TS s A BeoalkklET  ABoUT

TRANSGENDE R IDENTITIES

IN  SCHool, mMmosT OF US ARE

TALVGHT A VERY BASIC UNDERSTAMUD\N §

oF SEX  AND  GENDER

THS |S AN OKAY GENERALIZATION, BT
AS BlOLOG\STS wiwL TELL Yoo, 1T 1S

WOEFULLY \N(OMPLETE. SO, SOENCE FANS...

ey

L_ET'S GeT SQENTIFIC

cV Vitolo- Haddad
Unwvecsty - of Wiscensia - Madison



BeFoRE WE JumP IN, THAELE

ALE A FEW TERMS  WorTy DEFWING.

N PARTICULAR, | USE "GENDER" DIFFERENTLY

TwAN  SOME  TREADERS ARE USED T0.

SOME  TFoLKS THINK  agour "SEX" aAnp “GENDER™  AS

SEPARMNTE. THEIR REASONING GOES LIKE TH\S .

SEX DESCLIBES  ANATOMY - REPRODUCTI\VE  ORGANS,

(CHRLOM OSOMES, AND SE(oNDARY SEX  CHARACTERISTICS.

EXAMPLES OF SEYES |N(LUDE MALE, FEMME AUD

NTERSEX (NEVTHER. MME Now FEMALE).

DESCRABES SELF- |DENT IFIATION

WITHIN SOORL ROLES - |T'S A (66N YTWE  PROCESS.

EXAMRLES OF GENDERS WOUDE  MAN, WoMAN, AU

NONBINARY (NE\THER. MAN NOR  WOoMkN).

| USE " GHENDER TO MEAN THE SEFT OF
| ABELS ONE USES TO DESCRIBE THEMSEWES-

ANKTOM\CRLLY  ad  COGNITAVELY.



SEX, AS | wWlilL EX®PWAIN, ¢ EVERY B

| } AS ABSTRACT AS GEANDER, AND ARBITRARY

& DWISIONS TRETWEEN SEX AND GENDER C(REATE

\ A  STRANGE SEPARATION TBETWEEN BoDYy

AND MIND. THS Posrrs  TRANS PESPLE AS

Z MISMATCRED, |LL, O® DEVIANT, WHEN NOT pLL

L // FEEL “TRAPPED IN THE WRONG BRapy.” OTHER
TEANSEEANDER.  TEOPLE DO, AND PURSUE  MEDIAL
INTEXVENTION. GWEN WHAT BWOLOAISTS KNOW ABOUT
SEX, BSTH OF THESE MAKE A LOT of SENSE .

AND TRESIDES THIS STUATON (AN FEEL INVALIDATING:

RECAUVSE EVEN THOUGH MALE AND FEMKLE
AYENT GENDERS, THEY ARRE GENDERED \/orDS.

e o

9endefecl (ad)): Relating to one parficulay 3ev\oler.

S o




OF (0ORSE, WORDS LILKE ‘UTERVS" ApND ) TROSTA & )
ARE STILL USEFLL N MEDVCAL  (ONT EXTS, BT  TWOSE
ORGANS ALONE DoN'T DEFINE A PERSOAN'S SEX (MoORTE

ON THAT soon') AND THAT IS A (ONVERSATION
BETWEEN A Doctor AND PATIENT, WITH MANY  WAYS

To MAVIGATE  THoSE DScUSS|onS.

CAN  Jom® DawN ANOTHER. TIME]

For MY  PuRPOSES HERE, 1LL USE “SEX  AND

GENDER  SoME WHAT  FLudLy  DBECARUSE  THEY ARE
/

BoTH EXPRESSIONS o ONE'S PERSonall  [DENTITY

SO WITHOUT FurRTHER Ao




IF THERE IS ONE THWING MoST  (ommoNLY
M\SONDE RSTood ABoLY  SEX  AND  GENDER, W

IS ThpAT SCENTISTS HAVE A whY TO
"MEASURE” OB WORSE, “PROVE " SOMEOVE'S  SEX

eta |
Structure o

\?V\d

reprodvuct\ve

0rgans / {

... Bulb in reality, thete is. na clear line
between the sexes. Tlot even close.



WE TYPICALLY AsS|aN  SEX TO  INFANTS

BY OBSERVATION, BUT THIS |S TDoNE Foi.
EASE, NOT ACCURACLY. TRERE IS SIMPLY W0
SINGLE CRARACTERISTIC  THAT  DETERMINES

GENDER., AND WITH 350,000 BABIES TRoRN

EAGH DAY, EASE 1S KEY.

BUT FoR SoME  BARIES, T\ SYSTEM  DoES
A LOT oOF WARM, FoR EXAMPLE:

INTERSEX BARES  HAVE  AMBLGLOOS
GENITALIA,  AND MpY HAVE ELEMENTS  oF

O

SURGERIES TO ALTER  THE APPEARANCE OF THEIR GENITALS
OFTEN WITHOUT TRULY INFORMED (oNSENT FROM  PARENTS.

MULTIPLE OR. No REPRODVCTI\VE ORGANS. THEY

AVE SURJECTED TO DANGERoULS PUuRELY COSMETLIC

TeEANS(ENDER. PEOPLE ARE ASSIGNED
THE IN(ORRECT SEX AT BIRTH, WHICH

WoulDN'T BE A< BIG OoF A DEAL |F THEY
DD NST FaceE Hu4e LEaaAL HUuRDLES AND
DISCRYMINATION IN ATTEMPTING TO (oRXECT THE ERROR.

Muck ofF THS  HARM 1S THE ResulT  of

RUDAMENTARY OR  INACCURATE  UNDERSTANDINGS oF SEX.



A CoMPREHENSWE  SAENTIFIC VIEW TRECOGNILES

THAT GENDER  AND  SEX HAVE  SURJIECT\WE ELEMENT S
MANY  oF wWh\CH WL DoNT  FullY  UNDERSTAND

RY A (oMBWATION O0F THESE FACTORS.




WE'LL START WITH ..

G[NOTYP[ . on  Individual’s 3ene+|c

MakeuP , nheredred durn / (eProduction

N BwoLogY 101 WE  LeA®=N THE TRASICS

REPROoDUCT|oN, UsSING  THE mosT ( oMM ON

GENOTYPES  AND  GENITALS  AS AN EXAMPLE

THIS 1S NOT INTENDED AS
AN BXHAUSTWVE  L\ST- JusT A
DESCRIPTION OF THE MOST

COMMON SCENKRO.




(N FACT, EVEN 1f WE TAXE THE MosT
CommonN SET OF PARENTS, THINGS GET

VoYY comPLICATED, 7/07% QUK LY,

BECAUSE THESE  PARENTS

CAN  HWARVE OFFSPRING,
XO Yo
XX *
oy XXX
XYY XXXY
XXX AXAX

AND TS 1S NGT  SoME TRARE  ANOMALY - THE  NATIONAL

INSTITUTES OF HeALTH ESTIMATES 20-90 DBABIES ARE

BerN IN THE  Us. wimtH XY, XXXV, XXYVY, o XXX

CVERY DAY/



OAY, So THERE IS MORE GENETIC VAR \WWNCE

TwAN You REALIZED. STIW, THAT MEANS (HROMO SOMES e
DETERMINE SEX, RI\GHT? EVERY ONE  WiTh XX Wil— '

STILL KAVE A UTERVLS AND VAGINA, AND  EVERYONE
withk XY witk Wave A PEmIS  AND TESTICLES'

EVERY X AND Y CHROMOSOME IS UNIQUE, AND

THAT  GENETIC DWERSITY MEANS THERE IS MoRE
OVERLAP BETWEEN THE GENGTYPES THAN You'd THNK.
TO UNDERSTAND THs, LET'S EXPLORE HOW DNA TRANSLATES

INTO THE®E BODIES WE COME ToO \WHARIT,




~ GENOTYPE
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QENO’T YPE TRANSLNTES

INTO

ENVIRONMENT _
\  PHENOT YPE

pl‘l [ NOTYD[ . TRE SET OF OBSERVABLE

CHARACTERISTICS OF AN INDIVIDUAL. RESULT MG

FRoOM THE INTERACTION OF TS GENSTYPE WITH
THE ENVIROMNMENT

AND ANV

GENOTYPE
(AN  PRODICE
ANY
PRENGTYPE .




For oxwf&”

THS  EMBRYO HAS AN
XX GENOTYPE. THE MoST

STATI\STICALLY  LIKELY
PRENOTYPE IS A VRAGINA / UTERLS

But SOME X (HROMOSOMES  HAVE EVOLVED
DIFFERENTLY, wWHICHE REGQURES A QUK PRIMER

ON HUMAN TREPRODUCTION TO EXPLAIN:

y THE X C(WLOMOSOME (ONTAWNS
00-q00 GENES, WYILE THT

Y (WROMOSOME — WHW\CH WRAS

ONCE A SIMiLAR SITE, Now

A

(ONTRAINS A MERE ZLp-70.

SOME  EVolUTIONARY BloloesTS  PREDWT THE
y CHROMOSOME Wil (ONTINVE TO DETER\ORATE,

ANV EVEMNTUALLY DOAPPEAIL, /\r\ f\? ,j.“\p?
BT A 201L  <ToDY  ARGUED = W<

IT's HERE To smY.!

l.HUC)\r\‘?S; ‘SQN\'\(Q( e & 5l "Gt evolstiona NB (ONSE ( VOTion Lo\ ewed ‘(OC'\)\& Ber\e | 0SS OoN Nynian

G rnesos Y Oncomosomes. " Nature UR3.T7397 (2o): 7.



THE CELSS IN OULUR BoDY TYriealLY C(onTaIN L
(PED OF EACYT (WROMOSoOME - ONE FroM
EACH PAREAT. PAREANT CEUS DWDE WI0 SPERmM
AD EGGS, LIKE  TY\S:

) — t
X X "
Tq?\(al €ema\( Two 9333 -
Cell - 2 (opres (oPY each
\
Y
Tupical Wale Two sperm- |
Cell - 2 (opres (oPY each

THOSE (OMBINE INTO THE GENOT YPE
OF —THE EMRAYO.




SO, RETURNING TO

o X X EMBRYO...

SOMETIMES, (HROMOSOMES THAT ARE NexT TO

EACY OTHER SWHAP  GENES.

XY
X (oPreS

AS A RESVLT, A BARY WITH Two X

CouLD HAVE <oME owr
ALL OF THE  GENES ON A TYpical

(R IROMOSOMES
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SIMILARLY, A BABRY WiH A Y (heoMoSomE  MAY
DEVELOP SIMILAR. TO THE AVERAGE XX GENOTYPE.

. XY
)

°%9 Sper m embr 4 0

AND EVEN 1 THEY BAVE “TYP\CAL'
VERS\ONS OF BOTH CHROMOSOMES,
INT OLERANCE 10 CERTAWN FOMONES

WILL  (BOSE AN XY EMRRO To
DEVELOGP A OTERUS  AND VAGINA

ONCE YOU  START FACTORI\NG N THREE
AND  FouRL (HROMOSOME GENOTVYPES (LIKE

WL B Y YY) TRAE POSSIBILITIES ARE EADLESS .



Now THNT WE'VE COVERED SoME oF e WAYS
GENOTYPE DOESN'T PROVIDE A SCUENTIFWCALLY  R1GOROVS
DEFINITION For SEYX, w1

COVER. WY PuenNoTYPE (AN
BE JusT S VAST,

MURKY, AND COMPL\(CATED.




IF BUMANS ONLY HAD 2L SExgs, WE (ould PRoBABLY
DETERMINE SEX TBY PHENOTYPE. EVEAN “IRREGULAR™
(ACh LESS COMMON) GENITALS  WoulD MoST UKEL BE
IDENTIFIARBLE AS ONE OR THE OTHER.

o/~ DeES IT
Loo¥. LIWE 7

THIS DOESN'T  WoRX
BECAVUSTE PHUMAN SEX
ORGANS DEVELOY? ALONG A

AND - NST - A 6\ N AS WE OFTEN ASSUME.

As A  RESLULT, AS MANY AS

PEORLE HAVLE BODIES THAT Don't FIT
WTo & 2 SEX  BINARY

l\u\-kcvse\( So('te'M of AW&Y\(Q; 2016



NearlY  EVERY  EMBRYO  STAXTS WiTH  THE

SAME  PRE -GEMTAL  MOUAND (OF (EUS. TwE PRESENCE
OrR ARSENCE oFf (EXAIN HORMONES (AUSE THE (EWS

TO DIFFERENTIATE NTO A PENY o VAGWA

UNDFFERENTIATED

cjew_\r 0~\ ‘\'U\g ec (\Q

fj(\r\.\"\' o\ fo\d

\ eyt &\  Swellin j

ure\re o
Vakgmo\\
5»\&{ <+ | Ao\ ovehmg
Ma)usS
e atVi A \ o\ U
Scrotal US




IN OTHEX WORDYS, DESPITE LooKING OuTwARDLY DISTINCGT,
THE PENS ANVD VAGWA ARE VERY SWMILAR ORGANS—

THEY ARE  J0ST  SBAPED DIFFERENTLY.

SOME  FoLKS DEVELOP  ALONG A DIFFERENT  PATH,

OR <To? AT VAR\WOUS STAGES IN THE PROCESS.

AND EXTEWNAL  GENITALS DoN'T
NECESSARILY PRED|(T |WTERNAL GEMNITALS

Tor. EXAMPLE - SOME WITH XY ok XXV AND  PARTIAL

ANDROGEN (A HORMONE) INSENSITIVITY  HAVE A  UTERVS,
ONE  OVARY, A SCRGTUM, A~  PENIS, AWD oNE  TESTICLE.

(/I'HESE FoLXS MAY NEED A VAGINAL  OPENIN G
CREATED SURGVCALLY o AlLLOW MENmUATIO/\/-)




THRERE's ANOTHEK

IMPORTANT ORGAN Fok

DETERMININ G GEANDER

THE BRAIN!

THIYS 1S WHERE THE (AL OF STARLE
SEXES REAUY DBECOMES APPARENT!/

THERE 1S QUITE A BT WE <st\lL DoN'T

XWNow T IS NVoEDd IN  GENDER. TS NEXT

DT 15 A LTTLE TeEWNWCAL, BT WE GOT TI-HS!




A 204 STUDY  PUBLISHED IN THE  PROCEEDINGS OF
THE NAT\ONAL AMDEMY oF SOENCE  EXAMINED

THE BRAINS OF 1,000 PeERLE AGED S-22.

THOUGH THERE WERE NO DIFFERENCES BETWEEN
THE  BRANS  OF  CHRILDREN, AROUND AGE Y, WOMEN
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TOGETHER , \WHEREAS MEN DEVELOPED (oNNECT\oONS
WITHIN THE SAME SIDE,  SUGGESTING THOSE AREAS

FUMCTION  SEPARATELY.

BECAUSE  THIS HAPPENS IN  ADOLESCENCE,

F

IT's  UNCLEAR |F 17 S LEARNED ok WNATE

=
\hga\ha\\\<0() Wadhura, et al. Y L d’r@-@ev«encos IN +he Structural conne crom ¢ of e

Numan braan. ™ Proceed, (\3 S of  +he N o ione\ P\(qu,mtg, o  Sdewan e nk (2o sy 923 S8



HOWEVER, A 2015 STUDY PuBLISHED N THE SAME

JOURMNAL SHOWED THAT THOSE STRUCTURAL DIFFEREN(ES
DIDN'T  ESTARL\SY A GENERAL|ZABLE FEMAE/ MALE. BRAIN.

SCANS  O0F BRAIN YOLUME  FounvD oncy
b7 oF BRAINS (ouLD BE SEPARATED INTO MALE/FEMALE.

Female brains Male brains
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THE TWESEARCHERS THEN MEASORED TBepIN (ONNECTIVITY

(S\M\LAL TO THE 20\D S’rubY) AND  GREY METTER N

THE OUTER LAYER OF THE DBDRAIN.

KEN FINDING:
OF 4,360 PART\CLICANTS, oNLY 0.176 WERE (LEARLY

MALE / FEMALE , WHILE 7070 HWAY ELEMENTS OF BOTH.

u "
Joel, Dapwna e+ al. “Sax \of’.k-)oxr\d e 5@_{\@&-@\\0\‘- The lhomoan brawva mosaLc.'

ProCeedings  of e Notona)l  Acadey o Saences W 5o(Re15) » 15U6S - 15413



TS STUPY  CONCLUDED...

"Although there are sex/gender differences in brain structure,
brains do not tall into two classes, one typical of males and

the other typical of females.”

AND...

"Each brain is a unigue mosaic of features, some of which may
be more common in females compared with males, others may
be more common in males compared with females, and still
others may be common in both females and males."




EVEN THOUGH THERE &  SUBRSTANTIAL  VARIANCE

AMONG  INDIVIDUAL BRAINS, THERE ARE SOME
FASCOINATING FinDweS AT THE LEVEL OF

ANERAGES AND  AGGREGATE  DATA

A Ol STUDY, PUBLISHED IN THE JOORNKL
OF PSYCMATRIC RESEARCH, ANALYZED THE TBRAINS OF
TRANSGENDER PEOPLE DBEFORE  AND AFTER  HORMONE

REPLACEMENT  THERAPY  (HRT),

XY FINDWG:

ROTH BEFORE  AND AFTER HKT, THE BRAINS OF
TRANSGENDER PEOPLE  HAD SIMILAR, STRUCTURES

TO THOSE CORRELATED WITH THEIR GENDER \DENTITY

USING THE EARLIER. EXAMILE OF TwO BRAINS ON
OPPOSITE EXTREMES.

S
K(’“MQ:H:‘J Gy Carritlo |, 6., ("‘O’MG'Z"(-”‘”: E.; jUhc:lUf, C., Sesovw..,s.,(mmet, A.,, & Guilamon, A., (o\l). Whte Mmorter  wacrostructhuce N female Yo

mald  transsexvalS  before (Vo35 -SeX hormonal  dreatment & dffusion  Yenser waging  study. Juornel 6 PSYMIAYIC  Resed, 4s(), Y- 204.



TROVGH  TRERE S NO (ONCLUWS\VE WAY T0 WNOW
\F TWS S INNATE, LEARNED, ov ENVIRONMENTAL,
THERE ARE SOME  (LUES.

A 2014 EXPERAMENT' PUBLSHED W FRONTIERS
OF ENDOCRINOLOGY ANALYZED TRANSGENDER CHILDRENS
RESPONSE TO ANDROSTADIENONE, A PHEROMONE- LIKL
CHEM\CAL  THAT CARUSES DIFFERENT RESPONSES W THE
HYPOTRALAMUS OF MEN VS WOMEN WHEN SMELLED.

,.-“F.

KEN FWDWNG
\N  ADOLESCENT  CHILDREN,
RESPONSES WERE  CONSISTENT
WITH  GENDER IDENTATY  NOT
SEX  ASSIGNED AT DBIKTH.

IT 'S UNLKELY THS  WOULD
BE LEARNED or ENVIRONMENTAL, A\
QUGGESTING T S \NNATE. \ /’é %7

/&V

("B\)rKQ) Soxav Wy &x ol “Hu\@b‘P\/\o\\o\.W\\(, resyons< 4o Hh 2 chewnOo ~ S\C)W&\

androstadienone  In o gender  dySPhoric  daidren pwd  adolescens.” Freaters  m endocrwology S (26\)) -



4” MAJOR KEY FINDING:

Overall, transgender brains are unique-

unlike cisgender male or female brains’

(cusaev\o\e( = dentifies  wrth gender assig ned ok \our+\\)

WE'VE  CovERED  THREE FACTORS THAT
\WFORM GENDER - GENOTVPE,

PHENOTYPE, AND

THERE'S JUST ONE TRI\NG
LEFT TO C(OVER:

THE
ENVIRONMENT!

(JENOWPE

CNVIRONMENT



THE ENVIRONMENT |IMPACTS GENDER IN A
FEW WAYS, THREE oF wWHIcH ['LL EXPLAIN:

1) CULTURE

DIFFERENT (ULTURES DBREAK UP  THE
SPECTRUM OF GENDERA N OTHER WAYS:

......

NETIVE  AMERVCAN  NATIONDS
RE(COGNIZE RETWEEN O AND 5

GENDERS, SUCH AS  Two- SPIiR\T

JAME LEE  WOUANDED ARR. OW

ITALY (PARTICULARLY NRPOLI)
HAS LONG RE(OGNIZED

(SNGULAR: FEMM\NIELLO), WW\CH (AN

REFERL TO GA MEN oOR TRANSGENDER WOMEN, AND
ARE BELIEVED To WBWRWG Good rucK.



1) GEOGRAPHY

A 2009 STUDY PROVIDED THE FIRST GLOBAL Look AT

BIRTH RATES, AND FOUND THAT LATTUDE INFLUENCES

HUMAN  SEX  DETERMINAT\ON.

AREAS WTH  LONG, DARK  WINTERS (S\—\ABE\) IN
BLUE) PrO®DUCE  MORE MALES. THE  TROPICS

PRODUCE  S\GNWFICANTLY  LESS MALES.

Ths s thooght 4o be due 4o melstonwn,
0 Chemi(a\ Yot equlateS beth  sleep ond tre

raduction  oF  \ormones  asSocioded  with

fomale  dove\ od wmant .

\
Navos & \CY\S‘\'QY\J-Ss ) “Hom ens G droplial lad-ituade S ProduCl  WwWore femalesS. |

T’o\olos‘j LeerS. ool ¢ CRA=34T; PoL: 6. 1o%% /rabl 266 X-0064 .



L) (ENET\C \SOLATION

THE GENETWC ELEMENTS OF SEX  \ARY

GEOGAPH\CALLY, AND TRE MORE INOLATED A
COMMUNTTY 1S, THE TFASTER. A  GENE (AN SRREAD

THROUGH A PoPULATION.

N SALINKS, DoMmiINICAN REROURLIC, THERE S A
VERY MW PREVALENCE OF GUEVEDOC(ES, ok
PEOPLE BoRAN WITH A VAGINA, RBUT WHO HROW

A PENS AT AGE 12,

D o\ N
y HaT RepUol. =
| % Slinas
- Daming o

(ESSENTIALLY, THEY DoN T RESPOND O
ANDROGEN  KRORMONES N THE WOMB, AND SO
ARE RoRvAN) WITH AN  APPARENT VAGINA OR

ONDIFFERENTIATED  GENTALS, W\ DIVELOP
NTO A PEMN\S AND TESTI\CLES WYTH  THE

HORMONE RUSH OF PUBERTY.)



90, WWAT DO \WE TALE AWAY FROM  ALL

TS INFORMATION? SEX |S (OMPL\CATED N ENERY
SPECES, AND HUMANS ARE NO EXCEPTION.

YES, THERE ARE EGGS AND  SPERM, BuT
SOMETI\MES PENISES MENSTRUATE, AND VAGINRAS

COME Wiy TESTV\CLES, AND 3%.7 MLL\ON
PeOPLE IN THE U.S. DON'T PRODUCE

EITHER OR STRUGGLE. wiTw  INFERTILITY.

we, oS \'\UM&V\S/ 'PU"\' \G\Y\SUQSQ +o oof bOd\QS SO
Yhok we  (oV\d (ommynicot€  OurselveS Yo others.

Whether ¥ 15 oo Om\d of o\d €riend, or someone
VS\n9 \&nauage for Yhemse|ves ot \50\) Avdn

expect, 4ahe best +\nm3 we  can A0 S isten.

Listen, becavse -\'\r\e~3
ore te\ling you wWNo

+hey ore, and ey
Know ‘Themselves
beHer Yhan You do.

Ond  loving  Someone  MEANS oS -\r\\g,)( are,
not oS You Pnn +hey shwoul\d be -



Because sex is nota chromosome. =~ |

|

Jta net a hepreductive Qgar.
O what "down there" looks ke when you're boxn.

M
. |

Sex is not a pattern on a brain scan.

W%WW&MOL@%@@MW

or place, it might change.

Sex is all of these things, interpreted

through heuristics that aren't precise.

SCIENCE CAN'T DEFINE YOUR SEX (OR GENDER)

~ ONLY YOU CAN DO THAT.



QUESTIONS, COMMENTYS, OR IDEAS
FOR FUTURE ILLUSTRATIONS?

Tuwveer - @ notco \oquiol

Ewmail: notcolloquial (® gmon\.com

¢ You Q\r\jb‘-yed s ond wouwld ke
Yo contribute, Please (ons\der (\ov\a&'u\j XYoo +he

Oniver SH'\) of Wisconsin- Madison deboke e oo\ .

Dona&e V\O ?0\.\390\\ . BO\daef' DQ\J ¥ e @3 Mail - Com

C\N Nio\o- Haddad s o former geneH ISy ond  current Dicecror
of Dibvate ond docxora\ Student o+  Py-Madison (Go B«c\gers‘.), where

they research Pblic  heawrh  deliberarion and  4ransgender  heatth.



