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In this responsum, I ask whether modifying the genomes of humans and other forms of life is
permitted, especially when it involves blending DNA from across species. Does it matter if the edits
are motivated by healing illness or improving nutrition, versus enhancing aesthetic qualities?

I Biblical Texts on the Mingling of Species (Kilayim):
a. Leviticus 19:19.
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You shall heed my statutes: you shall not let your cattle mate with a different kind; you shall
not sow your field with two kinds of seed; and clothing made of two kinds of yarn you shall
not put on yoursel.

b. Deuteronomy 22:9-11.
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9. You shall not sow your vineyard with a second kind of seed [else the fullness from the seed

you have sown, and the yield of the vineyard, may not be used]. 10. You shall not plow with

an ox and ass together. 11. You shall not wear cloth combining wool and linen.

I1. Classical and Medieval Rabbinic Texts on Kilayim
a. Talmud Yerushalmi, Kilayim 1:1 (Venice ed., 27a).
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How do we know that one may not graft a barren tree onto a fruit tree, nor a fruit tree onto a
fruit tree of a different species? Because it [the Torah] states: Guard my statutes. R’ Yonah
[quotes] R’ ‘Lazar in the name of Kahana: It is in accord with R. ‘Lazar’s saying—"the



statutes—are those that 1 have established in My world.” Henceforth it is forbidden [to blend
species| since Adam the First. R’ Yosi in the name of Rabbi Hila [says], all agree that [the
probibition derives from the word] “statutes”—that 1 have established in my world.
Henceforth it is forbidden to graft a black fig [tree] onto a white fig [tree].

b. Maimonides (Rambam, 1139-1205), Mishneh Torah, Laws of Kilayim 1:4.
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The prohibition on mixed seeds is limited to species fit for human consumption, but bitter
grasses and such from roots which are not fit except for [eating but only for] medicine, and
similar [plants] are not included in the ban on mixed seeds.

c. Nachmanides (Ramban, 1194-1270), Torabh Commentary, Leviticus 19:19.
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Lev. 19:19. Guard my statutes—and what are they? Do not crossbreed your animals, etc.
In the words of Rashi, “These statutes are royal decrees, and there is no reason for
the matter” But the sages have not mentioned that the reason [for this mitzvah]
should be hidden, so that the evil inclination, and the nations of the world would
be able to refute them— [this is so] only in regard to shatnez [mixed-cloth
garments]|, and not regarding interspecies breeding.

And it is not intended regarding that the royal decree would be without reason in
any instance, for all the words of God are refined (Proverbs 30:5). However, the
statutes are royal decrees which He decrees in His sovereignty without revealing
their benefit to the people, and the people do not benefit [from knowing their



purpose| but they contemplate them in their hearts and accept them out of
reverence for His sovereignty. And so, with [all] the statutes of the Blessed Holy
One are His secrets in the Torah that the people do not enjoy knowledge of their
reasons, as with the laws. However, all of the [statutes] do have a proper reason

and full benefit.

The reason for kilyaim [the ban in mixing species| is that God created
the species in the world—all life forms among the plants and moving
animals—and placed within them the power of reproduction, so that the
species would persist forever, [at least] so long as the Blessed One should
desire that the world exist. And He made in them the capacity to replicate
themselves and never change, as it says of them all, according to their species
(Genesis 1). And this is the reason for sexual intercourse that animals mount
one another to sustain their species, just as men and women have intercourse
for the sake of reproduction. But when one grafts two different species, he
alters and undermines the work of creation, and it is as if he thinks that the
Holy One did not complete the work as needed, and now he wants to help in
the creation of the world by adding new creatures to it. And [furthermore] the
species are not fertile with members of other species, and even the closely
related species in nature that are able to produce [hybrids| together, as with
mules—their stock will cease, for they are sterile. And for these two reasons, the
creation of hybrid species is despicable and futile....

And 1 have already written in the Order of Creation (Genesis 1:11) that
the plants all have their source in the heavens, and from there God gave them
their blessing to live forever. But a person who blends species undermines and
mingles the work of creation.

d. Sefer HaHinukh (13" century, Barcelona), #545, Sending off the Mother Bird.

2N2W 12,0792 DR PRI POPIA DY RIT T2 DR DMWNYW 132 DR DNY Meni wiwn
R TH2WOMW I DY TIT PPN 00 HYA 1N IRWA I WIR 27T D2 DY Py 0
RIT TN TYO 0P NN DMAWNA "2 ,0°RI2I7 10 Yan PR oowh 1D KD 12 D91 Pon orpa
NN OPP DIWNT M2 AR T 07T P2 5V I0PT DIRA TPINA) , 0P 12 KXY 72770 Y
1ROM 1IIRNA DI INTAIW 0PN ORI 1P TP 0712 RaN 001N TR TARI 7172 ROW 052

2177 DY
The purpose of this commandment is to make us aware that God’s providence is
over all creatures—especially over humanity, as it says, “for His eyes are upon the
ways of humanity” (Job 34:21). And over other living species [God’s providence] is
general. That is to say, that the Blessed One wills the existence of the species, and
therefore not one of the created species will ever go extinct, for it is within the
providence of the Blessed One who lives and lasts forever, over each thing that
exists. And when a person contemplates this, they will know the ways of God, and
see [God’s glory] in the continued existence of the species in the world, that not
one of them goes extinct and is lost, from eggs in the nest to the mighty



horned-ram, from the day that they were created—all that exists is according to
[God’s] word and will.

e. Rambam, Guide of the Perplexed I11: 18, trans. Shlomo Pines (U Chic., 1963) 474-5
After what 1 have stated before about providence singling out the human species
alone among all the species of animals, I say that it is known that no species
exists outside the mind, but that the species and the universals are, as you know,
mental notions and that every existent outside the mind is an individual or a
group of individuals. This being known, it is also known that the divine overflow
that exists united to the human species, I mean the human intellect, is merely
what exists as individual intellects... Accordingly, divine providence does not
watch in equal manner over all the individuals of the human species, but
providence is graded as their human perfection is graded....

I11. Mystical Approaches to Kilayim

a. Psalm 8 and Midrash Bereshit Rabbati, Vayetze (p.129).
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What are bumans, that You have been mindful of them, mortals, that You have taken note of
them, that You have made them little less than divine, and adorned them with glory and
majesty; You have made them master over Your handiwork, laying the world at their feet,
sheep and oxen, all of them, and wild beasts too; the birds of the heavens, the fish of the sea,
whatever travels the paths of the seas. O Lorp, our Lord, how majestic is Your name
throughout the earth! (Psalm 8: 5-10)
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That you have made them little less than divine—This refers to Jacob, for it says (in
Genesis 30:39), and since the goats mated by the rods... Rabbi Hoshaya explains, “He
would draw an image, and just as he drew, so the seed formed in the water of
their wombs, and so did they give birth. This teaches that [Jacob] lacked only the
ability to give them a soul”

b. Sefer HaZohar (c. 13™ century, Spain), P’ Kedoshim, III: 86b. Translation by
Daniel Matt, The Zobar: Pritzker Edition (Stanford UP, 2014), Vol. 8, pp.39-4¢.
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Thus it is written buqqotai, My statutes you shall keep. [Your cattle you shall not mate
kilayim with a different kind; your field you shall not sow kilayim, with two kinds; two kinds
of threads—shatnez--shall not come upon you] (Lev. 19:19)—because every single one is
appointed over a specific object in the world by that hoq. Consequently, it is
forbidden to switch species, to insert one species into another, because one
thereby uproots each power from its place and negates the celestial family,
falsifying the royal solemnity.

. Maharal (R’ Yehudah Loeb b. Bezalel, c.1520-1609), Be'er HaGolah, 2:10.

9277 HRIWD KRIT TN WITPT MW TNNN 700 SRTIA 1N W 02070 Y onn 0nw 1)
MRT I 2T 0,07 02T TOW PR POURINT DTR DAR (07 00 RIp7) DRYD DIWN DR NI
97 MMOR 717 12T TIAN° oWn JNIW 1IN0 *ab 2 Ry .OYYn DHWI TPW TV ,09a Y
77 D2 O ,1°ORA DIOR TN DY KRI2IW DN 7N TI0 700 7T ,D0RYD RINW
AR NN TI0KR W 0NN MY DIWN D2RYI NOPR PRI .OOWN DOWY DRAW ,00WA IR
TP DOPOIMNT DN A0 PRY DIWN R0 DRYD NOR D ARIN OT 7 DMK P

725 OOWN NNDWM ;7A5 7NN 7T WK 1201 .00 7T

As for those who are surprised by [God’s instruction to Adam for] grafting of two
species, certainly according to the Torah given by the Holy One to Israel this
practice is forbidden as kilayim (Lev. 19:19). But Adam the First was to do this act,
because this [new species] deserved to be in the world, so that the world would be
completed. And even though the Torah that the blessed God gave forbids this
[mixing] as kilayim, this is only according to the way of Torah. There are many
species that were created in the world, and the Torah forbade [Jews| from eating
them, and yet they were made in the world to complete the world. And the
prohibition of kilayim is not a matter of sexual perversion, for the Torah also
prohibited plowing with them together. This indicates that the prohibition of
kilayim is only about [not] joining two separate species together, according to the
way of Torah. And we have already explained that the way of Torah is one thing,
and the completion of the world is another



