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théng tin tir RNA dén DNA (phién ma nguwoc), tir RNA tror vé
RNA (tdi ban RNA), tir protein dén RNA (dich md nguwoc), tiv
protein tré vé protein (tdi ban protein), tir DNA dén protein
(dich md true tiép) va tir protein dén DNA (dich ma triee tiép
nguoc) dwoc goi la cdc kénh truyén théng tin trong phan mo
rong ciia Iy thuyét trung tam.
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trung tam; protein, RNA. proposed by Francis Crick (1955) only recognizes
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dogma; protein; RNA. (transcription), from RNA to protein (translation), and from

DNA back to DNA (DNA replication). Later, experiments
discovered additional information transmission channels
between DNA, RNA, and protein that violate the central
dogma, namely information transmission channels from RNA
to DNA (reverse transcription), from RNA back to RNA (RNA
replication), from protein to RNA (reverse translation), from
protein back to protein (protein replication), from DNA to
protein (direct translation), and from protein to DNA
(reverse direct translation), which are called information
transmission channels in the extension of the central dogma.

1. PAT VAN PE tir RNA dén protein (dich ma) va tir DNA tr¢

Nam 1955, Francis Crick dd dua ra Iy  v& DNA (tai ban DNA). Pén nam 1969, Britten
thuyét trung tdm, con goi 1 ludn thuyét trung  va Davidson cong bd 1y thuyét diéu hoa gene,
tam (the central dogma) clia sinh hoc phan tir,  da phat hién ra phién ma ngugc 1a kénh truyén
theo ly thuyét niy, chi thira nhan cic kénh  thong tin tir RNA tr& vé DNA trén virus RNA
truyén thong tin tir DNA dén RNA (phién ma),  goi 1a retrovirus vi pham 1y thuyét trung tam.
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Sau nay, phién mi ngugc ciing duoc tim thiy &
mdt s eukaryote, trong qué trinh tong hop telomere
va retrotransposon. Kénh truyén thoéng tin tir
RNA (deoxyribonucleic acid) o vé RNA (ribonucleic
acid) ciing dugc tim thiy trong virus RNA trong
qua trinh tai ban RNA. Sau d6, nha sinh ly hoc
Prusiner (Nobel 1997) va céc cong su da chung
minh cic protein prion la tac nhan di truyén
tuong tu, trai ngugc hoan toan voi di truyén
thong qua nucleic acid, nhiéu prion duge mé ta
la protein tham gia vao qué trinh phién ma va
xir Iy RNA théng qua kénh truyén thong tin tir
protein tr& vé RNA goi 1a qué trinh dich ma
nguoc. Trong nam, prion 1a loai protein ¢ kha
nang lam thay ddi cu trac ba chiéu (3D, three
dimensions) cuia cac phan tir protein cung loai,
lam thay ddi chirc ning cia protein va c6 thé
truyén tir thé hé nay sang thé hé khéc, tic 1a co
su truyén tai thong tin di truyén tir protein tro
vé protein hay qua trinh tai ban protein. Kénh
truyén thong tin tir DNA dén protein (dich ma
tryc tiép) duoc thuc hién trong mdi truong dng
nghiém, cac phan manh cua té bao vi khuin
Escherichia coli c6 chia ribosomes d3 biéu hién
ra thanh mét protein tir mgt DNA template ngoai lai.
Jacob va Monod (1961) céng bd cong trinh vé
diéu hoa operon, chimg minh c¢6 co ché phan
hoi thong tin tir protein dén DNA dé diéu hoa
hoat dong DNA - RNA lam giam hoic ting sd
lugng protein dugc tao ra mdt cach hop 1y.
Ngoai ra, qua trinh cdu trac chromatin diéu
chinh biéu hién gene qua kénh truyén thong tin
tir protein dén DNA ciing dwoc Lieberman va
cac cong su (2009) phat hién.

Bai viét trinh bay cac kénh truyén thong
tin gilta DNA, RNA va protein vi pham ly
thuyét trung tm cta Crick dd dugc thuc nghiém
xac nhan, d6 14 cac kénh truyén thong tin tir RNA
dén DNA (phién mi ngugc), tir RNA tro vé
RNA (tai ban RNA), tir protein dén RNA (dich
mi nguoc), tir protein trd vé protein (tdi ban
protein), tir DNA dén protein (dich ma tryc
tiép) va tir protein dén DNA (dich mi tryc tiép

85

nguogc). Cac kénh nay dugc goi la cac kénh
truyén thong tin mo rong va c6 thé duoc xem la
phan mo rong cua 1y thuyét trung tam.
2. NOI DUNG
2.1. Ly thuyét trung tim ciia sinh hoc phén tir
2.1.1. Khdi niém ciia Mendel va Morgan vé gene
Mendel 1& nguoi dau tién néu lén dinh
nghia vé gene nim 1865, sau do, thuat ngit nay
duoc Johannsen dua ra nam 1909. Theo do,
gene 1a don vi di truyén ton tai ¢ dang riéng
biét, xac dinh mdt tinh trang cu thé trong cdp
tinh trang twong phan. Pay méi chi 1a su suy
luan thuin tay, khong co6 co sd vat chét dic thu.
Khéi niém chinh xac hon vé co s vat chét va
chtrc ning cua gene ndy sinh tir nhidu nghién
ctru doc 1ap nhau trong sudt 50 nim dau thé ky
XX. Truong phai Morgan sau khi xac dinh cac
gene nam trén nhidm sic thé va dé xuat phuong
phap 1ap ban dd gene bang tai t6 hop, da khing
dinh, cac gene la nhitng don vi co so va khong
chia nhé cua vat chét di truyén vé ca cu trac
1an chirc ning; chung lién két v6i nhau theo
kiéu thang hang trén nhiém sic thé [1, tr.10].
2.1.2. Ly thuyét trung tém ciia sinh hoc phin tiv
Mot hudng nghién ciru khac tép trung vao
phuong dién chiic ning sinh hda ctia gene.
Nam 1902, Archibald Garrod goi y rang, rbi
loan chuyén héa alkapton niéu (alcaptonuria)
bét ngudn tir mot sai hong ciia mot enzyme dic
thu va duoc di truyén theo kiéu 13n nhidm sic
thé thuong, 6ng goi 1a sai sot chuyén hoa bam
sinh. Pén nam 1941, Beadle va Tatum méi lam
sang t6 ¥ tudng trén bang cac thi nghiém gay
dot bién bang tia X & Neurosporora. Bé giai
thich cac ton thuong sinh hoa dic thu do dot
bién, dé xuét gia thuyét mot gene - mot enzyme
ndi tiéng goi la Iy thuyét trung tdm cua sinh hoc
phan tir (the central dogma of molecular
biology); n6 dwoc xem nhu 12 mé hinh vé chirc
nang cia gene, mo duong cho su ra doi cua di
truyén sinh hoa. Vé sau, gia thuyét mot gene -
mot enzyme dugc moé rong thanh mot gene -
mot protein va tiép tuc chinh xic hoéa bang
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ménh dé mot gene - mét polypeptide. That vy,
tir khi Avery va cac ddng sy ching minh DNA
1a vat chat mang thong tin di truyén vao niam
1944 va dac biét la sau khi Watson va Crick
kham pha ra cau tric phan tir DNA nam 1953,
khai niém vé gene khong ngimg duogc phat trién
va chinh x4c hoa. V& mit ciu trac, gene 1a mot
doan trinh tu xac dinh cta hé gene (DNA ¢ hau
hét sinh vat va RNA & mot vai virus). V&
phuong dién chiic nang, khong phai moi gene
déu ma hoa cac enzyme ma mot s ma hoa cac
polypeptide voi cac chiic nang khac nhau va
mot s ma hoa cic phan tir RNA chiic ning
nhu RNA ribosome (rRNA) va RNA vén
chuyén (tRNA). Hon nira, thong tin trong gene
c6 thé duoc su dung mdt cach co chon loc dé
sinh ra nhiéu hon mot loai san pham déi voi
cac gene phan doan.
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Hinh 1. Ly thuyét trung tAm ctia sinh hoc phén tir
(Nguon: The National Library of Medicine, USA) [10]

Nam 1955, Francis Crick (Nobel 1962)
nha sinh hoc vat 1y nguoi Anh did dua ra ly
thuyét trung tim ciia sinh hoc phan tir cho rang
gene (DNA) — RNA — protein theo so do
(Hinh 1). Trong d6 cac sgi don cua DNA dugc
dung lam khuon cho tai ban (replication). Mt
khac, trong qua trinh phién ma (transcription)
tung doan xac dinh cua gene lam khudn cho sy
tong hop mRNA. Pén luot, cic phan tir mRNA
nay lai lam khuén cho su tdng hop céc trinh tu
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polypeptide ma tir d6 tao thanh cac protein; qua
trinh nay duoc goi 1a dich ma (translation) bdi
vi n6 chuyén thong tin dudi dang cac nucleotide
thanh san pham polypeptide dugc xy dung bing
cac amino acid [1, tr.11-12]. Theo 1y thuyét trung
tam, khong bao gid c6 kénh truyén thong tin theo
chiéu nguoc lai protein — RNA — DNA, DNA
— protein, protein — DNA hodc ¢6 sy tai ban
ctia RNA, protein.

2.1.3. Quan diém ciia Benzer vé cic don vi
cdu triic va chire ning di truyén

Cac cong trinh nghién ciru cua Seymour
Benzer tir nam 1957 dén nam 1961 vé tai t6 hop
& phage T4 di cho thiy, gene theo quan niém
ctia Morgan c6 thé chia nho thanh cac don vi
nho hon. Ong dd dua ra cac thuat ngit muton,
recon va cistron dé dinh nghia cac don vi khong
chia nho twong mg 1a dot bién, tai t6 hop va
chirc ning. Bing céach lai cac thé dot bién cua
cing mot gene c6 ngudn gbe doc 1ap nhau trong
khi cho lay nhiém phage, lam xuat hién phage
kiéu dai. Piéu nay chi co thé xay ra boi su tai t6
hgp bén trong gene (intragenic recombination),
néu nhu cac phan nho riéng biét cua gene déu bi
dot bién. Piéu nay ching to, gene bi phan chia
thanh cac don vi nho hon théng qua tai to hop va
dot bién. Tuy nhién, vi kich thuéc ctia muton va
recon dugc coi la twong duong véi mdt cap
nucleotide, cho nén ngay nay, tu than hai don vi
nay khong con gia tri st dung nita.

Thuat ngir cistron cua Benzer c6 nghia la
don vi chirc nang di truyén khong chia nho.
Diéu nay c6 thé xac dinh bang sy phan tich bd
sung (complementation analysis), trong do,
gene ma cu thé 1a san pham ciia né dugc tric
nghiém vé kha ning bu dip cho mot dot bién
tai mot gene tuong ddng trong cung té bao. Su
bd sung lién tiép 1am phuc hdi kiéu hinh dai.
Cistron 1a trinh ty con xac dinh cia DNA (hay
bd gene noi chung) mang thong tin ciu tric cua
mat polypeptide cu thé, gidi han cua nd dugc
xac dinh bang tric nghiém cis-trans. Kich
thudc trung binh cua mot cistron 1a 1200 bp.
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Nhu vy, cistron chinh 13 gene cdu tric theo  2.1.4. Sw twong dwong gene - cistron & cdc bj
nghia hep hay gene ma hoa protein. Mot cdch  gene don gidn
tuong dbi theo nghia rong c6 thé dinh nghia O céac prokaryote va eukaryote bac thap,
gene 1a trinh tu con xac dinh ctua hé gene md  thuong c6 mot mdi quan hé don gian giita gene
hoa thong tin cia mot polypeptide hodc mdt  va san pham cta nd. Thuc té& phd bién co su
phéan trt RNA chtric nang (tRNA, rRNA...). tuong g mot gene - mot san pham va sy dong
Tuy vy, dinh nghia nay khong thé bao gdm  tuyén tinh giita gene va polypeptide da duoc
day du chirc ning va ciu triic cia gene trong toan  Ch.Yanofsky xac nhan (1961). Vi viy, ¢ cac
bd sinh gidi, boi vi cac chién luge cho s biéu  sinh vat ndy, gene va cistron 1a twong duong:
hién gene va t6 chirc hé gene & cac vi khuan va  Gene 1a don vi chic ning di truyén, mang
eukaryote 13 rat khac nhau [1, tr.12-13]. thong tin di truyén duoc biéu hién tron ven.

&Nhigm sic thd

Operator Céu triic gene RNA polymerase
. * - -
?_ Gene Z _ GeneY Gene A "

(a) p-Galatosidase  Permtase  Transacetylase ()

Hinh 2. (a) O vi khuan, cic gene thuong dugc sap xép trong mot operon va dugc phién ma thanh mét phan
tir mRNA da cistron; (b) O eukaryote, cac gene ton tai riéng biét dudi dang don cistron [6]

O vi khuan, cac gene dong nghia véi ving Trink gt bz RHA
ma hoa hay khung doc mo ORF (Open Reading DNA T I >
Frame), trong khi d6 & cac eukaryote no dong Frometer memﬁ\ Terminator
nghia v&i don vi phién ma (transcription unit). M Exon Inron Exon Infran Exon i e
P6 13 do cac gene vi khuén thuc‘mg duqc Sép Pre.mRNA 5 nhhlmhiizuz:zzzzz\ b lzzzzzz:;lﬂgnLéD::mm o
xép trong mot operon, vi thé, c6 nhiéu san j“D"""“T”“H“A"“—’"’5'”“”
phém duogc dich ma tir mot mRNA da cistron Trinh e mé héa prolein
(polycistronic MRNA, Hinh 2.a). Trai lai, & cac ~ ™RNA - @I T ss0008 5
eukaryote, hau hét cac gene duogc phién ma
dudi dang mRNA don cistron (monocistronic Polypeptide

MRNA, Hinh 2.b) [1, tr.14].
2.1.5. Sw khong twong dwong gene - cistron ¢ ~ Hinh3.Su tong hop pre-mRNA va cat bo cac intron dé
céc bp gene phirc tap tao ra mRNA trudng thanh tir mot gene phan doan [8]
O céc by gene eukaryote bic cao thuong Céc kham pha vé sau nay con cho thay
c6 mdt mdi quan hé phirc tap gitta gene va sdn  nhing sy kién ric r6i nay sinh trong cic gene
pham ctia n6 (Hinh 3). Hau hét cac gene ctia eukaryote phéan doan, & chd thong tin trong gene duoc sir
bac cao déu ¢ chira céc intron (intervening sequences) dung mot cach chon loc dé sinh ra nhiéu san
la cac doan khong ma hoda protein, nam xen gitra cac ph?lm khac nhau, goi la cat nbéi co chon loc
exon (expressed sequences) la cac doan méd héa  (alternative splicing)... Cac san phdm c6 quan hé
protein. Céc gene nhu viy dugce goi la gene v cu triic vi du, calcitonin va CGRP thudng c6
phan doan (split gene) hay gene dut quing  c4c chirc nang khac nhau. Theo Twyman (1998)
(interrupted gene) dugc phat hién ddu tién bdi  cistron doi khi dugc xem 13 tuong duong véi

Phillip Sharp (1977). exon cua gene eukaryote va gene phan doan
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duge xem nhu 13 mot chudi cac cistron gbi
nhau. Ngoai ra, c6 vai trudng hop, trong d6 can
t6i hai gene dé sinh ra mot san pham mRNA
don thong qua kiéu cat ndi chéo (trans-splicing)
hodc chinh sta RNA (RNA editing). Ching
han, kham phd méi nhit cho thay glucose 6-
phosphate dehydrogenase la mét enzyme co
mit trong cac t& bao hong cau ngudi; nd bao
gdm hai dang nh¢ thir yéu (minor form) va 16n
chinh yéu (major form); dang dau co trinh ty
cac amino acid thudc gene trén nhiém sic thé
X; va dang sau gdm hai peptide dugc ma hoa tir
thong tin ctia hai nhiém séc thé, cac amino acid
trong doan tur 1 dén 53 duge ma hoa trén nhiém
sdc thé sd 6 va cac amino acid & doan tiép theo
tr 54 dén 479 duge ma hoa trén nhiém sic thé
X theo McClean (1998). Do dé, rat khé dé co
mot dinh nghia chinh xac vé gene. Tuy nhién,
c6 thé dua ra mot khai niém thong nhat la tt ca
cac sinh vat tir vi khuan Escherichia coli dén
con ngudi déu c6 chung hé théng mat ma di
truyén va co6 chung phuong thirc chuyén tai
thong tin trong gene thanh protein [1, tr.14-16].
2.2. Ly thuyét trung tAm mé rong

2.2.1. Kénh truyén thong tin tir RNA dén DNA
(Phién ma nguwoc)

Ly thuyét trung tdm d bi vi pham ning né
boi sy phat hién ra phién ma ngugc cia Britten
va Davidson (1969) trong ly thuyét diéu hoa gene
va sy phan anh triét hoc cua Darden (1970). Tai
do6, thong tin di truyén duoc truyén tir RNA tro
lai DNA (Hinh 4). Céc phat hién dugc tim thy
trén retrovirus, cu thé 1a HIV (human immuno-
deficiency virus). Retrovirus thudc ho Retroviridae
1a loai virus RNA chén mdt ban sao by gene
ctia n6 vao DNA cua té bao vat chu ma n6é xam
nhap, do d6, thay ddi bo gene cua té bao vat
chu. Khi chiing xdm nhép vao co thé thi c6 kha
nang thuc hién qua trinh phién ma nguoc nho
enzyme dac biét 1a enzyme phién ma nguogc
(reverse transciptase enzyme) sao chép thanh
DNA virus. DNA virus sau d6 két hgp vao gene ciia
vat chi boi mét enzyme tich hop. Retrovirus sau
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d6 sao chép nhu 1a mot phan ciia DNA cia té
bao chii. Mot bién thé dic biét cua retrovirus
ndi sinh dugc tich hgp vao bo gene cia vat chu
va di truyén qua nhiéu thé h¢ [11].

Tai ban

’thmi(mcnep\\
¢ \ \\
\
RNA= =~ PROTEIN
Ko S o
I, S
Téi ban Tai ban

= Kénh truyén théng tin theo Crick (1955)
= == 4= Kénh truyén thong tin mé réag

Hinh 4. So d6 m6 ta Iy thuyét trung tim mé rong
Nguéon: Tac gid

Phién mé nguoc ciing dugc tim thay ¢ mot
s6 eukaryote, trong qua trinh tong hop telomere
va retrotransposon. Telomere 1 nhiing trinh tu
13p lai cia DNA & cac dau mt coa nhiém sic
thé. Telomere bao vé cac nhiém sic thé trong
qué trinh phan bao, giit cho cac nhiém sic thé
khong dinh vao nhau va gitip té bao phan chia
ma khong 1am mat gene. Néu khong co telomere,
nhing gene ciu triac quy dinh nhimng tinh trang
ctia co thé s& bi rut ngén dan sau mdi 1an phan
bao. Retrotransposon dai dién cho mdt nhom
cac yéu to chuyén vi rit doc déo va tao thanh
phan 16n bd gene ctia nhiéu sinh vat eukaryote.
Retrotransposon hoat ddng theo co ché sao
chép va dan. Do do, chung dé lai ban sao gdc
va tao ra ban sao thr hai dugc chén vao noi
khac trong bd gene. Qua trinh nay din dén viéc
chén cac chudi DNA lap lai trén khip bd gene
va 1a co ché chju trach nhiém cho sy lan
rong clia cac yéu to chuyén vi trong nhiéu sinh
vat bac cao. Budc dau tién trong qua trinh
chuyén vi nguoc xay ra khi DNA c6 thé chuyén
vi dugc sao chép vao RNA. Sau do, doan RNA
nhay dén mot vi tri khac trong bo gene. Tuy
nhién, dé duoc dua vao bd gene tai vi tri méi,
RNA phai dugc sao chép tré lai DNA béi
enzyme phién mi nguoc. C6 mot sb loai
retrotransposon khac nhau, bao gém cac yéu t6
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nhan xen k& dai goi 1a LINE va cac yéu t6 nhan
xen k& ngan goi 1a SINE. Khoang 20 % bd gene
nguoi dugc tao thanh tir LINE [9].

2.2.2. Kénh truyén thong tin tir RNA tré vé
RNA (Tdi bdn RNA)

Nhan d6i tr mét RNA thanh mdt RNA
méi (Hinh 4). Rat nhiéu virus RNA lam theo
cach nay khi ma co s¢ di truyén cua ching la
RNA chir khong phai DNA [11].

Virus RNA mach kép chira ttr mot dén hang
chuc phén tir RNA khéc nhau c6 kha nang tu sao
chép tai ban, mdi phan tr ma héa cho mot hodic
nhiéu protein virus. Virus RNA soi duong (+ssSRNA)
c6 bo gene dugc su dung truc tiép nhu mRNA,
véiribosome cia vat chidichné thanh mot
protein duy nhat dugc stra dbi boi protein ciia vat
chii va virus dé tao thanh céc protein khac nhau
can thiét cho qua trinh sao chép. Mot trong s6 d6
bao gdbm RNA polymerase phu thuoc RNA (RNA
replicase), sao chép RNA cua virus dé tao thanh
s0i d6i (dsRNA). Dén lugt minh, dsRNA nay chi
dao qua trinh tai ban RNA virus méi. Virus RNA
soi &m (—ssRNA) c6 bd gene dugc sao chép boi
RNA replicase dé tao thanh +ssSRNA. Diéu nay co
nghia 1a virus phai mang theo enzyme RNA
replicase. Phan tr RNA cua +ssRNA sau d6 hoat
dong nhu mRNA cua virus, dugc dich thanh
protein bdi ribosome ctia vat chu [12].

Virus RNA sao chép bd gene ciia ching bang
RNA polymerase phu thudc RNA (RdRp, RNA-
dependent RNA polymerase) hay con goi 1a RNA
replicase dugc ma hoa boi virus. Bo gene RNA la
khuon mau dé tong hop cac soi RNA bo sung. Trong
qué trinh sao chép cta virus RNA, ¢6 it nhét ba loai
RNA phi duoc tong hop 1a bd gene, ban sao ciia bd
gene (tai ban bd gene) va mRNA. Mot sb virus RNA
ciing tong hop céc ban sao ciia mRNA dudi b gene.
RdRp 1a yéu t§ chinh cho tit ca cac qua trinh nay.
RdRp ciia tit ca cac virus RNA c6 thé phat sinh tir mot
6 tién chung. RdRp va céc protein khéc can thiét cho
qué trinh t6ng hop bd gene virus thuong duoc goi 1
phtrc hop replicase. Phutc hop replicase bao gdm tip

89

hop céc protein can thiét dé tao ra bo gene truyén
nhiém. Ngoai RdRp, phirc hop replicase ¢ thé chira
RNA-helicase dé thao xoan cac ving co nhiéu cip
base ctia bd gene RNA va NTPase dé cung cip ning
luong cho qué trinh tring hop. S6 luong protein trong
phtrc hop replicase khac nhau gitra cac ho virus. Cling
c6 thé c6 yéu cau dbi véi protein té bao vét chi. Nhém
virus RNA ¢6 thé duge chia nhé dua trén loai RNA
dong vai tro 1a by gene. Virus RNA soi duong
(+ssSRNA) c6 bo gene la mRNA churc nang, Bo gene
ctia chiing duoc dich ma ngay sau khi xam nhap vao té
bao vat chu dé tao ra RdRp va cac protein virus khéc
can thiét cho qua trinh tong hop cac RNA virus bd
sung. Virus +ssSRNA thuong stir dung cac phiic hop
mang té bao 1n dé sao chép bo gene. Chiing chii dong
stra d6i mang t& bao vét chi dé xay dung cac khung
sao chép virus. Co ba nhém virus RNA ¢d bo gene
khong phai 1a mRNA. Ching 1a virus RNA spi am
(-ssSRNA), virus RNA ambisense c6 ho hang gin va
virus RNA soi doi (dSRNA). Béi véi mdi nhém virus
nay, su kién téng hop dAu tién sau khi xam nhép bd
gene 14 phién ma. Piéu nay dugc thuc hién boi cac
protein virus bao gdm RdRp xAm nhdp vao t& bao
cung véi b gene [5, tr.97-105].

2.2.3. Kénh truyén thong tin tiv protein dén
RNA (Dich md ngwoc)

Ly thuyét trung tdm khéng noi vé chic
nang cua co ché phan tir cu thé ma chi dé cap
dén kénh truyén thong tin gitta DNA, RNA va
protein. Nha sinh 1y hoc Prusiner (Nobel 1997)
va cac cong su da chung minh qué trinh dich
mi nguoc 13 kénh truyén thong tin tr céc
protein prion dén RNA, diéu nay vi pham ly
thuyét trung tdm. Céc protein prion lan dau tién
dugc phat hién 1a tdc nhan cua cac bénh thoai
héa than kinh cham, bénh ndo xép, bénh
scrapie turong d6i phd bién & ciru va bénh kuru
va creutzfeld-jacob hiém gip & ngudi. Céc tac
nhan cia nhitng can bénh nay cho thay nhiing
dac tinh cuc ky bét thuong, dac biét 1a kha nang
siéu khang thudc, v6 hiéu hoa ngay ca cac phan
tir nucleic acid (DNA hodc RNA) nho nhit nhu
chiéu xa UV (ultraviolet) liéu cao. Lich sir
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nghién ciru vé cac tac nhan cia bénh nio xdp
lién quan dén nhidu manh mdi sai 1am trong
cudc tim kiém dai défing vé mét loai virus thong
thuong hoac mét tac nhan chira nucleic acid bét
thuong c6 lién quan dén cic cin bénh nay.
Cubi cung, mot loat cac thi nghiém ti mi cta
Prusiner va cac cong su da chirng minh mot
cach khong con nghi ngd gi nita vé kha ning
lay nhiém cua tic nhan giy bénh scrapie hoan
toan do protein trung gian gdy ra. Cac tdc nhan
truyén nhiém chi c¢6 protein va cac yéu to di
truyén biéu sinh duoc phat hién sau d6 di nhan
duoc tén goi 1a prion. Cac protein prion co6 hai
cAu hinh riéng biét, mdt trong s6 d6 c6 thé hoa
tan trong khi cAu hinh con lai két tu lai dé tao
thanh cac soi gidng nhu amyloid. C4u hinh tao
thanh amyloid ¢ cac dic tinh tu lan truyén, khi
mot phan tir prion ¢6 cau hinh nay, no s& tuong
tac voi cac phan tir khac trong c4u hinh hoa tan
va giy ra sy chuyén ddi cua ching thanh ciu
hinh amyloid. Do d6, prion 13 tic nhan di truyén
twong tu, trai nguoc hoan toan véi di truyén thong
gua nucleic acid [4, tr.13363-13383].

Mot kham phd quan trong thiic ddy dang
ké cho viéc nghién ctru sdu hon vé prion la
bang ching cho thay, prion khong chi ton tai ¢
dong vat ma con & nim men (Saccharomyces
cerevisiae), noi chiing lam trung gian cho sy di
truyén biéu sinh cua cic dic diém kiéu hinh.
Cho dén nay, khoang hai chuc prion & nAm men
dd dugc mo ta ¢ nhiéu muc do chi tiét phan tur
khac nhau, nhung viéc sang loc su di truyén
prion cho thiy con nhiéu prion khac ton tai.
Pic diém ciu tric riéng biét cua protein prion
1a su hién dién cta mién xac dinh prion khong
theo trat tu kich hoat qua trinh chuyén dbi cdu
hinh. Cu hinh prion hinh thanh mot cach tu
phat va cac dot bién da duoc phan lap, dic biét
la & cac gene prion di lodi, v&i tan suat hinh
thanh prion rit cao. Prion nim men [PSI+]
dugc md ta rd rang nhét 1a yéu t6 két thuc dich
ma Sup35. Trong cac chung prion da duogc
chimg minh 1a phd bién trong tu nhién va duge
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bao ton trong nhiéu loai nim khac nhau, hau
hét Sup35 duge ¢ lap trong amyloid, két qua
1a ty 1& doc qua codon két thic ting dang ké.
Céc protein doc qua nay gy ra nhidu kiéu hinh
trong d6 mot phan dang ké co lgi trong dicu
kién chon loc. Mbi khuéan lac nAm men trudng
thanh s& chira mot sé té bao c6 prion. Néu dudi
tac dong moi truong bién thé do prion tao ra tré
nén c6 hai, chi mot sé it t& bao s& chét ma
khong gdy anh huéng dén toan bd khuan lac.
Tuy nhién néu mot bién thé c6 loi xuat hién,
c4c té bao mang prion c6 kha ning tiép nhan va
dam bao su sdng con ngay ca trong diéu kién
bét loi. Nguoi ta van chua rd liéu cac prion
khac ngoai [PSI+] c6 thiic ddy su bién dbi kiéu
hinh hay khong nhung cac két qua gan day vai
prion [MOT3+], mét chat wc ché phién ma, di
tiét 10 cac dic tinh noi chung bt chude cac dic
tinh cua Sup35. Ngoai ra, nhiéu prion dugc mo
ta la protein tham gia vao qua trinh phién ma va
xtr Iy RNA, tuong thich voéi vai tro cua ching
trong viéc tao ra cac bién thé di truyén. Nhu
vay, ton tai kénh truyén thong tin tir cac protein
prion dén RNA (hinh 4) [2, tr.363-368].

2.2.4. Kénh truyén théng tin tir protein tré vé
protein (Tdi bdn protein)

Prion 1a loai protein c6 kha nang lam thay
d6i cdu triic 3D ciia cac phan tir protein cing
loai. Piéu nay lam thay d6i chuc ning cua
protein. Trong nim men, nd co thé truyén tir
thé hé nay sang thé hé khac, tirc 1a c6 su truyén
tai théng tin di truyén tir protein tré vé protein
(Hinh 4). Mic du day 1a mot biéu hién cua su
truyén tai théng tin, nhung n6 khong dugc xem
1a mot ngoai 1¢ cta 1y thuyét trung tim vi cdu
tric chudi trong protein van duogc giit nguyén.
Nhung néu xem DNA la trung tdm cia ly
thuyét thi day lai dugc xem la mot ngoai 1€ vi
trong 1y thuyét trung tam, protein chi c6 thé
duoc téng hop, khong thé dugc nhan 1én tir mot
protein khac [11].

2.2.5. Kénh truyén thong tin tir DNA dén
protein (Dich ma truc tiép)
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biéu nay da co thé thyc hién dugc trong
moi truong dng nghiém, ding cac chiét xuat tir
vi khuin Escherichia coli c6 chia ribosomes,
nhung khéng phai trong méi trudng té bao. Cac
phan manh cia té bao nay co thé biéu hién ra
thanh mot protein tr mdt DNA template ngoai
lai va neomycin 1a chét khang sinh duoc xem la
hd trg trong qué trinh nay (hinh 4) [11].

Céac nha khoa hoc cho biét di thuc hién
thanh cong phuong phép tong hop protein tir
DNA khéng can dén té bao dugc goi 1a k¥ thuat
CFPS (cell-free protein synthesis), mdt k¥ thuat
c6 thé tré thanh nén tang chinh cho cac nghién
ctru y hoc. CFPS cung cép thém mot su lua
chon trong viéc sinh tong hop protein tir DNA
trong 6ng nghiém trong vai gid ma khong can
dén té bao sdng, tirc ton tai kénh truyén thong
tin tir DNA dén protein. Nhom nghién ctru dén
tir Cal Poly, San Luis Obispo do Nicole E.
Gregorio lanh dao cho biét, phuong phap nay
cung cdp mdt mirc do kiém soat moi ddi véi
viéc san xudt protein, gitip cac nha nghién ctru
c6 thé theo dudi cac thir nghiém sang loc hiéu
nang cao, ché tao cam bién sinh hoc, ky thuat
diéu hudng trao doi chat va nhiu nhimg ung
dung khac [7].

2.2.6. Kénh truyén théng tin tiv protein dén
DNA (Dich ma truee tiép ngwoc)

Jacob va Monod cong b cong trinh vé diéu
hoa operon, di chimg minh 15 rang ring sb
luong protein dwoc xem 1a két qua cua hoat
dong di truyén, thue su ¢6 co ché phan hdi thong
tin tir protein dén cac gene trong DNA (hinh 4),
sao cho hoat dong DNA-RNA duogc diéu hoa
giam hoic ting theo s6 luong hop 1y protein d
duogc tao ra. Pugc goi la diéu hoa hoat dong
bang phan hdi tir protein t6i DNA.

Ngoai ra, cdn cd qué trinh ciu tric chromatin
diéu chinh biéu hién gene qua kénh truyén thong
tin tir protein dén DNA da duoc phat hién. Mot vi
du truc quan vé su cOng sinh bét budc gilra cac
tang phan tir sinh hoc 1a by gene clia sinh vat
nhan chuan, duge dinh nghia ¢ day 1a cic phan
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tir DNA va céac protein cau triic chromatin lién
két chit ché véi ching. Qua trinh dong goi
DNA trong nhan té bao co thé duoc hiéu dua
trén hé théng phan cip cdu trac mot doan dai
khoang 147 nucleotide ciia phan tir DNA xoin
kép bao quanh mot phitc hop protein chira hai
ban sao cta bon histone 16i H2A, H2B, H3 va
H4, tao thanh mét nucleosome. Phiic hgp protein
lién két DNA tam phan tir nay lan luot tao thanh
céc cu truc co trat tu cao hon véi kién trac it
duoc xac dinh rd rang hon thong qua cac tuong
tac v6i cac histone lién két va cac protein ciu
trac chromatin khac c¢6 tinh di dong cao. Cac
mién chromatin ndy xac dinh hinh dang va kiéu
hinh ctia timg nhiém séc thé riéng 1é. Trong khi
t6 chirc ciia cac phirc hop DNA - protein - nhidm
sic thé trong qua trinh phan chia t& bao da dugc
nhan dién 16 rang bang nhiéu cong trinh khoa
hoc mé ta nhing thay ddi vé vi tri nucleosome.
Nhu véy, 16 rang rang cau trac chromatin diéu
chinh biéu hién gene qua kénh truyén thong tin
tir protein dén DNA [3, tr.289-293].
3. KET LUAN

Ly thuyét trung tAm cta sinh hoc phan tir
duoc Francis Crick (1955) dé xuat chi thira nhan
cac kénh truyén thong tin tr DNA dén RNA
(phién ma), tir RNA dén protein (dich ma) va tir
DNA tr& v& DNA (tai ban DNA) duoc goi 1a cac
kénh truyén thong tin truyén thong. V& sau, qua
thuc nghiém cac nha khoa hoc da phat hién
thém cac kénh truyén thong tin méi gitra DNA,
RNA va protein dugc goi 1a cac kénh truyén
thong tin md rong, do6 1a cac kénh phién ma ngugc,
tai ban RNA, dich ma ngugc, tai ban protein, dich
ma truc tiép va dich ma truc tiép ngugc. Kénh
phién mi ngugc 1a kénh truyén thong tin tir
RNA tré6 vé DNA duge Britten va Davidson
phat hién trén virus RNA goi 1a retrovirus da vi
pham 1y thuyét trung tim va sau d6 dugc cong
b trong 1y thuyét diéu hoa gene. Sau nay phién
mi nguoc ciing duwoc tim thdy & mot
s0 eukaryote, trong qué trinh tong hop telomere
va retrotransposon.
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Kénh tai ban RNA hay nhan do6i RNA 1a
kénh truyén thong tin tir RNA tro vé RNA ciing
dugc tim thiy trong virus RNA trong qua trinh
nhan 1én cua RNA, khi co so di truyén cia céc
loai virus nay la RNA chi khong phai DNA.
Kénh dich ma nguogc 1a kénh truyén thong tin
tir protein dén RNA dugc nha sinh Iy hoc
Prusiner (Nobel 1997) va cac cdng su phat
hién, da ching minh cac protein prion la tac
nhan di truyén twong tu, trai ngugc hoan toan
v6i di truyén théng qua nucleic acid, nhiéu
prion dugc mo ta 1a protein tham gia vao qua
trinh phién ma va xu 1y RNA thong qua kénh
truyén thong tin tir protein tr& vé RNA goi la
qué trinh dich ma ngugc. Kénh tai ban protein
hay nhan d6i protein 1a kénh truyén thong tin tir
protein trg vé protein. Trong ndm, prion 1a loai
protein c6 kha ning lam thay d6i cu tric 3D
clia cac phén tir protein cung loai, lam thay d6i
chtrc ning cua protein va c6 thé truyén tir thé

TAI LIEU THAM KHAO

hé nay sang thé hé khac, trc 1a co su truyén tai
thong tin di truyén tir protein trd vé protein hay
qua trinh tai ban protein. Kénh dich ma truc
tiép 1a kénh truyén thong tin tr DNA dén
protein dugc thyc hién trong méi truong ong
nghiém, cic phan manh cua té bao vi khuan
Escherichia coli c¢6 chita ribosomes di bicu
hi€én ra thanh mot protein tor mot DNA
template ngoai lai. Kénh dich mi tryc tiép
nguoc 13 kénh truyén thong tin tir protein dén
DNA. Jacob va Monod cong bd cong trinh vé
diéu hoa operon, da ching minh c¢6 co ché phan
hoi thong tin tir protein dén DNA dé diéu hoa
hoat dong DNA - RNA lam giam hoic ting s6
lugng protein dugc tao ra mdt cach hop 1y.
Ngoai ra, quéa trinh céu tric chromatin diéu
chinh biéu hién gene qua kénh truyén thong tin
tir protein dén DNA ciing da duoc Lieberman
va cac cong su (2009) phat hién.
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