide khac nhau duoc gan lai v6i nhau dé
tao thanh mdt phan tur protein 16n hon hodc cac chu01 bén carbohydrate dugc gin thém vao
chudi polypeptide v.v... Nhitng bién doi nay hét sure can thiét dé phan tir protein c6 dugc ciu
tric khong gian chinh xdc, gitp chung 6n dinh vé ciu tric va thuc hién cic chic niang sinh
hoc.

Phén bo thoi gian: 2 tiét
1. DNA: 35 phit, gom
- Thanh phan hoa hoc va cu trac khong gian cia DNA: 10 phut

- Hién tugng cudn x0dn ctiia DNA: 5 phut
- Quad trinh nhan d6i cua DNA: 20 phut.
2. Cdu triic ciia gene va genome: 10 phiit, gom
- Céc intron va exon: 5 phut
- Cac loai DNA trong genome: 5 phut
3. Qud trinh truyén thong tin di truyén tir gene dén genome: 45 phit, gom
- Quad trinh phién ma: 30 phut
- M4 di truyén: 5 phut
- Dich ma: 10 phut
Tém tit ndi dung bai gidng:
1. DNA

- Nhiém sac thé chira DNA mang gene. Gene la don vi co ban cua sy di truyén, anh
hudng 1én moi cau truc va chirc ndng cua co the.

- DNA 1a mot phan tir c6 cdu trac xoan kép. Thanh phan céu tao 1a 4 loai nucleotide:
adenine, thymine, cytosine va guanine. DNA dugc cudn xoan theo nhiéu muc do:
nucleosome, solenoid va quai chromatin.

- Su nhén d6i DNA dugc thuc hién dua trén nguyén tac bat cip base bo sung. Mdi mach
don cta phan tir DNA 1a khuon miu dé tong hop nén mach bd sung méi. Enzyme
quan trong trong nhén déi DNA la DNA polymerase. O nguoi, su nhan d6i DNA dién
ra dong thoi tai nhiéu diém khac nhau trén nhiém sic thé, d6 1a cac diém gdc nhan doi.

2. Céu triic ciia gene va genome

- Mot dic diém quan trong trong cdu tric ctia gene ngudi ciing nhu hau hét eukaryote 1a
¢o cac doan exon va intron xen k€& nhau.

- Trong genome nguoi, phan DNA mang thong tin ma hoa chi chiém dudi 5%. DNA
duoc chia lam nhiéu loai khac nhau 1a DNA ddc ban va DNA Idp (bao gom DNA vé
tinh va DNA 1p rai rac).

3. Qua trinh truyén thong tin di truyén tir gene dén protein

- Théng tin di truyén chtra dung trong DNA duoc truyén dén protein thong qua hai qua
trinh 1a phién ma va dich ma.

- Phién mi 1a qua trinh tong hop RNA dua trén khudn méu DNA. Enzyme quan trong

trong phién ma 1a RNA polymerase II. Co nhleu yéu t6 tham gia vao qua trinh phién
mi, bao gdm yéu t6 phién ma tong quat va yéu t6 phién ma dac hiéu.



- Khi phién ma két thuc, san pham tao thanh 13 mRNA nguyén thuy. Sau do, dién ra qua
trinh cit ndi gene: cit loai bo cac intron va ndi cic exon lai v6i nhau dé tao thanh
mRNA trudng thanh.

- Dich ma 1a qué trinh tong hop chudi polypeptide véi khuén miu 1a mRNA trudng
thanh. Trong d6 mdi codon trén mRNA gdm 3 nucleotide lién tiép s& ma hoa cho mot
amino acid. Qua trinh dich ma con c6 sy tham gia ctia tRNA va ribosome.

- Sau khi chubi polypeptide dugce tong hop xong, nd con phai tréi qua qua trinh bién dbi
sau dich ma dé dé tao thanh protein c¢6 cau trac 6n dinh va chirc nang sinh hoc.

Cau hoi on tap:

1. M0 ta cu trac xodn kép ciia DNA.

2. Néu nhiing dic diém co ban ciia qua trinh nhan d6i DNA.

3. Viét trinh tu ciia mach DNA duoc téng hop tir mach khuon mau sau day:
TCGAGATCTCGATT

Mo té chi tiét cau trac cia gene.

Thanh phan nao cta gene ma hod thong tin di truyén?

So sanh thanh phan hod hoc va ciu tric cia DNA va RNA.

Trong té bao, cac qua trinh nhan d6i DNA, phién ma, dich mi xay ra ¢ dau?
Néu nhimng dic diém co ban ciia qua trinh phién ma.

e A

Néu nhimng dic diém co ban ciia qué trinh dich ma.
10. Viét trinh ty DNA méd hoa cho chudi polypeptide sau: valine-tryptophan-lysine-
proline-phenylalanine-threonine.
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Gidi thich thuit ngir (Glossary)

Anticodon: bd ba d6i ma, gdm 3 nucleotide ¢ trén tRNA bat cip bd sung voi codon trén
mRNA.

bp (base pair): don vi ding dé do chiéu dai ctia DNA.

Chromatin (ighiéNm sdc chdt): gdbm protein (vi du cac histone) va acid nucleic ma tao nén
nhiem sac the.

Codon: mdt bo gom 3 nucleotide lién tiép trén DNA hodc mRNA dic hiéu cho mét acid amin.
Pudi poly-A: mot loat cac adenine dugc thém vao dau 3' cia mRNA sau phién ma.

Exon: nhimg phan ctia gene mé hod cho acid amin, va 1a thanh phan con lai sau khi mRNA
nguyén thuy dugc cat noi.

Gene: 1a don vi co ban ciia di truyén.



Genome: toan bd DNA cua mt co thé.
Intron: trinh ty DNA nim giita 2 exon. N6 van duoc phién mi thanh mRNA nguyén thuy

nhung sau d6 bi cat loai bo khoi mRNA trudng thanh.
Mii 5': mot nucleotide duoc bién doi (7-methylguanosine) duoc thém vao dau 5' cia mRNA
dang duoc phién ma.
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