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Tables

Table S1. Torsion angles in modeled Dpo4 ternary complexes from Type | and Type Il crysta
structures. @

Modd Residie o) B ()  8() &) L) 10
Control and Magjor G, N/A N/A 36.4 156.4 155.0 -94.6 116.0
Groove Type | G, 139.8 -132.8 116.1 146.1 -103.2 127.8 -139.1
tG, N/A N/A 36.3 156.4 155.0 —95.2 -97.8

G, -46.8 -146.0 36.4 156.4 —-62.3 -129.9 -97.8
tA3 -112.9 -150.7 —47.0 138.5 -177.0 -110.3 -114.0

Intercalation tCs -87.2 —-94.3 36.3 156.4 107.0 -80.0 148.9
tA*s -114.3 125.7 132.6 135.4 -151.3 -89.1 -35.5

tAg —79.2 -175.4 52.6 146.1 -161.0 -112.1 —99.3
tG, —65.0 171.2 47.6 119.8 -179.1 -120.7 -111.1

G, N/A N/A 36.4 156.4 154.9 -95.2 -97.8

-1 Deletion tG, -46.8 -146.1 36.4 156.4 —62.3 -108.8 -97.7
tA3 -135.2 -172.2 5.2 -138.5 -143.3 -150.4 -114.1

% N/A denotes values not applicable to the terminal residue. Italicized numbers denote crystal values.



Table S2. Hydrogen bonding interactions of > 10% occupancy or bifurcated hydrogen bonds between
polymerase residues and the sugar—triphosphate backbone of the incoming dNTP.

M odel Hydrogen Bond ? Occupancy °
(Argb1)Nn1-Hn12...02y(dTTP) 100%
(Arg51)Nn2-Hn22...03p(dTTP) 99.70%
(Arg51)Nn2-Hn22...02y(dTTP) 90.90%
(Thr45)Oy1-Hyl...O1B(dTTP) 99.5%
(TyrlO)N—H...O2y(dTTP) 95.60%
(TyrlO)N—H...OLy(dTTP) 61.40%
(TyrlO)N—H...O3B(dTTP) 33.20%

Control (Phell)N-H...02p(dTTP) 95.30%
(Tyr12)N-H...0O3(dTTP) 81.75%
(Lys159)NC—HC1...03y(dTTP) 44.65%
(Lys159)NE—HE3...03y(dTTP) 32.50%
(Lys159)NC—HC2...03y(dTTP) 21.70%
(Lys159)NC-HC1...02y(dTTP) 6.60%
(Lys159)NEC—HE3...02y(dTTP) 4.65%
(Lys159)NL-HC2...02y(dTTP) 4.10%
(Arg51)Nn1-Hn12...01y(dTTP) 98.75%
(Argb1)Nn2-Hn22...03y(dTTP) 95.94%
(Argb1)Nn2-Hn22...01y(dTTP) 40.62%
(Arg51)Nn1-Hn12...03y(dTTP) 36.27%
(Arg51)Nn1-Hn12...01p(dTTP) 12.06%
(Thr45)Oy1-Hyl...03y(dTTP) 36.51%
(TyrlO)N-H...OLy(dTTP) 16.41%
(Tyr12)On—-Hn...O3'(dTTP) 14.71%
(Tyr12)On—Hn...37504'(dTTP) 7.15%
(Lys159)NE—HC1...O1B(dTTP) 42.47%
(Lys159)NC—HC1...01y(dTTP) 18.51%
(Lys159)NE-HC2...013(dTTP) 12.06%
(Lys159)NE—HC3...O1p(dTTP) 12.01%
(Lys159)NC—HC2...01y(dTTP) 10.86%
(Lys159)NC-HL3...01y(dTTP) 9.65%
(Argb1)Nn2-Hn22...01y(dCTP) 40.10%

Intercalation (Thr45)Oyl-Hyl...03y(dCTP) 99.9%
(Tyr10)N—H...O1y(dCTP) 30.10%
(Tyrl0)N—H...02y(dCTP) 19.75%
(Tyrl0)N—H...O3p(dCTP) 33.20%
(Tyr12)On-Hn...37502(dCTP) 99.95%
(Lys159)NE—HE2...01B(dCTP) 19.35%
(Lys159)NE-HC3...01B(dCTP) 12.80%
(Lys159)NL—H{1...01B(dCTP) 1.25%
(Tyr12)On—Hn...O3'(dATP) 98.60%
(Arg51)Nn1-Hn12...01y(syn-dATP) 99.50%
(Arg51)Nn2-Hn22...03y(syn-dATP) 92.35%
(Arg51)Nn2-Hn22...01y(syn-dATP) 78.35%
(Thr45)Oy1-Hyl...03y(syn-dATP) 39.65%
(Tyrl0)N—H...OLy(syn-dATP) 27.00%
(Tyrl0)N—H...O02y(syn-dATP) 7.55%
(TyrlO)N—H...O3p(syn-dATP) 33.20%
(Tyr12)On—Hn...O3'(syn-dATP) 88.70%
(Lys159)NE—HZ3...01B(syn-dATP) 65.90%
(Lys159)NL-HC2...018(syn-dATP) 18.20%
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(Lys159)NC—HC1...01p(syn-dATP) 15.25%
(Arg51)Nn2-Hn22...03y(dGTP) 89.40%

~ (Arg51)Nn1-Hn12...01y(dGTP) 72.90%
Intercal ,a;' ON  (Arg51)Nn2-HN22...01y(dGTP) 22.60%
(Cont'd)  (Arg51)NN1-HN12...03y(dGTP) 16.15%
(Thr45)Oy1-Hyl...03y(dGTP) 16.05%
(Tyr12)On—Hn...37504/(dGTP) 10.65%
(Lys159)NC-HC2...O1p(dGTP) 32.55%
(Lys159)NC-HC1...O1p(dGTP) 32.00%
(Lys159)NC-HC3...O1p(dGTP) 28.30%
(Lys159)NC—HC2...01y(dGTP) 9.350%
(Lys159)NC—HC1...O1y(dGTP) 6.30%
(Lys159)NC—HC3...O1y(dGTP) 4.70%
(dGTP)O3— HO3'...052(Asp105) 64.15%
(Arg51)Nn1-Hn12...0ly(syn-dGTP) 99.40%
(Arg51)Nn2-Hn22...03y(syn-dGTP) 99.00%
(Arg51)Nn2-Hn22...01y(syn-dGTP) 70.00%
(Thr45)Oy1-Hyl...O3y(syn-dGTP) 26.20%
(Tyrl0)N-H...Oly(syn-dGTP) 57.80%
(Tyrl0)N—H...O2y(syn-dGTP) 9.30%
(Phel1)N—H...O2y(syn-dGTP) 67.55%
(Phel1)N—H...O3y(syn-dGTP) 5.25%
(Tyr12)N-H...O3'(syn-dGTP) 11.30%
(Lys159)NC—HC1...O1p(syn-dGTP) 48.20%
(Lys159)NC-HC2...01p(syn-dGTP) 26.75%
(Lys159)NC—HC3...01p(syn-dGTP) 21.05%
(Arg51)Nn1—-Hn12...03y(dTTP) 99.80%
(Arg51)Nn2-Hn22...035(dTTP) 83.80%
(Arg51)Nn2-Hn22...03y(dTTP) 19.30%
(Arg51)Nn1-Hn12...03p(dTTP) 17.95%
(Arg51)Nn2-Hn22...015(dTTP) 12.40%
(Tyrl0)N-H...02y(dTTP) 100%
(Phel1)N—H...O1B(dTTP) 27.45%
(Tyr12)N-H...03(dTTP) 91.75%
(Tyr12)On—Hn...37502(dTTP) 7.90%
Major  (Tyr48)On—Hn...03y(dTTP) 93.35%
Groove (Lys159)NC—HE3...01y(dTTP) 51.20%
Typel (Lys159)NL—HC1...01y(dTTP) 44.40%
(Arg51)Nn2-Hn22...035(dCTP) 87.25%
(Arg51)Nn1-Hn12...02y(dCTP) 85.40%
(Arg51)Nn2-Hn22...02y(dCTP) 34.80%
(Arg51)Nn2-Hn22...015(dCTP) 22.10%
(Arg51)Nn1-Hn12...035(dCTP) 15.35%
(Thr45)Oy1-Hyl...O1p(dCTP) 100%
(Tyrl0)N-H...02y(dCTP) 88.20%
(Tyrl0)N-H...03B(dCTP) 57.20%
(Tyrl0)N-H...O1y(dCTP) 37.65%
(Phel1)N—H...O25(dCTP) 22.25%
(Tyr12)On—Hn...37502(dCTP) 88.85%
(Tyr12)N-H...03(dCTP) 83.45%
(Tyr48)On—Hn...02y(dCTP) 37.75%
(Lys159)NE—HC1...03y(dCTP) 45.95%
(Lys159)NC—HC3...03y(dCTP) 36.95%
(Lys159)NC—HC2...03y(dCTP) 14.55%
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Major
Groove
Typel
(Cont’d)

(Lys159)NC—HC1...02y(dCTP) 13.75%
(Lys159)NC—HC3...02y(dCTP) 9.10%

(Lys159)NL—HC2...02y(dCTP) 4.50%

(Arg51)Nn2-Hn22...03B(dATP) 72.95%
(Arg51)Nn1-Hn12...02y(dATP) 70.05%
(Arg51)Nn1-Hn12...03B(dATP) 56.35%
(Arg51)Nn2-Hn22...01p(dATP) 53.30%
(Arg51)Nn2-Hn22...02y(dATP) 15.50%
(Arg51)Nn1-Hn12...03y(dATP) 13.45%
(Thr45)Oyl—Hyl...0O3(dATP) 86.30%
(Thr45)Oyl-Hyl...O1p(dATP) 7.25%

(Tyrl0)N—H...O2y(dATP) 98.65%
(Tyrl0)N—H...O3B(dATP) 38.65%
(Tyrl0)N—H...O1y(dATP) 27.50%
(Tyrd8)On-Hn...O2y(dATP) 97.50%
(Tyr48)On—-Hn...O3y(dATP) 8.10%

(Lys159)NC-HC2...03y(dATP) 46.60%
(Lys159)NC-HC1...03y(dATP) 27.55%
(Lys159)NC-HC3...03y(dATP) 19.90%
(Lys159)NC-HC1...01y(dATP) 7.30%

(Lys159)NC-HC2...01y(dATP) 6.90%

(Lys159)NC-HC3...01y(dATP) 1.40%

(Arg51)Nn2-Hn22...03p(syn-dATP) 99.90%
(Arg51)Nn1-Hn12...02y(syn-dATP) 99.50%
(Argb1)Nn2-Hn22...02y(syn-dATP) 48.05%
(Arg51)Nn1-Hn12...03y(syn-dATP) 21.00%
(Arg51)Nn2-Hn22...01p(syn-dATP) 11.65%
(Arg51)Nn1-Hn12...03p(syn-dATP) 8.30%
(Arg51)Nn2-Hn22...03y(syn-dATP) 6.80%
(Thr45)Oyl-Hyl...O1B(syn-dATP) 98.25%
(Thr45)Oyl-Hyl...03'(syn-dATP) 13.35%
(Tyrl0)N—H...O02y(syn-dATP) 100%

(Tyrl0)N—H...O3B(syn-dATP) 34.70%
(Tyr12)N—H...03'(syn-dATP) 19.45%
(Lys159)NC—HC1...01y(syn-dATP) 34.95%
(Lys159)NC—HC1...03y(syn-dATP) 26.95%
(Lys159)NC—HC3...0Lly(syn-dATP) 20.55%
(Lys159)NC—HC3...03y(syn-dATP) 16.50%
(Lys159)NC—HC2...01y(syn-dATP) 15.00%
(Lys159)NE—HL2...03y(syn-dATP) 14.00%
(Arg51)Nn2-Hn22...03p(dGTP) 100%

(Arg51)Nn1-Hn12...02y(dGTP) 97.60%
(Arg51)Nn2-Hn22...02y(dGTP) 32.70%
(Arg51)Nn1-Hn12...0O3p(dGTP) 27.95%
(Arg51)Nn2-Hn22...O1p(dGTP) 25.90%
(Arg51)Nn1-Hn12...03y(dGTP) 18.40%
(Thr45)Oyl-Hyl...O1p(dGTP) 99.95%
(Tyrl0)N—H...02y(dGTP) 79.10%
(Tyr10)N—H...O3p(dGTP) 42.25%
(Phell)N-H...02p(dGTP) 98.95%
(Tyr12)N-H...03'(dGTP) 81.25%
(Tyr48)On-Hn...0O2y(dGTP) 33.00%
(Lys159)NC—HC3...03y(dGTP) 43.20%
(Lys159)NL-HC2...03y(dGTP) 40.15%
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(Lys159)N¢—HC1...03y(dGTP) 15.05%
(Lys159)N¢—HC2...02y(dGTP) 14.45%
(Lys159)N{—HL3...02y(dGTP) 11.60%

Major (Lys159)NC—HC1...02y(dGTP) 4.60%
Groove  (ArgSLNn2-Hn22...03p(syn-dGTP) 99.95%
Typel (Arg51)Nn1-Hn12...03y(syn-dGTP) 99.10%
(Cont’ d) (Arg51)Nn1-Hn12...02y(syn-dGTP) 33.65%
(Argb51)Nn2-Hn22...03y(syn-dGTP) 19.65%
(Arg51)Nn1-Hn12...03p(syn-dGTP) 12.15%
(Arg51)Nn2—Hn22...01p(syn-dGTP) 11.55%
(Thr45)Oyl—Hyl...O1p(syn-dGTP) 100%
(Tyr10)N-H...02y(syn-dGTP) 99.95%
(Tyrl0)N—H...O3B(syn-dGTP) 43.90%
(Phel1)N—H...02p(syn-dGTP) 85.00%
(Phel1)N-H...O1p(syn-dGTP) 6.40%
(Tyr12)N-H...O3'(syn-dGTP) 51.10%
(Tyr48)On—Hn...02y(syn-dGTP) 100%
(Lys159)N¢—HC1...03y(syn-dGTP) 41.90%
(Lys159)NC—HE3...03y(syn-dGTP) 40.70%
(Lys159)NL—HC2...03y(syn-dGTP) 16.80%
(Lys159)NC—HC3...02y(syn-dGTP) 3.90%
(Lys159)N¢—HC1...02y(syn-dGTP) 3.80%
(Lys159)NC—HL2...02y(syn-dGTP) 1.15%
(Tyrl0)N—H...O1y(dGTP) 47.45%

: (Tyr10)N-H...0O2y(dGTP) 19.40%
“LDeetion b 11)N-H...03y(dGTP) 12.50%
(Phell)N—H...02y(dGTP) 9.80%

& Hydrogen bonds are specified in the format (A)B—C...D(E), where A is the residue name of the donor
atom, B is the name of the donor atom, C is the name of the hydrogen atom, D is the name of the
acceptor atom, and E is the residue name of the acceptor atom. * denotes 1S (-)-B[c]Ph-dA
modification.

® Criterion for hydrogen bond occupancy is: heavy-to-heavy distance < 3.4 A and bond angle < 135°.



Table S3. Hydrogen bonding interactions of >10% occupancy between the adducted adenine and
neighboring bases or protein residues other than the incoming dNTP.

M odel dNTP Hydrogen Bond @ Distance (A) ° Angle (°)° Occupancy °
(tA9)NG-HBL... O4Z(tA*) 3.08%0.16 1605+ 10.3 71.59%
J— (tA*5)02Z-HO2Z...O4(pT ) 286+ 0.18 158.0 + 8.4 63.48%
(tC)NA-H42...O3Z(tA*s) 3.06+0.17 150.2 + 10.1 35.22%
(tA5)N6-HB61...03Z(tA*<) 3.07+0.18 150.0 + 10.6 16.66%
(tA*5)04Z-HO4Z ... O(Gly58) 281+ 017 166.6+ 9.1 56.10%
(tA*5)02Z-HO2Z...O4(pT1s) 2.91+0.19 154.9+ 85 52.20%
(tA*)03Z-HO3Z...N3(tC,) 2.94+0.18 165.1+ 8.3 49.35%
(tA5)NG-H6L...O3Z(tA*:) 3.06 £ 0.17 1558+ 12.7 42.50%
J— (tAg)N6-HB1...02Z(tA*:) 3.00+ 0.16 151.1+ 9.9 33.75%
(tA*5)N6-H6...O(Gly58) 318+ 0.15 1647+ 7.8 29.65%
(tA5)NG-H6L...O4Z(tA*:) 3.12+0.16 158.2 + 10.0 27.45%
(tA*5)04Z-HO4Z...N1(tA) 2,95 0.17 1615+ 11.3 25.70%
(tA*5)03Z-HO3Z...N1(tA) 2.90+ 0.16 162.8+10.8 20.75%
(tCy)N4-H41.. O3Z(tA*s) 3.16+0.18 155.3+ 10.9 12.85%
(tA*)02Z—HO2Z...O4(pT13) 2.82+0.16 1536+ 8.2 78.35%
(tA5)N6-HB1...04Z(tA*<) 3.03+0.16 162.9+ 10.2 73.75%
ntercalation (tA6)NG-H6L...02Z(tA*<) 296+ 0.14 150.5+ 9.7 61.65%
JATP (tA*5)04Z-HO4Z...N1(tA) 2.86+0.14 165.8 + 8.6 24.25%
(tA5)N6-HB1...03Z(tA*<) 311+ 0.16 1524+ 11.4 14.60%
(tA*5)02Z-HO2Z...N1(tAs) 291+0.21 1659+ 9.7 12.75%
(tC)NA—H42...O3Z(tA*s) 3.03+0.17 1448+ 7.6 7.60%
(tC)N4-H41...O3Z(tA*s) 299+ 0.16 154.2 + 11.8 5.85%
(tA*5)02Z—HO2Z...O4(pT13) 281+0.15 1584+ 8.1 95.75%
gndaTp  (AJN6-HEL. .04Z(tA*) 3.02+0.16 158.1+ 10.7 74.95%
(tAg)N6-HB1...02Z(tA*<) 292+ 0.14 150.3+ 9.9 66.75%
(tCy)N4-H42... O3Z(tA*5) 3.02+0.16 1492 + 9.4 29.25%
(tA*)02Z—HO2Z...O4(pT13) 2.81+017 1585+ 8.1 76.00%
dGTP (tAg)N6-HB1...02Z(tA*<) 2.95% 0.15 155.1 + 10.3 57.20%
(tCy)N4-H41.. O3Z(tA*s) 299+ 0,16 156.7 + 10.9 18.45%
(tA*)02Z—HO2Z...O4(pT 13) 2.93+0.20 157.8+ 9.6 55.25%
(tCN4—H42...O3Z(tA*s) 3.01%0.17 154.4 + 10.6 34.60%
yN-dGTP  (tC)N4-H4L...03Z(tA*:) 3.00+0.16 150.1+ 11.8 20.60%
(tAg)N6-HB2...N7(tA*) 318+ 0.13 155.1 + 10.3 17.40%
(tA5)N6-HB1...04Z(tA* ) 311+ 0.17 162.8+10.3 14.00%
J— (tA*5)O3Z-HO3Z...O(Val43) 2.66+0.10 160.4* 6.2 99.85%
(Gly58)N-H...O3Z(tA*s) 2.90 £ 0.12 164.8+ 8.8 96.00%
J— (tA*2)03Z—HO3Z...O(Val43) 266+ 0.10 169.4 £ 6.0 92.55%
(Gly58)N—H...O3Z(tA*s) 295+ 0,15 157.9+ 10.4 85.70%
GATP (tA*)03Z—HO3Z...O(Ala57) 2.77%0.16 167.7+7.9 67.30%
Msjor Groove (tA*5)03Z-HO3Z...O(Val43) 2.84+0.19 1655 + 10.2 31.45%
Type! gndaTp  (A*9O03ZHO3Z...O(Vald3) 2.67+0.10 160.6+ 5.9 100%
(Gly58)N-H...O3Z(tA*s) 2.92+0.12 164.6 £ 8.1 98.95%
(tA*2)03Z—HO3Z...O(Val43) 2.60% 0.11 1688+ 6.9 99.40%
dGTP (Gly58)N—H...O3Z(tA*s) 290+ 0,12 1633+ 8.3 97.70%
(tA*5)02Z-HO2Z...O(Gly58) 3.02+0.20 1520+ 9.5 12.15%
gndoTp  (A")03Z-HO3Z...0(Val43) 268 0.11 1605+ 6.3 99.85%
(Gly58)N—H...O3Z(tA*s) 293+ 013 161.3+ 10.4 84.00%
. (tC,)N4—H42...O3Z(tA*s) 3.00% 0.15 1638+ 7.9 79.35%
~1 Deletion deTP (tA*5)02Z-HO2Z...N7(tA) 312+0.16 1516+ 83 31.70%
% See footnotes of Table 1.



Figure Legends

Figure S1. RMSDs for the Dpo4 ternary complexes over the 1 ns MD simulations. (A) RMSDs for the
unmodified control with incoming dTTP and 1S (-)-B[c]Ph-dA intercalation models with varying
incoming dNTPs. Color code: control, black; dTTP, green; dCTP, orange; dATP, red; syn-dATP, cyan;
dGTP, blue; syn-dGTP, magenta. (B) RMSDs for the mgjor groove Type | models with varying dNTPs
and -1 deletion model with incoming dGTP. Color code: same asin (A) except that black represents the
—1 deletion case.

Figure S2. Time dependence of the linkage site torsional angles o', B’ and y over 1 ns time frame for
unmodified control and 1S (-)-B[c]Ph-dA intercalation structures in the Dpo4 DNA polymerase. See
Figure 1 for definition of the torsion angles. Color code: same asin Figure S1A.

Figure S3. Time dependence of the linkage site torsional angles o', B’ and x over 1 nstime frame for 1S
(-)-B[c]Ph-dA major groove Type | structures and —1 deletion model in the Dpo4 DNA polymerase. See
Figure 1 for definition of the torsion angles. Color code: same asin Figure S1B.

Figure $4. Time dependence of distances and angles of significantly occupied hydrogen bonds ( > 50%
occupancy) between the templating residue and incoming dNTP in unmodified control and 1S (-)-
B[c]Ph-dA intercalation structures in the Dpo4 DNA polymerase. Refer to Table 1 for complete
specifications of these hydrogen bonds. Color code: the same asin Figure S1A.

Figure S5. Stacking interactions in the unmodified control and in the 1S (-)-B[c]Ph-dA intercalation
structures of the Dpo4 ternary complexes after 1 ns of MD. (A)—(G) are the same as in Figure 2. Color
code: unmodified or modified adenine, green; incoming dNTP, purple; B[c]Ph, red; tAs, magenta; pTis,
cyan. The view is along the DNA hdlix axis from 5' to 3' end of the template strand. All stereo images
are constructed for viewing with a stereoviewer.

Figure S6. Time dependence of the distances between C1's of the nascent base pair and distances
between Pa of dNTP and O3’ of the primer terminus, in the unmodified control and 1S (-)-B[c]Ph-dA
intercalation structures in the Dpo4 DNA polymerase. Color code: the same asin Figure S1A.

Figure S7. Time dependence of the distances between Cl's of the nascent base pair and distances
between Pa of dNTP and O3’ of the primer terminus, in the 1S (-)-B[c]Ph-dA major groove and —1
deletion models of the Dpo4 ternary complexes. Color code: the same asin Figure S1B.

Figure S8. Time dependence of distances and angles of significantly occupied hydrogen bonds ( > 50%
occupancy) between the templating residue and incoming dNTP in the 1S (-)-B[c]Ph-dA maor groove
and —1 deletion models of the Dpo4 ternary complexes. Refer to Table 1 for complete specifications of
these hydrogen bonds. Color code: the same as in Figure S1B.

Figure S9. Stacking interactions in the unmodified control and in the 1S (-)-B[c]Ph-dA major groove
and -1 deletion models of the Dpo4 ternary complexes after 1 ns of MD. (A)—«G) are the same as in
Figure 5. Color code: the same as in Figure S5 except that tC, is shown in orange in (G). All stereo
images are constructed for viewing with a stereoviewer.
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Figure 4

(=2}

N6-04 (A)
N

2
0
6

200 400 600 800

1000

N6-04 (&)
>

2
0

[=2)

200 400 600 800

1000

w

N3-N4 (A)
~

w

2
0

200 400 600 800

1000

N

IS

NI-N2 (&)

2
0

200 400 600 800
Time (ps)

1000

-04(°)

N3..-H42-N4 ( °) N6-H6--04 (°) N6-H61 -

NI--H21-N2 (°)

180 6 180
S o
120 < @ 120
~ Z
Z 4 o
i z
60 z T 60
z
0 2 0
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
180
S
= 120
=
o
T
60 Y60
Z
0 2 0
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
180 180 :
N
o L Ll
o L il |
120 2 120 I‘
[o\]
Ne)
60 T 60
z
0 0
0 200 400 600 800 1000 200 400 600 800 1000 0 200 400 600 800 1000
180 6 180
P <
120 © 120
° Q
g E
60 ° T 60
3 N}
z
0 0
0 200 400 600 800 1000 200 400 600 800 1000 0 200 400 600 800 1000
Time (ps) Time (ps) Time (ps)

12



€T

. €

dLVP-ufds (4)

dLIp (9)

[onuo) (V)

GS aInbi4



ATV N AN~V NN\ N NS non O\ I

(B)

Figure S6

AP

/

|||||

400 600 800 1000

Time (ps)

200

(y) Qoueisi(q, €0-0d

i en NI~ n»noon O

>~ v on

||||||||

N O 0 AN O ©

400 600 800 1000

Time (ps)

200

14



Figure S7
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Figure S8
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