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Contamination mechanism and regeneration strategies of
chromatographic resin in separation process for expression
product from mammary gland bioreactor
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Abstract: This study focused on the contamination mechanism and regeneration strategies of sulfopropyl ion exchange resin
(SP Sepharose FF) during the separation of recombinant human lactoferrin from transgenic bovine milk. We analyzed primary
constituents’ contents in chromatorgraphic material and fractions. The results showed that the lipid in milk can clog the column
or adhere to the resin through hydrophobic interaction, leading to an increase in column pressure. Some casein molecules were
found to adsorb onto the resin through electrostatic interaction, therefore the adsorption capacity was decreased. There was no
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direct interaction between lactose and the resin in the chromatorgraphic process. Increased continuous chromatographic cycles

and prolonged time interval between protein purification and column regeneration could enhance the undesirable interaction
between the contaminants and resin, thus lowering the regeneration efficiency. NaOH was found to be effective in the removal
of lipid and casein molecules from the column. Furthermore, normal microstructure and chromatographic performance of the

ion exchanger was recovered after this cleaning procedure.
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Fig. 1 Comparison of pressure curves upon flow rate between
new and used resin. Column size: 13 cmx10 mm 1.D., Column
volumn=10 mL.
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Table 1 Interaction between whey components and resin
Lipid Residual rate of Protein Residual rate Lactose Residual rate of
. Absorbance of . . S . A
Raw material whey (Asro) concentration lipid on concentration in  of protein on  concentration in lactose on
Y As0) i whey (mmol/mL)  column(%) whey(mg/mL) column (%)  whey (mg/mL)  column (%)
1.060 6.1 79.8 7.2 19.4 34.1 17.1
Whey |
1.128 4.6 72.3 7.4 14.3 26.1
0.652 1.7 32.4 6.3 -* 32.1
Whey I
0.613 1.9 32.1 6.5 - 28.1

*Under detection limit
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Table 2  Lactose contents in segments during blank
chromatography
Sample Mass (mg) Percentage (%)
Loading lactose 4720.9 100.00
Penetrating segment 4718.8 99.96
Eluting segment 21 0.04
Calculation of leftover 0.0 0.00

Mz, 25 SP Sepharose FF Z [Al {7 1E — & 2
FERIG KM EAER, RAR S B IS WUkE 25 5 3 2
I BEERR, DT E— 2 T B0 8 R L R B AR 2
ik I, B, B T2 0 e PR RE S A R v A
FEFNER H AR AT A B I Bk -

23 HERER

C 15 YL A JoT Y P A B8R 32 2 2 R0 R R 152,
B an AR . A B R DL S E T S A2
() P FSF ] TED B 45, AR SOk DA PR 6 P2 RIUR 1

Journals.im.ac.cn

WA HEAT T 558, FF4R I 2 T AH R 1 A SRS
231  FAAERER

AR FEHFLET UM E FBLER R (1 mol/L
NaOH . 30% SN, 8 mol/L Ik . 6 mol/L & HiA
1% Triton X-100) XJ75 4L ot b A4 5% B4 410 I Ve it
RETT, AR R A VM LA b R 5k B LR T B
TR ARCR . &l 3 firzs, RFRAKAN Triton X-100
REAE A R BEAR B AR , (HXHR F A BRI ASCR AN
f£; NaOH nf LA[RIN A2 Pe i 3 Fsk B4l sy, wf
VE R PR I B B

ULk, B R A 0 T S R I e 2 (&
4) ATH1, NaOH A= n] DL Fic 56 2% Bk &2 28 A Il
(7K, T o IR A i 0 A S5 %) e 28 B )5 R 48
fiko 456 NaOH FIERFRAIXT & . Be S 4l o i B
HOR (B3) AL, SRR R sk, (A5
e SP A J5T W2 BFE7 sid 14 20 43 I 12 2 i B S AR T A
RURTIR, T EE IR 2 BT i B R B B % 2 T3
FERUN R FAAERE I, R ER I 2R 11 OB M 4
T, BEE BT AOHER , 05355 B 1 AR 1 3R I 1 F
DX AT DA [ it i 5k 22 () e A= W LA VR, DI R
IR T 2C e 75 0, 5 b [R) e 3% B 8 1 5 40 T I )
W R A8 A5 B I T, xR LA TR o
2.3.2 ARG BT

BT B FEZMT A S 12 h UK 2, 15,30 d
FFIA 1 mol/L NaOH #EATFfA= , it 2% J32 A6 ) 245
(1 5) KB, BEA RIRRETEN IR, AR RO 5 T



PIPGHE AT FLIR AW BSOS 2 7 ) J2 M o0 8 ek A v A TR 775 AL R A A SR 1651

30r1
® .
20} ~ —b— Protein
= ~
2 10 N
0t - — — - — — 0
g
g I II I v
=
[
;‘ 0.020
L
é g 0.015 L —¥— Lipid
= 3 v
£ & 0010 f V—V
=
3 0.005
2 S
g . X s .
é I I I v A
o
Q
0.7 r
0.6 0\ —<— Lactose
505+
% N
~ 04 N
03 r r— — —— — —D— — —
02 L 1 1 1 1
I 1 111 v A%

Species of regenerants

3 AEBEFNEZBEES KRR
Fig. 3 Elution effect of regenerants upon hangovers. I: 1 mol/L NaOH; II: 30% Isopropyl alcohol; I11: 8 mol/L Urea; 1V: 6 mol/L
Guanidine hydrochioride; V: 1% Triton X-100.
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Fig. 4 Effect of regenerants speceies on regeneration of
ligand density. I: 1 mol/L NaOH; I1: 30% Isopropyl alcohol;
111: 8 mol/L Urea; IV: 6 mol/L Guanidine hydrochioride; V: 1%
Triton X-100.
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Fig. 6 Effect of chromatography-regreneration intervals on elution of protein, lipoid, lactose.
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Fig. 8 Comparison of pressure curves upon flow rate
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Fig. 9 SEM image of new, contamined and regrenerated resin. (A) New resin. (B) Contamined resin. (C) Regrenerated resin.
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