MDPO01: CAU TAO VA CHU'C NANG CUA CO THE
(PHAN: SINH LY HOC)

VAN CHUYEN VAT CHAT
QUA MANG TE BAO

G B6 mon: Cham séc sac dep ThS.BS. Tran Thuy Liéu
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MUC TIEU HOC TAP

Trinh bay dwogc dac diém cau truc - chirc nang cua mang té bao

Giai thich dwgc mdt so hinh thirc vin chuyén cac chat qua mang té bao

Trinh bay dwoc co ché tao ra dién thé ciia mang té bao
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1. PAC PIEM CAU TRUC-CHUC NANG CUA MANG TE BAO

[ LOP LIPID KEP CUA MANG TE BAO }
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Dac diém cau truc:
- Méng, mém mai
- Cac phan tir PL va cholesterol: moi phan tir ¢6

hai dau: wa nwéc va ki nuwéce

Pic diém chire niing:
Chi cho chat hoa tan trong Li di qua (Khdong

cho chat hoa tan trong nwéc di qua - trir nwéc)

J




1. DAC DIEM CAU TRUC-CHU’C NANG CUA MANG TE BAO

[ CAC PROTEIN CUA MANG TE BAO } Ban chit

Chii yéu 1a glycoprotein

* Pro xuyén mang:
- Nam xuyén suot bé day MTB
- Vai tro: 1a 1 pro mang; or 1 kénh véin chuyén; or
mét cai bom; or 1 receptor. Van chuyén cic chat

Cac soi chat

T AR dinh dudng, cic ion va nuéc

* Pro ngoai vi (ria/bam mang):
- O miit trong mang, gin véi pro xuyén mang

- Vai tro: co hoat tinh enzyme

- Protein

L xuyén
- Elar At tr
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CAC GLUCID (CARBONHYDRAT)
CUA MANG TE BAO

Tébao 59

Ngoai bao Oligosaccharide

Thy cam thé

P2 cau tric:
- Thwong gin véi lipid or pro tao glycolipid or
glycoprotein
- Tao 40/vd glucid phit bé mit ngoai MTB (I6p
glycocalyx) - tich dién am.
- Cac 40 glycocalyx ciia cac TB lién két nhau, tao

khoi té bao

P? chirc ning:
- Receptor
- Tham gia p/uw MD

™




1. PAC PIEM CAU TRUC-CHUC NANG CUA MANG TE BAO

[ VAI TRO CUA MANG TE BAO ]

b‘ o — . M _ Phan cach cdc té bao thanh 1 t§ chire séng doc 13p
| ’ (bao vé cac cau truc va mt bén trong TB; c6 moi
co-&"} tohydrate lién hé vai cac TB khac)
P Sat L * lycolipid
Mt ngoai

mngtéio - Thuc hi€n qua trinh trao doi vat chat giira ngi bao

va ngoai bao, nham dam bdo hang tinh n¢i moi:

' CicviSoicia ot + On dinh thé tich TB
bﬂb\ 3 3 ‘;‘_‘q'uwa - Frote ,
. \ N P B 7 + Tao dién thé mang TB




P

{ VCVC qua mang TB chinh 1a vin chuyén qua: LIPID KEP VA PROTEIN XUYEN MANG

Channel Carrier proteins
protein

1. VAN CHUYEN THU PONG
(Khuéch tan)

Simple Facilitated
diffusion diffusion

“ 7N J

R w
Diffusion Active transport

Figure 4-2. Transport pathways through the cell membrane and the 2. VAN CHUYEN CHfJ D(")NG

basic mechanisms of transport.

Mot (Van chuyeén tich curc)

3. VAN CHUYEN PAC BIET
(Nhép bao va xuit bio)

Xuét bao
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- 2. CAC HINH THUC VAN CHUYEN VAT CHAT QUA MANG TE BAO




Oligosaccharide

21 VAN CHUYEN THU PONG (KHUECH TAN)

e [ CAC HINH THUC V/C THU PONG

(KHUECH TAN)

+ Khong tiéu ton ATP

+ V.chit di theo gradient nong do

* KHUECH TAN PON THUAN
(Khong can diéu kién/ chat mang)
- Qua lop lipid kép
- Qua cac kénh (khe) protein

* KHUECH TAN THUAN HOA/GIA TOC
(Can c6 diéu kién/ chit mang)

Pro xuyén mang déng vai tro 1a chat mang




" * KHUECH TAN PON THUAN (KHONG CAN CHAT MANG)

KHUECH TAN PON THUAN QUA LOP KHUECH TAN PON THUAN QUA
LIPID KEP KENH (KHE) PROTEIN

- Khuéch tan qua khe giira cac - Khuéch tin qua khe ciia cong
phan tir caa lép Li kép kénh pro xuyén mang

- Cac chat dwoe v/c ¢é dic diém: - Cac chat dwoc v/c:

+ Phai tan trong Li or c6 ban chatla Li + Hoa tan trong nuwdc (mot ) ion)

+ Nuée - + Nugr

R s ) Sw
+ Khéng tiéu ton ATP } b o 3;*'_;} LLLY /:‘:.;S:
+ V.chét di theo gradient nong dd ke \
+ Khéng can chat mang (khéng o7
can didu kién) . - % f cnom
- P R P S—

channels. Also shown are conformational changes in the protein
molecules to open or close “gates” guarding the channels.

\




~KHUECH TAN DPON THUAN (KHONG CAN CHAT MANG)

CAC YEU TO ANH HUONG PEN KHUECH TAN PON THUAN
(KHONG CAN CHAT MANG)

- Ban chat ciia chat khuéch tan: TLT véi d hoa tan trong Li; TLN véi kich thwéc - trong

lwgng phan tir

- Nhiét do: Ty 1€ thuan véi nhiét do

- Trang thai ciia mang: TLT véi s6 kénh pro ciia mang; TLN véi bé day ciia mang

- Chénh léch vé nong do/dién thé/ap suat giira 2 bén mang.
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_* KHUECH TAN THUAN HOA/GIA TOC (QUA CHAT MANG) -

. Protein i
 chitmany

Khuéch tan qua kénh protein mang

+ Khong tiéu ton ATP

+ V.chat di xudi gradient nong d¢

- Khuéch tin qua phan tir protein mang (13 pro

xuyén mang loai ko c6 hoat tinh enzyme)

- Cac chat dwoc v/c:

Cac chat hiru co (aa, glucose); mgt so ion

- Co ché: Vit chat gin vao pro mang, 1am thay doi
c.triic pro, giy mé cong kénh.
Khi cong kénh mé: vt chat sé tach khéi pro mang va

v/c sang bén kia cia mang.

A

Toc d9 KT phu thudc so lwong pro mang va nhu cau

cua co thé

¢+C5n 6 diéu Kién (phai c6 chat mang)

J




V/C TICH CUC NGUYEN PHAT
(BOM Na*- K*/ATPase)

3Mat™

Outside

Inside 2K+

2.2, VAN CHUYEN CHU PONG (VAN CHUYEN TiCH CUC)

V/C TICH CUC THU PHAT

Na* Glucose

Glucose-binding

+ Tiéu ton truc tiép ATP

+ Bom ion nguoc gradient nong dé

+ Van chuyén thong qua pro xuyén mang dong vai tro

14 bom (loai protein mang c6 hoat tinh enzyme)

+ Lay NL gian tiép tir VCTC nguyén phat
+ Dwa Na™ quay lai n¢i bao
+ Van chuyén théng qua pro xuyén mang

déng vai tro 1a chat mang (loai ko c6 hoat tinh enzyme)




" VAN CHUYEN TIiCH CUC NGUYEN PHAT
- . (BOM Na*- K*/ATPase)
Outside 3Na* PAC PIEM

+ Tiéu ton trwc tiep ATP

+ Boom Na* ra ngoai bao va bom K* vao

PRRRR -
L) nol bao
i + Pro xuyén mang vira déng vai tro la
chat mang - vira c6 hoat tinh enzyme (goi
- : la bom)
Inside 2K+ Pi

VAI TRO CUA BOM
+ Kiém soat thé tich té bao
@ + Tao dién thé nghi cia mang TB




VAN CHUYEN TiCH CUC THU PHAT

Na* Glucose

Na-bind;ﬂg Qlucnse—binding QOutside
TATTATTTTT TITTITTR
AL UL LN s

Figure 4-14. Sodium counter-transport of calcium and hydrogen
ions.

PAC PIEM
+ Dién ra sau VCTC nguyén phéat
+ Lay NL gian tiép tir g.trinh VCTC ng.phat
+ Pro xuyén mang déng vai tro 1a chat mang: vira cé vi tri gan dac hiéu v&i Na* va vira
c6 vi tri gan dac hiéu v&i chat dong van chuyén cung Na*

+ Van chuyén Na* va cac chat déong v.chuyén cung v&i Na*




Hinh thank
tuidm bao

MNwrdre va chat
hoa tan trong
tii Am biao

| Vikhuan
/" bi phan hay

Hop nhat

I¥sosome via i
Am bao

Tiéuw hda boi

. enzy m Iyvsosome
i -

Lién két voi lizoxdm L . . Amino acid
wvia acid béo

+ NHAP BAO (4m bao va thuc bao): Pé van chuyén vét chat hoa tan, cac dich 16ng qua MTB or

dé tiéu héa mét so san pham c6 kich thwéce 16n (nhu: vi khuin, mé ton thwong, bach cau, ...).

+ XUAT BAO: Pé dao thai cac sp cin b trong tui thuc bio ra khéi TB or dé bai xuit cac sp do
a TB t/hgp ra ngoai bao (pro, hormone)

.

2.3. VAN CHUYEN PAC BIET (NHAP BAO - XUAT BAO)

N




3. PIEN THE MANG TE BAO -

DPIEN THE NGHi CUA MANG TE BAO

™

Béntrong & bao Mang & bao  Bén ngoai é bao
! +

K* K* K +

K- K |

Ko K

Bom Na - K

So' d0 bom Nat/K*

- La sw chénh l1éch hiéu dién thé giira 2 bén ciia MTB khi
TB & trang thai nghi ngoi: mat trong MTB am hon mat
ngoai MTB
- Trj s6 dao dong khac nhau tuy loai TB:

+ Co van, co tim, sgi truc neuron: -90mV,

+ Than neuron: -65mV

+ Co tron, cac s¢gi TK nhd, neuron nho: -60 dén -40mV

CO CHE
+ Do khuéch tan cac ion qua kénh protein

+ Do hoat dong ctiia bom Na* - K*/ ATPase




3. PIEN THE MANG TE BAO

DPIEN THE HOAT PONG CUA MANG TE BAO

+ La su thay ddi dién thé nhanh-dot ngét khi TB bi k.thich (hoat ddng/hung phan)

+ Pién thé mit trong MTB ting nhanh va tré nén dwong hon mit ngoai MTB — phat sinh
dién thé HP (DPTHD)

+ Pé tao ra dc PTHP thi mit trong mang phai ting mirc dién thé 1én khoing 25-30mV (so
v6i lic nghi) dé dat nguéng tao PTHD

. Pha khir cyc Pha tai phan cyc
CG CHE Bén trong Mang Bé&n ngoal Bén trong Mang Bén ngoal
™S 1é bao T8 e 1 bao e
+ Phai co tac nhan kich thich .
o A X KK = i = ag cw
+ Phai dat dwgc nguwong dién thé mat Rk —— K p— <
trong mang TB i . -
] Na: Na* WaT— ,  Na* ng: Na" g Q
+ Phai ¢6 két qua hd mé kénh Na* o N i— e Ny N
MNa*
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