&5 ot ik
9 A

o5 o6 i
Spectroscopy and Spectral Analysis

a5 Br Vol. 29, No. 5,ppl232-1236

May., 2009

FTIR-HATR i3 B B-3 50 35 22 1 52 E 4L 3 5

woLE, EAEXT, hER, mER, E-K', B4,

Lo PR A W S %, P M T

3, =2
RAKF

530003

2. BEE RPN KEYIE, Greenville, NC 27858-4353, USA

M OE ey SR 0 b BT R M ED 2 Wi ik BRI T EL 20 A0 6 45 G K O S 4 R
(FTIR-HATRY AR T p-# 5% B35 AR B 4 FALH . A2 T 68 fy 1B 5 37 £ p-1H B 3t 8 B % M
FEAEREAR AT Loy Hr TR & e 2 A, 25 o (DT IL & A0, g3 A6
B EAR T IER AL (DF 1 750~1 500 cm™ ' X [A] . RAEFE H ZHAMAY 1 652, 1 638 F1 1 628 cm™ ' 7F B4

FOPAT WL AR, M AE 1 682 e ! A W R B 5

(3)1E 1 350~1 500 em ' X ], FAEMENE CH, /CH, (1

1440, 1453, 1479 cm ™'} CO—O—CH 1172 1 1 161 om™ ' Wl g 16 g-H %3 2 2 08 /b5 WiAE 1 000~

1200 em "X [H], RAERRKILAEY C—O ) 1 150 cm

VL2, 3- @R H R (DPG)Y @ ATP i O—P=0 ¥

1 08111 053 em ™' MR WU 8 25 T} 5 . SEit R W] DPG/NRZE HUAE p- AL AT P B35 TIEW A, IFAENS
Wids AR, P E LR X o, Bk 7R A BE AL B B . O MBS G R 2 W BRI T R S A S 0 R Al FR AR

#i5 .

KA

FESES: 0621.2 XERFRIRAD : A

Tl

el

by Hh A B I R B b 2D 2 T R S M X L A — e 3t 4%
PEMB PR , EESN o I g W R IR Hor,
B BT BB B AR BR AR (AR A 32 B
B IR LT AR I BBk A R B A ik A R A
RS R Hd, pERMM 0T A S TR
H o RV LR N E R R R e E W — R, REER A
3~6 ARG KRB . 5 W 0 e R b4y, BB ATk
1k AT 5 7R 2 Wi AL 8- AU M BT 1 & e 3 R iR
LG e ST

162 KIS Wb, R DL R OB, AL AR R
BB AR F B WKAE 5 B LU BRI2 W 5 R0
M SRS, KRS, BWRAME K. ELE, K
FEICIEBOR MY K& e, B AR 4 21 A1 6% (FTIR) 2712 b
MTAEWERERR OB Z T, B g 9zmt, P, X
P3RS MR A, TR 43 /KT S ) O I 2 B L 5 R
KFR, FTIR C N EFZK P E AR 2l TR, B, 40
SMETE B RET T L [T T T T SRR A AR E

W B 2008-02-08, 1&iT HHR: 2008-05-12

i HLI LDl s A R A ST s S s BRAR s 2, 3- BRI H i iR
DOI: 10. 3964/j. issn. 1000-0593(2009)05-1232-05

ST HIE . AE ST ST P, Lin Pl 4040 3 vk, K
T W EFE CaF, % F 09 Ifit 21 7 [ (hemoglobin, Hb) i & .
T G R RO R AL . T R S IR, ek 5 4 B
IS fE R A S IR W AR A2 W, (BRI X ], 2%
S 178 Ab Bz Wi (4 4 F HLBIT AR A . i HL A2 2% 09 B 1 b
PHAL R AR ARG T 63 X M 2T 0 P2 . Oy iR g 7Y 5 OE
B A6 ) A AR A AR R I A F AL, FTIR 456 /K °F 32 0l
4> 2 5f Chorizontal attenuated total reflectance, HATR) $ A&
HF g s, ARSCHESCHIRTT T g 3% 5 1E % 4 1ok
k2 MHALEE . o8 S A IS W R T B T 5 Y
bR B AR YE . i FTIR F T 8- M % KB G % i Ry 7T B .

1 SEgH o

L1 UBEHE

18 FL 27 41 36 3% 1% (Nicolet 5700, DTGS/B K il 58 it &
HATR % RE M . {8 B M RE (68 £ Rl 50 280 4 4% £85I BF
G745 \TTPGERI R TERE SO 28 B ) 5 4R
W2 B A R — B, PR AR IRAR Y
1.2 PEZARETALE R ki e i

ESTH: HE AR H (30660063) F17 PG A1 223 435 H (0575027) ¥ )

PEE R La0H. 1980 4R, 7 PURL7 Bt AL 4 Wy L S0 36 2 AT 52 55 )

e-mail: wguiwen@ 126. com

* IR A



itk 56 E 4 1233

B 200 pL AN IMLE F 1.5 mL 804, 4 °C., 400 g B
10 min % 3, 400 pL Hanks 28 sl Pe ik 3 1K, ZRWKMKE
IR RERLT M N T . 4 °C, 20 000 g B0 30 min B i
W, BT —20 CHEKBIAA. BULLEABER S oL HRwW
YI5) A F ZnSe SRR (50 mm X5 mm), 78T &M T
BB . LTAMSEIEAL I E 3R 4 em ', R 800~
4 000 cm™ ', FHHE 64 WARTFAE A IEIE
1.3 LWEHMHEK

SRR I A B RE SR B, RO 5 B S vk G A 6
P, RATH SR EREMIMRTIFER, 850 8/R% 1652 cm™
Sb 6T R EENTF LS B CHD % T>4%8), &4 E S
e BE R R PR A5G (>0, 995) , AN, HATR M £ %K%
ST/ 2T A0 35 Sk b 2T SRR R L AR KU TR
of s i A 5 I, PR ST 46 FE M (RSD<CT4 %), (R A 52 46 %of
MZRE R A AR, HATR 35 7E 1 652 cm™ ' Ab 3R
BEARTF 1. BB R T /NF 0.5 pm,

1652, amide 1

i 1540, amide 1
08 — Normal(a)
--=:-B-thalassemia major(b)

1463, -CH, | ... Difference spectrum(a-1.5*b)
1396, -CH, H
= ’ i 3295, amide A
= 04 1240-1 340, ::
5 V.41 amide I i P
® v\ Al 2960, ~CH,
i 1 170, phospholipiis

2873, -CH,

_/

1050,
iphosphate!
AN

1000 1500 3000

Wave number/cm™!

Fig. 1 Plots of the average IR absorption spectra of hemoglo-
bin lysates from normal individuals (solid line), pa-
tients with f-thalassemia major (dashed line), as well
as the difference spectrum (dotted line) between normal
and magnified f- thalassemia major spectra by a factor

of 1.5
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Fig. 2  Second derivative spectra, FSD and their respective
difference spectra in amide [ regions. The solid line,
short dash dot line and dotted line represent normal
group, f- thalassemia major group and their difference

spectra respectively
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Fig. 3 Original spectra, second derivative spectra and their

respective differencespectra in 1 350~1 500 em™"'

(a)and 1 000~1 200 cm™' (b) regions
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FTIR-HATR to Identify f-Thalassemia and Its Mechanism Study

PENG Li-xin', WANG Gui-wen'” , YAO Hui-lu', HUANG Shu-shi', WANG Yi-bing', TAO Zhan-hua', LI Yong-qing®
1. Biophysics Laboratory, Guangxi Academy of Sciences, Nanning, Guangxi 530003, China
2. Department of Physics, East Carolina University, Greenville, NC 27858-4353, USA

Abstract Fourier transform infrared spectroscopy (FTIR)associated with horizontal attenuated total reflectance (HATR) was
firstly used to diagnose -thalassemia patients. With excellent linearity (+=0. 997) and reproducibility (RSD<C4%), FTIR-HA-
TR shows an order-of-magnitude increase in IR absorption bands over the single-path transmission FTIR. Based on above, spec-
tra from 37 patients’ and 68 health samples indicated several observable differences in IR vibrational spectra of the Hb lysates
between the -thalassemia major patients and control: (1)Because of decreasing hemoglobin, the peak intensities are obviously

! region,

lower in B-thalassemia group that is consistent with index from routine hemoglobin diagnosis. (2)In 1 750-1 500 c¢m
slight decrease at 1 652 cm™ ' (a-helix), 1 638 and 1 628 cm ' bands but mild increase at 1 682 cm ' all demonstrate structure
changes by both Fourier self-deconvolution and second derivative spectra. (3)More importantly, difference spectra substantially
demonstrate decreased intensities at 1 440, 1453, 1 479 cm ™! bands arising from CH, /CH, deformation vibration of phospholip-
ids but increased intensities at 1 150 cm ' band originating from C—O stretching vibration of carbohydrate and at 1 081 and
1 053 cm™' bands that are attributed to 2,3-diphosphoglycerate (DPG)in §-thalassemia major group. Statistical analysis demon-
strates significant difference of DPG/phospholipids ratio between two groups. All the samples can be 100% correctly classified

into groups on the basis of this ratio. These finding could help understand possible mechanism for diagnosing thalassemia. It

makes large-scale screening of thalassemia by FTIR a possibility.
Keywords FTIR; HATR; Thalassemia; Phospholipids; 2, 3-Diphosphoglycerate
(Received Feb. 8, 2008; accepted May 12, 2008)

% Corresponding author





