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Background

• Methanosarcina(甲烷八叠球菌)

Rother, M. & Krzycki, J. A. Archaea, (2010).
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Background

Xiao, H. et al. ACS Chem. Biol. 9, 1092–1096 (2014).
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Background

Wang, J. et al. Nature 569, 509–513 (2019).

Li, J., Chen, P. R. Nat. Chem. Biol. 12, 129–137 (2016).
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Scientific Concerns

• More residue-based unnatural amino acid

• Enzyme from other organism

• Rational design of binding pocket

• Identification of catalytical residue  

Hohsaka, T., Sisido, M. Curr. Opin. Chem. Biol. 6, 809–815 (2002).
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Residue Statistics 

Sequence Alignment

Hot-Spot Finding

Pocket Prediction

Protein Data Bank

Pocket Fetch

Work flow
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Crystal structure available in PDB

by 张楠、刘杨洛融、肖康明
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Residues in total

1 302 330 332 338 339 342 343 346 348 396 397 398 399 401 417 419 420 421 423 426

2 302 305 306 330 332 338 339 342 344 346 396 397 398 399 410 417 419 420 421 422 423 426

3 276 300 302 305 306 309 330 344 346 348 384 399 400 401 405 407 408 413 417

4 273 278 284 285 287 288 299 300 330 381 382 383 384

5 299 300 301 302 306 330 342 344 346 347 348 384 417

6 300 301 302 306 330 344 346 348 399 401 417 419 420 421

7 300 301 302 344 346 348 417 420 421

8 300 301 302 305 344 346 347 348 399 401 420 421

9 276 300 302 305 306 309 344 346 348 384 399 408 413 417 419 420 421

10 276 300 302 305 306 309 330 346 348 384 399 401 407 408 411 413 417 419 420 421

11 276 300 302 306 344 346 348 384 399 407 408 411 413 417 419 421

12 276 302 306 309 330 344 346 347 348 384 399 407 408 411 413 417 419 420 421

13 300 302 306 309 330 344 346 347 348 384 399 401 408 417 419 420 421

14 276 300 302 303 306 308 344 346 348 381 384 399 401 407 408 411 413 417 419 421

15 276 302 305 306 309 344 346 348 384 399 401 407 408 411 413 417 419 420 421

16 300 302 306 309 344 346 348 384 399 408 417 419 421
17 276 300 302 305 306 309 346 348 381 384 399 401 405 407 408 411 413 417 419 420 421

18 300 301 302 305 330 344 346 347 348 399 400 401 417 419 420 421

19 300 301 302 303 305 330 344 346 347 348 399 400 401 417 419 420 421

20 300 301 302 305 344 347 399 400 401 417 419 420 421

21 300 301 302 305 330 344 346 347 348 399 400 401 417 419 420 421

22 300 302 305 306 346 347 348 399 401 417 419 420 421

23 300 302 305 306 330 332 337 338 339 342 344 346 347 348 384 396 397 398 399 401 417 419 420 421 422 423 426

24 300 302 305 306 330 344 346 347 348 399 401 417 419 420 421

25 417 419 420 421 330 332 337 338 339 342 344 346 347 348 384 396 397 398 399 401 417 419 420 421 422 426

26 300 302 305 306 346 347 348 399 401 417 419 420

27 302 306 309 330 332 337 338 339 342 344 346 396 397 398 399 401 417 419 420 421 422 423 426 437

28 300 302 344 346 348 399 401 417 419 420 421

29 300 302 346 399 417 419 420

30 300 302 306 309 330 332 337 338 339 342 344 346 348 396 397 398 399 401 408 417 419 420 421 423 426

31 300 302 306 330 332 337 338 339 342 344 346 347 348 396 397 398 399 401 417 419 420 421 422 423 426

32 302 306 330 332 338 339 342 344 346 347 348 396 397 398 399 401 417 419 420 421 422 423 426

by 张楠
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Frequency Statistics
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10 20 30 40 50

MDKKPLNTLI SATGLWMSRT GTIHKIKHHE VSRSKIYIEM ACGDHLVVNN

60 70 80 90 100

SRSSRTARAL RHHKYRKTCK RCRVSDEDLN KFLTKANEDQ TSVKVKVVSA

110 120 130 140 150

PTRTKKAMPK SVARAPKPLE NTEAAQAQPS GSKFSPAIPV STQESVSVPA

160 170 180 190 200

SVSTSISSIS TGATASALVK GNTNPITSMS APVQASAPAL TKSQTDRLEV

210 220 230 240 250

LLNPKDEISL NSGKPFRELE SELLSRRKKD LQQIYAEERE NYLGKLEREI

260 270 280 290 300

TRFFVDRGFL EIKSPILIPL EYIERMGIDN DTELSKQIFR VDKNFCLRPM

310 320 330 340 350

LAPNLYNYLR KLDRALPDPI KIFEIGPCYR KESDGKEHLEEFTMLNFCQM

360 370 380 390 400

GSGCTRENLE SIITDFLNHL GIDFKIVGDSCMVYGDTLDV MHGDLELSSA

410 420 430 440 450

VVGPIPLDRE WGIDKPWIGA GFGLERLLKV KHDFKNIKRA ARSESYYNGI

STNL

Highlight Residue in Mm

by 肖康明
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Visualization of hot spot residues
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Exploring the pocket of Mb Pyl ligase
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by 肖康明
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Alignment to Mb

10 20 30 40 50

MDKKPLDVLI SATGLWMSRT GTLHKIKHHE VSRSKIYIEM ACGDHLVVNN

60 70 80 90 100

SRSCRTARAF RHHKYRKTCK RCRVSDEDIN NFLTRSTESK NSVKVRVVSA

110 120 130 140 150

PKVKKAMPKS VSRAPKPLEN SVSAKASTNT SRSVPSPAKS TPNSSVPASA

160 170 180 190 200

PAPSLTRSQL DRVEALLSPE DKISLNMAKP FRELEPELVT RRKNDFQRLY

210 220 230 240 250

TNDREDYLGK LERDITKFFV DRGFLEIKSP ILIPAEYVER MGINNDTELS

260 270 280 290 300

KQIFRVDKNL CLRPMLAPTL YNYLRKLDRI LPGPIKIFEV GPCYRKESDG

310 320 330 340 350

KEHLEEFTMV
NFCQMGSGC

T
RENLEALIKE FLDYLEIDFE IVGDSCMVYG

360 370 380 390 400

DTLDIMHGDL ELSSAVVGPV SLDREWGIDK PWIGAGFGLE RLLKVMHGFK

410

NIKRASRSES YYNGISTNL
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Align Mm with Mb
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Summary

• Potential pocket residues discovery by pymol visualizing 

• Hot spot residue identification through statics

• Sequence alignments to non-structured enzyme

• Rational suggestion for further enzyme engineering
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Duties in project

• 张贤睿：背景、pymol经验分享、整合汇报

• 刘杨洛融：演示视频制作、流程图、位点统计

• 张楠：位点统计、数据汇总及可视化

• 肖康明：位点统计、序列比对及动画制作

（排名不分先后，按照汇报中出现顺序整理）
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Thanks for listening


