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61.1. Giéithieu

Virus 1a vi sinh vt c6 kich thudc qua nho nén khéng thé nhin thiy duoc bang kinh
hién vi quang hoc. Nho kich thudc nhé nén ching dé& dang qua duoc mang loc dung dé
loc va giit vi khuan lai trong dich nhidm khuan. Chinh vi dic diém nay nén dau tién virus
duoc md ta 1a yéu td qua dugc mang loc. Virus giéng nhu nhirng vi sinh vét khac nhu vi
khuan, nim sgi va ky sinh tring 1a nhitng vi sinh vat xam nhiém lién quan dén bénh &
ngudi va dong vat.

Virus c6 nhimg dic tinh doc dao 1am cho chung tré nén 13 mot phan caa sinh vat
séng. Virus thiéu nhiéu thudc tinh cua té bao ké ca kha ning sao chép va thudc tinh nay
c¢6 duoc chi khi nao chiing xam nhiém duoc vao té bao. Virus c6 kha niang nhiém vao tat
ca té bao ké ca té bao vi khuan. Hién nay virus con duoc goi 1a virophage vi da c6 béo
cdo kham pha la ching cé kha ning nhiém vao cac virus khéac. Su tuong tac gifta vat chu

- virus ¢ xu hudng chuyén biét cao va bién do

//// sinh hoc cua virus phan chiéu sy da dang cua

Té bao vi khudn E. coli té bao cha tiém nang. Virus biéu thi da dang

¢ kich thwde 2X 0.5 um  1on vé& nhidu kidu chién lwoc sao chép va ton

Tébao mauddngvat7um ¢ ¢ tal.
e Hinh 61.1. Minh hea kich thwéc virus, Vi
Virus Rhinovirus 20 mm 1440 va té bao dong vat.

Virus khéc voi cac yéu td xam nhiém khéac & chd 1a ching phai bat budt ky sinh
trong noi bao té bao chu con dang sdng dé nhan 1én. Hon nita ching sao chép bang céach
lip ghép cac thanh phan don 1¢ chir khong phai 1a sinh san nhan d6i nhu ¢ vi khuan.
Virus biéu hién cac dic tinh sau:

(1). La yéu té qua duoc mang loc;

(2). Bat buot ky sinh trong ni bao;

(3). Bo gen hoac la DNA hoac la RNA;

(4). Virion cua virus chtra bo gen nucleic acid, duogc goi trong protein vo goi la
capsid, capsid nay doi khi c6 kém theo I6p bao lipid, protein va carbohydrate;

(5). Virus nhan 1&n trong nhitng té bao dang séng nho sir dung co ché tong hop cua
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té bao chu;

(6). Chiing sao chép bang cach lap ghép cac thanh phan riéng 1é va khong sao chép
theo cach phan d6i nhu truc phén;

(7). Virus c6 mét sé enzyme hoic khdng c6 enzyme cho bién dudng cua ching.
Chdng ludn sir dung bd méy cua té bao dé san xuat ra cac thanh phan can thiét cho virus
nhu: mMRNA, protein va ban sao bo gen.

Bang 61.1. So sanh giira vi khuan, rickettsiae, chlamydiae va virus.

Pic diém Vi khuian Rickettsiae Chlamydiae Virus
Ky sinh trong ndi bao Khdng Co Co Co

T chic té bao Co Co Co Khong
Mang plasma Co Co Co Khdng
Sao chép bang truc phan Co Co Co Khong
Tang trudng trén moi trudng nudi cdy  CO Khong Khong Khong
Qua dugc mang loc khuan Khong Khéng Co Co

Hién dién ca DNA va RNA Co Co Co Khéng
Bién dudng tao ATP Co Co Khéng Khong
Ribosome Co Co Co Khéng
Nhay cam véi khéng sinh Co Co Co Khdng
Nhay cam véi interferon Khéng Khéng Co Co

Virus c6 tac dong sau rong dén nhiéu kiéu té bao cha. Ching cé thé xam nhiém
vao dong vat khong xuong sdng, dong vat c6 xuwong séng, thuc vat, protist, nam va tham
chi ngay ca vi khuan. Virus nhiém vao vi khuan dugc biét nhu 1a thyc khuan thé
(bacteriophage) hay phage. Trong y hoc chi yéu quan tim dén nhitng virus nhiém vao
ngudi hoic vi khuan. Biém khac nhau gitra vi khuan va virus duoc tom tit ¢ Bang 61.1.
61.2. Hinh thai cia virus

Khi & ngoai bao, hat virus dang xam nhi&m goi 1a virion. Virion 1a mot thé dang
hat cua virus xdm nhidm phét trién hoan chinh, dwoc ciu tao géom nucleic acid, bao xung
quanh la protein vé goi la capsid. Protein vo giup bao vé virus khoi nhirng tac dong co

hai cia méi truong va ciing 1a phuong tién dé virus lan truyén tir vat chu nay sang vat chu
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khéc.

Hau hét virus c6 vo bao c6 hinh tron hoic hoic da hinh ngoai trir poxvirus va
rhabdovirus. Rhabdovirus 1a virus cé dang hinh vién dan, trong khi d6 poxvirus la virus
c6 dang hinh vién gach.

Virus dugc phan loai dua

. vao su khac biét trong cau trdc cua
- e vo bao vé. Virion c6 thé duoc bao
lai nhd mot véo bao xung quanh
~ hodc c6 thé khong c¢6 vo bao.
[ l\;ro :?ﬁ?;gciéngl?:: i]oucl Virion ciing c6 thé chira cac
duge chén vao cling véi o .
Glycoproteincia viris - enzyme thiet yeu hoac enzyme ho
; tro hoac co cac protein khac.
Hinh 61.2. So @6 minh hea céu tric cia virus.
61.3. Kich thwéc
Cac virus khac nhau co kich thude dao dong 16n tir 20 nm nhu picornavirus dén
300 nm nhu poxvirus. Cu thé: Poxvirus ~250 nm, Herper Simplex virus ~150 nm, virus
gay bénh dai ~125 nm, HIV ~110 nm, Influenza virus ~100 nm, Adenovirus ~75 nmT>
bacteriophage ~65 nm, polyomyelitis virus ~30 nm) Yellow fever virus ~22 nm (Hinh
61.3).
Pé xac dinh kich thudc caa virus ngudi ta sir dung cac ky thuat sau: (a). Loc qua
mang loc collodion, (b). Siéu ly tam va (c). Sir dung kinh hién vi dién tur
Phuong phap sém nhit dé xac dinh kich thuéc virus dé 1a cho ching qua mang loc
collodion c6 kich thudc 16 loc khac nhau.
Ké dén 1a phuong phép siéu ly tim duoc sir dung dé xac dinh kich thudc virus
bang céch tinh hé sb lang cua virus.
Kinh hién vi dién tir 1a phuong phap hién dai phé bién ngay nay duoc st dung dé
xac dinh kich thudc va hinh dang cua virus.
61.4. Cau truc caa virus

61.4.1. CAu trac
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Virion gdm nhan 1a nucleic acid dong vai tro 12 bo gen, bao xung quanh la protein
vo (capsid). Capsid cung voi
nucleic acid duoc bao lai goi la
nucleocapsid. Mot s6 virus ¢ vo
bao xung quanh (Hinh 61.2).
Hinh 61.3. Anh minh hoa vé
kich thwéc cia mot sé virus.
Nguén: Barker va cong su.
61.4.1.1. Capsid

Protein vé bao xung quanh

Pdyoma F L

- o> - S < 3 h - o
N LA-1 Cavv =Py Yoes
n P
R 1 r 15 4
- T X E T T R XY
S SR R RE NPT SSE
Spu-4 FHV iRV-14 Palio PMV  CCM

- I nucleic acid cua virus duoc goi la

S8 CEEERAN capsid. Moi capsid dugc cau tao
tr mot lwong 16n cac tiéu don vi protein dang polypeptide goi la capsomer, dé hinh thanh
nén cac don vi hinh thai. Mot sé virus c6 cac phan tir polypeptide 1a nhiing kiéu capsomer
don 1¢, nguoc lai mot sé virus c¢d thé c6 nhiéu kiéu capsomer 1a polypeptide. Kiéu sip
xép cua capsomer 1a dac tinh cy thé caa virus.

Capsid c6 céc chirc nang nhu sau:

(1). La vo khong thdm bao xung quanh nucleic acid nhan. Vo khong thim nay
duoc hinh thanh 1a nhd cac phan tir polypeptide cua capsid sap xép theo cach ddi xang.

(2). Capsid tao thuan loi cho b gen virus xam nhap vao té bao chu nhd sy sin
sang hap phu cua bé mat té bao.

(3). Capsid bao vé nucleic acid cua virus tranh dugc tac dong caa enzyme nuclease
c6 trong céc dich sinh hoc va vi vay tao diéu kién dé virus dinh vao cac té bao muc tiéu
cua dong vat chu.

Céch chirng minh tot nhat vé ciu trdc cua capsid bang cach khao sat tinh thé nho
tia X hay bang kinh hién vi dién tir. Dya trén cau tric cua capsid, virus c6 thé dugc phan
thanh céc kiéu hinh thai nhu sau;

(a). Virus kiéu xoan: virus kiéu xoan nay c6 dang hinh que va cé thé cang hoac

linh dong. Bo gen cua virus trong capsid hinh tru rdng c6 cau tric xoan. Vi du vé virus
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kiéu xoian gém virus gay bénh dai, virus Ebola gay xuat huyét, ...

(b). Virus da dién: 12 kiéu virus c6 nhiéu mit. Virus ndy gom capsid ¢ dang khoi
hai muoi mat (icosahedron). N6 1a khéi da dién déu géom 20 mit tam giac. Capsomer cua
mdi mat hinh thanh nén mot tam giac déu. Adenovirus 1a vi du vé virus c6 hinh dang khéi
da dién déu hai muoi mat.

(c). Virus c6 vé bao (enveloped virus): virus xoan va da dién khi duoc phu boi
mét vo boc duoc goi 12 virus xoin c6 vo bao (enveloped helical virus) hay virus da dién
c6 vo bao (enveloped polyhedral virus). Virus cim gia cam 1a mot vi du vé virus xoin co
v6 bao va herpes simplex virus 12 vi du vé virus da dién c6 v bao.

(d). Virus phirc hgp (complex virus): mét sé virus nhu bacteriophage c6 ciu tric
phtic tap va duoc goi la virus phac hop. Chi tiét vé cau tric va chirc ning cua virus nay
duoc mé ta & Chuong Thuc khuan thé.

61.4.1.2. Vo6 bao

O mot sb virus, capsid dugc vo bao ngoai goi la envelope bao phu, cac virus nhu
vay duoc goi 1 virus c6 vo bao. Tat ca cac virus c6 RNA mach am 13 virus c6 vé bao.
Virus thiéu vo bao goi 1a virus tran hay virus khong cé vé bao. Pac diém cua virus co vo
bao va virus tran dugc tom tit & Bang 61.2 va Bang 61.3.

V6 bao cua virion thuong co lipid, protein va glycoprotein. N6 13 mot cau tric
mang tuong tu nhu mang té bao chi. Mang virus khéng chira bat ky protein nao cua té
bo, ngay ca khi virus duoc phéng thich tir té bao chu nho qué trinh nén day, 4o phu
(coat) cung véi mot 16p mang plasma cua té bao chu tra thanh vé bao virus. Trong hau
hét cac truong hop, vo bao nay chitra cac protein do nucleic acid cua virus mé hod. Thanh
phan lipid caa vé bao thuong cé nguén gdc tir té bao chi.

Phu thudc vao virus, vo bao caa ching cé thé c6 hoic khéng bi cac dinh con goi 1a
gai (spike) phu. Cac dinh nay chinh Ia sy nho ra twong ty nhu glycoprotein trén bé mat
ngoai cta vo bao. Hau hét cac dinh hoat dong nhu 1a protein dinh cua virus (VAP) hay
con goi la protein gai virus.

e Protein VAP tao cau ndi voi cac té bao mau duoc goi la yéu t6 giy ngung két hong

cau (hemagglutinin). Mot sé virus nhu virus cim chang han c6 kha ning ngung két
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VGi cac té bao méu 1a nho su hién dién cua cac ngung két té ndy. Thir nghiém bang

cach uc ché sy ngung két duoc &p dung trong huyét thanh hoc virus.

e O mot sb virus, co protein VAP tién hanh céc chtic niang khac nhau nhu hoat tinh

neuraminidase caa virus cim gia cam, dung hop glycoprotein cua paramyxovirus va

thu thé C3b lién quan v&i virus herpes simplex.

Bang 61.2. Pic diém caa virus co vé bao.

Thanh phan

Pic diém

Chirc nang sinh hoc

Khong bén véi mai truong;

Mang bi acid pha hay, chat thay, [am  Giit trang thai am udt

kho va nhiét
Liid Lam bién d6i mang té bao Khong thé ton tai trong tuyén da day

ipi
trong qua trinh sao chép ruot
) ] ) Lay lan qua duong giot khi cd kich
) Bugc phong thich nho sy nay L,

Protein thudce Ion, dich tiet, cay ghép co quan

choi va ly giai té bao

va su truyén mau

Glycoprotein

- Khdng can thiét dé tiéu diét té bao dé
lay lan

- C6 thé can phan ang mién dich qua
trung gian khang thé va té bao dé bao
vé va kiém soéat

- Gay ra sy qua man cam va gay tur do

gay ra su phat sinh bénh mién dich

Thanh phan cau tric cua vo bao chi luu giir hoat tinh sinh hoc trong dung dich

long va dé dang bi pha hay do 1am kho va xir ly bang acid, chat tay va cac dung méi nhu

ether c6 thé 1am mat hoat tinh virus. Virus nhanh chéng bi tiéu diét trong da day do cac

thanh phan cua vo bao nhay cam véi acid da day. Vi vay hau hét cac virus c6 vo bao

thuong lan truyén qua duong dich co thé nhu mau, cac giot tiét & duong hd hap, dich ri

mo, ....

61.4.2. Tinh ddi xteng cua virus
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C6 ba kiéu d6i xting quan sat thdy duoc & virus phu thudc vao kiéu siap xép cua
capsid bao xung quanh nhan nucleic acid. D6 1a (a) khdi da dién déi xtung, (b) xoin dbi

xang va (c) phac hop d6i xting.

Nucleocapsid
haimuoi mat

Capsid Nucleic acid

@ .. ..o ®)

Capsomere (protein)

Hinh 61.4. (a). Minh hoa ddi x@ng hai mwoi mit cia virion. (b). Anh adenovirus
nhudm am (1% uranyl acetate) dwéi kinh hién vi dién tir. Cac hat virus ¢é dwong
kinh 70 - 90 nm, hinh dang khéi 20 mit déu d6i xing. Thanh ngang = 100 nm
(hgudn CDC).

(a) Poi xirng da dién: hai kiéu capsomere cu tao nén capsule da dién. Ching la
nhirng capsomere nam canh (penton) hay nam dinh va capsomere sau canh tao ra sau mat
(hexon) (Hinh 61.4). Kiéu ddi xang nay ludn ludn c6 12 penton, nhung sb luong hexon
thi dao dong theo nhdm virus.

MJi penton dbi xing 5 lan (pentamer hay pentagon) vé hinh dang cua tam giac
déu. Su d6i xung pentamer nay duoc tim thay & nhiing virus don gian nhu picornavirus
va parvovirus. O picornavirus, mdi pentamer do nim protomer tao ra, mdi protomer duoc
CcAu tao gdm ba tiéu don vi cua bon protein khac nhau.

Sy d6i xtrng hexamer thuong duoc tim thiy & virion c6 capsid 16n nhu herpesvirus
va adenovirus. Hexon dugc cau tao tir mot sé capsomere ¢ cau tric khac biét gita
penton tai cac canh. Sy hién dién cua hexon lam mé& rong khéi hai muoi mit
(icosahedral) duoc goi la icosadeltahedral. Nucleocapsid ctua adenovirus cé 12 penton va
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240 hexon, nguoc lai nucleocapsid cua herpesvirus c6 12 penton va 150 hexon dugc bao
xung quanh bing vé bao.

Bang 61.3. Pic diém ciaa virus tran.

Thanh phan  Pic diém Chirc nang sinh hoc

Protein - Bén vitng trudc cac yéu to6 - Co thé dé dang lay lan qua céac vat
moi trrong nhu nhiét do, acid, mang (fomite), tr tay sang tay, bui va
protease, chat tdy va lam khd  cac giot dich nho
- Puoc phong thich tir sy ly - C6 thé 1am khé va luu giir trang thai
giai xam nhiém

- C6 thé sbng sot 1am dao 16n dudng rudt
- C6 thé khang duogc chat tay va khang
duoc su xir Iy chét thai kém hiéu qua

- Khéang thé cd thé hiéu qua dé bao vé

mién dich.

(b). Poi xirng xoan: trong d6i xing xoan nay nucleic acid va capsomere xoan Voi
nhau dé hinh thanh thé cau hozc éng xoan. Virus c6 cau tric xoan thudng xuat hién ¢
dang hinh que va capsomere cua ching tu ldp ghép trén bo gen RNA va hinh que dé kéo
dai chiéu dai cua b gen. Cac capsomere phii va bao vé RNA. Cau triic nucleocapsid
dang dng c6 thé 1a dang cing nhu trudng hop virus kham & thudce 14 (tobacco mosaic
virus) nhung ciing ¢6 thé 1a dang mém va ty xoan cudn lai thuong gap ¢ nhiéu virus dong
vat. Nucleocapsid xoin thuong duoc phat hién trong vo bao cua hau hét virus c6 RNA
mach am.

(c). Poi xieng phiic hop (complex symmetry): mot s6 virus c6 biéu hién hoac la
d6i xtung da dién hai muoi mat hodc 1a ddi xiing xoan nhung ciing c¢6 thé biéu hién ddi
xang phic hop. Vi du poxvirus biéu hién dbi xang phic hop.

61.4.3. Nucleic acid, protein va lipid
61.4.3.1. Nucleic acid

Bo gen cua virus gom hoic 1a DNA hoic 12 RNA nhung khéng bao gior ¢6 ca hai
(Hinh 61.4). DNA c6 thé 1a mach don hodc mach doi. Phu thudc vao virus ma DNA ¢
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thé 1a mach thang hodc vong. RNA c6 thé ¢ hoac la mach duwong nhu mRNA hay mach
am, mach d6i. O mét s6 virus RNA nhu virus cim, bo gen RNA 1a nhitng doan tach biét,
moi doan ma hod cho mot gen riéng biét.

Tong sé nucleic acid c6 thé dao dong tir vai ngan nucleotide dén 250.000
nucleotide.

61.4.3.2. Protein va lipid caa virus

Virus chtra protein ciu tao nén capsid. Protein cua virus bao vé nucleic acid ciing
nhu xac dinh tinh dac hiéu caa khang nguyén virus. Hon nira virus c6 vé bao chia lipid,
lipid nay c6 nguon gbc tir mang té bao chu.
61.5. Nhay cam véi cac yéu té vat ly va hoa hoc
61.5.1. Chat khir tring

Virus thuong c6 kha nang khang duoc cac chét khir tring hoé hoc cao hon so voi
vi khuan. Hau hét virus khang tuwong d6i phenol. Cac yéu té oxi hoa nhu hydrogen
peroxide, potassium permanganate, hypochlorite va phuc hop iodine hiru co ¢6 tac dong
khang virus manh nhat. Formaldehyde va B-propiolactone ciing 1a nhitng yéu té diét
virus, cac chat nay thuong dugc sir dung dé tiéu diét virus trong diéu ché vaccine.
Chlorine thudng duoc sir dung dé xir Iy nuéc udng, chat nay tiéu diét hau hét céc virus,
ngoai trir virus viém gan A va poliovirus. Hai virus nay khang twong d6i chlorine.
61.5.2. Nhiét do

Hau hét virus nhay cam véi nhiét ngoai trir mot sb it. Chang bi bat hoat ¢ 56°C
trong vong vai gidy, ¢ 37°C trong nhiéu phut va ¢ 4°C trong nhiéu ngay.

(1). Cac virus nhu virus gay bénh ciim, virus gay bénh soi va quai bi rat nhay cam
Vi nhiét va cd thé sdng sot ngoai co thé chu chi trong mot vai gio.

(2). Céc virus khac nhu polio va virus viém gan A twong ddi bén nhiét hon va c6
thé séng sét ngoai mdi truong trong nhiéu ngay, nhiéu tuan tham chi 1a nhiéu thang.

(3). Cé&c virus nhu virus viém gan B c6 kha nang khang duoc nhiét do ¢ 60°C/ 60
phat; virus nhu virus gay bénh & ctru va dé (scrapie virus) khang duoc ché do hap thanh
trung ¢ 121°C/ 15'.

(4). Virus bén viing & nhiét thap, ching c6 thé duoc giit trong diéu kién dong lanh
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& - 35°C hay - 70°C. Lanh kho (lyophilization) hay dong khé 1a k¥ thuat thuong ding dé
bao quan lau dai virus. Tuy nhién ciing c6 virus khong tru vitng khi dong kho, vi du
Poliovirus chang han.
61.5.3. pH

Virus thudng ton tai trong khoang pH tir 5 - 9 nhung lai nhay cam véi acid va
kiém cuc doan. Rhinovirus thuong rat nhay cam véi pH acid, nguoc lai enterovirus c6
kha nang khang cao.
61.5.4. Dung méi lipid

Ether, chloroform va chat tay rira c6 kha nang tiéu diét virus c6 vé bao nhung lai
khong tiéu diét duoc virus tran.
61.5.5. Phong xa

Virus dé dang bi bat hoat do 4nh sdng mit troi, tia cuc tim (UV) va phéng xa ion.
61.6. Sao chép cuaa virus

Sao chép cua virus trong té bao chu thi phu thude vao co ché tong hop cua té bao
chu san sinh ra cac thanh phan khac nhau cua virus. Thong tin di truyén vé sao chép cua
virus duge quy dinh trong nucleic acid cua virus. Qua trinh nhan Ién caa virus theo Kkiéu
nhan Ién cua thuc khuan thé nhung c6 mét sé diém khac nhau quan trong do6 1a c6 qué
trinh nhén 1én cua ca virus DNA va virus RNA, va qua trinh nhan Ién nay dugc chia
thanh sau giai doan nhu sau:

(1). binh vao,

(2). Xadm nham,

(3). Coi vo bao,

(4). Sinh tong hop,

(5). Thanh thyc va

(6). Phéng thich.

TOm tat qua trinh nay dugc minh hoa ¢ Hinh 61.4.

Sao chép cua virus bao gom cac budc:

(2). Nhan biét té bao muyc tiéu,

(b). Bam dinh hat virus 1én bé mat té bao,
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(c). Xam nhap vao bén trong té bao chu,

(d). Céi v bao virus ké ca 16p ngoai va capsid,

(e). Sinh tong hop gom gom cac cong doan: (i). Phién ma caa mRNA tir nucleic
acid cua virus. (ii). Dich ma mRNA dé hinh thanh cac protein sém. (iii). Sao chép nucleic
acid virus. (iv). Tong hop cac protein muén.

(f). Quéa trinh Iap ghép cua virus trong nhan hay té bao chat,

(9). Nay chdi dbi vai virus ¢ vo bao va

(h). Phong thich virus.

(M ) )
Tao cau noi véi virus o Mang lom vao Hinh thanh thi nhap bao
Virion
j — Tui nhap bao

Thu the cua té bao chi Phéng thich virion vio té bao chét

Hinh 61.4. Minh hoa tom tat qua trinh sao chép cia virus.
61.6.1. Pinh vao

Dinh vao hodc hap thu la su kién dau tién trong tién trinh xam nhiém cua virus vao
té bao chu. Virus ¢d vj tri bam dé dinh 1én vi tri thy thé bd sung cé trén bé mat té bao chu.
Protein thy thé duoc phan bé trén bé mat caa virus. Nhitng protein thy thé nay dao dong
tir virus nay sang virus khac (Bang 61. 4). Vi du thu thé cua virus ciim nhd ra trén bé mat
ctia vo bao virus, trong khi dé ¢ adenovirus, cac thu thé nay 1a nhitng soi nho hién dién
tai goc cua khoi da dién.

Vi tri bam caa virus lién két mot cach chuy@n biét vai thu thé bd sung trén bé mat
cua dong vat cha (Bang 61.5). Nhitng vi tri thu thé nay trén té bao dao dong tuy thudc
vao dac tinh tu nhién cua virus:

(1). Virus gay bénh dai ndi chuyén biét voi thu thé acetylcholine dugc phat hién
trén cac té bao than kinh

(2). HIV-1 ndi chuyén biét véi CD4, glycoprotein (60 kDa) trén bé mat T
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lymphocyte thanh thuc.

(3). Virus cim ndi chuyén biét véi chirc sialic acid cua thu thé glycoprotein trén bé

mat biéu md ho hap.

Vi vay tinh nhay cam cua dong vat chi véi virus xam nhiém thi tuy thuoc vao sy

viéc c6 hoic khong cé thu thé trén bé mit té bao.
61.6.2. Xam nhap

Phu thudc vao dac tinh tu nhién cua virus co vo bao hoac khéng co6 vo bao, ma qua

trinh xam nhap vao té bao theo co ché khac nhau d6 1a: (a). Xam nhap theo qua trinh

nhap bao (endocytosis) va (b). Xam nhap theo cach dung hop (fusion).

(a). Virus khdng c6 vo bao xam nhap vao té bao nhd qué trinh nhap bao. Nhap bao

la mot qué trinh chi dong. Theo d6 chat dinh dudng va cac phan tir khac dugc mang vao

té bao. Qua trinh nay con duoc goi la su ¢o dinh virus (viropexis).
Bang 61.4. Vi du vé VAP.

Bang 5. Vi du vé thu thé virus trén té bao chi.

Virus VAP Virus Thu thé

Adenovirus Fiber protein EBV - Thu thé b thé C3d
- CR2 (CD21) trong té bao B

Virus Epstein— gp 350 & gp 220 HIV Phan tor CD4 & chemokine dong

Barr (EBV) thu thé ¢ té bao ho trg T

HIV gp 120 Rhinovirus ICAM-1 (immunoglobulin
superfamily protein) trong té bao
biéu md

Virus cim A HA Poliovirus Immunoglobulin superfamily
protein trong té bao biéu md

Virus soi HA Virus herpes simplex  Immunoglobulin superfamily
protein trong nhiéu té bao

Virus gdy bénh G protein Virus dai Thu thé acetylcholine trong than

dai kinh

Reovirus -1 Virus cim A Sialic acid trong té bao biéu md

Rhinovirus VP1-VP2-VP3  Parvovirus B19 Khang nguyén Erythrocyte P trong

c4c chit tién than cua hong cau
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Rotavirus VP7
VAP: protein bam cua virus; HA: yéu t6 dong tu (hemagglutinin); gp: glycoprotein.

(b). Virus khdng c6 vo bao xam nhap vao té bao theo phuong thirc khac goi la
dung hop, theo d6 vo bao cua virus dung hop véi mang plasma va phéng thich capsid vao
bén trong té bao chat. Virus gay hoi ching suy giam mién dich & nguoi (HIV) 12 mot vi
du dién hinh vé virus khdng c6 vo bao, xam nhap vao té bao chi theo phuong thirc nay
61.6.3. Céi vo bao

Cai vo bao la qua trinh tach nucleic acid cua virus ra khoi 18i protein. Qua trinh
nay phu thudc vao dic tinh tu nhién cua virus gay xam nhiém:

(1). V&i hau hét virus, viéc cai vo bao duoc hoan thanh nho hoat dong ciia enzyme
lysosome hién dién trong thé khéng bao thuc bao (phagocytic vacuole) va tii Golgi cua
té bao chii. Cac enzyme lysosome nay pha huy protein capsid cua virus.

(2). O mot sé virus khéc, viéc cai vo bao 13 hoan toan do cac enzyme c6 trong té
bao chat cua té bao chu tac dong. O trudng hop poxvirus, viéc cai vo duge tac dong nho
su hoat dong ciia mot enzyme chuyén biét, dwoc ma hoa trong DNA cia virus, enzyme
nay sém duoc téng hop ngay sau khi virus xam nhiém.

61.6.4. Sinh téng hep

Vj tri cua tong hop virus phu thudc vao loai virus, hoic 1a virus RNA hoac 12 virus

DNA.
61.6.4.1. Sinh tong hop ciia virus DNA

Virus DNA sao chép DNA cua ching trong nhan cua té bao cha bang céch s
dung cac enzyme virus. Tuy nhién, sy tong hop capsid cua ching va cac protein khac
trong té bao chat bang cach sir dung cac ezyme cua té bao chi. Ké tiép céc protein nay
xam nhap vao nhan va lap ghép vai DNA méi vira tong hop dé hinh thanh virion va sau
d6 cac virion nay duoc chuyén doc theo mang ludi ndi chat dén mang té bao chu dé
phong thich. Hau hét virus DNA nhu herpesvirus, papovavirus, adenovirus va
hepadnavirus déu tong hop nucleic acid cua ching trong nhan té bao chu. Nhung
poxvirus 1a mot ngoai I¢, vi tat ca cac thanh phan cia chiing dugc tong hop trong té bao

chat.
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61.6.4.2. Sinh téng hep caa virus RNA

Virus RNA nhan sb luong cua ching trong té bao chat cua té bao chu. Su khac
biét chu yéu trong qua trinh nhan 1én caa nhiéu virus RNA nim & chd 1a 1am thé ndo ma
mMRNA va RNA cua virus duoc tao ra, cac diém khéc biét nay duoc liét ké nhu sau:

(1). O reovirus, mach d6i RNA duoc phién mi thanh mRNA nhd enzyme
polymerase cua virus.

(2). Virus c6 RNA mach don dugc xép vao hai nhém, phu thudc vao céach thuc
phién ma caa mRNA. O virus ¢c6 mach duong RNA, RNA cua virus hoat dong nhu 1a
mRNA. RNA cua virus dugc dich ma tryc tiép thanh protein cua virus trong té bao chu.
O virus c6 RNA mach am, RNA 1a d6i ma (antisense), c6 chiéu phan cuc déi nguoc voi
chiéu cia mRNA. Chuing sir dung RNA polymerase cua virus cho phién ma mRNA.

(3). B6 gen RNA mach don cua Retroviridae biéu hién mot kiéu sao chép doc
nhat. Trudc tien RNA duogc chuyén doi thanh thé lai RNA - DNA nhd enzyme phién mé
nguoc reverse transcriptase (RNA- directed DNA polymerase) cua virus. Mach d6i DNA
duoc tong hop tir thé lai RNA - DNA, sau d6 né dugc téng hop thanh nhidm séc thé cua
té bao chii. Su tong hop DNA virus vao trong té bao chi c6 thé dan dén sy bién nap cua
té bao va phat trién thanh &c tinh.

61.6.4.3. Thanh thuc

Lip ghép protein capsid 1a budc dau tién trong qua trinh trd nén thanh thuc cua
virus. Capsid cua nhiéu virus nhu orthomyxovirus va paramyxovirus ¢ mang bao kém
theo vo bao (envelope) gom protein, lipid va carbohydrate. Trong qué trinh thanh thuc,
protein cua vo bao dugc ma hod boi cac gen virus va duoc két hop trong mang plasma
cua té bao bi nhiém. Nguoc lai, lipid va carbohydrate cua vé bao dugc cac gen cua té bao
chi ma hoa, lipid va carbohydrate hién dién trong mang plasma. Vo bao cua virus phéat
trién xung quanh capsid nhd mot qué trinh goi 1a su nay chdi (budding).

Viéc Iap ghép nhiéu thanh phan virus vao trong virion c6 thé duoc tién hanh trong
nhan vi du & herpesvirus va adenovirus hay ¢ té bao chat nhu picornavirus va poxvirus.

Cac virus khong c6 vo bao hién dién bén trong ndi bao nhu la nhirng virus phat

trién day du, nhung trong trudng hop cua virus ¢ mang bao, thi chi c6 nucleocapsid thi
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hoan thanh. Sau d6 nucleocapsid dugc vé bao bao lai, vo bao xuat phat tir mang té bao
chu trong qua trinh nay choi.
61.6.4.4. Phéng thich

Phéng thich cua cac virus hoan chinh 1a budc cudi cing trong tién trinh sao chép
cua virus.

(1). Trong truong hop virus dong vat, su phong thich cia cac virion con thuong
xay ra ma khéng c6 su ly giai té bao. Té bao chu khdng bi anh huéng va tiép tuc phan
chia thanh cac té bao con, no tiép tuc phong thich cac virion. Cac virion con dugc phong
thich vao méi trudng xung quanh va cé thé tac dong dén céc té bao cha mai. Su nay choi
khdng 1am té bao chu chét ngay ma trong mét sb truong hop té bao cha van séng sot.

(2). Tuy nhién cac virus khoéng cé vo bao phong thich lam duat gdy mang plasma.
Kiéu phong thich nay thuong lam chét té bao chi.

Mot t& bao bi nhidm c6 thé phong thich mot luong 16n virion con. Thoi gian dé
tién hanh cho maot chu trinh sao chép thi khoang 15 - 30 gio. Trong mét chu trinh sao
chép, khong thé ching minh virus c6 ¢ bén trong té bao chu tir giai doan xam nhap cho
dén khi xut ra céc virion con thanh thuc. Giai doan nay dugc biét 1a giai doan che khuat
(eclipse stage).

61.6.5. Chu trinh sao chép di thuwong

Trong subt chu trinh sao chép cua virus, nhiéu kiéu chu trinh sao chép di thuong
xuat hién. Céc kiéu d6 nhu sau: (1). Virus khong hoan chinh (incomplete virus), (2).
Virion gia (pseudovirion), (3). Xam nhiém chét yéu hay thui chét (abortive infection) va
(4). Virus bi khiém khuyét (defective virus).

(1). Virus khong hoan chinh: do khiém khuyét trong qua trinh Iap ghép céc thanh
phan cua virus, nén maot sé virion con duoc tao ra c6 thé & dang khong c6 kha ning xam
nhiém. Vi du virus khong hoan chinh phat hién dugc 1a & truong hop virus cim cho thay
mot lugng 16n c6 kha niang ngung két nhung lai c6 xam nhiém thap. Pay duoc xem nhu
I hién tuong Magnus.

(2). Virion gia: virion gia la nhitng virus c¢6 nucleic acid cua té bao chu thay vi

nucleic acid cua virus. Vi vay nhitng virus nay khong c6 kha niang xam nhiém va thiéu
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kha nang sao chép.

(3). Xam nhiém chét yéu hay thui chat: trong kiéu xam nhiém nay, cac thanh
phan caa virus c6 thé dugc tong hop nhung qla trinh thanh thuc bi khiém khuyét. Cac
virion con hoic 1a khong dugc phong thich hoic 12 khdng c6 kha ning xAm nhiém. Kiéu
xam nhi&m nay xay ra la do virus xam nhi&m vao té bao chu khong dang.

(4). Virus bi khiém khuyét: mot sé virus khiém khuyét vé mat di truyén, do d6
khong san sinh ra cac virion ddy du. Ching tao ra diy du cac virion thanh thuc chi khi c6
mat cua virus hd tro (helper virus), cac virus hd trg nay bo sung khiém khuyét di truyén
cho nhitng virus khiém khuyét. Virus viém gan D va adeno-associated satellite virus 1a
nhitng vi du vé virus bi khiém khuyét, chiing chi sao chép khi c6 mit caa cac virus hd trg
nhu virus viém gan B va adenovirus.

61.7. Ditruyén virus

Virus 1a nhitng dbi twong gay bénh bt budt trong noi bao. Ching chi sao chép
trong té bao chii con song. Gidng nhu nhitng sinh vat song khéc, virus phai tuan thii quy
luat vé& di truyén. Virus thé hién su da dang trong céu tric bd gen cua ching theo hai
phuong thirc chinh d6 1a: (1) dot bién va (2) tai to hop.

61.7.1. Dot bién

Dot bién 1a co ché quan trong nhat cua bién doi di truyén & virus. Dot bién tu xuat
hién va dé dang xay ra trong bo gen do nhirng thay d6i thuong xuyén vé nucleic acid.
Piéu nay cho phép tao ra nhiing ching virus méi ¢6 biéu hién nhiing dic tinh khac véi
chung bé me hay chang hoang da. Dot bién xuat hién trong qué trinh xam nhiém cua
virus, tan xuét dot bién trong khoang 10 dén 10, C4c thé bién di méi caa chung b me
duoc x4c dinh nho cac dic diém sau: (1) khac biét vé trinh tu nucleotide, (2) khéc biét vé
khang nguyén, (3) khéc biét vé dac tinh ciu tric hay chirc nang. Dot bién xay ra & nhiing
gen quan trong cua virus c6 thé 1am bat hoat virus. Piéu nay dugc biét 1a dot bién gay
chét. Tuy nhién nhitng dot bién xay ra ¢ cac gen khac 1am thay d6i tinh khang nguyén va
tinh gay bénh cua virus va kha ning khang khang sinh & virus. Dot bién & virus cé thé
duoc cam ung nhd cac yéu td gay dot bién vi du nhu chiéu xa hay yéu té hoa hoc nhu 5-

fluorouracil hoac tham chi tu xay ra.
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Dot bién gay chét: dot bién xay ra & nhitng gen quan trong dugc biét 1a dot bién
gay chét. Dot bién ¢ virus dan dén hinh thanh nhiéu thé dot bién, céc thé dot bién nay
biéu hién cac protein chirc ning hoic ciu tric. Piéu ndy dan dén sy hinh thanh cac thé
dot bién virus méi, cac thé dot bién nay khé phan lap duoc do virus khdng thé sao chép.
Viéc loai bod cd chon loc hoic lam mat di mét phan bo gen virus s& 1dm mét di chirc ning
ma hoa dan dén hinh thanh thé dot bién mat doan, mat nucleotide. Cac dot bién khac cé
thé tao ra:

(a). Thé dot bién lam giam dac tinh: cac chung bién thé 1am mat dic tinh xam
nhiém quan trong vao ngudi va dong Vvat.

(b). Thé ddt bién xam nhiém trén nhiéu ddng vat chii: cac chung bién thé nay
biéu hién su khac biét vé kiéu md va loai cua cac té bao muc tiéu bi tac dong bai virus.

(c). Thé dét bién mang (plaque mutant): cac chung bién di biéu hién sy khac
nhau vé kich thudc hay hinh dang cua chiing trong céc té bao bi nhigm.

(d). Thé dot bién véi diéu kién méi trweong: vi du cac thé dot bién nhay cam voi
nhiét d6 hay dot bién nhay cam véi nhiét lanh.

Cac thé dot bién nhay cam véi nhiét do chi co thé ting truong ¢ nhiét do thap tir
28 - 37°C. Piéu nay la do dot bién xay ra & gen ma hoé cho protein thiét yéu cho phép
virus sao chép chi dién ra & nhiét do thap. Cac thé dot bién nhay cam véi nhiét do nay
thuong dugc sir dung rong réi trong nghién ciu vé di truyén virus va ciing duoc st dung
dé danh gia kha nang sng s6t cua virus trong vaccine.

61.7.2. T4i to hop

Tai t6 hop di truyén c6 thé xuat hien khi hai virus khac biét nhung c6 lién quan voi
nhau d6ng thoi nhiém vao maot té bao. Piéu nay cho phép trao doi di truyén ngoai phan tu
xay ra giira hai virus, dan dén san sinh virion con s& hitu cac gen tir ca hai virus nay. Tai
t6 hop di truyén co thé xuat hién gitra (a) hai virus cd hoat tinh xam nhiém, (b) mot virus
hoat dong va virus con lai bi bat hoat va (c) giira hai virus bi bat hoat.

Céc kiéu tai di truyén co thé xuat hién khi mot té bao chu bi tac dong bai hai virus
|a: (1). Tai to hop noi phan tir, (2). Tai sap xép, (3). Téi hoat hoa

(1). T4i té hop ndi phan tir: tai to hop ndi phan tir xay ra giira hai virus DNA. Vi
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du, sy Xa&m nhiém vao té bao chu do hai herpesvirus c6 quan hé gan nhau nhu virus
herpes simplex type 1 va type 2 s& tao ra tai té hop, hinh thanh cac chung lai méi. Nhiing
chung lai mai nay so hiru c&c gen tir ca hai virus type 1 va 2. Qua trinh nay cling quan sat
thdy duogc & virus RNA c¢6 quan hé gan. Vi dy, su tai to hop cua virus viém mang néo
ngua Sindbis va virus ngua phuong dong (eastern equine) hinh thanh virus viém néo
ngua phuong tay (western equine encephalitis virus), la mot togavirus khac.

(2). Tai sap xép lai: tai sip xép lai 12 mot qua trinh khéc cua tai to hop di truyén.
Qué trinh nay xuat hién gitta cac cac doan cua bd gen virus nhu virus cim A va B (c6 8
doan), Reoviridae (co tir 10 - 12 doan), Bunyaviridae (3 doan) va Arenaviridae va
Birnaviridae (2 doan). Su trao ddi doan xay ra giita cc virus nay, lam xuat hién cac
chung lai méi. Su tong hop cac ching méi cua virus cim A theo cach dong xam nhiém
(coinfection) v&i mot virus tir cac loai khac nhau 13 mot vi du vé su tai to hop di truyén
theo phuong céach tai sip xép lai xay ra trong tu nhién.

(3). Tai hoat hoa (reactivation): tai hoat hoa la qua trinh c6 hai phuong thic: (a)
tai hoat chéo (cross-reactivation) hay phuc hoi cac gen chi dau (marker rescue) 13 sy phuc
hoéi chirc ning cta gen nho thay thé gen khiém khuyét va (b) tai hoat hda nhom gen
(multiplicity reactivation).

(a). Tai hoat hoa chéo hay con goi 1a phuc hoi gen chi dau: qué trinh nay xay
giira virus hoat dong va virus bi bat hoat twong déi, tao ra virus con c6 mot hoic nhiéu
dic diém di truyén cua virus bi bat hoat. Vi du & virus cim, khi mét chung boc phét dich
méi, vi du chiing A1, thudng khong ting truong tot trong tring khi so sanh véi cac ching
chuan, vi du chang A2, bi bat hoat do tia UV, din dén hinh thanh mét chung lai méi.
Chang lai nay cé thé co dic diém khang nguyén cia chung A2 nhung cé dac tinh di
truyén caa chung Al. Nhimg virus nhu vay d3 dugc danh gia rong réi trong san xuat
vaccine ciim. Phuong phap marker rescue nay ciing duoc sir dung dé lap ban do gen virus
herpes simplex.

(b). Tai phuc hdi nhém gen (multiplicity reactivation): day la hién twong ma
theo d6 virus séng ¢ thé duoc tao ra khi mot té bao bi nhidm véi mét hoic nhiéu hat

virus cing loai, da trdi qua dot bién gy chét bang tia UV. Theo d6 tir tong s6 nhém di
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truyén nay (total genetic pool), c¢d thé thu nhan duoc su bd sung day du cac gen di bi ton
thwong, dan dén san sinh ra cac virion con ¢ kha ning xam nhidm. Vi vy ¢ rai ro tiém
an nguy hiém vé tai phuc hdi nhém gen xuét hién khi st dung tia UV dé khir tring
vaccine. Cho nén tia UV khong phai 1a k§ thuat an toan dé san xuat vaccine c6 virus bat
hoat.

61.7.2. Twong tac khong di truyén giira cac san pham gen virus

Tuong tac khéng di truyén gitra cac san pham gen cua virus tién hanh theo 4 cach
sau: (a) bd tro (complementation), (b) pha tron kiéu hinh (phenotypic mixing), (c) pha
tron kiéu gen (genotype mixing) va (d) can thiép (interference).

(a). B6 tro (complementation) 13 twong tac chirc ning giita C4C san pham gen cua
hai virus, khi hai virus (mot hoac ca hai c6 thé 1a thé xam nhiém) cung nhiém vao mot té
bao thi trong qua trinh nay, cac san pham gen cia chung nhu protein va enzyme, hoat
dong bo trg 1an nhau dé co hiéu suit gia ting cho mot hoac ca hai virus. Biéu ndy xay ra
ngay ca gitra cac virus khéng c6 quan hé gan nhau.

Trong qué trinh nay, chung virus khiém khuyét c6 thé duoc phuc hdi nho su sao
chép cua thé dot bién khéac hay nho chung hoang da. Vi du, adenovirus bi khiém khuyét
trong té bao khi (simian) nhung virus nay cé thé dugc hdi phuc nhd SV40. Virus SV40
c6 thé tang truong trong té bao khi va san sinh ra mot san pham gen ma adenovirus can
thiét cho su sao chép bé trg cua adenovirus.

(b). Pha tron kiéu hinh: trong qua trinh nay, san pham virus tir cac té bao bj
nhiém véi cac chung virus khac c6 thé 1am pha tron kiéu hinh va cé nhiing dic diém cua
mét ching nay nhung bo gen lai 1a cua chang virus khéac. Pay 1a sy bién d6i khong bén
viing; khi xay ra sy chuyén dich tiép theo sau dé, capsid chi duoc phat hién trong kiéu
nguyén thuy (original type). Su pha tap kiéu hinh xay ra khi nucleic acid ciia mot virus
duoc capsid cua virus khac bao lai hoan toan, tién trinh nay dugc goi 1a qué trinh chuyén
capsid (transcapsidation). Cac kiéu gia (pseudotype) duoc tao ra khi c6 qua trinh chuyén
capsid xay ra gitta cac kiéu khac nhau cua virus, nhung diéu nay thi hiém khi xuat hién.

(c). Pha tron kiéu gen: tat ca virus caa dong vat co xuong song thuong 1a thé don

boi (haploid) ngoai trir retrovirus 1a thé ludng boi (diploid); nhung d6i khi mot sb
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nucleocapsid c6 thé di kém trong mét vo bao. Hién tuong pha tron kiéu gen nay duoc goi
la thé da boi (polyploidy). Khong c6 su téi té hop gitra b gen cua virus dién ra va qua
trinh nay cling khong phai 1a qué trinh thay d6i bén viing.

(d). Sw can thiép: can thiép 1a biéu thi tc ché ting truong cua mot virus trong mot
té bao chu khi té bao chi nay bi nhiém déng thoi voi mot virus khac. Interferon 1a yéu té
trung gian (mediator) quan trong dong vai tro can thiép. Tu can thiép (autointerference)
la mot kiéu khac cua can thiép, theo d6 khi c6 mét sé luong 16n virus xam nhidm sé& tc
ché san sinh ra thé hé con c6 kha nang xam nhiém (infectious progeny). Nguoc lai, xam
nhiém hén hop d6i khi lam tang hiéu suat cua mot virus va tao ra hiéu tmg tac dong lam
thay doi té bao rd rang dién ra & nhitng dong té bao. Hién tugng nay duoc goi 1a sy ting
cuong (enhancement).

61.8. Danh phép va phan loai virus

Khoi dau viéc phan loai virus 1a ngau nhién va duoc dya trén triéu chirng bénh hoc
do virus gay ra hoac dya trén vi tri phan lap ching. Khi d6 virus dugc phén loai theo:

(1). Virus thudc phdi nhu virus c6 tac dong dén tuyén hd hap vi du nhu virus cim
va virus gay cam lanh;

(2). Virus thuoc than kinh, tac dong dén hé than kinh nhu virus gdy bénh dai, virus
gay bénh bai liét;

(3). Virus thuoc da, tac dong 1én da vi du virus gay bénh dau mua va virus gay
bénh trai ra; va

(4). Virus ndi tang, tic dong dén cac co quan ndi tang vi duy nhu virus viém gan,
virus gay bénh sét vang. Hé thdng phan loai nay thuan tién nhung lai khong duoc chap
nhan vé mat khoa hoc, bai vi ciing mot virus c6 thé gay nhiéu hon mét bénh phu thuoc
vao mo ma chung tac dong.

Tt nam 1966, mot hé thong phan loai vé phan loai hoc va danh phép virus duoc
tién hanh cing véi d6 su hinh thanh Uy ban Quéc té vé Phan loai hoc virus - ICTV
(https://ictv.global/taxonomy). Tir d6 ICTV di dua ra cach tiép can mang tinh hé thdng
vé phan loai va danh phap cua virus. ICTV da xép nhém thanh cac ho dya trén (a) kiéu

nucleic acid cua virus, (b) phuong tién sao chép va (c) hinh thai, vi du cé va khéng c6 vo
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bao.

Hau té tir virus duoc sir dung cho tén cua gidng hay chi (genus) virus, viridae cho
tén ho (family) va ales cho tén bo (order). Trong sir dung thong thudng, tén ho va giéng
duoc sir dung vé6i dic diém nhu sau: vi du ho Rhabdoviridae, gidng Lyssavirus, virus gay
bénh dai ¢ nguoi. Loai virus A 1a mot nhém virus cuing chia s& thdng tin di truyén va khu
vuc (hbc) sinh théi (ecological niche) gidng nhau. Nhitng loai virus nay thuong duoc dat
tén theo cach mé ta chung, nhu herpesvirus & ngudi néu cé loai phu duoc dit tén bang sé
(vi du HHV-1).

Phu thudc vao kiéu nucleic acid ma virus sé hitu, ching dwgc phan thanh hai
nhom: deoxyribovirus, Ia nhitng virus chira DNA hay virus DNA va ribovirus, 1a nhitng
virus chara RNA hay virus RNA. Virus DNA lién quan dén bénh & ngudi dugc chia thanh
sau ho (Bang 6). Virus RNA lién quan dén bénh & nguoi duoc chia thanh it nhat 13 ho
(Bang 7).

61.9. Virus DNA
Virus DNA lién quan dén bénh & ngudi thudc céc ho sau (Bang 61.6):

Bing 61.6. Pic diém ciia virus DNA & nguoi.

) Khai
) Kich .
L R -~ Gay bénh/Bénh R luwong Pat tinh tw
Ho Giong Thanh vién n Hinh dang thwéc . -~
lién quan (nm) phan tit x nhién
nm
108 Da
. Lién quan den
Ortho Smallpox va
] L bénh ¢ da nhu Hinh vién
Pox poxvirus vaccinia virus . 300 x 240
o bénh dau mua gach, c6 vo Mach doi,
viridae x 100 85 - 140 ,
Mollus bao thang
) ] Molluscum .
cipoxvirus . Bénh u nhay lay
contagiosum
Herpes .
) Herpes simplex Mun rop
simplex .
. virus type 1 & 2 ] Capsid: Mach doi,
virus Da dién hai .
Herpes _ _ 100 - 100 dang thang
- Varicello Varicella zoster , muoi mat, co 100 - 150
viridae . . Bénh thuy dau Vo bao: Co cac trinh
virus virus vo bao .
. 120 - 200 tu cuoi va
Lympho . . Bénh bach cau . .
. Epstein—Barr virus gitra lap lai
cryptovirus don nhan
Cytomegalo  Human Gay nhiéu bénh
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virus cytomegalovirus
Roseolo Bénh tuy thudc

. HHV 6 & 7 .
virus VAo type

. ) Bénh Kaposi’s

Rhadino Kaposi’s sarcoma- o

. . sarcoma lién
virus associated

) quan dén virus
herpes virus

herpe
Khoi da dién
hai muoi mat
. dbi xang véi
Adeno Mastadeno Lién quan den
. . . o 252 70-90 Mach doi,
viridae virus Adenovirus bénh hé hap cap 20-25 ,
i . capsomere. thang
tinh ¢ nguoi L
C6 cac sgi
nho ra tir canh
capsomere
Mach doi,
Hepadna Hinh cau, ¢6 dang tron,
o Hepadna o ) o o )
viridae . Hepatisis B virus Viém gan Vo bao 42 1,8 virion co
virus
DNA
polymerase
Papilloma human
Papova . . . . .
i virus papillomavirus Bénh mun giop Da dién hai 45 -55 3-5 Mach d6i,
viridae
Polyoma JC virus, BK virus, sinh duc muoi mat dang tron
virus and SV40
Erythrovirus  Parvovirus B19 Bénh ban do Khéi da dién
Parvo ) ) Mach don,
. ] Gay bénh ¢ hai muoi mgt 18 - 26 15-2 , .
viridae Dependopar  Adeno-associated ) .. ] thang va
. . ngudi va dong doi xtng véi )
vovirus virus mach doi

vat linh trudng 32 capsomere

61.9.1. Adenoviridae

Ho Adenoviridae gom céc thanh vién 1a nhiing virus c¢6 kich thudc trung binh tir
20 - 90 nm. Ho nay khéng cé vo bao, la nhirng virus da dién c6 252 capsomere. Chlng
dugc dat tén nhu vay l1a do lan dau tién phan lap ¢ hach vom hong (adenoid). Nhiing
virus nay hau hét cé lién quan dén bénh ho hap cap tinh & nguoi.
61.9.2. Poxviridae

La nhirng virus c6 dang hinh vién gach, kich thudc lon tir 300 x 240 x 100 pm.
Chung c6 cau trac phirc hop véi mot nhan chira phan tir DNA mach don, dang thang. Cac

virus pox (pox: ton thuong c6 day mu) lién quan dén bénh & da. Cac thanh phan cua virus
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nay duoc tong hop va lap ghép trong té bao chat cua té bao chi bi nhiém.
61.9.3. Herpesviridae

La nhiing virus nucleocapsid da dién, co6 kich thudc trung binh 100 nm, chua 162
capsomere. Chung 1a nhitng virus ¢ vé bao, c6 DNA mach d6i dang thing. Virus nay
duoc dit tén sau khi lay lan bénh I¢ miéng (cold sores). Virus ndy nhan Ién trong nhan té
bao chu.
61.9.4. Papovaviridae

La nhirng virus nho c6 kich thudc tr 40 - 55 nm, DNA la mach d6i, c6 72
capsomere. Chung la nhiing virus khdng c6 vo bao. Virus nay sao chép trong nhan cua té
bao chu cung véi nhidm sic thé cua té bao chu. Diéu nay c6 thé 1am cho té bao chu sinh
s6i nay no nhanh, dan dén hinh thanh khéi u. Papovavirus la tir dugc viét tat tir cac tir
papillomas nghia 1a mun, polyomas nghia 1a khdi u va vacuolation nghia 1a su hinh thanh
khong bao do mot sb virus nay gay ra.
61.9.5. Hepadnaviridae

Hepadnaviridae 1a t&n c6 ngudn gdc tir hepa nghia 1a gan; dna la 16i DNA, so di
dugc dat tén nhu vay la do ching gay bénh gan va co bd gen la DNA. Nhom virus nay
khéc véi nhitng virus DNA khac & chd téng hop DNA cua chiing bang cach sao chép tir
RNA cé sir dung enzyme phién ma nguoc reverse transcriptase. Virus gay bénh siéu vi
gan B & nguoi 1a mot virus quan trong c6 lién quan dén bénh ¢ nguoi thudc ho nay.
61.10. Virus RNA

Virus thuoc nhém nay gom cac ho dugc tém tat & Bang 61.7. Theo dé gom:

Togaviridae: gom arbovirus va alphavirus. Hau hét cac virus nay nhan Ién trong
dong vat c6 chan dbt ciing nhu trong dong vat co6 xuong séng. Togaviridae 1a nhém virus
c6 v6 bao chira bo gen RNA mach don. Chdng la nhitng virus hinh cau, cé kich thuéc
nho tir 40 - 70 nm.

Rhabdoviridae: Rhabdovirus (rhabdo: hinh que) 1a nhiing virus ¢6 hinh vién dan
(bullet-shaped). Nhém virus nay co6 vo bao, kich thudc 130 - 300 x 20 nm va chira RNA
mach don.

Reoviridae: la nhitng virus khdng c6 vé bao, da dién, kich thuéc 60 - 80 nm.
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Nhém virus nay c6 capsid 16p do6i bao quanh 10 - 12 doan RNA mach d6i. Tén cua chung
Xuat phét tir cac ky tu dau tién cua chix respiratory (hd hap), enteric (duong rudt) va
orphan (md c6i). Khi virus nay dugc kham phé dau tién, ching khong lién quan dén bat
ctr bénh nao, nén duogc goi 1a virus md ci (orphan virus). Nhitng virus nay hién nay dugc
biét gay bénh hd hap va duong ruot.

Retroviridae: cac retrovirus duwgc viét tit tir cum tur: reverse transcriptase -
enzyme phién ma. S¢ di retrovirus dugc dat tén nhu vay vi ching so hitu enzyme c6 dac
tinh phién ma nguoc. Retrovirus la nhirng virus c6 vo bao, da dién, co kich thuéc 100
nm. Nhiéu virus thugc nhoém nay lién quan véi khdi u ¢ nhiing té bao bi nhiém. Mét trong
nhitng giéng nay la Lentivirus gom céc loai phu HIV-1 va HIV-2, 1a cac dbi twong gay
hoi chiing suy giam mién dich mac phai (AIDS) ¢ nguoi.

Picornaviridae: picornavirus (pico: nhé) 1a nhitng virus nhé nhat, kich thuéc 20—
30 nm. Chung la nhixng virus khéng c6 vo bao, da dién, bo gen RNA mach don. Nhdm
nay gom ba giong quan trong trong y khoa nhu Enterovirus, Rhinovirus va Hepatovirus.

Orthomyxoviridae: la nhirng virus c6 kich thudc trung binh 80 — 120 nm. Chung
la nhiing virus ¢ dang hinh cau va dang dai, c6 vo bao chira bo gen 1a RNA mach don
nhung phan thanh nhiéu doan (8 doan). Virus cim virus quan trong, gay bénh ¢ nguoi thi
thuoc nhom nay.

Paramyxoviridae: la nhitng virus da hinh, c6 vo bao, kich thuéc 150 nm. Chung
chira RNA mach don, dang thang va khong phan doan. Ba gidng nay da dugc mo ta la:
Paramyxovirus, Morbillivirus va Pneumovirus.

Bunyaviridae: 1a cac virus ndy c6 vo bao, hinh ciu va c6 kich thuéc tir 90 - 100
nm. Cac gidng quan trong géom Bunyavirus, Hantavirus, Uukuvirus, Phlebovirus va
Nairovirus.

Arenaviridae: 1a nhiing virus hinh cau, da hinh, kich thudc dao dong (50 - 300
nm). Chlng chira céc hat nhidm sac thé c6 dién tich day dic (electron-dense) ¢ dang nhu
cat; vi vay chung dugc dat tén la arenavirus (arena: cat).

Calciviridae: 1a nhitng virus tran khéng c6 vo bao. Chidng 1a nhitng virus nho,

hinh cau va c6 kich thuéc 35 — 39 nm. Chdng biéu hién dang 32 khéi sap xép dbi xing.
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Filoviridae: la virus cé dang soi dai, ¢ vo bao, c6 kich thudc dao dong. Nhdm
nay c6 bo gen RNA mach don. Marburg va Ebola la nhitng virus quan trong trong y
khoa.

Prion

Prion 1a nhitng hat x&m nhi&m, c6 thé lan truyén bénh. Nhiing prion nay dwoc ciu
tao chu yéu la protein, khdng cé bat ky nucleic acid. Prion 1a tén méi duoc chap nhan
rong rai thay thé cho tén cii 1a virus xdm nhiém cham. Thuat ngit nay do Prusiner dit ra
cho céc hat dang protein c6 kha nang xam nhiém. Khong giéng nhu virus théng thuong,
prion khéng cé cau trdc virion hay bo gen va khong moi ra dugc phan @ng mién dich
trong dong vat cha bi nhiém. Nhiing thé ndy c6 kha ning khang cuc Ky cao cac yéu té
nhu: nhiét do, chat khir triing va phong xa 1am bat hoat ching.

Prion 14 yéu t6 nguyén nhan cua bénh xam nhiém cham do virus, nhu bénh nhiing
ndo ban cap tinh. Sau thoi gian u bénh dai nhiéu nam, ching s& tién trién thanh bénh, gay
t6n thuong hé than kinh trung wong, dan dén bénh nhiing ndo. M@ ta chi tiét vé prion va
virus xam nhiém cham dugc trinh bay & Chuong Virus xam nhiém cham va Prion.

Viroid

Viroid la nhitng doan tu do khdng cé protein, la RNA vong, mach don, gy bénh &
thuc vat. Thuat ngit viroid do Triener (1971) dit ra dé md ta nhém phu méi cua céc yéu
t6 gan gidng virus (subviral agent) c6 bo gen rat giéng véi bo gen virus; ching gom
nhitng doan RNA tran, ngan, dai 300 - 400 nucleotide, khdng c6 protein phi. RNA khong
ma hoa cho bat ky protein nao. Trong luong phan tir cia RNA thap, c6 kha ning khang
duoc nhiét va dung méi hitu co nhung lai nhay cam véi cac enzyme nuclease. Cho dén
nay viroid di dugc xac dinh chi 1a d6i twong gay bénh cho thuc vat; bénh duoc xac dinh
dau tién do viroid gay ra cho thuc vat 1a bénh 1am cho ca khoai tay c6 hinh thoi. Viroid

chua ghi nhan lién quan dén bt ky bénh nao & ngudi.
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Bing 61.7. Pic diém cia virus RNA ¢ ngudi.

] Kich Khoi lwong
i . . Gay bénh/Bénh lién . ) _
Ho Giong Thanh vién Hinh dang  thwéc phan tir x DPit tinh tw nhién
quan
(nm) 10® Da
Sendai virus
Respirovirus Human parainfluenza i
. Gay bénh cum A
virustype 1 & 3) Mach &m - don {(-)
Paramyxoviridae Rubulavirus Gay bénh quai bi o ssSRNA}, dang
o ) Hinh cau 150-300 5-7 ,
Morbillivirus Gay bénh soi thang va khéng
. Human respiratory  Nhiém trung duong ho phéan doan
Pneumovirus L ,
syncytial virus hap
) Human influenza A Bénh cim & nguoi
Influenzavirus A )
virus type A
. . Mach &m - don
) Human influenza B Bénh cim & nguoi . )
Orthomyxoviridae  Influenzavirus B ) Hinh cau 80-120 5 RNA, dang thang
virus type B
] . va ¢6 phan doan
] Human influenza C Bénh cim & nguoi
Influenzavirus C )
virus type C
Mach duong - don
Coronaviridae Coronavirus . ) o o 80 - 130 6 {(-) ssRNA}, dang
Coronavirus Hoi chang ho hap Hinh cau .
thang va khong
phén doan
Lassa fever virus St Lassa
. . . . . Mach &m - don {(-)
Arenaviridae Arenavirus o Gay sot xuat huyet | 50 - 300 .
Junin virus Hinh cau 3-5 sSRNA}, dang tron

Machupoviruses

Argentina

Gay s6t xuat huyét

va c6 phéan doan
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Boliva

) Viém mang ndo & va
Lymphocytic . .
. o lam roi loan lympho
choriomeningitis virus

bao
. ] Vesicular stomatitis o Mach &m - don {(-)
Vesiculovirus ] Bénh mun nudc Hinh vién .
. virus 180x 75 ssRNA}, va khong
Rhabdoviridae dan 4
. L . phén doan
Lyssavirus Rabies virus Bénh dai
Ebola virus Sot xuat huyét Ebola
Filoviridae Filovirus ) S6t xuat huyét Dang soi 800x80 4 Mach don (ssRNA)
Marburg virus
Marburg
California encephalitis ] o
. ) Viém ndo California
Orthobunyavirus  virus
La Crosse virus Viém ndo La Crosse
Bunyaviridae Phlebovirus Sandfly fever virus St rudi cat do virus Hinh cau 90-100 4-7 Mach don (ssRNA)
S6t xut huyét kem
Hantavirus Hantaan virus theo suy than do virus
tir chuot
Human T-cell Ung tu bach cau té bao
Deltaretrovirus leukemia virus type | T/ung thu hach bach
&Il huyét & nguoi lon
. Lentivirus HIV Suy giam mién dich o
Retroviridae . ] o Hinh cau 80 - 110 2 x(2-3) Mach don (ssRNA)
Alpharetrovirus U &c ¢ gia cam

_ Tao khdi u & dong vat
Betaretrovirus L
cova

Gammaretrovirus Ung thu ¢ chuét
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) ) Bénh trén da, tao u
Epsilon retrovirus
cho ca nudc ngot

Rotavirus Rotavirus Viém ruot da day

S6t, 6n lanh, nhue dau,

Orbivirus Colorado tick fever fever, chills, headache,
. virus dau nhirc co thé va ba dién hai ]
Reoviridae B . ) 60 - 80 Mach d6i, phan
cam giac mét moi muoi mat 11-15
i doan
Bénh dang nhe tuyen
) hd hap trén, viém da
Orthoreovirus . o
day rudt va gay hep
duong mat
Poliovirus Bénh bai liét
Viém mang ndo vo
_ Echovirus khuén, viém ndo, liét
Enterovirus
. o co, ... ) .
Picornaviridae ) ) Dadiénhai 25-30 Mach duong - don
o Liét co, viém mang ) 2,5
Coxsackie virus B 5 muoi mat {(+) ssSRNA}
ndo - ndo, ...
Rhinovirus Human rhinovirus Cam lanh
. Human hepatitis A .
Hepatovirus ] Viém gan A
virus
Rubivirus Rubella virus Bénh rubella (sai Buc)
Western equine
encephalitis virus .
. . L ba dién hai
Togaviridae . Eastern equine Bénh viém néo tay ) 60 -70 4 Mach don (ssRNA)
Alphavirus muoi mat

encephalitis virus ngua
Venezuelan equine

encephalitis virus
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Ross River virus

Sindbis virus

Semliki forest virus

Cam cim & viém da
khép

Sét sindbris (gom dau
khép, phat ban,... )
Bénh khong dién hinh

hoac rat nhe

Yellow fever virus,

Dengue virus

Sét vang do virus

S6t xuat huyét Dengue

Flavivirus ) »
St. Louis encephalitis -~ ) )
) Viém ndo Saint Louis .
Flaviviridae virus Hinh cau 40 - 50 4
Pestivirus Tiéu chay do virus
. ) Human hepatitis C -~
Hepatitis C virus ] Viémgan C
virus
Norovirus Norwalk virus Viém da day ruot
Sapovirus Sapporo virus Viém da day ruot
Calciviridae ) Xuét huyét do Pa dién hai
Lagovirus . ) 35-40 2,6
Lagovirus muoi mat
o Mun nudc do
Vesivirus

Vesivirus

Mach don (ssRNA)

Mach don (ssRNA)
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