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Table 1:
S];%]D Mutation(s) relative to SEQ ID NO:1 Incorp’n
1 Wild Type 0
5 L416F Y417A P418G_A493S 1529H RSISL -
_N567D _M142L

3 L416A_Y417S _P418S +

4 Y5021 0

5 L416T _Y417G _P418A 0

6 L416S_Y417A P418G 1529H_A493S S443N +

7 L416S _Y417A P418G I529H A493S Q492A N
L4968

8 L416S_Y417A P418G I529H A493S 1L496N +

9 Y417G_P418G_Y502V +

10 L416F _Y417A _P418G_A493S I529H RSI1SL e
_NS567D 163T

11 S415A +

12 L416G _Y417T P418S 1529H +

13 S415A _P418G 0

14 L416F Y417A P418G_A493S I529H RSISL N
_N567D _D305N_E328Q

15 L416F _Y417A P418G_A493S 1529H RSISL .
_N567D_E434R

16 Y417A_P418G +

17 L416F _Y417A P418G_A493S 1529H RSI1SL -
_N567D 1343V

18 L416F Y417A P418G_A493S I529H RS15L -
_N567D_MS5011_N705D

19 L416G_Y417G +

20 L416S_Y417A P418G 1529H A493S RSISL L
_S5771

21 L416V_Y417G P418A +

FIG. 3A
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Table 1 (continued):
S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n

2 L416F Y417A P418G_A493S I529H RS515L iy
_N567D_M501V

23 A493V_K495A N499A 0

24 L416A P418S +

55 L416F_Y417A_P418G_A493S 1529H_R515L o
_N567D_R509H_D560G

26 L416A_Y417G P418S _1529H +

27 L416S_Y417A_P418G_I529H_A493S +

28 Y417G_P418G 0

29 L416S_Y417A_P418G _1529H_K473A_L496A 0

30 L416T _Y417G _P418A 1529H +

3 L416S_Y417A_P418G 1529H_A493S_R515L B
L6118

32 L416S_Y417A_P418G I529H_Q492R +

33 Y417A_P418A 0

24 L416F_Y417A_P418G_A493S I529H_R515L .
_N567D M41L

35 S415V_1416S 0

36 L416F Y417A P418G_A493S 1529H R515L .
_N567D_G96S

37 L416A_Y417G_P418G _I529H +

38 L416S_Y417A_P418G I529H_A493S_R697G +

39 L416A_Y417A P418A +

40 Y417V_P418G_Y502G +

41 L416S_Y417A P418G +

i L416F_Y417A_P418G_A493S_I529H_R515L .
_N567D_D636G

FIG. 3B
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Table 1 (continued):
S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n
43 L416V_P418G 0
44 S415G_Y417S 0
45 L416G_Y417A +
46 A493V_K495G _N499%A 0
47 L416S_Y417A_P418G 1529H_A493S_R515L .,
_N567D_C104S

48 L4161 Y417A_P418G_I1529F +

4 L416F_Y417A_P418G_A493S 1529H_R515L .\
_N567D_1272V

50 L416V_Y417A_P418S +

51 L416S_Y417A_P418G I529H Q492R P335Q +
L416F_Y417A_P418G_A493S_I529H_R515L

52 _N567D_Y448H_F507S_Y502F V5641 M565V -+
_ES78N

53 L416F_Y417A_P418G_A493S I529H_R515L L.
_N567D_R483H_K574R

54 L416S_Y417A_P418G I529H A493S 1.496C +

5 L416F_Y417A_P418G_A493S I529H_R515L .
_N567D_M5011

56 S415G_P418A 0

57 S415G_Y417V 0

58 L416V_Y417A_P418S_1529H +

59 Y417G_P418C +

60 Y502A 0

ol L416F_Y417A_P418G_A493S_I529H_R515L .
_N567D_R467C _ES81G T618A

o L416S_Y417A_P418G_I529H_A493S_Q492C ,
L496R

63 L416S_Y417A_P418G I529H_A493S_L496H +

FIG. 3C
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Table 1 (continued):
S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n
64 L416S_Y417A_P418G _I529H_A493S_R515P +
o L416F_Y417A_P418A_A493S I529H R515L o
_N567D_E516G

66 L416A Y417A P418S 1529H +

. L416F_Y417A_P418G_A493S I529H_R515L .
_N567D_S520G

68 L416F_Y417A_P418G_A493S I529H RS15L i
_N567D_T3441

69 HA405P_A493V_K495G N499%A 0

70 L416V_Y417G_P418G _I1529H +

o L416S_Y417A_P418G 1529H_A493S_R515L ,
_N567D_C5148

72 1529H +

7 L416F Y417A_P418G _A493S I529H RSISL i
_N567D_M41L

74 Y417A _P418S 0

75 L416V_P418S 0
Y10F_E14K_H48R_D75N_C104V_A115V

76 _C130V_L416F_Y417A_P418G_R515L_I529H +
_N567D_E680D_N705D_T522S

77 Y417S_P418V_YS502R 0

78 S415V_P418V 0

79 L416S_Y417A_P418G_I529H R608K_A493S +

%0 L416F Y417A _P418G _A493S I529H RSI1SL i
_N567D_M5011_V789A

ol L416F_Y417A_P418G_A493S_I529H_R515L .
_N567D _163V_E77G_Q87H

82 R4148 0

83 A493V_K495Q N499G 0

84 A493V_K495V_N499A 0

FIG. 3D
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Table 1 (continued):

PCT/US2022/034021

S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n

85 LA16F Y417A P418G A493S I529H RS1SL i
_N567D

86 L416S Y417A P418G_A493S 1529H K610E +

87 A493V_K495S N499V 0

. L416F Y417A P418G _A493S I529H RS15L iy
_N567D_E14G 168V

%9 L416M_Y417A_P418G_A493S 1529H RS15L N
_N567D

90 S415G L416V 0

o1 L416S Y417A P418G I529H A493S RS15L N
_N567D_E179R

92 L416S_Y417A _P418G I529H A493S Q492G +

93 L416F Y417A P418G _A493S I529H RS1SL i
_N567D 1343V

94 Y417G_P418V 0

95 LA16F Y417A P418G A493S I529H RS1SL i
_N567D _N480I To18A

96 Y417G P418A 0

97 L416S Y417A P418G I529H R608K +

98 S415V_Y417S +

99 LA16F Y417A P418G A493S I529H RS1SL i
_N567D_P45S KS58R

100 L416S Y417A P418G I529H A493S RS1SL N
_N567D_C269S

101 L416F Y417A P418G_A493S 1529H RS15L i
_N567D_A498G

102 LA16F Y417A P418G _A493S I529H RS15L i
_N567D_DS573N

FIG. 3E
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Table 1 (continued):
S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n

103 L416F_Y417A_P418G_A493S_I529H_R515L o
_N567D_MS5011_N705D

104 1529G 0

105 L416S_Y417A_P418G _1529H_A493S_Q492T s
_1.496S

106 Y417G P418S +

107 L416F_Y417A_P418G_A493S I529H RS15L i
_N567D_E205K_K225E

108 S415G_L416S 0

100 L416F_Y417A_P418G_A493S I529H_R515L .
_N567D_MS5011_G763S

110 L416L Y417Y_P418P I529H 0

111 Y417S_P418A +

112 Y502Q 0

113 L416S_Y417A_P418G_I529H_ V4891 Q492R 0
C104V_C130V_C269V_L416F

114 _Y417A_P418G_A493S_RS15L_1529H N567D +
M768*

115 L416V_Y417V_P418A +

116 Y417G_P418A _Y502N +
E14K_H48R D75N_C104V_A115V_CI130V

9 _DI141A_E143A _C269V_F3691 N385S_L416S .
_Y417A_P418G_A493S_M5011_R515L_I529H
_N567D_N705D

8 L416F_Y417A_P418G_A493S I529H_R515L .
_N567D_S500G

119 L416S_Y417A_P418G I529H_A493S_Q492R 0

120 A493V_K495S N499G 0

121 L416S_Y417A_P418G 1529H K473 A +

122 L416V_Y417T P418I 0

FIG. 3F
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Table 1 (continued):
S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n

123 L416S_Y417A_P418G 1529H_A493S_R515L s
_N567D_C4508

124 L416F_Y417A_P418G_A493S I529H_R515L .
_N567D_A115V

125 S415V_P418S 0

16 L416F_Y417A_P418G_A493S I529H_R515L .
_N567D_V2391_R256H

127 S415A L4168 0

128 L4l6l Y417A P418A 1529L +
Y10F_E14K_H48R_D75N_C104V_A115V

129 _C130V_D141A E143A 1.416F Y417A P418G ++
_R515L_I529H_N567D_E680D_N705D

130 L416A Y417A _P418A 1529H +

131 L416S_Y417A_P418G I529H K473A_Q492R +

13 L416S_Y417A_P418G I529H_A493S_G355S R
_S440N _RSI15L

133 L416V_Y417A P418A +

134 A493V K495V _N499G 0

135 L416S_Y417A_P418G I529H_A493S_L496R +

136 L416S_Y417A_P418G 1529H_A493S_R515L s
_N567D_E730R

137 L416S_Y417A_P418G_I529H_A493S_E760G +

138 L416V_Y417A_P418G 1529T +

139 L4161 _Y417A P418A +

140 L416S Y417G P418G 1529H +

141 Y417V_P418A 0

142 S415A_Y417G +

143 L416V_Y417T P418S 1529H +

144 S415G_P418G 0

FIG. 3G
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Table 1 (continued):
S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n

145 L416F_Y417A_P418G_A493S_I529H_R515L o
_N567D_DSN

146 A493V_K495G _N499S 0

147 L416S_Y417A_P418G I529H_A493S L4961 +

148 S415V_Y417A 0

149 L416S P418G +

150 L416S +

151 L416S_Y417A_P418G I529H_A493S_L496Y +

15 L416F_Y417A_P418G_A493S_I529H_R515L ..
_N567D_E116G

153 S415G_L416A 0

154 L416V_Y417A P418G 15298 +

155 Y5028 0

156 Y417S P418S +

157 S415V_Y417A_A493V_K495G N499S 0

FIG. 3H
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Table 2:
S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n
158 L416A P418A +
159 A493V_K495S N499G F507S 0
160 L416S_Y417A_P418G 1529H_A493S_R515Y +
161 L416S_Y417A_P418G 1529H_A493S RS15L N
_N567D_E308R

162 L416S_Y417A_P418G_1529H_A493S_1496S +

163 L416F_Y417A_P418G_A493S I529H_R515L s
_N567D_A568V

164 L416S_Y417A_P418G 1529H A493S RS15L +

165 R468G 0

166 L416F_Y417A_P418G_A493S I529H RSI15L N
_N567D_H48R

167 S415G 0

168 L416S Y417A P418G I529H A493S Q492G N
L4961

160 L416S_Y417T_P418G_I1529H_A493S R515L s
_N567D

170 Y417T _P418K 0

171 L416S_Y417A_P418G 1529H D622T +

172 L416S_Y417A_P418G_1529H_A493S_L496G +

173 L416V_Y417G P418G +

74 L416F_Y417A_P418G_A493S I529H_R515L .
_N567D_MS4L

175 L416V_Y417G _P418A 1529H +

176 Y417S_P418G_Y502S8 0

177 L416T Y417A _P418A +

178 L4161 _Y417S P418S +

FIG. 4A
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Table 2 (continued):
S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n

70 L416F_Y417A_P418G_A493S_I529H_R515L s
_N567D_DI191G

150 L416S_Y417A_P418G I529H_A493S R515L .
_N567D_E291R

181 L416S_Y417A_P418G I529H Q6731 +

. L416F_Y417A_P418G_A493S I529H_R515L .
_N567D_Q54L_P126S

183 L416F_Y417A_P418G_A493S I529H_R515L L.
_N567D_G474D

184 L416S_Y417A_P418G I529H A493S 1494V N
_L496N

185 15298 0

156 L416F_Y417A_P418G_A493S I529H_R515L L.
_N567D_F539Y

187 A493V_K495G N499V 0

158 L416S_Y417A_P418G I529H_A493S R515L .
_N567D_E434R
L416F_Y417A_P418G_A493S I529H RS15L

189 _N567D_K762R_G763V_L764W_G765A_K766S ++
_Q767K_M768%*

190 L416G P418A 0

191 L4161 _Y417A_P418S +

L0 L416S_Y417A_P418G I529H_A493S_S443N R
Q492F

193 L416A +

194 L416S_Y417A_P418G_A493S_1529H K58M +

195 L416S_Y417A_P418G_1529H_L496A +

196 L416S_Y417A_P418G _I529H V4891 +

FIG. 4B
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Table 2 (continued):

PCT/US2022/034021

S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n

197 LA16F Y417A P418G A493S I529H RS1SL i
_N567D_MS5011_N705D

198 L416A_Y417A_P4181 0

199 LA416S Y417A P418G I529H A493S D653G N
_A669D_S717G 1750V

200 L416V_Y417G P418S 1529H +

201 LA416S_Y417A _P418G I529H A493S_RSI1SF +

-~ LA16F Y417A P418G _A493S I529H RS1SL i
_N567D _KS1R

203 A493V_K495G N499G MS011 0

204 Y502P 0

205 L416S Y417A P418G I529H A493S V651M +

206 Y417V_P418S 0

207 L416Y_Y417A_P418G_A493S_I529H _RS15L i
_N567D
Y10F E14K H48R D75N C104V_Al115V

208 _C130V_L416Y_Y417A P418P_RS1SL 1529H ++
_N567D_E680D N705D T522S

200 LA16F Y417A P418G _A493S I529H RS15L N
_N567D_MS011_M41L

210 LA16F Y417A P418G _A493S I529H RS1SL 0
~N567D _RS509H S520N _MS583K

211 L416G P418G 0

12 LA16F Y417A P418G A493S I529H RS1SL i
_N567D_MS5011

213 L416S Y417A P418G I529H A493S D381Y +

514 LA16F _Y417A P418G_A493S I529H RS515L N
_N567D_D75N

215 L416S Y417A P418G I529H V4891 A493S +

216 Y417V_P418V_Y502S 0

FIG. 4C
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Table 2 (continued):
S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n
217 R468H 0
)18 L416F_Y417A_P418G_A493S I529H R515L o
_N567D_E116G

219 L416A _Y417A P418V 0

220 L416S_Y417A_P418G I529H_A493S R515L .
_N567D_E27R

221 L416S_Y417A_P418G I529H A493S L496A +

. L416S_Y417A_P418G_I529H_A493S_Q492L o
L496M

223 A493V_K495S N499G 0

224 L416S_Y417A_P418G 1529H_A493S_R515L ,
_N567D_C130S8

25 L416S_Y417A_P418G I1529H_A493S_R515L .
_N567D

226 Y417V_P418A_Y502R 0

227 L416S Y417A P418G I529F +

228 L416S_Y417A_P418G 1529H RS15L +

229 R468V 0

230 L416S_Y417A_P418G 1529H A493S D622T +

231 S415A_Y417A +

232 A493V_K495V_N499S 0

233 L4161 _Y417A_P418S 1529H +

234 L416F_Y417A_P418G_A493S 1529H_R515L o
_N567D_E308R

235 L416F_Y417A_P418G_A493S_M5011_R515L ,
_I529H N567D N657D _E700K N705S

236 L416S_Y417A_P418G I529H_A493S R515L .
_N567D_C517S

FIG. 4D
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Table 2 (continued):

PCT/US2022/034021

S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n
237 H405P _A493V_ K495V _N499A 0
238 L4161 _Y417G P418A 1529L +
239 L416S Y417A P418G IS29H A493S RS1SL N
_N567D_E102R

240 L416S Y417A P418T I1529H +

241 Y502G 0

242 L416V_Y417V_P418G +

243 R468A 0

244 L416A Y417A P418G +

245 S415G P418S 0

246 L416S Y417A P418G I529H Q492R Q6731 +

247 LA16F Y417A P418G A493S I529H RS1SL i
_N567D _I11F K105R

248 L416F Y417A P418G _A493S I529H RS1SL N
_N567D K61E

249 Y417A_P418S_Y502R +

250 L4161 Y417A P418G +
Y10F_E14K H48R D75N_C104V_A115V

251 _C130V_L416F Y417A P418P_RS15L 1529H ++
_N567D _E680D N705D T522S

252 L416F_Y417A_P418P_A493S I529H RS15L i
_N567D_F507S

253 LA416S Y417A P418G IS29H A493S RS1SL N
_N567D_E310R

254 L416F Y417A P418G _A493S I529H RS15L N
_N567D_E14K

255 A493V_K495G N499G 0

FIG. 4E
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Table 3:
S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n
288 L416A P418G +
289 L416S Y417A _P418G_A493S 1529H E569G +
200 L416S_Y417A_P418G 1529H_A493S_R515L ,
_N567D_C130R

o1 L416S_Y417A_P418G I529H_A493S R515L .
_S717G

292 L416S Y417G +

203 L416F_Y417A_P418G_A493S_I529H_R515L .
_N567D_K58M

204 L416F_Y417A_P418A_A493S I529H_R515L ..
_N567D_S500G

295 A493V_K495Q N499G F507S 0

296 G403A_H405S_D406H 0

297 L416S _Y417A P418G I529H +

Ho8 L416F_Y417A_P418G_A493S I529H_R515L j
_N567D_M5011_S717N_S746C

299 A493V_K495A_N499G 0

300 YS502H 0

301 L416F_Y417A_P418G_A493S I529H RSI15L i
_N567D_N132S

302 L416A_Y417S P418A +

303 L4161 Y4171 P418V 0

304 S415V_L416V 0

305 Y417S_P418G +

306 L416F_Y417A_P418G_A493S_I529H_R515L ,
_N567D_AS568V

307 L416V +

308 L416S P418V 0

309 S415V_P418G 0

FIG. SA
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Table 3 (continued):

PCT/US2022/034021

S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n

310 H48R D75N _A115V _L416F Y417A P418G N
_A493S MS01I RS51SL I529H N567D_N705D

311 L416F Y417A P418G _A493S I529H RS15L iy
~N567D_MS5011_E434R

312 Y502F 0

313 LA16F Y417A P418G A493S I529H RS1SL i
_N567D_DA488N_G474S

314 L416A Y417G P418A +

315 L416S Y417A P418G I529H A493S R723H +

316 S415G P418V 0

317 A493V_K495S N499S 0

318 Y502V 0
E14K H48R D75N C104V_KI105R Al115V

319 _DI129N C130V_D141A E143A C269V_F3691 N
_N385S_1L416F_Y417A_P418G_A493S_MS5011
_RS15L 1529H N567D N705D

320 LA416S Y417A P418G I529H R608K Q492R 0

321 L416S Y417A P418G I529H RS15L Q492R +

322 LA416S Y417A P418G I529H A493S RS1SL N
_N567D_E758R

323 LA16F Y417A P418G _A493S I529H RS1SL N
_N567D_Q767*

324 L416S_Y417A_P418G I529H_RS15L_Q6731 +

325 R468K 0

326 L416S Y417A P418G I529H L496A V4891 +

327 L416S Y417A P418G IS29H 1496A A493S N
_Q492R

FIG. 5B
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Table 3 (continued):

S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n
328 L416S_Y417A_P418G _1529H_V4891 R515L +
329 L416A _Y417A P418S +
330 L416F_Y417A_P418G_A493S_I529H_R515L .

_N567D_V465M
331 L416S_Y417G_P418A +
332 A493V_K495Q N499A 0
E14K_H48R D75N_C104V_A115V_D129N
333 _C130V_D141A_E143A_C269V_F3691 N385S .
_LA416F_Y417A_P418G_A493S_M5011_R515L
_I529H N567D_N705D
334 S415V 0
335 L416F_Y417A_P418G 1529H A493S RSISL N
_N567D_E434R
336 L416S_Y417A_P418G _I529H_A493S_R515W +
337 L416S_Y417G_P418V_I529H +
338 L416S_Y417G_P418V 0
339 S415G_L416G 0
240 L416F_Y417A_P418G_A493S I529H_R515L .
_N567D_L50P
341 Y417G_P418A_Y502G 0
2 L416F_Y417A_P418G_A493S_I529H_R515L .
_N567D_MS01I_T675A K6821 N705D
4 L416F_Y417A_P418G_A493S I529H_R515L L.
_N567D_E73K
344 L416S_Y417G _P418G 0
345 L416l Y417S P418G _I1529H +
346 L416A_Y417G_P418A_1529H +
47 L416F_Y417A_P418G_A493S_I529H_R515L .
_N567D_V1071

FIG. 5C
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Table 3 (continued):

S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n
348 L416A _Y417A P418A 1529L +
349 L416S_Y417A_P418G 1529H_A493S_E370D +
350 L416S_Y417A_P418G_1529H_R608K_L496A 0
351 L416F_Y417A_P418G_A493S I529H RS15L i

_N567D_R170H
352 L416S_Y417A_P418G I529H_A493S_S717G +
353 L416V_Y417A_P418A 1529H +
354 L416A_Y417A_P418G 1529H_A493S R515L .\
_N567D
Y10F_E14K_H48R_D75N_C104V_A115V
355 _C130V_L416F_Y417G_P418P_R515L _I529H ++
_N567D_E680D _N705D TS22S
356 R468S 0
357 L416F_Y417A_P418G_A493S I529H RSI15L i
_N567D_K538R
358 A493V _K495S N499A Y502T 0
359 A493V_K495Q N499V 0
360 L416T Y417A P418G _I529H +
361 L416A_Y417S +
362 L416V_Y417A_P418G _1529H +
363 L416S_Y417A_P418G 1529H A493S 1.496S N
_D4398
264 L416F_Y417A_P418G_A493S 1529H_R515L ,
_N567D_E14K H48R D75N_A115V_MS5011
365 L416V_Y417A P418G +
366 D141A_E143A L416F Y417A P418G_A493S N
_R515L _I529H_N567D
367 I529A 0
368 L4161 _Y417S_P418G +
260 L416F_Y417A_P418G_A493S I529H_R515L ,
_N567D_A115V
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Table 3 (continued):

S];%ID Mutation(s) relative to SEQ ID NO:1 Incorp’n
370 L416A_Y417S P418G +
1 L416S_Y417A_P418G _1529H_A493S_Q492G j

L496A
372 L4l6l Y417G P418A +
373 L416A_Y4171 P418T 0
374 L416S _Y417A +
375 L416T Y417A P418A 1529H +
385 Y417V_P418V 0
386 L416S_Y417A_P418G I529H K473A_R515L 0
387 Y417A _P418V 0
388 L416G_Y417G_P418G 0
389 1529v 0
200 L416S_Y417A_P418G I529H_L496A_A493S .
V4891
L416F_Y417A_P418G_A493S 1529H_R515L
394 _N567D_E14K_H48R _D75N_A115V_MS5011 ++
_N705D
395 L416S_Y417A_P418G _1529H_L496A R515L 0
106 L416F_Y417A_P418G_A493S I529H_R515L L.
_N567D_L124Q F37S_E14G
397 L416F _Y417A_P418G _A493S I529H RSISL i
_N567D_D560E
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Table 4:

Candidatus Deep Vent Geobacillus Pyrococcus
Altiarchaeales 9°N Vent DNA stearothermoph Pfu :
archacon DNA Polymerase Polymerase DNA ilus DNA Polymerase abyssi

Polymerase Polymerase Polymerase 1 Polymerase

Y10 Y7 Y7 Y7 G10 Y7 Y7
E14 N11 D11 D11 R16 El1 D11
HA48 D45 S46 D49 E49 S46 D49
K58 T55 K61 K61 D59 K61 K61
G77 ins G77 ins G76 ins G77 ins G77 ins

D75 Q72 R78 R78 R77 K78 R78
Vol Vo3 Vo3 Vo3 - VI3 VI3
C104 V106 V106 V106 A97 V106 V106
Al15 Al17 Al17 Al17 Y108 Al17 Al17
C130 D132 D132 D132 Q123 E150 N132
C269 1264 V266 1264 S240 1264 1264
R296 Y291 (G293 Y291 G277 Y291 Y291
D305 E300 E302 E300 A286 E300 E300
E328 E321 E323 E321 L318 E321 E321
P335 P328 P330 P328 E325 P328 P328
G355 S348 S350 S348 G342 S348 S348
R359 1.352 1.354 1.352 R343 1.352 1.352
E370 K363 A365 E363 E349 E363 E363
D381 E374 E376 E374 A359 E374 E374
G403 G395 G398 G396 G384 G396 G396
H405 W397 ‘W400 W398 E386 W398 W398
D406 D398 E401 E399 1387 E399 E399
R414 R406 R409 R407 1.394 R407 R407
S415 S407 S410 S408 1.395 S408 S408
L416 1408 L411 1409 1.396 1409 1409
Y417 Y409 Y412 Y410 A397 Y410 Y410
P418 P410 P413 P411 A398 P411 P411
D439 Y431 Y434 Y432 E420 Y432 Y432
S440 D432 D435 D433 A421 D433 D433
S443 P435 P438 P436 S424 P436 P436
C450 C442 C445 C443 K431 C443 C443

FIG. 6A
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Table 4 (continued):

Af‘?mdidams . Deep Vent Geobacillus Pyrococcus
tiarchaeales 9°N Vent DNA DNA stegrothelmoph Pfu abyssi
archacon DNA Polymerase Polymerase Polymerase ilus DNA Polymerase Polymerase

Polymerase Polymerase I
R468 R460 R463 R461 K450 R461 R461
K473 R465 K468 R466 W455 T466 K466
V489 Y481 Y484 Y482 K476 Y482 Y482
Q492 R4384 R487 R485 Q479 K485 R485
A493 A485 A488 A486 P480 A486 A486
1494 1486 1489 1487 1481 1487 1487
K495 K487 K490 K438 A482 K488 K438
1496 1488 L1491 1489 A483 1489 1489
N499 N491 N494 N492 A486 N492 N492
M3501 F493 1496 1494 M488 F494 Y494
Y502 Y494 Y1035 Y1032 E489 Y495 Y495
F507 Y499 Y1040 Y1037 V493 Y500 Y500
C514 C506 S1047 C1044 G504 C507 C507
R515 K507 K1048 K1045 S505 K508 K508
C517 C509 C1050 C1047 L507 C510 Cs10
1529 1521 11062 11059 N527 1522 1522
N567 K559 K1490 K1097 N573 K560 K559
A568 A560 Al1491 A1098 1574 A561 A560
E569 K561 K1492 L1099 L575 L562 L561
S577 P569 S1500 A1107 S585 S570 S569
R608 E600 E1531 E1138 E632 E601 E600
K610 K602 R1533 K1140 R634 K603 K602
L611 1603 11534 11141 K635 V604 1603
D622 D614 D1545 DI1152 D647 D615 D614
V651 Vo643 V1574 V1181 1689 Vo644 Vo643
D653 E645 D1576 E1183 H691 E646 E645
A669 V661 V1592 V1199 A707 A662 Vo661
Q673 Q665 Q1596 Q1203 G711 Q666 Q665

FIG. 6B
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Table 4 (continued):
qundidatus . Deep Vent Geobacillus Pyrococcus
tiarchaeales 9N Vent DNA DNA stegrothelmoph Pfu abyssi
archacon DNA Polymerase Polymerase Polymerase ilus DNA Polymerase Polymerase

Polymerase Polymerase I
E680 D672 D1604 E1210 D718 E673 E672
R697 R689 R1620 R1227 P744 K690 K689
S717 R709 K1640 P1247 Y772 P710 P709
R723 1715 11646 11253 S799 1716 1715
1750 1744 11675 11282 V3828 1745 1744
E760 D754 D1685 D1292 E840 D755 D754
N705 T697 T1628 M1235 N752 M698 M697
K762 R756 R1687 R12%4 E842 R757 K756
G763 G764 Q1689 G1302 R3843 G765 Q758
L764 L765 S1690 L1303 1844 L766 K759
G765 G766 S1691 T1304 C845 T767 T760
K766 A767 K1692 A1305 E846 S768 K761
Q767 W768 Q1693 W1306 P861 W769 Q762
M768 L4769 T1694 L1307 1862 L770 V763

FIG. 6C
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Candid WT MEKTLLDADYITREEKAVVRLEYKTEEGREIQEVA lFRP‘LMY’;PEEHDL-\?’L QREIKE
SON I I‘FN(?KP”" Y (GEFKIEYDRTFEPYFYALL VEKVTA

P I T I 2 KX KX ke w ok ek ok aw

Candid WT VMVNQPRDVPNLRGLIKELEGCKEVREAHIPE
SON TVVRVERAERKVOKKEL KLYFNHPODVEAIRDRIRAHPAVVIIYEYDIPE

o doo oo kA s s

*K ke ke Kk kA A ek * R K Ak

Candid WT AERYLIDSGLIPMODCENFDLRIAAFDMEVYNPRGEPKAERDPITIISYADNR

g LR
SYADGIE- AR\/’I T

SON AKRYLIDKGLIPMEGDE--ELTMLAFDIETLYHEGE~EFGTGPILMI

*:**i%i.****&:' * :k : ***9*, k3

ndid WT YKTVENLNLDYMEVLRKDEREL FIDTIRER

WKKID---LPYVDVVSTEKEM \RFLRV\/REKD:E‘\/'LITYNGJ FD AYLKKRCEE] JGLI
ke Aoy sk |k Kok kg gkok s koo o hkkAAAAAR Kkkgk ke F

did wWr VSLGVDG3PLRLERRGMN Y
) FTLGREGSEPKIQRMGDREFAVEV

e hk ckok ok ek ok * . kA kook ek et ok Hoe

Candid WT ITRVGEMAGIWDNPEKEKFRELIEYAMSDAESTLE

CLIYQSSRA

G0N VYAEEIAQAWES—~-GEGLERVARY *-MEDAI{VTYEL'“REFFPMEA IGOELWIVERS
oL Kok Ay S S R A R A N HE HESR R

Candid WT GSGQRVESLLIKKAFEKS ILVPNRESDRVVNERQGR IDNTLLFDFF
S0N STGNLVEWFLLREKAYKRNELAPNKPDEREL-ARRRGGYAGGYVKEPERGLWINIVYLDER
R T R S e N S S S N S T T T SR O RS ]

Candid WT SLYPSIIISHNIDPSTIDCECCPEDSYRSPTGHYFCKKKRGL TPF“” ELVQRRIEVKRKG

SON SLYPSIIITHNVSPDTLNREGCK APEVGHRECKDFPGFIPS DLLEERQKIKRK
hokkkkkkA g kAhy Kk ks * * T T LR *':4»:: ok,

Candid WT LI\"‘\TEI’ND RELDVKOOALKLLANSMYGYFGFPRARWYCRECAESITALGREYILHET I~

SON MEATVDPLEKKLLDYROQRAIKILANSFYGYYGYARARWYCKECARSVIAWGREYTEMVIR

:k :* . a ok ke dodoe v W sk ok o ok sk ks ks »rrwiiﬁ*iii*:** ++:%k .*

Candid WT
90N

FDVIYGDTDSVYLIKPNITDRERVMENAEHE LDKINSELPEA_\"ZL FEGFV"I‘
FVLYADTDGLHATIPG-ADAETVER

o*@***':: * .* * ok k.

Candid WT GIFITRKRKRYALIDERGKLIVKGLETKRRDWANIAK TQ:V’ /LBDALLKDKNPEKAASIVRD
90N GFFVTEREYAVIDEEGKITTRGLEIVRRDWS EIAKETQARVLEAL LKHGDVEEAVRIVEKE

EIEEE IR I R S O ke k A Ak ok ks e kokok 0 K% Kook o« ko« kok o k:*. ***;

FIG. 7A
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Candid WT

NTQITRGMAEYKTEGPHIVAAKKAMKRGLEFKQGNIVTYVVTK
[ YLRDYKATGPHVAVARRLAARGVEIRPGTVISYIVLK

KAk a wkk o Fkk oo ke ek oa e Kok ek

Candid WT KGKSISDKARVIDEVEER DPDYYINNQVLPSVLRILEALGYS

WERILKAFGYRKEDLRYQKTRQVGL

90N GSGRIGDRAIPADEFDPTKHRYDAEYYIENQVY
. 'kt-k'v'r * Lt . **_:7"7":‘7:'&'&*'&*:* v‘cv\-i—:*;** cer v, K
Candid WT GKOMKLG
90K GAWLKVES
e . K w

FIG. 7B
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Candid WT MKKTLI DADY:T?”EI\J&V"RLTY KTEEGREIQEVADER
Vent I (GEFKIELLP?

P I sk

YMY-VLPEEHDLEKL ==~~~
SAIRRY: TIKATKG

Candid WT EIKRMIEGDREVEV LY"i'M""‘JQ"*er'\/ PNLRGLIKELEGCKEVREA
Vent. RVLDAVKVRKKILG-REVEVIWKI QDVPAMRGKI REHPAVVDIYEY]

;* ke s *::“ : B N SR .~4.\»‘<,\»<k~k :-&* *9:’( N [ * *ok

Candid WT FAERYLIDSGLIPMQDCENFDLRIAAFDMEVYNPRGEPKAERDPI T LRRVW

Vent FAKRYLIDKGLIPMEGDE--ELKLLAFDIET FYHEGD-EFGRKGEI IMISYADEEE-ARVI
ok kokEkkk  kRkAAk s & gk 4 kkk gk o EORT . &*:*****: *

Candid WT TYKTVENLNLDYMEVL rKL RRFIDTIRERE TYNGDNF LKERAEKHRI
Vent TWK---NIDLPYVDVVS REVOVVKEKDPDVIITYNGDNFDLPYLIKRAEKLGV

* ek koo ook ks s ks sk ok doe ok Kok .« Kk e chohk o kdd ok kb kk e ok e kKR ok

NLGARVIGRPHIDM

andid WT PVSLGVDG--5PLRLERE VYLEITGRE
Vent RLVLGRDKEHPEPKIQPMGDSFAVEIKGRIHFE VYEAVLGKT
R . M T T R * *,

Candid WT ‘t*"Kl')'I RVGEMAGIWDNPERKERFRELIEYAMSDAESTLEIAITLLPLHAYEISRITRELIYCS
Vent SKLGAEEIAAIWET--EESMKKLAQYSMEDARATYELGKEFFPMEAELAKLT GCS'\/’WE‘ 4

*..: R BN HENE S S A S N N HE S S S HEEEE
Cand] Ld WT SRAGSGERY S LLIKKAFER NRFSDRVVNE YVVEFPKRGTHDN]

Vent SRESTGNLVEWYLLRVAY A1<J LAPNKPDEEEYR “"I”I‘beb"\/th‘aA GLWENIIYL
LI S - L A G A S S L T R L B

=
B

Candid PSIIISHNIDPSTIDCE ‘"UY"’"&&«(P GLIPETLNELVQRRIEV
Vent DEFRELYPSIIVTHN ‘«'SPL_LhKuuCKI\e\_L DV KDFPGFIPSILGDLIAMRODY

‘,‘f*‘k’k'x'x'krwx::v\v\:}*k.*:: * ok : . .': rv\ia i:**' *_:*: * [

5

Candid WT KKGLKNEKNPERRRFLDVKOOALKLIAN M-~ == oo

Vent P T EKEKMLDYRORATKLLANSI LPNEWLPI TENGEIKEVKIGEFINSYMERD
R I I R

Candid WT
Vent

T

Candid WT
Vent TAGEHS

Vent VMTISAKGRENFFEGMLRTLRWMEGEENRRIRTENRY LFHLEKLGLIKLLPRGYEVTDWE

FiG. 84
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Ca ol Cll Ci—‘.:/\:,'T ——
Vent RLKKYKCLYERKLAGSVKYNGNEREYLVMEFNELKDFISYFPORKELEEWKIGTLNGFRTNCT

T

Candid WT
Vent

Candid WT === o m oo o
Vent DRNCVSISKKMAYLVMKCLCGALAENKRIPSVILTSPEPVRWSFLEAYFTGDGDIHPSKR

Candid WT oo
Vent FRLSTKSELLANQLVFLLNSLGISSVKIGFDSGVYRVY INEDLOFPQTSREKNTYYSNLI

andid WP  —omm oo e
Vent PREILRDVEGREFQKNMT FKKFKELVDSGRKLNRERARKLLEFFINGDIVLDRVESVKERKDY

Candid WT = —=-mmmmmmmm e e YGYFGFPRARWYCRECARSITALGREYILHETT
Vent EGYVYDLSVEDNENFLVGFGLLYAHNSYYGYMGYPRARWYSKECAESVTAWGRHYIEMT I
hokok ek ook kAR dkdkdr ok ok ook de

Candid WT ~DIVPKF
Vent REIEEK /LYADSVSGESEI T IRONGRIREVEIE

ck kAR Rk X

Candid s e TEVY

=
B

Vent LVW’PVPVVMBHRANKRMFQlWJTV%mY*JVTJ CINTSKTRKTAKKI
Candid WT —————— o - e

Vent GERLEKEVEPE PNAPLKDENTRTSEIAVEFWEL WGGDERWA

e

VGLIVGDGEN

Candid WT
Vent

Candid WT e
Vent GRRKIPE

TGTYSKH LRIKNKWPFN&RTGFLTFRB&IRLL:HTKSARVA

:4e

Candid WT = <o e e e e e
Vernt RNTIDFGFDLVEVKKVEEIPYEGYVYDIEVEETHRFFANNI LVENTDGFYATIPGEKPEL

FI1G. 8B
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Candid WT TKEKRYALIDERGRKLIVEKGLETKRRDW
Vent TKKKAKEFLNYINSKLPG KRYAVIDEE TRGLEVVERDW

Koykoe Ak e kokok s kk pRR K L RAKE kok gk hdwrckdk s chhk &k . kkk | kA Ek

Candid WT ANIAKDTQEKVLDALLKDKN ASIVKDVIRNIKTGKIPLRKDLAINTQITRGMAEYKT
Vent SETAKETOARVLEAI LKEGSVERAVEVVRDVVEKIAKYRVPLEKLVIHEQITRDLKDYKA
SRR A T T R L S A A T R

Candid WT EGPHIVAARKKAMKRGLEFRQGN
Vent TIGPHVAIAKRLAARGIKVEP

IVIYVVTEKGKS ISDKARVIDFVE--EGDYDPDYYINN
SYIVLEKGSGRISDRVILLTEYDPREHEYDFDYYIEN

kA k| kR IR L T T P : L kEE R AR %
Candid WT QVLPSVLRILEALGYSEDELK-GLGKOM -
Vent QVLFAVLRI KR

Feohok ko e hok A A A A A s Ak * ok *



WO 2022/266462 PCT/US2022/034021
29/48

Candid WT MEKTLLDADYITREEKAVVRLEYKTEEGREIQEVADE <PYM§”;PEEMMWWQDLKKh -----
Deep ——=N ADYITEDGKPIIRI (GEFKVEYDRNFRPYIYAIL 1]

FR R I R S :****.*‘* HH ;:,*:
Candid _WT QRETKELK EIRKRMIEGDREVEVLEVMVNQPRDV
Deep f ¥ i B QDVPAIRDKIREHSAVLQLPLJ

R HESIPE S N N T R PR R

Candid WT FAERYLIDSGLIPMQDCENFDLRIAAFDMEVYNPRGEPKAERDPI T
Deep FAKRYLIDKGLIPMEGDE--ELKLLAFDIET LYHEGEEFA-KGPI T

**k:*i%i’i\"> ':&‘k‘&':' * :*,; ***:*) B * .‘kkw'(:

LRRVW
~AKVI

Candid WT TVFT”"VLNLDYM?V“KDERE RRFIDTIRERE VTYNGDNE LKERAEKHRI
Deep TWKKID--~LEYVEVVSSERE CRFLEVIREKDPDVIITYNGDSFDLPYLVERAEKLGI
koak e # &:A&:rt***;*u**yi)**%.: R I

Candid WT LRLERRGMNLGARVTGRPHIDMYPVCROIFNLERYTLEDVYLEITGREKK
Deep PKMORLGDMTAVEIKGRIHFDLYHVIRRTINLPTYTLEAVYEATFGKPKE
RELEE T 2 A S P N R S O O

Candid WT DIRVGEMAGIWDNPEKEKFRELIEYAMSDAESTLEIAITLLPLEYELS ELIYQSSR
Deep KVYAHEIAEAWET - -GKGLERVAKYSEMEDAKVTYELGREFFPMEAQLSRLVGQFPLWDVER
..k\k .

ke A B .. . >L >‘f )ft E Ak

,ok

Candid WT AGSGQRVESLLI LVPNRPSDRVVNERQY
Deep “TrALVEW{LLQ(AVhRVhLAVNKPWLRﬁVﬁkRL

ske kK Foao ke e e ok e ok P

(IGAYVVERRE
AGGYVKEP

sk Ak **-.‘k.. N s kK

Candid WT RRIEVEKK

Deep o__ﬁkLLDERgﬁlhR
* ey ’k’k:'k'
Candid WT GLEMEKNPERRRELDVKQQALKLLANSM - o oo oo
Deep KMRASKDPIERKKMLDYRQRAIKILANSTILPEEWVPI DELMRANQE
N T

Candid WT

Deep
Candid WT
Deep GHSLEVYRNGDLVEATGEDV LINLSPEETEDIIL

Candid WI  ——-—=——m--—mm oo
Deep TIPVEGRENFFRGMLRTLRWIFGEEKRVRTASRY LEHLENLGYTRLRKIGYDIIDKEGLE
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Candid Y,\]T e

Deep KYRTLYERKLVDVVRYNGNRREYLVEFNAVRDVI S IMPEEELKEWRIGTRNGFRMGTFVD L

ihGy

543 did WL T T T T T T T T T T e e e e

eep DEDFAKLLGYYVSEGSARKWENQT

Candid WT e
Deep YVETPKKMAYT TFESLCGTLAENKRVEEVI FTSSKGVRWAFLEGY FTGDGDVHEFSKRVRL

sndid CWT T e
ATKLGYDSGVYRVYVNEELKFTEYRKKENVYHSHIVEKD

a
Deep ILKETFGRVEQKNI SYKKFRELVENGKLDRERARRIEWLLNGDIVLDRVVEIKREYYDGY

CAESITALGRRYI-LHTIDIT
KECAESVTAWGREYIEFVRKEL

Candid WT
Deep VYDLSVDEDENFLAGFGFLYAHNSY ‘_1 G‘i Y GYAI\AR\/\; Y

hokok e ke kkk kA AAAAL s Ak ek e ok

Candid WT

VIYGDTDSVYL
Deep A

VLYIDTDGLYATIPG PEEIKKKALE DY INAKLPGLLELE AC:FVVI

kkkok kak AkA ek pok ek Kok kA v kA R ko kk kok .

Candid WT FITKKRYALIDERGKLIVKGLETHE N NFPEKAASTVKDVI
Deep EVTRRRYAL EGKIITRGLEIVRE {(VLEZ? _KHGN\/h.h.A\/KIV'KEFJT

‘,":**v‘c'***xx* 1\-*:*..*** ,‘,‘r&&::k/zk:wr rv\-*:*:** * *:*..***:*

Candid WT ENTKTGKIPLKDLAINTO GMAERYKTEGPHIVAAKKAMKRGLEFEKQGNIVTYVVTKKG

Deep ERLERYEIPPEKLVIY RPLHEYKAIGPHVAVAKRLAARGVKVRPEMV IGY IVLRGD
Dl pFEF g kL ok g ok kg R, Frgr.. o *ory Rk

Candid WT KEISDRARVIDEFVE--EGDYDPDYYINN CVL ?‘SVL" ILEALGYSEDELK--

Deep AEYYIENQ EAFGYRKE
LR s s I e P T IR

T e

Candid WT GMI\W—U—-.
Deep WINTKKK
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Candid WT MKKTLLDADYITREEKAVVRL-FYKTEEGREIQEVADFRFPYMYVLPEREHDLKKLOREIK
Geoban MEKKLVL SNSVAYRAFFALPLLHENDKGIHTNAVYGFTMMLNKI L JPTHLLVAFD
***‘*: +* o * * . <k © Ed * > - x* . .« ok

ndid WT ELKNITNY

T MIEGDREVEVLKVMVNQPRD R KELEGCRKEVREAHIPFAERY
lus AGKTTFEFR {

CFOEYKGGRQ-—————~= CTPPE PAYELDHYEAD

S H *
Candid wm LIDSGTT?M“DCENFLLRlAﬂEDMJV{ PRGEPKAERDPITIIISYADNRGLRRVWITYKTV
Geob:e 5 DILGTLAARAEQE e = GDRDLTQLAS - e REVTV
* * > ok ok > * «© kok

Candid WT ENLNLDYMEVLKDEREIIRR ) ; DONFDEPYLKEE HRIPV--35
Geol ius DITKKGITRIEPYTPETVREEKYGLTPEQIVDLKGIMSG NIPG PG;GEYTAVBuJBC
. . - P * ke Lk * .

LGVEGSPLRL-—ERRCGMNLGARVIGRPHIDMYPVCROIFNLSR-———— YTLEDVYLEITG
FGTVENVLASIDEVKGEKLKENL--ROERDLALLS \PVELSLDDIVYEGQD

ek *® * * . . o,k *k: :v":w": *

REK—=———-KDIRVGEMAGIWDNP - -EXEKFKEL SD=——————= ARSTLEIATTLLE
LGFOSFLEKMAAPAAEGEKEPL EEMEFAIVDVITEEMLADEAALVVEVMEE
ko & o R T R e ey . .

SGORVESLLTKKAFT

SILVPNRPSDRVVNERQRKTYLGA

S FFMRP-—--ETALADSQFLAWLADETKKKEM
sa s PR e T

(DPSTID--CECCPEDSYRSFTGHY
iAAwAFVKgEhAVRSDEAVY

* v Rk . *
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