ANAT 583 Leatwre I\ 1O[\[11

Bﬁ_@_\_i A meXcic Space 'S & paif (S,d}, Wbt
S W oo seY c,v\(.l d' S"S"’[ij) 1S a {UV\C«\'I‘OV\ SULL\ '"AG"
1) dbuy)=0 i x=y,
2) doy)= &(x,y)
3) dlx,2) ¢ dlxy) +d(y.2).

Es(o\w\p\ts “rovv\ [ast Fime :

. T\/st, \.\)Suo»\) Euclic‘cam mekeiC cll oW 'Q"\
C\z(bﬁa\l) - \’?;(ﬁ“/i)‘ c\2 15 Jowmelives called

fwe - wedric

‘ T\!\C B ’m'mk metfyc c‘t on [Rn
di("\l): i\%\ﬂm (a.k.a. The Q.i'wchk)

© SRS 4R [om)
Clvvw\x()()\/)z max (lxg 'Yl, \’(z '\/2\; oo, \Xu —Yh I)



Lefr‘s dreck Tt dy s q welric ,
1) Clearly 4 Gox)= O Fr oll vel?
IF %#Y, fuen w#ye b swe kel n3
so Ol\s(\"\{k(é d1LX,\/3: S0 Oédl(«"()Y)c

2—(169 :A(;XBL v I)(' =' - l
54:0!1 a\\\lxkel{lt/...,ni.emsa ¢ \/"| Yic- Ak

3) dunz) ¢ dibey) +dly 2) becunse
\X\c'Zk(é \xk'\/k\"l\/k'zkl
(spnahan [arbl€ laltlol, Tokeas 4\, , b V-2

thgt: I{' (M,Aﬁ 1S & welric space, SCM,
and d‘S:S"S - LO,DO) is Tue restrichon of
d" 1o S (e, d*ay)=dMuy) ¥ 4yeS),
htn (S)C\SS iS o mdric space,

That \S, Sdos‘oa(,(’J of metiic spaces inhert fle struchuve O'I:

a mediie $pate in e obvious w«\].



Ex: M= S=6% d"=d,

b-és——él;_"e_m_éi Wbt s d 5 ((Lo), (®N)?
pus VZ,

v

ﬂO_*gf T qp?l:cahcms, fhe subsels O we oHen finite.

-:[\I\ V‘-OM\/ (as, fheve 1S av\oﬂ'er (tMS‘hud'aov\ 0£ Q Me\ﬁc
on & sdbospace, M ntdnsic meric,

Exwmelf, < ch\me, Q mefric (i ow Si ‘o)/
d(\(,\/)': Miw mowy \Q\aoﬂq & 7\
afe in Si onneding X and Y. gi
N <

This s alled the iwhrinsic metric om Si.

e.q- d((1,0), (5 |)) = IL beause.

Minymom lfm ﬂ'\ U‘: N afrcC ‘Fn’m (‘ 0 1o (O,l K



G creomference of §*)= T L.

By COW'P"“ 1Son Az, (( ,0), (©, ')) = \[‘1-;:1 =\[2

Mo«t’,@w«\‘y) He iotrinsic weticd cm be debined on
o Very \choc, dass of sohsgs S<B™ e fllows:
dffuentiable

Cl()(.,\/): Ml mum ltwaﬂr\ o( Q,\Pxﬂ\ XI‘*S “Io\m
X fo Y. (5wt codmamd{is S, iwl) is reguied B lic w $)

1
As in (a(w\u.S, Im%w(ﬂfﬂll'(’f)\d‘(.
0
'Fo(‘ emvale, we can +¢»Lc S to be a splnclt M IIZ3

& € dley) is fue |ev\oﬂ« of the shortest
w Cofve cavmublvb ¢ and v

of any ofhel sorface in "23.

M



N

X

Fa,uk Ov\ S‘LC[KI fhe. itrinsic  metric anvcm L;y e anua|
é\m Hon g 6%0&\ to the \RfSM&vS Jefntcﬂ eas lier.
'\'\MS j\:ad \s Pro\ne\n, in More 3&\0&“/) M a OJIIsC. oM

diffecential %wvnd’!\/

\f&qmpk o o medric space {rom bn'oloni

]i o‘c\(o\(‘o\N\c\‘z ‘\ DNA .Mblewle.. Comsists O&:
oF two chams  of subuns,
“fae sobunits aie called wudeokideg
= there are {Nf wuc,\eo’ﬂck_s
Gosine [ densted Cl * Meane (A]
’ (Nawvm, [(T] ‘ T\'\\,m\'m_ [T:(

T\no. twe dams o bownd foae,ﬂwf (&\f weak. kydfosm Lowls),

“"Q- l“" V\oclea‘l'tdes m The 1o dhains afe L)Mckc(l
- G bmo\s to C A bdl\AS to T.

Tlostabion:  (-G=-A=A-T-A-C

(sthematic TR T S S R -
) C-C-T=T-A-T-C

Ve DU T




So‘\(\ ‘mes CbValwl’ bow;‘s (S"WQ) ot Czppfx W\U

Dol fines = hydrogen bonds (ueck) @é—‘o‘ﬁg‘i‘w
(bottom dasin is delesmmed b?ﬂt‘ﬁo)

“\L two haivs wind gfound each other, %m"ﬁ N I/e‘x"

%

F“Aam'\'w\ ;eoas\m How do we uo\m‘n fhe
s\m\c.hh/ between two DNA Je?)oc(l:nyccs?

{L\\s s Feont 1 the stdy of ewlotim 2
lose relatives should me. similcr DNA
 distent relahves SL@JJ "\ave, d*SS:mt‘cf DNA

(lassical seltian Use the it welric,

BQGJN. gy Tue debnthonn, lefe motwate it with

Exomples.

K

Casides e two DNA Segoorces
(GATTGC )> Toese & in oo spols,

» weA ke 1o <av



CA ATT G'T ) 'm:f ;(a‘s"r‘amc | “S- ! Z.

E";: CGATTGC S Trese. difer LY e wnserhon
C

of one elomend;, o we'd like
CGCATT G fo say T The distance s 1

Ler S dendle fle seb comsishioy of sequmces of
the letes AGGT (o{' any (%‘H« >/O),

For X€ S, an elemevc"m/ oetfg'f;'w\ on X IS amy
one o The ‘\:ol\mw\\c‘ operecions

* F&P (cLCQ one \d‘\fd W The Seﬁuem(& \.')y Q cll'u;IQWb ()MQ)
¢« femove  wme |efter {10 G Que pos.‘ho« m e _fe()dﬂn(q
’ C\dﬂ—\ one. lefter ot aw ove POS»'JNM in’rbcseown(ﬁ,

De,(‘m‘rﬂm O{' He eddt distance :
define degit SxS— [00°) Ly

deAi* Q‘,‘() = Mnimgwm nomhtl‘ o( elemen{m/ of)em,‘l’\w
ned to tamsbrm ¥ inbo Y.



Le's \m‘r‘;y o s is a_melnic'
. Pto@d\\/ “ S dwl7 saiu‘STa‘ecL
* A\A elew-ewjrm\/ opefation Cam qlwe‘,\/s loc l)w.ldvxe
‘m/ an demew‘m,»y qoero&icm, 50 dogs (5y)=d et O x)
* T¢ X S o Sequemce & m et eps, |
was(:ormn‘v\»j X nte Y, am,\
B is a Seguence GF v d’(.opS.
'frm/\ss;olwg Y wio 2, Then & Lollpwed ‘Ay B
\S q 566001\((, b( W+t &u OPS waS&lw\vj
X wio Z. We G diose o B st
levs” m=2d0sy)  amd m=d(y,25. Thew, % followed, \oy
j:::tus B YR Sequene X o\tx,y)*cl(y,z) elt. oS

d. trawsfomvy ¥ mto 2. Tt vow follows fledt
Cu)‘, 2.) < d(xay)*d(flz), ﬁ

Ev(u\MdC«S" %= ARAA  deax (¢,7) =4

) [TT1 (‘dm’* oue 1 (an be created PCfCLO'o)

x: ACTG  dedit(wy)=2
y* FACT ACTG - ACT— GACT

Renarl ¢ The definhon d edit distonce Qme!qhzc; to

Oy ¢k ok st\bolé, Tor WP‘Q, e sd o
57m},o\s wuld be The entire qlplaaloec. Them, fie
0'0\3‘%4 o( s{J{,‘I‘CLCJth o Sthwg t; ‘eﬂfﬁ X G be bm\ize&



C\f&f\/ MNE’:\\/) Q$ Jﬂne: ‘OroloJ\EW\ O(j (,M\'\n& (’L
word, in e dn‘uhc.nanl dosest tn edt distance
o R,

Rework ! NO“'E Tt dedir s imltad-vatdec\.

Avotier Wp\c ok a metric spate { eom b"""%}’

Backgrouwd ! Tie. primery fouckion of DNA is o
xMNe oS @ Uog-pr\‘w* fowm w‘md«\ Eghl'ns

‘:Je. on Sﬂud‘e & °

%\im\i{t‘esg c&egcw.:‘n‘w gf Qa Qrofe’ivl:
pr

v 1§ a S’rrmj o subunits QQ“EA awivio

acids conneded by ovaledt bonds,

Toee sie 20 diffredt amino adds, wih names
‘ “\st\{,‘“ cd \ ’(l\‘pkop\navs."

ke ‘e gwine ',

Polein fold ints complex 3-() shruchures @, witl
essential bu‘oloas‘cﬁl fanchion (eg. enzyines, newotransmitiers )

DNA s%uanc% Cq,uec,Q, G‘e,wu Speci (:)’ fle. cmino
acid 8&6%\4& c)( pm}eiv\'

B A



Qoo explanation * Three nodeotides spedCy

one. cwminod aCiC[.

& CEATITAC
CW A
\
& E\Wmi nel“lgs \‘V\QL‘;\I‘W@

Defer W\\h\% e amino acld SefoRncL Qrm e bNA
Kppe B Vel sy,

atwu&e\\/

But '\c!a:kefm}vnm e 3'D S*Nc*u)ﬁ b¥ e arkin
Q{M e wi ach e is [dalging

Ths is alled The “Pikein  strodure predietion pmbl(’/vvn.”
T owe 0‘\ ﬂlt ‘F\Nlawewh\ PI‘OHQ«W\S 0{ COV“PV"WﬁOV\‘J bl'olégy
= app ['eabons o Juﬁ dl'S(bVQl\/
~ anval Gwpetions s This pI‘O'OlM.

- ks of sftweie available.

_Nl)k," In cmol‘q'o\c (e Ses, the S‘Nc{'uQ Gw be ddelwvlt&

by eAperinid, eq., Ly G ’rcdnm‘cﬂ\t called LY
C\/Ska\oﬁrqpl/\y, &o‘f 'MS iS CXPenS.‘\[e/ time cgv\_yomir\)j'
wd lfeavires o It of skill.



A ¥ R -~ e . - -—v-ry-w

Question * Sqwo&_ T kvew The 'Fouec[ stivadiose.
of a Fro\gu‘v\ p How c\o I MCusUIe @ Pfcd\‘&nq
stroduse. P'P

-E) asSess fhe pergochmQ O‘ a S}fucfuft. pm(ll\d'ﬂl\
metwod, we peed an ansuer.

Standard. Answer * Compike tie RMS()
(1ost meom S%oarcc& A%\H'C«*NV\) between
P and P,




