merE A

May 2003 Molecule of the Month by Shuchismita Dutta and David Goodsell

B BRI CRBIBERM D

REHE CREHGAEDFD
KA. st MVRAE R LA, ARMME BWER R
s PR AN B 3 1L

TR, VRF BIR RS2
PR () LM (55 A2 S0 06 = DR AF ) LV A — o, R R SR IRAFAE R

>
p

S o 25 BRI VR 5K ) AR BRI P


http://www.rcsb.org/pdb/education_discussion/molecule_of_the_month/images/2dhb.gif

EF, FrLMRE B RIRE B SRR (B £ EUAE S ki
A Eos RS, REERAE L. X2 BT ARSI
T R JRINT A IROSCR AN —Ff . BEDCAE BRI A AR S, 2006 5 1)
SR o B K A ) AR AT B 22 () 2150 CRIASE 3 016 08 38 R (R 5D
P LARAN TG B R A2 B AR T SO DG . A EEEY), BRiw B AT B,
5 FH 255 ] B R SR, P RCeE N T I i

408 A MR B N L0t . ML AaE 4 ScE R EE, 2
ok a WLEEAN; 2% B A, i HAR A M R SR A A S MR T
SEAE LR sk I AR T4 . ML R FENLRAAT B4
P RS, e RO RE SRR 1 B BEAE 45 F B AT 21 28 1 AR EL
SR LLER 1) 4 258 A RBEAT A T BE -
I 213 1 B8 A0 A

FrEisfma N, mLLEA A g s Mzt en 1, B8R
MK, — AR AT LU A i BE, (e A, X ad ok X
FEAR 1 L o Bl AT ER ], — AR AT IR ZL 8 5 AR IR )
PR IR S AR ML 2L R P BRI 405 o DRI, 2T 2 P I 9 L
HIDhRER —F AL RIS 1o — AR 55— 5Tk dE, & —Fhae <.
R BRI R PR, TR L B RIS E B a ik . XA
TR H GG AR AT 3 B 4 A R
PNk

S PR RN A e ORI, IR TR AR, 0 i )
K, R REAFAE TS BT ARE RO ey LA 32 B PR ER o B ARk s AN G



fn BT R IE, ANFRIE 1 ZLE A R E 5 30, X Oy AR
B i AN IE AT TSR B 1 AT« B R R 5 ik /e 4l i 21 3 VI
KA R ZAUMM o X PR EE PG PR IF AL A DU R R 2
AR EEARTE . ShZ LA A ORE A, DU SRR R AR08 . O 1 i fR
MR U A TR ILZT E 1 70T AE R LR 22 B] BT AR A
HRRATE Y B EE R
LlEAR: g=1:0E 53

A AR ARAT , IR KA IR Z AR MZLE 3 701
PRA] DA g B Ok EOR B B 20 8 F 450, X B R A
MR ERSAE R X BA NEREENG ) LN I8 2L 5
FE . RFEIRE AT DR BIA T W ML R H, RAE T REY R I )
SAMLALE . e e T ORGP B SR 1 [ R A i XS ER
A 5 U BREARIERINT ER s B AL & B AR AR T 2L A,
B LEB 7> 2 B L 5 H R o AEIXAS 3R 1 o 0 5 v A
FHC B2 0] DR B SR B 2 R R AT L2 3% P OBk IR 145 A O A R



FEERKEDIRERS

MLLE 2 —MRA T H R THLES, BBz /N 45 2
AR T DIRE » S URIILZL B 1 AL ZE 3R BRI AN25 & 7 R A 5
AR AR —BE - DMIARSG AT B FBAHNPEA
JRBE A R S R A 2O o IR AR 2 Al 3 B R N B 7 2 4 5 U
W& B, SR TG RRXER, ERH A =1
VIR T 4S5 2RO &) o IOV ML A R AE D RE s i
TARKIAR KA. HMBERE & A E = K, SES S —
NI E I RS EER TR HETRE S, ARKT R
B, SRR B BT R ARG T, AT E RS & B S
— BN TR, EAREH S S KR TH=


http://www.rcsb.org/pdb/education_discussion/molecule_of_the_month/images/hb-animation.gif

R RV ST N0k =) SRR L TR AR 4= R RS = NEI N i ik
S, AR E AR TR
FERXA sl E 2L H N AN B B e
s ERFEFENMMIE, TULAESEEN, (REEEREAKEB3).
AN THEG. &tRER. BESMARTOLHERET4E0,
feAd 2 202 1n) ML 21 31 A IR BIE Bl o X3 1A o IR B, 7EIX
BT 3 T AR B3R« XM IE s % 5 R A H A AT B
2P B AR RS, X B ORI IX PR SR
R A AR AT
PRI T 2 3

FEAFEI R NAE T, Gifd i 208 HEERSE A /I 22010, BT AN
5N B LR A DR R 7SI R Z5] . £RZEIEN T, X
FEMNAZHME AR IR (HREAE - HL N, RLEAFNEIER
NP EEAMRENAR . WA ES, B 6
A IR AN AR R o IXFP SR FCVF 25 AL R ML 2L 2 1 R AE —
L, LM ML A A 4E . XSO RAELLA L~ A, A
G AAEAR N C TR JTTE o X P th 4215 S i, 1B H
B, 2SBMARANER. XEEKRZ DHERERS, B2
BN, ERAHAN. SIEMTIIRER MR A R, E—
Fl o AL T SR AR AR P 5SS BT, EANREAE R AR T AL RO Bk T ) T 40 D
AT . R A TR A I 23 I B NAE — ERE R B R TUER 1 .
FEARIMAFAERTEILZ a AN B EHFHAC. © X Fr4ES



HEORFERMMEA, WREPHR—MEAER, M FEbTE
PRI R A o

D
ZALTEN mutation

P

e RO T i

et "%‘t‘iﬁ e
HIRAE G

RREWSH

PRAT DL B B R BN RILZL 8 1 45 & U R a5 F AR 4 . B
JiHE PR % B 2hhb R 1A MASS S MR H - XA E A,
M, MALRAGRBRIE T2 e . /0] LR 24
BRPNERA ELS YR T AERAFEIEESH Thho 1, A&
PR T B, fefe R Esl. Xk EIR 28],


http://www.rcsb.org/pdb/education_discussion/molecule_of_the_month/images/2hbs-fiber.gif

1M H.S 7B E AL E . RS RN A, R
S SIPNI) ARG G S G W UR VANV RS I

T histidine

S5 3CHR

Perutz, M. F. (1978). "Hemoglobin structure and respiratory transport." Sci Am 239(6): 92-125.

Squires, J. E. (2002). "Artificial blood." Science 295(5557): 1002-1005.

Blood substitutes are under development for transfusion in place of donor blood during

emergencies and lengthy surgeries. The first generation of blood substitutes is currently in

clinical trials.

Vichinsky, E. (2002). "New therapies in sickle cell disease." Lancet 360(9333): 629-631.

CONTEXT: New therapies have evolved from our improved understanding of the biology of

sickle cell disease (SCD) and the availability of a useful transgenic animal model. Several
therapeutic options are available that interrupt the sickling process at various key
pathways. Nitric oxide (NO)is a critical factor in the pathophysiology of SCD and is a
promising antisickling agent with vasodilation properties. NO regulates blood vessel tone,
endothelial adhesion, and the severity of ischaemia-reperfusion injury and anaemia in SCD.
Although NO is difficult to administer, its precursor, L-arginine, is an oral supplement.
STARTING POINT: J R Romero and colleagues recently demonstrated in sickle transgenic
mice that oral arginine supplementation induced NO production and reduced red-cell
density by inhibiting the Gardos channel, which modulates cell hydration and
polymerisation of haemoglobin S (Blood 2002; 99:1103-08). Haemoglobinopathies can be
cured by stem-cell transplantation. This therapy is now accepted treatment in symptomatic
children. However, most patients lack a genotypically identical family donor. G La Nasa and
colleagues demonstrated unrelated-donor stem-cell transplantation may give similar

results to related-donor stem-cell transplantation when extended phenotypic matching is
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used (Blood 2002; 99: 4350-56). This pilot study offers the possibility of cure to patients
without a family donor. WHERE NEXT: Although potential opportunities to prevent
morbidity in SCD through new therapies are exciting, most patients do not have access to

standard multidisciplinary specialty care. Patients require both.



