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Studies on the Chain Anomaly Determination of Human Globins

Abstract—We studied on the separation of a- and §-chain globins,
the conditions of paper electrophoresis and mobility of globins in
paper electrophoresis to determine their chain anomaly.

Acidic-acetone mothod of Wilson and Smith was found to be more
effecient for separating a-and S-chain globions than trichloroacetic acid
method of Hayashi. The conditions of paper electrophoresis were
current of 20v/cm and 0.6mA/cm for three hours at room tempe-
rature.

In paper electroporesis, the mobility of a-chain globin towards the
cathode was greater than that of 8-chain globin. The results showed
tha tchain anomaly of a- and S-chain globins can be determined by
the method of paper electrophoresis.
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H-E] Wilson % Smith ©] acidic-acetone #:'02} Hayashi @] trichloroacetic acid #:12e] £ 3}

a- % B-chain Z 2418 o] paper electrophoresis 2 €] g+ % bromphenol blue 2 @A A&

A3 a-chain 2 2412} mobility 7} f-chain & A X} BEfIC.Z o wo] o] 53l AL Agte

11} o] 44§ o] g3lel AE Hb chain anomaly & A A o+ gli= wd & ﬁ?‘d’?&&.‘li
k= H}"] o},
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22R19f THl— Al HbFx 0.7%A 39 B 10mle] CO,E Eslo &3 CO-Hb
E g ohg 0~5°C & ‘”7%}034 B AL—oFAE (3 : 197)# 300ml & szwbebd A 147} of o
A 4 nsted, B HEW S HiAA heme & TRl BHES LEA SEHAZC o
F 24l Z acetone W% (acetone 100ml of 0.1 N-HCI 1ml 7} 3 ZA) oz Aol TRiisps A Ad e
J% heme A] 7] t},
a- & B-chain 22812| 22| —acidic-acetone fE(Wllson 2 Smith )] el 2wl & <k 1%

7h ¥ 55 0.02N-HCL ol g3 Azieh, Hkel whetb o g& 0~5°C 2 Yzbstal Al s Ab-oh4)
Ei: 200ml S A A8 sbate] 94 Heldeh, A= rre A .02N-HCl 30ml o) 2314 7] 5
Srell st Zro] g Ab-obAlE 70ml & fndted YA EE] ot JAFHRELE Haled b 0.02
N-HCI 20ml of] g8 3}z 29 A-ok Al & 70ml & 7Fote] QA B8l AA S Aotz AL &
GA-obd Eo 2 AA 3] B-chain #2ul & AT

e s BRgR-Eel A Ab-obAl E 20ml & 0~5°Coell 4] A A 8] shste] A Eelete] A 8
S #Helx o)A L 0.02N-HCI 300ml o] £33} t}A] 8 A-obAl & 300ml & A A3 7held

Qa2 she] FA T4l a-chain F29 & d=vh(Fig. 1),

whole globin
| dissolve in 0. 02N-HCI(1%
! add C.HCl-acetone(3 : 197) 200ml(0~5°C)
l centrifug.
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F. ppt Su

1 dissolve in 0. 02N-HICI 30ml
add C. HCl-acetone 70ml(0~5°C)
l centrifug.
F. ppt S.
l dissolve in 0. 02N-HCI 20ml dissolve in 0.02N-HCI 20ml
add C. HCl-acetone 70ml{(0~5°C) add C. HCl-acetone 300ml(0~5°C)
l centrifug. l centrifug.

e

add C. HCl-acetone 200ml
(0~°C)

centrifug.

t.

O < |
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F. ppt S. th
l wash with C. HCl-acetone l wash with acetone
' B-chain globin ‘ a-chain globin }

Fig. 1—Separation of @-and S-chain globin with acidic-acetone method by Wilson and Smith.
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Hayashi poll w2} F2H$ 1%%5% 552 8M-g29 ) &3} 3l o)A o] 2M-trichloroacetic
acid €] BM-22 89 WE BT FRAA 5~1047 $AF AAP e, XL M-
trichloroacetic acid ©] 8-Me AWK 20ml & 23] AAsl5L ether 2 AH3led S-chain T2 &
Axr}, zEla B e 23/329 A9 visking tube & A-g-3te] ultra-filtration dted HR &
o] o] HFAA a-chain T29 & o =h(Fig. 2),
whole globin
dissolve in 8M-urea(1%)
globin-urea sol.
! add 2M-trichloroacetic acid in 8M-urea,
stood at room temperature for 5~10 hours.

! centrifuge.
v

l
ppt. sup. & washings
‘ wash with 1M-trichloroacetic acid dialyze
i in 8M-urea(twice, 20ml each) i concent. with sugar
l wash with ether
‘ B~chain globin l 1& a-chain globin l

Fig. 2—Separation of a- and S-chain globin with trichloroacetic acid method by H. Hayashi.

oX| H7|GEH—5He a- D S-chain F2HE 8M-249¢) &3 3te Toyo filter-paper
No.2(AZ 10cm, 7FZ 40cm)el] FFejA &Foz 2lemH L& Xol a- H S-chain globin &
spotting & & 20v/cm, 0.6mA/em, B, 3A7F A7 G Fach olu &} buffer 8] HK->
pyridine 30ml, acetic acid 4ml, £4 420g & ZHFIo) %o U2 > N-NaOH = pHE 7.5
7 2A% Apgddt,

A7) Fo] B}d F A z3le] bromphenol blue & @ 43te] a- @ S-chain globin mobility £
T35 densitometry 3Fe] F-¢l g},

R Y ER

ZE8I9] ZM— Al 2ml & HbFx 0.7%A 39 Bimge = detg, CO, & F3AA CO-
Hb & e} #Q Al-o} Al & 300ml & 7}&lo] globin kB 325mg -8 #2135l o),

a- 3 B-chain 224819| B2|—9] acidic-acetone ¥ el wel AMgF sH2 500ml 0.5 YE a-
2 f-chain Z 218 E2]8F 27} a-chain 174mg, G-chain globin 283mg & A At

2.7] i trichloracetic acid #:0] w2} whole human globin 500mg & 2 Y-¥ a-
2412 223 A3 a-chain globin 23mg, S-chain globin 352mg & At o] HAFgd 2)s}nd
acidic-acetone 7:9] globin {3252 <k 91.419%¢°]™ trichloroacetic acid #:9] 588 < 75.11

%ol th. wehA acidic-acetone Hio] el W 5ol lojA RffstmE o3l o Jiikel ot a-
2 B-chain globin & ##]&t¢)th, = acidic-acetone 7:of] whe} F-21¢ - % S-chain globin o] o
3ted total-N & Semi-Kjeldahl iioll 93te] &3 A 73= a-chain globin 16.23%, B-chain glo-
bin 16.92% ¢ o FHEAEo 2 Mol Afiape] wlad HL a- B f-chain globin & KiFslsl
Sz % e
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OIX| H7 g Sl 4 347 55 GA% A a-chain globino] fchain globin
Axch mobility 7 Bl 2 Fig. 33 7ol aA B#ystch oA Fashy] $3t el
o7 & liquid paraffin ©2 H4 ©t& AzAxz g2 44 photo volt corporation mode
S-48A 2 A}£-3)}o] densitometry & 74 73+ Fig.4 &+ %},
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Fig. 3—Paper electrophoretic patterns of super- Fig. 4—Densitometric patterns of supernatant and
natant and precipitates derived from whole precipitates derived from whole human glo-
human globin with C. HCl-acetone. bin with C. HCI-acetone.

paper electrophoresis 8 4 3} a, 2 5, & FHEMEHE globin & FEE 23led a-chain
globin & B-chain globin Rt} EER&fllo] B} o] B&h3Ich pH 7.5 9 buffer % i A a-chain
globin & B-chain globin ¥ c} wel ##H3lct= Muller o #4;99} —F3tE A4 Ao,

#® W

1. chain 9] E2] g§7lof ¢le] Al Wilson @ Smith 2] acidic acetone #:0] Hayashi J:8.t} REF
s,

2. UkEMBEM2 20v/em, 0.6mA/em, 3Shrs. kBRI 7] & Ao Bl o},

3. electrophoresis ¢} densitometry ¢] 7 ¥ & 3.0} a-chain globin ¢} mebility 7} S-chain globin
o Auc wet.

4. acdic-actone #: 0.2 7 #3 a- @ S-chain globin & paper electrophoresis 31 713 3}A] ¥
A4 Hb 9] polypeptide 2] chain anomaly & hES 4 9o},
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