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Purification of secretory immunoglobulin A from bovine colostrum and detection by atomic force mi-

croscopy
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[ ABSTRACT] Objective: To purify secretory immunoglobulin A (IgA) from bovine colostrums and to detect it by atomic
force microscopy (AFM). Methods :IgA was purified by salt out, dialysis and ion-exchange chromatography, and identified by
SDS-PAGE. Molecular structure of IgA was observed on freshly cleaved mica or PLL treated mica by AFM in air. Results:
SDS-PAGE analysis followed by Coomassie blue staining revealed secretory piece, heavy and light chain constituted the puri-
fied IgA. Under AFM, IgA existed mainly in oligomer form in the physiological condition. The monomer’s dimension with 2.
6 nm X 18. 0 nm X 20. 2 nm coincided with the result discerned by electronmicroscopy. The attachment of IgA on PLL treated
mica showed dendritic aggregation form. This aggregation phenomenon tended to be more obvious with prolonging incubation
time. Conclusion:It is feasible to observe the microstructure of immunoglobulin in natural condition by combination of bio-
chemistry and atomic force microscopy techniques,which may provide an effective pathway for the study of IgA structure,
contributing to functional regulation of micromoleculars.

[KEY WORDS] immunoglobulin A; atomic force microscopy; bovine colostrums ; purification

[Acad J Sec Mil Med Univ,2004,25(1):108-110]

REREH A (TgA) 5 I E B 5 W R (sIgA) , H
BETFIT T slgA {R5ME A S5 BB a1 i 2 B0, Rk T
45 BoR 1gA f) Fab Ml Fe F B 55 1gG M, & A Ja] 1
FIGER, B R E R T AR IgA # T THALE &, Ak
MERREFZMHTHEMEL AR, KT8 ME (atomic
force microscopy, AFM) 5B E X HME > F K FEFHFRERSE
WEERZEEAEERZGTRE X HEELSFKE LB
WS IIREE R LR B h MR N TR, 44
PR 7d RS WM AT &£ E SlgA FhEE
WG AR LU AELRA SR IgA TR XS, 6 AFM
S % TgA A B ZG T HSGWHETTHE.
Tt T RGBT RER ¥ E L,

1 HEfAE

L1 ##RRA SHAWA LBEDREDHLARL

&, EHT AW 8 Millipore A R, B TR BZHEH W EH Wa-
terman A, A ELEKF R ST4, AFM BS54
Nanoscope I (Digital Instruments, Santa Barbara, Califor-
nia), % ] Nanoscope I ™#k 4347 &% 504,

.2 TgAWRAFER RRAZBEMBREET . EWEH
LB IgA MW, 13 DEAE X ZH . L H 50
ml ¥ B 0. 017 mol/L HyBERE#A (pH 7. 4) Wi BEHE IR
LB BB 1gG, B A 10 ml 0. 1 mol/L ) B B 4 (pH
T.4) WEAE R A, AR 10 pl AT RRAGBLRE
BRI E DR R AT,

1.3 #AMMHAZZEAARDALE HABZBHE

(EE&WmE] EFRAKRP%E4S(30170225).
EBEA] EBE1975-), B QL) M4, .

*Corresponding author. E-mail ; hywangk@online. sh. cn



M. EBE.E AWM ARERED A NALSE R BRI + 109 .

HERTHBYE.REFARGHTREREAES. 8% S (E D,

MALZRGARPLLBBRLES HW AR A IER., M M 1 234 5 6 7 8 9
PLL b B =7 AFM HETHERFEFRE LB HRT 205 000 ‘ ‘:
PLL % & AW # T 41 . 116000

1.4 AFM ML #Hey A4 A EEREEIE P
RS AR B B, TgA a4k B I 20 mmol/L #0 B B8 &%

—— Secretory piece
: — Heavy chain

(pH 7. P WA REZE 10,1 M 0. 1 pmol/L % A EIWK B . B F 45 000

KR R K (MIllQ # %) . ¥ TgA MR 20 ol B THF ‘ ‘

HYMERHPLL ABZ AL L K LRS- BH O, 29.000—]| ‘ Light chain
HRTHE S min.30minM1h, WELRE AEZBETK

BwksBRE., 250 RSTRE, = 8K & A XK B 1 $#3chsi{ IgA 10% SDS-PAGE £ %
HTREESE L.ET AFM Wl =K. Fig 1 Identification of immunoglobulin A purified
1.5 IgA # AFM sLal AFM RHE#EBERE LS HE from bovine colostrums by 10% SDS-PAGE

27, A B % 3k B E-scanner (12 pm) , 4143 TESP(Dig- M High range of protein marker; 1: Raw solution of immunoglobu-

ital Instruments), &B LA A 12 N/m, HiGgE SR lin; 2: Wash flowing solution; 3-9: Eluted solution of IgA

0.5~2 um/s, IgA BIEKSHE 5 E LM &R A Nanoscope
B ™4 TP By “cross-sections "IN RS ML B 1gA Bfkok 2.2 MAEFERE Igh 6 AFM LAl = UM AFM L

ETAORIE SoL BRER BT A X BREHEHINE 2 FIF . A fE5
080 256 T 0 L Y DA SE B PR L R L S R
2 & B WE B T B, TgA B = % R B 2R B

21 A#LTgAWRALER BARREVE A BESIHEGENIN 180 nmx20. 2 nm X 2. 6 nm ()
P B AT H A 1 000 ml AW TLA LA sIgh BT 0.1 30+ 3T A S R B 1gA 167 B 56 I W I 10 RO
mol/L EEER N (pH 7. WKL 10 ml. W78 IgA KERE X W O A ) SE KA PR B A BB SRR [ R T R R
50~60 g/L. SDS-PAGE %5 Fi 15 i 1gA , /] W H 4% g fn £ 51 A Py B A P e 5 4 47T BR AR 3t 43 B

— 1.00

) 0.4 O

=

< 03 0.75

2

e

202 0.50

=

g 01 0.25

§ ‘

i 0 e S w

0t 02 03 04 0.25 0.50 0.75 1.00 0.0 02 03 04 0.25 0.50 0.75 1.00

Scanning scale (//im) Scanning scale (/im) Scanning scale (//um) Scanning scale (/tm)

B2 AFM ZESHEREXANRE FHARNET L IgA PEEARSK
Fig 2 Images of immunoglobulin A absorbed on mica by tapping mode AFM in air
A IgA absorbed for 5 min forms oligomers; B: Amount of IgA absorbed for 30 min increased,forming irregular
aggregations; C; Dimension of each subunit of IgA was about 18. 0 nm X 20. 2 nm X 2. 6 nm; D: More oligomers of

IgA absorbed after incubated for longer time,three or five-subunit oligomers can be discerned
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Fig 3 Heights and diameters of IgA subunit absorbed on mica
A IgA height distribution fitted with Gaussian curves,peaked at 2. 6 nm;

B: Diameter distribution fitted with Gaussian curves of 2 peak values as 18. 0 nm and 20. 2 nm
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Fig 4 Images of immunoglobulin A absorbed on PLL-mica by tapping mode AFM in air

A; Clear surface in control PLI.-mica incubated with a drop of buffer without IgA;

B: Prominent fibril or dendritic type of aggregated IgA formed on PLL-mica after incubated for 30 min; C: Detail image of B
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