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noi ddu 

Chua bao gid Sinh hgc lai phdt trien manh me nhu nhiing ndm cuoi 
theki XX vd ddu theki XXI. Kien thu'c sinh hoc dang biing no a tdt cd 
cdc cdp do tix phdn tu cho den he sinh thdi. Ldm the ndo de hoc sinh 
CO the ndm bdt dugc nhUng kien thitc ca bdn nhung hien dqi cua 
Sinh hoc dephuc vu thiet thuc cho cugc sdng trong khodng thdi gian 
rdt hqn che cua chuang trinh Sinh hgc cdp THPT ? 

De gop phdn gidi quyei vdn de ndy, sdch gido khoa Sinh hgc 10 
dugc bien soqn theo huang doi mai ngi dung cung nhu phuang phdp 
dqy hgc the hien qua cdc mat sau : 

Ve mat suphqm : Cdc bdi hgc dugc viei cho thdi gian mot tiei hgc 
vd thudng dugc bat ddu bdng viec neu ra cdc khdi niem mdi, sau do, 
hgc sinh van dung trd ldi cdc cdu hoi. Co the] bdi hgc dugc bdt ddu 
bdng mot vdi cdu hoi hay tinh hudng nham giiip hgc sinh the hien su 
hieu biei ve vdn de se dugc trinh bdy trong bdi. Sau do, vdi kien thiic 
mdi, hgc sinh co thetu minh hodn thien cdch li gidi hoqc dua ra cdu 
trd ldi cho vdn de da neu. Viec neu cdc vdn de cho hgc sinh thdo luqn 
trudc khi gidi thieu kien thiic mdi khong phdi chi nhdm tim kie'm cdu 
trd ldi dung cua hgc sinh md cdi chinh la phdt hien cdc y tudng, khd 
ndng lap luqn logic, nhifng "Id hdng'' ve kien thiic vd kT ndng a hgc 
sinh de gido vien co bien phdp sua chira kip thdi. Cdc ki hieu tam gidc 
(^) la cdc cdu hdi hoqc cdc vdn de dugc neu trong bdi giiip hgc sinh 
du'ng lqi khi dgc hodc trao ddi vdi nhau nhdm van dung kien thiic hoqc 
hieu chinh xdc cdc khdi niem. Ndu khong tu trd ldi dugc, hgc sinh co 
the nhd su trg giup cua gido vien. Thong qua cdc hoqt dgng ndy, hgc 
sinh sedugc ren luyen cdc ki ndng dien dqt, khd ndng ldm viec tap the, 
khd ndng suy ludn vd khdi qudt hod.... Cudi moi bdi hgc co khung tdm 
tdt ngi dung bdi hgc dehgc sinh hgc dugc cdch thuc chgn lgc kien thirc 
trgng tdm vd tdm lugc ngi dung bdi hgc. 

De giiip hgc sinh linh hgi kien thtic mot cdch co he thdng vd ghi nhd 
tdt han, ngi dung sdch dugc trinh bdy theo hudng tich hgp giira cdc 
phdn vdi nhau cUng nhu vdi kien thitc cdc mon hgc khdc a nhitng chd 
thich hgp. Nhihig cdu hoi neu ra trong bdi ddi hoi hgc sinh phdi lien 
he giUa kien thitc mdi vdi kien thtic da hgc. 



Ngodi ra, trong sdch cdn cd muc "Em co biei " dehgc sinh biet them cdc thong 
tin li thil vd hdp ddn, biei them cdc thdnh tuu mdi nhdt cua Sinh hgc. 

Ve ngi dung : Chuang tiinh Sinh hgc 10 gom cd 3 phdn : Phdn mot - Gidi thieu 
chung vi the gidi sdng, Phdn hai - Sinh hgc tebdo vd Phdn ba - Sinh hgc vi sinh vqt. 

Phdn mot gidi thieu khdi qudt cdc cdp td chtic sdng trong sinh gidi tti thdp den 
cao vd nhung dac diem chung cua cdc cdp to chtic sdng. Qua do, hgc sinh co the 
hinh dung dugc todn bg chuang trinh se hgc vd hinh thdnh phuang phdp hgc 
hgp li ddi vdi mdn Sinh hgc. 

Phdn hai dugc bdt ddu bdng viec gidi thieu ve thdnh phdn hod hgc vd cdu triic 
cua tebdo (chuang I vd II), tiep den Id su chuyen hod vqt chdt vd ndng lugng xdy 
ra ben trong tebdo (chuang III) vd cudi ciing Id suphdn chia tebdo (chuang IV). 

Phdn ba gidi thieu cdc qud trinh sinh hgc ca bdn dac trung d cdp ca thi, nhung 
ddnh rieng cho nhting sinh vqt cd kich thudc nhd be md chu yeu Id vi khudn, vi ndm 
cung nhting ting dung ciia chiing (chuang I, II). Ngodi ra, phdn ba cdn gidi thieu 
ve virut, tuy chung chua dugc xem Id mot ca the sinh vqt hodn chinh (vi chua co 
cdu tqo tebdo), nhung cd vai trd ddc biet trong the gidi sdng ndi chung vd ddi vai 
con ngudi ndi rieng (chuang III). 

Ve hinh thtic : Sdch Sinh hgc 10 chii trgng tdng kenh hinh minh hoq vd li 
nguon cung cdp kien thtic nhdm giup cdc em ITnh hdi kien thtic tdt han. 

Ve ddnh gid : Cdc cdu hdi neu trong bdi cung nhu a muc Cdu hoi vd bdi tap 
khdng chi dting lqi a viec ddnh gid khd ndng nhd vd hieu bdi cua hgc sinh md cdn 
ddnh gid khd ndng van dung, lien he vd tdng hgp kien thtic cua hgc sinh. 

Cdc tdc gid dd ddnh nhieu cdng stic debien soqn, song cd the sdch Sinh hgc 10 vdn 
cdn CO mot sd khiem khuyet. Chung tdi mong nhdn dugc y kien dong gdp cUa bqn 
dgc decudn sdch dugc hodn thien han trong nhting ldn tdi bdn sau. 

Cdc tdc gid 
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CAC CAP TO' CHUfC CUA THE GIOI SONG 

J CAC CAP TO CHljrC CUA THE GIOI SONG 

• Sinti vat khae vdi vat vo sinh d nhutng diem nao ? 

De nghien ciiu sa song cac nha sinh hoc thirorng tap trung vao nghien cthi 
cac dac diem cua ca the song vi chi a cap co the mdri bi^u hien ddy du cac 
dac tfnh cua su song. Tuy nhien, de hi^u duoc su song d cap ca thd G4C nha 
sinh hoc con phai nghien ciiu ta't ca cac cap to chiic dudfi va tren cap cofitbl, 
ttr cap nho nhat den cap 16n nhat nhu phan tu -^ bao quan -^ i6 bao -> m6 
-^ ca quan -^ he co quan -> co the -^ qudn the -> qudn xa -^ he sinh thai-
sinh quyen (hinh 1). Hoc thuyet te bao cho thay, moi co the song ddu,dilfc 
ca'u tao tir mdt hay nhieu te' bao va cac te bao chi duoc sinh ra bang each pMn 
chia te bao. Nhu vay, doi v6i cac co the sinh vat don bao thi nghien c 6 u * 
song 6 ca'p te' bao cung co nghia la nghien ciiu su song d cap co thi. D^i vdi 
cac CO the da bao, neu muon biet chung thuc hien va duy tri cac chtic nang 
song ra sao, chiing ta khong nhung phai tim hieu d cap t6 chiic te' bao va dirdi 
te' bao nhu doi v6i cac sinh vat don bao ma con phai tim hieu cac cdp td chiic 
trung gian nhu mo, co quan, he co quan. Nhu vay, co the noi the gidfi sinh vSt 
duoc to chiic theo thii bae rdt chat che, trong do te bao la don vi co ban cdu tao 
nen moi eo the sinh vat. Cae cap to chiic co ban cua the' gidi s6'ng bao g6m: 
te bao, CO the, qudn the, qudn xa va he sinh thai. 

• Quan sat hmh 1 va giai thich cac khai niem : mo, co quan, he ca quan, c6 thi 
quan the, quan xa va he sinh thai. 



IHinh 1. Cac cap to chtic cua the gidi song 
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11 - DAC OIEM CHUNG CUA CAC CAP TO C H U C SONG 

1- To chufc theo nguyen tac thuf bae 

The gidi song dugc t6 chiic theo nguyen tdc thii bae, to chiic sdng cap dirai 
lam nen tang de' xay dung nen t6 chiic sdng cap tren. To chiic sdng cap cao hon 
khong chi eo cac dac die'm cua to chiic sdng cap thap hon ma eon eo nhiing 
ddc tinh ndi trdi ma td chiic sdng cap thap hon khong co dugc. Nhung dac tinh 
noi troi d mdi cap td chiic dugc hinh thanh do su tuong tac giua cae bp phan 
cau thanh. Vi du : tung te bao than kinh chi cd kha nang ddn truyen xung than 
kinh, nhung tap hgp cua khoang 10 " te bao than kinh tao nen bg nao eua con 
ngudi vdi khoang 10^̂  dudng lien he giua ehiing, da eho con ngudi ed dugc tri 
thong minh va trang thai tinh cam ma d miie do tiing te" bao khong the eo dugc. 
Nhu'ng dac diem ndi troi dac trung cho the gidi sdng nhu : chuyen hoa vat chat 
va nang lugng, sinh san, sinh trudng va phat trien, cam iing, kha nang tu di6u 
ehinh, kha nang tien hoa thieh nghi vdi moi trudng sdng khong ed gi la sieu tir 
nhien. Cau true vat chat dugc ggi la co the sdng duge hinh thanh va tien hoa 
do su tuong tac eiia vat chat theo cac quy luat li, hoa hgc va dugc chgn loc tu 
nhien sang lgc qua hang trieu trieu nam tien hoa. 

2. He thong md va tiT dieu chinh 

Sinh vat 6 moi cap t6 chiic deu khong ngttng trao doi vat chat va nang lucmg 
vdi moi trudng. Do do, sinh vat khong chi chiu su tac dong ciia moi trudng ma 
con gop phan lam bien ddi mdi trudng. 

Moi cap td chuc sdng tii thap den cao cua the gidi sdng deu cd cac co che 
tu dieu chinh dam bao duy tri va dieu hoa su can bang ddng trong he thdng, 
giiip td chuc sdng cd the' tdn tai va phat tri^n. Vi du : ndng do cac chat trong 
CO the ngudi ludn ludn dugc duy tri d mot muc do nha't dinh, khi xay ra mat 
can bang se cd cac co che di6u hoa de' dua ve trang thai binh thudng. Neu cO 
th^ khdng cdn kha nang tu dieu hoa thi co thi se phat sinh benh va cd the' din 
den tii vong. 

3. The gioi song lien tuc tien hod 

The gldl sinh vat Hen tuc smh sdi nay nd va khdng ngung tien hoa. Su song 
dugc tiep dien lien tuc nhd su truyen thdng tin tren ADN tu te bao nay sang te­
bao khae, tu the he nay sang the he khae. Nhd dugc ke thua thdng tin di truyen 
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tCr nhung sinh vat to tien ban ddu nen cac sinh vat tren Trai Dat deu cd nhung 
dac diem ehung. Tuy nhien, sinh vat luon ed nhung eo che phat sinh cae bien 
di di truyen va su thay doi khong ngiing eua dieu kien ngoai canh luon 
ehgn lgc, giu lai cae dang sdng thieh nghi vdi moi trudng khae nhau. Vi the, 
mac du cd ehung mgt ngudn gdc nhung cae sinh vat luon luon tien hoa tao nen 
mot the' gidi sdng vo cung da dang va phong phii. 

The gidi sdng dugc td chtic theo cdc cdp bdc vdi cdc ddc tinh ndi 
trdi, trong dd te bdo, ca the, qudn the, qudn xd vd he sinh thdi la 
nhting cdp td chtic ca bdn. 

Cdc cdp td chtic ciia the gidi sdng deu Id nhirng he md vd cd khd 
ndng tu dieu chinh. 

Su sdng khdng ngting tien hod tqo nen mgt the gidi sdng vd cung 
da dqng nhung lqi thdng nhdt. 

au hoi va bai tap 
1. The gidi song du'dc td chiTc nhu the nao ? Neu cac cap to chifc sdng 

cd ban. 

2. Dac tfnh ndi troi cua cac cap td chiic sdng la gi ? Neu mgt sd vi du. 

3. Neu mgt sd vf du ve kha nang tg dieu chinh cua cd the ngu'di. 

4. Hay chgn cau tra ldi dung neu dudi day. 

Cac loai sinh vat mac du rat khae nhau nhung chung van cd nhu'ng 
dac diem chung la vi : 

a) Chung sdng trong nhung moi trirdng gidng nhau. 

b) Chung deu du'dc cau tao tCf te bao. 

c) Chung deu cd chung mgt td tien. 

d) Tat ca cac dieu neu tren deu dung. 



CAC GICR SINH VAT 

I GIOI VA HE THONG PHAN LOAI 5 GIOI 

1. Khai niem gioi 

Gidi (Regnum) trong Sinh hoc la don vi phan loai ldn nhat bao gdm cae nganh 
sinh vat eo chung nhung dae diem nhat dinh. 

The gidi sinh vat dugc phan loai thanh cac don vi theo tiinh tu nho dan la: 
gidi - nganh - ldp - bg - hg - ehi (gidng) - loai. 

2. He thong phan loai 5 gidi 

Oaitayko (Whittaker) va Magulis (Margulis) chia the gidi sinh vat thanh 5 gidi. Do la: 
gidi Khdi sinh, gidi Nguyen sinh, gidi Nam, gidi Thue vat va gidi Dgng vat (hinh 2). 

Gidi Thuc vat 
(Plantae) " 

Gidi Nam 
(Fungi) 

Gidi Dgng vat 
(Animalia) 

Gidi Nguyen sinh 
(Protista) 

Gidi Khdi sinh 
(Monera) 

Te bao nhan thuc 

Te bao nhan so 

Hinh 2. So do he thong 5 gidi sinh vat 

II DAC OIEM CHINH CUA MOI GIOI 
« 

1 . Gidi Khdi sinh (Monera) 

Gidi Khdi sinh gdm nhung loai vi khuan la nhung sinh vat nhan so rat be nho. 
phdn ldn cd kich thudc khoang 1-5 (im. Chiing xuat hien khoang 3,5 ti nam trudc day. 
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Vi khudn sdng khdp noi : trong dat, nude, khong khi, tren eo the sinh vat khae. 
Vi khuan cd phuong thiic sinh sdng rat da dang, mgt sd sdng hoai sinh, mot sd ed 
kha nang tu tong hgp chat huu eo nhd nang lugng anh sang mat trdi hoac tir qua 
trinh phan giai eae chat huu co va mot sd sdng ki sinh, 

2. Gidi Nguyen sinh (Protista) 

Gidi nguyen sinh gdm ed : 

- Tdo : Tao la nhung sinh vat nhdn thuc, don bao hay da bao, cd sde td quang 
hgp. Tao cd kha nang tu tdng hgp chat huu co nhd nang lugng anh sang va la sinh 
vat quang tududng, sdng trong nudc. 

- Ndm nhdy : Nam nhdy la nhirng sinh vat nhdn thuc, ca the tdn tai d hai pha : 
pha don bao gidng trimg amip va pha hgp bao la khdi chat nguyen sinh nhdy chiia 
nhieu nhan. Chiing la sinh vat di duang, sdng hoai sinh. 

- Dong vqt nguyen sinh : Dong vat nguyen sinh rat da dang, eo the gdm mot 
te' bao cd nhdn thuc. Chiing la sinh vat di dudng hoae tu dudng. 

3. Gidi Nam (Fungi) 

Dae diem chung cua gidi Nam : Gidi Nam gdm nhiing sinh vat nhan thue, co 
the don bao hoae da bao, eau triic dang sgi, phdn ldn cd thanh te bao ehiia kitin, 
khong cd luc lap. Nam cd hinh thiie sinh san hiiu tfnh va vo tfnh nhd bao tu. 
Nam la sinh vat di dudng : hoai sinh, kf sinh hoae cgng sinh. 

Cac dang ndm gdm ed : nam men, nam sgi, nam dam, chiing ed nhieu dac diem 
khae nhau. Ngudi ta eung xep dia y (duge hinh thanh do su cgng sinh giua nam va 
tao hoac vi khuan lam) vao gidi Nam. 

4. Gidi ThiTc vqt (Plantae) 

Gidi Thuc vat gdm nhimg sinh vat da bao, nhan thuc, cd kha nang quang hgp 
va la sinh vat tu dudng, thanh te bao dugc eau tao bdng xenlulozo. Phdn ldn sdng 
cd dinh, cd kha nang cam iing cham. 

Gidi Thuc vat dugc phan thanh cae nganh ehfnh : Reu, Quyet, Hat trdn. Hat kin. 
Chiing deu ed chung mot ngudn gdc la Tao luc da bao nguyen thuy. 

Khi chuyen len ddi sdng tren can, td tien cua gidi Thuc vat da tien hoa theo hai 
dong khae nhau. Mgt ddng hinh thanh Reu (the giao tu chiem uu the), dong edn lai 
hinh thanh Quyet, Hat trdn, Hat kin (the bao tu chiem uu the). 

Gidi Thue vat cung cap thiic an eho gidi Dgng vat, dieu hoa khf hau, han che' 
xdi mdn, sut Id, lu lut, han han, giii ngudn nude ngdm va ed vai trd quan trgng trong 
he sinh thai. 

Gidi Thue vat eung cap luong thuc, thuc pham, gd, duge lieu cho con ngudi. 
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5. Gidi Dong vqt (Animalia) ' 

Gidi Dgng vat gdm nhung sinh vat da bao, nhan thuc, di duong, ed kha nang di 
chuyen (nhd ed eo quan van dgng), ed kha nang phan iing nhanh. 

Gidi Dgng vat duge chia thanh cae nganh ehfnh sau : Than Id, Rugt khoang, 
Giun dep, Giun trdn, Giun ddt. Than mem, Chan khdp. Da gai va Ddng vat 
ed day sdng. 

Gidi Dgng vat rat da dang va phong phii, eo the cd edu triic phiie tap vdi cac ca 
quan va he eo quan chuyen hoa eao. 

Dgng vat ed vai trd quan trgng ddi vdi tu nhien (gdp phdn lam can bdng he sinh 
thai) va con ngudi (eung cap nguyen heu, thiie an ...). 

I 

The gidi sinh vdt dugc phdn loqi thdnh cdc dan vi theo trinh tu 
nhd ddn Id : gidi, ngdnh, ldp, bg, hg, chi (gidng), lodi. Gidi sinh vqt 
la dan vi phdn loqi ldn nhdt bao gdm cdc ngdnh sinh vqt cd chung 
nhting dac diem nhdt dinh. 

He thdng phdn loqi 5 gidi sinh vdt chia sinh vqt thdnh cdc gidi: 
gidi Khdi sinh, gidi Nguyen sinh, gidi Ndm, gidi Thuc vdt vd giai 
Ddng vqt. 

Gidi Khdi sinh gdm nhting sinh vdt nhdn sa, dan bdo, cd kich 
thudc rdt nhd, sinh sdn nhanh vd cd phuang thtic sdng rdt da dqng. 

Gidi Nguyen sinh chii yeu gdm nhting sinh vdt nhdn thUc, dan bdo, 
sdng tu dudng hoqc di dudng. 

Gidi Ndm gom nhting sinh vqt nhdn thuc, dan bdo hodc da bdo 
dqng sgi, phdn ldn cd thdnh tebdo chtia kitin, khdng cd luc lqp, sdng 
di dudng. 

Gidi Thuc vqt gdm nhung sinh vqt nhdn thuc, sdng tu dudng, 
thdnh tebdo cd cdu tqo bdng xenluldza, cd khd ndng cdm ting chdm. 

Gidi Dong vqt gdm nhu'ng sinh vdt nhdn thuc, di dudng, phdn 
ting nhanh vd cd khd ndng di chuyen. 

C a u hoi va bai tap 

1. Hay danh dau + vao 6 D chi cau tra ldi diing : Nhting gidi sinh vat 
nao gom cac sinh vat nhan thgc ? 

D a ) Gidi Khdi sinh, gidi Nguyen sinh, gidi Thi^c vat, gidi 
Dgng vat. 
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n b) Gidi Nguyen sinh, gidi Nam, gidi Thgc vat, gidi Dgng vat. 

D c) Gidi Khdi sinh, gidi Nam, gidi Thgc vat, gidi Dgng vat. 

D d) Gidi Khdi sinh, gidi Nam, gidi Nguyen sinh, gidi Dgng vat. 

Hay trinh bay dac diem chinh cua gidi Khdi sinh, gidi Nguyen sinh 
va gidi Nam. 

Hay danh dau + vao d D chi cau tra ldi dung nhat : Sg khae biet 
ca ban giQa gidi Thgc vat va gidi Dong vat ? 

• a) Gidi Thgc vat gdm nhu'ng sinh vat tg du'dng, gidi Dgng vat gdm 
nhCfng sinh vat dj du'dng. 

n b) Gidi Thgc vat gdm nhu'ng sinh vat sdng cd dinh, cam dng 
cham ; gidi Dgng vat gdm nhung sinh vat phan iing nhanh va cd 
kha nang di chuyen. 

• c) Gidi Thgc vat gdm 4 nganh chfnh, nhu'ng gidi Dgng vat gdm 
7 nganh chfnh. 

D d) Ca a va b. 

Em GO biet ? 
H I TH(3NG 3 LANH Gldl 

Gan day, dga vao sg phan tieh trinh tg nucleotit cda rARN va mot so dac 
diem khae ve sinh hoe phan tti d nhieu loai sinh vat (tti vi khuan den dong 
vat), mot sd nha khoa hoe da dtfa ra he thong phan loai sinh gidi gom 3 
lanh gidi (Domain). Ngtrdi ta tach gidi Khai sinh thanh 2 lanh gidi: lanh gidi 
Vi sinh vat co (Arehaea) va lanh gidi Vi khuan (Bacteria). Lanh gidi thti 3 
(Eukarya) gom nhting sinh vat nhan thgc chia lam 4 gidi: gidi Nguyen sinh, 
gidi Nam, gidi Thge vat va gidi Dong vat. 

Nam 1980, cae nha khoa hoc phat hien Arehaea, ehung la nhting vi sinh 
vat dan bao nhan sa nhung khae vdi vi khuan a nhieu dac diem nhu cau 
tao thanh te bao, lipit cda mang sinh chat va mot so dae diem trao doi chat. 
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THANH PHAN HOA HOC 
cijA TE BAO 

(Bdi 
^ 3 CAC NGUYEN TO HOA HOC VA NlTOC 

I - CAC NGUYEN TO HOA HOC 

The gidi sdng va khong sdng deu duge cau tao tii cae nguyen td hoa hgc, 
Tuy nhien, thanh phdn cac nguyen td hoa hgc trong eo the sdng va vat khdng 
sdng la rat khae nhau. Trong sd 92 nguyen td hoa hgc ed trong tu nhien thi 
chi cd vai chuc nguyen td la edn thiet cho su sdng. Trong sd dd eae nguyen 
td C, H, O, N lai chiem khoang 96% khdi lugng eo the sdng. Cac nguyen td 
khae mac du ed the ehi chiem mot ti le nhd nhung khong ed nghTa la chiing 
khdng cd vai trd quan trgng ddi vdi su sdng. 

Su khae biet ve thanh phdn hoa hgc edu tao nen eo the sdng va vat khdng 
sdng cho tha'y su sdng dugc hinh thanh do su tuong tac dae biet giiia cac 
nguyen tu nhat dinh. Su tuong tac nay tuan theo cac quy luat If hoa hgc ddn 
den cac dac tfnh sinh hgc noi troi ma chi the gidi sdng mdi ed. 

Tuy theo ti le cae nguyen td cd trong co the sdng ma cac nha khoa hgc chia 
cae nguyen td thanh hai loai : dai lugng va vi lugng. Cae nguyen td 
dai lugng ehfnh nhu C, H, O, N chiem khdi lugng ldn trong te bao vi chiing 
tham gia eau tao nen cae dai phan tir hiru eo nhu protein, cacbohidrat, lipit va 
cac axit nucleic la nhirng chat hoa hgc chfnh cau tao nen te bao (bang 4). Cae 
nguyen td vi lugng la nhiing nguyen td ehi chie'm ti le nhd hon 0,01% khdi 
lugng eo ihi sdng. 
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Bdng 3. Ti le % ve khdi lugng cua cdc nguyen td hod hgc cdu tqo nen ca the ngudi 

Nguyen td vi lugng mac dii ehi chie'm mgt ti le cue nhd nhung lai ed vai tro quan 
trgng ddi vdi su sdng. Nhirng nguyen td nhu : F, Cu, Fe, Mn, Mo, Se, Zn, Co, B, Cr 
I . . . chie'm ti le rat nhd nhung sinh vat khong the sdng neu thieu chiing. Vf du, mac 
dii chi can mot lugng cue nhd nhung neu thieu idt ehiing ta cd the bi benh budu cd 
Trong chat khd ciia eay. Mo chi chiem ti le 1 nguyen tu tren 16 trieu nguyen tuH, 
nhung neu thieu Mo cay trdng se khd phat trien, tham chf bi chet. Mgt sd nguyen 
td vi lugng la thanh phdn khdng the thieu dugc eua eae enzim. 

il NUOC VA VAI TRO CUA NUOC TRONG TE BAO 

1- Cau true va dqc tmh hod If cua nu'dc 

Phan tir nudc dugc eau tao tiir mgt nguyen tu dxi ket hgp vdi 2 nguyen tir hidro 
bang cac hen ke't cgng hoa tri. Do ddi electron trong mdi lien ke't bi keo lech v̂  phfa 
0X1 nen phan tu nude cd hai ddu tfch dien trai dau nhau lam cho phan tir nudc co 
tinh phan cue. Do phan cue nen phan tu nudc nay hiit phan tu nudc kia (qua lien ket 
hidro) va hut eae phan tii phan cue khae tao eho nude cd vai trd dae biet quan trong 
ddi VOI su sdng (hinh 3.1). . . ^ . & 

) r 

> i:-'4 

. ^'"'^ 3-1. Cau true cda phan ti^ni/dc 

lam cho O mang d,en am con nguyen tcr hidro do vay mang dien dUdng. 
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Nudc da 
Cac lien ket hidro 

luon ben vu'ng 

Lien ket hidro 

Nuae thuong 
Cac lien ket hidro 

luon bj be gay 
va tai tao lien tuc 

Hinh 3.2. t\Aat do cda cae phan tti nude d trang thai ran va long 

• Quan sat hinh 3.2 va cho biet hau qua gi eo the xay ra khi ta dUa cae te bao song 
vao ngan da d trong tCi lanh ? 

2. Vai tro cua ni/dc doi vdi te bao 

Cae phan tir nudc trong te bao tdn tai d dang tu do hoae d dang lien ket. Vi 
vay, nude vira la thanh phdn edu tao vira la dung mdi hoa tan nhieu chat can 
thie't cho cae hoat dgng sdng eiia te bao, ddng thdi nude edn la mdi trudng eiia 
cac phan iing sinh hoa. Nudc chiem ti le rat ldn trong te bao. Neu khong cd 
nudc, te' bao se khdng thd tien hanh chuyen hoa vat chat de duy tri su sdng. 

Trong khodng vdi chuc nguyen td hod hgc cdu tqo nen ca the 
sdng thi C, H, O vd N chiem khodng 96% khdi lugng ca the. 
Cacbon Id nguyen tdquan trgng trong viec tqo nen sU da dqng cua 
vdt chdt htiu ca. 

Cdc nguyen td cdu tqo nen tebdo dugc chia thdnh hai loqi : dqi 
luang vd vi lU07g. Phdn ldn cdc nguyen td dqi lugng tham gia cdu 
tqo nen cdc dqi phdn tti huH ca cdn cdc nguyen tdvi lugng thudng 
tham gia vdo cdu tqo nen cdc enzim, vitamin... 

Nudc chie'm thdnh phdn chti yeu trong mgi tebdo vd ca the sdng. 
Do cd tinh phdn cue nen nudc cd nhifng tinh chdt hod li ddc biet ldm 
cho nd cd vai trd rdt quan trgng ddi vdi su sdng. 
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Cau hoi va bai tap 
1. Cac nguyen td vi li/dng cd vai trd nhU the nao ddi vdi sg sdng ? 

Cho mgt vai vf du ve nguyen td vi tu'dng d ngiidi. 

2. Tai sao khi tim kiem sg sdng d cac hanh tinh khae trong vu tru, cac 

nha khoa hgc trUdc het lai tim xem d dd cd nUdc hay khdng ? 

3. Trinh bay cau true hoa hgc cua nUdc va vai trd cua nu'dc trong 

te bao. 

Em CO biet ? 

CAY TRINH HO "XXU H(5" NHLf THE NAO ? 

Khi cac em cham nhe vao la cay trinh nti, lap ttic la cda chung cup lai 

giong nhu mot co gai e le trude chang trai. Vi the, ngudi ta con goi cliung 

vdi eai ten la eay xau ho. Lam the nao la cCta chung cup lai mot each 

nhanh ehdng nhu vay ? 

Dd la nhd cd nude. Cac te bao d cuong la khi truang nude se co do 

euang cting giup nang dd la, edn khi ta cham vao cay lap ttic cac tebao 

nay bi mat nude lam cho nd xep lai din den cuong la bi gap xuong. Khi 

kich thich qua di, cac te bao cuong la lai hut no nUdc lam cho la trd lai 

vi tri binh thudng. That la ki la phai khong eae em ? Phan ting mat nUdc 

nhanh chdng d te bao cua cay nay lam eho chung ta tuang r^ng cayco 

phan xa than kinh nhu d ngudi va dong vat va chung biet "xau ho". 
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CACBOHIDRAT VA LIPIT 

Hdu he't cac dai phan tir cau tao nen te bao deu duge cau tao theo nguyen 
tdc da phan, nghia la dugc ket hgp tii mgt sd loai don phan nhat dinh. Sau day, 
chiing ta se xem xet cae ehiie nang cua 4 loai phan tir huu eo chinh la 
cacbohidrat, lipit, protein va eae axit nucleic. 

I CACBOHIDRAT (di idng) 

• Hay ke ten eae loai dudng ma em biet va neu ehtic nang cda ehung doi vdi 

te bao. 

1. Cau true hod hoc 

Cacbohidrat la hgp chat hiru eo ehi chiia 3 loai nguyen td la cacbon, hidro, 
oxi va duge cdu tao theo nguyen tdc da phan. Mot trong sd eae don phan ehu 
yeu cdu tao nen cac loai cacbohidrat la dudng don 6 cacbon. Dd la glucdzo, 
fructozo va galaetdzo. 

Tuy theo sd lugng don phan trong phan tir ma ngudi ta chia cacbohidrat 
thanh cae loai dudng don, dudng doi va dudng da. Dudng doi gdm 2 phan tir 
du'dng don lien ket lai vdi nhau. Vi du, phan tir glucdzo lien ke't vdi phan tu 
fructozo tao thanh dudng saceardzo (dudng mia), phan tir galaetdzo lien ke't vdi 
phan tir glucdzo tao nen dudng ddi lactdzo (dudng sira). Dudng da gdm rat 
nhieu phan tir dudng don lien ke't vdi nhau. Tuy theo each thiie lien ket eua cae 
don phan ma ta ed eae loai dudng da nhu gliedgen, tinh bgt, xenluldzo hay 
kitin vdi cac dac tfnh If hoa hoc rat khae nhau. 

Xenluldzo cung gdm cae don phan la glucdzo nhu gliedgen nhung cac don 
phan nay lien ket vdi nhau theo mgt each khae. Cae don phan glucdzo lien ke't vdi 
nhau bdng cac lien ket glicdzit dac biet tao nen phan tir xenluldzo. Cae phan tir 
xenluldzo lai lien ke't vdi nhau bdng eae lien ke't hidrd tao nen cae vi sgi xenluldzo. 
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Cae vi sgi xenluldzo lien ket vdi nhau hinh thanh nen thanh te bao thuc vat 

(hinh 4.1). 

Te bao thi/c vat 

Hinh 4.1. Cach sap xep cac phan tti glucdza trong thanh te bao thUe vat 

2 . ChuTc n a n g 

Cacbohidrat cd eae ehiic nang ehinh sau : 

- La nguon nang lugng du trii eua te' bao va eo the. Vi du, dudng lactozcf la 
dudng siia, gliedgen la ngudn du trir nang lugng ngdn han. Tinh bgt la ngu6n 
rang lugng du trii trong eay. 

- ca'u tao nen te bao va eae bg phan eua eo the. Xenluldzo la loai ducmg 
edu tao nen thanh te bao thuc vat, kitin eau tao nen thanh te bao ndm va 
bg xuong ngoai eua nhieu loai cdn triing hay mgt sd loai dgng vat khae. 
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Cacbohidrat lien ket vdi protein tao nen cae phan tir glicoprdtein la nhii'ng 
bg phan cdu tao nen cac thanh phdn khae nhau cua te bao. 

II LIPIT 

Trong CO the sdng cd rat nhieu loai lipit khae nhau. Mae dii cd thanh phdn 
hoa hgc rdt khae nhau nhung cae loai lipit deu ed chung dac tfnh la ki nude. 
Khae vdi eae hgp chat hiiu eo khae, phan tir lipit khdng duge eau tao theo 
nguyen tdc da phan ma ed thanh phdn hoa hgc rat da dang. Sau day ehiing ta 
se xem xet mdt sd loai lipit ehfnh. 

1. Md 

Mdi phan tir md deu duge hinh thanh do mdt phan tir glixerol (mgt loai ru^u 
3 cacbon) lien ket vdi 3 axit beo (hinh 4.2). Mdi axit beo thudng duge edu tao 
tir 16 den 18 nguyen tir cacbon. Md d dgng vat thudng chiia cae axit beo no 
nen neu ehung ta an thiie an ed qua nhieu lipit ehiia axit beo no se cd nguy ca 
ddn de'n xo viia ddng mach. Md d thuc vat va d mgt sd loai ca thudng tdn tai d 
dang long (duge ggi la ddu) do chiia nhieu axit beo khdng no. Chiic nang chfnh 
cua md la du trii nang lugng cho te bao va eo the. Mot gam md ed the eho mgt 
lugng nang lugng nhieu gdn gap ddi so vdi mgt gam tinh bgt. 

G
lix

er
ol

 

Axit beo 

Axit beo 

Axit beo 

Hinh 4.2. Cau true eda phan tti ma 
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2. Phdtpholipit 
Phan tir phdtpholipit duge eau tao tir mgt phan tir glixerol lien ket vdi 2 phan ti 

axit beo va mgt nhdm phdtphat. Phdtpholipit ed chiie nang ehfnh la eau tao nen cac 
loai mang cua te bao. 

3. Steroit 

Mgt sd lipit cd ban chat hoa hgc la steroit ciing cd vai trd rat quan trong trong 
te bao va trong co the sinh vat. Vf du, colesterdn cd vai trd eau tao nen mang sinh 
chat eua cac te' bao ngudi va dgng vat. Mot sd hoocmdn gidi tfnh nhu testosteron 
va ostrdgen eiing la mot dang lipit. 

4. Sdc to vd vitamin 

Mgt sd loai sdc td nhu cardtendit va mgt sd loai vitamin nhu vitamin A, D, E va 
K cung la mot dang lipit. 

Cacbohidrat Id hgp chdt hiiu ca cdu tqo chii yeu tti 3 nguyen to 
Id C, H, O. Cacbohidrat bao gdm cdc loqi : dudng dan, dudng doi 
vd dudng da. Chtic ndng chinh ciia cacbohidrat Id ngudn du trU 
ndng lugng cung nhu ldm vdt lieu cdu true cho tebdo. 

Lipti gdm nhieu loqi vdi cdu true vd chtic ndng khdc nhau. Ma 
Id ngudn nguyen lieu du tru ndng lugng cho te bdo vd ca the. 
Phdtpholipti cd chtic ndng cdu tqo nen mdng te bdo. Steroit 
cdu tqo nen mdng sinh chdt cung nhu mdt sdloqi hoocmdn, mgt so 
loqi vitamin vd sdc td cung Id lipti. 

C a u hoi va bai tap 

1. Thuat ngur nao di/di day bao gdm tat ca cac thuat ngii cdn lai 

a) Di/dng ddn b) Du'dng ddi c) Tinh bdt 

d) Cacbohidrat e) Du'dng da 

2. Neu cau true va chiic nang cua cac loai cacbohidrat. 

3. Neu va cho biet chiTc nang cua cac loai lipit. 
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^Mt 
\ 5 P R O T E I N 

Protein la dai phan tir hiiu co ed tdm quan trgng dae biet ddi vdi su sdng, 
the hien ngay qua ten ggi cua nd (tie'ng Hi Lap la proteios ed nghia la "vi trf 
sd mot"). Protein chie'm tdi tren 50% khdi lugng khd eua hdu he't cac loai te' 
bao. Co the ngudi cd tdi hang chuc nghin loai phan tir protein. 

I CAU TRUC CUA PROTEIN 

Prdtein la loai phan tir ed cdu triic da dang nhat trong sd eae hgp chat hiru 
CO. Prdtein dugc eau tao theo nguyen tdc da phan, trong dd, eae don phan la 
cac axit amin. Su da dang eao cua eae loai protein la do ehiing duge eau tao tir 
20 loai axit amin khae nhau. Cac protein khae nhau ve sd lugng thanh phdn va 
trat tu sdp xep eiia cac axit amin. Do vay, ehiing ed cau true va chiic nang 
khae nhau. 

1. Cd'u true bdc mot 

Cac axit amin lien ket vdi nhau bang lien ket peptit tao nen mdt ehudi cac 
axit amin dugc ggi la chudi pdlipeptit. Ca'u triic bae 1 eua mgt phan tir prdtein 
chfnh la trinh tu sdp xe'p dac thu cua eae loai axit amin trong ehudi pdlipeptit 
(hinh 5.1a). Phan tir prdtein don gian cd the ehi duge eau tao tir vai chuc axit 
amin nhung phan tir protein phiie tap ed sd lugng axit amin rdt ldn. Vf du, 
protein lam nhiem vu van chuyen colesterdn trong mau ngudi, apdlipdprdtein, 
ed tdi 4636 axit amin. 

2. Cau true bdc hai 

Chudi pdlipeptit sau khi duge tdng hgp ra khdng tdn tai d dang mach thdng 
ma chiing eo xodn lai hoac gdp nep (hinh 5.1b) tao nen ca'u triic bae 2. 
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3. Cau true bdc ba vd bdc bd'n 

Chudi pdlipeptit d dang xodn hoac gap nep lai tiep tuc co xodn tao nen cau 
triic khdng gian 3 chieu dac trung dugc ggi la cdu triic bae 3 (hinh 5.1c). Khi 
mot prdtein dugc cau tao tir mot vai chudi pdlipeptit thi cac ehudi polipetit lai 
lien ket vdi nhau theo mgt each nao dd tao nen ca'u triic bae 4 (hinh 5. Id). Chi 
can cau triic khdng gian 3 chieu cua protein bi hdng la protein da mat chiic 
nang sinh hgc. 

Cae yeu td eua mdi trudng nhu nhiet do cao, do pH ... cd the pha huy cac 
eau triic khdng gian 3 ehieu eua protein lam eho ehiing mat chiie nang. Hien 
tugng protein bi bie'n ddi eau triic khdng gian dugc ggi la hien tugng bie'n tinh 
cua protein. 

Cau true 
bao 1 

Cau true 
bae 2 

Cau true 
bae 3 

0 

^^^- .^ 
""^^ 

Cau true 
bae 4 

Hinh 5.1. Cac bae eau true cda prdtein 
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II CHQC NANG CUA PROTEIN 

Protein cd mot sd ehiie nang chinh sau : 

- ca'u tao nen te' bao va eo the. Vi du : cdlagen tham gia eau tao nen eae 
md lien ket. 

- Du trii cae axit amin. Vf du : protein sua (eazein), protein du trir trong cac 
hat eay... 

- Van chuyen eae chat. Vf du : hemoglobin. 

- Bao ve eo the. Vi du : cac khang the. 

- Thu nhan thdng tin. Vi du : eae thu the trong te' bao. 

- Xiic tac eho cac phan iing hoa sinh. Vf du : eae enzim. 

• Tai sao chung ta lai can an prdtein tti eae nguon thue pham khae nhau ? 

Prdtein Id dqi phdn tti htiu ca cd cdu tqo gdm cdc dan phdn Id cdc 
axit amin. 

Prdtein cd the cd tdi da 4 bdc cdu triic khdc nhau. 

Cdu triic ciia prdtein quy dinh chtic ndng cua nd. Khi cdu triic 
khdng gian bi phd vd thi prdtein se bi mdt chtic ndng. 

Trong sd cdc dqi phdn tti htiu ca thi prdtein cd cdu true vd chtic 
ndng da dqng nhdt. Prdtein cd cdc chtic ndng nhu: cdu true, xiic tdc, 
bdo ve, van chuyen, thu the, dU trit cdc axit amin... 

Cau hoi va bai tap 

1. Neu cau true bae 1 cua prdtein bj thay ddi, vi du axit amin nay bang 

axit amin khae thi chdc nang cua prdtein ed bi thay ddi khdng ? 

Giai thfch. 

2. Neu mdt vai loai prdtein trong te bao ngu'di va cho biet cac chiic 

nang cua chung. 

3. Td nhen, td tam, sCrng trau, tdc, thjt ga va thit ldn deu du'dc cau tao 

tCr prdtein nhuTig chung khae nhau ve rat nhieu dac tinh. Dga vao 

kien thiic trong bai, em hay cho biet sg khae nhau dd la do dau ? 
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Em CO biet ? 
It ai ed the tuang tuang noi eae sai ta nhen mong manh lai ed the ben chac 
han ca sat thep (hinh 5.2). Neu ben cae sai ta nhen thanh mot sdi co 
dudng kinh ed ong nhua mem dung de tudi eay thi ed the dung nd de keo 

cung mot lue 2 chiec may bay Bding 
737. Tuy nhien, ta khdng the san 
xuat ra ta nhen giong nhu kieu nudi 
thm lay ta vi khi nudi nhen vdi so 
luang Idn chung se an thit lin nhau. 
Hien nay ngudi ta ed the san xuat ta 
nhen bbng eon dUdng cdng nghe 
sinh hoe. Cu the la phan lap gen quy 
dinh su tong hap prdtein eiia nhen 
(prdtein ed ten la spidrdin II) roi bang 
kl thuat di truyen chuyen gen nay 
vao he gen cda de tao nen con de 
bien doi gen eho stia ed chtia prdtein 
ta nhen. Sau dd, bang cdng nghe 
dac biet, ngudi ta lay stia de cho vao 
may keo thanh eae sai ta nhen. Vai 
det tti sai ta nhen ben den ndi ehung ^.^^ ^^ ^^^ ^^^^ ^^ ^^.^ ^^^^ 
ta co the may ao chong dan. ^^^^ ^^^ ^^ ̂ ^^^^ ^^ ^^^ p^^^ â ^g^^, 

* (Bdi 
6 AXIT NUCLEIC 

Axit nucleic co nghia la axit nhan. Goi nhu vay la vi nguoi ta tach chiet ducfc 
ADN chu yeu tii nhan cua te bao. Co 2 loai axit nucleic, do la : axit 
deoxiribonucleic (ADN) va axit ribonucleic (ARN). 

I A X I T DEOXIRIBONUCLEIC 

1. Ca'u true cua ADN 

ADN cau tao theo nguyen t k da phan. M6i don phan la mot nucleotit. M5i 
nucleotit lai co cau tao gom 3 thanh phan la duang pentozo (dudng 5 cacbon), 
nhom photphat va bazo nito. Co 4 loai nucleotit la A, T, G, X. Cac loai nucleotit chi 
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khae biet nhau ve bazo nito nen ngudi ta ggi ten ciia cae nucledtit theo ten eiia cac 
bazo nito (A = Adenin, T = Timm, G = Guanin, X = Xitdzm). Cae nucledtit lien ket 
vdi nhau theo mot ehieu xae dinh tao nen mdt ehudi pdlinucledtit. Mdi tnnh tu xac 
dinh ciia cac nucledtit tren phan tir ADN ma hoa eho mdt san pham nhat dinh (prdtein 
hay ARN) dugc ggi la mdt gen. Mgt phan tir ADN thudng cd kfeh thude rat ldn va 
chiia rdt nhieu gen. 

Mdi phan tir ADN gdm 2 ehudi (mach) pdlinucledtit lien ket vdi nhau bdng eae 
lien ke't hidrd giira cac bazo nito eua cac nucledtit. Su lien ke't nay la rat dae thu, A 
lien ke't vdi T bdng 2 lien ke't hidrd va G lien ke't vdi X bdng 3 lien ket hidrd (kieu lien 
ke't nhu vay duge ggi la lien ket bd sung). Mae dii, cac lien ket hidrd la cae lien ket 
ye'u nhung phan tir ADN gdm rdt nhieu don phan nen sd lugng lien ket hidrd la cue 
ki ldn lam eho ADN vira kha b^n viing vtra rat linh hoat (2 maeh de dang tach nhau 
ra trong qua tiinh nhan ddi va phien ma). 

Hai chudi pdlinucledtit ciia phan tii ADN khdng ehi lien ket vdi nhau bdng lien 
ke't hidrd ma ehiing cdn xodn lai quanh mdt true tudng tugng tao nen mdt xodn kep 
d6u dan gid'ng nhu mgt cdu thang xodn. Trong dd, cac bae thang la cac bazo nito edn 
thanh va tay vin la cac phan tir dudng va cae nhdm phdtphat (hinh 6.1). 

O eae te' bao nhan so, phan tir ADN thudng cd eau true dang maeh vdng. O eae 
te bao nhan thue, phan tir ADN ed cau true dang mach thdng, 

• Quan sat hinh 6.1 va md ta cau true eua phan tti ADN. 

Lien ket hidro 

0 ^ / O 

0- 0 , 

OH 

Hinh 6.1. Md hinh eau true eiia phan tti ADN 
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2. Churc nang cua ADN 

ADN ed chire nang mang, bao quan va truyen dat thdng tin di truy6n. Thong 
tin di truyen duoc luu trir trong phan tir ADN dudi dang sd lugng, thanh phdn va 
trat tu cae nucledtit. Trinh tu cae nucledtit tren ADN lam nhiem vu ma hoa cho 
trinh tu eae axit amin trong ehudi pdlipeptit (protein). Cae protein lai cau tao nen 
cae te'bao va do vay quy dinh cac dac diem cua eo the sinh vat. Nhu vay, cac thong 
tin tren ADN ed the quy dinh tat ea eae dae diem cua co the sinh vat. Thdng tin di 
truyen tren phan tir ADN duge bao quan rat chat che. Nhihig sai sot tren phan ti 
ADN hdu het deu dugc he thdng cac enzim sira sai trong te bao sira ehiia. Thong 
tin tren ADN duge truyen tir te bao nay sang te bao khae nhd su nhan doi ADN 
trong qua trinh phan bao. Thdng tin di truyin tren ADN (gen) cdn duge tmyen tir 
ADN -^ ARN -^ prdtein thdng qua cae qua trinh phien ma va dich ma. 

• Hay cho biet cac dae diem eau true eua ADN giup chung thue hien duae chtic nang 
mang, bao quan va truyen dat thong tin di truyen. 

II - A X I T RIBONUCLEIC 

• Cd bao nhieu loai phan tti ARN va ngudi ta phan loai ehung theo tieu ehi nao ? 

1. Cau true cua ARN 

Phan tir ARN cQng ed eau tao 
nucledtit. ARN ed 4 loai nucledtit 
Tuyet dai da sd eae phan tir ARN 
du, ehi duge eau tao tii mot 
ehudi pdlinucledtit nhung nhieu 
doan eua mdt phan tir ARN ed 
the bdt ddi bo sung vdi nhau tao 
nen cac doan xodn kep cue bd 
(hinh 6.2). ' 

Cac loai ARN khae nhau 
cd can true khae nhau. ARN 
thdng tin (mARN) duge eau 
tao tir mdt chudi pdlinucledtit 
dudi dang maeh thang va ed 
cae trinh tu nucledtit dae biet 
de ribdxdm ed the nhan biet 
ra ehieu cua thdng tin di 
truyen tren mARN va tien 

theo nguyen tdc da phan ma mdi don phan la mot 
la A (adenin), U (uraxin), G (guanin), X (xitozin). 
chi duge eau tao tir mot chudi pdlinucieotit. Mac 

Cau true 
khong gian (3 chieu) 

Mo hinh dang, 
ban det (2 chieu) 

Vj tn gan ket vdi axit amin 

® 
Lien ket hidro 

giufa cac cap bazcf 

B6 ba doi ma 

Hinh 6.2. Md hinh eau true eua phan ttitARN 
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hanh dich ma. Phan tir ARN van chuyen (tARN) cd eau triic vdi 3 thuy giiip 
lien ke't vdi mARN va vdi ribdxdm de thue hien viec dich ma. Phan tir ARN 
riboxdm (rARN) eiing chi ed mgt mach nhung nhieu vung eae nucledtit lien 
ke't bo sung vdi nhau tao nen cac vung xoan kep cue bg. 

Cae lien ket hidrd duge hinh thanh do su bdt ddi bo sung trong ngi bd ciia mdt 
phan tir ARN cQng nhu giiia eae phan tir ARN vdi nhau va vdi ADN giii mgt vai trd 
quan trgng trong qua trinh phien ma va dich ma. 

2. ChuTc nang cua ARN 

Trong te bao thudng ed tat ea 3 loai ARN la mARN, tARN va rARN. Mdi loai 
ARN thuc hien mdt ehiic nang nha't dinh. 

mARN lam nhiem vu truyen thdng tin tir ADN tdi ribdxdm va duge diing nhu 
mdt khudn de tong hgp protein. 

rARN ciing vdi protein ca'u tao nen ribdxdm, noi tong hgp nen prdtein. 

tARN cd ehiic nang van chuyen cac axit amin tdi ribdxom va lam nhiem vu nhu 
mot ngudi phien dich, dich thdng tin dudi dang trinh tu nucledtit tren phan tir ADN 
thanh trinh tu cae axit amin trong phan tir prdtein. 

Cac phan tir ARN thuc chat la nhung phien ban duge "diic" tren mdt mach 
khuon eua gen tren phan tir ADN nhd qua trinh phien ma. Sau khi thue hien xong 
chiic nang cua minh, cac phan tir ARN thudng bi eae enzim eua te bao phan huy 
thanh cac nucledtit. 

O mgt sd loai virut, thdng tin di truyin khdng dugc luu trii tren ADN ma 
tren ARN. 

ADN Id mdt dqi phdn tti htiu ca dugc cdu tqo theo nguyen tdc da 
phdn, cdc dan phdn la 4 loqi nucledtit (A,T,G vd X). ADN dugc cdu 
tqo tti 2 chudi pdlinucledtit lien kei vdi nhau theo nguyen tdc bd 
sung : A lien kei vdi T bdng 2 lien kei hidrd vd G lien kei vdi X bdng 
3 lien kei hidrd. 

Chtic ndng ciia ADN Id mang, bdo qudn vd truyen dqt thdng tin 
di truyen, 

ARN dugc cdu tqo theo nguyen tdc da phdn vd gdm 4 loqi 
nucledtit Id A, U, G vd Xvd thudng chi dugc cdu tqo tti mdt chudi 
pdlinucledtit. 

ARN bao gdm 3 loqi Id mARN, tARN vd rARN, mdi loqi ARN 
thuc hien mat chtic ndng nhdt dinh trong qud trinh truyen dqt vd 
dich thdng tin di truyen tti ADN sang prdtein. 
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Cau hoi va bai tap 

1. Neu sg khae biet ve cau true giCia ADN va ARN. 

2. Neu phan tir ADN cd cau true qua ben vu'ng cung nhy trong qua trinh 

truyen dat thdng tin di truyen khdng xay ra sai sdt gi thi the gidi sinh 

vat cd the da dang nhU ngay nay hay khdng ? 

3. Trong te bao thu'dng cd cac enzim sCra chu'a cac sai sdt ve trinh tg 

nucledtit. Theo em, dac diem nao ve cau trtjc cua ADN giup nd co 

the sda chiia nhu'ng sai sdt neu tren ? 

4. Tai sao cung chi cd 4 loai nucledtit nhuTig cac sinh vat khae nhau lai 

ed nhu'ng dac diem va kich thUdc rat khae nhau ? 

Em eo biet ? 

Cac lien ket hoa hoc yeu nhu lien ket hidrd, lien ket kj nude va tuong tac 
Van de Van khdng nhting ehi gdp phan duy tri eau true khdng gian 3 chieu 
cua cae dai phan tti ma a cap do ca the ehung eung gdp phan tao nen nhieu 
dieu ki dieu. 

Dieu gi khien eho eon thach sung cd the bam va di chuyen tren tran nha ma 
khdng bi rai xuong dat, xting dang la "nghe sJ xiec" tai ba nhat trong nganh 
Dong vat ? Bi mat nay nam a eau tao eua ngdn chan thach sung. Moi ngon 
chan cd tdi 500 000 sai Idng nho, ngan va rat manh. Dau mdi sai Idng lai che 
nho thanh hang ngan sai cue nho den mtic ehied the quan sat duae dudi kinh 
hien vi dien tti. Nhd ed kieh thudc nho va vdi so luang cue nhieu nen cac sgi 
Idng a chan thach sung ap sat duae vao mat tran nha tao ra cae tuang tac 
Van de Van gitia chan vdi mat tran du de treo mot khoi luang Idn gap nhieu 
lan khoi luang ea the con vat. Tuy nhien, cac lien ket dd la cac lien ket yeu 
nen khi di chuyen, chan cda thach sung chi can hai nghieng di eung dd de 
cho cac sai Idng tach rdi khoi be mat tran nha. 
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CAU TRUC CUA TE BAD 

(Bdi 
7 TE 

X, 
BAD NHAN S0 

Hgc thuyet tebao hien dai cho thay : Mgi sinh vat deu duge ca'u tao tir mgt hoac 
nhieu te bao va te bao chi duge sinh ra tir te bao ed trudc bdng each phan bao. 

Te bao la don vi co ban ca'u tao nen mgi eo the sinh vat. The gidi sdng duge ca'u 
tao tCr 2 loai te bao : te bao nhan so va te bao nhan thuc. Tat ea eae loai te bao deu 
gom 3 thanh phdn ehfnh la mang sinh chat, te bao chat va viing nhan hoae nhan. 

I - DAC OIEM CHUNG CUA TE BAG NHAN SO 

Te' bao nhan so ed dae diem ndi bat la chua ed nhan hoan chinh, te bao chat 
khdng cd he thdng ndi mang va khdng cd cae bao quan ed mang bao bgc, do ldn 
cua te'bao ehi dao dgng trong khoang 1 - 5 ^m va trung binh chi nhd bdng 1/10 
te bao nhan thue (hinh 7.1). 

• Kieh thude nho dem lai uu the gi cho eae te bao nhan so ? 

Te bao nhd thi ti le giiia dien tich be mat te bao (mang sinh chat) tren the tfch 
ciia te bao se ldn. Ti le nay thudng duge kf hieu theo tieng Anh la SA ,̂ trong dd S 
la dien tfch be mat te bao, cdn V la the tfch te bao. Ti le SA^ Idn se giiip te bao trao 
doi chat vdi mdi trudng mgt each nhanh chdng lam cho te bao sinh trudng va sinh 
san nhanh hon so vdi nhirng te bao cd eung hinh dang nhung ed kfeh thudc Idn hon. 
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Olnm inm lOnm 100nm l^im lOum lOÔ im 1mm 1cm 0,1m Im 10m 100m 1km 

< Kinh hien vi Quanq hoc y 

Te bao 
dong, 
hire vat 

Mat thifdng 

Trifng ca 

Protein 
Phan tLT 

nho 
Vi khuan 

Cayjhong 
go do 

kh6ng 15 

Ji 
Ngu'di Ca voi 

xanh 

Hinh 7.1. Do Idn cac bae eau true eda the gidi song 

N - CAU TAO TE BAO NHAN SO 

Te'bao nhan so cd cau tao kha don gian, gdm cd 3 thanh phan ehfnh : mang sinh 
chat, te bao chat va viing nhan. Ngoai cac thanh phdn dd, nhieu loai te'bao nhan sa 
cdn cd thanh te bao, vd nhdy, roi va ldng (hinh 7.2). 

Long (nhung nnao) 

Vung nhan noi chira ADN 

Riboxdm 

Mang sinh chat 

Thanh te bao 

Vo nhay 

^ - - „ 

Hinh 7.2. Sa do eau true dien hinh eua mdt true khuan 
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1. Thanh te 'bao, mang sinh chot, long va roi 

Phan ldn cac te bao nhan so deu cd thanh te bao. Thanh phdn hoa hgc quan 
trgng eau tao nen thanh te' bao ciia eae loai vi khuan la peptiddgliean (cau tao 
tir cae ehudi cacbohidrat lien ket vdi nhau bdng eae doan pdlipeptit ngdn). 
Thanh te bao quy djnh hinh dang eua te bao. Dua vao eau true va thanh phdn 
hoa hgc cua thanh te bao, vi khudn dugc chia thanh 2 loai : Gram duong va 
Gram am. Khi nhudm bdng phuong phap nhudm Gram, vi khuan Gram duong 
cd mau tfm, vi khudn Gram am cd mau dd. Biet duge su khae biet nay chiing 
ta cd the sir dung cac loai thudc khang sinh dae hieu de tieu diet tirng loai vi 
khuan gay benh. 

Mdt so loai te' bao nhan so, ben ngoai thanh te bao edn ed mdt ldp vd nhdy 
(hinh 7.2). Nhiing vi khuan gay benh d ngudi cd ldp vd nhdy se it bi cac te bao 
bach eau tieu diet. 

Mang sinh chat eua vi khuan eiing nhu eua cac loai te' bao khae deu duge 
cau tao tir 2 ldp phdtpholipit va protein. 

Mdt so loai vi khuan cdn cd eae ca'u true dugc ggi la roi (tien mao) va ldng 
(nhung mao - hinh 7.2). Roi ed chiie nang giiip vi khuan di chuyen. O mot so 
vi khuan gay benh d ngudi, long giiip ehiing bam duge vao be mat te' bao ngudi. 

T Neu loai bo thanh te bao eua eae loai vi khuan cd hinh dang khae nhau, sau dd cho 
eae te bao nay vao trong dung dich ed nong do cac chat tan bang nong do cae chat tan 
cd trong te bao thi tat ea cae te bao deu ed dang hinh eau. Tti thi nghiem nay ta ed the 
rut ra nhan xet gi ve vai trd eda thanh te bao ? 

2. Te bdo chat 

Te bao chat la vung ndm giiia mang sinh chat va vimg nhan hoae nhan. Te 
bao cha't d mgi loai te' bao nhan so deu gdm 2 thanh phdn chfnh la bao tuong 
(mgt dang chat keo ban ldng chiia nhieu hgp chat hiiu co va vd co khae nhau) 
va ribdxom ciing mgt sd edu true khae. 

Te bao chat ciia vi khuan khdng cd : he thdng ndi mang, cac bao quan ed 
mang bao bgc va khung te bao. Trong te bao chat cua vi khuan ed cac hat 
riboxom. Ribdxdm la bao quan dugc edu tao tir protein va rARN. Chung khdng 
cd mang bao bgc. Ribdxdm la noi tdng hgp nen cae loai protein eua te' bao. 
Ribdxdm cua vi khuan cd kfeh thude nhd hon ribdxdm cua te bao nhan thue. 
CJ mot sd vi khudn, trong te bao chat cdn cd cae hat du trir. 
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3. Vung nhan 

Viing nhan cua te bao sinh vat nhan so khdng dugc bao bgc bdi cac lop 
mang va ehi chiia mgt phan tir ADN dang vdng. Vi the, te bao loai nay duac 
ggi la te bao nhan so (chua cd nhan hoan chinh vdi ldp mang bao bgc nhu ate 
bao nhan thuc), Ngoai ADN d vimg nhan, mgt sd te bao vi khuan cdn co them 
nhieu phan tir ADN dang vdng nhd khae duge ggi la plasmit. Tuy nhien, 
plasmit khdng phai la vat chat di truyen tdi can thiet ddi vdi te bao nhan so vi 
thieu chiing te' bao vdn sinh trudng binh thudng. 

Tebdo Id dan vi ca bdn cdu tqo nen mgi ca the sdng vd mgi 

tebdo deu dugc cdu tqo tti 3 thdnh phdn chinh la mdng sinh chdt, 

tebdo chdt vd vimg nhdn hoqc nhdn. 

Tebdo nhdn sa cd kich thudc nhd, chua cd nhdn hodn chinh, 
trong tebdo chdt chi cd ribdxdm, khdng cd cdc bdo quan cd mdng 
bao bgc. 

Thdnh tebdo vi khudn dugc cdu tqo chu yeu tti peptiddgliean. 
Thdnh tebdo quy dinh hinh dqng cua tebdo. 

Vdng nhdn cua tebdo nhdn sa thudng chi chtia mgt phdn tuADN 
vdng duy nhdt. 

•*-v 

C a u hoi va bai tap 

1. Thanh te bao vi khuan cd chdc nang gi ? 

2. Te bao chat la gi ? 

3. Neu chdc nang cua roi va Idng d te bao vi khuan. 

4. Neu vai trd cua vung nhan ddi vdi te bao vi khuan. 

5. Te bao vi khuan cd kich thu'dc nhd va cau tao ddn gian dem lai cho 
Chung uli the gi ? 
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Em eo biet ? 

VI KHUXN NHO NHXTVA VI KHUXN ldn NHXT 

Mot trong so cae sinh vat nho nhat la loai vi khuan Mycoplasma, te bao 

eda ehung ed dudng kinh dao dong tti 0,1pm den 1pm. Vi khuan ed kieh 

thude Idn nhat duae cac nha khoa hoe Dtic phat hien gan day ed kieh 

thude dat tdi 3/4mm va bang mat thudng ehung ta ed the nhin thay 

ehung. Vi khuan nay ed ten khoa hoe la Thiomargarista namibiensis, cd 

nghTa la hdn ngoc luu huynh cda Namibia. 

Hinh 7.3. Vi khuan khong 16 Thiomargarista namibiensis 
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BAO NHAN THI/C 

Khae vdi te bao 
nhan so, te bao nhan 
thue ed kfeh thude ldn 
va eau tao phiie tap 
hon nhieu. Dd la : vat 
chat di truyen dugc 
bao bgc bdi ldp mang 
tao nen cau triic ggi la 
nhan te' bao, ben trong 
te' bao chat cae he 
thd'ng mang chia te 
bao thanh cae xoang 
rieng biet. Ngoai ra, 
trong te bao chat ciia 
te bao nhan thuc cdn 
ed nhieu bao quan ed 
mang bao bgc. 

Nhan 
Riboxom 

Lu6i 
noi chat 
hat 

Nhan con Ti the Bp may Gongi 

Khung xuong 
te bao 

Luoi npi chat 
tron 

Lizoxom 

Mang sinh chat 

a) Te bao dgng vat 

Nhan ^'^^^ ^^^ Riboxom 

Tithe 

Bp may Gongi 

Hinh 8.1. Cau true 

tong the eua te bao 

nhan thue 

Luoi \ - % W B 0 K 
npi chat hat " " N ^ I ^ ^ H i 

Luoi .^-'̂ ^^^itBH 
npi chat tron I J S 

Mang sinh chat ^ 

B x5MB^ ' ^pJ-> / ^ 

Thanh te bao 

• 
• 

• 

Luc lap 

b) Te bao thuc vat 
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I - NHAN TE BAO 

Nhan te bao phdn ldn ed hinh eau vdi dudng kfnh khoang 5|am, dugc bao bgc 
bdi 2 ldp mang, ben trong la dich nhan ehiia chat nhilm sdc (gdm ADN lien ke't vdi 
protein) va nhan con (hinh 8.1), Tren mang nhan thudng ed nhieu Id nho. 

• Mot nha khoa hoe da tien hanh pha hu^ nhan eua te bao trting eeh thuge loai A, 

sau dd lay nhan eua te bao sinh dudng eua loai B eay vao. Sau nhieu lan thi nghiem, 

dng da nhan duae eae eon ech con tti cae te bao da duae chuyen nhan. 

Em hay cho biet cae eon ech con nay cd dae diem eua loai nao ? Thi nghiem nay 

cd the chting minh duae dieu gi ve nhan te bao ? 

II LUOI NOI CHAT 
m 

Ludi ngi chat la mgt he thdng mang ben trong te bao tao nen he thdng cae 
dng va xoang dep thdng vdi nhau. Ngudi ta chia ludi ngi chat thanh 2 loai la 
ludi ndi chat tron va ludi ndi chat hat. Ludi ndi chat hat cd dfnh cae hat 
ribdxdm cdn ludi ngi chat tron khong ed gdn cac ribdxdm (hinh 8.1). Ludi ngi 
chat hat ed mot ddu duge lien ket vdi mang nhan, ddu kia ndi vdi he thdng ludi 
ngi chat tron. Chire nang eiia ludi ndi chat hat la tdng hgp protein tiet ra ngoai 
te' bao eiing nhu eae protein eau tao nen mang te' bao. Ludi ngi chat tron cd 
dfnh rat nhieu loai enzim tham gia vao qua trinh tong hgp lipit, chuyen hoa 
dudng va phan huy chat dgc hai ddi vdi co the. 

III RIBOXOM 

Ribdxom la mot bao quan khong ed mang bao bgc (hinh 8.1). Nd cd cau 
tao gdm mgt sd loai rARN va nhieu protein khae nhau. Ribdxdm la bao quan 
chuyen tong hgp protein cua te bao. Sd lugng ribdxom trong mgt te bao ed the 
len tdi vai trieu. 

IV - BO MAY GONGI 

Bg may Gongi la mdt ehdng tiii mang dep xep canh nhau nhung cai ng tach 
biet vdi eai kia (hinh 8.2). Bg may Gongi ed the dugc vf nhu mgt phan xudng 
Idp rap, ddng gdi va phan phdi eae san phdm eua te bao. Protein dugc tdng hgp 
tii ribdxdm tren ludi ndi chat duge giri den bg may Gongi bdng cac tiii tie't. 
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Tai day, ehung duge gdn them eae chat khae tao nen eae san phdm hoan chinh 

rdi bao gdi vao trong eae tiii tie't de chuyen den cac noi trong te bao hoac tiet 

ra khdi tebao. 

Bp may Gongi 

Luoi noi chat hat r 

Dong di chuyen cua vat chat 

A 

Protein tiet ra 
ngoai te bao 

Protein 
sudung 
trong te bao 

Hinh 8.2. Cau true va ehtic nang eua bd may Gongi 

Dua vao hinh 8.2, hay eho biet nhting bo phan nao eda te bao tham gia vao 

viee van chuyen mot prdtein ra khoi te bao. 

Nhdn te bdo chtia vdt chdt di truyen vd do dd nd diiu 
khien mgi hoqt ddng cua tebdo. 

He thdng ludi ngi chdt gdm cdc dng vd xoang dep thdng 

vdi nhau chia tebdo chdt thdnh cdc xoang tuang ddi biet lap. 

Ribdxdm Id bdo quan tdng hgp nen prdtein. 

Bd mdy Gdngi la mdt chdng tui mdng dep vd Id nai lap 

rdp, ddng gdi vd phdn phdi sdn phdm cua tebdo. 
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Cau hoi va bai tap 

1. Mo ta cau true cua nhan te bao. 

2. Neu cac chiTc nang cua \ad\ noi chat tran va \ad\ noi chat hat. 

3. Trinh bay cau true va chufc nang cua bp may Gongi. 

4. Trong co the, te bao nao sau day c6 ii/di noi chat hat phat trien 
manh nhat ? 

a) Te bao hong cau b) Te bao bach cau 

c) Te bao bieu bi d) Te bao co 

5. Neu cau tao va chifc nang cua riboxom. 

6. Neu cac diem khae biet ve cau true giufa te bao nhan so va 
nhan thu'c. 

Em eo bieJ ? 

CO T H I NGLfdl C6 dAO NHitu TE S>ko ? 

Ca tiie nguai trudng ttianti i/dc tinti co l<lioang 6. W^ te bao. Mdi ngay co 
liang titebao bi diet di va duac ttiay ttie. 
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(Bdi 
9 TE BAO NHAN THlTC (tiep theo) 

V Tl THE 

Ti the la mgt bao quan ed 2 ldp mang bao bgc (hinh 9.1). Mang ngoai khong 
gap khiic, mang trong gap khiie thanh cac mao tren dd ed rat nhieu loai enzim ho 
ha'p. Ben trong ti the ed chat nin chiia ADN va ribdxdm. 

Ti the ed the vi nhu mdt "nha may dien" cung cap ngudn nang lugng chii yeu 
cua te bao dudi dang cae phan tir ATP. Ti the ehiia nhieu enzim hd hap tham gia vao 
qua trinh chuyen hoa dudng va cac chat hiiu co khae thanh ATP eung cap nang 
lugng eho cae hoat dgng sdng eua te bao. 

Hinh dang, kfeh thude va sd lugng ti the d eae te' bao khae nhau la khae nhau. 
Mot te bao ed the cd tdi vai nghin ti the. 

Chat nen Mao (crista) 

Mang trong 

Mang ngoai 

a b 
Hinh 9.1. Cau triic cua ti the 

a) Anh chup lat cat ngang cua ti the dudi kinh hien vi dien tti ; 
b) Sd do cau tao cua ti the. 

Te bao nao trong eae te bao sau day eua ea the ngudi ed nhieu ti the nhat ? 

a) Tebao bieu bi b) Tebao hong eau 

e) Tebao ca tim d) Tebao xuang 
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VI LUC LAP 

Luc lap la bao quan chi ed d te bao thuc vat. Lue lap cd 2 ldp mang bao 
bgc. Ben trong lue lap ehiia ehdt nen eiing he thdng cac tiii det dugc ggi la 
tilacdit. Cae tilacdit xep chdng len nhau tao thanh cau triic ggi la grana. Cae 
grana trong lue lap duge ndi vdi nhau bdng he thdng mang (hinh 9.2). Tren 
mang ciia tilacdit chiia nhieu chat diep lue va cac enzim quang hgp. Trong chat 
nen eiia lue lap cdn cd ea ADN va ribdxdm. 

Chat nen 

Grana 

Mang trong 

Mang ngoai 

Hinh 9.2. Cau true eua lue lap 

a) Anh chup lat cat ngang cua luc lap dudi ki'nh hien vi dien tii ; 

b) Sd do minh hoa cau true cua luc lap. 

T Tai sao la cay ed mau xanh ? Mau xanh cua la eay ed lien quan tdi chtic nang 

quang hap hay khdng ? 

Lue lap chua chat diep lue ed kha nang chuyen ddi nang lugng anh sang thanh 

nang lugng hoa hgc. 
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VII - MOT SO BAG QUAN KHAC 
It 

1. Khdng bdo 

Khdng bao la bao quan cd mot ldp mang bao bgc. Chiie nang cua khdng bao 
khae nhau tuy theo timg loai sinh vat va timg loai te bao. Te bao thue vat thudng co 
mot khdng bao ldn hoac nhieu khdng bao vdi cae chiic nang khae nhau (hinh 8.1b). 
Mgt sd khdng bao ehiia chat phe thai dgc hai. Khdng bao ciia te bao ldng hiit ore 
cay chiia mudi khoang cimg nhieu chat khae nhau va boat dgng nhu chiec may bom 
chuyen hiit nudc tir dat vao re eay Khdng bao cua te bao canh hoa duge xem nhu 
tlii dung dd mi phdm eua te' bao vi nd ehiia nhieu sde td. 

Mot sd te bao dgng vat cung cd the cd khdng bao nhd. Cae te bao dgng vat 
ed the cd cae khdng bao rieu hoa va khdng bao co bdp (cd d mgt sd loai sinh vat 
don bao). 

2. Lizdxdm 

Lizdxdm ciing la mgt bao quan vdi mgt ldp mang bao bgc cd ehiie nang phan 
buy cac te bao gia, cac te' bao bi ton thuong khdng cdn kha nang phuc hdi eung nhu 
cac bao quan da gia va eae dai phan tir nhu protein, axit nucleic, cacbohidrat va 
lipit. Vi vay, ngudi ta cdn vf lizdxdm nhu mgt phan xudng tai ehe' "rae thai" cua 
te' bao. Lizdxdm chi ed d te' bao dgng vat. 

• Te bao ea, te bao hong eau, te bao bach cau va te bao than kinh, loai te bao nao 
ed nhieu lizdxdm nhat ? 

- > 

Ti thevd luc lqp deu cd 2 ldp mdng bao bgc, chtia ADN vd 
ribdxdm. Dd Id nhting bdo quan sdn xudt chdt htiu ca vd cung 
cdp ndng lugng cho tdbdo. 

Cdc te bdo thuc vdt thudng cd cdc khdng bdo ldn ldm 
nhiem vu chtia cdc chdt du trti hodc cdc chdt phe thdi ciing 
nhu giup cdc te bdo hut nudc. 

Lizdxdm cd nhieu enzim thuy phdn. Vi vdy, chtic ndng cda no 
Id phdn huy cdc te bdo gid, bdo quan gid, cdc te bdo bi tdn 
thuang khdng cdn khd ndng phuc hdi cung nhu cdc dqi phdn tti. 
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Cau hoi va bai tap 

1. Trinh bay cau true va chdc nang cua luc lap. 

2. Neu cau true va chdc nang cua ti the. 

3. Neu cau true va chdc nang cua lizdxdm. 

4. Neu cac chdc nang cua khdng bao. 

Em CO biet ? 

HdHG HOC M X T £)U6| NHLf THE NAO ? 

Trude khi trd thanh con edc song tren can, ndng noc phai "eat" chiec dudi eua 
minh. Vay nd lay "keo" 6 dau ra de eat dudi ? Ndng noc sti dung lizdxdm 
trong cac te bao cuong dudi cua minh nhuehiee keo tudong. Trong qua tnnh 
phat trien, he gen eua ede da duae lap trinh de den cuoi giai doan ndng noc, 
lizdxdm d eae te bao cudng dudi tu no tung hi sinh eae te bao nay khien eho 
dudi duae tieu bien. 

Cae em ed bie't, khi edn trong bung me, mdi ngudi eung ed mot chiec dudi 
day! Giong nhu ndng noc, dudi cda chung ta eung duae lap tnnh de tu rung 
nhd cae enzim eda lizdxdm. Dieu gi se xay ra neu khdng may "chuang trinh 
rung dudi" cda ehung ta bi true trac ? 

BAO NHAN THirC (tiep theo) 

VIII KHUNG X U O N G TE BAG 

Te bao cha't cua te bao nhan thirc co cau tao gom bao tirong va cac bao 
quan. Tuy nhien, khae v6i te bao nhan so, bao tuong 6 te bao nhan thuc duoc 
"gia c6'" boi mot he thdng cac vi ong, vi soi va soi trung gian. He thong nay 
duoc goi la khung xirong te bao. Khung xuong te bao co chiic nang nhu mot 
gia do CO hoc cho te bao va tao cho te bao dong vat co hinh dang xac dinh. 
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Ngoai ra, khung xuong te bao cung la noi neo dau cua eae bao quan va 0 m t̂ 
sd loai te bao, khung xuong cdn giup te bao di chuyen (hinh 10.1). 

Mang 
sinh chat 

Riboxom 

LL/di 
noi chat hat 

Vi sdi 

Sdi trung gian 

Mang sinh chat 

Tithe 

Vi ong 

Hinh 10.1. Khung xUOng te bao 

IX MANG SINH CHAT (MANG TE BAO) 

a) Cdu true cua mdng sinh chdt 

Nam 1972, Singo (Singer) va Nicdnson (Nicolson) da dua ra mo hinh cau 
tao mang sinh chat dugc ggi la md hinh khdm dgng. Theo md hinh nay, mang 
sinh chat cd cau tao gdm 2 thanh phdn chfnh la phdtpholipit va protein. Ngoai 
ra, d cac te' bao dgng vat va ngudi, mang sinh chat edn cd nhieu phan tu 
colesteron lam tang do on dinh cua mang sinh chat. Cac protein cua mang te 
bao cd tac dung nhu nhirng kenh van chuyen cac chat ra vao te' bao cung nhir 
eae thu the tiep nhan cac thdng tin tir ben ngoai. Cd the ndi, mang sinh chat nhir 
bd mat ciia te bao va cac thanh phan cua mang sinh chat nhu protein, glicolipit 
va glicoprdtein lam nhiem vu nhu cac giac quan (thu the), cira ngd (kenh) va 
nhirng dau chuan nhan biet dac trung cho ttrng loai te bao (hinh 10.2). 
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Protein Photpholipit 
xuyen mang Protein bam mang 

Hinh 10.2. Cau true mang sinh chat theo md hinh kham ddng 

b) Chtic ndng cua mdng sinh chdt 

Ndi thanh phdn cau tao chu yeu la photpholipit va protein nen mang sinh chat 
cd cac chiic nang ehfnh sau day : 

- Trao doi chat vdi mdi trudng mgt each cd chgn lgc : Ldp photpholipit ehi eho 
nhirng phan tir nhd tan trong ddu md (khdng phan cue) di qua. Cae chat phan cue 
va tfch dien deu phai di qua nhiing kenh prdtein thfch hgp mdi ra vao dugc te bao. 
Vdi dae tfnh ehi eho mot sd chat nhat dinh ra vao te bao nen ngudi ta thudng ndi 
mang sinh chat cd tfnh ban tham. 

- Mang sinh chat edn cd eae prdtein thu the thu nhan thong tin eho te bao. Te' 
bao la mgt he md ludn thu nhan cac thdng tin U hoa hgc tir ben ngoai va dua ra 
nhirng dap iing thfch hgp trude su thay ddi cua dieu kien ngoai canh. Vf du, mang 
sinh chdt eiia te bao thdn kinh d ngudi cd cac thu the nhan tfn hieu la cac chat ddn 
truyen xung than kinh ttr te bao phfa trudc giai phdng ra, nhd vay xung than kinh 
duge truyen tir te bao thdn kinh nay sang te bao than kinh khae. 

- Mang sinh chat cd cac "dau ehuan" la glicdprdtein dac trung eho ttmg loai te 
bao. Nhd vay, eae te bao eua cting mdt eo the ed the nhan biet nhau va nhan biet 
cac te bao "la" (te bao cua ca the khae). 
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Tai sao khi ghep cae md va ca quan tti ngudi nay sang ngudi kia thi co the 
ngudi nhan lai ed the nhan biet cac ea quan la" va dao thai cae ea quan la do? 

^^f 

X CAC CAU TRUC BEN NGOAI MANG SINH CHAT 

a) Thdnh tdbdo 

Ben ngoai mang sinh chat eua te bao thue vat va nam edn dugc bao boc boi 
thanh te bao. 6 thuc vat, thanh tebao cd eau tao chu yeu bdng xenluldzo, edn d nam 
la kitin. Thanh te bao quy dinh hinh dang te'bao va cd chiie nang bao ve tebao. 

b) Chdt nen ngoqi bdo 

Ben ngoai mang sinh chat cua te bao ngudi ciing nhu te' bao dgng vat con co cau 
triic duge ggi la chdt nen ngoqi bdo. 

Chat nen ngoai bao eau tao ehu yeu bdng cac loai sgi glicoprdtein (protein lien 
ke't vdi cacbohidrat) ket hgp vdi cae chat vd eo va hiiu eo khae nhau (hinh 10,2). 
Chat nen ngoai bao giiip cac te bao lien ket vdi nhau tao nen cae md nhat dinh va 
giiip te bao thu nhan thdng tin. 

Khung xuang tdbdo dugc tqo thdnh tti cdc vi dng, vi sgi vd sgi 
trung gian. Khung xuang tebdo giup cdc tdbdo ddng vdt cd dugc 
hinh dqng xdc dinh vd Id nai neo ddu ciia cdc bdo quan. 

Mdng sinh chdt cd cdu tqo gdm 2 thdnh phdn chinh Id 
phdtpholipit vd prdtein. Mdng sinh chdt cd tinh bdn thdm vd nhd 
vdy, tebdo cd the thitc hien viec trao ddi chdt mdt cdch cd chgn 
lgc vdi mdi trudng ben ngodi Tren mdng sinh chdt cd nhieu loqi 
prdtein thuc hien cdc chtic ndng khdc nhau nhu van chuyen cdc 
chdt, thu the thu nhqn thdng tin, ddu chudn nhdn biet. 

•? 

O thuc vqt vd ndm, ben ngodi mdng sinh chdt cdn cd thdnh te 
bdo. Ben ngodi mdng sinh chdt cua cdc tebdo dgng vqt cdn cd chdt 
nen ngoqi bdo giup cdc tebdo lien ket vdi nhau tqo nen cdc md. 

Cau hoi va bai tap 

1. Neu eau true va chiic nang cua khung xuang te bao. 

2. Md ta cau true va chiic nang ciia mang sinh chat. 

3. Phan biet thanh te bao thgc vat vdi thanh te bao cua vi khuan va nam. 

4. Chat nen ngoai bao la gi ? Neu chdc nang cua chat nen ngoai bao. 
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VAN CHUYEN CAC CHAT QUA MANG SINH CHAT 

Te bao thudng xuyen trao doi chat vdi mdi trudng. Cae chat ra vao te bao 
deu phai dugc di qua mang sinh chat theo each nay hay each khae. Su van 
chuyen cae chat ra vao te bao dugc thue hien ehu yeu bdng cae each sau day. 

I - VAN CHUYEN THU DONG 
• - m m 

van chuyen thu ddng la phuong 
thiic van chuyen cac chat qua mang 
sinh cha't ma khdng tieu td'n nang 
lugng. Kieu van chuyen nay dua theo 
nguyen If khue'eh tan cua eae chat ttr 
noi cd ndng do eao den noi cd ndng 
do thap. Su khuech tan ciia cae phan 
tir nudc qua mang sinh chat dugc ggi 
la su thdm thau. 

Cac cha't tan cd the khuech tan 
qua mang sinh chat bdng 2 each : 
khuech tan true tiep qua ldp 
photpholipit kep, khuech tan qua 
kenh protein xuyen mang te' bao 
(hinh lLla,b). 

Hinh 11.1. Sa do eae kieu 
van chuyen eae chat qua mang 

a) Khuech tan true tiep ; 
b) Khuech tan qua kenh ; 
c) Van chuyen chu dgng. 

c # 

^ 

. • • 
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Cac chat cd khuech tan dugc qua mang sinh chat vao ben trong te bao hay khong 
cdn tuy thugc vao su chenh lech ve ndng do giira mdi trudng ben trong va ben ngoai 
te bao ciing nhu cac dac tinh If hoa hgc ciia ehiing. 

Neu mdi trudng ben ngoai te bao cd ndng do chat tan ldn hon ndng do cua chat 
tan trong te bao thi mdi trudng dd dugc ggi la mdi trudng uu truong. Khi do, cha't 
tan cd the di chuyen tir mdi trudng ben ngoai vao mdi trudng ben trong te bao. 

Neu mdi trudng ben ngoai te bao cd ndng do chat tan bdng ndng do chat tan co 
trong te bao thi mdi trudng dd dugc ggi la mdi trudng ddng truong. 

Neu mdi trudng ben ngoai cd ndng do chat tan thdp hon so vdi nong dp chai 
tan ed trong te bao thi mdi trudng dd dugc ggi la mdi trudng nhuge truong. Khi do. 
cac chat tan ben ngoai te bao khdng the khue'eh tan vao ben trong te bao dugc. 

• 7"dc do khuech tan cua cae chat ra hoae vao te bao phu thude vao nhiJtng 

yeu to nao ? 

Cac chat khong phan cue va cd kfeh thudc nhd nhu CO^, O2,... cd the dt dang 
khue'eh tan qua ldp phdtpholipit ciia mang sinh chat. Cae chat phan cue hoac cac 
ion cung nhu cac chat cd kich thudc phan tir ldn nhu glucdzo chi cd the khue'eh tan 
duge vao ben trong te' bao qua eae kenh protein xuyen mang. Cac protein van 
chuyen cd the don thudn la eae prdtein cd ca'u tnic phu hgp vdi eae chat can van 
chuyen hoac la cac cdng ehi md cho cae chat dugc van chuyen di qua khi co cac 
chat tin hieu bam vao cdng. 

Cac phan tir nudc eiing dugc thdm tha'u vao trong te bao nhd mgt kenh protein 
dae biet dugc ggi la aquaporin. 

II VAN CHUYEN CHU DONG 

Van chuyen chu dgng (hay van chuyen tfch cue) la phuong thiic van chuyen cac 
chat qua mang ttr noi chat tan ed ndng do tha'p den noi ed ndng do cao (ngugc doc 
ndng do) va cdn tieu tdn nang lugng. 

Van chuyen chu dgng thudng cdn cd cac "may bom" dac chirng cho ttmg loai 
chat edn van chuyen (hinh U.lc). 

ATP duge sir dung cho cac bom, vi du bom natri-kali khi dugc gdn mot nhom 
phdtphat vao protein van chuyen (may bom) lam bien ddi eau hinh ciia protein 
khien nd lien ket duge vdi 3 Na"' d trong te bao chat va ddy ehiing ra ngoai te bao 
sau dd lai lien ket vdi 2 K̂*" d ben ngoai te bao va dua ehiing vao trong te bao. Nho 
ed van chuyen chu dgng ma te bao cd the lay duge cac chat cdn thiet d mdi tmcmg 
ngay ea khi ndng do chat nay tha'p hon so vdi 0 ben trong te bao. 
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Ill NHAP BAG VA XUAT BAG 

Nhap bao la phuong thiic te bao dua cae chat vao ben trong te bao bdng each 
bien dang mang sinh chat. Ngudi ta chia nhap bao thanh 2 loai la thuc bao va dm 
bao. Thue bao la phuong thiie cae te bao ddng vat dung de "an" cac te bao nhu vi 
khuan, cac manh vd te' bao ciing nhu cae hgp chat cd kfeh thude ldn (hinh 11.2a 
va 11.3). Qua trinh nay dugc thuc hien nhu sau : Ddu tien, mang te' bao dugc ldm 
vao de bao bgc lay "ddi tugng", sau dd "nudt" hdn ddi tugng vao ben trong te bao. 
Sau khi "ddi tugng" da duge bao bgc trong ldp mang rieng lien duge lien ket vdi 
lizoxom va bi phan buy nhd cac enzim. Te bao edn cd the dua cac gigt nhd dich 
ngoai bao vao ben trong te bao bdng each ldm mang sinh chat bao bgc lay gigt dich 
vao trong tiii mang rdi dua vao ben trong te' bao. Kieu van chuyen nay dugc ggi la 
am bao (hinh 11.2b). 

Su van chuyen cac chat ra khdi te' bao theo each ngugc lai vdi nhap bao ggi la 
qua trinh xuat bao, Bdng each xua't bao cac protein va cac dai phan tir duge dua ra 
khdi te'bao (hinh 8.2). 

a • • 
Trung bien hinh 

Vi khuan 

Khong bao 
tieu hoa 

b # • • 

4 

• • 

• • 

Hinh 11.2. So do qua trinh thue bao va am bao 

(ben trai la sa do, ben phai la anh chup dudi kinh hien vi dien tti) 

a) Thgc bao ; b) Am bao. 
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a 

Hinh 11.3. Mdt te bao dang an mdt te bao khae bang each "thuc bao" 

a) Bua an dang bat dau ; b) BCra an sap siia hoan tat 

Cdc chdt dugc van chuyen qua mdng te bdo cd the theo 
phucmg thtic van chuyen thu ddng vd van chuyen chu dgng. 

Van chuyen thu ddng la phuang thtic van chuyen cdc chdt tti 
nai cd ndng do cao den nai cd ndng do thdp vd khdng tieu tdn 
ndng lugng. Van chuyen chu ddng cdn ndng lugng devqn chuyen 
cdc chdt tti nai cd nong do thdp den nai cd ndng do cao. 

Xudt bdo vd nhdp bdo Id kieu van chuyen cdc chdt thdng qua 
sU bien dqng cita mdng sinh chdt. 

- ^ 

K 

Cau hoi va bai tap 

1. The nao la van chuyen thu dong ? 

Phan biet van chuyen thu dong v6i van chuyen chu dong. 

Tai sao muon giur rau tuoi, ta phai thu'dng xuyen vay nu'dc vao rau ? 

Khi tien hanh am bao, lam the nao te bao co the chon du'Oc cac chat 
can thiet trong so hang loat cac chat c6 c) xung quanh de diTa vao 
te bao ? 

2. 

3. 

4* 
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THl/C HANH : THI NGHIEM CO 
•I • 

VA PHAN CO NGUYEN SINH 

I MUC TIEU 

• 

Sau khi hgc xong bai nay, hgc sinh can : 

- Ren luyen ki nang sir dung kfnh hien vi va ki nang lam tieu ban hien vi. 
- Biet each dieu khien su ddng md eua cae te bao khf khong thong qua dieu 

khien miie do tham thdu ra vao te bao. 
- Quan sat va ve duge te bao dang d cae giai doan eo nguyen sinh khae nhau. 
- Tu minh thuc hien dugc thi nghiem theo quy trinh da cho trong sach giao khoa. 

II CHUAN Bl 

1. Mau vat 
• 

La thai lai tia hoac mgt sd la cay cd te bao vdi kfeh thudc tucmg ddi ldn va de 
tach ldp bieu bi ra khdi la. 

2. Dung cu vd hoa chat 

- Kfnh hien vi quang hgc vdi vat kfnh xlO, x40 va thi kinh xlO hoae x]5. 

- Ludi dao cao rau, phien kfnh va la kfnh. 

- Ong nhd gigt. 

- Nude eat, dung dich mudi (hoae dudng) loang. 

- Gia'y tha'm. 

III - NOI D U N G V A CACH TIEN HANH 

1. Quan sdt hien tUdng co vd phdn co nguyen sinh o te bdo bieu bi 

Id cdy 

- Dung ludi dao cao rau tach ldp bieu bi eua la eay thai lai tfa, sau dd dat 
len phien kfnh tren dd da nhd sdn mgt gigt nude eat. Dat mgt la kfnh len mdu 
vat. Diing gidy tham hiit bdt nudc cdn du d phfa ngoai. 
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- Dat phien kinh len ban kinh hien vi sau dd chinh vung ed mdu vat vao chfnh 
giQ-a hien vi trudng rdi quay vat kfnh XlO de quan sat vung cd mdu vat. , 

- Chgn vung cd ldp te bao mdng nhat de quan sat cae te bao bieu bi cua la roi 
sau dd chuyen sang vat kfnh x40 de quan sat cho rd hon. 

- Ve cae te bao bieu bi binh thudng va cac te bao cau tao nen khi khong quan 
sat duge dudi kinh hien vi vao vd. 

• Khi khong lue nay ddng hay md ? 

- Lay tieu ban ra khdi kfnh hien vi va dung dng nhd gigt nhd mot gigt dung dich 
mudi loang vao ria ciia la kfnh rdi dting manh gia'y tham nhd dat d phfa ben kia cua 
la kfnh hiit dung dich de dua nhanh dung dich nudc mudi vao vung cd te bao. 

- Quan sat cae te bao bieu bi khae nhau ke ttr sau khi nhd dung dich nudc muoi 
de tha'y qua trinh co nguyen sinh dien ra nhu the nao. Chu y, neu ndng do mudi hoac 
dudng qua cao se lam cho hien tugng co nguyen sinh xay ra qua nhanh khd quan 
sat. Cd the dung eae dung dich cd ndng do mudi hoac dudng khae nhau va quan sat 
tren kinh de tha'y su khae biet ve miic do va tdc do eo nguyen sinh. 

- Ve cac te bao dang bi co nguyen sinh chat quan sat dugc dudi kfnh hien vi 
vao vd. 

• Te bao lue nay ed gi khae so vdi trUde khi nho nude muoi ? 

2. Thf nghiem phdn co nguyen sinh vd viec dieu khien siT dong mci 
khf khong 

- Sau khi quan sat hien tugng eo nguyen sinh d cac te bao bieu bi, nhd mgt giot 
nudc cat vao ria cua la kinh gidng nhu khi ta nhd gigt nude mudi trong thf nghiem 
eo nguyen sinh. 

- Dat tieu ban ien kfnh hien vi va quan sat te' bao. 

- Ve cac te' bao quan sat dugc dudi kfnh hien vi vao vd. 

• Giai thieh tai sao khi khong lue nay lai ma trd lai. 

IV THU HOACH 
m 

Mdi hgc sinh can lam bao eao ket qua thue hanh, trong dd ed tudng tnnh thf 
nghiem va ve te bao d cae giai doan khae nhau eua qua trinh eo nguyen sinh quan 
sat dugc dudi kfnh hien vi cung nhu cae te bao tao nen khf khong d cae trang thai 
ddng va md khf khdng. 

Tra ldi cac cau hdi neu trong bai. 
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CHUOTiQ II 
W A 

CHUYEN HOA VAT CHAT 
VA NANG Ll/ONG TRONG TE BAO 

A \ 

13 KHAI QUAT 

VE NANG LirONG VA CHUYEN HOA VAT CHAT 

I NANG LUONG VA CAC DANG NANG LUONG TRGNG TE BAG 

• • • 

• Neu vi du ve eae dang nang luang trong te bao. 

1. Khdi niem ndng luong 

Nang lugng duge dinh nghla la kha nang sinh cdng. Tuy theo trang thai cd sSn 
sang sinh cdng hay khdng, ngudi ta chia nang lugng thanh 2 loai: dgng nang va the' 
nang. Dong nang la dang nang lugng sdn sang sinh ra cong. The nang la loai nang 
lugng du trii, cd tiem nang sinh cdng. 

Nang lugng trong te bao tdn tai dudi nhieu dang khae nhau nhu hoa nang, dien 
nang,... Ngoai viee giir nhiet do dn dinh eho te bao va eo the thi ed the coi nhiet nang 
nhu nang lugng vd ich vi khdng cd kha nang sinh cdng. Su chenh lech ve ndng do eae 
ion trai da'u giira 2 phfa cua mang cd the tao ra su chenh lech dien the. Nang lugng 
chil yeu eiia te bao la hoa nang (nang lugng tiem an trong cae lien ket hoa hgc). 
2- ATP - dong tien ndng luong cua t e b d o 

ATP (adendzin triphotphat) la mgt hgp chat cao nang va duge xem nhu ddng 
tien nang lugng cua te bao. 
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ATP la mdt phan tir cd cdu tao gdm cac thanh phdn : bazo nito adenin, dudng 
ribdzo va 3 nhdm phdtphat. Day la mgt hgp chat cao nang vi lien ke't (kf hieu bang 
da'u - tren hinh 13.1) giiia 2 nhdm phdtphat eudi cung trong ATP rat de bi pha vo 
de giai phdng ra nang lugng, Cac nhdm phdtphat deu mang dien tfch am nen khi 
ndm gan nhau ludn ed xu hudng ddy nhau ra lam cho lien ke't nay rat de bi pha vo. 

ATP truyen nang lugng cho cac hgp chat khae thdng qua chuyin nhdm photphat 
eudi cung cho eae chat dd de trd thanh ADP (adendzin diphdtphat) va ngay lap tuc 
ADP lai dugc gdn them nhdm phdtphat de trd thanh ATP. O trang thai nghi ngoi, 
trung binh mdi ngay, mdi ngudi san sinh va phan buy tdi 40kg ATP va mdi te bao 
trong mdi giay tdng hgp va phan buy tdi 10 trieu phan tir ATP. 

Hai nhom 
photphat 
cao nang 

- Bazo 
nito 

CH 

OH OH 

- Ducfng ribozcf 

a b 

Hinh 13.1. Cau true eua phan tti ATP 

a) Cau true hoa hoc cua ATP ; b) Mo hinh cau true khong gian cua ATR 

Trong te bao, nang lugng trong ATP dugc sir dung vao eae viec ehfnh nhu : 

- Tdng hgi? nen cdc chdt hod hgc cdn thiet cho tebdo : Nhimg te bao dang sinh 
trudng manh hoac nhimg te bao tiet ra cae protein vdi tdc dd eao ed the tieu tdn tdi 
75% lugng ATP ma te bao tao ra. 

- Van chuyen cdc chdt qua mdng : Van chuyen chu dgng tieu tdn nhieu nang 
lugng. Vf du, te bao than ciia ngudi can sir dung tdi 80% lugng ATP duoe te bao san 
sinh ra de van chuyen cac chat qua mang trong qua trinh lgc mau. 

- 5//?// cdng ca hgc : Su co eiia cac te bao co tim va co xuong tieu tdn mot lugng 
ATP khdng Id. Khi ta nang mgt vat nang, gdn nhu toan bd ATP ciia te bao ca h i 
phai dugc huy ddng tiic thi. 
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II CHUYEN HOA VAT CHAT 

Chuyen hoa vat ch^t la tap hop cac phan ung sinh hoa xay ra ben trone te bao 
Nho chuyen hoa vat chat te bao thuc hien dugc cac dac tfnh dac trung khae cua su 
song nhu smh truong, cam ung va smh san. Chuyen hoa vat chat luon kem theo 
chuyen hoa nang lugng. 

Chuyin hoa vat chat bao g6m 2 mat: tdng hgp cac chat huu co pMc tap ttr cac 
chat don gian (dugc ggi la d6ng hoa) va phan giai cac chat huu co phiic tap thanh 
cac chat don gian hon (dugc ggi la di hoa). ffinh 13.2 cho thay qua trinh di hoa cung 
cap nang lugng de tong hgp ATP tir ADP. ATP ngay lap tiic duoc phan huy thanh 
ADP va giai phong nang lugng cho qua trinh dong hoa cung nhu cac hoat dong song 
khae cua te bao. • • •- & 

t-Kfr4:;:;.,rV; 

Nang li/cfng 
tit qua trinh di hoa 

ADP+(g) 

Nang lugng dung cho 
qua trinh d6ng hoa va 
cac hoat dpng s6ng khae 
cua te bao 

;i^<;^'Y-(:ji£m •;io;'& 

Hinh 13.2. Qua trinh tong hap va phan giai ATP 

^M : photphat vo ccJ) 

Cac qua trinh di hoa va ddng hoa se dugc trinh bay trong cac bai 16 va 17. 

Ndng lugng dugc dinh nghia Id khd ndng sinh cdng. Ndng 
lugng trong tebdo thudng tdn tqi d dqng tiem dn chii yeu trong 
cdc lien kdt hod hgc. 

ATP dugc sinh ra trong qud trinh chuyen hod vdt chdt vd ngay 
lap ttic dugc sudung trong cdc hoqt ddng sdng cua tebdo. 

Chuyen hod vdt chdt Id tap hgp cdc phdn itng sinh hod xdy 
ra ben trong te bdo. Chuyen hod vdt chdt ludn kem theo 

f chuyen hod ndnq luang. 
V 
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Cau hoi va bai tap 

1. 

2. 

3. 

4. 

The nao la nang lu'dng ? 

Nang lu'dng du'dc tich tru' trong te bao du'di dang nao ? Nang lu'dng 

cua te bao du'dc dg trC/ trong cac hdp chat nao ? 

Trinh bay cau true hoa hgc va chiic nang cua phan t i i ATP. 

Giai thich khai niem chuyen hoa vat chat. 

Em CO biet ? 

WM 96M SLf DUNG ATP DE "TAN TINH" BAN TINH 

De thu hilt "ban tinh", dom ddm due phai ton kha nhieu dong tien nang 

luang. Chung dot len "ngon Ida tinh yeu" bkng each sti dung ATP giup 

enzim luciferaza phan giai mot loai prdtein la luciferin tao ra anh sang 

lanh (khdng toa nhiet), nhap nhay mdi chao dom ddm cai (hinh 13.3). 

Hinh 13.3. Cac con dom ddm dang phat sang nhap nhay 
de thu hut ban tinh 
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-<Fri (Rai 
^^ ' ' ENZIIV! VA VAITRO CUA ENZIM 14 TRONG QUA TRINH CHUYEN HOA VAT CHAT 

• 7a/ sao ea the ngudi ed the tieu hoa duac tinh bdt nhung lai khdng tieu hoa 
duae xenluldza ? 

I ENZIM 

Enzim la chat xiic tac sinh hgc dugc tdng hgp trong cae te'bao sdng. Enzim ehi 
lam tang td'c do eua phan iing ma khong bi bie'n ddi sau phan iing. 

1 . Ca'u t rue 

Enzim ed the ed thanh phdn chi la protein hoac protein ke't hgp vdi cac chat khae 
khong phai la protein. 

Trong phan tir enzim ed viing cau triic khdng gian dac biet chuyen lien ket 
vdi CO chat (chat chiu su tac dgng cua enzim) dugc ggi la trung tam boat ddng. 
Thue chat, day la mot chd ldm hoac khe nhd tren be mat enzim. Cau hinh 
khong gian eua trung tam boat dgng cua enzim tuong thfch vdi cau hinh khdng 
gian cua co chat. Tai day, cac co chat lien ket tam thdi vdi enzim va nhd dd 
phan ling dugc xiic tac (hinh 14.1). 

2. Co che ' tdc d o n g 

Thoat dau, enzim lien ket vdi ca chat tai trung tam hoat ddng tao nen phiic hgp 
enzim-co chat. Sau dd, bdng nhieu each khae nhau, enzim tuong tac vdi co chat de 
tao ra san pham (hinh 14.1). Lien ket enzim-co chat mang tfnh dac thu. Vi the, mdi 
enzim thudng ehi xiie tac cho mot phan iing. 

. ^ Glucozo Fructozo 
Saeearozo 

Trung tam 
hoat dong • 

Hinh 14.1. Sa do md ta ea ehe tac ddng cua enzim saccaraza - mot loai enzim 
phan huy' dUdng saccardza thanh glucdza va fructozo 
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3. Cdc yeu to dnh hirdng den hoot tinh cua enzim 
Hoat tfnh eua enzim dugc xac dinh bdng lugng san pham duge tao thanh tir mot 

lugng CO chat tren mgt don vi thdi gian. 

Cd nhieu yeu td anh hudng tdi boat tfnh cua enzim. Sau day ehiing ta xem xet 
mgt sd yeu td chfnh : 

- Nhiet do : Mdi enzim cd mgt nhiet do tdi uu, tai dd enzim cd boat tfnh tdi da 
lam cho tdc do phan iing xay ra nhanh nhdt. 

- Do pH : Mdi enzim cd mgt do pH thfch hgp. Vf du, enzim pepsin eiia dich da 
day ngudi cdn pH = 2. 

- Ndng do ca chdt: Vdi mgt lugng enzim xac dinh neu tang dan lugng co chat 
trong dung dich thi thoat ddu boat tfnh eua enzim tang dan, nhung den mgt liic nao 
dd thi su gia tang ve ndng do eo chat ciing khdng lam tang boat tfnh cua enzim. VI 
tat ca trung tam boat ddng ciia enzim da duge bao hoa bdi co chat. 

- Chdt tic che hoqc hoqt hod enzim : Mot sd chat hoa hgc ed the lic che' sir boat 
dgng cua enzim. Mot sd chat khae khi lien ket vdi enzim lai lam tang boat tfnh cua 
enzim. Chdng ban, thude trir sau DDT ... la nhiing chat lie ehe mot sd enzim quan 
trgng eua he thdn kinh ngudi va dgng vat. 

- Ndng do enzim : Vdi mgt lugng co chat xac dinh, khi ndng do enzim cang cao 
thi boat tfnh ciia enzim cang tang. 

II - VAi TRO CUA ENZIM TRONG QUA TRINH CHUYEN HOA 
VAT CHAT 

Khi cd enzim xiic tac, tdc do eua mot phan iing cd the tang ea trieu lan. Neu te 
bao khdng cd cac enzim thi cae boat dgng sdng khdng the duy tri dugc vi tdc do 
ciia cac phan ung sinh hoa xay ra qua cham. 

Te bao cd the tu dieu chinh qua trinh chuyen boa vat chat de thfch iing vdi moi 
trudng bdng each dieu ehinh boat tfnh ciia cae enzim. Sir dung cac chat lic che hoac 
boat hoa enzim la mdt trong cac each dieu ehinh boat tfnh eua enzim kha hieu qua 
va nhanh chdng. Cae chat lie ehe dae hieu khi lien ket vdi enzim se lam bien d6i 
cau hinh ciia enzim lam cho enzim khong the lien ket dugc vdi co chat. Ngugc lai, 
cac chat boat boa khi lien ket vdi enzim se lam tang boat tfnh eua enzim. 

Uc che ngugc la kieu dieu hoa trong dd san phdm eua con dudng chuyen hoa 
quay lai tac dgng nhu mgt chat lie ehe lam bat boat enzim xiic tac eho phan iing b 
dau ciia con dudng chuyen hoa (hinh 14.2). 

Khi mgt enzim nao dd trong te bao khdng duge tong hgp hoae tong hgp qua it 
hay bi bat boat thi khdng nhimg san phdm khdng dugc tao thanh ma co chat cua 
enzim dd cung se bi tfch luy lai gay dgc cho te bao hoae ed the duge chuyen hoa 
theo eon dudng phu thanh cac chat doe gay nen cac trieu ehiing benh If. Cac benh 
nhu vay d ngudi dugc ggi la benh rdi loan chuyen hoa. 
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IJc che ngirgc 

f 
Enzim a Enzim b Enzim c Enzim d 

I f * * 
A • B ^ C — • D >^ P 

Hinh 14.2. Sa do minh hoa sUdieu hoa qua tnnh chuyen hoa b^ng tic che nguac. 
San pham P duae san xuat du thtia se lien ket vdi enzim a lam eho enzim nay 

khdng cdn kha nang xue tac de chuyen chat A thanh chat B va do dd cae chat trung 
gian C, D eung khdng duae tao thanh. Do vay, su tong hap chat P se bi dting. 

• So do dudi day md ta eae eon dudng chuyen hoa gia dinh. Mui ten cham gaeh chi 
sutie ehe nguac. Neu chat GvaF du thtia trong tebao thi nong do chat nao se tang 
mot each bat thudng ? 

A — • B — • € — - E — - F 

1 1̂ -1 
H D — - G 

Enzim Id chdt xuc tdc sinh hgc cd thdnh phdn ca bdn Id 
prdtein. Mdi loqi enzim thudng chi xiic tdc cho mgt loqi phdn ting 
sinh hod. 

Hoqt tinh ciia enzim cd the hi dnh hudng bdi nhieu ydu tdmdi 
trudng nhu nhiet do, do pH, chdt tic che, chdt hoqt hod cung nhu 
nong do ca chdt. 

Tebdo cd the dieu hod qud trinh chuyen hod vqt chdt thdng qua 
\ ^ dieu khien hoqt tinh cua cdc enzim bdng cdc chdt hoqt hod hay tic che. 

au hoi va bai tap 
1. Neu cau true va cd ehe tac dgng cua enzim. 

2. Tai sao khi tang nhiet do len qua cao so vdi nhiet do tdi uu eua mdt enzim 
thi hoat tinh cua enzim dd lai bi giam tham ehi bi mat hoan toan ? 

3. Te bao nhan thgc cd cac bao quan cd mang bao bgc cOng nhU cd 
lu-di ngi chat chia te bao chat thanh nhu'ng xoang tu'dng ddi each biet 
cd ldi gi cho sg hoat dgng ciia eae enzim ? Giai thieh. 

4. Te bao cd the tg dieu ehinh qua trinh chuyen hoa vat chat bang 

each nao ? 
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Em eo biet ? 
ENZIM - CHIEC KEO vk KEO G X N K l ^ l f u 

TRONG TAY CAC N H A SINH HOC PHAN TL/ 

Cae nha sinh hoe phan tti tti lau da cd y tudng chuyen gen tti loai nay sang 
loai kia hoac thay the cac gen bi hong gay benh a ngudi bang eae gen lanh. 
Tuy nhien, van de la lam sao eat tach duae eae gen can chuyen degan no 
vao nhiem sac the eua te bao nhan ? Chiec keo cat gen va keo gan gen la 
gi, lay a dau ? Cuoi cung, ho da tim duae nhting enzim dae biet eda vi khuan 
lam "keo" dae ehung de cat tach gen eung nhu tim duac cae enzim lam "keo 
dinh" de gan gen. Vdi cac cdng cu nay, cac nha khoa hoc ed the eat rdi mqt 
gen nao dd tti loai nay roi chuyen sang loai kia de tao nen nhting sinh vat 
chua tting cd trong tU nhien. Vi du, cay thude la duae eay gen "phat sang"lay 
tti dom ddm ed the tuphat sang trong dem. 

THUfC HANH : MOT SO THI NGHEM VE ENZIM 

Hgc sinh chgn mdt trong 2 thf nghiem sau. 

I - THI NGHIEM VOI ENZ IM C A T A L A Z A 

1. Muc tieu 
Sau khi thue hanh bai nay, hgc sinh can : 

- Bie't each bd trf thf nghiem va tu danh gia dugc miic do anh hudng ciia nhiet 
do mdi trudng len boat tfnh ciia enzim catalaza. 

- Tu tie'n hanh dugc thi nghiem theo quy trinh da cho trong sach giao khoa. 

2. Chuan bj 

a) Mdu vqt 

Mot vai cu khoai tay sdng va mot vai eii khoai tay da lugc chin. 

b) Dung cu vd hod chdt 

~ Dao, dng nhd gigt. 

- Dung dich H2O2 , nudc da. 

3. Noi dung vd cdch tien hdnh 

- Cdt khoai tay sdng va khoai tay chfn thanh lat mdng (day khoang 5 mm). 
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- Cho mdt sd lat khoai tay sdng vao trong khay dung nude da hoae trong ngan 
da cua tii lanh trudc khi thf nghiem khoang 30 phiit. 

- Lay mot lat khoai tay sdng di a nhiet do phdng thf nghiem, mdt lat da luge 
chfn va mgt lat khoai tay sdng ldy tir tu lanh ra, roi dimg dng but nhd len giira mdi 
lat khoai mdt gigt H2O2. 

- Quan sat xem cd hien tugng gi xay ra tren cac lat khoai tay va giai thfch 
nguyen nh^n tai sao lai cd su sai khae dd. 

4. Thu hoqch 
Viet tudng trinh thf nghiem va tra ldi mgt sd cau hdi sau : 

- Tai sao vdi lat khoai tay sdng 0 nhiet do phdng thf nghiem va lat khoai tay 
chfn lai cd su khae nhau ve lugng khf thoat ra ? 

- Co chat eua enzim catalaza la gi ? 
- San phdm tao thanh sau phan iing do enzim nay xiic tac la gi ? 
- Tai sao lai cd su khae nhau ve boat tfnh enzim giiia cae lat khoai de d 

nhiet do phdng thf nghiem va d trong tu lanh ? 

il THI NGHIEM SIT DUNG ENZIM TRONG QUA DLTA T U O I DE 
TACH CHIET A D N 

1- Muc tieu 
• 

Sau khi thue hanh thf nghiem nay hgc sinh edn : 
- Tu minh tien hanh tach chiet dugc ADN ra khdi te bao bdng cac hoa chat va 

dung eu don gian theo quy trinh da eho. 

- Ren luyen cac kT nang thue hanh (cac thao tac thf nghiem nhu : su dung cac 
dung eu thi nghiem, pha hoa chat...). 

2. Chudn bi 
• 

a) Mdu vdt 

- Diia tuoi (khong qua xanh hoac qua chin) : 1 qua. 
- Gan ga tuoi hoae gan lgn : 1 budng gan ga eho 1 nhom hgc sinh. 

b) Dung cu vd hod chai 

- Ong nghiem dudng kfnh 1-1,5 em, eao 10-15 cm, pipet, cdc thuy tinh, may 
xay sinh td hay chay edi sii hoae dung eu khae de nghien mdu vat, dao, thdt, phlu, 
vai man hoac ludi lgc, dng dong, que tre ed dudng kfnh 1mm va dai khoang 15cm. 

- Cdn etanol 70 - 90*̂ , nude lgc lanh hoac nude eat lanh, chat tay rira (nude rira 
bat chen). 

3. Tien hdnh thf nghiem 
De tie'n hanh thf nghiem tach chie't ADN tii cac te' bao gan ta cdn thuc hien cac 

budc sau : 
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Budc 1 : Nghien mdu vdt 

Trudc het, ta loai bd ldp mang bao bgc gan rdi thai nhd gan eho vao edi nghien 
hoae may xay sinh td de tach rdi va pha vd cac te bao gan. Neu nghien gan trong 
cdi xay sinh td thi khi nghien can cho vao cdi mot lugng nudc lanh gap doi lugng 
gan. Neu nghien bdng chay cdi thi sau khi nghien xong do them mdt lugng nudc 
gap ddi lugng gan rdi khuay deu. 

Sau dd, lgc dich nghien qua giay lgc hoae vai man hay ludi lgc de loai bo cac 
phdn xo lay dich long. 

Budc 2 : Tdch ADN ra khdi tebdo vd nhdn tebdo 

Lay mot lugng dich lgc eho vao dng nghiem chie'm khoang 1/2 the tfch dng 
nghiem, rdi eho them vao dich nghien te bao mot lugng nude rira chen bat vdi khoi 
lugng bdng 1/6 khdi lugng dich nghien te bao. Sau dd, khuay nhe rdi de yen trong 
vdng 15 phut tren gia dng nghiem. Chii y tranh khuay manh lam xuat hien hot. 

Cho tie'p vao dng nghiem mgt lugng nudc cdt diia bdng khoang 1/6 h6n hgp 
dich nghien te bao ehiia trong dng nghiem va khuay that nhe. Chuan bi nudc 
edt dira nhu sau : diia tuoi ggt sach, thai nhd va nghien nat bdng may xay sinh 
td hoac bdng chay edi sii, sau dd lgc lay nudc cdt bdng ludi lgc hoae giay loc 
va cho vao dng nghiem sach. 

De dng nghiem tren gia trong thdi gian ttr 5-10 phiit. 

Budc 3 : Ket tiia ADN trong dich te bdo bdng cdn 

Nghieng dng nghiem va rdt cdn etanolTO -90*^ dgc theo thanh dng nghiem 
mot each cdn than sao cho edn tao thanh mot ldp ndi tren be mat hdn hgp v6i 
mot lugng bdng lugng dich nghien ed trong dng nghiem. 

De dng nghiem tren gia trong khoang 10 phiit va quan sat ldp cdn trong ong 
nghiem. Chung ta cd the thay cac phan tir ADN ket tua lo limg trong ldp c6n dirdi 
dang cae sgi trdng due. 

Budc 4 : Tdch ADN ra khdi ldp cdn 

Dung que tre dua vao trong ldp cdn, khuay nhe eho cac phan tii ADN bam vao 
que tre rdi vdt ra va quan sat. Do cac sgi ADN ket tua de gdy nen khi vdt ADN ra 
khdi dng nghiem can phai rat nhe nhang. 

4. Thu hooch 
• 

Viet tirdng trinh thf nghiem va tra Iai mot so cau hoi sau : 

- Cho nucfc rua chen bat vao dich nghien te bao nham muc dich gi ? Giai thfch. 

- Dung enzim trong qua diia trong thf nghiem nay nham muc dfch gi ? Giai thich. 
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HO HAP TE BAO 

I KHAI NIEM HO HAP TE BAO 

Hd hap te bao la qua trinh chuyen ddi nang lugng rat quan trgng eua te bao 
sdng. Trong qua trinh dd, cac phan tir cacbohidrat bi phan giai den CO2 va H2O, 
dong thdi nang lugng cua chiing dugc giai phdng va chuyen thanh dang nang lugng 
rat de sir dung chira trong eae phan tu ATP. 6 eae te bao nhan thuc, qua trinh nay 
dien ra ehu yeu trong ti the. 

Phuong trinh tong quat ciia qua trinh phan giai hoan toan mgt phan tir glucdzo 
dugc trinh bay nhu sau : 

^6^12^6 + 6^2 -^ 6CO2 + 6H2O + Nang lugng (ATP + nhiet) 

Hinh 16.1. Sa do tdm tat qua trinh hd hap te bao 

Hd hdp te bao cd ban chat la mdt ehudi cac phan iing dxi hoa khir. Thdng qua 
chudi cac phan iing nay, phan tir glucdzo duge phan giai dan ddn va nang lugng cua 
no khdng duge giai phdng 0 at ma dugc ldy ra tirng phdn d cac giai doan khae nhau. 
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Tdc do cua qua trinh hd hap te bao nhanh hay cham tuy thudc vao nhu eau nang 
lugng cua te bao. Qua trinh hd hap te bao cd the dugc chia thanh 3 giai doan chinh: 
dudng phan, chu trinh Crep va chudi chuyen electron hd hap (hinh 16.1). 

• Tai sao, te bao khdng sti dung ludn nang luang cua cae phan tti glucdza ma phai 

di vdng qua hoat ddng san xuat ATP cua ti the ? 

I! - CAC GIAI DOAN CHINH CUA QUA TRINH HO HAP TE BAG 

1 . Duong phdn 

Dudng phan xay ra trong bao tuong. Ket thuc qua trinh dudng phan, phan 
tir glucdzo (6 cacbon) bi tach thanh 2 phan tir axit piruvic (3 cacbon). Trong 
qua trinh nay, te bao thu dugc 2 phan tir ATP va 2 phan tir NADH (nicotinamit 
adenin dinucledtit). Thuc ra, dudng phan tao duge 4 phan tir ATP, nhung do co 
2 phan tir ATP dugc sir dung de boat hoa glucdzo trong giai doan ddu ciia 
dudng phan nen te bao ehi thu duge 2 phan tir ATP. Qua trinh dudng phan 
cd the duge tdm tdt bdng so dd hinh 16.2. 

Glucozo (6 cacbon) 

Axit piruvic (3 cacbon) Axit piruvic (3 cacbon) 

Hinh 16.2. Sa do tdm tat qua trinh dudng phan 

2. Chu trinh Crep 

Sau khi dugc tao thanh tir qua trinh dudng phan, 2 phan tir axit piruvic se dugc 
chuyen vao chat nen cua ti the. O dd, chiing duge bie'n doi thanh nhung phan tir nho 
hon ggi la axetyl-CoA. Chfnh phan tir axetyl-CoA nay se di vao chu trinh Crep. 
Ngoai ra, qua trinh bien doi 2 phan tir axit piruvic cdn tao ra 2 phan tir NADH va 
giai phdng 2 phan tir CO^. 

Ke't thiie ehu trinh Crep, eae phan tir axetyl-CoA se bi phan giai hoan toan 
tdi CO^. Ngoai CO^, chu trinh Crep edn tao ra duge eae phan tir NADH, 
FADH2 (flavin adenin dinucledtit) va ATP (hinh 16.3). 
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2 Axetyl-CoA (2 cacbon) 
6NAD-

2 ADP 

4C02 

Hinh 16.3. So do tdm tk chu trinh Crep 

• Qua qua trinh dudng phan va ehu trinh Crep, te bao thu duae bao nhieu phan tti 
ATP ? Theo em, so phan tti ATP nay ed mang toan bd nang luang eua phan tti 
glucdza ban dau hay khdng ? Neu khdng thi phan nang luang cdn lai nam d dau ? 

3. Chuoi chuyen electron hd hd'p 

Chudi chuyen electron hd hap dien ra d mang trong eiia ti the. Trong giai doan 
nay, cac phan tir NADH va FADH2 dugc tao ra trong nhirng giai doan trude se bi 
oxi hoa thdng qua mot ehudi cac phan iing dxi hoa khir. Trong phan iing eudi ciing, 
6xi se hi khir tao ra nude. 

Nang lugng dugc giai phdng tir qua trinh dxi hoa eae phan tir NADH va FADH2 
nay se duge sir dung de tdng hgp eae phan tir ATP Day chfnh la giai doan giiip te 
bao thu duoe nhieu ATP nhdt. 

Hd hdp tdbdo la qud trinh chuyen ndng lugng cua cdc nguyen 
lieu htiu ca thdnh ndng lugng ciia ATP. 

Hd hdp tdbdo gdm rdt nhieu phdn ting, thdng qua do ndng 
lugng ciia nguyen lieu hd hdp dugc gidi phdng ddn tting phdn. 
Tdc do ciia qud trinh hd hdp tebdo phu thudc vdo nhu cdu ndng 
lugng cua tebdo. 

Hd hdp te bdo cd the dugc chia thdnh 3 giai doqn chinh : 
dudng phdn, chu trinh Crep vd chudi chuyen electron hd hdp. 
Trong dd, chudi chuyen electron hd hdp tqo ra dugc nhieu ATP 
nhdt. 

^ 
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Cau hoi va bai tap 

1. The nao la hd hap te bao ? Qua trinh hit thd cua con ngu'di cd 

lien quan nhu* the nao vdi qua trinh hd hap te bao ? 

2. Hd hap te bao cd the du'dc chia thanh may giai doan chinh ? 

La nhCing giai doan nao ? Moi giai doan cua qua trinh hd hap te bao 

di ln ra d dau ? 

3. Qua trinh hd hap te bao cua mgt van ddng vien dang tap luyen dien 

ra manh hay yeu ? Vi sao ? 

Em CO biet ? 

Qua trinh hd hap te bao thue chat rat gidng vdi qua trinh ddt chay nhien 

lieu v§n dien ra hang ngay trong cudc song. Con ngudi ddt edi, than hay 

xang, dau de lay nang luang sudi am, nau nudng, chay dong ea 6 fo, xe 

may ... Cae te bao sdng "ddt" eae phan tti htiu ca de lay nang luang cho 

cae hoat dong cua minh. Ca hai qua trinh nay deu gom cac phan ting oxi 

hoa khti, deu tieu tdn dxi cua khi quyen va sinh ra khi eaebdnie. Nhung, 

qua trinh ddt chay nhien lieu xay ra trong mot phan ting edn qua trinh ho 

hap te bao dien ra tti tti thdng qua mot ehuoi phan ting ke tiep nhau. 

Ngudi ta thay rang, hieu suat cda qua trinh hd hap te bao ed the dat dUOc 

tdi da khoang 40%, trong khi dd loai dong ea xe hieu qua nhat hien nay 

cung ehi dat hieu suat khoang 25%. Te bao qua la mot cd may ki dieu. 
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QUANG Hap 

I KHAI NiEM QUANG HOP 
• • 

Quang hgp la qua trinh sir dung nang lugng anh sang de tdng hgp chat hiru eo 
ttr cac nguyen lieu vd eo. Trong sinh gidi, ehi ed thue vat, tao va mgt sd vi khuan 
CO kha nang quang hgp. 

Quang hgp d vi khuan ed nhiing diem khae biet nhd so vdi quang hgp d thue vat 
va tao. Bai nay ehu yeu de cap tdi qua trinh quang hgp d miie do te bao cua phan 
ldn cac co the quang hgp la thuc vat va tao. 

Phuong trinh tdng quat cua quang hgp nhu sau : 

CO2 + H2O + Nang lugng anh sang -> (CH2O) + O2 

li CAC PHA CUA QUA TRINH QUANG HOP 
• 

Anh sang 

PHA SANG 
(Mang tilacdit) 

t i 
HoO O. 

PHA T 6 | 

(Chat nen cua luc lap) 

t I 
CO2 (CH2O) 

Hinh 17.1. Hai pha eua qua tnnh quang hap 

Qua trinh quang hgp thudng dugc chia thanh 2 pha la pha sang va pha tdi 
(hinh 17.1). Pha sang ehi ed the dien ra khi cd anh sang, edn pha tdi cd the dien ra 
ca khi ed anh sang va ea trong td'i. Trong pha sang, nang lugng anh sang duge bien 
ddi thanh nang lugng trong cae phan tir ATP va NADPH (niedtinamit adenin 
dinucleetit phdtphat). Trong pha tdi, nhd ATP va NADPH duge tao ra trong pha 
sang, CO2 se duge bie'n ddi thanh cacbohidrat. Pha sang dien ra d mang tilacdit edn 
pha td'i dien ra trong chdt nin cua luc lap. Qua trinh sir dung ATP va NADPH trong 
pha tdi se tao ra ADP va NADP^. Cac phan tir ADP va NADP" nay se duge tai sir 
dung trong pha sang de tdng hgp ATP va NADPH. 
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• Theo em cau ndi : "Pha tdi cua quang hap hoan toan khdng phu thude vao anh 

sang" ed ehinh xac khdng ? Vi sao ? 

1 . Pho sdng 

Trong pha sang, nang lugng anh sang duge ha'p thu va chuyen thanh dang 
nang lugng trong eae lien ket boa hoc eua ATP va NADPH. Vi vay, pha nay 
edn duge ggi la giai doan chuyen hoa nang lugng anh sang. 

Qua trinh ha'p thu nang lugng anh sang thuc hien dugc nhd hoat dgng ciia 
cae phan tir sde td quang hgp. 

Sau khi duge cae sdc td quang hgp hap thu, nang lugng se dugc chuyen vao 
mdt loat cac phan iing dxi boa khir cua chudi chuyen electron quang hgp. 
Chfnh nhd boat dgng ciia ehudi chuyen electron quang hgp ma NADPH va ATP 
se dugc tong hgp. 

Cae sdc td quang hgp va eae thanh phdn eua ehudi chuyen electron quang hgp 
deu dugc dinh vi trong mang tilacdit eua lue lap. Chung duge sdp xe'p thanh 
nhimg phiie he ed td chiie, nhd dd qua trinh hap thu va chuyen boa nang lugng 
anh sang xay ra ed hieu qua. 

O2 dugc tao ra trong pha sang cd ngudn gdc tir cae phan tir nudc. 

Pha sang eua quang hgp ed the dugc tdm tdt bdng so dd dudi day : 

Sdc td quang hgp 
NLAS + H,0 + NADI^ + ADP + ® —•NADPH + ATP + O. 

(Chu thich : NLAS la nang lirgng anh sang, (P)- la photphat vo co) 

2. Pho toi 

Trong pha tdi, CO^ se bi khir thanh cacbohidrat. Qua trinh nay cdn dugc goi 
la qud trinh cddinh CO2 vi nhd qua trinh nay, eae phan tir CO2 tu do dugc "co 
dinh" lai trong cae phan tir cacbohidrat. 

Hien nay, ngudi ta da biet mgt vai eon dudng ed dinh CO2 khae nhau. Tuy 
nhien, trong eae eon dudng dd, ehu trinh C3 (hinh 17.2) la eon dudng pho bien 
nhat. Chu trinh C3 edn ed mgt ten ggi khae la ehu trinh Canvin. Chu trinh nay 
gdm nhieu phan iing boa hgc ke tiep nhau dugc xiie tac bdi cae enzim khae nhau. 
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CO2 ttr 
khi quyen 

Hop chat 
6 cacbon 
(Rat khong ben) 

Hap chat 
3 cacbon 

Hap chat 
5 cacbon 
(RiDP) 

Mpt so 
phan Crng 
trung gian 

ATP, NADPH 
(tCr pha sang) 

ADP, NADP+ 

A/PG 
3 cacbon 

Tinh bot, saccaroza 

Hinh 17.2. So do gian luac cua ehu tnnh C^ 

Chu trinh C^ sir dung ATP va NADPH den tir pha sang de bien ddi CO-, cua 
khf quyen thanh cacbohidrat. 

Chat ket hgp vdi CO2 ddu tien la mgt phan tir hiiu co cd 5 cacbon la 
ribuldzodiphotphat (RiDP). San pham dn dinh ddu lien ciia chu trinh la hgp chat co 
3 cacbon. Day chfnh la If do ddn den cai ten C^ ciia chu trinh. Hgp chat nay dugc 
bien ddi thanh Andehit photphoglixeric (A/PG). Mgt phan A/PG se dugc sir dung 
de tai tao RiDP Phdn cdn lai bien ddi thanh tinh bdt va saeearozo. Thong qua cac 
con dudng chuyen hoa vat chat khae nhau, tu cacbohidrat tao ra trong quang hgp se 
hinh thanh nhieu loai hgp chat hu'u co khae. 

Quang hgjy Id qud trinh sudung ndng lugng dnh sdng mat trdi 
bien ddi CO2 thdnh cacbohidrat. Qud trinh quang hgi? thudng 
dugc chia thdnh 2 pha Id pha sdng vd pha tdi 

Pha sdng la giai doqn phu thudc true tiep vdo dnh sdng. Pha 
ndy di^n ra trong mdng tilacdit ciia luc lqp. Thdng qua pha sdng, 
ndng lugng dnh sdng dugc chuyen thdnh ndng lugng trong ATP vd 
NADPH. Oxi dugc gidi phdng tti nudc trong pha sdng. 

Trong pha tdi (pha cddinh CO2) ciia quang hgp, vdi sit tham 
gia ciia ATP vd NADPH tqo ra tti pha sdng, CO2 sebi khti thdnh 
cdc sdn phdm htiu ca. 
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Cau hoi va bai tap 

1. Quang hop du'dc thgc hien d nhiJng nhdm sinh vat nao ? 

2. Quang hgp thu'dng du'dc chia thanh may pha la nhiing pha nao ? 

3. Nhiing phan td nao chiu trach nhiem hap thu nang lu'dng anh sang 
cho quang hdp ? 

4. 6x1 du'dc sinh ra tCr chat nao va trong pha nao cua qua trinh 
quang hdp ? 

5. 6 thgc vat, pha sang cua qua trinh quang hdp d i ln ra d dau va tao 
ra san pham gi de cung cap cho pha tdi ? 

6. Pha tdi cua quang hdp dien ra 6 dau ? San pham on djnh dau 
tien cua chu trinh C3 la gi ? Tai sao ngu'di ta lai goi con du'dng 

C3 la chu trinh ? 

Em CO biet ? 

Tat ea moi thue vat va dong vat tren Trai Dat deu tien hanh qua trinh ho 

hap te bao de thu duae nang luang dudi dang cac phan tti ATP. Qua 

trinh nay, eung gidng nhu qua trinh ddt chay cac nhien lieu xang, dau, 

than, gd... deu tieu thu dxi va sinh ra khi cacbonic. NgUdi ta Ude luang 

rang, eti moi giay trdi qua, qua trinh hd hap cua sinh vat va cae qua tnnh 

ddt chay nhien lieu khae se tieu tdn khoang 10 000 tan dxi. Vdi tdc do 

nay, tat ea dxi eua khi quyen se bi sti dung het trong khoang 3000 nam. 

That may man eho ehung ta la eae chat htiu ea cung nhu dxi eda khi 

quyen bi tieu hao trong qua trinh hd hap va ddt chay se duac bu lai nhd 

hoat ddng quang hap. Chinh nhd qua trinh quang hap ma ham luang khi 

dxi va eaebdnie eua khi quyen Trai Dat duae duy tri on dinh, dam bao 

eho eude sdng eua sinh vat. Tuy nhien, tti khi cd cudc each mang cdng 

nghiep a the ki thti XIX, ham luang CO^ trong khi quyen da tang len 

khoang 27% va gay ra hieu ting nha kinh. 
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PHAN BAO 

• * ^ » » * • > 

CHU Kl TE BAO VA QUA TRiNH NGUYEN PHAN 

I CHU Kl TE BAO 

Chu ki te bao (hinh 18.1) la khoang thdi gian giira 2 ldn phan bao. Chu ki 
te bao bao gdm ki trung gian va qua trinh nguyen phan. Ki trung gian chiem 
phdn ldn ehu ki te' bao. Vf du, te' bao ngudi nudi eay trong dng nghiem cd chu 
ki te' bao keo dai khoang 24 gid thi ki trung gian chiem 23 gid edn nguyen phan 
chiem 1 gid. 

Ki trung gian dugc chia thanh eae pha nhd la G,, S va G2. Ngay sau khi vira 
mdi phan chia xong, te bao bude vao pha Gj. Trong pha nay, te bao tdng hgp 
cac chat can eho su sinh trudng. O nhu'ng te bao cd kha nang phan chia, khi te 
bao sinh trudng dat dugc mgt kfeh thudc nhdt dinh thi ehiing tien hanh nhan 
doi ADN de ehuan bi eho qua trinh phan bao. Pha nhan ddi ADN va nhiem sdc 
the (NST) dugc ggi la pha S. Cac NST dugc nhan ddi nhung vdn cdn dfnh vdi 
nhau 0 tam dgng tao nen 1 NST kep bao gdm 2 nhiem sde tir (cromatit). Ket 
thiic pha S, te' bao se chuyen sang pha G2. Liie nay te' bao se tdng hgp tat ea 
nhirng gi edn lai edn eho qua trinh phan bao. 

Chu ki te bao duge dieu khien mot each rat chat ehe. Thdi gian va td'c do 
phan chia te bao 0 cac bd phan khae nhau eua cimg mgt co the dgng, thue vat 
la rat khae nhau va duge dieu khien nhdm dam bdo su sinh trudng va phat trien 
binh thudng eua eo the\ 
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Hinh 18.1. Chu ki te bao 

Cae te bao trong eo the da bao ehi phan chia khi nhan duge eae tin hieu tir 
ben ngoai ciing nhu ben trong te bao. Chu ki te bao dugc dieu khien bdng mot 
he thdng dieu hoa rat tinh vi ma hien nay eae nha sinh bgc mdi biet dugc phan 
nao d miic do phan tir (cdng trinh nghien cuu ve dieu boa ehu ki te' bao da duoc 
trao giai thudng Ndben ve Y hgc nam 2002). Neu eae eo ehe' dieu khidn phan 
bao hi hu hdng hoac true trac, co the cd the bi lam benh. Benh ung thu la mot 
vf du cho tha'y, te' bao ung thu da thoat khdi cac co ehe dieu boa phan bao cua 
CO the nen nd phan chia lien tuc tao nen eae khdi u chen ep cac eo quan khae. 

II QUA TRJPJH NGUYEN PHAN 

1. Phan chio nhan 

Nguyen phan la hinh thiie phan chia te bao phd bien d cae sinh vat nhan thirc. 
Qua trtnh nay bao gdm 2 giai doan : phan chia nhan va phan chia te bao chai. 
Phan chia nhan (phan chia vat chat di truyen) thue chat la mgt qua trinh lien tuc 
nhung dua vao mdt sd dac diem ngudi ta ed the chia thanh 4 ki la ki ddu, ki giiia, 
ki sau va ki eudi (hinh 18.2). • 
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Trung the Nhi§m sac the Thoi phan bao Tam dpng Mang nhan tieu bien dan 

Nhan con Nhiem sac the kep 
a b 

Nhan con 
Mat phang xich 

Mang nhan dan xuat hien 

Hinh 18.2. Nguyen phan a te bao ddng vat 

a) Ki trung gian ; b) Dau ki dau ; c) Cuoi ki dau ; d) Ki giufa ; e) Ki sau ; f) Ki cudi 

(hang tren la anh chup dudi ki'nh hien vi quang hoc ; hang dudi la sd do minh hoa). 
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Ki ddu : Cae NST kep sau khi nhan ddi d ki trung gian dan dugc eo xodn. Mang 
nhan ddn tieu bien, thoi phan bao dan xua't hien. Day ed the xem nhu giai doan "bao 
gdi" vat lieu di truyen va chuan bi phuong tien chuyen chd (thoi phan bao). 

Ki giua : Cac NST kep eo xodn cue dai va tap trung thanh 1 hang d mat phdng 
xfch dao. Thoi phan bao duge dinh vao 2 phia cua NST tai tam dgng. 

Ki sau : Cae nhiem sdc tir tach nhau ra va di chuyen tren thoi phan bao ve 2 cue 
eua te' bao. 

Ki cudi : NST dan xodn dan va mang nhan xudt hien. 

2. Phan chia te'bao chat 

Sau khi ki sau hoan tat viec phan chia vat chat di truyen, te bao ehdt bdt dau 
phan chia thanh 2 te bao con. Cae te bao dgng vat phan chia te bao ehdt bdng each 
thdt mang te bao d vi tri mat phdng xich dao, edn te bao thuc vat lai tao thanh 
te' bao d mat phdng xich dao. 

• Dua vao hinh 18.2, hay giai thieh do dau nguyen phan lai ed the tao ra duac 
2 te bao con ed bo NST gidng y het te bao me. 

Ill Y NGHTA C U A Q U A TRINH NGUYEN PHAN 

Dd'i vdi eae sinh vat nhan thue don bao, nguyen phan la eo che sinh san. Tir 
1 te bao me qua nguyen phan tao ra 2 te bao con gidng y het nhau. 

Ddi vdi cae eo the sinh vat nhan thuc da bao, nguyen phan lam tang sd lugng 
te'bao giiip eo the sinh trudng va phat trien. Ngoai ra, nguyen phan ciing ddn^ vai 
trd quan trgng giiip co the tai sinh nhirng md hoac eae co quan bi tdn thuong. 0 cac 
sinh vat sinh san sinh dudng, nguyen phan la hinh thiie sinh san tao ra cac ca the 
con ed kieu gen gidng kieu gen cua ea the me. 

"A 
Chu kl te bao gom ki trung gian va qud trinh nguyen phdn. 
Nguyen phdn Id hinh thitc phdn chia tebdo a sinh vdt nhdn 

thi^c, trong do vdt chdt di truyen duac phdn chia dong deu cho 
cdc te bdo con. 

Nguyen phdn giup cdc ca the sinh vdt nhdn thuc thuc Men cdc 
chifc ndng sinh sdn, sinh truang vd tdi sinh cdc md vd cdc bo 
phdn hi ton thuang. 

^ Nguyen phdn vd todn bo chu ki tebdo duac ca the kiem sodt 
vd dieu khien mgt cdch chat che giup ca the sinh vdt sinh truang 
vd phdt trien binh thudng. 
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Cau hoi va bai tap 

Chu ki te bao bao gdm nhGmg giai doan nao, neu y nghTa cua viec 
dieu hoa chu ki te bao. 

Tai sao cac NST phai co xoan tdi da tru'dc khi bu'dc vao ki sau ? 

Dieu gi se xay ra neu d ki giQa cua nguyen phan, thoi phan bao 
bi pha huy ? 

Neu y nghTa cua nguyen phan. 

Em eo biet ? 

THU6C LA - TAC NHAN G A Y UNG THLf! 

Cae chat ddc trong khdi thudc cd the lam ton thuang vat chat di truyen eua 
te bao lam rdi loan qua trinh dieu hoa phan bao. Te bao phoi khi bi dot bien 
thoat khoi ca ehe dieu hoa phan bao se phan chia vd han dinh d§n den tao 
khdi u. Khdng nhting the, cac te bao ung thu lai edn ed kha nang di can, 
ttie la ehung ed thedi chuyen vao mau va di den cutru a nhieu nai khae nhau 
trong ea the. Vi the, hut thude la nhieu ed the bi ung thu phoi. 

TE DkO E)A 9\J0C LAP TRINH BE CHET ! 

Ngoai viee chet do ton thuang hoac bi dau doe, cac te bao trong ea the 
da bao edn chet theo chuang tnnh. Dieu nay cd nghTa la te bao ehi duae sdng 
den mot thdi gian nhat dinh do he gen dinh s§n trong chuang tnnh hoat dong 
eua te bao. Neu eae ea ehe dieu khien suehet theo chuang tnnh eua te bao 
bi true trac thi ea the se bi rai vao trang thai benh II. Vl du, khi bi nhiem trung, 
luang bach eau trung tinh trong mau tang len rat nhanh de tieu diet eae 
te bao vi khuan. Nhung sau khi hoan thanh nhiem vu, eae te bao nay duae 
lap trinh de tu chet neu khdng ea the se bi benh "bach eau trung tinh". Hay, 
khi edn trong bao thai, eae ngdn tay cua ehung ta duae dinh vdi nhau bdi mot 
Idp mang. Khi thai nhi duae 59 ngay tudi, eae te bao eua mang nay theo 
chuang trinh tu chet lam eho cac ngdn tay eua chung ta rdi nhau ra. Dieu gi 
se xay ra neu cae te bao nay khdng tu chet ? 
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(Bdi^ n 
GIAM PHAN 19 

Giam phan gdm 2 ldn phan bao lien tiep va xay ra d cac eo quan sinh san nhung 

ehi ed mgt ldn ADN nhan ddi. Qua giam phan tir 1 te bao ban ddu cho ra 4 te bao 

con vdi sd lugng NST giam di mot nira. 

I GIAM PHAN I 

1. Ki ddu I 
Gidng nhu trong nguyen phan, tai ki trung gian, cac NST duge nhan doi vacac 

nhilm sdc tir (cromatit) vdn cdn dfnh vdi nhau tai tam dgng, Mgt NST bao g6m 2 
nhiem sde tir nhu vay duge ggi la NST kep. 

Bude vao ki ddu I (hinh 19.1), cac NST kep bdt ddi vdi nhau theo timg cap tirong 
ddng, Sau khi tiep hgp, cae NST kep ddn ddn eo xodn lai. 

Tiep den, cac NST kep trong mdi cap NST kep tuong ddng ddn ddn diy nhaura 
bdt dau tir tam ddng. Trong khi NST tiep tuc eo xodn lai thi thoi phan bao ciing hinh 
thanh va mot sd sgi thoi dugc dfnh vdi tam dgng ciia eae NST. Trong qua trinh bit 
ddi, eae NST kep trong cap NST kep tuong ddng ed the trao ddi cac doan cromatit 
cho nhau. Hien tugng nay dugc ggi la hien tugng trao ddi cheo. 

Cudi ki ddu, mang nhan va nhan con dan tieu bie'n. 

Ki ddu 1 chiem phan ldn toan bg thdi gian cua qua trinh giam phan. Tuy theo 
timg loai, ki ddu I ed the keo dai tdi vai ngay tham chf vai chuc nam nhu b ngirai 
phu nir. 

2. Ki giufa I 

Cac cap NST kep tuong ddng sau khi bdt ddi va eo xodn cue dai di chuydn ve 
mat phdng xfch dao cua te bao va tap trung thanh 2 hang. Day to phan bao tir ni6i 
cue te bao ehi dfnh vao mot phfa ciia mdi NST kep trong cap tuong dong. 

3. Ki sou I 

Mdi NST kep trong cap NST kep tuong ddng di chuyen theo day to phan bao ve 
mdt cue CLia te bao. 
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Dau kl dau 

4. Ki cudi I 

Hinh 19.1. Cae ki eua giam phan I 

Sau khi di ve cue eua te bao, cac NST kep ddn dan dan xodn. Mang nhan va 
nhan eon dan ddn xudt hien, Thoi phan bao tieu bien. Sau dd la qua trinh phan 
chia te' bao ehdt tao nen 2 te bao eon cd sd lugng NST kep giam di mdt nira. 

Sau khi ket thiie giam phan I, cac te bao bude vao giam phan II ma 

khdng nhan ddi NST. 
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il GIAM PHAN II 

• Quan sat hinh 19.1 va giai thieh tai sao giam phan lai tao ra duac cae te bao con 

vdi sd luang NST giam di mot ntia ? 

Kl dau II 

Hinh 19.2. Cae ki eda giam phan II 
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Phan bao giam phan II eo ban gidng nhu nguyen phan eung bao gdm cae ki : 
ki ddu II, ki giiia II, ki sau II va ki eudi II (hinh 19.2). 

Sau giam phan II, cae te bao eon se bien ddi thanh cae giao tir. 6 eae loai 
dgng vat, qua qua tnnh phat sinh giao tir due, 4 te bao eon se bien thanh 4 
tinh trung chui vao ldng dng sinh tinh eua tinh hoan de di vao tui chua tinh ; 
qua trinh phat sinh giao tir cai, sau 2 lan giam phan ehi tao ra 1 te bao triing, 
3 te bao nhd khae (ggi la te bao the cue) khdng lam nhiem vu sinh san. Ddi vdi 
cac loai thue vat, sau khi giam phan eae te bao eon phai trai qua mdt sd ldn 
phan bao de thanh hat phan hoae tiii phdi. 

Ill - Y NGHTA CUA GIAM PHAN 

Su phan li ddc lap va to hgp tu do cua cae cap NST trong qua trinh giam phan 
ke't hgp vdi qua trinh thu tinh thudng tao ra rdt nhieu bien di td hgp. Su da dang di 
tmy^n d the he sau eua cac loai sinh vat sinh san hiru tfnh (chu yeu la do cae bien 
di to hgp) la ngudn nguyen lieu cho qua trinh chgn lgc tu nhien, giiip eae loai cd 
kha nang thfch nghi vdi dieu kien sd'ng mdi, 

Cac qua trinh nguyen phan, giam phan va thu tinh gdp phdn duy tri bd NST dae 
tnmg cho loai. 

V 

Gidm phdn bao gdm 2 ldn phdn chia lien tidp nhung chi cd 

mot ldn nhdn ddi NST. 

Trong gidm phdn I, cdc NST kep tuang ddng tiep hgp vdi nhau 

theo titng cap vd gitia chiing cd the xdy ra sutrao ddi cdc doqn NST. 

Ket qud ciia qud trinh gidm phdn, tti 1 te bdo me cho ra 

4 tebdo con cd sd lugng NST gidm di mot ntia. 

Gidm phdn ket hgp vdi thu tinh vd nguyen phdn la ca che ddm 

bdo viec duy tri bd NST ddc trung vd dn dinh cho lodi. 
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C o ' .-.'• 

au hoi va bai tap 
1. Md ta tdm tat di in bien cac ki cua giam phan I. > 

2. Hien tUOng cac NST tu'dng ddng bat ddi vdi nhau cd y nghTa gi ? 

3. Neu sg khae biet giu'a nguyen phan va giam phan. 

4. Neu y nghTa cua qua trinh giam phan. 

Em CO biet ? 

GIAM FHAN d NGLfdl c6 THI 

Î EOPAlHCJNNLfA THEKI! 

Khi vtia mdi sinh ra, trong buong trting cda be gai da ed cac te bao dang 

d ki dau I cua giam phan. Cae te bao sinh trting dting lai d ki nay cho tdi 

khi em gai day thi va khi trting rung te bao mdi qua giam phan I. O phu 

nti truang thanh, trting rung va di chuyen vao den vdi trting neu gap tinh 

trung va duae thu tinh thi lue dd te bao mdi hoan tat giam phan II. Ngudi 

phu nti d tuoi ngoai 50 edn rung trting thi nhting te bao dd da ton tai d ki 

dau I eua giam phan tdi tren 50 nam. 
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20 
v.. .#^ 

THUC HANH : QUAN SAT CAC Ki CUA 
NGUYEN PHAN TREN TIEU BAN R I HANH 

I MUC TIEU 

Sau khi hgc xong bai nay, hgc sinh phai: 

- Xac dinh dugc eae ki khae nhau cua nguyen phan dudi kfnh hien vi. 

- Ve dugc cac te" bao d eae ki eua nguyen phan quan sat duge dudi kinh hien vi. 

- Ren luyen duge ki nang quan sat tieu ban tren kfnh hien vi. 

II - CHUAN Bl 
m 

- Kfnh hi^n vi quang hoc ed vat kfnh x 10 va x 40, thi kinh xlO hoae xl5. 

- Tieu ban cd dinh lat edt dgc re hanh hoac cae tieu ban tam thdi. 

III - NOI DUNG VA CACH TIEN HANH 

- Dat tieu ban ed dinh len kfnh hien vi va dieu ehinh sao eho vimg cd mdu 
vat (re hanh) vao giiia hien vi trudng, noi cd ngudn sang tap trung. 

- Quan sat toan bd lat cdt dgc re hanh tir ddu ng den ddu kia dudi vat 
kfnh x 10 de so bg xae dinh viing re cd nhieu te bao dang phan chia. 

- Chinh vimg ed nhieu te' bao dang phan chia vao chfnh giira hien vi trudng 
va chuyen sang quan sat dudi vat kfnh x 40. 

Nhan biet cae ki eua qua trinh nguyen phan tren tieu ban (tham khao anh 
chup dudi kinh hien vi d hinh 20). 

Ve te' bao d mot sd ki khae nhau quan sat duge tren tieu ban vao vd, Luu y : 
su dung biit ehi 2B de cd the de dang tay xoa khi can sira doi va ve cang ehi 
tie't, cang gid'ng nhu nhiing gi quan sat duge cang tdt. 

6 nhiing trudng ed dieu kien, thdy ed giao cd the lam san cac tieu ban tam 
thdi (tieu ban ep re hanh) eho hgc sinh quan sat hoac xem bang hinh quay qua 
trinh nguyen phan xay ra trong te bao sdng. 
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Hinh 20. Anh chup eae ki cua nguyen phan d re hanh 

IV THU HOACH 

Hgc sinh can giai thfch tai sao cimg mot ki nao dd cua nguyen phan 
tren tieu ban lai ed the trdng rdt khae nhau ? 

ON TAP PHAN SINH HOC TE BAO 

I - TOM TAT CAC NOI DUNG CO BAN CUA PHAN SINH HOC TE BAO 
• • 

1. Thanh phan hod hpe cua te'bao 

Bdn nguyen td C, H, O va N la nhiing nguyen td chfnh gdp phdn tao nen 
khoang 96% khdi lugng cae eo the sdng. 

Do phan tir nude cd tfnh phan cue nen nude ed vai trd dae biet quan trong 
ddi vdi su sdng. ,. 

Cae hgp chat hiiu eo nhu cacbohidrat, protein va axit nucleic deu la 
nhu'ng dai phan tir dugc eau tao theo nguyen tdc da phan. Cach thiie lien ket, 
trinh tu sdp xe'p va sd lugng ciia eae don phan trong mdi phan tir quye't djnh 
cac dae tfnh If boa hgc eua ehiing. Lipit la chat hu'u co ki nudc. 
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2. Cau too te bdo 

Te bao la don vi co ban eau tao nen mgi eo the sdng. 

Mgi te bao deu dugc eau tao tir 3 bd phan ehfnh : mang sinh chat, te bao 
chdt va nhan (hay viing nhan). 

Te bao thudng ed kfeh thude nhd dam bao tdi uu hoa ti le S/V. 

Cd 2 loai te bao la : te bao nhan so va te bao nhan thuc. 

Te bao nhan so cd kfeh thude nhd, khdng ed he thdng mang ben trong te' 
bao, khdng cd eae bao quan ed mang bao bgc. Vat chat di truyen eiia te' bao 
nhan so chua ed mang bao bgc. 

Te bao nhan thuc ed kfeh thude ldn hon nhieu so vdi te bao nhan so. Vat chat 
di truyen cua te' bao duge bao bgc bdi 2 ldp mang tao nen nhan te' bao, ben trong 
te bao cd he thdng ngi mang, ed nhieu bao quan duge bao bgc bdi 1 hoac 2 ldp 
mang, cd khung xuong tebao duge lam bdng cac sgi prdtein. Cac bao quan thuc 
hien nhirng ehiic nang chuyen biet : nhan te bao ehiia thdng tin di truyen 
dieu khien mgi boat dgng sdng eiia te bao, ti the va lue lap thuc hien chiie 
nang chuyen hoa nang lugng, lizdxdm la nha may tai che' rae thai, Gdngi la 
nha may ldp rap va phan phdi cae san phdm cua te bao, ribdxdm la nha may 
tong hgp protein ... 

Mang sinh ehdt cd eau triie kham ddng va ed chiie nang dieu khien cae chat 
ra vao te' bao mgt each cd ehgn lgc. Cac phuong thiie van chuyen qua mang : 
van chuyen ehu dgng, van chuyen thu dgng, xuat bao va nhap bao. 

3. Chuyen hod vqt chd't vd ndng luong 

Te bao la he md, ludn trao ddi chat va nang lugng vdi mdi trudng. 

ATP dugc coi la ddng tien nang lugng ciia te bao. 

Quang hgp la qua trinh chuyen ddi nang lugng anh sang mat trdi thanh 
dang nang lugng tiem an trong hgp chat hiiu co. Quang hgp bao gdm 2 pha : 
pha sang va pha tdi. 

Ho ha'p te' bao la qua trinh phan giai eae hgp chat hiiu co de tao ra nang 
lugng dudi dang ATP. Qua trinh phan giai glucozo bao gdm 3 giai doan 
(dudng phan, ehu trinh Crep va ehudi chuyin electron) vdi san pham ehfnh 
la ATP, cac san pham phu la CO^ va nudc. Dae diem eua qua trinh nay la 
nang lugng trong phan tir glucdzo dugc giai phdng mot each tir tir tirng 
budc mgt va duge dieu khien bdng mdt he thdng eae enzim. 

83 



4. Phdn chia t e b d o • >. ' ^ 

Su sdng dugc duy tri lien tuc tii the he nay qua the he khae thdng qua qua 
trtnh truyen dat thdng tin di truyen luu trii tren ADN. 

Qua trinh truyen dat thdng tin di truyen tren ADN dugc thue hien qua cac 
hinh thiic phan chia te bao. 

Nguyen phan la qua trinh phan bao dam bao su truyen dat thdng tin mgt each 
nguyen ven tir te' bao nay sang te bao khae nhdm thuc hien cac ehiie nang sinh 
san, sinh trudng va phat trien eiing nhu kha nang tai sinh cae md va eo quan a 
cac CO the sinh vat da bao. 

Giam phan ehi xay ra d eae eo the ludng bgi ed hinh thiic sinh san hiiu tfnh 
giiip tao ra su da dang di truyen lam ngudn nguyen lieu eho qua trinh tie'n hoa. 

II - HUONG DAN ON TAP 

De ed the ndm chdc duge cac khai niem va ngi dung eo ban cua ttmg bai 
timg chuong va thdy duge cac md'i quan he hiiu eo giiia cae kie'n thiie eua cac 
bai, eae ehuong vdi nhau, cae em nen tuan theo mdt quy trinh sau day. 

1 . Ndm chdc cdc khdi niem then chot cua tiinng bdi vd tdfeig chiTOng 

Lam the' nao de biet duge minh ed thue su hieu dung duge nhiing khai niem 
edt loi eua bai, eua ehuong ? , ^ ^̂ , 

Cach tdt nha't la sau khi hoc nhiing khai niem quan trgng, ta diin dat lai cac 
khai niem dd bdng ngdn tir eua minh nhung lam sao vdn dam bao dugc diing 
ban cha't eua cac khai niem. 

Dat ra cae cau hdi tai sao lai nhu vay ? Lam the' nao ngudi ta bie't dugc dieu 
dd ? ... Sau dd, hay ed gdng tim eau tra ldi, ne'u khdng tra ldi duge thi trao doi 
vdi ban hoac hdi giao vien. Cd nhu vay, chiing ta mdi hieu bai sau sdc va ghi 
nhd lau hon. 

2. Tim kiem moi lien he qua lai giffa cdc khdi n i fm 

Kie'n thiic ciia eae bai, cac ehuong khdng tach rdi ma cd quan he ldgic v6i 
nhau. Tuy nhien, neu ehiing ta chi ehu y de'n ehi tiet nbxmg lai khdng ed each 
Lhin khai quat, khdng xem xet su viee mgt each tdng the thi kien thiie thu dugc 
chi la mgt tap hgp cae khai niem rdi rae. Cd hgc thuge ldng eae kien thiic red 
rae mot each may mde thi se lai quen di rat nhanh va khdng the van dung kien 
thiic de giai quye't duge van de eua thuc tien ddi sdng. 

84 



Cd gdng lien he giiia kien thiie mdi vdi kien thiie da hgc, giiia If thuyet 
vdi thuc uen. Cd nhu vay, ehiing ta mdi nhd duge lau va biet each van dung 
kien thiic de giai quyet van de. 

3. Xdy difng bdn do khdi niem 

Gidng nhu mot ban dd giao thdng eho ta biet eae dudng di giiia cac thanh 
phd hay cae dudng phd eua mgt thanh phd thi ban dd khai niem la mot so dd 
cho ta bie't cac khai niem khoa hgc ed nhiing mdi lien he qua lai vdi nhau nhu 
the nao. Co 2 loai ban dd khai niem : ban dd phan nhanh (hinh eay) va ban dd 
mang ludi. 

Bdn do khdi niem dqng phdn nhdnh : Dudi day la mot ban dd khai niem 
dang phan nhanh edn dang ve dd. Cac em hay hoan thanh eae phdn eon lai. 

Sinh hoc te' bao 

Thanh phdn 
hoa hoc 

Cdu tao 
te bao 

Chuyen boa 
vat chat va 
nang lugng 

Phan chia 
te' bao 

Bdn do khdi niem dqng mqng ludi : Cac em ed the tu xay dung cac ban 
do khai niem kieu mang ludi theo each sau day. 

Trudc het xac dinh mdt ehu de ldn, mot qua trinh rdi ehgn ra mgt sd khai 
niem then chdt phan anh chu d6 hoac qua trinh dd. Tiep den, ve cae gaeh ndi 
hoac mui ten nd'i eae khai niem dd vdi nhau va ben tren mdi mui ten hay gaeh 
ndi ghi cac ldi chii thfch sao cho phu hgp vdi mdi quan he nhan qua giua ehiing 
va toan bg eae mdi lien he eua ban dd the hien ehii de, qua trinh da chgn. Vdi 
ciing mgt bg cac khai niem cd the ve dugc rat nhieu cae ban d6 khai niem khae. 
Ban do khai niem dugc coi la sai khi eae ehii thfch tren eae mui ten khdng 
phii hgp. 
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Vf du, vdi cac khai niem nhu ATP, luc lqp, ti the, tebdo thuc vdt vd hd hdp 
tebdo, ta cd the xay dung dugc nhieu ban dd khai niem khae nhau the hien qua 
trinh chuyen hod ndng lugng, Sau day la mot trong cac ban dd dd : 

Luc lap 

Ho hap te bao 

Tithe 

Te bao thuc vat 

1. 

3. 

5. 

7. 

Luc lap cung cap vat lieu (du'dng glucdzd) cho qua trinh hd hap 
te bao. 

Hd hap te bao tao ra ATP lam ngudn nang lugng cho cac hoat dgng 
cua te bao. 

Chu trinh Crep va chuoi chuyen electron ciia ho hap te bao dtfOc 
thu'c hien phan Idn 6 trong ti the. 

Luc lap tao ra ATP thdng qua qua trinh quang hgp. 

ATP chu yeu difgc tao ra nhd chudi chuyen electron tren mang trong 
cua ti the. 

Luc lap la bao quan thgc hien chdc nang quang hgp cua te bao 
la cay. 

Te bao thgc vat chuyen ddi nang lugng anh sang mat trdi thanh 
dang nang lu'dng hoa hgc du'di dang ATP. 

^ ? 

Ti the cua te bao thgc vat la ndi chuyen hoa nang lu'dng trong 
glucdzd thanh ATP 
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CHUYEN HOA VAT CHAT 
VA NANG m m i VI S INH VAT 

9 9 DINH DiraNG, CHUYEN HOA VAT CHAT 
^ ^ VA NANG LirONG Gf VI SINH VAT 

i KHAI NIEM VI SINH VAT 

Vi sinh vat la nhimg eo the nhd be, chi nhin rd ehung dudi kfnh hien vi. 
Phdn ldn vi sinh vat la co the don bao nhan so hoae nhan thue, mgt sd la tap hgp 
don bao. Vi sinh vat gdm nhieu nhdm phan loai khae nhau, ehung ed dae diem 
ehung la hap thu va chuyen hoa chat dinh dudng nhanh, sinh trudng va sinh san rdt 
nhanh, phan bd rgng, 

II " MOI TRUONG VA CAC KIEU DINH DUONG 

1 . Cdc loqi moi truTong co bdn 

Vi sinh vat can khoang 10 nguyen td vdi ham lugng ldn de tong hgp nen 
cacbohidrat, lipit, protein, axit nucleic ... Rat nhieu nguyen td khae vdi ham lugng 
ft nhung lai edn thiet de boat hoa eae enzim ... Trong tu nhien, vi sinh vat co mat 
0 khdp noi, trong cae mdi trudng va dieu kien sinh thai rat da dang. 

Trong phdng thf nghiem, can eii vao eae chat dinh dudng, mdi trudng nuoi cay 
vi sinh vat dugc chia lam ba loai eo ban : mdi trudng dirng chat tu nhien (gdm cac 
chat tu nhien), mdi trudng tdng hgp (gdm cae chat da biet thanh phdn hoa hgc va 
sd lugng) va mdi trudng ban tong hgp (gdm cae chat tu nhien va cae chat hoa hgc). 
Cac mdi trudng nudi cay vi sinh vat cd the d dang dac (ed thach) hoac ldng. 
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2. Cdc kieu dinh dUong 

Dua vao nhu cdu cua vi sinh vat ve ngudn nang lugng va ngudn cacbon, ngudi 
ta chia eae hinh thiie dinh dudng thanh 4 kieu : 

Kieu 
dinh dudng 

Quang 
tu dudng 

Hod tu dudng 

Quang 
di dudng 

Hod di dudng 

Nguon 
nang lugng 

Anh sang 

Cha't vo eo 

Anh sang 

Chat hiru co 

Nguon cacbon 
chu ye'u 

CO^ 

CO2 

Chat hiiu co 

Chat hiiu ca 

Vidu 

Vi khuan lam, tao don 
bao, vi khuan luu huynh 
mau tfa va mau lue 

Vi khuan nitrat hoa, vi 
khudn oxi hoa hidro, oxi 
hoa luu huynh 

Vi khuan khong ehira luu 
huynh mau luc va mau tfa 

Nam, dgng vat nguyen 
sinh, phdn ldn vi khuan 
khong quang hgp 

• Can eti vao nguon nang luang, nguon cacbon, vi sinh vat quang tududng khae vdi 

vi sinh vat hoa di dudng d cho nao ? 

Ill HO HAP V A LEN M E N 

Trong mdi trudng ed dxi phan tir, mgt sd vi sinh vat tien hanh ho hap 
hieu khi. Con khi mdi trudng khdng cd dxi phan tir, thi vi sinh vat tien hanh 
len men hoac hd hap ki khf. 
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1 . Ho hd'p ' 

Hd hdp la mgt hinh thiie hoa di dudng cae hgp chat cacbohidrat. 

a) Hd hdp hieu khi 

Hd ha'p hie'u khf la qua trinh dxi boa cac phan tir hiiu eo, ma chat nhan electron 
cudi eiing la dxi phan tir. 6 vi sinh vat nhan thuc, chudi chuyen electron d mang 
trong ti the, edn a vi sinh vat nhan so dien ra ngay tren mang sinh chat. 

San pham cudi cimg ciia qua trinh phan giai dudng la CO^ va H2O. O vi khudn, 
khi phan giai mot phan tir glucdzo te bao tieh luy duge 38 ATP, tiie la chiem 40% 
nang lugng eua phan tir glucdzo. Cd mgt sd vi sinh vat hieu khf, khi mdi trudng 
thieu mgt sd nguyen td vi lugng lam rdi loan trao doi chat d giai doan ke' tie'p vdi 
ehu trinh Crep. Nhu vay, loai vi sinh vat nay thue hien hd hap khdng hoan toan. 

b) Hd hdp ki khi 

Hd hap ki khi la qua trinh phan giai cacbohidrat de thu nang lugng eho te" bao, 
cha't nhan electron eudi ciing eua ehudi chuyen electron la mot phan tir vd eo khong 
phai la dxi phan tir. Vf du chat nhan electron eudi cimg la N03~ trong hd hap nitrat, 
la SO^^" trong hd hap sunphat. 

• Hay lay vl du ve vi sinh vat eho tting loai hd hap ma em biet. 

2. Len men 

Len men la qua trinh chuyen boa ki khf dien ra trong te' bao chat, trong dd, chat 
eho electron va chat nhan electron la cae phan tir hiiu co, vi du : ien men rugu, 
len men lactic ... 

Cdn eti vdo ngudn ndng lugng vd ngudn cacbon, vi sinh vdt cd 
cdc kieu dinh dudng khdc nhau : quang tu dudng, quang di dudng, 
hod tu dudng vd hod di dudng. 

Tuy thugc vdo su cd mat cua dxi phdn tu md vi sinh vdt cd cdc 
kieu hd hdp hay len men. 

Vi sinh vdt cd d khdp nai vdi cdc mdi trudng tu nhien khdc nhau. 
Cd 3 loqi mdi trudng nudi cdy vi sinh vqt ca bdn : mdi trudng ddng 
chdt tu nhien, mdi trudng tdng hgp vd mdi trudng bdn tdng hgp. 
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au hoi va bai tqp 
1. Cho cac VI du ve mdi trifdng tg nhien cd vi sinh vat phat trien. 

2. Neu nhiing tieu chf cd ban de phan thanh cac kieu dinh du'dng ciia 
vi sinh vat. 

3. Khi cd anh sang va giau CO2, mdt loai vi sinh vat cd the phat trien tren 
mdi trudng vdi thanh phan du'dc tinh theo ddn vj g// nhu* sau : 

(NH4)3P04 - 1,5 ; KH2PO4 - 1,0 ; MgSO^ - 0,2 ; CaCI^ - 0,1 ; 
NaCl - 5,0. 

a) Mdi trudng tren la loai mdi tri/dng gi ? 

b) Vi sinh vat phat trien tren mdi trudng nay cd kieu dinh dudng gi ? 

c) Ngudn cacbon, ngudn nang lu'dng va nguon nitd cua vi sinh vat 
nay la gi ? 

Em CO biet ? 

NXM MEN GAY B|NH 

Nam men Candida albicans thudc Idp nam bat toan, binh thudng sdng hoai 
sinh, gay benh khi ea the yeu hoac sinh san qua nhieu, gay viem nhiim d 
dudng tieu hoa, nieu sinh due ... 

23 QUA TRINH TONG M? 
VA PHAN GIAI CAC CHAT 0 VI SINH VAT 

I QUA TRINH TONG HOP 
* 

Vi sinh vat sinh trudng nhanh, do ed qua trinh hap thu chat dinh dudng, chuyen 
hoa vat chat, nang lugng va sinh tong hgp eae chdt dien ra d trong te bao vdi tdc do 
rat nhanh. 
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Phdn ldn vi sinh vat cd kha nang tu tong hgp duge eae loai axit amin. Vi sinh 
vat sir dung nang lugng va enzim ngi bao de tong hop cae chat. 

- Su tong hgp protein la do cac axit amin lien ket vdi nhau bdng lien ket peptit. 

nAxit amin -^ Protein 

- Tong hgp pdlisaeearit nhd chat khdi ddu la ADP - glucdzo (adendzin 

diphdtphat-gluedzo) : 

(Glucdzo)^ + ADP - glucdzo ^ (Glucdzo)^ ^ ^ + ADP 

- Su tong hgp lipit d vi sinh vat la do sU ket hgp glixerol va cac axit beo bdng 

lien ke't este. 

- Cac bazo nito ket hgp vdi dudng 5 cacbon va axit photphoric de tao ra cac 
nucledtit, su lien ket cac nucledtit tao ra cae axit nucleic. 

Con ngudi sir dung vi sinh vat de tao ra cae loai axit amin quy nhu 
axit glutamic (nhd vi khuan Coiynebacterium glutamicum), lizin (nhd cac loai vi 
khuan Brevibacterium) va tao protein don bao (nhd nam men - loai vi sinh vat 
don bao giau protein). 

II QUA TRINH P H A N GIAI 

1 . Phdn gidi prdtein vd dng dung 

Qua trinh phan giai cae prdtein phiie tap thanh eae axit amin dien ra ben 
ngoai te bao nhd vi sinh vat tiet prdteaza ra mdi trudng. Cac axit amin nay 
dugc vi sinh vat hap thu va phan giai tiep de tao ra nang lugng eho hoat ddng 
sdng ciia te' bao. 

Khi mdi trudng thieu cacbon va thtra nito, vi sinh vat se khir amin cua axit 
amin va sir dung axit hiru eo lam ngudn cacbon, do dd ed amdniae bay ra. Nhd 
prdteaza eua vi sinh vat ma prdtein eiia ea, dau tuong... duge phan giai tao ra 
cac axit amin, dung nude mudi chiet ehiia cac axit amin nay ta duge eae loai 
nudc mdm, nude cham... 

• - Binh dung nude thit va binh dung nude dudng de lau ngay, khi md nap cd mui 

gidng nhau khdng ? Vi sao ? 

- Em hay ke nhting thue pham duae san xuat bang each sti dung 
vi sinh vat phan giai prdtein. 

- Theo em thi trong lam tuang va lam nudc mim, ngudi ta cd sti dung eung mot loai 
vi sinh vat khdng ? Dam trong tuang va nude mam tti dau ra ? 

92 



2. Phdn gidi pdlisaeearit vd dng dung 

Nhieu loai vi sinh vat cd kha nang phan giai ngoai bao cac pdlisaeearit 
(tinh bgt, xenluldzo ...) thanh cac dudng don (mdndsaeearit), sau dd eae 
dirdng don nay duge vi sinh vat hdp thu va phan giai tiep theo con dudng 
ho ha'p hie'u khi, ki khi hay len men. 

Con ngudi sir dung eae enzim ngoai bao nhu amilaza de thuy phan tinh bgt de 
san xuat keo, xird, rugu ... 

a) Len men etilic 

Nam (dudng hoa) Nam men rugu . 
Tinh bgt • Glucdzo • Etanol + CO^ 

b) Len men lactic 

Len men lactic la qua trinh chuyen hoa ki khf dudng (glucdzo, laetozo ...) thanh 
san pham ehu yeu la axit lactic, cd 2 loai len men lactic la len men ddng hinh va 
len men di hinh. 

Vi khudn lactic ddng hinh 
Glucozo • Axit lactic 

Vi khuan lactic di hinh __ ^ i A -. ".• 
Glucozo '• • Axit lactic + CO^ + Etanol + Axit axetic ... 

• Em hay ke nhting thuc pham da sti dung vi khuan lactic len men. 

c) Phdn gidi xenluldza 

Hgp chat chil yeu trong xac thue vat la xenluldzo. Vi sinh vat tiet he enzim 
xenlulaza d̂  phan giai xenluldzo lam eho ddt giau ehdt dinh dudng va tranh 
6 nhiem mdi trudng. Ngudi ta thudng chu ddng cdy vi sinh vat di phan giai nhanh 
cac xac thuc vat. 

Mat khae, do qua trinh phan giai tinh bgt, protein, xenluldzo ... ma vi sinh vat 
lam hong thuc pham, do ud'ng, qudn ao va thiet bi cd xenluldzo. 

Ill MOI QUAN HE G I O A TONG HOP VA PHAN GIAI 

Tdng hap (d6ng hoa) va phan giai (di hoa) la hai qua trinh nguoc chieu nhau, 
nhimg thong nhat trong hoat dong song cua te bao. D6ng hoa tong hop cac chat 
cung cap nguyen heu cho di hoa, con di hoa phan giai cac chat cung cap 
nang lugng, nguyen lieu cho d6ng hoa. 
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fr Vi sinh vdt co khd ndng tu tong hap cdc thdnh phdn tebdo cua 
chinh minh nhu prdtein, pdlisaeearit, lipit vd axit nucleic ... tic cdc 
hap chdt dan gidn hdp thu tif moi trudng. Nhung chdt phdc tqp d moi 
trudng dugc phdn gidi thdnh cdc chdt dan gidn nhd vi sinh vdt tiet 
cdc enzim prdteaza, amilaza, lipaza ... roi dugc vi sinh vdt hdp thu 
desinh tong hgp cdc thdnh phdn tebdo hodc tiep tuc dugc phdn gidi 
theo kieu ho hdp hay len men. 

I Tong hgp vd phdn gidi Id hai qud trinh ngugc chieu nhau, nhung 
thdng nhdt trong hoqt dgng sdng cua tebdo. 

Con ngudi dd su dung mat co lgi vd hqn che mat co hqi cua qud 
trinh tdng hgp vd phdn gidi cdc chdt a vi sinh vdt nhdm phuc vu cho 
ddi sdng vd bdo ve moi trudng. 

C a u hoi va bai tap 
f ; • ' • 

1. 

2. 

Vi khuan lam tdng hdp prdtein cua minh tu" nguon cacbon va nitd d 
dau ? Kieu dinh du'dng cua chung la gi ? 

Dien sg sai khae cua hai qua trinh len men vao bang sau : 

Dac diem 

Loai vi sinh vat 

San pham 

Nhan bie't 

Len men lactic Len men rtfou 

i 

. « ' O 7 . 

3. Tai sao khi de qua vai chin qua 3 - 4 ngay thi cd mui chua ? , . H T , 
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Em eo biet ? 

SLf DUNG VI SINH VAT LAM SACH M6| TRUdUG 

Ngudi ta da sti dung nhting vi sinh vat, chang han Agrobaeterium, de 
phan giai chat htiu ea chtia nita tong hap nhu nitrdphenol, dinitrdcrezdn. 
Cac gdc nitrit (NO^) trong dat rat dd bien thanh nitrdsamin va diphenylnitrdsamin 

la nhting hap chat gay d nhidm mdi trudng, la tac nhan gay ung thu. Nitrit 
duae vi khuan Nitrobacter dxi hoa thanh nitrat thanh phan bdn rat thich hap 
cho eay trong. 

H^S thudng thay d nhting ho ao giau chat htiu ca, la nhan td lam ea chet 
hang loat. Sti dung vi khuan quang hap khdng thai dxi de dxi hoa H^S va 
cd dinh CO^ lam nude sach han. 

THirC HANH : LEN MEN ETILIC VA LACnC 24 
I LEN M E N ETILIC 

1. Muc tieu 

Dat duge thf nghiem va quan sat duge hien tugng len men. 

2. Chudn bi 

Dung cu, vat lieu cho mgt nhdm thf nghiem ( 2 - 3 hoc sinh) : 

- 3 dng nghiem (dudng kfnh tii' 1-1,5 cm, dai 15 cm). 
- Banh men mdi ehe tao duge gia nhd va ray lay bgt min (2 - 3g) hoae 

nam men thudn khie't. 
- 20 ml dung dich dudng kfnh (saceardzo) 10%. 

- 20 ml nude la dun sdi de ngugi. 

3. Noi dung vd cdch t ien hdnh 

- Cho vao day mdi d'ng nghiem 2 va 3 : 1 g hot banh men hoae ndm men 
thuSn khie't. 

- Dd nhe 10 ml dung dich dudng theo thanh d'ng nghiem 1 va 2. 

- Do nhe 10 ml nude la dun sdi de ngudi theo thanh dng nghiem 3 (hinh 24). 
- Sau dd d^ cac dng nghiem tren d nhiet do 30 - 32^C, quan sat hien tugng 

xay ra trong cac dng nghiem. 
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Dung djch 
saccaroza 10% 

6ng1 

(^ 

Ong 2 

Dung djch 
saccaroza 10% 

Bot nam men 

Ong 3 

Nudc la 
dun soi 
de nguoi 

Bot nam men 

Hinh 24. Sa do thi nghiem ten men ruau dung banh men 

Chil y : Giao vien edn ehuan hi mdt bg thf nghiem gdm 3 dng nghiem nhu tren 
de lam mdu trudc khi eho hgc sinh thi nghiem 3 - 4 gid. 

4. Thu hoach 

- Hay dien hgp chat duge hinh thanh thay chir X trong so dd sau 

Narn men 
Dudng • CO^ + X + Nang lugng (ft) 

- Dien cac nhan xet vao bang : ed (+), khdng ed (-). 

Nhan xet 

Cd bgt khf CO^ 
noi len 

Cd mui rugu 

Cd mui dudng 

Cd mui 
banh men 

Ong nghiem 1 Ong nghiem 2 Ong nghiem 3 
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- Tijr bang tren riit ra ket luan dieu kien len men etilic la gi ? 

Luu y chung : Hgc sinh cdn dat diing thf nghiem len men rugu, giao vien 
kidm tra cac dng len men rugu eua hgc sinh, dgng vien eae em lam diing, sira 
chira nhirng chd sai. 

II LEN MEN LACTIC 

1. Muc tieu 

Biet lam sira chua, mudi chua rau qua. 

2. Chudn bi 

Mot hop siia chua Vinamilk, mgt hop siia dae ed dudng, thia, edc dong, cdc 
dung va am dun nudc, eai sen, bdp eai, dao con, dung dich NaCl, binh hoae vai 
de mudi dua. 

3. Noi dung vd cdch tie'n hdnh 

a) Ldm stia chua 

Dun nude sdi, pha siia nggt vira udng, de ngugi 40°C (ap tay edn am ndng), 
cho mot thia sira chua Vinamilk vao, rdi trgn deu, do ra ede, de vao noi cd 
nhiet do 40°C (cd the de vao cac hop xdp), day kfn, sau 3 - 5 gid se thanh siia 
chua, mudn bao quan de vao tu lanh. Vi khuan lactic bien dich su'a tren thanh 
dich chiia nhieu axit lactic. Cazein (protein eua siia) trong dieu kien do pH 
thdp se ke't tiia. 

• - Viet hap chat duae hinh thanh thay chtiX trong sa do lam stia chua : 

Vi khuan lactic 
Glucdza • X + Nang luang (it) 

- Vi sao stia dang tti trang thai long trd thanh set ? 

- Vi sao stia chua la loai thue pham rat bo dudng ? 

b) Mudi chua rau qud 

Rua sach dua chudt, rau cai (cai sen, bdp eai ...). Cdt rau thanh eae doan 
dai khoang 3em. Dua chudt de ca qua hoac cdt dgc (ed the phoi d chd ram mat 
cho heo). 
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Cho rau qua vao vai, do ngap nudc mudi NaCl (5 - 6%), nen chat, day kin, roi 
de d noi am 28 - 30°C. 

Liie ddu, vi khuan lactic va cae loai vi khuan khae cd tren be mat rau qua 
eiing phat trien nhd chat dinh dudng tir rau qua khuech tan ra mdi trudng do 
qua trinh co nguyen sinh, sau dd khi pH giam, lie ehe eae loai vi khuan khae, 
vi khuan lactic chiem uu the, dua qua chua ngon. 

Giao vien nen lam mgt Ig rau, qua mudi trudc buoi thf nghiem khoang 
1 - 2 ngay. 

^ - Cd ngudi cho la khdng cd "tay" mudi dUa nen dUa dd bi khu, y kien eua em 

the nao ? 

- Vi sao tre nho hay an keo rat dS bj sau rang ? 

4. Thu hoach 

• 

- Kiem tra cac san phdm siia chua va rau qua chua, giai thfch ket qua. 

- Tra ldi eae eau hdi neu trong bai vao vd. 

Em CO biet ? 

Tren the gidi, khoang 80%) luang ruau etilic duac sen xuat bang con dudng 

len men, phan cdn lai duac tong hap tti etilen. Ruau etilic dung trong ehe 

bien cao su nhan tao, cac loai este... Ruau vang la loai nudc udng len men 

ruau tti dich qua khdng qua chung eat. NgUdi ta cdn dung nam men lam 

nd bot mi de lam banh mi, banh bao, san xuat vitamin, enzim... 

Axit lactic duac dung trong y duac, ehe tao chat deo, son, trong cdng 

nghiep nhudm, thude da, san xuat nhua sinh hoc (pdlilactic)... 
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SINH TRirONG VA SINH SAN 
CUA VI SINH VAT 

SINH TRir0NG CUA VI SINH VAT 

I ~ KHAI NIEM SINH TRUONG 

Su sinh trudng eua quan th^ vi sinh vat duge hieu la su tang sd lugng te' bao eua 
quan the. 

Thdi gian tii khi sinh ra mdt te' bao cho den khi te bao dd phan chia hoae sd te 
bao trong qudn the tang gap ddi ggi la thdi gian the he (kf hieu la g). Vf du : E.coli 
trong dieu kien nudi cdy thfch hgp cii 20 phiit te' bao lai phan doi mgt ldn. 

Thdi gian (phut) 

0 

20 

40 

60 

80 

100 

120 

So lan phan chia 

0 

1 

2 

3 

4 

5 

6 

2" 

2°=1 

2'= 2 

2̂  = 4 

2^=8 

2^=16 

2^=32 

2^=64 

So te bao cua quan 
the (N„ X 2") 

1 

2 

4 

8 

16 

32 

64 

• - Sau thdi gian cda mot the he, sd tebao trong quan the bien doi the nao ? 

- Neu sd luang te bao ban dau (NQ) khdng phai la mot te bao ma la 10^ te bao 

thi sau 2 gid sd luang te bao trong binh (N) la bao nhieu ? 
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li so SINH TRUONG CUA QUAN THE VI KHUAN 

1. Nudi cdy khong lien tuc 

Mdi trudng nudi eay khdng dugc bd sung chdt dinh duong mdi va khdng dugc lay 
di eae san phdm chuyen boa vat chat dugc ggi la mdi trudng nudi cay khdng lien tuc. 

Sd te bao trong binh sau n ldn phan chia tir N^ te bao ban ddu trong thdi gian 
t la : N^ = Np x 2". 

• Hay tinh sd lan phan chia eua E.coli trong mot gid ? 

Qudn the vi khuan trong nudi eay khdng lien tue sinh trudng theo mot ducmg 
cong gdm 4 pha (hinh 25) : 

o 
'03 .a 

c 

§• 
w 

o 
Pha 

tiem phfet 

Pha suy vong 

'~iU- i"Yf-^ri""i 

Thdi gian 

Hinh 25. Dudng eong sinh trudng cda quan the vi khuan 
trong nudi eay khdng lien tue 

a) Pha tiem phdt (pha lag) 

Vi khuan thfch nghi vdi mdi trudng, sd lugng te bao trong qudn the chua tang. 
Enzim cam iing dugc hinh thanh de phan giai eo chat. 

b) Pha luy thtia (pha log) 

Vi khuan sinh trudng vdi td'c do ldn nhat va khdng ddi, sd luong te bao trong 
qudn the tang len rat nhanh. 

c) Pha cdn bdng 

Sd lugng vi khudn trong qudn th^ dat den cue dai va khdng ddi theo thdi gian, 
vi sd lugng te bao sinh ra bdng sd lugng te bao chet di. 

d) Pha suy vong 

Sd te bao sdng trong qudn th^ gidm ddn do te' bao trong qudn th^ bi phan huy 
ngay cang nhieu, chat dinh dudng can kiet, chat doe hai tich luy qua nhieu. 
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T De thu duae sd luang vi sinh vat tdi da thi nen dting d pha nao ? 

2. Nudi cay lien tuc 

T De khdng xay ra pha suy vong eda quan the vi khuan thi phai lam gi ? 

Trong nuoi cdy khdng lien tue, chat dinh dudng can dan, cac chat qua chuyen 
hoa tich luy ngay cang nhieu da lie ehe su sinh trudng eiia vi sinh vat. De tranh hien 
tuong suy vong eua qudn the vi sinh vat, ngudi ta luon doi mdi moi trudng nudi eay 
bkg each bo sung lien tue eae chat dinh dudng vao va ddng thdi lay ra mgt lugng 
dich nuoi cay tuong duong, dd la nguyen tdc ciia phuong phap nuoi cay lien tue. 
Ngudi ta sir dung phuong phap nudi cdy lien tue trong san xudt sinh khdi de thu 
nhan protein don bao, eae hgp chat ed boat tfnh sinh hoc nhu cac axit amin, enzim, 
cac khang sinh, cac hoocmdn ... 

m Thdi gian the he (g) la thdi gian tinh tti khi mdt tebdo sinh ra cho 
den khi tebdo dd phdn chia. Sau g, sd tebdo trong qudn the tdng 
gdp ddi. 

Sinh trudng cua qudn thevi sinh vdt trong nudi cdy khdng lien tuc 
tudn theo quy ludt vdi dudng cong gdm 4 pha ca bdn : pha tiem phdt, 
pha luy thtia, pha cdn bdng vd pha suy vong. 

I Trong nudi cdy lien tuc thdnh phdn ciia mdi trudng nudi cdy ludn 
dn dinh, qudn thevi sinh vqt se sinh trudng lien tuc, dich nudi cdy 
cd mat do vi sinh vdt tuang ddi dn dinh. 

au hoi va bai tap 
/> • , , '? 

1. Hay neu dac diem 4 pha sinh trtrdng cua quan the vi khuan. 

2. Vi sao, qua trinh sinh triidng cua vi sinh vat trong nuoi cay I<h6ng 
lien tuc CO pha tiem phat, con trong nuoi cay lien tuc thi khong c6 
pha nay ? 

3. VI sao, trong nuoi cay khong lien tuc, vi sinh vat tu" phan huy d pha 
suy vong, con trong nuoi cay lien tuc hien tu'dng nay khong xay ra ? 

Em eo biet ? 
Trong dieu l<ien thich hap nhat, thdi gian the he cCia vi l<huan ta 
{Vibrio cholerae) la 20 phut, vi l<huin lactic {Lactobacillus acidophilus) 
la 100 phut, vi khuan lao {M. tuberculosis) la 1000 phut va trung giay 
{Paramecium caudatum) la 24 gia. 
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SINH SAN CUA VI SINH VAT 

Su tang sd lugng ea the vi sinh vat duge xem la su sinh san, hinh thiic sinh san 
cua vi sinh vat nhan so va vi sinh vat nhan thuc ed nhiing net khae nhau. 

I SINH SAN CUA VI SINH VAT NHAN SO 

1. Phdn ddi 

Vi khuan sinh san chii ye'u bdng each phan ddi. Khi hdp thu va ddng boa chat 
dinh dudng, te' bao vi khudn tang kfeh thude do sinh khdi tang va ddn de'n su phan 
chia, d giai doan nay mang sinh chat gap nep (ggi la mezdxdm) (hinh 26.1). 

Vdng ADN eua vi khuan se lay eae nep gap tren mang sinh chat lam diem 
tua dinh vao de nhan ddi, ddng thdi thanh te' bao hinh thanh vach ngan de tao 
ra 2 te' bao vi khudn mdi tir mdt te' bao. 

Hinh 26.1. Hat mezdxdm eua vi khuan dudi kinh hien vi dien tti 
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2. Ndy choi vd tqo thdnh bdo tuT 

Mot sd vi khudn sinh san bdng ngoai bao tir (bao tir duge hinh thanh ben 
ngoai te bao sinh dudng) nhu vi sinh vat dinh dudng metan (Methylosinus) hay 
bang bao tir dd't (bao tir duge hinh thanh bdi su phan ddt eua sgi sinh dudng) d 
xa khudn (Actinomycetes). Vi khudn quang dudng mau tfa {Rhodomicrobium 
vannielii) lai cd hinh thiie phan nhanh va nay ehdi (hinh 26.2). Tat ea eae bao 
tir sinh san deu ehi ed eae ldp mang, khdng cd vd va khdng tim thdy hgp chat 
canxidipicdlinat. 

Khae vdi cac loai tren, khi gap dieu kien bat lgi te' bao vi khuan sinh dudng 
hinh thanh ben trong mgt ndi bao tir (endospore). Day khdng phai la hinh thiic 
sinh san ma chi la dang tiem sinh cua te bao, ndi bao tir cd ldp vd day va ehiia 
canxidipicdlinat. 

Hinh 26.2. a) Bao tti dot d xa khuan (x 12.000) ; 

b) Tebao nay choi a vi khuan quang dudng mau tia (x18.000). 

• Vi khuan cd the sinh san bang hinh thtic nao ? 

II SINH SAN CUA VI SINH VAT NHAN THl/C 

1. Sinh sdn bang bdo tit 

Nhieu loai ndm mde ed the sinh san vo tfnh bdng bao tir kfn (bao tir duge 

hinh thanh trong tiii, hinh 26.3a) nhu ndm Mucor hay bdng bao tir trdn 

nhu nam Penicillium (hinh 26.3b), ddng thdi cd the sinh san hiru tfnh bdng 

bao tir qua giam phan. 
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o 
V. 

Bao tl} kin 

:> a 
nc^ O 

Tui 
bao tu kin 

Cuong 
bao tl} kin 

Bao tu* tran 

O 

Cuong 
bao tir tran 

Hinh 26.3. Cac loai bao tti 

a) Bao tLf kin ; b) Bao t i f tran 

2. Sinh sdn bdng cdch ndy choi vd phdn ddi 

Mdt sd nam men ed the sinh san bdng each nay ehdi nhu nam men rugu 
(Saccharomyces), phan ddi nhu nam men rugu rum (Schizosaccharomyces). 

Cae tao don bao nhu tao luc (Chlorophyta), tao mdt (Euglenophyta), trung 
giay (Paramecium caudatum) sinh san vd tinh bdng each phan ddi va sinh san 
hiJu tfnh bdng each hinh thanh bao tir chuyen ddng hay hgp ttr nhd ket hgp giiia 
2 te bao. 

Vi sinh vdt nhdn sa chu ydu sinh sdn bdng hinh thtic phdn ddi, 
a mot sd cd the sinh sdn bdng ngoqi bdo tu hay bdo tu ddt, 
ndy choi ... 

Khi phdn ddi, mdng sinh chdt ciia vi khudn gap ndp hinh thdnh 
mezdxdm, vdng ADN dinh vdo hqt ndy de nhdn ddi, ddng thdi thdnh 
tebdo hinh thdnh vdch ngdn tqo thdnh 2 tdbdo con. 

Ndm, tdo dan bdo vd ddng vqt nguyen sinh cd the sinh sdn bdng 
phdn ddi hoqc bdng bdo tuvd tinh hodc bdo tu htiu tinh. 

^ 
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C a u hoi va bai tap 

" I • Vi khuan c6 the hinh thanh cac loai bao tCr nao ? 

2- Cho vi du ve cac bao tu" sinh san d vi khuan va d nam. 

3- Neu khong diet het noi bao tCf, hop thjt hop de lau ngay se bj phong, 
bi bien dang, vi sao ? 

Em eo biet ? 

1 KG BAO TLf VI KHUXN THAN C6N NGUY HIEM HCfN cA 
M6T QUA BOM NGUYIN TI) 

Mot sd vi khuan trong nhting dieu kien nhat dinh ed the hinh thanh d ben trong 
te bao sinh dudng mot eau true dae biet bkng each loai bdt nude, vo day ed 
canxidipicdlinat, cau true dd chiu duae nhiet do cao va eae chat doe hai... Cau 
true dd ggi la ndi bao tti vi khuan (endospore). 

Da cd thdi, bqn khung bd eho ndi bao tti vi khuan than (Bacillus anthracis) vao 
bi thu, gdi hang. Khi hit cac bao tti nay vao ca the, do ed mdi trudng giau prdtein, 
ehung nay mam ngay, tao mang nhay la ehudi trung hap axit D. glutamic, cd 
kha nang chdng lai su thue bao. Khi sinh trudng vi khuan than tiet ra prdtein cd 
doc tinh rat manh, gay sdt eao, sung tay va tti vong. Chi can mot luang rat nho 
bao tti eda vi khuan than (khoang 5.10-^gam) da du lam mot ngudi thiet mang. 

•^•Jn.ir 

^ ^ O T CAC YEU TO ANH HlfOfNG DEN SINH TRlTGfNG 
/Ll 

X 
CUA VI SINH VAT 

I - CHAT HOA HOC 

1. Chat dinh di/ong 

Cae chat hiiu ca nhu cacbohidrat, prdtein, lipit ... la cac chat dinh dudng. Mgt 
sd chat vd eo ehiia cae nguyen td vi lugng nhu Zn, Mn, Mo ... ed vai tro quan trgng 
trong qua trinh hoa thdm thau, boat hoa enzim. Mdt sd chat huu ca nhu axit amin, 
vitamin ... vdi ham lugng rat ft nhung cdn cho su sinh trudng eua vi sinh vat song 
chung khdng tu tdng hgp dugc tii' cae chat vd eo ggi la nhan td sinh trudng. 
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Vi sinh vat khdng tu tdng hgp duge eae nhan td sinh trudng duge ggi la vi sinh 
/at khuyet dudng, vi sinh vat tu tdng hgp duge ggi la vi sinh vat nguyen duong. 

^ Vl sao, ed the dung vi sinh vat khuyet dudng (vi du E.coli tnptdphan am) 
de kiem tra thue pham cd tnptdphan hay khdng ? 

2. Chd't dc che'sU sinh tr i /dng 

Mot sd ehdt hoa hgc thudng dugc diing de lie ehe su sinh trudng cua vi sinh vat. 

Cac chat hoa hoc 

Cae hgp chat phenol 

Cae loai edn (etanol, 
izdprdpanol, 70 - 80%) 

Idt, rugu idt (2%) 

Clo (natri hipdclorit), 
cloramin 

Cac hgp chat 
kim loai nang 

(thuy ngan, bae ...) 

Cac andehit 
(phooemandehit 2%) 

Cae loai khi etilen oxit 
(10-20%) 

Cac cha't khang sinh 

Ca che tac dong 

Bie'n tfnh eae protein, 
cac loai mang te' bao. 

Thay doi kha nang 
cho di qua eua lipit 
d mang sinh chat. 

Oxi hoa cac thanh phan 
te' bao. 

Sinh dxi nguyen tir ed 
tac dung dxi hoa manh. 

Gdn vao nhdm SH 
eua protein lam ehiing 

bat hoat. 

Bat boat eae prdtein. 

Oxi hoa cac thanh phdn 
te' bao. 

Diet khuan ed tinh 
ehgn lgc. 

iSng dung 

Khu triing phdng 
thi nghiem, benh vien. 

Thanh trung trong y te, 
phdng thf nghiem. 

Diet khudn tren da, tdy 
triing trong benh vien. 

Thanh triing nude may, 
nude cac be bed, 

cdng nghiep thue phdm. 

Diet bao tu 
dang nay mam, 

eae the sinh dudng. 

Sir dung rdng rai 
trong thanh triing. 

Khir triing cae dung cu 
nhua, kim loai. 

Diing trong y te, thii y 
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• - Hay ke nhUng chat diet khuan thudng dung trong benh vien, trudng hoc 
^a gia dinh. 

- Vi sao sau khi rtia rau song nen ngam trong nude mudi hay thude tim pha loang 
5 ~ 10 phut ? 

~ Xa phdng ed phai la chat diet khuan khdng ? 

II CAC YEU TO Ll HOC 

1. Nhietdo 

Nhiet do anh hudng ldn den tdc do eiia cac phan iing sinh boa hgc trong te bao, 
do dd lam cho vi sinh vat sinh san nhanh hay cham. Ndi chung, nhiet do cao lam 
bie'n tfnh cac loai protein, axit nucleic. Can eti vao kha nang chiu nhiet, ngudi ta 
chia vi sinh vat lam 4 nhdm : vi sinh vat ua lanh, vi sinh vat ua am, vi sinh vat ua 
nhiet va vi sinh vat ua sieu nhiet. Ngudi ta sir dung nhiet do eao de thanh triing, 
nhiet do thdp de kim ham su sinh trudng cua vi sinh vat. 

• - Vi sao ed the giti thtic an tuang ddi lau trong tu lanh ? 

- Nhiet do nao thich hap eho su sinh trudng eua vi sinh vat ki sinh ddng vat ? 

2. Do dm 

Ham lugng nude trong mdi trudng quyet dinh do am ma nudc la dung moi ciia 
eae chat khoang dinh dudng, la yeu td hoa hgc tham gia vao eae qua trinh thuy phan 
cae chat. Nhin chung, vi khuan ddi hdi do dm cao, nam men doi hdi ft nudc hon, 
edn nam sgi ed the sdng trong dieu kien do dm thdp. Do dd, nude co the dugc dung 
de khdng ehe' su sinh trudng eiia timg nhdm vi sinh vat. M6i loai vi sinh vat sinh 
trudng trong mgt gidi ban do am nhdt dinh. 

• Vi sao thtic an chtia nhieu nudc rat dS bj nhiim vi khuan ? 

3. pH 

Do pH anh hudng den tfnh tham qua mang, boat dgng chuyen hoa vat chat trong 
te'bao, hoat tfnh enzim, su hinh thanh ATP ... Dua vao do pH cua mdi trudng, ngudi 
ta ed the chia vi sinh vat thanh ba nhdm chfnh : vi sinh vat ua axit, vi sinh vat ua 
kiem, vi sinh vat ua pH trung tfnh. Trong qua trinh sdng, vi sinh vat thudng tiet eae 
chat ra ngoai mdi trudng lam thay doi do pH eua moi trudng. 

• Vi sao, trong stia chua hau nhU khdng cd vi sinh vat gay benh ? 
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4. Anh sdng 

Miie nang lugng trong lugng tir anh sang tuy thugc vao do dai bude sdng eua 
tia sang. Vi khuan quang hgp cdn nang lugng anh sang de quang hgp. Anh sang 
thudng ed tac dgng de'n su hinh thanh bao tir sinh san, tong hgp sdc to, chuyen 
dgng hudng sang ... 

Biic xa anh sang ed the tieu diet hoac lie ehe vi sinh vat. Vf du : tia tu ngoai 
(do dai sdng 250 - 260 nm) thudng lam bien tfnh eae axit nucleic ; eae tia 
Roughen, tia Gamma va tia vu tru (do dai sdng dudi 100 nm) lam ion boa eae 
protein va axit nucleic ddn de'n dot bie'n hay gay chet. 

5. Ap sud't thdm thdu 

Su chenh lech ndng do eua mgt chat giiia 2 ben mang sinh chat gay nen mgt 
ap sudt thdm thau. Vi vay, khi dua vi sinh vat vao mdi trudng nhieu dudng, mud'i, 
tiie la mdi trudng uu truong thi nude trong te bao vi sinh vat bi riit ra ngoai, gay 
CO nguyen sinh, do dd chiing khdng phan chia duge. 

Tuy theo tting loqi vi sinh vdt md cdc chdt hod hgc cd the la chat 
dinh dudng, chdt dieu chinh dp sudt thdm thdu, chdt hoqt hod cdc 
enzim hodc la nhdn td sinh trudng ... ddi vdi vi sinh vqt. 

Mgt sd chdt hod hgc cd the dimg ldm chdt tic che su sinh trudng 
cita vi sinh vdt, su dung cdc chdt ndy hgp li cd the kiem sodt su sinh 
trudng cua vi sinh vdt. 

Nhiet do, do dm, do pH, dnh sdng vd dp sudt thdm thdu la cdc 
yeu tdvdt li dnh hudng den sinh trudng cua vi sinh vqt. Cdc yeu td 
ndy thuc day sU sinh trudng khi phd hgp vd la yeu td diet khudn hay 
tic che neu dudi ngudng hodc qud ngudng. 

au hoi va bai tap 
1. Mgt chung tu cau vang {Staphylococcus aureus) dUdc cay tren 3 loai 

mdi trirdng sau : 

- Mdi trirdng a gdm : nu'dc, mudi khoang va nirdc thit. 

- Mdi tru'dng b gdm : niTdc, mudi khoang, glucdzd va tiamin (vitamin B J . 

- Mdi tru'dng c gdm : nu'dc, mudi khoang, glucdzo. 
Sau khi nudi d tu am 37°C mgt thdi gian, mdi tru'dng a va mdi tru'dng 
b trd nen due, trong khi mdi tru'dng c van trong sudt. 
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a) Moi tru'dng a, b va c la loai mdi tru'dng gi ? 

b) Hay giai thfch ket qua thgc nghiem. 

c) Glucdza, tiamin va nu'dc thjt cd vai trd gi ddi vdi vi khuan ? 

2. Vi khuan lactic (Lactobacillus arabinosus) chung 1 tg tdng hgp 
dugc axit folic (mgt loai vitamin) va khdng tg tdng hgp du'dc 
pheninalanin (mgt loai axit amin), edn vi khuan lactic ehung 2 thi 
ngugc lai. Cd the nudi 2 chung vi sinh vat nay tren mdi tru'dng 
thieu axit folic va pheninalanin nhu'ng du cac chat dinh du'dng 
khae dugc khdng, vi sao ? 

3. Vi sao nen dun sdi lai thdc an cdn du'tru'dc khi luU giC/trong tu lanh ? 

Em CO biet ? 

T^ M6T VI KHUXN 9EN KH6\ LUOHG CUA TRAI €)XT 

CHI TRONG vdHG 2 NGAY ! 

Mot vi khuan hinh eau ed khdi luang 5.10''^gam, eti 20 phut lai phan ddi, gia 
sti nd duae nudi trong dieu kien tdi uu, hay tinh xem sau bao lau, khdi luang 
do vi khuan nay sinh ra se dat tdi khdi luang cua Trai Dat la : 6.10^''gam (lam 

trdnsd) ? (lay Ig 2 = 0,3) 

Ta ed ti sd gitia khdi luang Trai Dat va te bao vi khuan la : 

6.10^^ 
5.10-''^ 

Sd lan phan chia la : 
Ig1,2 + 40 

= 1,2.10"^^ 

= 133 
192 

Thdi gian can thiet la : 133 : 3 = 44,3 (gid) 

Cdng nghe sinh hoc phai dtis vao susinh trudng theo cap sd mu eua vi sinh 

vat de san xuat prdtein, cae chat hoat tinh sinh hoc, nham giai quyet nhCtng 

nhu cau ngay cang tang nhanh cua eon ngudi va bao ve su ben vting eua 

mdi trudng sdng. 
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THirc HANH : QUAN SAT MOT SO VI SINH VAT 28 

I MUC TIEU 
• 

- Quan sat dugc hinh dang mgt sd loai vi khudn trong khoang mieng va nam 
trong vang dua chua de lau ngay hay nam men rugu. 

- Quan sat dugc cdu khudn va true khuan. 

- Ve duge so dd hinh dang te bao vi khuan. 

- Phat hien dugc nam men hinh trai xoan, cd te'bao nay ehdi dudi kfnh hien vi. 

- Ve duge so dd hinh dang te' bao nam men hoac nam dai trong vang dua. 

II ~ CHUAN Bl 

1. Dung cu 

Kfnh hien vi (vat kfnh x 10 va x 40), phien kfnh va la kfnh, que cay, den edn, 
gia dng nghiem, chau dung nudc rira, pipet, giay lgc edt nhd (ed 2 x 3em). 

2. Thud'c nhuom 
• 

Chudn hi mot trong cae thudc nhudm sau : 

- 6 g thude nhuom xanh metilen ; 100ml etanol 90% ; ed the thay xanh metilen 
bdng mau xanh Victoria, xanh tdluidin... 

- 10 g thudc nhudm dd (fuehsin kiem); 100ml etanol 90% ; cd the thay fuehsin 
dd bdng cac thudc kiem mau dd khae nhu safranin, pirdnin... 

Cac thude nhudm can duge lgc ki va giii trong Ig thuy tinh mau tdi ed niit 
mai. Trude buoi thf nghiem can pha dung dich gde vdi nudc eat vd triing theo ti 
le khae nhau tuy theo mue dfch sir dung (thudng theo ti le 1 phdn dung dich gde 
va 10 phdn nude eat). 
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3. Mdu vdt 

~ Ndm men : Nen chuan bi trude gidng nam men rugu (Saccharomyces 
cerevisiae). O nhirng noi khong ed gidng nam men rugu ed the thay bdng nam 
dai cua vang dua, vang ca mudi chua de lau ngay, hoac dung banh men tan nhd. 

- Nam mdc : Ddi vdi ldp kha ed the ehuan hi trude mot sd nam mdc bdng 
each de vd cam, vd quyt hay com ngudi ... trong hop Petri mdt tudn trudc budi 
thf nghiem hoae tieu ban lam sdn. 

- Vi khudn trong khoang mieng. 

i!l NOI D U N G VA CACH TIEN HANH 

1- Nhuom don phdt hien vi sinh vdt trong khoang mieng 

Nhudm don la phuong phap nhudm chi sir dung mgt loai thude nhudm mau. 
Vi sinh vat sau khi nhudm don se trdng thay rd hon khi de tuoi. 

Tie'n hanh nhu sau : 

- Nhd mdt gigt nude cdt len phien kfnh. 

- Dung tam tre ldy mot ft bua rang d trong mieng. 

- Dat bua rang vao eanh gigt nude, lam thanh dich huyen phu, dan mdng. 

- Hong khd tu nhien hoac ho nhe vai lugt phfa tren cao cua nggn lira 
den edn. 

- Dat mie'ng gia'y lgc len tieu ban va nho mot gigt dich thudc nhuom len tren 
gia'y lgc, de 1 5 - 2 0 giay, rdi bd giay lgc ra. 

- Rira nhe tieu ban bang nudc cat, hong khd va soi kinh (liic ddu dimg vat 
kfnh x 10, sau dd x 40). 

2- Nhudm don phdt hien te bdo ndm men 

Tie'n hanh nhu sau : 

- Lay mot ft gidng ndm men thudn khiet hoac ft vang dua, vang ea, hoae 
bdp banh men tha vao dung dich dudng 10% trude 2 - 3 gid. 

- Lam tieu ban theo eae bude nhu thf nghiem 1 va soi kfnh. 
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Trong khoang mieng eiia ngudi cd mot he vi sinh vat dae trung, dd la cac lien 
edu khudn, tu edu khuan, true khudn lactic va mgt sd dang nam men ... Hoc sinh 
ed the tham khao mot sd hinh dang vi khudn sau day de ddi ehieu vdi cac vi khuan 
trong khoang mieng va nam men ma cae em quan sat duge. 

^Hfi^ 

" " • ^ 

^^^yh-k 
a) Tu cau khuan {Staphylococcus) 

(Kfnh hien vi thudng, x 1500) 

b) True khuan Bacillus 

(Kfnh hien vi thudng, x 1000) 

c) Xoan khuan do (Rhodospinllum) 

(Kfnh hien vi thudng, x 1000) 

d) Nam men (Saccharomyces) 

(Kfnh hien vi dien tCrquet, x 21000) 

Hinh 28. Hinh dang mdt sd loai vi sinh vat 

THU HOACH 

- Hgc sinh viet ban thu hoach theo cac muc tieu eiia tirng thf nghiem tren. 

- Neu edn thdi gian, hgc sinh tra ldi them cac eau hdi sau : 

1. Qua thuc nghiem em thay de phat hien loai te bao vi sinh vat nhan thuc 
hay vi sinh vat nhan so ? Vi sao ? 
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2. Me thudng nhde eon : "An keo xong phai sue mieng nhieu ldn hoae 
danh rang, neu khdng rat dS bi sau rang". Ldi khuyen dy dua tren eo sd 
khoa hgc nao ? 

3. Khi edn d trong bung me, trong khoang mieng eua dira tre ed vi sinh vat 
khdng ? Khi nao trong khoang mieng eua diia tre bdt ddu ed vi sinh vat ? 

Em CO biet ? 

Xoan the giang mai (Treponema pallidum) la loai vi khuan Gram am Idn 

(5 - 18pm) ed tti 6 - 12 vdng xoan, ed mang bao vdi sai true a ben trong, 

ehung chuyen ddng nhd eo sai true. Xoan the giang mai lay truyen qua tiep 

xue true tiep tti ngudi benh sang ngudi lanh (mau, giao hap), truyen tti me 

sang eon. Bieu hien ban dau la ndi eae ndt do, phong len, rat dS lay lan, 

khi mun a mat ed the gay mu mat, phu nti mat kha nang sinh eon. d giai 

doan dau cd the chtia bang cac thude khang sinh theo dan eua bae sT. 

Chlamydia trachomatis la mgt loai eau khuan Gram am (0,2 - 1,5pm), 

ehi sinh san trong tui tiet te bao chat cua te bao ehu, ehung ki sinh bat bude 

d nhieu loai dong vat ed vu va chim. Chlamydia trachomatis lay nhiem a 

ngudi, gay benh dau mat hot va mot sd benh dudng nieu sinh due. 
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VIRUT VA BENH TRUYEN NHIEM 

(Bdi 
29 

Virut la thuc the chua cd ca'u tao te bao, ed kfeh thude sieu nhd (do bdng 
nanomet) va ed cau tao rat don gian, ehi gdm mgt loai axit nucleic duge bao bdi vd 
prdtein. De nhan len, virut phai nhd bg may tdng hgp ciia te' bao, vi the' chiing la kf 
sinh ngi bao bdt huge. 

Virut dugc phan loai ehu yeu dua vao axit nucleic, eau triie vd eapsit, cd hay 
khong cd vd ngoai. Cd hai nhdm ldn : virut ADN (virut dau miia, viem gan B, 
hecpet...) va virut ARN (virut eiim, virut sdt xudt huyet Dengi, virut viem nao 
Nhat Ban...) 

'1 - CAU TAO 

Tat ca cae virut deu bao gdm hai thanh phdn eo ban : ldi la axit nucleic (tiic he 
gen) va vd la protein (ggi la eapsit) bao bgc ben ngoai de bao ve axit nucleic. 
Phirc hgp gdm axit nucleic va vd eapsit ggi la nueiedeapsit. 

He gen eua virut cd the la ADN (ehudi don hoae ehudi kep) hoae ARN (chudi 
don hoac chudi kep) trong khi he gen eua te bao ludn ludn la ADN chudi kep. 

Vd eapsit duge eau tao ttr eae don vi protein ggi la capsdme. 

Mot sd virut edn ed them mdt vd bao ben ngoai vd eapsit, ggi la vd ngoai. Vd 
ngoai la ldp lipit kep va protein. Tren mat vd ngoai ed cac gai glicoprdtein lam 
nhiem vu khang nguyen va giiip virut bam len be mat te bao ehii. Virut khdng ed 
vd ngoai ggi la virut trdn (hinh 29.1). 

114 



Capsome 

Axit " 
nucleic 

^ Nucleocapsit 

Capsit 

Vo ngoai 

Capsome 

Axit 
nucleic 

Hinh 29.1. So sanh eau tao virut tran (a) va virut ed vo ngoai (b) 

IM miiuiiiiniiii«ii 

Virut chua ed cau tao te bao nen mdi virut thudng duoc goi la hat. Hat viru 
CO 3 loai cau triie : xodn, khdi va h6n hgp (hay phiie tap). 

- • * » * * • ' 

A B 

Hinh 29.2. Hinh thai cua mdt so virut 
Dang khdi : A - Virut bai liet, mun edm... ; B - Virut heepet ; 

Dang xoan : C - Virut ddm thudc la ; D - Vimt cum ; 

E - Virut sdi, quai bi ; G - Virut dai ; 
Dang hon hdp : H - Vimt dau mua ; I - Phago T^ . 

D 

115 



- Cad true xodn : Capsdme sdp xep theo ehieu xodn eiia axit nucleic. Cau 
triic xodn thudng lam eho virut ed hinh que hay sgi (virut kham thude la, virut 
benh dai) nhung eiing ed loai hinh edu (vi du : virut eiim, virut sdi). 

- Cdu triic khdi : Capsdme sdp xep theo hinh khdi da dien vdi 20 mat tam 

giac deu (vf du : virut bai liet). 

- Cdu true hdn hgp : Vf du phago (virut ki sinh d vi khuan cdn ggi la the 
thue khudn) ed edu tao gidng eon ndng nge. Dau ed eau true khdi ehiia axit 
nucleic gdn vdi dudi cd eau triie xodn (hinh 29.2). 

Nam 1957, Franken va Conrat da tien hanh thf nghiem tach ldi ARN ra khdi vd 
protein eiia hai ehiing virut A va B. Ca hai ehiing deu cd kha nang gay benh cho cay 
thude la, nhung khae nhau d eae ve't ton thuong tren la. Ldy axit nucleic cua ehiing 
A trdn vdi protein cua ehiing B thi ehiing se tu ldp rap de tao thanh virut lai. 
Nhiem ehiing virut lai vao eay thi eay se bi benh. Phan lap tir la cay bi benh se duge 
ehung virut A (hinh 29,3). 

Chung A 

Su nhan len 
cua virut 

Nhiem 
vao cay Chung A 

Chung B 

Hinh 29.3. Sa do thi nghiem eua Franken va Conrat 
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- Em hay giai thieh tai sao virut phan lap duae khdng phai la ehung B ? 

- Em ed dong y vdi y kien eho r^ng virut la the vd sinh ? 

- Theo em ed thS nudi virut tren mdi trudng nhan tao nhu nudi vi khuan 

duae khdng ? 

- Em hay so sanh su khae biet gitia virut va vi khuan bang each dien chti "cd" hoae 

"khdng" vao bang dudi day : 

Tinh chat 

Co cau tao te bao 

Chi chiia ADN hoac ARN 

Chiia ca ADN va ARN 

Chiia riboxdm 

Sinh san doc lap 

Virut Vi khuan 

h 

,_ c- .. ... 

I 

I 

Cdc ddc diem ciia virut khdc vdi cdc ca the sdng khdc : 

- Ki sinh ndi bdo bdt budc. Trong tebdo vdt chii, virut hoqt dgng 
nhu Id mot the sdng ; ngodi tebdo chiing lqi nhu mdt thevd sinh. 

- Kich thudc vd cdng nhd, chi thdy dugc dudi kinh hien vi 
dien tu. 

- He gen chi chtia mdt loqi axit nucleic : ADN hodc ARN. 
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C a u hoi va bdi tap 

1. Hay giai thich cac thuat ngLi : capsit, capsdme, nucleocapsit va 

vd ngoai. 

2. Neu ba dac diem ca ban cua virut. 

3. Dga theo hinh 29.3, neu trgn axit nucleic cua chung B vdi mgt nda 

prdtein cua chung A va mgt niia prdtein cua chung B thi chijng lai 

se cd dang nhuthe nao ? Neu nhiem chung lai vao cay thudc la de 

gay benh, sau dd phan lap virut thi se dugc chung A hay chtjng B. 

TCr dd, cd the rut ra ket luan gi ? 

Em eo bi^t ? 
Trong lich sti loai ngudi, sd ngudi chet trong cac tran dich benh do virut cdn 

Idn han tat ea cac cudc chien tranh, eae cudc xung dot sac toe, tdn giao, nan 

ddi, cac tran ddng dat, 10 lut va tai nan giao thdng cdng lai. Tuy nhien, nhieu 

loai virut cung duac khai thac de phuc vu cho lai ich eua eon ngudi. Mot sd 

virut duae dung de san xuat che pham diet sau pha hoai mua mang, sd khae 

duae dung de eai gen lanh dua vao ca the thay eho gen benh nham chtia 

benh di truyen. 

Nam 1918, xay ra dai dich cum a Tay Ban Nha do virut cum A MINI. Day 

thue su la can ac mong, vi virut lan truyen rat nhanh tren pham vi toan cau. 

Chi trong vai thang da cd han mot ti ngudi mac benh, eudp di sinh mang tren 

20 trieu ngudi. Dich cum cung gdp phan ket thuc sdm Dai chien the gidi I vi 

sd binh linh chet do cum cdn Idn han do sung dan. 

Virut cum gay benh eho dong vat Idng vu goi ehung la cum gia cam. 

O Viet Nam, dich cum gia cam bung phat vao eudi nam 2003. Chi trong thdi 

gian ngan da lan ra hau het eae tinh trong ea nude, khien phai tieu hu^ hang 

chuc trieu gia cam, gay kinh hoang cho ngudi ndng dan. Virut cd the truyen 

true tiep tti gia cam sang ngudi hoae thdng qua lan roi truyen sang ngudi 

hoac do hit phai cae giot tiet tti dudng hd hap hoac hit phai cac bui phan khd 

tti gia cam hoac tti chim di cU. Virut cum H5N1 ed doe tinh rat manh, cd the 

gay suy hd hap tram trong din den tti vong. Cae nha khoa hoc eho rang virut 

H5N1 ed nhieu dac diem gidng vdl virut gay dai dich nam 1918. Neu chung 

tim duae eon dudng bien doi gen, de ed the lay tti ngudi sang ngudi thi se la 

tham hoa ddi vdi loai ngudi. 
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sur NHAN LEN CUA VIRUT TRONG TE BAO CHU 

Virut khdng ed eau tao te'bao nen ngudi ta thudng dimg thuat ngii nhan len thay 
cho thuat ngir sinh san. 

I C H U T R i N H N H A N LEN C U A V I R U T 

Chu trinh nhan len eiia virut bao gdm 5 giai doan (hinh 30) : 

1. Su hd'p phu 

Gai glicoprdtein hoae protein be mat cua virut phai dae hieu vdi thu the be mat 
ciia te bao thi virut mdi bam dugc vao, ne'u khdng thi virut khdng bam duge vao. 

2. Xdm nhdp 

Ddi vdi phago : enzim lizdzun 
pha buy thanh te' bao de bom axit 
nucleic vao te' bao chat, cdn vd y^ 
nam ben ngoai. 

Ddi vdi vimt dgng vat : dua ca 
nucleocapsit vao te bao chat, sau dd 
'*cdi vd" de giai phdng axit nucleic. 

3. Sinh tong hop 

Virut sir dung enzim va 
nguyen lieu eua te' bao de tdng 
hgp axit nucleic va protein cho 
rieng minh. Mgt sd trudng hgp 
virut cd enzim rieng tham gia vao 
qua trinh tdng hgp. 

4. Lap rdp 

Ldp axit nucleic vao protein 
vo de tao virut hoan chinh. 

5. Phong thfch 

Virut pha vd te bao de d at 
chui ra ngoai. 

Khi virut nhan ien ma lam tan 
te bao thi ggi la chu trinh tan. 

/ 
Hat virut 

ADN 

(SBm) 1-Hap phu 

protein — 
Te bao 

CZD 2. Xam nhap 

3.1 .Tong hgp enzim cua virut 
3.2.T6ng hgp axit nucleic 

3.3Tdng hgp protein vo 

4. Lap rap 

5. Phong thich 

Hinh 30. Chu trinh nhan len cua phaga 
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• Vi sao mdi loai virut chi ed the xam nhap vao mdt sd loai te bao nhat dinh ? 

II HIV/AIDS 

1. Khdi niem ve HIV 

HIV la virut gay suy giam mien dich d ngudi. Chiing ed kha nang gay nhiem va 
pha buy mot sd te bao eua he thdng mien dich (te bao limphd T4(hay T - CD^)). 
Su giam sd lugng eae te' bao nay lam mat kha nang mien dich cua co the. 

Cae vi sinh vat lgi dung lue eo the bi suy giam miln dich de tan cdng, ggi la 
vi sinh vat eo hgi. Cae benh do chiing gay ra ggi la benh eo hdi. 

2. Ba con dUdng Idy truyen HIV 

-Qua dudng mdu : truyen mau, tiem chfeh, xam minh, ghep tang... da hi 
nhiem HIV. 

- Qua dudng tinh due, 

- Me bi nhiem HF^^ cd the truyen qua thai nhi vd truyen cho con qua stia me. 

3. Ba giai doan phdt trien cua benh 

- Giai doqn sa nhiem hay giai doan ''cua sd " .* keo dai 2 tuan de'n 3 thang. 
Thudng khdng bieu hien trieu ehiing hoae bieu hien nhe. 

- Giai doqn khdng trieu chitng : keo dai 1 - 10 nam. Liie nay sd lugng te' bao 
limphd T - CD^ giam ddn. 

- Giai doqn bieu hien trieu chting AIDS : Cae benh cohgi xuat hien : tieu chay, 
viem da, sung hach, lao, ung thu Kaposi, mat trf, sdt keo dai, siit can,... Cudi cirng 
ddn de'n eai chet khdng sao tranh khdi. 

4. Bien phdp phong ngd'a 

Cho de'n nay chua ed vaexin phdng HIV hiru hieu. Cae thude hien ed ehi ed the 
lam cham tien trinh ddn den benh AIDS. Do vay, thuc hien ldi sdng lanh manh, 
ve sinh y te', loai trir te nan xa hgi la bien phap tdt nhat de phdng HIV/AIDS. 

• - Cac ddi tUOng nao duac xep vao nhdm ed nguy ea lay nhiem cao ? 

- Tai sao nhieu ngudi khdng hay biet minh dang bj nhiim HIV. Dieu dd 
nguy hiem the nao ddi vdi xa hoi ? 

Ndm giai doqn nhdn len ciia virut Id : hdp phu, xdm nhdp, 
tdng hgp axit nucleic vd prdtein, ldp rdp, phdng thich. 

Chu trinh sinh tan : virut nhdn len, tebdo bi tan. 

HN Id virut gdy suy gidm mien dich. 

^ AIDS : Hdi chimg suy gidm miin dich do HN gdy ra. 
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Cau hoi va bai tap 
1. Neu 5 giai doan nhan len cua virut trong te bao. 

2. HIV cd the lay nhiem theo nhu'ng con dirdng nao ? 

3. The nao la benh co hgi va vi sinh vat gay benh cO hgi ? 

4. Tai sao lai ndi HIV gay hdi chdng suy giam midn dich ? 

5. Can phai cd nhan thdc va thai do nhu* the nao de phdng tranh lay 
nhiem HIV ? 

Em CO biet ? 
HIV/AIDS da trd thanh dai dich lam kinh hoang ca nhan loai. 95% ngudi 
nhiem HIV thuoc cae nude dang phat trien. Ddi ngheo eong vdi HIV/AIDS la 
thd pham lam bang hoai xa hdi. Tdc do phat trien benh nay d Viet Nam ngay 
mot tang. Do vay, ngan chan HIV/AIDS la trach nhiem khdng eua rieng ai. 
Day eung la dip de thti thach Idng nhan ai. HIV khdng lay qua giao tiep va sti 
dung chung do dung hang ngay. Do vay, benh nhan nhidm HIV v§n cd the 
sdng binh thudng trong gia dinh va eong dong. Khdng nen lang tranh hoac 
ki thi benh nhan HIV/AIDS. 

"*«r \ 

O^l VIRUT GAY BENH 
UfNG DUNG CUA VIRUT TRONG THI/C nEN 

I CAC VIRUT Kl SINH O VI SINH VAT, THUC V A T V A CON TRUNG 
• • • 

1. Virut kl sinh d vi sinh vdt (phago) 

Hien biet khoang 3000 loai virut, kf sinh d hau he't vi sinh vat nhan so (vi khudn, 

xa khuan) hoac sinh vat nhan thue (nam men, nam sgi (virut kf sinh d nam edn ggi 

r^Mycovirus)). 
Phago gay ra nhiing thiet hai nghiem trgng cho nganh cong nghiep vi sinh vat 

nhu san xudt thude khang sinh, mi ehinh, thudc tr^ sau sinh hgc... 

• Nguyen nhan gi khien cho binh nudi vi khuan dang due (do ehUa nhieu 

vi khuan) bdng dung tra nen trong ? 
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2. Virut kf sinh 6 thi/c vdt 
« • 

Hien bie't khoang 1000 loai virut gay benh eho thuc vat. 

- Virut tu nd khdng ed kha nang xam nhap vao te' bao thue vat. Phdn ldn virut 
gay nhiem do cdn triing (bg tri, bg ray,... chfeh), eay bi benh cd the truyin eho the' 
he sau qua hat, sd khae truyen qua eae vet xay xat do ndng eu bi nhilm gay ra. 

- Sau khi nhan len trong te bao, virut di chuyen sang te' bao khae qua edu sinh 
chat ndi giiia eae te' bao va eii nhu the lan rgng ra. 

- cay bi nhilm virut thudng ed hinh thai thay doi : La bi ddm vang, ddm nau, 
bi sge hay vdn ; la bi xoan hay heo, hi vang rdi rung ; than bi liin hay edi egc. 

Hien nay khdng cd thude ehdng virut thuc vat. Bien phap tdt nhat la ehgn gidng 
cay sach benh, ve sinh ddng rudng va tieu diet vat trung gian truyin benh. 

3. Virut kf sinh d con trung 

Virut ki sinh va gay benh eho edn trirng, khi dd edn trtmg la vdt chii. 

- Virut tdn tai trong edn trimg trude va sau khi gay nhilm vao eo the khae, khi 
dd edn trimg la 6 ehiia. Cd loai virut chi kf sinh d edn trimg, nhung ed loai lai viia 
kf sinh d edn triing vira kf sinh d dgng vat ed xuong sdng. 

- Tuy loai virut ma ehiing ed the d dang tran hoae ndm trong bgc protein dae 
biet dang tinh the ggi la the bgc. 

- Khi cdn trung an la eay ehiia virut, chat kiem trong rudt edn trung phan giai 
the bgc, giai phdng virut. Chiing xam nhap vao te bao rudt giiia hoac theo dich bach 
huyet lan ra khdp co the. 

• Ba benh sdt rat pho bien a Viet Nam do mudi la vat trung gian truyen benh 
gom sdt ret, sdt xuat huyet va viem nao Nhat Ban. Theo em benh nao la benh virut ? 
Can phai lam gi de phdng chdng cae benh nay ? 

II LTNG DUNG CUA VIRUT TRONG THUC T I I N 
m m 

Virut ngay cang trd thanh cdng eu khdng the thieu trong nghien curu sinh hgc 
eo ban, trong san xuat cac ehe pham y hgc va ndng nghiep. 

Sau day la mot vai vf du. 

122 



1. Trong sdn xudt cdc che'pham sinh hoc 

Mdt sd phago (vi du : phago X) ehiia 
cae doan gen khdng that su quan trgng, 
nen neu ed cdt di thi ciing khdng anh 
hudng de'n qua trinh nhan len ciia 
chiing. Lgi dung tfnh chdt nay, ngudi ta 
cat bd cae gen dd de thay bdng cac gen 
mong mud'n va bie'n ehiing thanh vat 
van chuyen gen If tudng. Hay lay san 
xudt inteferon (IFN) lam vf du. 

Inteferon la protein dac biet do 
nhilu loai te bao tiet ra, ed kha nang 
chdng virut, ehdng te' bao ung thu va 
tang cudng kha nang miln dich. Trudc 
day, inteferon dugc san xudt bdng each 
chie't xuat tir te bao bach edu ngudi, nen 
lugng thu dugc rat thdp va cd gia thanh 
cao, Ngay nay, bdng ki thuat di truyin 
CO the san xudt inteferon vdi sd lugng 
ldn nen gia thanh ha. Nguyen If cdng 
nghe duge the hien d so dd hinh 31. 

Hinh 31. Quy tnnh san xuat inteferon 

Te bao ngudi 
mang gen IFN 

Tach gen IFN 
nhd enzim cit 

Gan gen IFN 
vao ADN 
cua phaga 

Nhiem phagcf 
tai to hgp 
vao E.coli 

Nuoi E.coli 
nhiem phaga 
tai to hap 
trong n6i len men, 
tach chiet IFN 

2. Trong ndng nghiep : thuoc truf sdu tit virut 

Viee lam dung thudc trir sau hoa hgc da anh hudng xau tdi siie khoe eon ngudi 
va mdi trudng sdng. Do dd, bien phap phdng trir sinh hgc (edn ggi la da'u tranh sinh 
hoc) dang ngay cang dugc xa hdi quan tam. 

Virut nhan da dien thuge nhdm virut Baculo da duge lua ehgn de san xudt thude 
trir sau. Che pham nay ed uu viet sau : 

- Virut cd tfnh dae hieu cao, chi gay hai eho mgt sd sau nhdt dinh ; khdng gay 
doc cho ngudi, dgng vat va edn triing ed fch. 
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- Virut dugc bao ve trong the bgc nen tranh dugc cac yeu td moi trudng bat lgi. 
Do dd, ed the tdn tai rat lau (tham chf 10 nam) ngoai eo the edn triing. 

- Dl san xuat, hieu qua diet sau eao, gia thanh ha. 

• Hay neu tam quan trong eua dau tranh sinh hoc trong viee xay dUng mot nen 
ndng nghiep an toan va ben vting. 

Virut gdy benh cho vi sinh vdt, cdn trung vd thitc vdt Id nguyen 

nhdn gdy ton thdt ndng ne cho ngdnh cdng nghiep vi sinh vdt vd 

ngdnh ndng nghiep. 

Cau hoi va bai tap 

1. Phago gay thiet hai cho nganh cdng nghiep vi sinh vat nhiT the nao ? 

2. Virut thgc vat lan truyen theo con du'dng nao ? 

3. Hay neu vai trd cua virut trong san xuat cac che pham sinh hgc. 

Em CO biet ? 

Trudc kia phai mat 100kg tuy tang mdi san xuat duac 4 -5g insulin. De chtia 

cho mot ngudi mac chting tieu dudng phai can phu tang eua 40 - 50 eon bd. 

Hang trieu ngudi tren the gidi mSe benh tieu dudng. Do dd, sd dgng vat can 

giet de lay tuy tang la rat Idn. 

Trudc day dung bach cau de san xuat inteferon, mot tebao bach cau ehi tao ra 

100 - 1000 phan tti. Ngay nay dung eong nghe di truyen, mot te bao E. coli ed 

the tao ra 200 ngan phan tti, ay la chua ke sd luang vi khuan duae nudi trong 

noi len men la rat Idn. 
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BENH TRUYEN NHIEM VA MIEN DICH 32 

I BENH TRUYEN NHIEM 

1. Benh truyen nhiem 

Benh truyen nhilm la benh lay lan tir ca the nay sang ea the khae. Tac nhan gay 
benh rdt da dang : ed the la vi khuan, vi nam, dgng vat nguyen sinh hoae virut... 
Mudn gay benh phai ed du 3 dilu kien : doe lue (tue kha nang gay benh), sd lugng 
nhilm dii ldn, con dudng xam nhap thfch hgp. 

2. Phi/ong thuTc Idy truyen 

Tuy loai vi sinh vat ma cd the lan truyin theo eae con dudng khae nhau : 

a) Truyen ngang 

- Qua sol khf (cac gigt keo nhd nhilm vi sinh vat bay trong khdng khf) bdn ra 
khi ho hoae hdt hoi. 

- Qua dudng tieu boa, vi sinh vat tir phan vao co the qua thire an, nudc udng 
bi nhilm. 

- Qua tie'p xiic true tiep, qua vet thuong, qua quan he tinh due, hon nhau hay 
qua dd dting hdng ngay... 

- Qua ddng vat edn hoae cdn trung ddt. 

b) Truyen dgc 

Truyin tir me sang thai nhi qua nhau thai, nhilm khi sinh nd hoae qua sua me. 
Sau mdt thdi gian ii benh, cac trieu chung se xudt hien nhu viem va dau tai chd hay 
tac dgng tdi cac co quan d xa. 

3. Cdc benh truyen nhi lm thudng gdp do virut 

Benh dudng hd hdp : 90% eae benh dudng hd hdp la do virut nhu viem phdi, 
viem phe quan, cam lanh, viem hgng, viem dudng hd hap cap (benh SARS), 
ciim. Virut tir sol khf di qua niem mac vao mach mau rdi tdi cac noi khae nhau 
cua dudng hd ha'p. 
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Benh dudng tieu hod : Virut xam nhap qua mieng, liic ddu nhan len trong md 
bach huyet, sau dd mot mat vao mau rdi tdi eae eo quan khae nhau eua he tieu boa, 
mot mat vao xoang rugt rdi ra ngoai theo phan. Cae benh thudng gap bao gdm viem 
gan, quai bi, tieu chay, viem da day - rugt... 

Benh he thdn kinh : Virut vao eo the theo nhilu eon dudng : hd hdp, tieu boa, 
nieu, sau dd vao mau rdi tdi he thdn kinh trung uong (nhu viem nao, viem mang 
nao, bai liet). Mdt sd virut (benh dai) tdi thdn kinh trung uong theo day thdn kinh 
ngoai vi, 

Benh lay qua dudng sinh due : Lay true tiep qua quan he tinh due nhu HIV, 
heepet (bdng nudc sinh due, mun com sinh due, ung thu cd tir cung), viem gan B. 

Benh da : Virut vao co the qua dudng hd hap, sau dd vao mau rdi mdi di den 
da. Tuy nhien eiing thudng lay qua tie'p xiie true tie'p hoac qua dd diing hdng ngay. 
Cae benh tren da nhu dau miia, mun com, sdi... 

• Dua vao eae eon dudng lay nhidm, mudn phdng tranh benh do virut thi phai 
thue hien nhting bien phap gi ? 

II M I I N DICH 
• 

Mien dich la khd ndng ciia ca the chdng lqi cdc tdc nhdn gdy benh. Miln dich 
dugc chia lam hai loai : miln dich khdng dac hieu va miln dich dae hieu. 

1. Mi§n djch khdng ddc hieu 

Miln dich khdng dac hieu la miln dich tu nhien mang tfnh bam sinh. Vi du : 

- Da va niem mac la biJe thanh khdng eho vi sinh vat xam nhap (trijf khi bi 
tdn thuong). 

- Dudng hd hap tren ed he thd'ng nhung mao chuyen dgng lien tuc tir trong ra 
ngoai de hdt eae vi sinh vat ra khdi eo the. 

- Dich axit eua da day pha buy vi sinh vat mdn cam axit, dich mat phan buy 
vd ngoai chiia lipit. 

- Nudc mdt, nude tilu rira trdi vi sinh vat ra khdi eo the. 

- Dai thue bao va bach cdu trung tfnh giet vi sinh vat theo co che' thuc bao. 

Miln dich khdng dae hieu khdng ddi hdi phai ed su tiep xiie trude vdi khang 
nguyen. Miln dich khdng dae hieu cd vai trd quan trgng khi co che miln dich 
dac hieu chua kip phat huy tac dung. 
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2. Mi ln dich ddc hieu 
• • • 

Miln dich dac hieu xay ra khi cd khang nguyen xam nhap, duge chia lam hai 
loai : Miln dich the dich va miln dich te bao. 

a) Mien dich the dich 

Miln dich the dich la miln dich san xudt ra khang the. Co ten ggi nhu vay vi 
khang the ndm trong the dich (mau, sua, dich bach huyet). 

Khang nguyen la chat la, thudng la protein, ed kha nang kfeh thfch eo the tao 
dap ling miln dich (miln dich the dich va miln dich te bao). Vf du : khang nguyen 
virut, vi khuan. 

Khang the la protein duge san xuat ra de dap lai su xam nhap eua khang nguyen la. 

Khang nguyen phan utig dac hieu vdi khang the, khdp vdi nhau nhu khoa vdi 
chia. Dilu dd cd nghia la khang nguyen nao khang the nay. Khang nguyen chi 
phan ling vdi loai khang the ma nd kieh thfch tao thanh. 

b) Mien dich tdbdo 

Miln dich te' bao la miln dich cd su tham gia eua eae te bao T dgc (cd ngudn 
gde tii tuyen ire). 

Te' bao nay khi phat hien ra te' bao nhilm thi se tiet ra protein dgc de lam tan 
te bao nhilm, khien virut khdng nhan len duge. Trong benh do virut, miln dich 
te bao ddng vai trd chii lue, vi virut ndm trong te bao nen thoat khdi su tan cdng ciia 
khang the. 

• Xung quanh ta ed rat nhieu cac vi sinh vat gay benh nhung vi sao da so ehung ta 
vin sdng khoe manh ? 

3. Phong chdng benh truyen nhilm 

Ngay nay, nhd ed thudc khang sinh ma hdu het eae benh truyin nhilm deu dugc 
chua khdi va khd cd the trd thanh dai dich, ngoai trir benh virut. Bien phap tdt nhat 
de phdng benh la tiem vaexin, kiem soat vat trung gian truyin benh, giir gin ve sinh 
ca nhan va cgng ddng. 

Benh truyen nhiem la benh lay lan. Tuy loqi vi sinh vdt md cd the 
lay truyen theo cdc con dudng khdc nhau. 

Miin dich Id khd ndng cua ca the chdng lqi tdc nhdn gdy benh. 
Mien dich khdng ddc hieu la mien dich tu nhien, mang tinh bdm sinh. 
Mien dich ddc hieu gdm mien dich the dich vd mien dich tebdo. 
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Cau hoi va bai tap 
1. The nao la benh truyen nhiem ? Vi sinh vat gay benh cd the lan truyen 

theo cac con du'dng nao? 

2. The nao la midn dich dac hieu, mien djch khdng dac hieu ? 

3. Hay phan biet mien dich the djch va mien dich te bao. 

Em eo biet ? 
Benh lay qua dudng tinh due rat pho bien va dang trd thanh van de dang lo 
ngai eua y te eong dong. Cae benh do vl khuan gay ra nhu lau, giang mai, 
Chlamydia ed the duac chtia khoi nhd thudc khang sinh. Tuy nhien, neu 
khdng dieu tri kip thdi se gay hau qua nang ne. Vi du : tti benh lau ed the din 
den viem khdp, viem gan, viem ca tim, viem mang nao. Tre sa sinh bi nhidm 
qua me neu khdng chtia kip thdi se bi mu. Tti benh giang mai eung ed the 
gay ton thuang tim, nao, bi mu hoae liet toan than. Phu nti ed thai bi benh 
giang mai cd the bi say thai, thai chet luu hoae de non. Nhiem Chlamydia giy 
viem loet bo phin sinh due. Khi khu tru ngoai dudng sinh due ed the din tdi 
viem mang nao, dau khdp, dau mat, hep hau mdn va true trang. Ddi vdi cac 
benh do virut nhu heepet sinh due, viem gan B, AIDS thi eho den nay vin 
khdng ed thude chtia htiu hieu. Do dd, bien phap tdt nhat la giao due truyen 
thdng ve stic khoe sinh san de cd bien phap phdng tranh. 

Benh SARS : Thing 2 nam 2003 To chtic Y te The gidi nhin duae thdng tin 
ve benh viem dUdng hd hap cap nghiem trong, goi tat la SARS (severe acute 
respiratory syndrome) tai Quang Ddng, Trung Qude, sau do lan sang 
Hong Kdng roi Viet Nam. Mot thing sau, td chtic nay len tieng bao dong ve 
benh SARS tren toan the gidi. Chf trong mot thdi gian ngan, benh lan sang 
nhieu nude chiu A, sang ea cae nude chiu Au va chiu MT, lam cho hang 
ngan ngudi mac benh va hang tram ngudi chet. Virut cd ddc tinh rat manh va 
kha nang lay lan rat nhanh ehdng, do dd mot khi bi nhidm, phai duae each li 
tuyet ddi. Benh nhin ed the bi viem phoi nang, suy hd hap nghiem trong, din 
den tti vong neu khdng duae ctiu chtia kip thdi. 
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ON TAP PHAN SINH HOC Vi SINH VAT 

I - CHUYEN HOA VAT CHAT VA NAIMG LUONG 

1. Cdc kieu dinh diTong cua vi sinh vdt di^oc so do nhi/ sou : 

Nang lugng anh sang 

Chat hu'u ca CO2 — • Kieu dinh duSng — 

4 3 

Nang lugng hoa hgc 

Thay cae sd bdng ten cae kieu dinh dudng va eho vf du. 

2. Nhdn to' sinh tru'dng 

- Vi sinh vdt nguyen dudng : Cd the tu tdng hgp dugc eae nhan td sinh trudng. 

- Vi sinh vdt khuydt dudng : Khdng tu tong hgp duge mgt hay vai nhan td 
sinh trudng. 

3. Hdy dien nhuTng vi du dai dien vdo cot thuT bdn trong bdng sou : 

Kieu ho hap hay 
len men 

Hie'u khf 

Kikhf 

Len men 

Chat nhan 
electron 

02 

N07 

so"; 
CO2 

Chat hSu CO vi du 
- Axetandehit 
- Axit piruvic 

San pham khur 

HjO 

NO7, N2O , N2 

H2S 

CH^ 

- Etanol 
- Axit lactic 

Vi du nhom 
vi sinh vat 
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4. Tebdo vi khudn suT dung ndng lirong chu yeu vdo 3 hoot ddng sau : 

- Tdng hgp ATP, rdi su dung tdng hgp cac chat. 
- Van chuyen cae chat. 
- Quay tien mao, chuyen dgng. 

II SINH TRUONG CUA VI SINH VAT 
• 

1. Giai thfch eae pha dudng eong sinh trudng ciia qudn the vi khuan trong nudi 
cay khdng lien tuc. O pha sinh trudng nao trong nudi cay khdng lien tue ed thdi 
gian eua mgt the' he (g) la gia tri khdng doi ? Neu nguyen tdc eiia nudi eay lien 
tue, ling dung. 

2. Ndi chung, do pH phu hop nhd't cho siT sinh trUdng cua 
vi sinh vdt nhU sou : 

Nhom vi sinh vat 

Vi khuan 

Tao don bao 

Nam 

Ddng vat don bao 

pH tdi iru ddi vdi phan ldm 
vi sinh vat 

Gdn trung tfnh 

Hoi axit 

Axit 

Gdn trung tfnh 

Em hay thir neu eae mdi trudng tu nhien thfch hgp eho su sinh trudng eua timg 
nhdm vi sinh vat trong bang. 

Ill SINH SAN CUA VI SINH VAT 

1. Vi khuan cd the hinh thanh cae loai bao tir nao ? Neu su khae biet giiia bao tir 
sinh san va ndi bao tir d vi khudn. Bao tir vd tfnh va bao tir hiJu tfnh d nam khae 
nhau nhu the nao ? 

2. Neu Vl du ling dung su sinh san eua vi sinh vat de phue vu ddi sdng con ngudi. 

EN PHAP KIEM SCAT SU SINH TRUONG CUA 
VI SINH VAT 

1. Dudng dung de nudi cdy vi sinh vat va dung de ngam cae loai qua. Vi sao lai ed 
the dung dudng vdi hai loai mue dfch hoan toan khae nhau ? Lay vf du vl hgp 
chdt khae cd vai trd tuong tu. 

2- Hay lay nhirng vf du vl cae yeu td vat If ed anh hudng den sinh trudng ciia vi 
sinh vat. Phan tfch kha nang sir dung mot sd yeu td vat If de kiem soat su sinh 
trudng cua vi sinh vat. 
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V VIRUT 

1- Ngudi ta ndi virut ndm d ranh gidi giira eo the sdng va vat khdng sdng. Y kien 
ciia em the nao ? 

2. Diln ngi dung phu hgp vao bang sau : 

So 

TT 

1 

2 

3 

4 

Virut 

HIV 

Virut kham 
thude la 

{Tobamo virus) 

Phago T^ 

Virut eiim 
(Influenza virus) 

Loai axit 
nucleic 

ARN 
(mgt maeh, 
2 phan tir) 

ARN 
(mgt mach) 

ADN 
(hai mach) 

ARN 
(mgt maeh) 

Vd capsit 
cd ddi xiimg 

Co vo 
bgc ngoai 
vo capsit 

Vat 
chu 

Phuong 
thirc lan 
truyen 

3. Cho so do sou : 

Su de khang ciia ca the 

Miln dich khong dac hieu 
(Hang rao sinh hgc, hoa hgc, li hgc) 

Miln djch dac hieu 
(Dap ling miln dich) 

Miln dich the dich (1) Miln dich te bao (2) 

Hay eho vf du minh hoa timg loai miln dich (1), (2). ' 

4. D ien vdo cho trd'ng thudt nguf (top hop tuD phu hop nhd't t rong 

cdc cdu sou : 

- Benh viem gan B la do mgt loai virut duge truyin chii yeu qua dudng 

- So vdi eae loai sua. hot hay sira dac ed dudng thi siia me cd rat nhilu uu diem. 
Mgt lgi the rd ret la sira me ed kha nang giiip tre chdng nhilm triing vi trong siia 
me cd nhilu loai va eae 

- Tre nhd va ngudi eao tuoi dl mdn cam vdi cae benh nhilm triing vi he thdng 
miln dich cua ho hoae hay hoae nua. 
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