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Chuang I: Sinh ly t€ bao

Thanh phan hoa hoc cua té bao

Cau truc té bao thuc vat

Pac tinh vat li va hoa keo cua nguyén sinh chat
Su’ xam nhap nuoc vao té bao

Su xam nhap chat tan vao t€ bao
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1. Thanh phan hoa hoc cua té bao
1.1 Ham lucong va thanh phan cac chat

Vegnatxki: t€ bao song chlra cac nguyén to cé mat trong tu
nhién (93 nguyén to).

Pa dang nguyén t6 trong t€ bao cling da dang nhu' tu’ nhién

Vé ham lugng, té bao co: 85% nudc; 10% protein; lipid 2%;
0,4% ADN; 0,7% ARN; 0,4% cac chat hitu cd khac va 1,5%
cac chat vo cd khac.

Udc tinh tuang doi: cr 1 phan tir ADN co 44 phan tr ARN, 700



1.2. NuGc trong té bao va
trong cd thé thuc vat

e Nudc tu do chiém tGi 95% lugng nudc trong té
bao

e Nudc lien ket chi chiém khoang 5-10%




Su' lién két thuan nghich gilra cac pt nuGc
trong tu nhién va trong cay

(&) Correlated configuration (B} Random configuration

H)




1.3 — Protein

e Ty I€ sO nhom amin (-NH,), s6 nhom carboxyl (-COOH)
khac nhau, nén khi tao thanh mach lién ket peptit so
nhom -NH, va -COOH con lai khac nhau. Tuy thudc vao
pH cua moi tru’dng ma mach peptit the hlen tinh acid
yéu hay tinh kiém yéu (tuy thudc vao so goc tu’ do cua -
COOH va -NH, phan ly)

o Dlem dang dién (Pl hodc pK): la pH moi truéng ma & do
sO goc carboxyl va amin phan t&r bang nhau, phan tor
trung hoa vé dién tich.
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1.3 — Protein

e Cau lien ket
Cac nhom trén mach nhanh cua poly peptit co nhiéu dang:
mach hydro carbon thang hodc vong, -SH, -OH, -COOH, -

NH2, .... Cac nhdm nay cd thé lién két vSi nhau bang nhiing
lien két khong bén virng tao thanh cau lien két.

Cau lién két giup cho phan tu protein bén virng han trong
moi trudng phu hdp. Tuy nhién lién két nay khong bén
viing, nhat l1a khi mdi trudng thay doi (nhiét do, ap suét,
nong do dung dich moi trudng)
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2. Cau truc va chuc nang té bao thuc vat
2.1 SO do to chuc té bao thuc vat

Cac yéu to cau
tric:

Nhan, Ty thé,
Lap thé

TE BAO THUC VAT

NGUYEN SINH CHAT
Quyét dinh su’ trao ddi chéat

Hé thdng mang: Cac vi thé:

Mang ngoai chat, Ribosom,
mang noi chat, golgi,
mang IuGi noi peroxysom,
chat, mang nhan

KHONG BAO
Quyét dinh su trao
doi nudc

Dich ndi chat:
chat léng trong
nguyén sinh
chat




So do to chirc té bao
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Ch{'c nang cua té bao
Xay dung khdi ciu trdc dé hinh thanh md va cg quan

Cé ca cdu che chdg dé tu bao vé déi véi cac yéu to
bén ngoai

Cé chirc nang déc 1ap — ¢ thé ton tai trong diéu
ki€n nuoi cay thich hdp

Cé thé sir dung nguyén liéu dudng dé tao ra nang
lugng nham duy tri hoat dong song cla té bao

Chira day du cac thong tin di truyén, cd thé tu sao
chép hay tuong tac vai cac té bao khac dé hinh

thanh cac t chifc cd quan da bao ‘



e (o tinh toan nang

tao ra 1 co thé thuc vat hoan chinh tir 1 té bao riéng I¢




Cau truc va chir’c nang sinh ly cua té bao TV

2.1.1 Vo/vach (wall) te bao

Vach th( cap (secondary wall-SW)

Vach s cap (primary wall-PW)

Ban gilra (middle lamella-ML)
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g khoang

» Thanh thad cédp

» Thanh sd cap

» DBan gita -

Pinh hudng khac nhau cua cac sdi cellulose
trong thanh phan t€ bao thuc vat



Hinh: Vach té bao

— Middle lamella

: "\ Lalhdione ol
\'b«u rornbiare

Nemucelhdonn

Primary wall

Secondary wall

Plasma membrane



LAp so cap (Primary wall- PW):

Chu yéu la cellulose (1 phan tu cellulose co 3000 phan tu
glucose),

Cac phan tu cellulose lién két lai vGi nhau tao thanh sgi
microfibrills; moi sgi fibri c6 ¢ = 5 — 12nm va chdra 50-60
phan tu cellulose,

Ngoai ra, con chira hemycellulose va pectin (nguyén liéu
chinh cua ban gilra).

Cdu tric hod hoc ctia Cellulose



LAp thir cap (Secondary wall- SW):

Khi t€ bao khong I8n nira thi bat dau hinh thanh SW tior PW
theo hudng vao phia trong t€ bao.

SW chua 45% cellulose, it hemycellulose hon PW; SW chua
nhiéu lignin (35%) theo trong lugng kho cua mo go (T6 hgp
cellulose vdi lignin la cd sG cla su’ phat trién cta go).

v" Vach t€ bao giup cho t€ bao gilr vitng dugc hinh thai.

v Tham gia vao qud trinh trao doi chat (cd nhiéu nhém —
COOH cua uronic, pectic... nén deé tich dién am).
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Lop gitra (Middle lamella - ML)

e Hinh thanh khi t€ bao phéan chia. C6 nhiém vu gan két
cac té bao vdi nhau

e Thanh phan cau truc chu yéu la pectin (pectat canxi).

Pectat canxi nhu la chat “xi mang” gan cac té€ bao vdi
nhau thanh mot khdi virng chac

Khi qua chin, pectat canxi bi phan huy nén cac t€ bao rai
nhau ra va qua mém di.

Trong ky thuat tach t€ bao tran (protoplast), dung
enzym pectinase = phan hdy vach t€ bao, mat su’ gan
két cac té bao trong md = tao nén cac té bao tran
khong co vach té be




Chirc nang cua vach té bao

e Bao boc, bao vé cho hé thong chat nguyén sinh bén
ugelgle

e Chdng lai ap luc cua ap sudt tham thau do khdong bao
gay nen.

Nhirng bién doi cua vach té bao

e Hoda go, hda ban va hda cutin

e Hoa g 0 (nhu mo dan truyén): do cac I6p cellulpse
ngam hdp chat lignin lam cho vach té€ bao rat ran chac

-



e Hoa ban (mo bi, I6p vo cu... ) (khoai tay, khoai
lang...): ngam cac hgp chat suberin va sap =2
khong tham nudc va khi = ngan can qua trinh
trao do6i chat va VSV xadm nhap > trang thai ngu
nghi sau cua cu, hat.

e Hoa cutin (biéu bi ctia 14, qua, than cdy...): thdm
thém t& hgp cla cutin va sap > khdng thdm nudc
va khi = che chd, han ché thoat hai nudc va ngan
can VSV xam nhap...
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2.1.2 Khong bao (Vacuole)
Hinh thanh khi t€ bao trudng thanh tu nhirng tui nho

v' Khéng bao chlra san pham trao doi chat: Acid hitu
cd, acid amin, protein hoa tan, alcaloid, glucosid, sac
t0 hoa tan trong nuGc (Anthocyanin).

v Trong khdng bao chira dich bao, vira la san pham
cua trao doi chat vua tham gia tich cuc vao qua trinh
trao doi chat.

v Ap suét thdm thau cua dich bao rat can cho qud
trinh hut nuGc cling nhu trao doi chat noi chung.
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Hién tugng co nguyén sinh (CNS)

CNS 16i (do
nhdt CNS
thap)

CNS 16m
(d6 nhét
CNS cao)









2.1.3 Chat nguyeén sinh
Co 2 phan :
v, Cd quan tur

v Cdo chat



Co quan tu

Nhan (Nucleolus) * Cau tryc: hinh tron, bau duc 7-8 my, thanh
vach co hai I8p, c6 nhiéu Io trong. Trong nhan co chlra
chromatine (DNA & RNA).

* Chirc nang: chuong trinh hoa su tdng hop protein dac
hiéu va tham gia vao quang hap.

Lap thé (Plastid): 3-4 dén 15-20 p. Bang chu y la luc lap, chira
chlorophylle ti€n hanh chutc nang quang hop.

Ty thé (Mitochondrion) hinh cau hodc hinh que 1-5 p. Ty thé cé
cau tao mang kép, la trung tam nang lugng cua té bao.

Vi thée (Ribosome) : kich thuGc siéu hién vi 150-350 A°, cdu tao




Té bao chat/nguyén sinh chat (Cytoplasm)

Cau tao: dj thé, cé ngoai, trung va ndi chét.
Cau truc dién hinh la cau truc mang.
Cau truc mang tao nhiéu tiéu khu vuc.

‘- 75 — 90 A —>»



Thanh phan hoa hoc cua chat nguyén sinh

Nudc 85%
Protein 10%
DNA 0,4%
RNA 0,7%
_ipid 2%

Chat hitu co khac 0,4%




e Nudc la dung moi ly tudng, hoa tan dugc nhiéu chat. Co kha
nang phan ly thanh H* va OH-

H
o (OH +H*-0_-— ).
( < )
e Dang nudc: tu do va ket hdp

> Nudc két hgp tham thau (nudc bi ion gilr lai)
> Nudc két hdp keo (bao quanh cac hat keo hoac micelle keo)

e Nudc tu do dugc lay di boi dung dich dudng 30% sau 2 gio
Nudc bao quanh cac hat keo bdi luc hut tugng du’dnglOOOatm
khong bbc hai & 100°C, khdng dong ddc & 0°C, khdng hoa tan
cac chat.

e Nudc tu do: phan anh hoat tinh
e NudGc két hdp: phan anh tinh bén virng.

ﬁ
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- Mang sinh hoc la I8p dai lipit, thé kham, di dong
Vi tri mang membrane

e Cac mang khac nhau:
mang ngoai chat (boc quanh NSC), mang noi
chat (boc quanh khong bao), mang nhan, mang
ti th€, mang lap thé, mang lugi ndi chat, do
nhiéu don vi mang cd so tao thanh.
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Vai tro cua mang membrane

Quyét dinh su’ xam nhap cac chat vao hoac ra khoi té bao
Quyét dinh tinh tham chon loc, m6t dac tinh quan trong;
Quyét dinh dién thé mang sinh hoc;

Tham gia qua trinh tao nang lugng duGi dang ATP;

Nhan biét cac chat can thiét hodc khong can thié€t cho té bao;

Mang sinh hoc cé kha ndng tu han gan vét thuong;

- N \ L,




Van chuyén nwédc qua membrane

\
pcxl

Membrane
bilayer
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Nguyén sinh chat

e Mang ngoai chat va mang noi chat: gidi han khoi noi chat
trong tb dudc bao bdi loai mang membrane. Sat vo t€ bao
la mang ngoai chat (plasmalem); sat khong bao la mang
noi chat (fonoplast); & gitra la khoi trung chat (mesoplast).

e Mang ngoai chat co ty € lipit it han, nhung giau protein
nén kha nang hap thu cac chat tan trong nudc manh.

e Mang noi chat ngheo protein, nhung giau lipit nén han ché
mot sO chat di vao khong bao. Chinh vi vay khoi trung




3. Pac tinh vat li va hoa keo cua NSC
3.1. Pac tinh vat li (16ng, nhét, dan héi)

e 3.1.1 Tinh long

Nguyén sinh chat cd tinh nira dac, nua long.
Phan dac la do cac bao quan nam trong cac khoi
chat long, thanh phan chu yéu la nuGc hoa tan
cac chat,

vi tinh l[6ng manh han nén nguyén sinh chat co
kha néng chuyén dong.

m




Cac kiéu chuyén dong cua NSC




3.1- Pac tinh vat li

3.1.2 Tinh nhét

Tinh nhét la do su’ hoa tan cua protein, acid nucleic va 1 so
chat hitu co.

P06 nhét cua nguyén sinh chat thap chi khoang 10-18
centropi (han nudGc 10 lan), nhung thap nhiéu so vGi
nhirng chat co do nhét cao nhu glixerin, dau béo (xap xi
100 centropi)

Pd nhdét t&€ bao vira phan anh cudng dd trao doi chat cla

diéu kién b



3.1- Dic tinh vat li
3.1.3 Tinh dan hoi

La nhd hé thdng mang trong té bao co tinh dan
hoi cao.

Trong NSC co loai protein co tinh dan hoi kha cao,
protein nay lién két vdi mang ngoai chat. Tinh
dan hoi phan anh kha nang linh hoat cua chat

m



3.2- Pac tinh keo cua nguyén sinh chat

e Keo la trang thai do 2 tudng (fa) vat chat khong
tron lan vao voi nhau, ban than moi tudng (fa) van
gilr nguyén ban chat cua minh.

e Trang thai keo dat dugc khi kich thuGc cua hat
phan tan (tuodng ran) co dudng kinh 1- 200 nm.
Poi voi keo nguyén sinh tudng phan tan la cac hat
protein, acidnucleic, gluxit... con tudng lién tuc la
nuGc.

e Hat keo nguyén sinh co tinh ua nuGc cao, thudng
goi la hé keo ua nudc.
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Cau truc hat keo va I6p hap thu . ® -

e G giUra la nhan keo co dién tich, xung quanh la
cac ion hap thu tinh dién va I6p phan tir nudc
bao boc.

e Hé keo NSC c¢ tinh ua nudc rat cao nhung lai
dé bi bién tinh do nhan keo chu yéu la protein.

e Tac nhan nhiét do, anh sang, cac chat doc...
déu anh hudng dén hé keo, nhung quan trong
nhat la pH cua moi truéng.

ﬁ






Tinh chat hoa keo cua chat nguyén sinh

e Chat nguyén sinh la mot dung dich keo ua nudc rat
manh = hut trueng rat manh = dong luc hut nuGc cua
té bao.

e Tuy theo muc do thuy hoa va kha nang hoat dong ma
chat nguyén sinh ¢ trang thai: sol, coaxevac, hoac gel.

+ Trang thai sol: cac hat keo phan tan dong déu va lién
tuc trong nudc = nguyén sinh chat rat linh dong va co
hoat ddng s6ng rat manh, cac qua trinh trao doi chat
xay ra thuan Igi nhat (giai doan cay con non, hoac luc ra
hoa)
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+ Trang thai coaxecva: nhu dung dich keo dam
dac (cay 6 tudi trudng thanh dén gia, hoat dong
song cua chung giam dan).

+ Trang thai gel: Keo nguyén sinh chat chuyén
sang trang thai ran.

- Té bao, mO va cay J trang thai gel la trang thai
tiém sinh, trang thai ngu nghi (hat giong, cu
giong, hay choi ngu dong...) co kha nang hut
nudc rat manh.

TUy theo diéu kién va hoan canh cu thé, 3 trang
thai keo cd thé chuyén bién cho nhau

'——wv‘



Su bién doi trang thai keo NSC

e Sol < > Coaxecva < s Gel
+ H20 - H20




a. Trang thai sol: Cac hat b. Trang thai coaxecva: a. Trang thai gel. Cac
keo phan tan dong déu Nhiéu hat keo chung hat keo tao thanh chubi
trong chat nguyén sinh nhau mét mang nudc cb cau tric vong lap thé

Hinh 1.7. Cac trang thai ctia keo nguyén sinh chat
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3.4. SuU xam nhap nudc vao te bao
o Co ché tham thiu

P = RTCi

P: &p suat thdm thau cua dung dich (atm)
T: nhiét do tuyét doi (t° + 273)
C: nong do dung dich (Mol/lit)
R: hang so khi = 0,082
i: mUc do diénlyvai=1+a(n-1)
a: hé so dién ly
n: sO ion hinh thanh khi phan tu phan ly, vi du NaCl co

m



Sw hap thu nwéc cia té bAo (thim thiu):
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Tuong quan gitta S, Pva T

Hién tugng co va phan co nguyén sinh.

Nam trong mot ca thé hoan chinh — su’ hdp thu nudc clua té bao
chiu anh huéng cta nhiéu yeu to va dacbiét rat can nang lugng.



Su’ hap thu chat
tan (tinh tham):

Su' xam nhap chat tan
vao trong t€ bao la
moét qua trinh sinh ly,

hoat dong can nang
lugng.

Su hap thu chat tan
mang tinh chon loc ro
rang




M6i trudng dinh duBng sau thdi gian co su thay doi
vé nong do cac chat.

bieu nay co nghia la cac chat di vao t€ bao khong
thu dong, ma la chu dong co chon loc.

Nong do chat tan & trong dich bao khong giong nong
do chat tan ¢ ngoai moi truong la mot chi’ng minh
cho tinh chon loc cua té bao.

-



- Co ché huat truong

e Hut trudgng la su hdt nudc hoac chat long khac
kem theo su tang Ién dang ké veé the tich

e Do su thuy hoa cua keo nguyén sinh tu trang
thai gel sang trang thai sol. Keo nguyén sinh ¢
trang thai gel rat hao nudc nén kha nang hut
nuGc rat manh.

e Do su’ xam nhap nudc vao cac mao quan gilra
cac vi sgi xenluloz trong vo té bao

ﬁ



3.5. Su trao doi chat tan cua té bao
thu'c vat

3.5.1. Ca ché thu dong (khong can nang lugng):
Khuyéch tan
Protein kénh T

. A ~  Khuyech tan co ho trg

Protein van chuyen

3.5.2. Cd ché chu dong (can nang lugng)
Protein bom (sG cap)

Protein van chuyén th( cap

Symport (2 chat cung chiéu




Su’ xam nhap chat tan vao té bao

Transported molecule

O O

Channel
protein

W
khuyéch tan
>

khuyéch tan thy ddng (khéng
can figu t8h néng Idng)
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Cac yéeu to anh hudng den su’ xam nhap cac
chat vao té bao

Khemem e tati ronslingd

“Uehere = tan ronsnuoe

e Anh hudng clia nhiét do 1én tinh thdm.

e HE sO nhiét cua tinh tham khoang 2-4 (Q10 = 2-4).

o Khi t& bao bi ton thuang hodc chét tinh thdm chon loc bi
mat di anh hudng cua trang thai sinh ly dén tinh tham

—



Su’ xam nhap cac chat vao té bao?

Khuyéch tan vin chuyén tich eye




