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Background & Contributions

Task: Protein backbone generation
Previous works:
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» Longinference time

nghllght of our method: c .
S %" FrameFlow FoldFlow-OT
Use unit quaternions to represent 5 08 r
rotations o
»  Construct SO(3) flow with SLERP in 7 o p—
an exponential format ( ) s @ F;ldr'l -
»  First paper explores ReFlow in SO(3) <= s
to accelerate inference (ReQFlow) 0s FromeDits
>  SOTA on designability, 37 xfaster =05 00 05 10 15 20 25

- = Log10 Inference Time (s)
than RFDiffusion and 62x faster

than Genie2 when best tradeoff#

Our Method

Protein

Euciidean Quaternion
Flow Flow in SO(3)

g Flows. SLERP
by Retraining on Exponential
Paired Data Format
e | B T
ReQFlow ¥ The Frame 4
of Residue

Rectified

T = (x,q) c SE(3)

Eucidean Flow (o Local Transformation
- 1 . T 2log(g; !
Train:q= exp(iw) = [cos g, sin %uT] € 83q wy = Og(qlt ® 4o1)
—t

a: = qo @ exp(tlog(gy ' ® q1)) s03) = Et,00,0: [[lw — wo,e||’]

1 _
Inference: qii+a: =q:®exp(§At"YE ”twa,z) =) ReFlow

Experiment

[EE =

s mikg

o
Paper Code Length=100, RMSD=0.969 Length=200, RMSD=1.322  Length=300, RM5D=0.960

Efficiency Designability  Diversity Novelty

Method 1o Method
Step Time(s) Fraction? scRMSD, TM|  TM{ i o Reoiuson
<O
RFDiffusion 50 6623 0904 11024167 0382 0527 08 —+~ Genio2
Geniez 1000 11293 0908 L132iiz 0370 0475, _ Foarone
500 5586 0000 181691506 - - 50 FoldFlow-OT
FrameDiff 500 48.12 0564 29361307 0441 0591 & FrameFlow
Loa QFlow
FoldFlowae 500 4352 0624 308013419 0469 0645 ReQFiow
FoldFlowspy 500 4363 0636 3031isss9 0411  0.604 02
FoldFlowor 500 4335 0852 17601250 0434 0617 ;
FoldFlow2 50 635 0952 10831138 0373 0527 . S S\
263 0644 30601320 0339 0492
300 350 400 450 500 550 600
FrameFlow 500 1705 0872 1380413 0346 0562
200 677 0864 1.542.,5 0348 0564
100 346 0708 2167423 0332 0.560 25
50 173 0704 2.639:i309 033 0536 Method
20 071 0436 4652:430 0319 0501 N QFlow
10 037 0180 7.343i515 0317 0482 20 mmm ReQFlow
QFlow 500 1737 0936 116309 0356 0635 [ FrameFlow
200 700 0864 1400125 | 03441 0620 Q15 S RPDiffusion
100 348 0916 1342413 0348 0614 2
50 177 0812 1785.05 | 03440 0571 &
20 073 0604 3.090i335 0325 0537 710
10 038 0332 5032:40 0313 0528
ReQFlow 500 17.42 | 0972 L07lioame 0377 0645 5
200 694 0932 L1600 0384 0648
100 358 0928 1245505 0369 0629 PRS- {-.I-ﬂ
50 178 0912 12541095 0369 0.608 o
20 072 0872 141810 0355 0581 100 200 300 400 500 600

10 038 0676 244353 0337 0540 Length




