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Four supplementary figures (Fig. S1 related to Fig. 1; Fig. S2 related to Fig. 3; Fig. S3 related to
Fig. 5; Fig. S4 related to Figs. 2d and 69)

Eight supplementary movies (Movie S1 related to Fig. 1b; Movie S2 related to Fig. 1d; Movie S3
related to Fig. 2; Movie S4 related to Fig. 3; Movie S5 related to Fig. 4; Movie S6 related to Fig.

5; Movie S7 related to Fig. 6; Movie S8 related to Fig. 7)



Supplementary Movie Legends:

Movie S1, related to Fig. 1b. Radially color-coded RRV capsid reconstruction.

Movie S2, related to Fig.
Movie S3, related to Fig.
Movie S4, related to Fig.
Movie S5, related to Fig.
Movie S6, related to Fig.
Movie S7, related to Fig.
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Movie S8, related to Fig.
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Figure S1, Related to Fig. 1. Assessment of resolution and validation of secondary structures of the
cryoEM reconstruction. (a) “Gold standard” Fourier shell correlation (FSC) coefficient between two
maps, each independently processed and reconstructed of half of the full dataset. The effective
resolution reached 7.2 A based on the 0.143 gold standard FSC criterion. (b) A central density slice of
the cryoEM map shows the protein capsid shell (bright) and the flat, featureless background away from
the capsid shell. (c-f) Identification of secondary structure elements in the final 3D map of RRV capsid.
(c) A cut-away view of the upper domain of RRV MCP subunit superimposed with its pseudo-atomic
model derived from the crystal structure of HSV-1 MCPud (Bowman et al., 2003) (red ribbon). Note that
the B sheet resolved in the interior of the density map corresponds to that in the pseudo-atomic model.
(d-f) The ribbon model of bacteriophage HK97 gp5 (d) is shown in the same orientation as the shaded
surface view of a slab of the Johnson-fold domain of the RRV MCP (e and f), which was segmented out
from the cryoEM reconstruction of the RRV capsid. The RRV Johnson-fold is displayed at two different
density thresholds, a high density threshold suitable for visualization of o helices and 8 sheets (e) and a
low density threshold suitable for visualization of the E-loop structure (f). For clarity, the front portion of
the RRV Johnson-fold domain is made invisible with the clip plane tool of the Chimera visualization
software in (e) and (f). (g-h) Ramachandran plots of the MCP upper domain for non-Pro/non-Gly
residues and Pro/Gly residues. Squares and triangles represent non-Pro/non-Gly and pro/gly residues,
respectively. Blue indicates residues that lie within preferred and allowed regions, whereas red
indicates residues that fall in outlier regions. Pink, yellow, and gray areas denote preferred, allowed,
and outlier Ramachandran values for non-Pro/non-Gly residues and for Pro/Gly residues in (g) and (h),

respectively.




SO 0[P EEEE R LT FEEEEEEEEEEE L | EE] el et e )| [ et fata) | [l Jags] | ][0 FIERillml L] R
) ) ) —) ) E— — ) -

: CCCCCCCCCCCCCCCCHHHHHHHHHHHEEHHHEHHHEHHCCCCCCCCCCHHHHHHHCCCCHEHHHHEHHHEHEEEEECCCCCCCCCCCCEEEEEEECCEEECCCCCCCCCCCEEEEEEEC
: MEAALEVRPFPYMATEANLLROQMKESAASGLEFKSFQLLLGKDAREGGVQFEGLLGVYTNVIQFVKFLETSLAVACVNTEFKDLKRMTDGKIQFKVSVPTIAYGDGRRPTKQKQY I TMKAC
' ' ' ' ' ' ' ' ' ' ' '

10 20 30 40 50 60 70 80 90 100 110 120
ks o a1 (IS L | PR L] gt ]| L] R [Ets ) el | L] ] et gl ]

) ; ] ] ; T

~CCCCHHHEHHHHHEEHHHHHEREHHHEHEHHEEHEHHEERHCCCOCHHAH

HHC CCCCCHHHHHEE
DDIELLFIDRETPLDY TEYAGAVETITASLOFGVDALERGLYDTVLNVELESAPPME ILKTLSD
i ' ' ' 1 '

Y TERGLEKAY
'

130 140 150 160 170 180 190 200 210 220
[ it i mpalafate) | st | || SRR | LB ][] ][] ] ] SR e gl )| i ] [ EEEE] R L ERSE L] L] e [ gl
— —] K] ) I

HHHHHHHHHCCCCCCCEECCCCCCCCCCCCEEEEEEEECHHHHHHHHHHHHCCCCCEEECEEEEEEEEECCCHHHHHHHHHHEHCHHHHHHHHCCCCCCCCCCCCCCHHHCCCCCCCCCC
VLSVLSDMVGAVCHETVEFKGTNTYLSASGEPTAGVMET TENVMRKLLNMLGQVDGGMSGPASYANYVVRGENLVTAVTYGRVMRTFDQFMKR IVDRPNAQPSVDDDRDAVADGODSLAKT
[ ' ' ' 1 1 1 1 ' 0 ' [

250 260 270 280 290 300 310 320 330 340 350 360

gttt e ||| [T ][] L]l | ][RRl [ L] sl EE LSRR Y]] i LBV EEL ] el ] ][ sl
—7] — g —

EEECHHEEECCEEHHHHHHHHHHHHCCCCCCCCCCCEEEEEEECCCCCCCCCCCCCCCCCCCCCCCCCCCEEEEEECCCCEEEEEHHHHHCCCCCCCCCCCHHHHHHHHECCCCCCCCCC
: PIAAAVIQIGDKLVALESLQRMYNETQFPFPLNRRMHYTYEFPIGLHMPRPQYSTSATIKGVEHPAEQSVETWIVNKNNVLLSENYQNALKS ICHPRMHNPMPCGQALGQAFPDPGHVHR
' i ' ' ' ' ' ' ' ' 0 '

370 380 390 400 410 420 430 440 450 460 470 480
Tl ] L] Rl LR FEEEEET] L EEEELL LT pEREERL ] EeEEEe] | | EEEEeErEesee] (L] ERREEEmEEe] || RS ]

T T
)

)

Raalsllalsaalslalalsa sl el alal se sl el alal e COCCHHHEHT

MTTDELLHPTRTREREFRLEVHEPMEL APHEEFC
' ' ' 1

510 520 530 540 550 560 570

G L] PR L] L] EEL B L) L] ] SRR PR LR LD DL L fspetel LR ELEREEE Rl L]

) < — —t ) ) ) )

* HHHCCCCCCCHHHHHHHHHHCCCHHHHHHHHHHHHHHHHHHHHHCCCEEEECCHHHHHHHHHEHHCCCCCCHHHHHHHEHEHHHEHEHHHHHHHECCCCCCCCCCHHHHHEHACCCCCCCC

: QDTAFDTSYPLLCYVIECLIHGQEDKFLINSPLIALTIETYWNNAGKLAFINSFPMLREFICVHLGNGS ISKDVYAHYRKVEFGELVVLQQALSKIAGHEVVGRRPASELINCLODPNLLPP
' ' ) ' ' ' ' ' ' ' ' '

610 620 630 640 650 660 670 680 690 700 710 720

gl ) [ gt la) 1] [ ] (IR TR] 1] e e et Bt fampetenmtaa || Jatgel D0 L [lagalats] [ FET] ] || [ | EIEa] [ |l s s tepaa ) fagapal | | 3]
: ) )

: CCCCCCCCCCCCCCCCCCCEEECCCCCCCCCCCCCCEECCCCCCCHHHHHHHHHACCCCCCCCCCCCCCCCCCCCCCCCHHHHCCEEEEEEECCCCCCCCCCCCCCCCEEEEECCCCCCC
% : FAYNDVFTNLLRQSSRHPMVLIGDEGYETENDRDTY INVRGKMEDLVGDMVNIYETRNNADHDGRHVLDVGPENENEQHMAVLEKLEYYVVLPACTNGHVCGMGVDEDNVALALTYNGPV
' ' 1 ' ' ' ' ' ' ' ' '

730 740 750 760 770 780 790 800 810 820 830 840
| [EREeEm ] | ][ EREEEL [ lEe] [ el s e | ]| [ EERl] ] | ] ] ey e | jsilaps ] | faepais ] g patas) ][] [ fR] ]
) ) ] <D>— ] ] 1

CCCCCCCCCHHHHCCCCCHHHHHHHHCCCCCCHHHHHHHHHHHHCCCCCCCCEEEEECCCCCCCCCCCCCCCCEECHHEECCEEEEECCCCCHHHHHCCCCCCCCCCCCCCHHHEEHHECCH
FADVVNPDDEILDHLENGTLREMLEASDIHPTVDMIRTLCTSFLTCPEVTQASRVVIQRDPAQLLTTHDDGRYVSQTVLVNGFAAFATIADRSRDVAETMEYPVPEFTKLYSDPLVAATLHP
' ' ' ' ' ' ' ' 0 ' ' '

850 860 870 880 890 900 910 920 930 940 950 960
| LEEERL EEREEL EEELTEEEEEEELL ][ EEte el st | ]l ] L] s L] EEEEEL ] )] | ] e et jafs =) Jafs) || [af=lalalal aftais] ] | |
; ) ) ] —7 — —_— —_—

HHHHHHHHCCCCCCCCCCCCCHHHHHHHHHHHHHHHHHHHHCCCCCHHHHHHHHHHHCCCCHHHHHHHHHCCCCCCCEEEEEEECCCCCCCHHHCCCCCCCEECCCCEEEEEEECCCCEE
LVANYVTRLPAQRVPVAFNVPPALMAEYEEWHKSPMLAYANTCPMTPTSLSTLASMHMKLSAPGE ICHAKHKIHPGFAMTAVRTDEVLAENLLF SARASTSMELGQPSVMRREVRADAVT
[ ' ' [ ' ' ' ' ' ' 0

970 980 990 1000 10llO 1020 1030 1040 1050 1060 1070 1080

MR | | [ s e e o e e e e e o s s s s e | |

| | Jsflafalafs ftes) | | JsRtala e ) ][] |

CEEEEEERCT
TCEIVLTE
'

1180 1190 1200
LT si]] ] Rt

b

- 1] 1] ] ]
1090 1100 1110 1120 1130
L[ ELislEl LS fpsiisls] | sl ]| [ fretalala s s jsfajal |
§— ] () )
! CCCCEEEECCCCCHHHHHHHHCCCCCCCCCCCCCCCCCCCCCCCCCCCCHHCCCCCCCCCCCCCCCCCCCCCCHHHHHHHCCCHHHHHHHHHEHHHCCCCCCCCCCEEEEEECCCCCCCCC
GRASCVISCDAYNNESAERLLFDHSIPDSAYEYRTTVNPWASQQGSLGDVLYNSTSRQVAVPGMY SPCROQFFHKDAILRNNRGLNTLVTEYARRLTGTPATSATDLQYVVVNGTDVFLEQ
; . ; :

1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1320
Rt 1| | [ [sfs] ffelaga) o] |

Nxononninoznlnnanananliinand

- helix cont: JaalME = confidence of prediction

= strand Pred: predicted secondary structure

= co AL: targeb sequence

Figure S2, Related to Fig. 3. Secondary structure prediction of MCP. Confidence level (Conf) is
displayed by blue tic marks and sequence numbers are indicated by the numbers beneath the sequence. o
helices, B strands and loops are shown as pink cylinders, yellow arrows and black lines, respectively.
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Figure S3, Related to Fig. 5. Predicted secondary structure elements of TRI-1. Confidence level (Conf)
is displayed by blue tic marks, and sequence numbers are indicated by the numbers beneath the
sequence. a helices, B strands and loops/coils are shown as pink cylinders, yellow arrows and black
lines, respectively.
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Figure S4, Related to Fig. 2d and Fig. 6g. Non-covalent interactions mediated by the clamp domain
of triplex monomers. Each curly brace denotes the interactions of a triplex monomer (pink, cyan or
green, following Figs. 2d, 4 and 6g) that joins the E loop of the Johnson-fold domain in an outer MCP
to the P subdomain of the Johnson-fold domain of an inner MCP, thus outer yellow to inner blue, outer
magenta to inner orange, and outer light blue to inner red. These non-covalent interactions stand in
place of the covalent link between the analogous E-loop and P-domain of HK97 chainmail.






