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In physiological circumstances, erythrocyte aging leads
to binding of autologous IgG, followed by recognition and
removal through phagocytosis, mainly by Kupffer cells in
the liver.! This process is triggered by the appearance of a
senescent erythrocyte-specific antigen.” Human erythro-
cyte anion exchanger 1 protein or band 3 is an important
protein related to erythrocyte aging. Red band 3 blood
cells play an important role in the system and provide
an ideal vehicle for delivering oxygen to tissues, depend-
ing on their metabolic activity.? CO, is not simply waste
matter from tissues, but regulates the amount of oxygen
delivered to the tissues from red blood cells, utilizing the
synergistic effects of hemoglobin, carbonic anhydrase
and the anion exchange activity of band 3 protein.? Band
3 modifications that normally occur during physiological
red blood cell senescence in humans, and occasionally
in pathological conditions, are described in the context
of their role in enhancing red blood cell recognition and
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phagocytic removal.? Band 3 modifications are due mostly
to oxidative insults that either accumulate gradually dur-
ing the red blood cell lifespan or impact massively in a
shorter time period under pathological conditions.? Amino
acid substitutions in the membrane domain of band 3
are associated with hereditary stomatocytosis, a red cell
condition in which the cells leak sodium and potassium
ions.? These substitutions appear to convert band 3 from
an anion exchanger into a cation channel?

Defects in the structure of band 3 proteins are believed
to be an important factor contributing to many red blood
cell defects. In ovalocytosis, the Southeast Asian ovalocytosis
deletion is likely to cause a pulling-in of the polar amino
acid sequence immediately N-terminal to the deletion into
the lipid bilayer? Cheung and Reithmeier observed that
the Southeast Asian ovalocytosis deletion disrupts the ef-
fective integration of transmembrane proteins, probably
leaving the region exposed to cytosol.* However, knowledge
about the structure of this protein is limited. This study
was conducted to determine the transmembrane region
and orientation of band 3.

MATERIAL AND METHOD

Firstly, the sequence of the human erythrocyte anion exchanger
1 protein was sourced from the database, PubMed. The tool name
Phobius was then used for study of the transmembrane region
and orientation of human erythrocyte anion exchanger 1 protein.
Basically, Phobius is a predictor based on a hidden Markov model
(HMM) that models the different sequence regions of a signal
peptide and the different regions of a transmembrane protein
in a series of interconnected states.”

RESULTS

The sequence of human erythrocyte anion exchanger
1 protein was derived (P02730) as shown in figure 1. The
transmembrane topology pattern is shown in figure 2.
Twelve transmembrane regions can be seen at 405-428,
449-471,491-516, 523-545, 565-584, 604-624, 661-680,
701-724, 761-780, 787-811, 831-850, 857-878.

COMMENT

Transmembrane proteins are an important class of
proteins involved in many diverse biological functions,
many of which have significant impact in terms of disease
mechanism and drug discovery.? Despite their biological
importance, it has proved very difficult to solve the struc-
tures of these proteins by experimental techniques, and
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1 meelqddyed mmeenlegee yedpdipesq meepaahdte atatdyhtts
hpgthkvyve

61 Igelvmdekn gelrwmeaar wvqgleenlge ngawgrphls hltfwsllel
rrvftkgtvl

121 IdIgetslag vanglldrfi fedqirpqgdr eellralllk hshageleal ggvkpavltr

181 sgdpsqpllp ghssletqlf ceqgdggteg hspsgileki ppdseatlvl
vgradfleqp

241 vigfvrlgea aeleavelpv pirflfvllg peaphidytq Igraaatims ervfridaym
301 aqgsrgellhs legfldcslv Ipptdapseq allslvpvgr ellrrryqgss pakpdssfyk
361 gldinggpdd plgqtggqlfg glvrdirrry pyylsditda fspqvlaavi fiyfaalspa
421 itfggllgek trngmgvsel listavqgil fallgagpll vvgfsgpllv feeaffsfce
481 tngleyivgr vwigfwlill vvlvvafegs flvrfisryt geifsflisl ifiyetfskl

541 ikifgdhplg ktynynvimv pkpqgplpnt allslvimag tfffammlrk
fknssyfpgk

601 Irrvigdfgv pisilimvlv dffiqdtytq kisvpdgfkv snssargwvi hplglrsefp
661 iwmmfasalp allVfilifl esqittlivs kperkmvkgs gfhldlllvv gmggvaalfg

721 mpwlsattvr svthanaltv mgkastpgaa aqgiqgevkeqr isgllvaviv
glsilmepil

781 sriplavifg ifymgvtsl sgiqlfdril lifkppkyhp dvpyvkrvkt wrmhlftgiq
841 iiclavlwvv kstpaslalp fvliltvplr rvllplifrn velgcldadd akatfdeeeg
901 rdeydevampv

Figure 1. Sequences of hepatitis B envelope proteins.
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there has been a great deal of pressure to develop ef-
fective methods for predicting their structure? Basically,
band 3 proteins, members of the anion exchange family
of proteins, are involved in a number of physiological
activities such as cell volume and osmotic homeostasis,
HCO/Cl exchange, red cell aging, IgG binding and cellular
removal, and the maintenance of the structural integrity
of cells. They are present in the membranes of all cells and
cellular organelles examined including Golgi, mitochondria
and nuclei? Band 3 disorders can be seen in many red
blood cell diseases.?

In this work, the transmembrane human erythrocyte
anion exchanger 1 protein was studied. Although there was
a previous report on the transmembrane structure of band
3, it did not explore overall topology of this protein.’’!
Groves and Tanner proposed that there might be about
11-12 spans within band 3."? According to this study, 12
spans can be seen. The study used the advanced protein
topology technique to study band 3, a technique which
ranks among the most accurate methods in computational
biology.? The topology pattern of the protein derived ac-
cording to this study can be useful for the future study of
the pathogenesis of red blood cell membrane defects.

Phobius posterior probabilities for UNNAMED
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Figure 2. The transmembrane topol-
ogy pattern of human erythrocyte
anion exchanger 1 protein.
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NMEPINHYH

MeAéTtn TnG StapepBPavikng TomoAoyiag
™G MPWTEIVNG AvTaAAayRG aviovTwv-1 Twv
avOpwmivwv epuOPOKUTTAPWYV HE CLUVOVAGHEVN
TPOBAeYN StapeUPPAVIKAG OTEPEOSOMNAG KAl
avaluong mentidiwv cnpuavong
V. WIWANITKIT
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of Medicine, University of Chulalongkorn, Bangkok,
Thailand

Apxeia EAAnvikri¢ latpikric 2008, 25(3):370-372

H nmpwteivn 1 avtaAAayrig avidévtwy r tawvia 3 Twv epubpwv
alpooc@alpiwyv Tou avBpwWIToL gival Yia CNUAVTIKA TIPWTE(-
vn, mou oxetifeTal pe TNV NAKIA TOuG. AlaTapaxég oty Ka-
Taokeun NG Bewpeital OTL AMoTEAOUV CNUAVTIKO TTapd-
YOVTO TTOU CUMMETEXEL OTIG S1APOPEG avwuaAieg Toug. Ot
YVWOEIG HaG YA TNV TOTTOAOYIa AUTrG TNG TTPWTEIVNG €ival
TIEPLOPIOPEVEG. Eylve HEAETN Yia TOV KAOOPIoUO TNG TOTTO-
Aoyiag TnG mMpwTeivng 1 avtaAlayrig avioviwyv. Mmopei va
StakpiBouv 12 SiapepPpavikeg Teploxeg: 405-428, 449-471,
491-516, 523-545, 565-584, 604-624, 661-680, 701-724,
761-780, 787-811, 831-850, 857-878. Z0u@pwva PE TN ME-
A€Tn, kKaBopioTnke n TomoAoyia TNG MPWTEivng 1 avtaiia-
YNG QVIOVTWVY TwV €pUBPWV. AUTH N KATAVOUNR UITOPE( va
gival xprolun ya tn HEAETN TwV SlaTtapaywy TG epudpo-
KUTTAPIKNAG HEMPBPAVNG.

Né€eg evupeTnpiov: Alapeuppavikn mpwteivn, EpuBpokuTttapo,
MpwTegivn avtalayrg aviovtwy, Tomoloyia
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