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Supplementary Table S1. Vertical bone height loss in the extraction socket on day 7 and day 28

m Vu!ﬂ bone FBS Sch NfD PLGA-ScD PLGA-ND F (DFn, DFD) P Vanms
period height loss n Mean sD SE n Mean sD SE n Mean sD SE n Mean D SE n Mean sD SE

HBL {mm) a3 0725 0063 0030 3 0.715 oo 0018 a3 0.598 0067 0.030 3 0632 0.055 0.024 a3 0.508 0.070 0.031 F{4,20)=11.170 P<0D 0001

HML (mm} a3 0.784 0040 ooa 3 0.766 0.038 0.026 a3 0.689 0039 0027 3 0719 0.066 0.030 a3 0.606 0.035 o6 F{4,20)=83860 P-0.0003="

o7 HPL {mm) 5 0523 oozy oMz 5 0.525 0048 oo 5 0499 0081 0036 5 0500 0.071 0.032 5 041D 0048 0022 F(4,20)=3264 P=D0325*
HM (mm}) 5 0198 [ E 0006 5 0142 0028 0013 5 0120 0019 0008 5 0125 0.028 0013 5 014D 0043 oo F (4, 20)=5085 P=D.0025*

HD (mm) a D634 0026 LXE] 3 0.643 0.036 D016 a 0612 0.038 0017 3 D613 0.063 0.028 a 0532 D054 0.024 F {4, 20)=3.865 P=00175*

HBL {mm) a3 0.993 L) 003 3 0.961 0047 o021 a3 0.939 0.084 0.038 3 0013 0.044 0.020 a3 0838 [ ST 0025 F{4,20)=4.443 P=0.0009=

HML (mm} 5 0904 0043 oMo 5 030 0042 0019 5 0817 D054 0024 5 D347 0.068 0.030 5 D787 0071 0032 F(4,20)=3730 P=D0D193*

D28 HPL {mm) 5 D705 0052 0023 5 0775 0034 0D15 5 0784 0042 0019 5 D734 0.048 0.0H 5 D675 0029 oM3 F (4, 20)=6935 P=D 0011+
HM (mm}) a3 0.542 0033 o7 3 0.493 0.042 0019 a3 0913 0.032 0014 3 D474 0.064 0.020 a3 0.390 0.036 o6 F{4,200=8270 P-0.0004="

HD (mm) a 0.680 0 D52 0023 3 0.681 0041 D018 a 0.667 D044 0.020 3 D604 0.052 0.023 a 0538 D.045 0.020 F{4,20)=8828 P=00003"*

Abbreviations: HBL, buccal height loss of extraction socket; HML, middle height loss of extraction socket; HPL, palatal height loss of extraction
socket; HM, mesial height loss of extraction socket; HD, distal height loss of extraction socket.; D7, post-extraction day 7; D28, post-extraction
day 28; PBS, PBS group; ScD, naked scrambled decoy group; NfD, naked NF-xB decoy group; PLGA-ScD, Scrambled decoy ODN-loaded PLGA
Nanosphere group; PLGA-NfD, NF-kB decoy ODN-loaded PLGA nanosphere group.



Supplementary Table S2. Trabecular bone analysis of extraction socket on day 7 and day 28

oL y - Trak dar bone FBS ScD MNfD PLGA-ScD PLGA-ND F (DFn, DFD) P Vakes
period Paameters n Mean sD SE n Mean sD SE n Mean sD SE n Mean sD SE n Mean sD SE
BTV (%) 5 4211 506 226 5 4114 313 1.40 5 5054 317 142 5 4370 423 189 5 56.77 565 2453 F{4, 20)=11661 P<DDOO1***
BS/BV (14Anm) 3 453 6 232 3 483 626 280 a3 38.16 439 209 a3 M4r 299 268 a3 J2.60 617 276 F @4, 20)=8.467 P=0.0004>"
BMD (mgn:m’) 5 41761 6598 2051 5 40950 5076 270 3 51640 6584 2044 5 41920 4114 1840 5 61140 56.07 2508 F{4, 20)=12040 P<DDOO1***
Th.Th{jmm) 5 B0 526 235 5 3805 602 39 5 4802 523 234 5 12 42 4390 196 5 5252 550 250 F (4, 20)=5314 P=D.0028™
o7 Th N (1/mm) 5 043 272 122 5 1020 246 110 5 1476 323 145 5 10532 236 105 5 1798 358 160 F {4, 20)=7907 P=0DDD5**
Th.Sp (um) 5 5970 573 256 5 5563 700 313 5 4993 m 313 5 5064 265 119 5 4517 439 219 F (4, 20)=6.236 P=D0019*
Th.Spac {(jam) 5 12330 1164 il 5 12500 1427 638 5 10580 700 353 5 12490 1117 500 5 0454 11.04 404 F{4, 20)=7516 P=0DDD7=*
V"m.space mm°) 3 193602 192603 838604 3 175602 323603 145603 3§ 13702 21703 O7IED4 a3 17E02 3J19E03 143603 a3 12802 410E03 183503 F {4 20)=4633 P=0.0082"*
Vir (mm*) 3 172202 7TIME03 33003 3 17402 B1VED3 366603 3 312802 107202 478E03 a3 1602 6MED3 23703 a3 4MED2 1.28E02 LH.7IED3 F (4, 20)=9232 P-0.0002"*
BTV (%) 5 5442 496 222 5 51386 a4 226 5 5415 557 249 5 54.50 888 3907 5 67.30 639 308 F (4, 20)=4 633 P=D.0082**
BS/BY (1Anm) 5 3700 497 222 5 4077 317 142 5 4223 295 132 5 3057 582 26D 5 2300 599 268 F (4, 20)=6.976 P=D 0011+
BMD (mgn:m’) 5 56070 9233 4129 5 58870 52 65 2356 5 59090 67.53 3020 5 61630 7782 34 80 5 74540 63.70 3072 F (4, 2D0)= 4 946 P=D.0062**
Th.Th{jm) a5 5241 4338 196 a5 4941 496 222 3 8227 275 123 3 M 37 1.0 3 60,30 431 215 F 4, 20)=5334 P=D.0043*
D28 Th N (1/mm) 5 1644 349 156 5 1562 23 104 5 1802 am 134 5 1557 417 1386 5 22380 395 177 F (4, 20)= 4064 P=D0143*
Th.Sp (um) 3 2086 3.13 1.40 3 N2 621 280 a3 2603 497 222 a3 2066 744 333 a3 18.86 458 209 F @4, 20)=4.194 P=00126*
Th.Spac {(jmm) 3 8454 T.45 3.33 3 T30z 13.13 a8r a3 68.68 10.83 485 a3 i ) 1284 a.74 a3 3. 13.62 600 F @, 20)=53878 P=0.0027=
Vm.space (lnm:‘) 5 128F02 154F03 688F-04 5 132F02 Z240E03 107E03 5 115602 150603 711E-04 5 120602 162E03 7.22F04 5 T2ED3I 16303 731E-D4 F (4 20)=83845 P=-D0003""
Vir (mm*) 3 496E02 1.11ED02 495E03 3 620002 1.09E02 ABMED3 5 62/E0Z2 14002 625503 a3 4802 162002 725603 a3 THAEDZ 201EDZ2 893E03 F (4, 20)=3.001 P=0.0432°

Abbreviations: BV/TV, bone volume fraction (%); BS/BV, bone surface ratio (per mm); BMD, bone mineral density (mg/cm?); Tb.Th, trabecular
thickness (um); Th.N, trabecular number (per mm); Tbh.Sp, trabecular separation (um); Tbh.Spac, trabecular spacing (um); V*m.space, bone marrow
space star volume (mm?q); V*tr, trabecular star volume (mm?q); D7, post-extraction day 7; D28, post-extraction day 28; PBS, PBS group; ScD,
naked scrambled decoy group; NfD, naked NF-kB decoy group; PLGA-ScD, Scrambled decoy ODN-loaded PLGA Nanosphere group; PLGA-
NfD, NF-kB decoy ODN-loaded PLGA nanosphere group.



Supplementary Table S3. TRAP positive cell ratio of extraction socket on day 7 and day 28

Observation e con ran PBS ScD N PLGA-ScD PLGA-ND oD v
period TRAP-positive ° n Mean SD SE n Mean SD SE n Mean SD SE n Mean SD SE n Mean SD Sg | (Orn.DFD ues
D7 Number of TRAP-positive stained cells /mm2 2506 313 140 5 2408 295 132 5 1769 314 141 5 2453 485 217 5 1084 232 104 ' o)  P<000OT™
D28 Number of TRAP-posifve stained cells/mm2 5§ 1992 465 208 5 1712 214 096 5 1674 363 162 5 1915 271 121 5 099 262 1.17 ' 9207  poooog

Abbreviations: D7, post-extraction day 7; D28, post-extraction day 28; PBS, PBS group; ScD, naked scrambled decoy group; NfD, naked NF-«xB
decoy group; PLGA-ScD, Scrambled decoy ODN-loaded PLGA Nanosphere group; PLGA-NfD, NF-kB decoy ODN-loaded PLGA nanosphere

group.



Supplementary Table S4. ALP positive stained area ratio of extraction socket on day 7 and day 28

Observation — - PBS ScD ND PLGA-ScD PLGA-NID
period ALP-positive area rafio n Mean SD SE n Mean SD SE n Mean SD SE n Mean SD SE n Mean Sp Sg | (Orm- DR} PValues
o7 ALP-posilive stained area ratio {%) 5 7BO 463 207 5 763

453 203 5 936 327 146 65 1194 433 18 & 2017 322 144 F(;':,%;): P=0.0004™"

D28 Al P-positive stained arca ratio (%) 5 985 430 192 & 872 336 180 &5 732 25 116 & 814 370 166 & 1458 302 135 F(;:"‘ig)= P=0.0262"

Abbreviations: D7, post-extraction day 7; D28, post-extraction day 28; PBS, PBS group; ScD, naked scrambled decoy group; NfD, naked NF-«xB

decoy group; PLGA-ScD, Scrambled decoy ODN-loaded PLGA Nanosphere group; PLGA-NfD, NF-kB decoy ODN-loaded PLGA nanosphere
group.




Supplementary Table S5. Percentage of immunopositive stained areas (%) of extraction socket on day 7 and day 28

mmunohistochemical _ Observation PBS ScD ND PLGA-ScD PLGAND O o) Pvales
markers period n Mean SD SE n Mean SD SE n Mean SD SE n Mean SD SE n Mean SD SE
IL4 beta D7 5 205 282 126 5 1976 470 210 5 1358 303 136 5 1812 295 132 5 920 265 1.18 ' (020 P=0.0001~
D28 5 836 221 099 5 003 374 167 5 681 151 068 5 781 233 104 5 281 107 048 ' @20  p=poosg~
TNF-alpha D7 5 1554 207 133 5 1428 234 105 5 171 233 104 5 1343 223 089 5 644 191 085 (120"  P<0.0001™
D28 5 1086 166 074 5 1051 230 103 5 061 206 092 5 999 300 134 5 428 167 075 ' Gea0)~  P=0.0007™
TGF-beta 1 D7 5 1830 303 136 5 1745 271 121 5 2291 411 184 5 1792 350 160 5 3062 367 164 | \y2)"  P<0.0001™
D28 5 2136 347 155 5 2211 429 192 5 2375 204 091 5 2323 344 154 5 3175 388 174 2= pgoprom
RANKL D7 5 1634 239 107 5 1863 206 092 5 1382 200 089 5 1690 219 098 5 977 180 o080 ' (SZ0= pgopor
D28 5 1227 167 075 5 1199 204 091 5 1221 261 117 5 1343 148 066 5 843 207 093 ' G20=  ppooge~

Abbreviations: D7, post-extraction day 7; D28, post-extraction day 28;

group.

PBS, PBS group; ScD, naked scrambled decoy group; NfD, naked NF-xB
decoy group; PLGA-ScD, Scrambled decoy ODN-loaded PLGA Nanosphere group; PLGA-NfD, NF-kB decoy ODN-loaded PLGA nanosphere



Supplementary Table S6. Relative gene expression level of extraction socket on day 7 and day 28

RT-qPCR Observation PRS SdD ND PLGA-ScD PLGA-ND Kruskal- Wallis P Vakies
markers period n Mean sD SE n Mean sD SE n Mean sD SE n Mean sD SE n Mean sD SE stalistic

L-1 beta or 5 1.04 022 0.10 5 1.09 0.37 016 5 081 015 007 5 095 020 009 5 0.52 o1 0.10 1268 P=0.0130"

D28 5 1.0 021 0.10 5 092 024 011 5 086 0.16 007 5 0.90 015 007 5 0.59 019 0.09 11.44 P=0.0221*

TNF-alpha farg 5 107 040 0.18 5 1.16 027 012 5 089 038 017 5 129 035 016 5 0.46 024 011 1290 P=00118*

D28 5 096 016 0.07 5 1.06 027 012 5 103 043 019 5 1.05 032 014 5 0.50 012 0.05 1187 P=00183*

TGF-beta 1 farg 5 1.10 025 01 5 1.04 019 009 5 136 022 010 5 117 019 009 5 153 022 0.10 970 P=0.0459*

D28 5 1.03 023 0.10 5 1.17 018 008 5 120 015 007 5 1.32 026 012 5 1.68 039 0.18 1028 P=0.0360"

RANKL or 5 099 0.30 0.13 5 1.06 027 012 5 069 017 007 5 1.01 024 o1 5 0.49 020 0.09 1255 P=0.0137

D28 5 111 018 0.08 5 1.0 019 009 5 097 018 0.08 5 1.01 022 010 5 0.69 013 0.06 10.70 P=0.0301*

oPG br 5 1.02 020 0.09 5 097 012 005 5 086 017 0.08 5 093 025 LR} 5 0.62 013 0.06 1027 P=0.0361*

D28 5 101 014 0.06 5 1.08 010 004 5 099 013 0.06 5 0.96 o1 009 5 073 008 0.03 1055 P=00322*

RANKL/OPG ratio or 5 107 034 015 5 1.09 027 012 5 083 027 012 5 120 035 016 5 0.62 019 009 1051 P=00327

D28 5 1.12 0.16 0.07 5 0.88 023 010 5 089 019 0.09 5 1.04 028 012 5 0.66 017 0.08 10.63 P=0.0311*

Abbreviations: D7, post-extraction day 7; D28, post-extraction day 28; PBS, PBS group; ScD, naked scrambled decoy group; NfD, naked NF-«xB
decoy group; PLGA-ScD, Scrambled decoy ODN-loaded PLGA Nanosphere group; PLGA-NfD, NF-kB decoy ODN-loaded PLGA nanosphere

group.
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Supplementary Figure S1.

A, Schematic figure of decoy ODN nuclear medicine administered in experimental
groups.

B, Experimental timeline.

Abbreviations: DO, immediate after extraction; D7, post-extraction day 7; D28, post-
extraction day 28; PBS, PBS group; ScD, naked scrambled decoy group; NfD, naked
NF-kB decoy group; PLGA-ScD, Scrambled decoy ODN-loaded PLGA Nanosphere
group; PLGA-NfD, NF-kB decoy ODN-loaded PLGA nanosphere group.



Immunohistochemical Staining
Negative Antigen (tissue) controls
Brain Tissue (Wistar/ST male rats )

X40 X200

Anti-interleukin (IL)-1B
(dilution ratio: 1:400) (Bioss, Woburn, MA)

Anti-tumor necrosis factor (TNF)-a
{dilution ratio: 1:400) (Bioss, Woburn, MA)

Anti-transforming growth factor (TGF }-p1
{dilution ratio: 1:400) (Bioss, Woburn, MA)

Anti- receptor aclivator of nuclear factor-
kappa B ligand (RANKL)
{(dilution ratio: 1:400) (Bioss, Woburm, MA)

- —— Scale bar = 100um

Supplementary Figure S2.

Negative antigen (tissue) controls of anti-interleukin (IL)-1pB (dilution ratio: 1:400)
(Bioss, Woburn, MA), anti-tumor necrosis factor (TNF)-a (dilution ratio: 1:400)
(Bioss, Woburn, MA), anti-transforming growth factor (TGF)-B1 (dilution ratio:
1:400) (Bioss, Woburn, MA) and anti- receptor activator of nuclear factor-kappa B
ligand (RANKL) (dilution ratio: 1:400) (Bioss, Woburn, MA) in
immunohistochemical staining. Brain tissues of Wistar/ST male rats were shown in
the figure. Original magnification 40x and 200x. Scale Bar = 100 um.



