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LOINOI PAU

Céac phan i 16n (Macromolecules) protein, acid nucleic, polysaccecharide 14 nhing
thanh phan chii yéu ciu tao nén L& bao va ¢d thé sdng, gilt vai tro chii chét doi véi nhzéu
qua trinh \si‘m’ng} nhu luquiﬁ, truyén théng tin di truyén: nhan va _Jxﬁ la cac tin higu; xac
tic cho h;:au hétl cac phan {mg héa hoe cia cac qua trinh trao doi chit, bao véSdu tra.
van chuyén, van dong...

Trong nhiing nim gan day viée nghién cttu Héa sinh hoc va die biét 1a-hoéa hoc cua
cac chit phan ti 16n phat trién rdt nhanh chéng Va dat duge nhiéu thanh\tuu 16n, 1am
sang to Lhel_:n cd ché phan td cua nhiéu qua trinh séng, qua izrmh bénh.yy1am cd s6 cho
su phat tiién edng nghé sinh hoc, phuc vu cho su phat trién Nong—Lidm-Ngu nghiép,
cham soe ste khoe cong dong.

Nhing thanh tuu nghién cttu eace chit phan ti 16n da tao diéu kién cho su phat
trién cac nganh khoa hoc méi nhu Sin_lh hoc hé thong. M6 phéﬂng sinh hge, Nano sinh
hoc. Mat khékc, nd cling giap phat t.ri.ép cac phddng plhép chan dog:m sdm, nhanh va
chinh xac, nham ning cao chit lugng diéu tri bénh, ké ca cac.bénh hiém nghéo.

Nhiing kién thiic trinh bay trong sach nay bao gdm nhiing vin dé c¢d ban nhit caa
Hoa sinh hoc. ¢6 nang cao, di siu va cap nhat nhing thamh tuu méi, dic biét 1a doi véi
mot <0 nodt dung ¢6 tinh thoi su cua hod sinh hoe. Tuy/nhién, do khudn khé ca cudn
sach 6 han, nén cing khéng thé trinh bay qua chi tiétimoi van dé.

Dé tién vige tra cu tén cac chat, Lén cac enzyme dude viét theo tiéng Anh hoac ghi
chi tidhg Anh trong ngoic don; cudi sach con ¢6 phian muc L (Index).

Sach bao gdm 8 chuong.

Chuong 1. Cau trice va chic niang cua cacRolysaccharide

Chuong 2. CAu trdc va chite ning cta cae Acid nucleic

Chudng 3. CAu trice va chie nang caaProtein
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(CCae chuong 1, 2, 3, 4 va 8o GS. TSKH. Pham Thi Trin Chau bién soan.

Cac chudng 5 va 6 do-GS. TS. D6 Ngoc Lién bién soan
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Chuong 1
CAU TRUC VA CHUC NANG
CUA CAC POLYSACCHARIDE

Saccharide (con goi la glucid hoic carbohydrate) la nhém chat hitu ¢d’ phd bién
kha rong rai trong cd thé sinh vat. Nhin chung, lugng saccharide ¢ thyc.wat cao hon
dong vat.

0 thue vat, saccharide tap trung ¢ thanh té bao thuc vat, mé nang dd, md du tri.
Tuv nhién, ham lugng saccharide thay d8i nhiéu tuy loai, tuy giaidoan sinh trudng,
phat trién cua thuc vat,... Trong co thé dong vat v ngudi, saccharide tip trung chu
véu trong gan. Trong mau cd thé binh thudng, ham lugng saceharide 1a héng sd.

Thue vat xanh ¢6 kha nang st dung ning lugng anh sang mat trgi dé téng hop
saccharide t CO, va H,O. Dong vat va ngu'ai khéng cékha niang nay, vi vay thuc
vat 12 ngudn dinh dudng thiét yéu cia dong vat va ngusi.

Saccharide gitt nhidu vai trd quan trong trong cdthé séng nhu:

— Cung ¢ap nang lugng cho co thé, saccharide dam bao 60% ning lugng cho cac qua
trinh song.

— (06 vai trod cAu tric tao hinh (cellulose, peptidoglycan, pentose,...).

— (6 vai trd bdo vé (mucosaccharide).

— Gép phAn déam bao tudng tac dic hiéu cia té& bao (polysaccharide trén mang te
bao héng cau, thanh t& bao mot s6 vi sinhivat,...).

Saccharide dude ciu tao tit cac nguyén t5 C, H, O. Trong phan ti cia da s saccharide,
ty 1&8 H va O giéng nhu d phan ti nude (C, anO ). Vi vay trude day saccharide thuong
dudge goi 1a carbohvdrate. Tuy nhién. mot s& chat khong phai 1a sace haride ciing c6 ty
1é gita O va H nhu trén. Vi du 4eid acetic (C,H,0,), acid lactic (C;HO,). Vi vay ngay
nay. tén carbohydrate chi con ¢6 tinh chat lich su.

Dé phan loai saccharidelngudi ta thudng dua vio cdu tao, tinh chat cia chung. Cé
mot s6 cach phan loai khac nhau nhung néi Chung déu chia saccharide thanh 2 nhém
16n 14 monosaccharide wa’ polysaccharide (bao gom tir 2 gdc monosaccharide trd lén),
mbi nhém nay lai chia‘thanh cac nhém nho.

Trong phan tiép-theo sé lan lugt trinh bay vé monosaccharide, oligosaccharide
(bao gbm ca disaccharide) va polysaccharide (polymer cua hon 10 monomer).

1.1. CAC MONOMER CUA POLYSACCHARIDE: Monosaccharide va cac dan xuat ctia ching

Monosdecharide (Tiéng Hy Lap: sakcharon — dudng) con goi la duong don, phdn
ti ¢o chite’ mot nhom aldehyde hodc ketone va hai hay nhiéu nhém hydroxy (~OH).
Cac ménosaccharide dude phan theo ban chat hod hoc cia nhém carbonyl va sO
nguyén ti carbon trong phan ti caa ching. Do d6 thuong phan thanh hal nhém ldén
14 @ldose (c6 nhom carbonyl 1a aldehyde), ketose (c6 nhém carbonyl 13 ketone). Tuy



theo s6 nguyén ti carbon trong phén tl 1a 3, 4, 5, 6, 7 s& ¢6 cAc tén tudng Ung la
triose, tetrose, pentose, hexose, heptose (bang 1.1). Cau tric hoa hoc lap thé cla-¢ac
aldose va ketose biéu dién theo Emil Fischer dugc trinh bay trén hinh 1.1 va 1.2, T
cic monosaccharide c¢6 thé tao thanh nhiéu din xuit khac nhau (bang 1.2, Hinh 1.3)
12 thanh phén c4u tao clia nhiéu polymer quan trong trong h¢ théng song.

Bang 1.1. Mét s6 monosaccharide thudng gép

$6 nguyén tir carbon

trong phan ti (tén goi) Aldose Ketoge

3 (triose) D-Glyceraldehyde Dihydroxyacetone

4 (tetrose) D-Erythrose D—Erythrulose
D-Threose

5 (pentose) D-Ribose D=Ribulose
D-Arabinose
D—Xylose D—Xylulose
D-Lyxose

6 (hexose) D-Allose D—Psicose
D-Altrose
D-Giuose D—-Fructose
D-Manngse
D-Gulése D-Sorbose
D-ldose
D=Galactose D-Tagatose
D-Talose

1.1.1. Cau trac cua cac monosaccharide

Sau day sé trinh bay chi tiét hon vé ciu tric, tinh chat cta cic monosaccharide
phé bign.

Monosaccharide don gidn'nhat 1a triose: glyceraldehyde (aldose) va dihydroxyacetone
(ketose) ¢6 cong thitc nhu sau:

Oy M O, H
N\ \
\: \l:/ CH,OH
HOC*H HC*OH C=0
CH,OH CH,OH CH,0H

L—glyceraldehyde D—glyceraldehyde Dihydroxyacetone
Aldose Ketose
Glyceraldehyde c6 chita mét carbon bat d8i (ky hidu C*), ¢6 hai déng phan dang D
va &4 con dihydroxyacetone khéng chita carbon bit d6i. S§ lugng carbon bat d6i trong
phén ti aldose 16n hon ketose tuong iing. S8 déng phan lap thé ciia monosaccharide
(X) tinh theo cong thitc X = 2 (n 12 s8 carbon b4t déi trong phéan ti).
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Panh sd thi ty nguyén ti carbon trong phan ti monosaccharide bit dau tit nguyén
tu carbon cua nhém carbonyl & cac aldose, hodc carbon & dau gan véi nhém carbonyl cla
cac ketose.

Dang déng phan D hodc L i dang khéng gian tuyét d6i. can cd vao vi tri caa Hwa
OH 6 carbon bat doi mang s6 thi tu 16n nhat (carbon b4t d6i ¢ xa nhém carbonyl):16ng
- véi D hodc L — glyceraldehyde. Vi du, d8i v6i hexose, khi biéu dién & dang thing, dang
dong phan D, nhém —OH & C5 & bén phai, déng phin L nhém —OH nay & bén trai.

Cac monosaccharide c6 kha nang lam quay mat phéng 4nh sang phan.euc vé phia
bén phai (ky hidu dau "+") hoic bén trai (ky hiéu dau "-").

CHO CHO
H — (-: —tt OH HO m— (, e H
CH,OH CH,0H
(D-Glyceraldehyde) (L~Glyceraldehyde)

D- va L — glyceraldehyde c6 thé trinh bay ¢ dang khéng gian hai chiéu theo cach
cua Emil Fischer nhu sau:

Ta hinh dung C-2 & trén mat phing gify, nhém aldehyde va nhém hydroxymethyl
¢ mat sau tg gidy, H va nhém —OH g trén to gidy (gach dam).

D-Aldose
CHO
CH,OH
D-Glyceraldehyde
CHO CHO
R —— e
——— —
CH,OH ~ CH,OH
D-Erythrose DY hreose
CHO CHO CHO CHO

- . i td—

—— e o] i e —

— - —_— —- i

CH,0H CH;0H CH,OH CH,OH
D-Ribose D-Arabinose D-Xylose D-Lyxose
CHO CHO CHO CHO CHO CHO CHG CHO
- g p—— —t - ———— - B
———p— —t —— g -
—— — ——— —tp
— —f

CH,OH CH;OH CH.,0OH CH,0H CH,0H CH,OH CH;OH CH;OH
D-Allose D-Altrose D-GlucoseD-Manose D-Gulose D-IdoseD-Galactose D-Talose
Hinh 1.1. Cac Aldose cé tir 3 — 6 nguyén t(r carbon
Sap x&p theo mai Iiéln quan hoa hoc 13p thé gilta ching (stereochemical relationship)
(H—CF—OH biéu dién 1a "H", dau miii tén la nhém OH)




D-Ketose
(i:H;_OH

cC=0

CH,0H
Dihydroxvacetone

CH,OH
D- Eryvthrulose
CH,0H -— T CH,0H

C=0 C=0
et — ————
i — -
CH,0H CH,0H
D-Ribulose D-Xylulose
CH,OH (IZH;OH ?H;OH (I“,HZOH
|
C=0 C=0 cC=0 C=0
———— T —t—— ——-—
——— —t- ——— Rl
——— - R e
CH4OH CH,OH €H,OH CH,0H
D-Psicose D-Fructose B-Sorbhose D-Tagatose

Hinh 1.2, Cac ketose cé'tir 3 — 6 nguyén tr carbon
S&p x&p theo méi tién quan hoa hoc lap thé.

Bang 1.2. Cac dan xuat cla monosaccharide (dan xuat cha dudng) thudng gap

Tén dan xuat

Cac dan xuat thurdng gap

Ghi chu l

Deoxy—monosaccharide
(nhdom -OH duge thay

-D-2 deoxyribose
a~L.~Rhamnose

Nhém —OH & C—2 cua ribose thay bang —H.
Nhém —OH & C—6 clia L- mannose thay bang —H.

thé bang —H) a—L—Fucose Nhém —OH d C—6 clia L— galactose thay bang —H.
Glucoside a—Methyl-glucoside Nhém OH clia dudng phan (ng thuan nghich vdi
p—-Methyl-glucoside alcohol, tac thanh a— va [}— glucoside.
Acid dudng
~ Acid aldonic Acid gluconic Oxy hoa nhém aldehyde —CHO (& C,) tao thanh —
COOH.
— Acid uronic Acid glucuronic Oxy hoa nhém CH,OH (C) tao thanh ~-COCH.

— Acid saccharide

Acid glucaric

Oxy hoa ca hai nhém aldehyd (C,) va -Ck_igOH.

Alcohol dugng (Polyol)

Glycerol
Inositol
Sorbitol

Khir nhém carbonyl clla monosaccharide tao thanh
alcohol. Tén goi thudng cé dudi "—itol".

]
b

I Amino dudng

a—D—glucosamine
a—D—galactosamine

Mot hay nhiéu nhém —OH clia dudng dudc thay thé
bang nhdm amino (—NH,).

Cac dan-xuat khac

N-acetyl-D—glucosamine
N—acetylmuramic acid

N-acetyl neuraminic acid va cac
dan xuat clia chung thudng
dugc goi |a acid sialic
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Acetyl hoa nhom amin dudng.
N-acetyl-D-glucosamine két hop véi acid D-actic
qua lién két ether.

N-acetyl mannosamine két hgp vdi gdc acid pyruvic.







