betachain S betachain

Ths. DS. Mai Qudc Khanh

M& diu |

% Chtrc nang chinh ctia hdng cau
+ Van chuyén Ozt phéi t¢imé
« Van chuyén CO:tlr md t&i phdi

% Hbng cdu ddm nhan dwoc chirc ndng nay
nhd cd hemoglobin (Hb)

< Hb chiém 34% héng cau, #15g/ 100ml

> A )
M¢é dau

< Hemoglobin (Hb) Ia chromoprotein, TLPT
#68.000, hinh bau duc 5,5 X 6,5 X 5,5 nm

% CAu tric gém 2 phan:
* Nhém ngoai: Hem
« Protein: Globin gébm 4 chudi 2a. va 2
% Téng hop Hb bat diu tr cac tién nguyén
héng cau
* 65% & giai doan nguyén héng cau
+ 35% & giai doan héng cau lwéi

_J
N
|HEMOGLOBIN |
Heme Globin
Fe?* | Protoporphyrin 4 chudi polypeptid:

IX * 2 chudia
* 2 chudip

J
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CAU TAO HEMOGLOBIN
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Vong pyrol Vong porphin
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-ProEoporphy’r_in

II:)é .:.(it hgp véi @

-Tat ca cac

vong pyrol déu
nadm trén mat
phdng clia Hem

-Sét lién két vai
4 vong pyrol @
qua 4 nguyén
torN
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Pyrol X4 Porphyrin OH OH

Protoporphyrin IX

I Tinh chat i I

- C6 mau, c6 phé hap thu dac treng

- D6 tan phu thudc s6 Iwgng nhém carboxyl thé, VD:
Uroporphyrin c6 8 nhom carboxyl nén tan rat tot trong
nwéc

Protoporphyrin c6 2 nhém carboxyl nén it tan trong nwéc,
tan nhieu trong lipid

- Dé tao phirc véi ion kim loai > Metaloprotein
Hemoglobin, myoglobin, cytocrom, catalase: porphyrin + Fe 2+
Clorophyl: porphyrin + Mg 2+

Tinh kiém yéu (N clGa nhan pyrol) va tinh acid (-COOH & mach
nhanh)

Diém dang dién: 3-4,5

Porphyrin

Cau tao hoa hoc: nhan porphyrin + nhém thé

Porphin:

khung phan tir dwoc danl{ s6 1, 2, 3,

+ Vi tri cia £ac nhom thé 4

BANG 1: CAC GOC THE CUA PORPHYRIN

TENGOCTHE | CONG THUC
METHYL -CH3

ETHYL -CH2-CHz

HYDROXYETHYL | -CH,-CH20H
VYNYL | CH=CH2
GOCACETYL  |-CH2-COOH
GOC PROPIONYL | -CHa-CH2-COOH
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CH; ~ ﬁH:
\ 74 A & it He CH;3
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Protoporphyrin Uroporphyrin I HCf’ _‘\CH + Fe?+ N,fe\N
oy T 5
¥ e e A A cHs “=GW°“3
c
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i
we e to  &-o
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| E-OH OH OH
P M P '
M ProtoporphyrinIX + Fe?* —>»  HEME

Coproporphyrin Hematoporphyrin \_

( 3'cRu TAO h (2. CAUTAO MbhinhchalbéndonviHb )

SU KET HOP HEME VA GLOBIN

2.2. Globin

146aa 141 aa M, _ M

.\!

o

Cau néi nay dé gay
dé oxi gn vao

N
[HisGan ] |Fs |E7[ Hisxa |

GLOBIN
146 aa Fe2+ & trung tdm ndi v&i 4N clia bon vong pyrol qua nam trén mat phéng (2 Ik

) \ cong-hodtriva2 lk ohditril
o) * L 7

\_ 141 aa




( 27CAU TAO )

SU KET HOP HEME VA GLOBIN

Chuoi Béta - Chudi Béta

-./<{e—0huai alpha

- . N
Cau truc globin

< Cac loai globin khac nhau két hop voi

< Globin gébm 4 chudi/1 phan t& Hb
< Globin gébm 2 loai:

hem tao thanh cac hemoglobin khac nhau.

+ Loai alpha gébm 141 aa: o va ¢. (thudéc nhanh ngan
cua NST 16)

+ Loai beta gdm 146 aa: B, v, 8 va & (thudc nhanh
ngén cta NST 11)

Gen ma héa Globin )

Téng hop céc chudi globin |

Gen alpha 4 al a2
globin ———{7} ==
(NST 16) k///,
Hb GowerT | [HbFay, | [ HbA, 08 | [ HbAof, |
Q€2 \ "
Gen béta \
globin .
(NST 11) 13 B
Giglycn  A:Alanin
Pamela C.Champe and Richard A. Havey
20d Biochemistry Illustrated Review
\_ J

4 of wotal globin synthesis
™
i
=
~
- il
'

10/13/2019



S
CAu truc globin

Téng hop Globin bat dau ti tudn thir 3
cua thai ky
< Phdi thai
Hemoglobin Gower | ( {e))
Hemoglobin Portland ( 5y5)
Hemoglobin Gower Il (a.,¢,)
< Bao thai : HbF (oyy2), HbA (af32)
<+ Nguwoi lén : HbA, HbA2 ( a,5,), HbF

Hemoblobin nguwi trwéng thanh |

Ty lé (%) |96-98 |1.5-3.20.5-0.8

F1 F2 |F3 |F4 [F5 [F6 |F7 |F8 |F9

HbA Phe Ala Thr Leu Ser Glu Leu His Cys
®

HbA2 | Phe Ser Gin Leu Ser Glu Leu His Cys
(%)

HbF Phe Ala Gln Leu Ser Glu Leu His Cys
v)

Sw khac nhau vé thanh phan aa ctia HbA, HbA2, HbF tai cac
doan xoan

I Hemoglobin bat thuwong (bénh ly) l

Nguyén nhan

Sw thay dbi thanh phan va th tw ctia cac aa trong phan tir
globin

I AW\

Anh huwéng

-Thay dbi do tan va d6 bén virng cta Hb

-Anh huéng dén i lyc clia Hb d6i véi oxy cling nhw sv van
chuyén oxy dén cac té chirc

- Hb bét thuwdng gay bénh ly

R
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Hemoglobin bat thwong (benh ly

Hb S (aA28S2)

VA L 1

Glutamat & vi tri 6 cGia chudi B dwoc thay bang valin, hdng cau
c6 dang lu®i liém

Hbéng cau bi pha huy gay bénh ly thiéu mau tiéu huyét man tinh,
dau kéo dai, ddt quy, suy than...

Chan doan: dién di huyét thanh/OH-
Hb S chuyén dich vé anod cham hon Hb A

e ——
Trinh tir acid amin trong chudi béta binh thubmg
1 2 3 4 5 L]

Yo - Hs - Lenp - Thr - P - G -

Trinh ty acid amin trong chubi béta trong HbS

) A £y a i
Hong ciu hinh liém

Hing chu binh thwirng

(HEMogIobin Dat thong enn Iy o,

Hb C (aA2BC2)

—~

- Glutamat & vi tri 6 cGia chudi B dwoc thay bang lysin

- Hbng cau c6 hinh bia

Hb M:

Fe luén & dang Fe3+ tao methemoglobin mau

Bénh a Thalassemia

- Hb bart va Hb H: bt thuéng/ tbng hop chudi polypeptid a
- Gay bénh thiéu mau hdng ciu nhé nhuwoc sic

Bénh B Thalassemia

- Dot bién/ téng hop chudi B gay bénh thiéu mau

- Xay ra chi yéu & vung Dia Trung Hai

: ™
Lién két Hem va globin

; . % Nhan Fe lién két (tht
5) v&i his ctia mbi
chudi globin

< Porphyrin vui vao vi
E . triky nwoc cua globin
% Lién két hem va
globin nh& cac lién
két hidro, ky nwéc va
lién két ion
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Hemoglobin hoan chinh

betachain

alpha chain

betachain

iron-containing
haem group

Cac chirc nang cua Hemoglobin )

+Van chuyén Oxygen t&¢i mod
< Phan (rng cia Hb & oxygen
* Oxygen hoa chlr khong phai la oxy hoa
+ M6t Hb c6 thé gén véi 4 phan ti O2
+ Can duei 0.01 giay cho oxygen héa
+ Céc chudi B xich gan nhau hon khi bj oxygen héa
+ Khi gén oxy 2,3-DPG bj day ra ngoai

+ Céac chubi B cach xa nhau khi O2 giai phong, cho
phép 2,3-DPG di vao lam gidm ai lyc cta O2 véi Hb

\_ J

Oxy & deoxyhemoglobin )

a
Q; '
Oxyhaemoglobin

DangR “dan”

L
o

Deoxyhaemoglobin
& Haem

Dang T “cang”

4 Pwong cong phan ly Hb:-qugjem:

+Kha nang van chuyén O:ctia Hb khac
nhau & cac Pozkhac nhau
< Dang chir S

* Gan voi 1 phan tir lam thuén viéc gan cac phan to
tiep theo

« P50 (ap lwc riéng phan ctia O2 tai d6 Hb bao hoa
mét ntka O2) 26.6mmHg
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Pwong cong phan ly Hb-oxygen

~

N
Pwong cong phéan ly Hb-oxygen

< Hinh dang binh thwdng ctia dwd'ng cong
phu thudc vao:

- Néng d6 2,3-DPG
« Nong do H+ (pH)

+ CO,trong héng cau
+ C4u trGc cta Hb

Hb O, 100
(%)
a0
&0
40
vETIOUS orterial
20 1?
20 40 60 BO 100 (mmHg)
0 Pt oy r | T
0 2z 4 & B 1] 12 14 (kPa)
= partial pressure of oxygen
J
™\

Pwong cong phén ly Hb-oxygen

< Dich sang phai (dé dang phan ly oxy)

* 2,3-DPG cao
* H*cao

* CO,cao

* HbS

< Dich sang trai (khé giai phéng oxy )
+ 2,3-DPG thép
* HbF

S
Pwdng cong phan ly Hb-oxygen

Hb 0, 100 -
(%)

.

40

B0 100 (mmHg)
' |

i T

; T
0 2 4 & - ] 12 14 (kPa)

partial pressure of oxygen

aj
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Tinh chat cia hemoglobin

Két hop véi khi:
+*Vé&i 0, :
HHb-DPG + O, —— HbO, + H* +DPG
~co, +CO,
+V&i CO,: tao dan xuat carbamin
HbNH, + CO, ——  Hb NH COOH
+V&i CO: co ailwc gap 210 lan so véi O,
HbO2 + CO —— HbCO + O,

S
Tinh chét ctia hemoglobin

< Sw oxy héa Hb tao MetHb: do nitrit, clorat,

< C6 hoat tinh peroxydase: (rng dung tim mau

< Tinh chat dém:

ferricyanua
HbFe2* —— MetHb Fe3*

trong nuwéec tiéu
AH+H,0, — > A + 2H,0

Hb + H* ——  HbH

Myoglobin

& Myoglqbin c6 chure nang dw trir oxy cho
co, chiém 2% protein co

% Céu tao: gdbm 1 chudi polypeptid két hop
v&i 1 hem, chi cé 1 vi tri két hop oxy

Mb+0O, —— MbO,

<+ Mb c6 ai lwc cao voi O, , su ké’t hop va
giai phéong O, & phan ap oxy rat thap, phu
thudc pH, nhiét do, Iwc ion

N
Myoglobin

NHAN HEM

PHAN TUMYOGLOBIN Y,

10/13/2019

10



10/13/2019

TONG KET

11



