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LOINOI DAU

Cuon sach “B6i dudng hoc sinh gioi Hoa - Sinh té bao” danh cho d6i tugng hoc sinh 6n
thi chuyén, 6n thi hoc sinh gioi va giao vién day chuyén tai cac truong THPT chuyén va khong
chuyén trén ca nwdc. Cudn sach gom hai phan chinh

 Phan Ly thuyeét:

- Hda Sinh.

- Sinh hoc Té Bao.

« Phan Bai tap:

- Bai tap tuwong ing tirng phan.

- Bai tap ty giai.

- De.

Vi sy phat trién khong ngirng cia khoa hoc ma trong d6 Héa sinh hoc va Sinh hoc Té Bao
1a mét trong cac linh virc phat trién manh nhat; da dat dugc nhiéu thanh tyu bd sung thém kho
tang khoa hoc phong phua ciia nhan loai. Chinh vi vay, hy vong cudn sach nay c6 thé sé bo sung
nhitng tri thitc mdi, nhitng dan liéu méi cia khoa hoc trong nhitng ndm & tré lai day. Viéc ting
thém phan kién thirc vé Tin hiéu té bao — Diéu hoa — Apoptosis sé mang lai nhimg kién thirc kha
sau, ban doc nén doc nhiéu tu liéu khac nhau dé dugc hiéu tuong tan hon.

Phan 16n ndi dung trong cudn sach dugc tham khao tir nhiéu sach nuedc ngoai, chu yéu la
Molecular cell biology - Lodish; Molecular biology of the cell - Alberts va Lehninger principles of Biochemistry
— Lehninger. Phan bai tap dugc trich tir nhiéu nguén khac nhau (Pé thi HSG Quéc gia, IBO, USA
Biology Open exams, British Biology Olympiad, Victorian Certificate of Education...). Trong tai
liéu nay, toi con trich dan tir mot s8 dé tai, chuyén dé bai giang, bao cdo khoa hoc ctia nhiéu tac
gia. Do chura c6 du thong tin va thoi gian tim hiéu vé chu nhan cta cac dé tai va chuyén dé nén toi
rat mong nhan dugc sy thong cam tir quy vi. Toi xin chan thanh cam on.

Téi tin tuwéng rang, cudn sach nay khong nhirng 1a mot tai liéu tham khao hiru ich cho ban
doc ma con la tai liéu giang day va hoc tap cho dong dao giao vién, sinh vién va hoc sinh dam
mé sinh hoc. Du d rat ¢8 gang trong viéc bién soan, nhung khong thé tranh khoi nhimng sai sot
trong ca ndi dung va trinh bay, t6i rat vinh dy khi nhan dugc sy dong gop y kién tir ban doc dé
toi co thé bd sung, sira chira va hoan thién hon trong cac tai ban tiép theo. Moi y kién dong gop
xin guri vé dia chi email: nguyentanthanh. hnue@gmail.com.

Tac gia






LOI CAM ON

Trong qua trinh soan sach, d6 la khoang thoi gian dai hon mét nam. Téi nhan dugc sy giup
d6 va hau thuan vo cung lon tir B§ mon Hoa Sinh Té Bao, Khoa Sinh hoc, Truong Dai hoc Sw
pham Ha N¢i. Déc biét, nguoi Téi mudn giri 101 cam on chan thanh va sau sac nhat 1a TS. Pao
Vin Tan - Truong B6 mon. Vai kinh nghiém lau ndm & ca cuong vi giang vién va nha nghién ciru,
Thay da giup do t6i rat nhiéu trong viéc truyén lira, truyén dam mé, cho t6i thay dugc céi hay
ciia Héa Sinh T€ bao, cho tdi cam gidc moi khi 1én bd mén nhu dugce & nha. Dong thoi, nhiéu
nam giang day dgi tuyén IBO (International Biology Olympiad) va I]SO (International Junior Science
Olympiad), d&ay 1a mot 1gi thé vo cuing 16n va 1a kinh nghiém cho t6i linh hgi ca vé hoc thuéat l1an
ky nang. Thay con chi t6i vé timg nét, danh nhirng budi dn trua dé say sua hoan thién nhirng
hinh anh ung y nhat va co thé toi ty hao vi cudn sach nay dén 90% hinh vé la déu do t6i va Thay
vé lai. T6i cam on Thay rat nhiéu.

T6i cling xin guri 101 cdAm on chan thanh dén thay (c6) va cac anh (chi) tai Phong thi nghiém
Héa sinh — Té¢ bao, Chj Khong Thu Hién, Chij Diém Thj Thay Dung, em Tran Quang Minh (THPT
chuyén Thdi Nguyén), Tran Minh Toan (THPT chuyén Lé Quy Pén Da Ndng). Moi ngudi da
giup 4o toi rat nhiéu trong qua trinh viét ban thao va hoan thién sach.

Chiic thanh cong!



DANH MUC CAC TU VA CHU VIET TAT

Tir viét tit | Nghia tiéng Viét | Nghia tiéng Anh
ACTH Hormone vo thugng than 4 Aderenncnrticntmphic hormone
APC/C Phirc hgp xuc tién ky sau Anaphase promoting complex/cyclosome
ATP Adenosine triphosphate :Adenosine triphosphate
cAMP AMP vong | Cyclic AMP
CAP/CRP |Protein hoat héa bai chat dj hda Catabolite activator protein
CDK Enzyme kinase phu thugc cyclin Cyclin dependent kinase
CK Cytokines | Cytokines
CML Ung thu bach cau dong tuy | Chronic myelogenous leukemia
CREB Yéu t6 phién ma di djng | CAMP response element-binding protein
DAG Chat truyén tin thir cdp DAG | Diacylglycerol
DISC | Phtrc hop tin hi¢u diéu dan sy chét | Death inducing signaling complex
DNA | Acid deoxyribonucleic | Deoxyribonucleic acid
E Enzyme | Enzyme
E2F | Yéu phién ma diéu khién sy biéu hién E2 promoter binding factor
EF Yéu t0 kéo dai Elongation factor
FGF Yéu t3 tdng trudng nguyén bao sgi Fibroblast growth factor
FI Uc ché phan hdi Feedback inhibition

| GABA Acid Gamma amino butyric Gamma amino butyric Acid
GAP | Protein ting t6c GTPase | GTPase accelerating protein
GP Phosphoryl héa glycogen Glycogen phosphorylase

| GPCRs Thy thé G-protein G-protein linked receptors
GPK ]Glycogen phosphorylase kinase Glycogen phosphorylase kinase

|gRNA RNA chi duong Guide RNA

GS Glycogen synthesis | Glycogen synthesis

I Chat wrc ché | Inhibitor

IAPs Protein rc ché chét theo chwong trinh | Inhibitor apoptosis proteins

IF Yéu t6 bat dau | Initiation factor

P Chat truyén tin thi cap IP, | Inositol triphosphate
|mRNA RNA thong tin |Messenger RNA
| PDGF Yéu t0 tang trudng tiéu cau Platelet field gel electrophoresis
PKA Protein kinase A Protein kinase A
| PKC Protein kinase C Protein kinaseC

RE Yéu t6 tach Relase factor

RNA | Acid ribonucleic Ribonucleic acid

rRNA | RNA ribosome Ribosomal RNA

RTK Thu thé tyrosine kinase | Receptor tyrosine kinase

S [Co chat subtracte

siRNA RNA can thi¢p kich thuoc nho Smail interfering RNA

TOM Hé thong van chuyén mang ngoai ty thé Translocase, outer mitochondrial
tRNA RNA van chuyén Transfer RNA




KHAI QUAT

Héa Sinh hgc la nganh khoa hoc nghién cttru dén ciu tric va qua trinh héa hoc dién ra trong
co thé sinh vat. Pay la mon hoc giao thoa gitra hda hoc va sinh hoc, ma phan 1on 1a linh vyc sinh
hoc té bao, sinh hgc phan tir va di truyén. Dong thoi, ddy 1a mon hoc tién quyét dé di sau vao
giai quyét van dé va co y nghia dac biét quan trong vdi y dugc ciing nhu cong nghé sinh hoc.

Hoa sinh hgc dugc chia thanh 2 thé loai: hda sinh tinh va hda sinh dgng, d6 ciing la thua ty
phan héa sinh trong cudn sach nay.

< Hoa sinh tinh gom hai chuong: Enzyme va Cdc hgp chat hitu co.

- Chuong I: Sy ton tai cuia cac enzym da dugc biét dén trong gan hai thé ky. Mot so cac
nghién ciru sdm nhat dugc thyc hién vao ndm 1835 béi nha héa hoc nguodi Thyy Dién Jon
Jakob Berzelius, ong da goi ching la héa chat xuc tac. Mai cho dén ndm 1926, enzyme tinh khiét
nhat dau tién thu dugc, thyec hién bdi James B. Sumner (Giai Nobel Y hoc nam 1947) tir Pai hoc
Cornell. Cac té bao song la mét bixc tranh da mau sic cia hoat dong sinh hoa to 16n dugc goi la |
sy trao ddi chit. Day 1a qua trinh thay d6i héa hoc va vat ly dién ra lién tuc trong sinh vét song.
Xay dgyng mo mdi, thay thé mo cii, chuyén d6i thirc dn thanh nang lugng, xir ly chat thai, sinh |
san - tat ca cac hoat dong ma chung ta mé ta la “cudc song”. Sy ton tai ciia enzyme duong nhu
gitip moi thiz tré nén dé dang hon, bdi tron va kich hoat tit ca cing hoat doéng. O chuong nay,
ching ta sé khai quat don gian nhit thanh phan ciu tric, chitc ning va mét s§ tinh chat cha
enzyme cing nhu cac nhan t6 anh hudng dén enzyme. Cudi cung, sé c6 mt cau chuyén kha thi
vi vé enzyme, vé si chuyén hoéa va cudc song.

- Chuong II: Trong chuong nay, ching ta sé dwgc gidi thiéu vé tinh chat va dac tinh sinh
hoc cua protein, carbohydrate, lipid va acid nucleic. Xac dinh cac thanh phan tao nén nhirng cau
triic 16n hon phén tit, mé ta cach 1ap rap, quan sat khéng gian ba chiéu, cing véi d6 1a vai trd
cua chung trong sy song sinh vat.

< Hoasinh dong gom hai chuwrong: Trao d6i Saccharide, Lipid va Tong hgp DNA, RNA, Protein.

- Chuong III: Tat ca cac sinh vat song déu can cung cap nang lugng lién tuc séng sét, hodc
tir sit hap thy ndng lugng anh sang hodc tr ndng lwgng héa hoc tiém nang (nang lugng dwoc
lwru trix trong chat dinh dudng phan t). Trong chuong nay, ching ta sé xem xét cach cac té€ bao
san xuat ning lugng tir thyc pham, thuong & dang ATP. Théng qua cac nguyén tiac chung clia
bién d6i ning lugng trong t&€ bao, va minh hoa cac nguyén tac nay bang cac con duong dj hoa
cua glucose trong sy hién dién hodc vang mit cia O,. Dong thoi, gidi thiéu vai tro cta lipid
trong cung cap nang lugng va du tri cho sinh vat, xay dyng mdi quan hé trong con duong trao
d6i chat gitra lipid va saccharide.

- Chuong IV: Su tong hop DNA, RNA, Protein duong nhu la yéu td co ban dé cau thanh nén
toan hé sinh vat. Trong chuong nay, chiing ta sé dé cap nhirng nét co ban cua nhan d6i DNA, phién ma
tao RNA va dich ma cung cap protein, ban doc c6 thé tham khao nhimg cudn di truyén va sinh hoc

\phan tir dé tham khao ro va sau hon. Y




BOI DUONG HSG HOA - SINH TE BAO

\
Lipid (CeH1005)
1lE
I j i Acid lactic
Fatty acidd + glycerol -L- CeH 1008 m—;m-hddpyruvlc 4

Krebs -—+ ATP

Tém luwge phian héa sinh. (1) Vai trd cia enzyme trong chuyén héa phan 16n cac hgp hiru
co dac biét la nguon carbohydrate, nha may san sinh nang lugng ciing nhu cau tric nén té bao.
(2) MGi quan hé gitra glucose va glyceryl trong vai tro chuyén hoéa khi co thé can sir dung hoac
du trix. (3), (4) Vi 1 glucose/32ATP, glucose cung cap phan lon nang lugng va cac san pham trao
d6i dam bao hoat dgng song, hoac khi khong cé oxy, acid lactic dugc tao ra nhu mét giai phap
cho san xuat ATP tam thoi. (5) Hoat dgng phan giai va tong hgp luén dugc diéu hoa chat ché
bai cac gen va mét s6 phan tir hitru co.

Sinh hoc T€ bao la nganh khoa hoc nghién ciru vé t€ bao - vdi cac déc tinh sinh ly, cau truc,
cac bao quan nam bén trong chiing, sy tuong tac véi méi trudmg, phén chia va chét. Mot linh
vic nghién ciru gén lién vdi sy phat trién lién tuc khoa hoc, sy cai tién caa kinh hién vi da du
dé cho phép kham pha ra té bao vao thé ky XVII. Robert Hooke la nguoi dau tién sir dung kinh
hién vi d€ thyc hién quan sat khoa hoc dau tién vé t€ bao, mé ra nganh khoa hoc sinh hoc té'bao.
Nam 1665, Hooke da nghién ctru lat cit manh nat ban (mé ban - mé thyc vat bj ban héa va da
chét) nho kinh hién vi quang hoc thé so ¢6 d¢ phong dai 30 [an. Nho d6 6ng thay mé ban dugc
cau tao gom rat nhiéu 6 rong cé thanh bao quanh, xép canh nhau nhur t6 ong nén éng goi chiing
la t€ bao. Vao lic Hooke quan sat thi céc té€ bao thyc vat da héa ban va chét, chi con lai thanh té
bao nén cé dang xoang rong.

Vao nhitng ndm 1674 - 1683, khi kinh hién vi c6 4§ phong dai khoang 300 [an Antonie van
Leeuwenhoek, nha khoa hoc nguoi Ha Lan da phat hién dugc cac t€ bao nhu: vi sinh vat trong
giot nudc ao, t&€ bao mau, t& bao tinh trung dong vat. Tir quan sat nay ong da c6 két luan rang t&
bao 6 cau tao phurc tap gom mang sinh chat, té€ bao chat chira cac bao quan va nhan chir khong
chi c6 dang xoang rong nhu Hooke thay.

Trong mot thé ky sau d6, da cé nhiéu tranh luan xung quanh té bao gitra cac nha khoa hoc.
Hau hét nhitng tranh luan nay bao gom ban chat cua sy tai sinh té bao, va y tudng vé té bao
nhu la don vi co ban cua sy song. Hoc thuyét té€ bao cudi cung dugc hinh thanh vao khoang
nam (1838 - 1839), vai su dong gop cua nha thuc vat hoc Matthias Schleiden va nha ddng vat hoc
Theodor Schwann.

Hoc thuyét té bao la mdt ly thuyét khoa hoc miéu ta cac tinh chat cua té bao ciing nhu giai
thich ngudn géc ctia sy song bat ngudn tir cac té bao. Nhimg té bao la don vi co ban trong cau
triic cua moi sinh vat va ciing 1a don vi co ban cta sy sdng. Phridrich Angghen, mot nha triét hoc
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16i lac danh gia hoc thuyét t€ bao 1a mgt trong ba phat kién vi dai nhat ciia khoa hoc tir nhién thé

ky XIX (cung vdi hoc thuyét tién hoa va dinh ludt bao toan chuyén hda nang lugng). Ngay nay,
dudi anh sang cuia khoa hoc hién dai, hoc thuyét té€ bao van gilr nguyén gia tri va thuong dugc
phat biéu thanh ba ménh dé goém cac y chinh nhu sau:

1. T€bao la don vi cau tric va chire nang nho nhat cua moi sinh vat song. La cau tric co biéu
hién day du cac ddc tinh co ban cua sy song, gom 4 dac tinh chinh sau:

- Trao d6i vat chat va nang lugng.

- Sinh treong va phat trién.

- Sinh san.

- Cam ung va thich nghi.

- Ngoai ra con ¢c6 mdt so dac tinh khac cua sy song nhu: sy biét hoa té bao, sy chét theo
chuong trinh t€ bao, diéu hoa hoat dong gen,...

2. Moi sinh vat dugc cdu tao tir m¢t hodc nhiéu té€ bao. T€ bao 1a mdc phan dinh ranh gidi
gitra sy song va khong song.

3. Cac té bao chi dugc sinh ra tir té bao c¢é trudc.

,..._: nlw/f@&“'""_ £ N
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Cell death (Apopiosis)

Tom lwge phin té bao. T€ bao la don vij ciu tric nén sy song, thirc hién day du chirc nang
cua mdt thé€ gidi song thu nho nhu trao doi vat chat va nang lugng, tin hiéu t€ bao, phan chia va
chét. Tuan ty nhu vay, trong phan nay chung ta sé xem xét cau truc cua té bao (chuong V), cau
tao mang va syt van chuyeén cac chat qua mang (Chuong VI), tin hiéu té bao dam bao mai lién hé
gitta trong va ngoai maéi treong (Chuong VII), phan bao apoptosis — cell death (Chuong VIII),
cudi cung la ung thu (chuong IX).




ENZYME

I. KHAI QUAT VEENZYME
1. Khai niém

Enzyme c6 ban chat la protein (mét s6 it 1a acid ribonucleic - ribozyme), c6 tac dung xuc tac,
lam tang toc d phan img mgt cach dac hiéu. Enzyme c6 mat trong tat ca cac hoat dgng sdng cta
t€ bao, c6 day du dic tinh ly hoa ciia mgt chat xuc tac:

- Tinh dac hiéu cao: enzyme thuong diac trung cho mét phan ing nhat dinh. Vi du enzyme
urease chi xuc tac phan ing phan giai ure. M6t s6 enzyme ciing c6 tinh déc hi¢u twong doi
ching han enzyme lipase c6 kha ning thuy phan nhiéu loai este khac nhau.

- Hiéu suat xuc tac 1én: téc d phan ting ¢ thé tang 1én 10° - 107 Ian so véi khi khong c6 chat
xuc tac. Vi du enzyme catalase xuc tac phan tng H,O, 2 H,O + O, chi trong mot giay trong khi
vai chit xuac tac Fe thi can dén 300 nam.

- Tac dung xuc tac & diéu kién binh thwong: pH maéi trudong gan trung tinh, ap suat binh
thueong, nhiét 49 duai 100°C.

2. Phan loai enzyme

Tir nam 1961, H¢i Hoa sinh qudc té€ thong nhat phan loai enzyme thanh 6 10p dya vao kiéu
xuc tac:

A. Oxidoreductase: xuc tac cho phan umg oxy héa - khir (van chuyén di¢n t, cac ion

h hydride hodc nguyen tir H).

B. Transferase: xuc tac cho cac phan ing chuyén vj cic nhém tir mét phan tir nay dén
mot phan tir khac.

C. Hydrolase: xuc tac cac phan ing thuy phan (ciing la phan tng van chuyén cac
nhom chirc nang).

D. Lyase: xuc tac cho cac phan tng thém cac nhom vao ndi d6i, hodc tao thanh
ndi d6i bang cach loai cac nhém.

E. Isomerase: xuc tac cho cac phan img dong phan héa, hodc chuyén vi cic nhém |
trong ndi by phan tir tao thanh cac dang dong phan. |

F. Ligase: xtic tac cho cac phan tng tao thanh lién két C-C; C-O; C-Sva C-N bang

phan Ung ngung ty, kém theo phan tmg cit dzt lién két giau ning
luong ctia cac nucleoside triphosphate, thuong dau hiéu nhan biét cua
kiéu enzyme nay vdi lyase la c6 sy xuat hién cua ATP.

I1. CAU TAO HOA HQOC ENZYME

1. Cau triic enzyme
Enzyme la cac protein cd khoi lugng phan tir tir 12.000 dén hang triéu don vi Dalton (Da).
Cing nhu cac protein, vé thanh phan cau tao, enzyme ciling dugc chia lam hai loai: enzyme mét

\th‘anh phan va hai thanh phan. Y




