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L&i n6i dau

bé gop phin doi méi ngi dunggido trinh Sinh bc phan t cia Trung tAmPao o Tir xa —Pui
hoc Hw theo hréng aip nhit kién thirc ding nhe phirong phap dy - hoc phi lp Wi doi twong
dac thu, ching téifd tham ¢u nhidu tai liéu va @ gang bién san gido trinh trén tinh thn dy.

Ngi dung gi&o trinh gm tdm clrong bao quat cac Kn thic co bin @ia Sinh e phan & ma
hoc vién va sinh viénia Trung tdm va cac #wng Pai hoc cin ndm viing dé cé thé vin dung 6t
vao trong cbng tac nghiénra va giing ey cia minh.

Chuong 1: Giu triic va chic ning aia cacdai phan i sinh hvc

Chuong 2: To chirc bg gen céc sinhdt

Chuong 3: Giu tric va chic ning aia gen

Chuwong 4: Tai hin aia cac ¥ gen

Chwong 5: Phién ma vaidh ma

Chuong 6: Piéu hda s biéu hién aia gen

Chuong 7: Cac bén déi cua bg gen

Chuong 8: Cac plrong phéap sinh bc phan t- va cdng ngh ADN tai 6 hop

M¢ dau moi chirong c6 plan gisi thiéu va muc tiéu gilip ngeoi hoc xacdinh cac chi dé chinh
can tim héu. Sau nii churong c6 plan Tom tit nham gidp ngoi hoc ndm mji dung khai quét da
chirong. Cwi cung |a plin Cau ki va Bai ip, W6i 15-25 cau rdi chuwong, yéu 6u ngroi hoc tp
vdn dung hiéu biét ciia minh vao gii quyét ching teréc khi sang chong mvi. Bdac biét, trong khi
bién san chdng tdi céfira thém phn Huong din Tra loi Cau Koi va Bai ip cubi mdi chuong cling
V6i mét 6 vdn dé lién quan thét yéu khac vao ptin Phu luc (dat 6 cwi séach) nlam gidp ngoi hoc
tra cizu, tham kkio cach lac va giii quyét van dé khi an.

Hy wng rang gido trinh nay &dap iing diroc nhu @u hoc tdp aia hpc vién va sinh vienamon
hoc von o rat msi va rat kho nay. Tuy nhién, vi khuéndgkbd hun nén rgt s6 chi dé khong tle dé
cdp sau ln trong sach nay. bh nia, Wi khd ning cé tun, chic chin sach khong thtranh khi
cAc sai sot trong khi bién gn. Ching tdi &t mong nlan duwoc sr phé binh va ohbdo aia quydong
nghiép va tun doc dé giéo trinhduwoc hoan ctinh hon trong kin in sau.

Hué, ngay 20 thang 24m 2012
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Chwong 1
CAU TRUC VA CHUC NANG
CUA CAC PAI PHAN T U SINH HQOC

Déi véi cac nghién €u sinh ke oo 3, bdn dai phan fr quan tong phii ké dén la cac cac axit
nucleic, protein, polysaccharide va lipid. Tuy nhi&én quariém aia sinh ¢ phan i, protein va
cac axit nucleic 1a hai ¥ hop chit quan tong nHit ma chi yéu l1a ADN va cac thanh ph aia
chang. VBc nghién ¢u ciu tric va clrc ning aia cac axit nucleic tic ar bat dau tir gira thé ky
XX. Vao nim 1944, O.T. Avery, MacLeod va McCartinldau tién ching minh ADN la it chit
mang théng tin di trudn. K& d6, sr kham pha ra 4u tric phanit ADN boi James Watson va
Francis Crick am 1953 cuing &i nhitng k¢ qua caa noda la nét trong ntieng sr kién khoa ke noi
bat nhit caa thé ky XX, dit nén ting cho s radoi va phéat #n aia di truyn hoc va sinh bc phan
1.

Trong chrong nay, chang taih leot tim hiéu cac vin dé sau: (i) Gu tric va clic ning dia
cac axit nucleic; (ii) Gu tric va clic ning aia protein; (i) Gu tric va clrc ning aia cac
polysaccharide va lipid; va (iv) Cac liédtkhoa e oo ban trong cac & théng $ng.

1. Ciu triic va chirc niang cia cac Axit Nucleic

1.1.Pai cwong Vé cac axit nucleic

Ngay nay ching tdéu biét ring vat chit di truyén hay [ gen @a cac sinh & trén traidat la
cacaxit nucleicma Hu hét 1a acid deoxyribonuclei¢ADN) va s mot sb it virus laacid ribonucleic
(ARN). Biéu nayda duoc ching minh qua céc thi nghm kinhdién noi tiéng, d6 1a: (i) Thi nghém
bién nap & vi khuan duogc thuc hién dau tién Wi Griffith (1928) va sawlé la nhém nghiéntu cia
Avery va éng sr (1944); (i) Thi nghdm cia Hershey va Chasethé thuc khuin T2; va (iii) Thi
nghiém cia Conrat va Singer virusdém thudc 14 (1956).

Céc axit nucleic |a rimg dai phan fr sinh e ¢6 tong lrong phant 16n véi thanh pln gdm
cac nguyén& C, H, O, N va P. Chindiroc ciu thanh i cacdon phan(monomer) - caaucleotide
cac don phan nay & véi nhau Bing cac lién kt phosphodiesterad thanh é&u tric da phan
(polymer) @i 1 cac chdi, mach hay si polynucleotide ciu tric & cip cia cAc phanat ADN va
ARN.

Vit chit di truyén c6 caalic tinh thét yéu sau:

(1) bic tinhthéng tin sinh he: N6 chra dung toan B théng tin di trugn cn thiét cho vitc
x&c dinh cu tric @a cac proteinfic thu @a mdi lodi (cac gen 4u trdc) vadiéu khién cac hat
dong sinh trrang, phan chia va & hoa € bao.

(2) bac tinhtai ban: D6 1a khi nang tr sao chép chinh xadam bao thong tin di trugn cia
thé hé sau gdng wi thé hé truéc.

(3) bic tinh hogt déng aia cac gen Cac gen trongdgen cé kh ning ©ng hop ra cac &n
phim 1a nhing phan & tham gia vao mi dong $ng cin ban cia € bao.Pé 1a cac qua trinh phién
ma, dch ma vaiiéu hoa hat dong aia cac gen.

(4) Bac tinhbién doi: PO la khi ning ki bién doi cua cac B gen tr cAc qué trinh khac nhau
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nhu @6t bién, tai 6 hop, cac ¥u t6 di truyén van dong. Chinh s bién déi nay to ra cac ngdn bién
di di truyén da chng va phong pht cho qué trinhoehoc va tén hoa éa sinh gbi ké tir khi sr sdng
bat dau hinh thanh trén tréiat cachday ching 3 ¥ rudi nam.

1.2. Giu tric ciza cac nucleotide

Pon vi ciu tric @ v cia cac axit nucleic la cac nucleotidediMiucleotide ¢m co: 1 baa
nito, 1 duong pentose, va 1 axit phosphoric.

Baz nito - thanh phn dic trang aia cac nucleotide - |a caop chit purine va pyrimidinedi
vong chra nito ¢6 tinh kém. ADN chia bbn loai bazy chinh laadenine(A), guanine(G), thymine
(T) vacytosine(C); trong ARN d@ing chra 4 lai nhu thé, chi khac lauracil thay chothymine(Hinh
1.1). Ngoai ra, trong ADN con céancac baz bi bién dbi chi yéu do s methyl ho& cac \i tri
khac nhau, viat 5-methylcytosine, 5-hydroxymethylcytosine, 7-mydgfuanine v.v. (Hinh 1.2).

buong pentosecia ARN laD-riboseva aia ADN la2'-deoxy-D-ribosgky hiéu D ch dang
duong quay phi truéc 4nh sang phanrc dé phan bét véi dang L quay trai khdng cé trong thanh
phin cia cac axit nucleioutnhién). Cac phanrtdudong naydéu cé du tric vong. Vi cac nguyér t
carbond day *ép lién uc nénduoc danh $ thir te c6 diu phiy tréndau, vi i C1', C2' chatén C5'
(Hinh 1.3).
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NH, NH, o) CH,

|

N CHy NF CH,OH N

Iy I 1L

o N o N H?MJ\“I N
H H

5-Methylcytosine 5-Hydroxymethylcytosine 7-Methylguanine



Hinh 1.2. M6t sb dang baa bi bién dbi cha yéu do sr methyl hoa.
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Hinh 1.3. (a) Ciu triic dia cac phanitduong ribose va deoxyribose.
(b) Gu tric dia ribonucleotide Adenine trong ARN.

Hai phéan & duong nay khac nhaw C2'; trong ribosedd la nhém hydroxyl va trong
deoxyribose 1a Bt nguyén i hydro. Tr cAc @c dudong khac nhau nayo ra hai lai nucleotide -
ribonucleotideva deoxyribonucleotide ciu tao nén hai lai axit nucleic khac nhau l1a ARN va
ADN. Cin dé y rang, trong cac phanrtduong nay cé baivtri quan tong cé clira nhém hydroxyl
(—OH) tr do, d6 1a: (i) nhém —OHb vi tri Ci c6 khi niang hinh thanh liénéd N-glycosid Wi géc -
NH cia cac baa dé tao thanh cac nucleoside; (i) nhém -@Hi tri Cs ¢ khi nang hinh thanh lién
két ester wi nhom phosphatéé tao ra cac nucleotide; va (iii) nhém —Qvi tri Cz c6 kha nang
hinh thanh lién & phosphodiester & nhom phosphateua nbt nucleotide khaaié tao chibi
polynucleotide. Nir vy, tinh phan ec trong gc duong ma tr d6 quyét dinh tinh phan ec aia
cac chidi polynucleotidaduoc thé hién & hai M tri Czva G.

Trong céac nucleotideaa ADN va ARN, nhém phosphate liédtk/si cac nucleosideat Cs.
MJdi nucleosidetugc tao thanh do it bazy ndi véi duong ti Ci- bang mot lién két N-glycoside Cu
thé, Cy ndi véi N1 cia pyrimidine héc véi Ng cia purine. Tén @ chinh thic hay danh phapua
cac nucleosided nguwdn tir cAc baz twong tng, trongdd cac nucleoside 183d xuat caa purine ¢
dudi la-osineva cac an xuat caa pyrimidine caiudi la-idine (Bang 1.1).

Tém lai, mdi nucleotidegdm 3 thanh phn két dinh Wi nhau nhr sau: gc duong rdi véi bazr
tai Cp bang mbt lién két p-glycosid va rbi véi nhom phosphatetai Cs: bang mbt lién ket
phosphomonoestéHinh 1.4).

Bang 1.1.Tén @i cua cac nucleoside va nucleotideacARN va ADN

Bazo Nucleoside Nucleotide
ARN
Adenine (A) | Adenosine Adenosine 5'-monophosphatA
Guanine (G) | Guanosine Guanosine 5-monophosphd®)G
Cytosine (C) | Cytidine Cytidine 5'-monophosphate @M




Uracil (U) Uridine Uridine 5'-monophosphate (UMP)
ADN
Adenine (A) | Deoxyadenosinieeoxyadenosine 5'-phosphate (AAMP)

Guanine (G) | [BoxyguanosinDeoxyguanosine 5'-phosphate (dAGMP)
Cytosine (C) | Deoxycytidine| Deoxycytidine 5'-phosgh@CMP)
Thymine (T) | Deoxythymidin®eoxythymidine 5'-phosphate (dTMP

N

1.3. Giu tric aia cac chii polynucleotide

Céc nucleotide trong ADN Ko ARN i véi nhau king cac ndi lién két ddng hoa tr
(covalent) c6 tén ldién kit 3',5'-phosphodiestefgitta gbc duong aia nucleotide nay & nhém
phosphate i@ nucleotide & tiép), tao thanh chdi polynucleotide Vi vay cac chdi nay bao gi
ciing dugc kéo dai theo chii 5'-3' (dau 5' mang nhém phosphate déu 3' chra nhém -OH 1t do).
Chung c6 b khung viing chic gom cac gc dudng va phosphateép luan phién nhau, con cac baz
nam vé mot bén. Trinh i cAc baz vi vay dugc doc theo nt chiéu xacdinh 53'. Py la du trac
so cip caa ADN va ARN (Hinh 1.5).

H H
ANV
N
_‘</7 5 63 1N
Lién két ester /I\
l 5 Adenlne

< Lién két N-glycoside

OH

Pwdng deoxyribose

L NUCLEOSIDE————!
(Deoxyadenosine)

L NUCLEOTIDE—— !
(Deoxyadenosine 5'-monophosphate)

Hinh 1.4.Cau tric @ia mbt deoxyribonucleotide (dAMP)

Thong throng ngroi ta biéu dién trinh ¢ baay 5-3' theo chiu tir trai sang phi. Hinh 1.5
cho thiy cac chdi ADN va ARN ch khac nhau & baz U haic T va @c dudng trong cac
nucleotide da ching. Mu bo qua & khac bét vé gbc duong, ta c6 th hinh dung trinhut cac baz
cua hai chidi polynucleotide éa ADN va ARNdéu sinh trong theo chiu tir 5'dén 3' (53'), nhr
sau:

Chwi ADN: (5') pApApTpTpCpTpTpAPAPAPTPTPC -OH (3)

Chwi ARN: (5") pApApUpUpCpUpUpApApApUpUpPC -OH (3"

Can lvu y ring: (1) Céac hp chit dungdé polymer hod Ia cac nucleoside triphosphatengh
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cac monomeri@a axit nucleicdi la monophosphate. B rng trung kyp nayduoc xuc tac i cac
enzymeADN polymeraserza ARN polymerase(2) Céacoligonucleotidela nhrng doan c6 @6 dai

thudng 1a ~10-100 nucleotide. CAc oligoribonucleotide thi trong tr nhién vadugc sr dung nhr

la nhitng dogn mvi (primer) trong tai bn ADN va cho cac mx dich khac nhau trond tbao. Cac
oligonucleotide dng hyp c6 tté tao ra king sr tdng hyp hod hvc va la nguyén éu thiét yéu cho cac
ki thuat sinh lyc phan &, nhu: giai ma di truyn trongdng nghém; xacdinh trinh tr ADN, phan

tng trung lop chwi bang polymerase (polymerase chain reaction = PCR)talachd (in situ

hybridization), ndu do axit nucleic, lai axit nucleic v.v.

f
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Dau 5 '1_. w1

o=r-0 Hi g \r"c\m#”c“m, IiJHz
o
H H C n Adenine
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HNH;

o I
f@l HIEIPJE%'I‘ Cytosine
. H
Lién két HC

35" -phosphodiester

H:C T A
H e ~ny Thymine
H I I A

Hi
D=$'_D 2 .0 C\\N/%D
H H
,_‘ H
Chuoi polynucleotide ctia ADN Piu 3' T

Chu di polynucleotide ¢ Gia AN sai khac &: Ribose (-OH) va baz o Uracil
Hinh 1.5. CAu trc chii polynucleotide éa ADN (trén) va aa ARN.
1.4. Giu tric aia phan & ADN
1.4.1. Thanh pén héa lvc aia ADN
Bang 1.2.Thanh plAn baz cia ADN ¢ mot sb loai

A+G | A+T

Sinh vat A% [ T% |G% [C% | T+C | G+C

Phage lambda 21,322,9| 28,6| 27,2 1,00 0,79
Phage T7 26,026,0| 24,0| 24,00 1,00 1,08
Mycobacterium tuberculosis| 15,1| 14,6| 34,9| 35,4 1,00 0,42
Escherichia coli 24,7| 23,6| 26,0| 25,7] 1,03 0,93

Aspergillus nigenam moc) | 25,0| 24,9| 25,1 | 25,00 1,00 1,00
Saccharomyces cerevisiae | 31,3| 32,9| 18,7| 17,1 1,00 1,79

Triticum (IGa ny) 27,3271 22,7] 22,8 1,00 | 1,19
Zea may$ngd) 26,8 27,2 22,8] 23,2 098 | 1,17
Salmo salar(ca i) 29,7/ 29,1(20,8| 20,4 1,02 | 1,43




(€)

nhiéu xa bdi ADN

Cac 501 ADN ch':r-t\\a,,r

A _"-:
Chum tia X_\“':_?tté.=_._
T -

Kiéu sap xép mang nguyén
il trong cac soi ADMN wét

Gallus domesticgga nha) 29,527,7| 22,4| 20,4, 1,08 1,34
Homo sapiengnguoi) 30,91 29,41 19,9| 19,8 1,01 1,52
Cac fia X bi Al

Hinh 1.6. @) R. Franklin; (b) NI&u xa tia X caa ADN, va (c)Anh chup.

Erwin Chargaff (1949)ah dau tién ap dng phrong phap & ky gidy vao véc phan tich
thanh pln hoa lic cia ADN céac loai khac nhaté kham pha raing (Bing 1.2): (i) $ luong bbn
loai bazo trong ADN 1a khoéng Bng nhau; (i) T 1é twong ddi cua cac baa 1a khéng ndu nhién;
trong #it ca cac mu ADN nghién ¢u cé trong quan @ ham lrong (%) gita cac baz: A=T va
G=C, ngha 1a  sb (A+G)/(T+C)=1; va (iii) Mdi loai c6 not ty 1& (A+T)/(G+C) dic thu.

1.4.2. Giu tric aia chwi xoan kép ADN

Vao nim 1951-1952, vic nghién ¢u ciu trdc ba chiu aia ADN king phan tich nBu xa tia
X dugc bit dau bsi Maurice Wilkins va Rosalind Franklin (Hinh 1.€)4c hirc anh chup duoc qoi ¥
raing ADN c6 du tric xdin gdm hai hac ba chdi. Tuy nhién, gii phapding din nhit 1a chwi
xadn képbd sung do Watson va Criakra ra im 1953 (Hinh 1.7 va 1.8). M6 hinh nay hoan hoan
toan phu bp véi cac $ liéu aia Wilkins va Franklin @ng nhr caa Chargaff. § kién nay no ra
mot bude ngdit méi cho cho g radoi va phat trén nhanh chongia sinh lc phan . Véi phat
minh & md hinh &u tric phanit ADN, Watson va Crick cung chia soi Wilkins giai thuong

Nobel iim 1962.




Hinh 1.7.J.Watson (trai) va F.Crick cungivM. Wilkins bén @anh mé hinh &u tric phanit ADN
lam nén tén ti cua hy.
M6 hinh Watson-Crick (hay ADNathg B) c6 cacatic diém sau:
(1) ADN gom hai chéi d@si song sondantiparallel) cing én quanh mt truc trung tam theo
chiéu xdin phii, véi duong kinh 20& (LAngstrom = 13°m), gdm nhiéu vong xdn lap lai mot cach
déu din va chéu cao ndi vong xain la 34 &, atng Wi 10 cip baz (base pair = bp).

5 m— 3
3% 5'

(2) Céac b khungduong-phosphate pharbly mit ngoai chidi xoin va cac bax nam ¢ bén
trong; ching &p trén nlitng mit phing song songdi nhau va thng goc i truc phan , véi
khoang cach ~3,4 A

(3) Hai mach don caa ADN gin v6i nhau ling cadlién két hydro giita cac @p baz dbi dién
(nam céach nhau khimg 3A°) theonguyén dc bs sung do la: A-T (2 lién Kt hydro) va G-C (3 lién
két) - Hinh 1.8 va 1.9a.

(4) Tinh chit b sung theo #p baz dan dén ar b sung ¢ trinh tr cac baa giita hai mach
don aia mbi chudi xoin kép. Vi Wy, trong kit ky mot phan & ADN mach kép nao hix mot doan
A+G
T+C

cia no bao gt ciing c6: A=Tva G =C; nghla: [A + G] = [T + C] hay =1, con ¥ 1é

A+T

la dic thu cho ing loai. Nhr vay, md hinh éu tric chidi xoin kép @a Watson-Crick
(1953) hoan toan thioman cac & qua nghién ¢u aia Chargaff (1949); va céacédoi thic A = T va
G = C con gi la cacquy luit Chargaff(Chargaff's rules).

Vi vy, khi biét trinh tr baz & mot mach don caa ADN, ta c6 th xacdinh duoc trinh r bazy
& mach b sung @a né. Vi d:

Mach 1 (cho troc): 5'- AATTCTTAAATTC -3

Mach 2 ( sung):  3- TTAAGAATTTAAG -5'

Tém hai, hai dic diém quan tong nhit trong du trac ADN 1a & phan ec ngroc chidu cia
hai mach don (53" va 3-5') vanguyén dc bs sungcia cac ép baz (A-T va G-C).Pay la hai
9



nguyén |y @n ban chi pti cac @ ché di truyén & cp do phan t (tai ban, phién ma vaidh ma),
ma ta c6 th hinh dungdng quéats so d6 goi la Giéo Iy trung tancua Sinh ke phan ir.

3.4nm
(344)

(a) {b)

|
. Tl B e

(a) (b)

Hinh 1.9. (a) Hai kiéu két cip baa bd sung A-T va G-C. (b) 836 minh hya cac ki ning kKt cip
“1 pyrimidine - 1 pyrimidine”, “1 purine - 1 purifieva “1 purine - 1 pyrimidine” (xem gi
thich trong bai).

Can luu y ring, theo nguyénit két cip cac baa ddi dién trén 2 mch don caa ADN co ti¢

cO cac teong hpp sau: "1 pyrimidine - 1 pyrimidine”, "1 purine - durine", "1 purine - 1

pyrimidine" nhr & Hinh 1.9b Tuy nhién, nhta thy, hai tzong hop dau cho thy chang héc 1a

qua nong haic qua day sodi duong kinh phantt. Chi ¢6 trong hop "1 purine - 1 pyrimidine" la

phi hbop. Nhr vy c6 th c6 4 kéu két cap 1a A-T, G-C, A-C va G-T; trong6 chi c6 hai kéu A-T
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va G-C 1a Bn vitng, con cac Ku A-C va G-T vi chcé ndt lién két hydro, kém Bn nén ching dh
xuat hién nhr 1a ngai 18 khi c6 sr hd bién aia cac baaz va Hu qui 1a din ti sy phéat sinh cadot
bién thay ti¢ baa dang ddng hoan trong qua trinh téam ADN (chrong 7).

1.4.3. Cac dng bién doi ciia ADN

M6 hinh Watson-Crick hay ADNathg B 1a du trGc pt bién. Tuy nhién, sau nay ogi ta
con phat hn ra nhéu dang xain phii khac (A, C, D...); chiing c6 & s bién d6i so wi ADN-B
(Bang 1.3). B&n anh cac dng ADN xain phii (A, B, C...), Alexander Rich vddng sr (1979) con
phat hén thém nét dang ADN xain trai duy nidt chodén nay. ing ADN nay c6 b khung zigzag
udn gap khic theo cldu xain trai, mdi vong xain dai 45,6A&chta 12 ¢p baz. Nhin chung, sodi
ADN dang B, ADN-Z dai va thon day hon, cac ranhdn bi det ra ptin bé mit caa chidi xoin; con
ADN dang A ngin va niip hon (Hinh 1.10; Bng 1.3).

Bang 1.3.Mot sb dic diém chinh @a cac ADN dng A, B va Z.

Dang | Chéuxain | S5 bp/vong xan | Puong kinh chidi xoan
A Phai 11,0 23R
B Phai 10,0 1948
Z Trai 12,0 18A

Nhitng viing nao wa ADN c6 chira cAc purine va pyrimidineis xép xen K nhau trén rét
mach thi c6 té tiép nhan ciu hinh ADN-Z, vi ai:

5--CGCGCG--3'
3'--GCGCGC--5'

Su chuyén d6i nay dén ra thudn loi boi sy c6 mit caa 5-methylcytosine vadbtrang thai siéu
xo0an am (negative supercoiling). ADN I&trphan & dong hc, vi Vdy né co e chuyén tir mot ciu
hinh nay sang a1 ciu hinh khac da trén cacuc bén ngoai trongétbao. & chuyén ddi tir dang B
sang dng Z co6 té c6 lién quanién ar diéu hoa béu hién gen. Gu tric nay @ng c6 it trong cac
té bao $ng Vi mot ty Ié rat nho song clrc ning aia N6 con cha thit s hiéu rd.

ADN-B

Hinh 1.10.Cac m6 hinh ADN ghg A, B va Z.

1.4.4.Dqc tinh hoa ly ga ADN
Mét trong nhiing dic diém quan tong nhit cia ADN 1a hai nmach don b sung @a né gn Voi
11



nhau Bing céac lién Et hydro, \bn 1a lyc hda ke yéu nén chang co thbi phan hiy dudgi tac ding
cua cac enzyme,ing hrong... 1am cho hai gth don aia chibi xoin kép tachai nhau, @i la bién
tinh (denaturation). N&vd6 ADN méi c6 thé tai ban va cac gen cé éphién ma va B hién ra gn
phim aia chidng. Mt khac, ADN c6 th phuc hoi trang thai bantau goi 1a hai tinh (renaturation).

Bang thrc nghém, ngroi ta da chirng minhdiéu d6 bing cach & dung cac tac nhanavly va
hoéa c khac nhau. Ging han, khidun néng t tir khi dun néng  tir dung dch chra ADN thig
nhiét 6 vira phii, thi cadc phanit ADN bi bién tinh trng pHin, va khi ting 1én 6i nhiét ¢6 gan
10C°C (theong 14 90-98C) thi cAc lién kt hydro dia ching bpha hiy hoan toan va hai mh b
sung tach ra (bn tinh hoan toanPiéu do co tté giai thich nhr sau: Vi ndi cip A-T chi cé hai lién
két hydro, kém Bn hon so \6i mdi cip G-C ¢6 &i ba lién Kt, cho nén cac ving giadg A-T
tach ting phin truge, trong khi cac viing giauip G-C \in giit nguyéndic tinh xdin kép va ch
tacho nhiét @6 cao. Naroc lai, khi lam ngui tir tir dung dch ADN ndng chy hoan toan nay thi cac
mach don theong aip lai véi mach bb sung @éa ching va lam pit hoi cau trdc chdi xoan kép nhr
lGc dau. Bay la hai qua trinh thm-ngtich.

— Bién tinh hay & tach hai nach aia chwi xoan kép ADN

Trong khi cacy sb G w6i C va A wi T trong ADN aia mjt sinh \at 1a & dinh, thi hamiong
GC (ly I¢ phan tram aia G + C) ¢ th sai khac nhau 6t cAchdang K giita cdc ADN thdc cac loai
khac nhau. Bng 1.4 cho thy ham lrong GC @a ADN nhiu loai sinh vt. C4c ti sb nay bén thién
tir 22%dén 73%, vadiéu d6 dugc phan anh trong & sai khac @ cacdac tinh ¢ia ADN.

Nhiét d6 ma ti d6 cac mach ADN tach nhau it nira dugc goi la nhiét @6 néng clay (melting
temperature), ky Bi 1& Tn. T [& diém gitta aia pha chuén tiép va n6 tdy théic vao hamuong
GC aia ADN, ngha ladic treng cho ADN ndi lodi. Trén thrc €, ham trong GC @a ADN cang
cao thi T, cia n6 cang cao (Hinh 1.12). Via,dADN ciaa E. coli vai 50-51% GC thi c6 J 1a 69-
70°C. Tuong tr, két qua xtr ly nhiét d6i voi ADN phé ciu khuin Streptococcus pneumonia@
nhiét d6 néng cly cia nédugc do bing sr gia ting do hip thu & 260-nm cho phép thirgc dudng
cong néng cly caa vi khiin nay. T, cho ADN nay d@di nhitng diéu kién nhr thé 1a khaing 85C
(Hinh 1.11).

Bang 1.4.Ham krong trong ddi (G + C) dia cac ADN khac nhau

Nguén ADN (G+C)% | Ngudén ADN (G+C)%
Dictyostelium(mdc nhy) 22 Lach chat 44
Streptococcus pyogens 34 Tinh tring ca éi 44
Bacillus cereus 37 B. subtilis 44
Hemophilus influenzae 39 Escherichia coli 51
Saccharomyces cerevisiae 39 Phage T7 51
Tuyén uc bé 40 Phage T3 53
Gan chit (Rattus) 40 Neurospora crassa 54
Streptococcus pneumoniag 42 Herpes simplex virus 72
Mam lGa ny 43 Mycobacterium phle 73

12



D6 hap thu trong doi

& buwréc song 260 nm % ADN soi don
) |
| 100

14| ADMN soi don
1.3+
1.2

I

I
11 i |

ADN s kep | T

10 [ | | | v [

85 70 75 80 85 80 a5
Nhiét d¢ (°C) ———

Hinh 1.11.Pwong cong néng chy cia ADN Streptococcus pneumoniaeADN spi kép b bién tinh
boi viéc dun néng va niét d6 nong cly cia ndduoc do king sr taing do hap thu ¢ budc séng
260 nm.bPiém ma &i d6 50% ¢p baz bi bién tinh hay mt nira ADN c6 ding i don gi la
nhiét d6 nong clay (Ty). O vi du nay 1a khéng 85C. (Phong theo P. Doty, The Harvéectures
55:121, 1961).

— Sr phuc hoi trang thai nguyén thcia ADN hay hi tinh

Mot khi hai mach aia ADN tach ra, déi nhitng diéu kién thich kyp chang c6 t két hop tro
lai va phuc hdi trang thai bantau. Gép pln vao héu qua "héi tinh" nay @a ADN c6 nhéu nhan
t6. Dudi day néu Ién ba nhad tjuan tong ntit: (i) Nhiét @6 téi vu cho & hoi tinh caa mt ADN la
khoang 25C duréi nhiét d6 ndng cly caa no; (i) Nong dé ADN trong dung éth ding quan tong.
Trong gbi han hop ly, nbng d ADN cang cao thi hai ach b sung & cang @ dang It gip nhau
trong not thoi gian naodd. Néi cach khéc,dng do cang cao thivshan gin tré lai cang nhanh. (iii)
Thoi gian cho phép hai ath han gn tro lai cang dai thi s hoi tinh xay ra cang @ dang.

100 —

80 —

Mycabacterium phied

Serratia

%G+C

Calf thymus E. coii

5. pneumoniae Szalmeon sperm
40 —
Yeast

& Bacteriophage T4

20— r
-
-~
AT-DNA
o il 1 1 1 1
&0 70 a0 ao 100 110

Hinh 1.12. Méi quan ¢ giita nhiét d6 néng cliy caa ADN va hamiong GC. ADN ch c6 AT
(AT-DNA) 1a cac ADN tng hyp bao ém chi yéu 1a A va T (hamuong GC = 0). (Péing theo

P. Doty, The Harveyecturess5:121, 1961).
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1.4.5. Chic nang aia ADN

Ngay nay, ching tdéu biét ring ADN hay 1 gen @a it ca cac sinh 4t néi chung co dirc
ning chinh la mangday du toan 9 théng tin di truyn dic treng aia loai. Théng tin naguoc ghi hi
dudi dang mit ma, @i la ma di truyn, chira dung trong cagen cu tric ciing nhr cAcyéu t diéu
hoadé diéu khién moi hoat dong sinh tedng, phan chia va & hoa @a € bao. CAc ofic ning va ©
ché truyén dat thong tin di trugn chinh $u cia ADN dugc md & tdm it nhr dudi day.

Chudi polypepnde
mARMN

%M

Nhiém sac thé ARN thong tin - Dich ma

Protein

Hon nira, ADN hay it chit di truyén néi chungdéu cé khi ning tr sao chép 6t cach chinh
X&c kin than no trong qua trirthi ban (replication) Pay & @ v cia sr ty nhanddi nhiém sic thé va
phan chia& bao, quald truyén dat vat chat di truyén cho tit hé sau.bo6 con la cac qué trinh hio
dong vadiéu hoa g biéu hién aia cac gen trongdbgen, throng duogc ké dén nhr 1a cac qua tinh
phién ma(transcription) vadich mé(translation)ié tong hop cac phantt ARN va cwi ciing 1a céac
protein tham gia vao caduw tric va hat dong @ sv cia € bao. Niy d6 ma con céi sinh rawng
gidbng Wi cha e, mdi loai duy tri s 6n dinh trong ddi bé gen @a minh va néidng ra 1a, nby d6 ma
sr Hng duoc duy tri ndt cach lién dc ké tir khi sr sbng kit dau hinh thanh trén tratit cachday
chirng ba § rudi nam.

Mit khac, ADN con c6 khning phat sinh cac ém doi trong qua trinh phat #n ca tfé va sinh
san. PO la cacdst bién gen(gene mutations) gay raibtac dong aia cac tac nhanavly va hoa c
khac nhau, hit do chinh cac sai sét trong qué trinh i, haic do s dich chugn vi tri cia bin
than cac gen trongdtgen - cagéu t di truyén win déng (transposable genetic elements) hay agin g
la cacgen nliy (jumping genes) — gay nén bién dong aia bH gen va kin d6i ¢ kiéu hinh. Ngoai ra,
d6 con la cac qua trintdi té hop di truyén (genetic recombination)d nén cac i6n d t6 hop phong
phl vada cing trong qué trinh sinhas oia sinh t. Chinh cac qué trinh &i d6i da cang nayda
khéng nging &io nén cac ndin bién di di truyén s cip va thir cip cho & chon loc va tén hoa da
sinh gbi.

2. CAu trdc va chitrc nang cia protein

2.1. Giu trdc cia protein

Céc protein la nimg polymer sinh éc dugc tao ra i su két ndi cia cacaxit amin(amino
acid) Wi nhau ling caclién két peptide C6 20 lai L-a-axit amindugc phat hén trong cac protein
cua cac & bao.

Vé cau tric, noéi chung, Bi axit amin @m c6 mdt nguyén & carbon alpha (€ & vi tri trung
tam, dinh xung quanh né la éh nhémamin (-NH;), mét nhdm carboxyl (-COOH), &t nguyén i
hydro (-H) va nét géc R hay chéi béndic treng cho tng laai axit amin (Hinh 1.14). Khi trang
thai dung dch, cac nhém amin va carboxylting phan ly thanh #ng thai ion, trongtng la "HsN-
va -COO (Hinh 1.13).
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Carbon

H H
alpha \ n | _

Hzl':l (:.OOH — HSN—C—COO
Nhém amin Nhdm carboxyl ||2
Mach bén
(a)
O Lién két peptid
@ I

IIEN—CH—C—T—TH—CDDE’
R H R
(b)
Hinh 1.13.(a) Giu trGc chung a cac axit amin. (b) kt dipeptide.

Hai axit amin i véi nhau Bing mot lién két peptide (-CGNH-) giita nhom carboxyl i@
axit amin nay i nhom amin aa axit amin K tiép va lai trir mot phan & nuéc; ar nhe thé cac axit
amin Kt ndi véi nhau ho thanh mt chbi gdm nhiéu axit amin, @i la polypeptide(Hinh 1.15).
M3di chubi polypeptide ludn luén cé chii xacdinh "HsN — COO (do tAc dng aia peptydyl-
transferas va duogc dic trung V¥ sb luong, thanh phn va chi yéu 1a trinh tr sip xép aia cac axit
amin.

C6 bbn mic do ciu tric @ia cac protein (xem Hinh 1.16).

Céu trac protein bac | 1a trinh tr sip xép cia cac axit amin trong & chbi polypeptide.
Pay la lic diu tric @ sv quan tong nHit caa tit ca cac protein do gen quiinh.

|CAC AXIT AMIN KY NU6C|

(|:OO‘ c|:00‘ ?00‘ co0~
+H3N—C|2—H +H3N—(|3—H *HyN—C—H +H3N—(|I—H

CH CH H—C—CH CH
3 /N | 3 | 2
HC CHs CH, CH

| Hie” CH

CH, 3 3

Alanine(Ala) Valine(Val) Isoleucine(lle) Leucine(Leu)

tl:oo‘ cl:oo‘ (colo (el
| |

*HN—C—H *H;N—C—H *+H;N—C—H +H,;N—C—H
|

éHz (|:H2 CH,
b © © L
S NH
R

Methionine  Phenylalanine Tyrosine Tryptophan
(Met) (Phe) (Tyr) (Trp)
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Cac axit amin

Cac axit amin phan cwc

c6 tinh axit ¢6 nhém R khéng tich dién
CAC AXIT AMIN UA NU'OC <|300' (|?00‘ f|:00‘
Cac axit amin cé tinh kiém +H3N_$_H +H3N—(|:—H +H3N—(|:—H
Co0~ Co0~ Ccoo CltH2 (leZ H—C—OH
+H3N—C|:—H +H3N—(|:—H +H3N—(|I—H coo” OH CHs
(|2H2 C|:H2 (|3H2 Aspartate (Asp)| Serine(Ser) Threonine(Thr)
f:le C:H2 (l;_NQ coo~ cloo‘ (l:oo‘
R i e i B sl
(l?Hz I\IJH H H f|3H2 Cle flle
NHZ (|:=NH2+ (|2H2 ] ] N/C\o C|:H2
NH, Co0 2 N
Lysine Arginine Histidine H,N 0
(Lys) (Arg) (His) Glutamate (Glu) |Asparagine(Asn) Glutamine (GIn)

CAC AXIT AMIN PAC BIET

Co0~ Co0o~ co0~
*H,N (|: H  *HsN (lz H LM
O o *H,N” CH,
(l:H2 H |
H,C——CH
SH ? 2
Cysteine (Cys) Glycine (Gly)  Proline {Pro)

Hinh 1.14.CAu tao cia 20 lai axit amin théc cAc nhém khac nhau.

H;0

Ry

0 o Q H
- |z ] rr 1 A2
H;ﬂ"—?—ﬂ + Ha‘N‘—(l:—C_\L Haw—.lc—c—rr—?—c\
- - D—
H 2 Rg 0 H H Ry
LK peptide
PauN BéucC

Hinh 1.15.Sy hinh thanh lién & peptide gira cac axit amin.

Céu tric bac |

[= Ala— Phe — Glu —|

Cau tric bac Il

4
i

Xoén alpha A

Phién beta

K _— B polypeptide

Céu trac bac -

« polypeptide
trac bac IV

Céu

“ong cd hoat tinh

Hinh 1.16.Bén bic ciu tric @a protein.
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Céu trac protein bac 1l xay ra khi trinh tr cac axit amin trong 61 chubi polypeptide Bi V4i
nhau Bing céac lién kt hydro. Giu tric nay co hai Ku ao ban, d6 1a: chibi xoin alpha (xén trai) va
tam beta (§p rép).

Céu trac protein bac 1l xay ra khi cacirc hip din naodé co niit gita cac ving xin alpha
va cac 4m beta §p rép trong ndt chwdi polypeptide, hinh thanh néndtrnciu tric cén gap c6 ding
khdi cau. Mot s protein chirc ning c6 @u triic kéu nay, vi @ myoglobin...

Céu tric protein béc IV 1a mot protein @m hai hdac nhiu chibi polypeptide cuing lg hoic
khac lai két hop véi nhau. C6 kha nBu protein clic ning c6 kéu ciu tric nay; mt sb nhu
hemoglobin con ¢é thém ion kimaionhu FE™ trong ti hem ¢a né.

2.2. Chic nang aia protein

NGi chung, protein 1 cAcop chit hitu oo von 1a @ s& caa sr sdng, Wi cac chirc ning thiét
yéu sauday (Hinh 1.17):

|CAU TRUC PHAN TU|

Céau tric bac | (trinh tw a.a)
¥

Céu tric bac Il (uén gap cuc bé)
¥

CAu tric bac Il (uén gap toan chudi)

|

Cau truc bac IV (té chirc da phan)

|

Cau tric trén mirc phan tir (két hop quy mé Ién)

f,QLG_@\ Bidu hoa l Tin hiéu
\__) %

&D CHUC NANG

Van chuyén

—_ | Cau tric
A )bj ¢
VORI 13 Van ddn Auc tac Eﬁ U
\\: ?\}__ é?[/ g
— A

S || @

—

Hinh 1.17.Téng quat ¢ ciu trdc va clrc ning aia protein.

(i) Cac protein l&hanh plin ciu tzo co b cia cac & bao, bao §m cac mangétbao, cac bao
quan, 16 may di trugn cia chingDé ding la cac proteinahg mach lam thanh cacocquan, b
phan trén © thé cacdong vat, nhr: collagen lam nénuong, sin, gan va da; keratirio tao nén cac
|6p ngoai cunga da va toc, méngirag va long;

(i) Cac enzymeidng vai trd xGc tac chdittca cac pln ung hoa bc trong € bao va o thé
déu 1a nhing protein hinh au. Quan tyng nHit 1a cac enzyme tham gia vao cac dang chugn
héa va cac enzyme tham gia vao cac qua trinknrthdng tin di trugn trong € bao (Hinh 1.18).
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(a) Vingecé M (b) PP N
_ hoat tinh f? -Cocha\t?}/

L é&p /'®& [ D¢ nH 7
] D “‘\ .-r'li\
- S‘H\/ Lysozyme - %‘Lj

Hinh 1.18.Lysozyme long #ing tiing ga. (a) Lysozymartdo. (b) Lysozyme coocchit bam vao.
(Phong theo Horton et al, 2006).

(iii) Cac khang tt# (antibodies) tronghthdng mén dich, con @i 1a cadc immunoglobulin, lam
ra hang ngan protein khac nhainduoc sinh ra trong hudt thanh mau pin tng li véi cackhang
nguyén(antigens). Chiindéng vai trd o vé co thé chdng lai sy xam ntip cia cac 1t la.

(iv) Cachormoneprotein tit ngun tir cac tugn ndi tiét thi khéng hat dong nhr cac enzyme.
Thay vi kich thich cacocquandich, ching Km soét cac ha dong quan tong, nhr téc d6 chuyén
héa va én xuit cac enzyme tiéu héa véas ching han. Insulin (& tuyén tuy) diéu hoa g chuyén
héa carbohydrateidng cach km soat cac ric glucose trong mau. Thyroglobulink(tuyén giap)
diéu hoa cac qua trinh chéry hda néi chung; calcitoniriing tir tuyén giap lam b thap mac calci
mau.

(v) Ngoai ra, cac protein con kigwn dinh deéng chinh cung &p ning hrong cho & bao va
co thé duy tri cac het dong traoddi chat va kbn 18n. Vi di hemoglobirmang céac sinh éihtheo mau
di khip oo thé; cacfibrinogenva fibrin duoc bién ddi tir nd Vbn c6 trong méauan thiét cho qua trinh
ddng mau. Caprotein @ ma chi yéu 1a myosin phi hop Vvéi actin tio thanh actomyosin, @
trach nhém cho hat dong co ©...

3. CAu trac va chirc niing cia cac Polysaccharide

3.1. Giu tric aia cac Polysaccharide

Céc polysaccharide vaop chit carbohydrate néi chung c6 hanhaphhéa hc ¢gom céac
nguy&n é C, H va O, theostlé thong throng 1a 1:2:1 hay (CkD),. Pon phan éu tao nén ching la
cac monosaccharidecha yéu la glucose. Cac monosaccharidé méi nhau king caclién két
glycosidtao thanh cac chii polysaccharide(Hinh 1.19 va 1.20)

(a) (b} CH,OH

&§w

CH OH

Hinh 1.19.(a) Glucose va (b) cellulose. Cellulose latrpolymer mach thing do cac §c glucose
ndi véi nhau king céc lién &t glycosid.
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{a)  CHzOH CHOH CH,OH CH,OH

HO O on H O an M° e H B oH
H 7 H » M2 3 N
on n WA OH H oM H U} o oM H
H H HO H H H H
H OH H OH H OH
Galactose Glucose Lactose
(b CH,0OH CH,OH
) z & CHLOH H.O 2 o CH_OH
Q 2 o
H H H H A H H
oH H AT T PR H HO —Z- o H AT 4 PRH MO
HD OH  HO CHLOH HO CHLOH
H OH oH H H OH oH H
Glucose Fructose Sucrose

Hinh 1.20. Sy hinh thanh céc disaccharide Lactose (a) va Suchjsking cac lién &t p1,4- va
al,2-glycosid.

3.2. Chic nang aia cac Polysaccharide

Céc polysaccharide cé haitghning quan tsng nHit trong £ bao,d6 1a tham gia vaoiu tao
va dr trir nang lrong. Vé ciu tao, cellulosetao nén vach&bao thrc vt va né 1a kyp chit hitu ao ¢
mat phd bién trong sinh qu§n. V& ning lrong, ngwn dy trir ning hrong ¢ t& baodong Vvt la
glycogen trong khidé & cac & bao thrc vat latinh byt.

4. CAu trac va chiec ning cia Lipid

4.1. Giu tric cia Lipid

Pon Vi ciu tric @ s cia lipid 1 cac axit béo. B axit béo bao m mot chbi hydrocarbon
dinh vao nhém carboxyl (-COOH); ching khac nh&ehiéu dai ¢ia mach, $ carbon @ng nhr s
lwong va \i tri caa cAc lién kt d6i carbon-carbon (C=C). Cac axit bédddién trong cacé bao co6
sb nguyén i carbon tlrong 1a 14, 16, 18 hiw 20 (xem Bng 1.5). C4c axit béo #dng duoc viét
tit Cx:y, trongdo x 1a $ luong carbon trong chii va y 1a $ lién két d6i. Chbi hay mach
hydrocarbon dait@a mjt axit béo cé th khdng clira lién Kt d6i thi gi la axit béo nohayb&o hoa
(saturated) b c6 mdt hay nhéu lién Kt doi thi goi l1a axit béokhdng nohay khéng bdo hoa
(unsaturated).

Bang 1.5.Mdt sb axit béo chm wu thé trong cac phospholipid (toc tir Lodish et al, 2008)

Tén phb bién caa cac axit
(Dang ion hoa trong ngaic don) | Viéttat | Cong thirc hda hyc
Céc axit béo béo hoa:
Palmitic (palmitate) C16:0 CHCH,)1,COOH
Stearic (stearate) C18:0 QigH,)16COOH
Cac axit béo khdng béo hoa:
Oleic (oleate) ci8:1
CHs(CH,);CH=CH(CH,);COOH
Linoleic (linoleate) C18:2

CHs(CH,)4«CH=CHCHCH=CH(CH,);COOH
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Tat ca cac phosphoglycerid#u 1a nhing phan i ludng arc (amphipathic), c6 6t céi dudi
ky nwéc (thuong 1a hai chdi axit béo) va mt cai ddu wa nwéc (hydrophilic head; Hinh 1.21a,b).
Trong dung éth nréc, hidu qua va nrée va cac kiu twong tac van der Waathra i su t6 chic va
on dinh cac phospholipid vao dhtrong ba éu trac saumicelle, liposoménaic 1a mang hai ép
(Hinh 1.21c).

4.2. Chirc nang aia Lipid

Lipid 1a thanh phn ciu tao quan tong aia cdcmang sinh bc (biomembrane; Hinh 1.21),
ngin cach gira cac & bao Wi méi treong chung quanh, @ cac khoang trong bao sinh §t nhan
chuin, ¢ong thyi n6 1a roi bam aia mbt s protein.

Ciing nhr glucose, cac axit béo 1a nijuning hrong cho nhiu # bao vadugc bao quan dudi
dang triacylglycerol (xem Hinh adi) trong md n&. Ngoai ra, cac axit béo con lainty chit tién
than cho phospholipid va rii lipid khac Wi mét loat chirc ning khac nhau.

|
HzC—(CH,);~C—0—CH,
0

Il
H,C—(CH,)-—C—0—CH

i
H,C—(CH,)=—C—0—CH,

Triacylglyceron

Cac chuéi axit béo

P N PN Dau va nudc
- - i CH, Phosphale
CH
N - -
I HaCo e S S CH
Dudi ky nwéc o \0 € “ery®
} \ﬂ_; 2
0
@) PHOSPHATIDYLCHOLINE ~ Sl¥eere! Choline
Nhém | __
phan cuc
1 B 5 y
au \
Phosphate . % ==
wa nuée| %‘:‘?@E ¥
Glycerol [===== = m}fn RN
. %)
C=0 C=0 g

Bubi
axitbéo | .
ky nuée | 7%

\

(b) Glycerophospholipid

Hinh 1.21. Giu trac cuaa phospholipid (a) Gu trac da phosphat-idylcholine, &t
phosphoglyceriddién hinh, va (b) Mé hinhau tao caa glycerophospholipid. (c)Tchic aia
cac phospholipid trongia tric ¢a mdt micelle, liposome va mang haig trong dung gth
nuaéece.
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