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Figure S1. The Percentage of the complexed LYZ with SDS at 1:6 molar ratio at different
pH values (average of three replicates).

QTPP-CQA: HIP complex of Lysozyme

CQA TPP  |Enhancing the lipophilicity|Preserving the biological activity|Reversibility
High complexation efficiency High Medium Low
Preserving of the secondary structure Medium High Low
Complex stability (during preparation and storage) High Low Low
High recovery (%) Low Low High

Figure S2. The interrelationship between the quality target product profile (QTTP) and
the critical quality attributes (CQA) of peptide/protein HIP complex.

Process:

Incubation of protein with [PA Centrifugation Drying
CPRICMA: Typeof IPA | Protei::[PA | Buffering | pH | Incubation | Incubation Mixing | Centrifugation | Centrifugation | Centrifugation | Drying Drying | Drying
(Qas | protein/peptide | type ratio system | valne time temperature | technique speed time temperature method | temperature | time
(High complexation efficiency Mediom  [Medium|  High Low High | Mediom Low Low Low Low Low Low Low Low
f::x;‘:g ooy High  [Medm| Mefom | Low | Hih | Low Medium Low Low Low Lov High Hgh | Hi
Comles bl reg Mo [Medun|  Low | Lov |Medow| Low Lo Low Low Low Lov | Mefiom | Medim | Medum
preparation and storage)
Egh recovery (%) Medum  [Mediom| Medum Low High Low Low Low Low Low Low Low Low Low

Figure S3. Risk estimation matrix (REM) showing the interdependence rating between
CQAs of the complex and CMAs and CPPs of the preparation method ranking them as
high-risk, Medium-risk and Low-risk parameters.
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Figure S4. Pareto chart showing the ranking of the critical quality attributes (CQAs) of
peptide/protein HIP complex.
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Figure S5. Complexation efficiency of the complexes prepared at pH 4, 6, 8 and 10 with
the molar ratios obtained from the titration experiment (average of six measurements).



Page 3 0of 3

w

0

|||““{‘|""‘
RENASZLIISROSELINEILNE

Time (h) -

sEnzyme activity% (1M NaCl)

©

(]

RENSRILIAERNIELE

«Enzyme activity% (1.5 M NaCl)

60 60
a b
_E- 50 %—!- 50
E‘ 40 ‘? 40
> s
3 30 S 30
L] o
o o
E 20 E 20
) g
w 10 w 10
0 0
0 0.5 1 15 2 0 0.5 1 15 2
NaCl concentration (M) NaCl concentration (M)
~—Enzyme activity (%)24 h ——Enzyme activity (%)48 h ——Enzyme activity (%)72 h Enzyme activity (%) 168 h
60
—_ C
2 s0 ]
%‘ 40 J
3
" 30
o
c '4%’__;"IL
w10
0
0 0.5 1 15 2
NaCl concentration (M)
Figure S6. Enzymatic activity (%) of the dissociated LYZ from the HIP complex
prepared at pH 4 (a), pH 6 (b) and pH 8 (c) (average of three replicates).
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Figure S7. Enzyme activity (%) of LYZ recovered from the HIP complex prepared at
pH6 (a) and pH 8 (b) and collected at different time points (average of five

measurements).



