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Tong hop kién thic: H6 hap té bao (Chu trinh
Krebs va Chuoi chuyén electron)

HO hap té bao la qua trinh phan gidi cac hgp chat hitru co (chu yéu la glucose)
thanh cac chat don gidn hon (CO,, H,0) va giadi phéng nang lugng dudi dang
ATP. Qua trinh nay gom 3 giai doan chinh: Dudng phan, Chu trinh Krebs, va
Chubi chuyén electron. Bai viét nay tap trung vao hai giai doan cudi dién ra

trong ti thé.

1. Chu trinh Krebs (Chu trinh Citric Acid)

Chu trinh Krebs la mdt chubi cdc phan éng oxy hda-kh( dién ra trong chat nén
cUa ti thé, nham oxy hda hoan toan Acetyl-CoA thanh co,, dong thaoi tao ra céc

chat mang nang lugng nhu ATP, NADH va FADH,.

1. Vi tri dién ra

Chu trinh Krebs dién ra tai chat nén ti thé (matrix)  té& bao nhan thuc.
2. Nguyén liéu va San pham

Trudc khi di vao chu trinh Krebs, phan tl Pyruvic acid (san pham ctda dudng
phan) phai dugc chuyén hda thanh Acetyl-CoA. Quda trinh nay cling tao ra 1

NADH va gidi phéng 1 CO, cho moi phan ti Pyruvic acid.

Vi 1 phan tu glucose tao ra 2 Pyruvic acid, nén sé c6 2 phan tu Acetyl-CoA di

vao chu trinh Krebs.
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Bang tong két nguyén liéu va san pham cta Chu trinh Krebs (tinh cho

1 phan ta Acetyl-CoA):

1 Acetyl-CoA 2 CO

2
3 NADY 3 NADH
1 FAD 1 FADH,
1 ADP + P. 1 ATP

Luu y: T 1 phén t glucose ban dau, chu trinh Krebs sé dién ra 2 lan. Do dd,

téng san pham tir 1 glucose 12: 4 CO,,, 6 NADH, 2 FADH,, 2 ATP.
3. Dien bién chinh cta Chu trinh Krebs

Chu trinh Krebs la mét chudi phan Gng phuic tap, c6 thé tdm tat qua cac budc

chinh sau:

1. Khéi dau: Phan t( Acetyl-CoA (2 carbon) két hop véi Oxaloacetate (4
carbon) dé tao thanh Citrate (6 carbon).

2. Oxy héa va khir Carboxyl lan 1: Citrate bj bién d6i va oxy héa, gidi phdng
1 phén ti CO,, dong thai khir 1 NAD™ thanh 1 NADH. Hop chéat con lai 1& mét
phan t& 5 carbon.

3. Oxy héa va khir Carboxyl lan 2: Hgp chat 5 carbon ti€p tuc bi oxy héda,
gidi phéng 1 phan tu CO, va tao thém 1 NADH. Hgp chat con lai la mot phan

tr 4 carbon.
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4. Tong hop ATP: Phan tl 4 carbon trai qua mot loat bié€n déi, gidi phdng du
nang lugng dé téng hop 1 phan t& ATP tir ADP va P. (phosphoryl héa mic d6

co chat).

5. Tai tao Oxaloacetate: Phan t 4 carbon tiép tuc bi oxy héa, taora 1 FADH2
va 1 NADH. Cudi cung, Oxaloacetate (4 carbon) dugc tai tao dé bat dau méot

chu trinh méi véi mot phan tur Acetyl-CoA khac.

Il. Chuoi chuyén electron (Electron Transport Chain - ETC)

Day la giai doan cubi cung va cling la giai doan tao ra nhiéu ATP nhat trong qua
trinh ho hap té bao. Tai day, nang lugng dugc luu/ trit trong cac phan t& NADH
va FADH,, (tao ra tir dudng phan va chu trinh Krebs) sé& dugc chuyén doéi thanh

nang lugng ATP.
1. Vi tri dién ra

Chudi chuyén electron dién ra tai mang trong cua ti thé. Mang nay cé dién
tich 16n do gap nép tao thanh cédc mao (cristae), chra nhiéu phic hé protein

can thiét cho qua trinh.
2. Thanh phan

Chubi chuyén electron bao gom nhiéu phic hé protein va cac phan t& van

chuyén nhé:
e Phuc hé 1 (NADH dehydrogenase): Nhan electron tu NADH.

e Phuc hé Il (Succinate dehydrogenase): Nhan electron tu FADH,,.

e Phurc hé Il (Cytochrome bcl complex): Van chuyén electron.
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e Phurc hé IV (Cytochrome c oxidase): Van chuyén electron dén oxygen.

e Ubiquinone (Q) va Cytochrome c (Cyt c): Cac phan t& van chuyén

electron di déng, két néi cac phuc hé protein véi nhau.

e ATP synthase: M6t phic hé enzyme dac biét, hoat dong nhu mét doéng co

quay dé téng hop ATP.

3. Hoat déng va Co ché héa tham (Chemiosmosis)

Qua trinh téng hgp ATP & giai doan nay tuan theo co ché héa tham, dién ra qua

cac budc sau:

1. Nhuong electron: Cac phan t& NADH va FADH, tu cac giai doan trudc di
chuyén dé&n mang trong ti thé va nhuong electron (bioxy hdéa). NADH nhuong

electron cho phtc hé |, con FADH, nhuong cho phirc hé Il

2. Chuyén electron: Electron dugc chuyén ti phiic hé protein nay sang phuc
hé protein khac trong chubi (tr mic nang lugng cao dén thap haon). Nang

lugng dugc gidi phéng tir tir qua moéi bude chuyén.

3. Bom proton (HT): Nang luong gidi phdong tir dong electron dugc cac phuc
hé I, lll, va IVt dung dé bom cac ion HY tir chat nén ti thé ra khoang gian
mang. Diéu nay tao ra su chénh léch ndéng dé H* va dién thé qua mang

trong, goi la gradient proton (luc van dong proton).

4. Tong hop ATP: Gradient proton tao ra mot thé nang I6n. Cac ion HT ¢cé xu
hudng khuéch tan trd lai chat nén ti thé. Chung chi c6 thé di qua kénh
protein dac biét 13 ATP synthase. Dong chady cla H* qua ATP synthase

cung cap nang lugng lam cho enzyme nay quay va gan két ADP vdi P, dé tao
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thanh mot luong 16n ATP.

4. Vai tro cua Oxygen

Oxygen la chat nhan electron cudi cung trong chuoi chuyén electron.

e Sau khi di hét chudi, cac electron c6 mic nang lugng thap sé két hop véi céc
ion HT va nguyén t& oxygen.

e Cong thic:0, + 4e” + 4HT - 2H,0

e Néu khbng cé oxygen, chubi chuyén electron sé ngirng hoat dong vi khong
c6 noi dé "dé" electron cudi cung. Cac phan td NADH va FADH,, sé khéng thé
bi oxy héa trd lai thanh NAD™ va FAD. Diéu nay sé lam ngung tré ca chu trinh

Krebs va qua trinh hé hap hiéu khi néi chung.

IlIl. Tong két hiéu suat nang luong

Qua trinh oxy héa hoan toan 1 phan t& glucose qua hdé hap hi€u khi tao ra mét
luong 16n ATP. Hiéu suat cé thé thay dai tuy thudc vao loai té€ bao va diéu kién

cu thé.
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2 ATP (truc tiép) 2 ATP
Puong phan

2 NADH ~ 3-5 ATP
Oxy héa Pyruvate (x2) 2 NADH ~ 5 ATP

2 ATP (truc tiép) 2 ATP
Chu trinh Krebs (x2) 6 NADH ~ 15 ATP

2 FADH, ~ 3 ATP
TONG CONG ~ 30-32 ATP

Ghi chu: Hiéu suat chuyén déi tr NADH va FADH,, sang ATP khong phai la mot
con s6 c6 dinh. Thuong 1 NADH tao ra khoang 2.5 ATP va 1 FADH, tao ra

khoang 1.5 ATP.
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