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Figure S1. 'H NMR spectra of mPEGSACc-2000
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Figure S2.'H NMR spectra of copolymer 1a
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Figure S3 *C NMR spectra of copolymer 1a



500

750

1000

1250

70

= —Gl¥l
— 9961
— 19l
— BEZC
— 0S¢
T —— G692
‘= —6eL
— BLYE
— BF.E
[ [ | [ [
[} [} [} [} [}
[T Wiy =t [30] (]

[%] ®ouepiwsues |

3500 3250 3000 2750 2500 2250 2000 1750 1500
Wavenumber cm-1

3750

10
Figure S4. IR spectra of copolymer 1a



9T’L
8T'L
L
€cL
vaL
9¢’L
8¢C’L

—

L

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

9.0

9.5
Figure S5. *H NMR spectra of copolymer 1b

0.0



128.74
128.49
126.99
70.40

~71.84

L
\

58.94

20.72

T T T T T T T T T T T T T T T T T T T T T T T T T T T
'00 190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)
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Figure S7b. Compirison of IR spectra of copolymer 1a and 1b
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Figure S8. Screen shot of empty nanoreactor size distribution using the intensity(A-C) and number parameters (D-F) based on 1a,
copolymer concentrations 0.1, 0.2, 0.5, 0.75, 1% (wt/wt), 10 mM Tris buffer, pH=7.4, 25°C.
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Figure S10. TEM Images of empty nanoreactors based on 1a, Cia = 10 pg/mL, Tris-Buffer, pH = 7.4, 25 °C
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Figure S11. TEM Images of empty nanoreactors based on 1b, Cip = 10 pg/mL, Tris-Buffer, pH = 7.4, 25 °C.
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Table S1. In vitro stability of nanoreactors 1b in blood.

Sample Medium Z average, nm PDI

nR-PTE  Tris-buffer 95.7+0.1 0.16+0.01
1 step blood 94+2 0.29+0.04
2 step blood 92+2 0.27+0.03
3 step serum 99+1 0.27+0.01
4 step serum 9242 0.26+0.01

where 1 step is keeping the blood at +37°C for 1 hour, 2 step is keeping the blood at +4°C for 1 hour, 3 step — centrifuge the blood
(15min, 2500rpm, +4°C), 4 step — freezing the serum at -20°C — for 7 days.
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Figure S17. UV Absorbance spectra of pNp after the neutralization of POX by enzyme (A) and enzyme-loaded nanoreactors (B),
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Table S2. Prophylaxis and post-exposure treatment of paraoxon s.c. acute toxicity by i.v. administration of enzyme-loaded
nanoreactors in mice, where Control 1 is the EtOH 10% in sodium chloride 0.9% solution (s.c.) and Control 2 is empty
nanoreactor solution (i.v.).

Dose, Animals
mg/kg dead / total
Paraoxon acute toxicity study

Control 1 0/3
Control 2 0/3

0.5 0/3
0.625 0/3

0.65 1/3

0.7 3/3

0.75 33

1.25 3/3
enzyme-loaded nanoreactors prophylactic i.v. administration
5 0/3

10 1/3

15 4/6

25 3/3
enzyme-loaded nanoreactors i.v. treatment
2.5 0/3

5 1/3

10 3/3




A Time spent at the center Entries into closed arms Rearings
- 301+ *
150 . 154
*
— . T
100 T 2 10 T 2 204
2 —_— T =
Q £ g
d 5 8
- % 5 104
501 S 5 S 10
* *
T - b
0- T T 0- 0- T T
1 2 3 4 5 1 2 3 4 5 1 2
Group Group Group
Time spent in closed arms 20 Head dips ; Grooming
400+ . . .
* -_— 44
300 __ a 154 N g’
© — E 3]
8 T 10 S
@ -
200 @ ]
z - < 52
o 15}
1004 1+ 54 2, T
0- 0- T T 0- T i = i
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Group Group Group
C Time spent in open arms Entries into open arms Time spent before
80- 4- 400- entry to open arms
60+ i 300
T g T
Q = 3]
401 £ 2 T % 200-
- < d
- g 2
*H
201 1 100+ 1
—
0_ T T 0_ - 0- : :
1 2 3 4 5 2 3 H 5 Y 7 T T T
Groun Group Sroup
Defecation
1.59
5
".—a 1.04
Qo
5
o
% 0.5
®
0.0
1 2 3 4 5
Group

Figure S18. Elevated cross maze parameters on the 1% day of experiment, * p < 0.05

23



Head dips Entries into open arms Entries into closed arms
15
* 10

)

4 T
w
a 2 1.0 »
= 8 1.
33 E T £ T
® € £
o @ o
£z = -
s Sos ]
= ® ™ =
1
0
0.0 0
oz 4 s 1 2 3 4 s 12 3 4
Group Group Group
Time spent at the center Time spent in closed arms Time spent in open arms
60
300 400
300
200 T 40
g H H
] o & 200
100 20 -

100

0
O 1 2 3 4 5
Group Groun
Rearings Defecation Grooming
3 5
[
g 5, T g
= "
g H g
2
5 3 5
* 51 o
a* *
0
3 3
Group Group Group

Figure S19. Elevated cross maze parameters on the 30" day of experiment, * p < 0.05.
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Figure S20. Elevated cross maze parameters on the 1% (black column) vs 30™ (grey column) days of experiment, * p < 0.05.
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Two sample t Test (16/06/23 20:31:10)
- Notes x|
¥-Function Two sampletTest
User Mame Oadijia iaseaias
Time  16/06/23 20:31:10
Input Data |

Data Range
1st Data Range [Bookl1]Sheet1ld | [1%:3%]
2nd Data Range | [Book1]Sheet1!B | [1%:37]

Descriptive Stafistics =]

L M Mean sD SEM
A 3| 2196226 315392 1.82002
B 3| 2615995 283388 163614
Difference -4.19769

t-Test Statistics |

t Statistic DF Prob=|t|
Equal Variance Assumed -1.71475 4 016154
Equal Variance MOT Assumed  -1.71475 395506 016235

Mull Hypothesis: meani-mean? =0
Altz=rnative Hypothesis: measni-mesnz <=

At the 0.05 level, the difference of the population means is NOT significanthy different with the test difference(0)

Figure S21. Student’s t-test for free enzyme (1) and nanoreactor based on 1b (2) 1% injection.



Two sample t Test (16/06/23 21:21:10)
Motes  =|

X-Function | Two samplet Test
User Mame Oadljia laséaias

Time 16/06/23 21:21:10
Input Data |

Data Range
1st Data Range [Book2]Sheet1ld | [1%:3%]
2nd Data Range [BookZ]Sheetl!lB [17:.37]

Descriptive Statistics |
T M Mean sD SEM
A 3 2615995 283388 163614
B 3| 2512116 22397 120309
Difference 1.038789

t-Test Statistics x|

1 Statistic DF Prob=t|
0.49312 4 0.64454

Equal Variance Assumed
049812 379727 064586

Equal Variance MOT Assumed

MNull Hypothesis: meani-meanz =0

Alternative Hypothesis: meani-mean? <= 0
At the 0.05 level, the difference of the population means is NOT significantly different with the test difference(0)

Figure S22. Student’s t-test for nanoreactor 1t injection and nanoreactor 2" injection (after 30 days) based on 1b.



ANOVAOneWay (16/06/23 21:21:37)

+ Notes =]
+# Input Data =]
- Descriptive Statistics ~|

Sample Size Mean Standard Deviation
A 3 2196226 3.15392
B 3| 26.159485 283388
C 3 2512116 2.2397

SE of Mean
1.82092
1.63614
1.28309

- One Way ANOVA  ~|

= QOveralf ANOVA ~]|

. DF  Sum of Sguares = Mean Square | FValue = Prob=F
Model 2 2867837 14.33919 187079 0.23365
Errar f 45 93857 7 GE4TA
Total g 74 66694

Mull Hypothesiz: The means of all levels are equal.
Alternative Hypothesis: The mesns of one or more levels are different.
At the 0.05 level, the population means are not significantly different.

- Fit Statistics x|
|_ R-3quare  CoeffVar | Root M3E | Data Mean
0.38408 01134 276853 24 41448

Figure S23. One Way ANOVA for free enzyme 1% injection, nanoreactor 1% injection and nanoreactor 2" injection (after 30
days) based on 1b.
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Figure S24. Pharmacokinetic profiles in mouse plasma after intravenous injection of free enzyme (1), enzyme-loaded
nanoreactors made by three-block copolymers (2) after second injection (30-day). The dose of enzyme is 5.76 mg/kg. Each point

represents the mean = SD in 3 mice.
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Table S3. Pharmacokinetic parameters observed in mouse after intravenous injection of free enzyme and enzyme-loaded
nanoreactors second time after 1 month of 1% injections. The dose of enzyme 5.76 mg/kg. Results represent the mean + SD for
three mice, three-block copolymer nanoreactor.

Sample number ] tins

of injections  (min?) (min)
Free enzyme 2, 30-day 0.022440.0028 30.96+3.85
Enzyme-loaded nanoreactors 2, 30-day 0.0274+0.0038 25.27+3.49

*t124 = In2/0,, in which a is the distribution rate (min*) from blood. Data were analyzed via two-tailed Student’s t test (*p < 0.05)
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Two sample t Test (19/06/23 16:22:33)
Notes |

¥-Function Two sample t Test
User Mame Oabijia iasésiia

Time | 19/06/23 16:22:33
Input Data  =|

Cata Range
15t Data Range [Bookl1]lSheet1!1 | [1%:3%]
2nd Data Range | [Book1]Sheet1!l2  [1%:37%]

Descriptive Statistics =/
T M Mean sD SEM
1" 3 30,9595 | 3.85343 0 222478
2 3 2527136 349305 201671
Difference 5.68814

t-Test Statistics =]

1 Statistic DF Probe={i|
Equal Variance Assumed 1.89428 4 01311
Equal Variance MOT Assumed 1.89428 | 396205 013178

MNull Hypothesis: meani-mean? =0
Alternative Hypothesis: meani-meanZ <= 0
At the 0.05 level, the difference of the population meansg iz MOT =ignificanthy different with the test difference(0)

Figure S25. Student’s t-test for free enzyme and three-block copolymer nanoreactor 2™ injection.



Figure S26. The ratio of the signals from positive and negative control samples (P/N signal ratio) with tested dilution factors.
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Figure S27. The receiver operating characteristic (ROC) analysis of ELISA showing sensitivity versus specificity for
discrimination of positive and negative serum samples.
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Figure S28. The western blot membranes for anti-PTE-IgG from 3 independent experiments: 1 - negative control, 2 — positive
control, 3 — POX, 4 — empty nanoreactor, 5 - solvent, 6 — PTE, 7 — PTE-mPEG—PPS—mPEG nanoreactor (1 injection), 8 - PTE-
mPEG—PPS—mPEG nanoreactor (2 injections), 9 - PTE-mPEG—PPS nanoreactor (1 injection), 10 - PTE-mPEG—PPS nanoreactor

(2 injections).
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Figure S29. UV Absorbance spectra (A) and calibration curve (B) of Phosphotriesterase, 10mM Tris buffer, pH=7.4, 25°C.
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Figure S30. Transmittance of empty nanoreators under centrifugation conditions at 5000 rpm, using centrifuge over time, Cip

(wt/wt) = 0.5%, 10 mM Tris buffer, pH=7.4.
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